MUHUCTEPCTBO HAVKHU U BBICIIIEI'O OBPABOBAHMS POCCUMCKON
OEJIEPALIUHA
thenepanbHOE rocyapcTBEHHOE aBTOHOMHOE 00pa30BaTe/IbHOE YUPEKJAECHUE BBICIIETO
obOpasoBaHHus
"CAHKT-TIETEPBYPI'CKHUU I'OCYJIAPCTBEHHBI YHUBEPCUTET
ABPOKOCMMUYECKOI'O ITPUBOPOCTPOEHHN A"
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PABOYAS TTPOTPAMMA JIUCLTATTIJIMHBI
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(Haumenoranue IHCUHITHHEL)

Ko;; HAIPABJICHUS [TOJTOTOBKH/ 10.05.03
CHeLHATbHOCTH
HauMeHoBaHuUE HallpaBJICHHUA Undopmaimonnas 6e30macHOCTb aBTOMaTH3HPOBAHHBIX
[O/ArOTOBKH/ CIIELHATBHOCTH CUCTEM
Haumenosanue
be3onacHoCcTh OTKPHITHIX HHHOPMALIMOHHBIX CHCTEM
HAalpaBJICHHOCTH
®opma 00ydeHHA ouHas
I'on npuema 2024
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JIuct cormmacoranus paboueit IporpaMMsl JTHCHHILIHHBI

IIporpammy cocrasui (a)

JIOIL., K.).-M.H. /i /yﬂ/ /lﬁ2024 B.B. JIoGaHoB

f
{10JZKHOCTb, Y. CTENCHL, 3BAHNUC) L‘V/kﬂﬁrmczz, jaara) (uHMIMaTBL, hamMuIns)

ITporpamma ooOpeHa Ha 3acezanuu kadeaps: Ne 3

« 18 » HIOHS 2024 r, nporokos Ne 15

3asenyromuii kadeapoii No 3 ;
A.T.H., Ipod. Y, /@; 18.06.2024 A.B. Konplib110B

(y4. creneHs, 3BaHHe) L4 (nojnuce, aara) (uHuHaIbL, hamuans)

3amecTuTelb IUpeKTopa MHCTUTYTa Ne3 11 oyeckoi pabore
%06.2024 H.B. PemernuKosa

(JTOTKHOCTD, YU. CTENEHD, 3BaHHE) Wh. nara) (MHRIHATBL paMuIHs)



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— TporpamMmy CHELMaJIMTeTa [0 HANpaBJIeHHUI0 MNOAroToBkM / crenuanbHoctd 10.05.03
«UudopmanionHass  6€30MaCHOCTb  aBTOMATHU3UPOBAHHBIX  CHUCTEM»  HANpPaBIEHHOCTU
«be30macHOCTh OTKPBITHIX MH()OPMAIMOHHBIX CUCTeMy. JlucumrmuimHa peanusyetcs kadempoi
«Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

OIIK-3 «CnocobeH WHCIOJIb30BaTh MATEMAaTHYECKHE METOAbI, HEOOXOOUMBIEC IS
perieHus 3a1a4 npoPecCHOHATBHON ACSITETLHOCTI

OIIK-4 «Crnocoben aHanmu3upoBaTh (U3HYECKYIO CYIIHOCTH SIBICHUM M TIPOIECCOB,
JeKANMX B OCHOBE (PYHKIIMOHUPOBAHUS MHUKPOIIEKTPOHHOW TEXHHKH, MPUMEHSATH OCHOBHBIC
buznyeckue 3aKOHBI U MOJIEIH JUISl pElIeHUs 3a/1a4 MPOoPeCCUOHANBHON AEITETbHOCTH

Copmep:xaHue IUCIUIUIMHBI OXBaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MpoOIeMaMu
obmeit hu3uKH.

[IpenogaBanne AUCHUILIMHBI TMPEAYCMATPUBACT Ccleaylomue (OpMbI OpraHHU3aIUH
y4eOHOTO TMpoIriecca: JICKITUH, JJabopaTopHbIe padOTHI, CAMOCTOsTEIbHAS padoTa.

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKyTOUHas arrectanus B hopme nuddepeHInpOBaHHOTO 3a4€Ta.

OO0miasi TpyA0eMKOCTh OCBOSHHS JUCHUILIMHBI COCTABISET 7 3a4ETHBIX €IUHUI], 252
yaca.

SI3bIK 00yUeHUS IO JUCIMILTAHE «PYCCKHID.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1.

[{enn npenogaBanusi TUCIUTUTAHBI

- IOJTyYeHHE CTYJCHTaMU HEOOXOJMMbIX 3HAaHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
- IPEACTaBICHUE BO3MOXHOCTH CTYyACHTAM pa3BUTb U MPOAEMOHCTPUPOBATHL HABBIKU B
U3MEPEHUSX, BEIYUCICHUAX  00paboTKe pe3yIbTaTOB U3MEPEHU;

- CO3JaHWE TOMJECPKHBAIONIEH O00pa30BaTEIHPHOM CPEIbI

TCXHUYCCKUX AUCLUIIIINH.

npenogaBaHus IJI1 OCBOCHHA

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

1.3.

IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.
B pesynbrare M3ydeHus AUCUUILUIMHBI OOYYArOIMIICS NOJDKEH 00JIafaTh CIEAYIOIUMU
KOMIETEHIMSIMU WM UX YacTIMHU. KOMIETEHIIMM U UHIMKATOPHI UX JTOCTH)KEHUS IPUBEICHBI B

Tabymue 1.

[TepeueHp MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS M0 AUCHUILINHE, COOTHECEHHBIX C

Tabmuua 1 — [epeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpymma)
KOMIICTCHIINU

Kon u
HaMEHOBaHUE
KOMIIETEHIINHU

Kon n HaumeHnoBaHre HHIUKATOpA
MOCTHIKEHUS KOMIIETEHIINU

Ob6menpodeccnoHanbHBIE
KOMITCTCHITHH

OIIK-3 Cnocoben
HCIIOJIb30BAaTh
MaTeMaTH4YeCKue
METO/IbI,
HEOOXOaUMBIE IS
penieHus 3a1a4
npodeccuoHaIbHON
JCATCIIBHOCTHU

OIIK-3.3.1 3HaTh OCHOBHBIC ITOHATHUSA B
3aKOHBI €CTECTBEHHBIX HAayK, METObI
MaTeMaTHYCCKOTO aHAIN3a 1
MOJICJIUPOBAHUS; OCHOBHBIE METOIbI
TEOPETUYECKOTO U AKCIIEPUMEHTAIBLHOTO
UCCJICIOBAaHUS 00OBEKTOB, TIPOIECCOB U
SIBIICHHI

OIIK-3.V.1 ymeTb ucnoib30Bath (PU3UKO-
MaTeMaTHYECKHUI anmapar Jjis pa3paboTKu
MaTeMaTHYCCKUX MOJEIICH SIBJICHUIA,
MIPOIIECCOB U OOBEKTOB MIPH PEUICHUHN
WH)XCHEPHBIX 337124 B IPO(eCCUOHATBLHOM
JIeSITEILHOCTH

OIIK-3.B.1 BnageTs HaBbIKaMH MPOBEACHUS
SKCIIEPUMEHTOB 10 33ITAHHON METOJUKE U
aHaJIM3a UX Pe3yJIbTaTOB

Oo6menpodeccnoHanbHBIE
KOMITCTCHITHH

OIIK-4 Cnocoben
AHATM3UPOBATH
bU3HIECKyIO
CYIIIHOCTb SIBJICHUH U
MPOLIECCOB,
JIeKAIUX B OCHOBE
(G YHKIIMOHUPOBAHUS
MUKPO3JIEKTPOHHOU
TEXHHUKH, TPUMEHSTh
OCHOBHBIE
bu3nYecKue 3aKOHbBI
Y MOJIENH IS
penieHus 3a1a4y
npohecCHOHATBHOM
JIESITEIIbHOCTH

OIIK-4.3.1 3HaTh GU3HYECKYIO CYITHOCTh
SIBJICHUU U Ipo1ECCOB, JICIKAIINX B OCHOBC
(GYHKIIMOHUPOBAHUSI MUKPO3JIEKTPOHHOM
TEXHUKHN

OIIK-4.VY.1 ymMeTh NIPUMEHSATH OCHOBHBIE
dbuznyecKue 3aKOHBI U MOJICIH IS
pelieHus 3a1a4 npoQeccuoHanbHON
ACATCIIbHOCTHU

2. Mecro aucuuminHbl B cTpykType Ol




JlucuumimHa MOXeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITIMUCS
IIPU U3YYECHHUH CIEIYIOUIUX TUCIMILIAH:

— «MaremaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremaTtuka. MaTeMaTH4eCKHil aHAIHU3.

3HaHUA, TOJYyYEHHBbIE NPU HM3YYEHHUU MaTepuana JaHHOW AMCLUILIMHBI, MMEIOT Kak
CaMOCTOSTEJIbHOE 3HAYE€HHE, TaK U MOTYT UCIIOIb30BATHCS PHU U3YYEHNUN IPYTUX TACLUILIAH:

— «ONEKTPOTEXHUKAY;

— «OCHOBBI paUOTEXHUKHN Y,

— «ONEKTPOHUKA U CXEMOTEXHHUKA.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 1O AUCHIUTUTHHE (M paclpeeNieHIe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABICHBI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh AUCIUIIITUHBI

B yueGHoi paGoTs! Beero TpynoeMKoCTh IO ceMecTpaM
Nel No2
1 2 3 4
Oowan mpyooemkocma OUCUUNIUHDL, 7/952 4/ 144 3/ 108
3E/ (uac)
M3 Hux uacoe npaxmuyeckoil n0020moeKu
Ayoumopnuie 3ausamus, BCEro 4yac. 102 51 51
B TOM YHCJIE:
nexumu (JI), (gac) 68 34 34
npaktudeckue/cemunapckue 3anarus  (113),
(qac)
naboparopusie padbots (JIP), (dac) 34 17 17
KypcoBoii mpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 54 54
CamocmosamenvHas paboma, Bcero (dac) 96 39 57
Buo npomesxxcymounoit ammecmayuu: 3a4er, JK3.,
mudd. 3auger, sk3amen (3auer, dudd. 3au, | dudd. JK3. Hudd. 3au.
DK3.**) 3au.

%

Ilpumedanue: KaHIUAATCKHUN SK3aMEH

4. ConepxaHue TUCIUTIINHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH JTUCLIUIUIMHBI IO pa3jeiaM U BUAaM 3aHATHIM.
Pazaenpl, TeMBI TUCITUTIIIMHBI K UX TPYAOEMKOCTh TPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbl TUCITUTIMHBI H(e;c;gn (1(_313) (IJ{IalZ) (g;[) (igg

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

Cemectp 2
Paznen 4. DnexkrpoaguHaMuka 12 7 19
Pazgen 5. BonHoBas 1 kBaHTOBAas OIITHKA 11 7 19
Paznen 6. KBanToBas ¢pusuka 11 3 19




Uroro B cemectpe: 34 17 57

Hroro 68 0 34 0 96

[IpakTnueckas

IMOATOTOBKA  3aK/IIOYacTCA B  HCIOCPCACTBECHHOM  BBIIIOJTHCHHUU

Oo0y4alomKUMHUCS  OMNpENENeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccnoHaIbHON AEATETHLHOCTHIO.

4.2. CopaepxkaHue pa3IeNioB U TEM JICKIIMOHHBIX 3aHITHII.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

Ha3Banue u copeprxanue pa3aeinoB U TeM JEKITMOHHBIX 3aHATHN

Paspen 1.

Mexanuka.

Kunematnka naBWKeHHsT MartepualibHOM Touku. Ilytb wm
nepemenienne. CkopocTh ©  yckopeHue. HopmanbHoe u
KacarenpHoe yckopeHus. lloctymarenpHoe W BpamiareibHOE
nBkeHue. OCHOBHAs 3ajla4ya KUHEMAaTHKUA MAaTepUaIbHOM TOUKH.
CBs3b JIMHEMHBIX M YIVIOBBIX BEJIWYMH IPU BpallaTeIbHOM
JBUKEHUU.

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

Mexannueckass paboTa W MOMIHOCTh. KuHeTndeckass sHEprus.
3aMKHYTbhIE U HE3aMKHYThIE cucTeMbl. [loTeHInanbHas >Heprus
cucteMbl. CBsi3b MEXKAYy MOTEHUUATBHON SHEPrUed M TMoJieM
KOHCEPBAaTUBHBIX CHJI. 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPTUH.

MOMEHT cuiabl U MOMEHT HMIIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUS MOMEHTAa HUMIyJbca. MOMEHT HMMIyJbca
TBEPAOr0 Te€Ja OTHOCUTEIbHO HEMOABMKHOW OCH. MOMEHT
uHepuuu. OCHOBHOE YpaBHEHHE JMHAMHUKU BpAIATEIBLHOTO
JBWXKEHHS  TBEPIOIO Tena. Kunernueckas SHEpIUst
Bpaumjaromerocs TtBepaoro tena. llocrymartsl - crienManbHOU
TEOPUH OTHOCUTENBHOCTU. JIOPEHIIOBO COKpalleHHE JITUHBI
crepkHs. OCHOBBI PENATUBUCTCKON MexaHUKU. VHTepBai, ero
WHBAapUAHTHOCTh.  PenstuBucTCKMi  ummynbc.  OCHOBHOE
ypaBHEHUE PEIATUBUCTCKON AuHamMuku. KuHetnueckast sHeprus
peNATUBUCTCKOM 4YacTulibl. CBA3b Macchl U 3Hepruu. CBs3b
MEXAY SHEPTrUe U UMIYJIbCOM YaCTHUIIBL.

Pazgen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AQHTapMOHUYECKUI OCLIUJLISATOP
(MaTeMaTHYECKUN MasATHHUK, (U3MUYECKHN MasTHUK, KOoJeOaHUs
nox jgeWictBueM ympyrod cuibl). CrnokeHue KosieOaHUH.
Hudbdepennmanbaoe  ypaBHeHue  konebanuil. CBOOOIHBIC,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJHOBBIX TMPOIECCOB (IUIOCKUE W ChEepHUUECKue
BoiHbI). BonHoBoe ypaBHenue. IlpuHnun cynepno3uiuu.
Oneprusi BosHbL. [loTOKk »sHeprun. HHTEHCUBHOCTH BOJIHBI.
Crosiyast BoiHA. 3BYK. OCHOBHBIE XapaKTEPUCTHUKU 3BYKOBOM




BOJIHBI.

Pa3nen 3.

DJIEKTPHYECTBO.

OnekTpuyeckui 3apsa. CBOHCTBa AJIEKTPUYECKOrO 3apsija.
B3aumoneiicTBue 3IIEKTPUYECKUX 3apsJ0oB B BaKyyMe. 3aKOH
Kymnomna. DJIEKTPOCTATUYECKOE noJie. HanpsbkeHHocTh
NIeKTpocTatudeckoro  mois.  [lpuHmmMnm — cymeprosuuuu.
DNeKTpUYecKuii aumnosib. PaboTa CHII  3IEKTPOCTATHYECKOTO
nonsd. TeopeMa O IUPKYISIUM BEKTOpAa HANPSKEHHOCTH.
[ToTeHIManbHOCTH 3JIEKTpOCTaTHYECKOTO noJis. HanpskeHHOCTh
Y NOTEHLHUAJT 3JEKTPOCTATHUYECKOIO MOJI, CBA3b MEXIY HUMH.
Teopema ["aycca aiist 3JIEKTPOCTATUUECKOTO TMOJISI B BAKYyyMe.
OnexkTpocTaTMKa B BEIeCTBE.  TuUNBl  JUAJIEKTPUKOB.
[Tonspuzanus audnexkTpukoB. CBOOOAHbBIE U CBA3aHHbBIC 3aPSIbI.
Jusnexrpudeckas BOCIIPUMMYUBOCTb. JusnekTpudeckas
MPOHHUIIAEMOCTh.  DJIEKTPUYECKOE  CMEIICHHE  (MHIYKIIHS).
Teopema ['aycca Uit 3JIEKTPUYECKOTO IIOJISL B JIUDJIEKTPHUKE.
[Tone BHYTpH MPOBOJHUKA.

DIEKTPOEMKOCTb. Kongencaropsr. OHeprus CUCTEMBI
3JIEKTPUYECKUX 3apsAA0B. DHEPrus 3apsyKEHHOIO IPOBOJHUKA.
OObemMHast IUIOTHOCTH SHEPTUHU AIIEKTPUYECKOTO TTOJIS.
DJIEKTPUYECKUN TOK. DJEKTPOJABIOKYIIAs cuia. 3akoHbl Oma u
Jlxoyns-JleHna B uHTerpasibHON U 1uddepeHanbHoi popmax.

Pazgen 4.

DIeKTPOAMHAMMKA.

3akoH buo-Casapa-Jlannaca. Ilone coneHompa u TOpOHMAA.
®opmyna Jlopenma. Cunma Awmmnepa. MarHutHoe moJjie B
BeuiecTBe. HamarumueHHocT. MaruurHas BOCIIPUMMYHMBOCTD.
MarnunTtHas npoHunaeMocTs. HanpskeHHOCTh MAarHUTHOTO TOJIS.
JlnamMarHeTuKy, mapaMarHeTHKH, ¢eppomMarHeTHku. Teopema o
LHUPKYJISLIUN BEKTOPA HAPSYKEHHOCTH MarHUTHOTO TIOJIS.

3akon ®apazes. IlpaBuno Jlenma. Camounnykuus. Bzaumuas
uHAyKIUs. OObeMHasi IUIOTHOCTb HEPrUM MAarHUTHOTO TOJISL.
Cucrema ypaBHeHuil MakcBenna. MarepuainbHble ypaBHEHHUS.

Pasnen 5.

Bo/iHOBasi 1 KBAHTOBAsl ONTHKA.

[Inockue MOHOXpPOMATHYECKHE DIIEKTPOMATHUTHBIE  BOJIHBI.
CBolCcTBa IEKTPOMArHUTHBIX BOJIH. BekTop YMoBa-IloiitHTHHTA.
3aKOHBl TPEJIOMIICGHUS M OTpPaKEHHUs cBeTa. AOCONIOTHBIH

MOKa3aTelib MPETOMJIICHUS. HNuTepdepentusi. MeTonbl
HaOmroneHust wuHTEepdepeHunn cBera. Jludpakuus cBeTa.
[TpuHIMI ['toiirenca-®penens. Hucnepcus CBeTa.
JudpakimonHas pemerka. Ilonapuzanus cBera. 3aKkoH
Mantoca.

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

Pazgen 6.

KBanToBas ¢puszuka.

Teopuss bopa. Onbitel @panka u I'epua. ['unoresa ne bpoiins.
@dazoBasg W TpynmnoBas CKOPOCTU BOJH Je bpoiing. BomHoBo#
nakeT. CTaTUCTUYECKOE HCTOJIKOBAaHME BOJH Je bpoils.
[Tpunnun HeonpeaeneHnocTH I eizendepra. BomnoBas GyHkius,
ee OCHOBHbIE cBo¥cTBa. OmnepaTtopbl (U3WYECKUX BEIMYHUH.




Bpemennoe wu  craumoHapHoe ypaBHeHue Illpenunrepa,
KBAaHTOBbIE COCTOSIHUS. KBaHTOBBIE ypaBHEHHUS JIBUYKEHUS.
CBoOoanasa yactura. Yactuma B OECKOHEYHON IMOTEHIIMAIbHON
sme. KBantoBbIl ocummarop. HyneBas »Heprusi, HyneBble
koneOanus. IlpoxoxkaeHue 4YacTHIBI Yepe3 MOTEHIHAIbHbII
6apnep. TynHenbHbIH 3¢ deKT.

ATOM BOJOpOJa B KBAHTOBOW MexaHuWKe. KBaHTOBBIE umMCIIA.
OpOuTanbHBIE ~ MEXaHMYECKUH M MarHUTHBIA ~ MOMEHTHI
37eKTpoHa B arome. OpOuTanbHOE TMPOMAarHUTHOE OTHOIICHUE.
Onpir Hlrepna u T'epnaxa. Coue  2nextpoHa. [lpuHnun
TOKIECTBEHHOCTH MHUKpouacTul. DdepmuoHsl U  OO30HBI
CummMmeTpusi BOTHOBOM (PYHKIIMM CHCTEMBI OJJMHAKOBBIX YaCTHII.
[Mpunmun  [Taymu. OOBSICHEHHE TEPUOAUYECKOW CHCTEMBI
aneMeHnToB J[.MI. MenneneeBa. DHEpreTUUECKUN CIIEKTP aTOMOB
u MoJiekyJl. [Ipupoaa XuMuU4ecKoil CBA3M.

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

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tewmsbl npaktudeckux | @opmel IpakTUYECKUX | TpPyaOEMKOCTh, |MPAaKTUYECKOM |pasierna
/11 3aHATAR 3aHATAN (gac) MOJATOTOBKH, | JUCIIUII

(dac) JIUHBI

VY4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

Bcero

4.4. JlabopaTopHBbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYJOEMKOCTb ITPUBEICHBI B TA0IUIIE 6.

Ta6mmia 6 — JlabopaTtopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

N3 Hux Ne
Ne HauMeHOBaH e 1a6opaTopHBbIX paGoT TpynoemMKoCTh, | MPaKTUYECKOU | pa3zaena
/11 (gac) MMOJATOTOBKH, | HUCIIWI
(gac) JIMHBI
Cewmectp 1
1 | MastHuk Makcsemna 4 1
2 | HaknoHHBIN MasiTHUK 4 2
3 | CTOJKHOBEHHE IApOB 3 1
4 | MaremaTrueckuii 1 000POTHBINM MasiTHUKU 3 2
5 | Onpenenenue 3JIeKTPOEMKOCTH KOHJEHCATOpa 3 3
Cemectp 2
1 | Onpenenenuie ropu30HTAIBHOMN 3 4
COCTABJISIONICH HANPSKEHHOCTU MarHUTHOTO
oJIst 3eMiIu
2 | OnpenenieHne yIeJIbHOTO 3apsiia JIEKTPOHA 4 4
3 | Konbua Hetotona 3 5
4 | TIpoBepka 3aKOHOB TETUJIOBOT'O U3JIYYEHHUS 4 5
5 | Onpenenenne NOTEHIMATIOB BO30YKICHUS 3 6
aTOMOB




Bcero \ 34 |

4.5. KypcoBoe nMpoeKkTHUpoBaHKE/ BHITOTHEHUE KYPCOBOW PabOThI
Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO

4.6. CamocrosiTenpHas padoTa 00yJaromuxcs
Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEICHBI B Tabnuie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

Bun camocrosTensHO#M paOboThI BIC{EEO’ Cewmecrtp 1, uac Cewmectp 2, uac
1 2 3 4
W3ydeHne TeopeTHuecKoro MmaTepuania
32 13 19
nuctuiuiuabl (TO)
[TonroroBka K TeKyIIeMy KOHTPOJIIO 37 13 19
ycneBaemoctu (TKY)
[TonroroBka K MPOMEKYTOUHOMH 37 13 19
arrectauuu (ITA)
Bcero: 96 39 57

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEIILHOM PabOThI 00YUaAOIIUXCS TTO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYeCKHe MaTepuallbl JIsl CAaMOCTOSITENIbHONW paboThl OO0yJarolmuxcs yKa3aHbl B
ma. 7-11.

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

KomuectBo
SK3EMIUTIPOB B
UI%E“;E% cc bubnuorpaduyeckas ccpuika 6H(6Kﬂ;201\::m
JIEKTPOHHBIX
AK3EMILUTSIPOB)
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/ | Upoznos, 1. E. Mexanuka. OcHOBHbIE

product/1984911 3aKkoHBI : yueOHoe nocobue / . E. Mponos. -
15-e u3n. - Mockaa : JlabopaTopus 3HaHUi,
2021.-312c.

https://znanium.com/catalog/ | Uponos, . E. BonHOBBIE MTpOIIECCHI.

product/1093071 OcHOBHBIE 3aKOHBI : yueOHOe ocobue / U.

E. UponoB. — 8-e u3zn. — Mockaa :
JlabopaTtopus 3nanui, 2020. — 266 c.




https://znanium.com/catalog/
product/1093057

Hponos, U. E. dusnka MakpoCUCTEM.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. UponoB. — 8-e n3n. — Mocksa :
JlaGopatopus 3nanwmii, 2020. — 210 c.

https://znanium.com/catalog/
product/1984918

Wponos, U. E. DnekrpoMarseTusm.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. Uponos. - 12-e u3a. - Mocksa :
JlaGopatopus 3Hanmii, 2021. - 322 c.

https://znanium.com/catalog/
product/1984909

Wponos, U. E. KBantoBas dusuka.
OcHOBHBIE 3aKOHBI : yueOHOe ocodue / U.
E. Uponos. - 8-e uzn. - Mocksa :
JlabGopatopus 3nanui, 2021. - 261 c.

https://znanium.com/catalog/
product/1984908

Hponos, U. E. 3agaun nmo obmei pusuke :
yaeOHoe nocodue jyist By30B / U. E. Uponos.
- 14-e m31. - Mocksa : JlabopaTopus 3HaHH,
2021.-434c.

https://e.lanbook.com/book/1

42380

Cagenbes, U. B. Kypc o61meit ¢pusuku:
yueOHoe rmocobue: B 3 Tomax / U. B.
Cagenbes. - 16-e u3z., crep. - CaHKT-
[etepOypr: Jlanb, 2020 - Tom 1: Mexanuka.
MonexynsipHas ¢pusuka - 2020.

https://e.lanbook.com/book/1

23463

Cagenbes, 1. B. Kypc o6meit ¢pusuku:
yaeOHoe mocobue: B 3 Tomax / U. B.
CagenbeB. - 13-e usn., crep. - CaHkT-
[TerepOypr: Jlans, [6. r.]. - Tom 3:
KBanToBas ontuka. ATomHas pu3uka.
®dusuka TBepAOro Tena. Pu3uka aTOMHOTO
sapa U dIeMeHTapHbIX yactull - 2019. - 320
c

https://e.lanbook.com/book/1

15197

Crpenkos, C. I1. Mexanuka: yueonuk / C. I1.
Crpenkos. - 6-e u3a., crep. - CaHkT-
[etepOypr: Jlans, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc o6meit ¢pusuku B 3 k. Knura 1:
Mexanuka: yueOHHK /17151 6akanaBpos / b. B.
bonnapes, H. I1. Kanamnukos, I'. T'.
Cnupus. - Mocksa: U3narensctBo FOpalir,
2019.-353c.

https://urait.ru/bcode/425490

Kypc o6meit ¢pusuku B 3 kH. Kaura 2:
3JIEKTPOMAarHeTu3M, ONTHKA, KBAHTOBAS
¢busuka: yaeOHuk aisa 6akanaBpoB / b. B.
bonnmapes, H. I1. Kanamnaukos, I'. T'.
CnupuH. - 2-e u3a. -Mocksa: M3aaTenbcTBoO
FOpaiit, 2019. - 441 c.

https://znanium.com/catalog/
product/1094750

Kann, K. b. Kypc o6meit ¢puzuku : yuebHOE
nocobue / K. b. Kann. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214

Cazonos, A. b. Snepnas pusuka : yaebHoe
noco6wue 11st By30B / A. b. Ca30HOB. - 2-¢




U3J., ucup. U pom. - Mocksa : M3gatenscTBo
IOpaiir, 2020. - 320 c.

https://urait.ru/bcode/454215 | CazonoB, A. b. Snepnas ¢pusuka u
no3umetpust. COOpHUK 3a1ad : yueOHOe
nocob6wue st By30B / A. b. Cazonos, M. A.
boropoxckas. - 2-e u3a., ucrp. u J101. -
Mocksa : U3narensctBo HOpaiit, 2020. - 98
c.

7. IlepeueHb 3MEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn « HTepHeT»

Ilepeuenn AEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTh «lHTepHeT», HEOOXOOUMBIX JUIsI OCBOECHUS TUCLMIUIMHBI
npuBesieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»

URL anpec HaumenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BEPCHS KypHaIa «Y ClieXu
¢usnueckux Hayk», OU3NYecKuii HHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akameMun HayK

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

https://openedu.ru/ O6pazoBatenbHas wiargopma «OTKpPITOES
o0Opa3oBaHHE»

https:/fizikaguap.ru/ O6pasoBarenbHbIi pecypc kadeapsl GU3nKu
I'YAIT

8. IlepeueHb MHOOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpoOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IMPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedeHs UCIOIB3yeMOTro MPOrPaMMHOTO OOeCTIeYeH S TIpeIcTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyenb nporpaMMHOTO 00ECTIEYSHHUS

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

OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE
[lepeyens UCHOMB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6mmma 11— [lepeyerr nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno




9. MarepuaiapHO-TeXHUYECKast 0a3a

CoctaB  MaTepualbHO-TEXHUYECKOH  0as3bl,

HE00X0AUMOMI

JUISL  OCYILECTBIICHUS

00pa3zoBaTeNbHOTO MpoIiecca Mo JUCIHUIIINHE, TIPEICTaBlIeH B Tabnuiel 2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUUECKON 0a3bl

No
n/n

HaumenoBaHue cocTaBHOI 4acTH
MaTepHaIbHO-TEXHUUECKON Oa3bl

Howmep aygutopuu
(TIpu HEOOXOMMOCTH )

VYuebHas ayIuTopus 1)1 3aHATUH JIEKIIMOHHOTO TUIIA,
71a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOT0 THIIA,
IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL U TPOMEXKYTOYHOM aTTeCTalUH.

OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
uHpopMauu O0JIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT IPUOOPOB s (PU3HUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBOa DIbBpO Bpoiyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

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

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

VYyeOHas aymuTOpHs I IPAKTUUECKUX 3aHATUH, 3aHATHIA
CEMHHAPCKOTO THIa, Ta00paTOPHBIX 3aHATUMN, TPYMIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
VcranoBku 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

VYueOHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUI
CEMMHAPCKOI'0 THIIA, FPYNIOBBIX U HHAUBUAYAIbHBIX
KOHCYJIbTAI[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTECTallUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
nHpopMaIMy O0NBIION ayAUTOPUH; HAOOD
J€MOHCTPALIMOHHOTO 000PYI0BaHMS.

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

VYuebHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,
71a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA,
IPYNIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL U TPOMEKYTOYHOM aTTeCTallUH.

OcHnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’Kalllye s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (MOyIbHBIC TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, IID — 05, DIID

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




— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00opaTopHbIe PabOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konbua HeroToHa,
3. Audpaxius minockux BoiH, 4. JludpakiponHas pemerka,
S.IMonstpuzanus ceera, 6.0npenesieHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopusblii ctena UT3-OM-II-I10

(000 «IIpodhobpazosanuey r. Kazans)).

VYueOnHas aynutopus i 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnenuannu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH I10
anektpomaruetusmy: GOIID — 03, OIS - 07, ®IID — 05, PIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a0OpaTopHble PabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Audpakmus miockux BoJH, 4./[udpaknronnas pemnieTka,
S.IMonsipu3zanus ceera, 6.0npeneseHue AJIMH BOJTH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(000 «IIpothobpazosanuey r. Kazans)).

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

VY4ebHas ayIuTOpus Ui IPAKTUYECKUX 3aHATUH,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THTIA,
TPYMIOBBIX U WHANBUAYAIBHBIX KOHCYIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnenuanu3upoBaHHas MeOENb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue

(maboparopubiit kKomruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bnagucy, . Mocksa); nabopatopasie crensl M-AUT-110,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpaszoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

196135, r. CaHKT-
[etepOypr, ymu.
I'actenmo, a. 15,
aynutopus Ne32-05.

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHSATHH.
OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopymoBaHue.

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

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopust Ne32-03.

10. OueHouHble cpeAcTBa 15l MPOBEICHUS TPOMEKYTOUHOU aTTECTAlUU

10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS IMPOMEXKYTOUYHOM aTTECTALUU
00ydJaronuxcs Mo IMCIUILIMHE TTpUBEIeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPECTB ISl IPOBEICHHSI IPOMEKYTOYHOHN aTTeCTAlUU

Bua npomexyTouHOM aTtTecranuu [TepeueHb OIIEHOYHBIX CPEICTB




DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHaAIMOHHbIE OUJICTHI;
3amaum;

TecTsl.

HuddepennmpoBanHbIii 3a4éT CrmcoK BOIPOCOB;
TecTsrl;
3amaun.

10.2. B kadecTBe KpHUTEpPHUEB OILEHKH YypPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJaronMMHCA NPUMEHseTCsl S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpas NnpuBeneHa B Tadymie 14. B Tedenne ceMecTpa MOXKET UCIOJIb30BATHCS
100-6annpHas  mIKana — MOAYJIbHO-PEMTHHTOBOM  CHCTEMBl  YHHBEPCUTETa,  MpaBUIa
HCIIOJIb30BaHUSI KOTOPOMW, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'YAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI chOPMUPOBAHHOCTH KOMITCTCHITUIA

Or1eHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-OauibHas IIKajIa PAKTCP (bopvp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, [TOCIIEJIOBATEIIFHO U TPAMOTHO €T0 M3JIaraer,

— ONMUpasiCh Ha 3HAHUS OCHOBHOU W JOTIOJHHUTEIHHOW JIUTEPaTypHI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIE MTOJIOKEHHSI C TPAKTUYECKON
NeSITeTTLHOCTHIO HAITPABIICHHS,

— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000OIIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOM CIICIIMAIM3HPOBAHHBIX MOHITHH.

«OTJIMYHO»
(Ga4uTCHO»

— 00yyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO 1
110 CyIJ_IeCTBy uisjgaracrt €ro, OHI/IpaSICB Ha 3HaAHUs OCHOBHOﬁ
JIIATEPATYPEL,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C MPAKTHYECKOW JESITEIBHOCTHIO
HaHpaBHeHI/IH ;

— apryMEHTHPYET Hay4YHBIE IT0JIOKECHUS,

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.

«XOPOLLIO
«GAuTEHO

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepuail,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIOMYCKAeT HECYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— UCHBITHIBAECT 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHHWU 3HAHUI
HaIpaBJICHUS;

— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,

— 3aTpynHsieTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUH;

— YaCTUYHO BJAJIeET CUCTEMOM CIEeNMaIN3UPOBAHHBIX OHITHH.

«y/IOBJIETBOPUTEITHHOY
«3auTEHO

— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
MaTepuana;

— JIONYCKaeT  CYLIECTBEHHblE  OWMOKM W  HETOYHOCTU  IIpHU
paccMOTpeHHH MPOoOIeM B KOHKPETHOM HAIPaBJICHUH;

— UCTBITHIBAET TPYAHOCTH B PAKTUYECKOM IIPUMEHEHUH 3HAHUI;

— HE MOXET apryMEHTHPOBAaTh HAYYHBIC ITOJIO0KCHUS;

— He (OpPMYTUPYET BRIBOJIOB M 0000IIEHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TunoBkie KOHTPOJIBHBIE 3aIAHUS WA UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kx3aMeHa mpeIcTaBiIeHbl B Taomwmie 15.

Tabmuna 15 — Bonpocs! (3aga4umn) s 9K3aMeHa




Kon

Ne /it [Tepeuens BonmpocoB (3a1a4) st FIK3aMeHa
WHJUKaTOpa
1 HazoBure npeameT n3ydeHus KHHEMATUKHU. OIIK-3.3.1
2 JlaiiTe onpeneneHne MaTePHAITBHON TOYKH. OIIK-3.3.1
3 Teno ABMKETCS U3 COCTOSIHUS MOKOS C TAaHTeHUUaNbHbIM yckopeHueM | OIIK-3.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-3.3.1
5 [Ipoananu3upyiite otauuus cruenyomux ¢usnuecknx wmoxenei: | OIIK-3.B.1
abcomotHo TBEpnoe Teno (ATT) u marepuanbhas Touka. [IpuBeaure
npuMep, B KOTOPOM OJHO U TO € TEJO BBICTYNAeT B KadecTBe
MarepuasibHOM Touku 1 ATT.
6 Haiinute cBs3p Mexay JuHEWHOW W yraoBoil  ckopocthio | OIIK-3.V.1
MaTepUAIbHON TOYKH.
7 [Ipoananusupyiite Xxapakrep npsMosnHelHoro nswkeHus Tena 1o | OIIK-3.B.1
U3BECTHOMY 3aKOHY ABIKEeHHS X(t)=10+2*t+0,5*%t"2 (m). Kakoit myTh
MpOMJIET Telo 3a ykazaHHoe Bpems t = 2 ¢? OOOCHyiTe MPUMEHEHUE
3aKOHOB, UCIIOJb3YEMBIX JUJISl PELICHMS 3a1a4u.
8 Cdopmynupyiite nepssiii 3akoH HproToHa. OIIK-3.3.1
9 OOBsicHUTe, Kak, COrjJacHO BTOpoMy 3akoHy Hpiorona, 3aBucutr | OIIK-4.3.1
YCKOpPEHUE TeJla OT €r0 Macchl.
10 KameHb n€XUT Ha IHE cOCy/a, MOJHOCThIO Morpyx€unbiii B Boay. Kak | OITK-3.B.1
U3MEHUTCS CUjia JaBJICHHUs] KaMHA Ha JHO, €CJIM CBEpXy HaJIUTh
KepoCcHH (KepOCHH HE cMemuBaercss ¢ Bojou)? OOocHyiiTe cBOU
OTBeET.
11 [IpuBeaure npumep, WUIIOCTPUPYIOLIUI JeiicTBUE TpeThero 3akoHa | OIIK-4.Y.1
Hprorona.
12 HazoBute, kakoii wu3 3akoHoB Kemuepa ycranaBmuBaetr ¢opmy | OIIK-3.3.1
TPACKTOPHUH TUIAHET.
13 OueHuTe 3aBUCUMOCTh CHJIBI BCEMUpHOro TsroreHuss ot Maccel | OIIK-3.B.1
B3aUMOJICCTBYIOIINX TEJT W PacCTOSHUA Mexay HuMU. OOocHyiiTe,
KaK M3MEHHUTCS CUja B3aUMHOTO TSITOTEHHUS JIBYX Te€J, €CIH Maccy
OJIHOTO U3 TeJl YBEIMUYUTh BJBOE, a PACCTOSHUE MEXIY TelaMu —
YMEHBIIUTH B JBa pasa.
14 JaiiTe onpeneneHne UMIyibca Tela Kak GU3NIecKoil BeTUUNHBI. OIIK-3.3.1
15 ChopmynupyiiTe, mnpH KaKux YyCIOBUAX BbmosHsercss 3akoH | OIIK-3.3.1
COXpaHEHHUsI UMITYJIbCA.
16 HazoBure, kakas ¢pusuueckas BeInYrHa Ha3biBaeTcsi MOMeHTOM cuitbl. | OIIK-4.3.1
17 CpaBHHUTE 3aMMCU OCHOBHOT'O 3aKOHA JUHAMUKHM 11l moctynarensHoro | OITK-3.B.1
U BpalllaTeIbHOro ABMXKEeHHUs. Haiinute B3aMMOCBS3UM MEXIY STUMHU
3aKOHAMH.
18 ChopmynupyiTe 3aKOH COXpaHEHHUSI MOMEHTa UMITYJIbCA. OIIK-3.3.1
19 Haiite onpenenenue paboThl Kak (PU3HMUECKOM BETUYUHBI. OIIK-4.3.1
20 ChopmynupyiiTe, 9TO TaKOE MOIITHOCTh KaK (pU3nvecKas BeINYnHa. OIlIK-4.3.1
21 Kakoit kopabnp mBmkercss MemieHHee — Harpyxkenusii wim | OIIK-3.B.1
HEHAarpy»XeHHbII — TMpuU OJAMHAKOBOM MOIIHOCTH JBUTraresns?
OO0GocHyliTe CBOM OTBET.
22 OOmbscHHTE, TOYEeMYy LIEHTPOCTPEeMHUTENbHAs cuia npu BpameHun mo | OIIK-3.V.1




OKPY’KHOCTHU HE NMPOU3BOJUT PaOOTEHI.

23

Uccnenyiite paboTy CHIIBI, €CITH TEJIO Maccoi m = 1 Kr o IeicTBHEM
HEKOTOPOM CHIIBI U3MEHUIIO CBOIO CKOPOCTH € Vo= 1 M/c 10 v = 3 m/c.
OOocHyliTe TPUMEHECHHE 3aKOHOB, HCIIOJIB3YEMBIX JUISI PEIICHUS
3aJa4H.

OIIK-4.Y.1

24

OOBsicHUTE, B YeM COCTOUT pazIMyUe MEXIy KOHCEPBAaTUBHBIMH M
HEKOHCEPBATUBHBIMU CHJIAMH.

OIIK-3.B.1

25

Jaiite onpenenenne NoTeHIManbHON 3Heprun. OT Yero oHa 3aBUCHUT?

OIIK-4.3.1

26

ChopmynupyiiTe 3aKOH COXpAaHEHHUS MEXaHUYECKOW OSHEpruw.
[IpuBenuTe mpuMep BBINOJIHEHUS 3aKOHA COXPAHEHUSI YHEPTUH.

OIIK-3.3.1

27

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

OIIK-3.V.1

28

[Tokaxxute Ha mpuMepe TOHKOIro cTepkHs JuMHON 20 cm u maccoit 30
I, Kak npumeHnserca teopema lllreliHepa s pacdyera MOMEHTa
MHEPLHN TEJl IIPU NEPEHOCE OCH BPALLEHUS C CEPEAMHBI CTEPKHA HA
OJIMH U3 €ro KOHIIOB.

OIIK-3.B.1

29

HazoBure ¢opmyny, mo KOTOpPOW BBIYUCISIETCS MOMEHT HMITYJIbCA
aOCOJIIOTHO TBEPIOTO TEIa.

OIIK-3.3.1

30

Kak Brluncisercs KuHeTHYECKas OHCpPIrUs BpallCHUA aGCOHIOTHO
TBepaoro Tena? CpaBHuTe ¢ GOPMYION IJIi KMHETHYECKOW SHEPTHH
MOCTYNATCIbHOT'O ABUKCHUS.

OIIK-3.B.1

31

ChopmynupyiiTe nBa  MOCTyJaTa
OWHIITENWHA.

TEOpHUHn OTHOCHUTCIBHOCTHU

OIIK-3.3.1

32

CnpasemyiuBa 1M B cnenuanbHoil Teopun oTHocutTenbHocTH (CTO)
KJaccuyeckasi (opmyiia i KWHeTU4ecKor sHepruu E = mv*/2? Eciu
HET, TO KaK PAacCUMTHIBACTCS KMHETUYECKAasi SHEPrHsl Teja COTJacHO
CTO?

OIIK-3.B.1

33

Ompenenute, Kak W3MEHUTCS MEpuo] KoJeOaHWH NPYKHHHOTO
MasTHUKA TpU YBEJIWYCHHHM €ro MacChl B 2 pa3a, a >XECTKOCTH
IPYXHUHBI — B 8 pas.

OIIK-3.V.1

34

Cnenaiite BBIBOJ 11O BONpPOCY: Kak OyJIeT M3MEHITbCA XOJ
MasTHUKOBBIX YacOB IPU HACTYIUIEHUHU JIETHUX JKapKUX [HEH IO
CPAaBHEHHIO C XOJIOJHBIMHU 3UMHHMM THSIMH, €CJIU Yachl YCTAHOBJIEHBI
B HEYTEIJICHHOM MOMELIEHUHU (CTEpKEHb MasTHUKA METAJUINYECKUi)?
AprymeHTupyiTe cBOi OTBET.

OIIK-3.B.1

35

Kak cBs3ana sHEeprus rapMOHMYECKUX KOJIEOaHUN C X aMIUIUTYI0U?

OIIK-4.V.1

36

ChopmynupyiiTe onpeecHue BOTHBI.

OIIK-4.3.1

37

OOBsicHUTE pa3Iuyue MEXAy TNPOJOJIBHBIMA W  MONEPEYHBIMU
MEXaHUYECKUMHU BOJIHAMU.

OIIK-3.V.1

38

3anumuTe ypaBHEHUE OEeTyIeil BOIHBL.

OIIK-3.3.1

39

HazoBure, ueMy paBHa cpeHsisi 00beMHas TNIOTHOCTh SHEPTHH BOJTHBEI.

OIIK-3.3.1

40

HcTouHuK 3ByKa U MPUEMHHK JBUXKYTCS APYT OTHOCUTEIBHO JIpyra co
CKOPOCTAMHU Uy U Uyp COOTBETCTBEHHO. CKOPOCTH 3ByKa B Cpejie
paBaa 340 w/c. Ilpoananusupyiite 3agady UM  ONPEICITUTE
OTHOCHUTEJIbHOE U3MEHEHHUE YacTOThI 3ByKa 3a cueT 3¢ dexra Jlomnepa.
HcTouHNK M NPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
M/c, U,y = 60 M/c.

OIIK-3.B.1




41 Chopmynupyiite npuniun [ roirexrca. OIlIK-4.3.1
42 HazoBute onpenenenne nHTEpPEpEHIINH BOJH. OIIK-4.3.1
43 Cdopmynupyiite, uto Ha3piBaeTcsi ctosuedi BomHOU. [IpuBemute | OIIK-3.V.1
pUMep CTOSYEH BOJHBI.
44 UYrto u3yyaer 3neKkTpocTaTuka? OIIK-3.3.1
45 JaiiTe onpenenaeHne TOUEYHOTO 3apsija. OIIK-4.3.1
46 Kak wu3smeHutcs cuia B3auMOAEHCTBUSA JABYX 0dieKkTpoHOoB, eciu | OIIK-4.V.1
paccTosiHue MEXAy HUMH yBenWuuTh B 3 pasza? OOocHyiiTe Bam
OTBET.
47 [Ipoananu3upyiite, Kakyro paboty coBepmaer anekrpocrarunueckoe | OIIK-3.B.1
1ojie MPOTOHa B aTOME BOJAOPOJA IMPH TOJIHOM OOOpOTE AJIEKTpOHA
BOKPYT HETO.
48 Kax B3aMHO OpMEHTHPOBaHbI CUJIOBBIE JIMHUM U dKkBUNoTeHIManbHble | OIIK-3.3.1
MMOBEPXHOCTH?
49 Uto Ha3bIBaeTCS AIEKTPUUECKUM AUIIOIEM? OIIK-4.3.1
50 Kakwue BemecTBa Ha3bIBAIOT AUAICKTPUKaAMU? OIIK-3.3.1
51 OObsicHUTE pa3zauuue MeXAy MOMsApHbIMH U HemossapHbeiMHU | OIIK-3.V.1
TURJIEKTPUKAMHU.
52 Onenure, Kakoil eMKocTbio Oyayr oOmagate Mertawmueckue | OINK-3.B.1
IITACTHHEI MTOMaapi0 0.2 M, KOTOpBIE PasaeNneHbl coeM napaduHa (&
=2.5) Tonmuuoi 0.5 cm?
53 Cnemaiite BBIBOJ, Kak HW3MEHHUTCS dJEeKTpoeMKocTh Iiockoro | OITK-3.B.1
KOHJEHCATOpa ¢ KBaJApPaTHBIMU IIJJACTUHAMHM, €CIM M3 ITHX IJIACTHH
BBIpE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
54 OueHurte cuTyaluio: J1Ba KOHAeHcaropa oauHakoBoil emkoctu 200 | OIIK-3.B.1
MK® coenuHeHbl napauienbHo. Kak u3MeHuTCs X 001asi eMKOCTb,
€CJIM COEIMHEHUE 3aMEHUTh Ha MIOCIIE€0BATEIbHOE?
55 [Ipoananu3upyiite, Kakol BEJIMYMHBI 3apsij J0bKeH HaxoauTbes Ha | OIIK-3.B.1
00KJIa/IKax KOHAEHCATOPa, YTOOBI MPU PA3HOCTH MOTEHIUAIOB MEXKIY
oOknankamu B 12 B on obnanan sueprueit B 1 Jx.
56 [aiite onpeneneHne 3JIEKTPUIECKOr0 TOKA. OIIK-4.3.1
57 Chopmynupyiite 3akoH Oma J1s y4acTKa IemH. OIIK-3.3.1
58 Kax n3meHunTcs conpoTusieHne NpoBoa, eciu ero anuHa ysenuuures | OIIK-4.Y.1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OOG0CHYIHTE CBOI OTBET.
59 Paccunraiite MOIHOCTS, BbIAEIAEMYIO Ha conpoTusieHuu 3 kOM npu | OIIK-3.B.1
IIPOTEKAaHUU Yepe3 Hero Toka cuinoi 60 MA?
Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npenctabieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera
Ne /m [Tepeuens BompocoB (3ana4) amns 3adera / qudd. 3adera Kon
WHUKATOpa
1 Jaiite onpeneneHre MarHUTHOM UHAYKIUH. OIIK-3.3.1
2 Cdopmynupyiite 3akon buo-Casapa-Jlamaca. OIIK-3.3.1
3 Kakum 06pa3om ompezensercst HanmpaplieHHe cuiibl Ammepa? OIlIK-4.3.1
4 Paccuuraiite, yeMy paBHa BeaM4YMHAa MarHUTHoro mnoisiga B wnentpe | OIIK-3.Y.1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
5 Paccunraiite MarHMTHyH0 MHIYKIMIO Ha OCH JUIMHHOrO cojeHoupaa, | OIIK-4.Y.1




coaepxarniero 10 BUTKOB Ha CAaHTUMETpP JJIWHBI U (eppOMarHUTHBINA
CeplIeUHUK ¢ mpoHulaemMoctbio | = 100, ecnu Mo HEMY MPOXOIUT TOK
cuoit 2 A.

6 PaccuuTaiiTe TIOTHOCTP HAMOTKH TOpoHuaa, HeoOxomumyro, utoOwl | OIIK-3.B.1
IpU CWie TOKa B HeM, paBHOM 10 A, MarHuTHOE IOJIE Ha €ro OCH
nMeno Benmuuuny 1 mTo.
7 Ouenute cuTyanyoo: B MAarHUTHOE T0JI€ ¢ OMHAaKOBbIMU ckopocTamu | OIIK-3.B.1
BJIETAIOT MPOTOH U 3JEKTPOH. ByAyT 1 OTIMYaThCS UX TPACKTOPHH, U
€CIIU J1a, TO KaKuM 00pa3oM? ApryMeHTUPYHTE CBOIl OTBET.
8 Onpenenure, Kakoil 3apsii HECET 3JIEeMEHTapHas 4dacTtuia, eciu oHa, | OITK-3.B.1
JBUTASICh CO CKOpPOCThI0 1 MM/C B MarHUTHOM TioJie ¢ uHAYKnueu 0.5
Tn, ucneiTeiBaet aerictre cuiibl Jlopenna Bennunnoi 0.16 mH.
9 B uem cocTout siBI€HUE 37EKTPOMAarHUTHOM MHAYKLINN? OIIK-3.3.1
10 [Ipoananusupyiite Benmuunny J/]C, Bo3HUKaromyto B KoJibile, kotopoe | OIIK-3.V.1
BBIHOCSIT M3 MOJIs 32 BpeMsi 25 Mc. MeTamuinueckoe KOJbLO paguycoM
10 cm HaxomuTcss B MarHUTHOM mosie ¢ uHaykauer 50 mTn. OtBer
3anuiure B MB.
11 JlaiiTe onpeneneHusi AMaMarHeTHKaM M TapaMarHeTUKaM. OIIK-3.3.1
12 Kakwue BerecTBa Ha3bIBAIOTCS (peppoMarHeTUKamMu? OIIK-4.3.1
13 Uto Ha3bIBAIOT KOIPLUUTUBHOU CUIION? OIlIK-4.3.1
14 Omnpenenure, Kakasi SHEPrUs 3aKIOUYEHa B KaTyllke MHAYKTUBHOCTHIO | OIIK-4.Y.1
100 mI'a ¢ TokoMm cmitoit 0.2 A. OTBeT naiite B MJIX.
15 Urto Ha3bIBaeTCs 3JEKTPOMAarHUTHON BOJTHOM? OIIK-3.3.1
16 Kak B3aMMHO OpHEHTHPOBAHbBI B 3JIEKTPOMarHuTHOW BojHE BekTophl | OIIK-3.3.1
HANpPSDKEHHOCTH DJIEKTPUYECKOIO II0JIs, MAarHUTHOW WHIAYKLIUU H
CKOpPOCTH BOJIHBI?
17 Chopmynupyiite 3aK0H OTpaKECHHUs CBETA. OIIK-4.3.1
18 [Ipoananu3upyiite, TAe CBET ABMXXETCS ObicTpee — B anmase (n = 2.42) | OIIK-3.B.1
i B Bozie (n = 1.33). Bo ckonbko pa3 pa3nuyaroTcsi CKOpOCTH CBETA B
JIaHHBIX cpenax?
19 Ouenute cuTyalMio: JIyd CBeTa NajaeT Ha rpaHuny pasgena asyx | OIIK-3.B.1
Beuiects nox yriom 30°. IlokazaTenb npenoMieHUs NMEPBOU Cpelbl
paBeH 2.4. Bo3MOXHO JI1, 4TOOBI OTPaKEHHBIN U MPETOMIICHHBIN JTydu
ObulM TepHeHIUKYIsApHBl Apyr napyry? Ecmum na, ompenenure
MoKa3areib MPEJIOMIICHUS BTOPOH Cpebl.
20 Uro Ha3bIBalOT UHTEpdepeHueii ceera? OIlK-4.3.1
21 Onummure, B 4eM paszjinuve Mexay reomerpudyeckorl m ontuueckoit | OIIK-4.V.1
Pa3HOCTBIO X014 CBETOBBIX JIyYEH.
22 [Ipennoxkute Teopernueckoe obOocHoBaHWe Hammuus paxyxsoi | OIIK-3.B.1
OKPAaCKHM y TOHKHUX IIJIEHOK (Pa3JINTOE Ha MOBEPXHOCTH BOJBI Macio,
MBUIbHBIE MTY3BIPHU U T.I1.).
23 Uro Takoe nucnepcust cBera kak siBiaeHue? IlpuBenure npumeps! | OIIK-3.3.1
HAOIOACHUS JUCTICPCHH.
24 [Ipoananu3upyiite, kakoi HamOONBIIUK mOpsAOK crekTtpa MoxHo | OIIK-3.B.1

HaOmogaTh Ha IU(PaKIUMOHHOW pemieTke, ecau oHa umeer 500
IITPUXOB HA MUJUIUMETP U €€ 00Iy4aroT CBETOM C JIMHON BOJIHBI 500




HM?

25 Yemy paBHa pa3HOCTh (ha3 JBYX CBETOBBIX BOJH, mpu kortopoit | OIIK-3.3.1
Ha0JI01aeTCsl MUHUMYM MHTEHCUBHOCTH?

26 [Inockomnongpu3oBaHHBI CBET MajaeT Ha aHauu3zarop Tak, uro | OIIK-3.Y.1
IJIOCKOCTh MOJIsipu3anuu  coctaBisier yroa 30° ¢ IJIOCKOCTBIO
aHanuzatopa. Bo ckoibKO pa3 yMEHBIIUTCS MHTEHCHBHOCTH CBETa B
YKa3aHHOM citydae?

27 Yto Takoe abCOMIOTHO YepHOE TeI0? OIIK-3.3.1

28 Bo ckonbko pa3 u3MEHMTCS MOTOK SHEpruu oT HUTU Hakanusauus | OIIK-4.Y.1
JaMIIbI, €CIM YABOWTH €€ Temmeparypy? OOocHyWTe Baiml OTBET,
onupasich Ha 3akoH Credana-bonpiimana.

29 Pacnonoxure cnemyromue crnekTpaibHble Kiacchl 3Be3q B mopsnake | OIIK-3.B.1
BO3pacTaHus a0COJIIOTHON TeMIEPaTyphI:

A — Oenble 3BE315I,

G — KenThIe,

M — kpacHbele,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3JIydeHUsI aOCOIIOTHO YEPHOTO Tena.
OOBsACHUTE TOJTYYCHHYIO 3aKOHOMEPHOCTh U3MEHEHHSI 1IBETA.

30 Uro Ha3bIBaeTcs BHEMHUM GoTodhdhexrom? OIIK-4.3.1

31 MoskeT 1 BUIUMOE U3NydeHHe BbI3BaTh Pportorddext B muactune u3 | OIIK-3.B.1
MmeTajuia, paboTa BeIXoga KOToporo pasHa 3.5 3B? OGocHyiiTe cBOii
OTBeET.

32 OOBsicHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTrO peHtreHoBckoro | OINK-3.3.1
U3ITyYEHUS.

33 OO0ObsicHuTe, KaK dHeprus (OTOHA CBsA3aHA C JUIMHOU cBeTOoBOM BomHbL. | OITK-3.3.1
OO6ocHyliTe Balll OTBET.

34 ®otoH ¢ anuHON BOiHBI A = 97,04 nM paccesics Ha HenonBuxkHOM | OINIK-3.B.1
anekTpoHe moj yriaom 6 = 90°. Ilpemnoxkure crocod omnpeaeeHus
OTHOCUTEIILHOTO  W3MEHEHHWS  JUIMHBI  BOJIHBI  (OTOHA  TIpH
KOMIITOHOBCKOM paccestHiH. PaccunTaiiTe ero BeMYMHY B YKa3aHHOM
cinydyae. KoMnTOHOBCKasl UIMHA BOJIHBI paBHA 2,426 nm.

35 OnuiuTe, 9YTO MPEACTaBIsACT cO00M aToM B pamkax monenu Tomcona. | OIIK-3.3.1
Kakue ocHOBHBIE HETOCTATKU TAHHOM MoJIenu?

36 ATOM BOJIOpOJa HaxoauTcsa B OCHOBHOM cocTosinnu. Kakoit mmuubl | OIIK-3.B.1
BOJIHBI U3JIy4CHHUE MOXKET UCIYCTHTh JaHHbIM aroM? OOOCHYiTE Bail
OTBET, UCIOJIB3YS nocTynatel bopa.

37 B dem coctout runotesa ne bponns? OIIK-4.3.1

38 OObsicHUTE, TpPH KaKWX YCIOBHAX MHUKpodacTuIsl mposBistorT | OIMK-3.3.1
BOJIHOBbIE cBoMcTBa. [lpuBenuTe mnpuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOVMCTBA YaCTHII.

39 byner nm mposiBisATH BOJMHOBBIE CBOMCTBAa (GyrOompHBIM Msu mpu | OIIK-3.V.1
NOMAJJaHuU B BOpOTa IIMpPHHOM 7 M, ecinu macca msda 400 r., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

40 KakoB ¢usnuecknii CMbICI BOTHOBOM (PyHKITNH? OIIK-3.3.1

41 B dyeM ornaumume cranmumoHapHOro M HectanumoHapHoro ypasHeHus | OIIK-3.3.1
[pénunrepa?

42 OueHure MO TOPSAAKY BEIMYMHBI Bpems ku3HM kBaHTOoBOro | OIIK-3.B.1

COCTOSIHMS, DHEpPrusi KOTOPOrO XapaKTEpPU3YyeTCs pa3MbIBAHUEM
nopsinka AE = 0.1 5B.




43

MukpodacTuia 3anepra B OJHOMEPHOM MOTEHIIMAIBHON IME IUPUHOM
1 C 6CCKOHG‘-IHBIMI/I CTEHKaMH1 U HaXOAUTCSA B COCTOSIHUU C KBAHTOBBIM
yucioM n = [. TlokaxuTe, Kak ONpeAeIUTb KOOPAWHATHI TOYEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MMKPOUYACTHIy MaKCHMAaJIbHA.
HaiinuTe ux B yka3aHHOM Clly4ae.

OIIK-3.B.1

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-3.V.1

45

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

OIIK-3.B.1

46

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

OIIK-4.3.1

47

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

OIIK-4.Y.1

48

Kakum Moxer GBITB CIIMH qyaCTull, KOTOPBIC  OMUCBLIBAOTCA
craructuko ®epmu — Jlupaka? [IpuBeaure npuMepbl TAKMX YaCTHII.

OIIK-3.3.1

49

OObsicHUTE, YEeM OTJIMYACTCS XapakTep 3allOJHEHHS COCTOSHUH
KBAaHTOBOW CHCTEMBI (hepMHUOHAMU U OO30HAMM.

OIIK-3.3.1

50

[Ipennoxute  TeopeTuyeckoe OOOCHOBaHME, KaK  HM3MEHHUTCS
NPOBOJUMOCTh KPEMHHEBOTO o00paslia, €cid B HEro BHEAPUTH
HEOOJIBIIIOE KOJMYECTBO WHINEBOW NpuMecH? BalleHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTb UHIUS — 3.

OIIK-3.B.1

51

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO 1 BBIHY)XXICHHOI'O U3JIYYCHHA.

OIIK-3.B.1

52

OnwumuTe NpUHIUI paboThI Ja3epa Mo TPEXYPOBHEBOH CXeMe.

OIIK-3.3.1

53

Jlazep pabotaer mMO TPEXypOBHEBOW CXeMe. DHEpPrusi OCHOBHOTO
cocrosinust E; = -8 5B, sHeprus Bo30yx1eHHOTO coctosiHus E, = -5
3B, sHeprus mMeractabuiIbHOTO cocTosiHusa E3= -5.2 s3B. Onpenenure
JUTMHY BOJTHBI, HA KOTOPOU MPOUCXOINUT pabouee n3IydeHue.

OIIK-3.V.1

54

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

OIIK-4.3.1

55

OObsicHUTE, KaK KBAaHTOBas TEOpHUs TEIUIOEMKOCTH TBEPAOro Teia
Jlebast TOTOTHSIET TEOPUIO TETUNIOEMKOCTH DWHIIITEIHA.

OIIK-3.V.1

56

Kakas wactuma HaseiBaetcs ¢oHoHoM?  Kakum
pacnpeeIeHieM ONMHUCHIBAIOTCS (DOHOHBI?

KBaHTOBbBIM

OIIK-3.3.1

[lepeueHnp TeM Uii KypCOBOTO TPOEKTUPOBAHMS/BBIONHEHUS KypCOBOM pabOTHI
MpeICTaBJICHBI B Tabymie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHITIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHNUSI/BBITIOTHEHUS
3 KYpPCOBOM pabOThI
Y4eOHBIM IIIAaHOM HE MPETYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMC)KyTO‘-IHOfI arrecCrtalluu B BUAC TCCTUPOBAHUA

MpeICTaBJICHBI B TaOymie 18.

Ta6ymma 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

. Kon
No /it [IpumepHbIil TepedeHb BOMPOCOB ISl TECTOB
WHINKATOpa
Cemectp 1
1 Kaxkast Oyzet TpaekTopusi y YaCTHIIbI, TBUKYIIECHCS] paBHOMEPHO C OIIK-3.V.1




IMOCTOSHHBIM 110 BEJIMYHNHE YCKOPCHUCM.

1) [Ipsimast nuHus

2) Jlunus ¢ nepernbom
3) [Tapabona

4) OKpyXHOCTH

Onpenenure, Kakas U3 NPeCTABICHHBIX (PU3NUECKUX BETUYUH UMEET
EIMHUITY U3MEPEHUS, COBIAAIONIYIO C SAMHUIICH N3MEPEHUS CHIIBI.

1) Wmmynbc

2) Yckopenue

3) Bec

4) Yrnoas CKOpOCTh

OIIK-3.3.1

Uro npou3oitaét mocne abCOMOTHO HEYIIPYTOTroO yaapa 4acTHI]
MaccaMu m; = 4m; U ¢ KWHeTUYeCcKUMHU >Heprusimu T, = 6T,. Yactuua
C Maccoi m; ABUTanach BIPABO, a YACTHUIA C MACCOU M, - HABCTPEUY
YacTHUIIE C MacCol m;.

1) Yactuipl Oy1yT ABUTATHCS BIPABO

2) Equnasi yacTuna 0yaer ABUraTbesi BJeBO

3) Yactuis! OyayT MOKOUTHCS

4) Yactuupl Oy1yT IBUTATHCS B POTUBOIIOJIOKHBIE CTOPOHBI

OIIK-3.B.1

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

1) M3MeHeHUI0 SHEPTUH CUCTEMBI

2) Hyaw

3) H3meHeHMIo UMITYJIbCa CUCTEMBI
4) YCKOpEeHHUIO IIEHTpa MacC CUCTEMBbI

OIIK-3.B.1

UYTto mpou30ii1eT ¢ MOMEHTOM WHEPIIMH CBUHIIOBOTO ITUIUHAPA
OTHOCHUTEJIBHO OCH, COBIIAIAIOLIEN C €r0 TEOMETPUUYECKOU OCHIO
CUMMETPUH, €CIIM LWJIUHJP CIUTIOIIUTD B TUCK?

1) He usmenurcs

2) YBeau4urcs

3) CoxpanuTtcs

4) CraHeT paBHBIM HYJIIO

OIIK-3.B.1

Vkaxure BCPHYIO 3allUCh YPAaBHCHUA JUHAMUKHU BpalllaTCIBHOT'O
JABHKXCHUA.

1) M=J*o

2) e=M/J

3) M=L*w’

4) L =r*p*sina

OIIK-4.3.1

VYkaxxute, yeMy paBeH MOMEHT MHEPLIMK TOHKOT0 00py4ya Maccoit m u
paauyca r

1) J=m*?/12

OIIK-4.3.1




2)J =m*’/2
3)J =m*?/3
4)J= m*r

Bri6epute gpaszy, COOTBETCTBYIONTYIO IEPBOMY 3akoH HbroTOHA:
«ITepBbiii 3akoH Hpl0TOHA YTBEPKAACT. ..»

1) daxrt cymecTBoBaHUS aOCOIIOTHOTO JIBMXKCHHS

2) CyumecTBoOBaHUHE MHEPUHMAIbHBIX CHCTEM OTCUYETA

3) ®akrt cyuecTBOBaHU HEMHEPIUAIBHBIX CUCTEM OTCUETA
4) ®akT CymnecTBOBAaHHUS MPUHIIAI OTHOCUTENIBLHOCTH [ anmumes

OIIK-3.3.1

Paccunraiite BeIM4uHy MOJYJIsI MAKCUMAJIbHOM BEJIMYUHBI YCKOPEHUS
TOYKH, JBUKEHHE KOTOPOIl ONUCHIBAETCS YpAaBHEHUEM X = 3C0S(2f —
m/4) cm

1) 12 m/ie?
2) 3wk’
3) 7wk’
4) 9 m/c?

OIIK-3.V.1

10

Bri6epute GpopMyiry, onpenensiontyo BeTuIuHy (pa3oBoil CKOPOCTH
BOJIHBI

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

OIIK-3.3.1

11

PaccuuTaiite, uemy paBHa paboTa KOHCEPBAaTUBHON CHJIIBI IO
3aMKHYTOU TpaekTopuu (1o Toukam 1,2,3 u 1)

1) 3aBucUT OT YOBUIM OTEHIIMAIBHON SHEPTUH

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

4) 3aBHCHUT OT CKOPOCTH JABHKEHUS.

OIIK-3.3.1

12

Kakast u3 nepeqncieHHbIX PU3HUECKUX BETMUYMH UMEET Pa3MEPHOCTb
(kr-M)/c??

1) MowmeHT cuitbl
2) MowmeHT uHepIu

3) MowmeHT umiynbca
4) Cuaa

OIIK-3.3.1

13

Korna TanrennmnanbHOe yCKOPEHHE PABHO HYIIIO, @ HOPMaJIbHOE
YCKOPEHHE MOCTOSIHHO, TO TAKOE IBUKEHUE HA3bIBACTCH ...

1) PaBHOMEpHBIM KpUBOJIMHEWHBIM

2) PaBHOMEpHBIM MPSAMOJMHENHBIM

3) PaBHOYCKOpPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMepHBIM BpaleHHEM

OIIK-3.3.1

14

Bribepure npaBuibHbIi 0TBET. Kak n3MeHseTcss MOAYINb CKOPOCTH
IPH IPSIMOJIMHEWHOM JIBM)KEHHH, €CITH 3aBUCHMOCTb ITPOIICHHOTO
TEJIOM ITYTH OT BPEMEHH 3a/aHa ypaBHEHHeM: S =4 + 157 + 17

OIIK-3.B.1




1) YoOwBaeT

2) Ilpoxoaut yepe3 MUHUMYM
3) Bospacraer

4) Ocraércs MOCTOSTHHBIM

15

Kak BeIuncaseTcss MOMEHT 150:(5]0) 00705 MaTepI/IaHBHOﬁ TOYKH?

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

OIIK-4.3.1

16

Kak cooTHOCATCS MOMEHTBI MHEPLIMK AUCKA J; 1 uinuHapa Jy,
KOTOpLIe HUMCIOT paBHBIC MacCChl U paI[I/IyCI:I?

1 J,=J
2) 1,>1,

3) I,>2%],
4y 1> 142

OIIK-4.Y.1

17

HaiiguTe oTHOIIEHNE MPOU3BEACHHBIX paboT (A1/A;), eciu JBa nucKa
C paBHBIMHU MaccaMu U paguycamu R; u Ry (R; = 2R;) packpyuuBarot
U3 COCTOSIHUS MOKOSI 1O OAMHAKOBBIX YTJIOBBIX CKOPOCTEH.

1
2)3
3)4
4)5

OIIK-3.B.1

18

Kaxkoi yuéHbIii co3ialn crenuaibHy0 TEOPHUI0 OTHOCUTEILHOCTH
(CTO)?

1) Tamuneit
2) DWHITEeHH
3) Jlopeni

4) bop

OIIK-3.3.1

19

Bribepure ypaBHEeHHE, ONMCHIBAIOIIEE TAPMOHMYECKUE KOJIeOaHMsI.

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

OIIK-4.3.1

20

[Ipoananusupyiire, Ipu KaKOM YCJIOBUM B CUCTEME, COBEPILIAIOLIEH
BBIHY)KJICHHBIE KOsieOanusi, OyaeT HaOmo1aThest pe30oHaHe (M —
cOoOCTBEHHAs YacTOTa, ® — YaCTOTA BBIHYKAIOIICH CHJITBI)?

1) ®>>wm
2) ®>wmo
3) o=
4) o <<o

OIIK-4.3.1

21

BeiGepurte, kakas puznueckasi BeIMUMHA U3MEHSAETCS 1101
BO3JIEUCTBUEM CWJIBI Ha TEJIO COITIaCHO BTOPOMY 3aKOHY HbroTOHA.

OIIK-3.3.1




1) Monsaphuas macca
2) CkopocTth

3) Macca

4) MoOMEeHT UHepIun

22

Bribepure, B Kakoi cCTEME TeJ MOJHBIH MOMEHT UMITYJIbCA OCTACTCS
IIOCTOSTHHBIM.

1) 3amkHyTOMH

2) HesamkHyTOM, r7ie CcyMMa MOMEHTOB BHYTPEHHUX CHJI paBHA HYIIIO
3) HesamkHyTOM, rIe CyMMa MOMEHTOB BHEIITHUX CHJI TIOCTOSIHHA

4) HezamkHyTOU

OIIK-3.3.1

23

VYkaxute, paboTa Kakoi U3 NEPEYUCICHHBIX CUJI paBHa HYIIO MPU
3aMKHYTOH TPAaeKTOpUU ABMXKEHHUS Tea.

1) Bsskoro TpeHus

2) Cwuiibl TpeHHS KaUeHUS

3) Tsarorenus

4) Cwibl TpeHUS CKOIBKCHHS

OIIK-4.3.1

24

YeMy paBHA BeTMYMHA YCKOPEHHUS CBOOOIHOTO MAACHUS g Ha BBICOTE
HaJ IOBEPXHOCTHIO 3eMIIM, paBHOU paauycy 3emnu? Benuuuny g
BOJIM3U TOBEPXHOCTH 3eMIIM IPUHATH PAaBHOH 9.8 M/c”.

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

OIlK-4.Y.1

25

[Ipoananu3upyiTe, Kak U3BMEHHUTCS TIEPHO]T KOJIeOaHMIA
MAaTCMaTU4YCCKOro MasiTHUKA, €CJIN JJIMHY €T0 IMoJABECa YBCINYUTD B 9
pas, a Maccy rpysa — yBeJIU4MTh B 4 pasa.

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

3) VYwmenbmurcs B 2 pa3za
4) VYwmensmurcsd B 4 pasa

OIIK-3.V.1

26

OneHure 3IEKTPOEMKOCTb IIJIOCKOTO BO3YIIHOTO KOHJIEHCATOpa, €ClIn
paccTosiHie MEeXIy ero 0OKJIaKaMH yBeITUYUTh B 9 pas, a 001acTb
MEXy OOKJIaKaMH 3aJIUTh JUCTHIUTHPOBAHHON BOIOH (g = 81).

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

OIIK-3.B.1

27

HazoBute BemecTBa, KOTOPBIE MPU OOBIYHBIX YCIOBUSAX MPAKTUYECKU
HE IIPOBOJSAT IEKTPUUYECKUN TOK.

1) IIpoBomHuku
2) IlomynpoBOAHUKH
3) IlnmarmHa

OIIK-3.3.1




4) JIM3JIEKTPUKHU

28 Kax HanpaBieHb! CHIIOBbIE TUHUY HATIPSKEHHOCTH OIIK-4.3.1
IIEKTPOCTATUYECKOTO T0JIsl, CO3AAHHOIO TOUEYHBIM OTPHULIATEIbHBIM
3apsiiom?
1) 3akpyudnBarOTCs BOKpYT 3apsaa
2) K3apsany
3) 3akpyuuBarOTCs BOKPYT 3apsja I10 YaCOBOW CTPEIIKE
4) 3akpydMBalOTCS BOKPYT 3apsiga IPOTUB YACOBOM CTPEIKHU
29 MoskeT i 4acTHIla UMETh 3apsi/l, BEJIMYMHA KOTOporo B 1.5 pasa OIIK-3.3.1
00JIbIIIE AIIEMEHTAPHOIO 3apsiaa?
1) Moxer
2) Her, He MoxeT
3) Moxer, HO TOJBKO €CJIU 3apsij OTPHUIATEIbHbBIN
4) MoXKeT, HO TOJBKO €CJIM 3aps]l MOJ0KUTEIbHBIN
30 Uemy paBeH MOTEHLIUAI JIEKTPUIECKOTO MOJIsA? OIIK-3.3.1
1) IloreHuumanbHOMN YHEPIHsI €AUHUYHOTO TOJOKUTEIBHOTO 3apsaaa
WJIM OTHOLIEHUIO MOTEHIIMAIILHON 3HEPTUHU K 3apsaLy
2) Pabore cui1 moJsisi mo nepeMenieHuI0 eITHHUIHOT O
NOJIOKUTEIbHOT0 3apPsiAa U3 JAHHOM TOYKH 110JIS1 B
0eCKOHEe4YHOCTh
3) Cune, geiicTByroLIEN Ha 3aps/l, IOMEIICHHBIN B ITaHHYIO TOUKY
1oJIst
4) Kunetndeckoi sHEpruy MPpoOHOTO TOYEUHOTO EIMHUYHOTO 3apsiaa
B TAHHOM TOYKE MOJIA
31 Harmmmmure dopmyny 3akona Oma B nuddepeniuanpHoin Gopme. OIIK-3.3.1
1) R=U/I
2) R=Q/FAt
3) j=c'E
4) R=P/1
32 Haiinure npaBuibHOE Ha3BaHUE U1 BEKTOPHOM CUIIOBOU OIIK-3.3.1
XapaKTEPUCTUKHU AIEKTPOCTATUUYECKOTO MOJIA.
1) Ilorenmuan
2) HanpskeHHOCTH
3) Unpykuus
4) 3apsn
33 Onenute, Kak U3MEHUTCS CHUJIA 3JIEKTPOCTATHIECKOTIO OIIK-3.B.1

B3aUMOJICHCTBUS JBYX TOYCUHBIX 3apsI0B, €CJIU OJIMH U3 HUX

YMEHBIIUTH B 4 pa3a, a pacCTOSIHUE MEX/1y HUIMH YMEHBIIUTH B 2 pa3a.

1) Ymenbmutcs B 8 pa3
2) VYmeHbpmuTCS B 2 paza
3) VYwmenbmutcs B 16 pas
4) He uzmeHurtcs




34

Onenute, Kak 3aBUCUT 3JIEKTPUUECKAs] IPOBOJUMOCTb IPOBOAHUKA OT
IIPWIOKEHHON K HEMY Pa3HOCTH IIOTEHLIUAJIOB.

1) IIpssMo nmponopuroHaIbHO

2) IlponopuuoHaIbHO CTENEHH OT Pa3HOCTH MOTEHIIMAIOB
3) IlponopuuoHanIbHO KBagpary

4) He 3aBucur

OIIK-3.B.1

35

VYkaxure GU3NUYECKYIO BEIMUUHY, KOTOPas UMEET Ty K€ €AUHUILY
U3MEPEHHUS, UTO U HANIPSHKEHUE.

1) HampspkeHHOCTH
2) IlpoBomumocTb
3) DAC

4) ComnpoTHuBJICHUE

OIIK-4.3.1

Cemectp 2

36

Kak Ha3pIBaeTCst BETMYMHA HANIPSHKEHHOCTH TI0JISL, €CITH
HaMarHU4eHHOCTh ()eppoMarHeTuka 00pamaercs B HyJIb U
HANPSHKCHHOCTD TI0JISl HAlPpaBJIeHa POTHBOIIOJIOXKHO TIOJIO,
BBI3BaBIIEMY HaMarHM4MBaHUe?

1) T'ucrepesncom

2) Ko3puutuBHOM cHIOM
3) Tonspuzarueit

4) MarauToABMXKYIIEH CUITON

OIIK-3.3.1

37

Orenute, 1Mo KaKo# TPaeKTOPUU OyIET ABUTATHCS B MATHUTHOM TI0JIE
YacTHUIIa, JIETSIIAs ¢ TOCTOSHHOW CKOPOCTBIO BAOJIb JINHUI MarHUTHOU

UHAYKIHUU?

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

OIIK-3.V.1

38

B kakux equHUIIAX U3MEPSAETCS HANIPSKEHHOCTH JIEKTPHUECKOTO
noJjs?

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

OIIK-4.3.1

39

Y cTaHOBUTE COOTBETCTBUE MEXKAY MAaTEpUaAIOM IIPOBOAHUKA U €r0
JNEKTPOIPOBOAHOCTBIO:

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

b) [TomynpoBoiHUK 2) 107" -10°

B) JuoIeKTpuK 3) 10* - 10°

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

OIIK-4.3.1




40 Onenure, Kak COOTHOCATCS YIUIBI TAJIEHUS 0. U OTPAXEHUs (p CBETA? OIIK-3.3.1
) a>>¢
2) a>o
3) a=¢
4) a<o
41 [Ipoananuzupyiite, ueMy paBeH aOCOJIIOTHBIN MOKA3aTeNb OIIK-3.B.1
IPEJTOMJIEHUS CPEIBl C AUDIEKTPUUECKON IPOHUIIAEMOCTBIO € = 16 1
MarHuTHOW MPOHUIIAEMOCThIO L = 1.
1) 1/32
2) 1/4
3) 4
4) 1/16
42 VYkaxuTe siBJICHUE, KOTOPOEe UMEHYyeTCsl HHTepdepeHiueit BoH? OIIK-3.3.1
1) Orubanue BOIHAMU NMPEMSATCTBUI
2) HanoxeHue ApPyr Ha ApPyra BOJIH, HAYIIMX OT KOTePEeHTHBIX
HCTOYHUKOB
3) OTKJIOHEHHUE BOJH OT NEPBOHAYAIBHOIO HAIIPaBJICHHUS
pacnpoCTpaHeHus IPU NIEPEXO0/IE U3 OHOM Cpeabl B APYTYIO
4) 3aBUCHMOCTH ()a30BOI CKOPOCTHU OT JJIMHBI BOJHBI
43 [Ipoananu3upyiite, KakuM JOJKEH OBITH YTOJI Ta/IeHHUs] CBETOBOTO OIIK-3.B.1
Jy4a, 4TOOBI OTPa’KEHHBIN JIyd COCTABIISLI € Majaroumm yroi 40°.
1) 25°
2) 55°
3) 20°
4) 45°
44 OrneHnTe ONTUYECKYIO JUIMHY TTYTH L U3 OAHOM TOYKH B Apyryro, ecniu | OIIK-3.B.1
paccTosiHuE MEKAY ABYMS TOUKaMH IPO3pPAYHON AUAIIEKTPUUECKON
cpensl S = 4 m. [TokazaTtens npenomienus cpenbl # = 1.5. Ontuyeckas
JUTMHA MyTU L U3 OIHOM TOYKH B APYTyIO COCTABUT. ..
1) 5m
2) 6m
3) Tm
4) 11m
45 Jlyist 00bsICHEHUST KaKOTO SIBIICHUSI MOKET ObITh Hcrob3oBad npuHnun | OITK-4.3.1
I'tolirenca-Openens?
1) KorepentHocTh
2) Judpaxuus
3) Tonspuzarus
4) KopmycKynsipHO-BOJTHOBOW JTyan3M
46 [Ipoananu3upyiiTe, 4eMy paBeH MEPUOJI PEIICTKH, KOT1a OIIK-3.B.1

nudpakironHas pemietka coaepkut 200 MTpUxoB Ha MUJUTUMETP.




1) 100 mxm

2) 500 mxm
3) 200 mxMm
4) 5 MM
47 [Ipoananu3upyiiTe ”HTEHCUBHOCTH CBETA IPU MHTEp(EepeHINN OIIK-4.Y.1
OJIMHAKOBBIX BOJIH C UHTEHCUBHOCTBIO / OT KOT€PEHTHBIX HCTOUYHUKOB
B TOYKE, B KOTOPO# pazHocTh ¢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-3.3.1
MarHUTHOTO 10JIsA?
1) CuiioBble IMHMHM MATHUTHOTIO 110JIS1 BCEIr/ia 3AMKHYThIe
2) MarHuTHbIC CUIIOBBIC TUHIUY HAYMHAIOTCS HA MATHUTHBIX U
3aKaHYMBAIOTCS HA ICKTPUUYECKUX 3apsiiax
3) MarHuTHble CUIIOBBIC THHUHA HAYMHAIOTCS U 3aKaHUYUBAIOTCS HA
MarHUTHBIX 3apsaax
4) MarHuTHbIe CUJIOBBIE IMHUY HAYWHAIOTCS U 3aKaHYUBAIOTCS HA
AIIEKTPUYECKUX 3apsIax
49 Cremnaiite BBIBOJI, KaKOM TeOMeTpruiecKkoi (purypoit MoxKHO onucarthb OIIK-3.B.1
TPACKTOPUIO ABMKCHUS 3aPsHKEHHON YaCTHUIIBI, TBUTAIOIICHCS TTO/T
HEeKOTOPBIM yriioM (0° < o < 90°) K TUHUSIM MarHUTHOW MHYKIIHH.
1) OxpyXHOCTB
2) Ilapabona
3) T'umepOona
4) CnupaJuasb
50 Ouenute creneHp noisipuzanuu P cBera, ecinu cBET mpeACcTaBisIeT OIIK-3.B.1
co00# CMeCh €CTECTBEHHOT'O CBETA C MJIOCKOMOISIPU30BAaHHBIM.
HMHTEeHCUBHOCTD MOJIIPU30BAHHOTO CBETA B JIy4€ paBHA
WHTECHCUBHOCTH €CTECTBEHHOTO CBETA.
1) 25%
2) 35%
3) 50%
4) 75%
51 PaccumnTaiiTe mokaszaTesb MpeIOMIICHUS BEIIECTBA, €CIIU CKOPOCTh OIIK-3.V.1
CBeTa MpU NEepexo/ie Jiydya U3 BO3JlyXa B HEKOTOPOE BELIECTBO
ymesblniachk Ha 20%.
1) 1.2
2) 1.25
3) 0.2
4) 2.2
52 Paccunraiite yron Mexxy ONTHYECKUMU OCSIMU TIOJIIpU3aTopa U OIIK-3.V.1

aHasim3zatopa. [Ipy mpoxokaeHNN CKPELEHHBIX NOJIsSIpU3aTopa u




aHaJIn3aTOpPa UHTCHCUBHOCTH CBCTA YMCHLIINJIACH B 4 pasa.

1) 60°
2) 45°
3) 30°
4) 90°

53

[IpoananusupyiiTe, KaK U3MEHUTCS BEJIMYMHA MArHUTHOW MHAYKIUN
Ha OCH JITTMHHOTO COJICHOUA, €CJIM TOK B HEM YBEJIUYUTH B 4 paza, a
MJIOTHOCTh HAMOTKH BUTKOB YMEHBIIIUTH B 2 paza?

1) YBeauuwurcs B 2 pa3a
2) VYBenuuutcs B 9 pas

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

OIIK-3.B.1

54

YKEDKI/ITC, KaKoe TeJIO ABJIAETCS a0COIIOTHO YCPHBIM TCJIOM.

1) Ilorsomaer Bce majaoiiee Ha Hero N3Jay4eHue
2) Orpaxaer Bce najaroliee Ha HETO U3Jy4eHHe

3) HM3nydaer B peHTT€HOBCKOM JUarna3oHe

4) WznyuaeT B BUAMMOM JHaIa30He

OIIK-4.3.1

55

Y Kakoro u3 Ten oTpakaTebHask CIOCOOHOCTh OJIM3Ka K HYIIO?

1) ITpo3paunoro
2) 3epKajabHOTO
3) MaroBoro

4) YepHuoro

OIIK-4.3.1

56

Onenure, BO CKOJIBKO pa3 yBEJINYMUIIACh YHEPreTUYECKask 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-3.B.1

57

Bri6epure, kakas popmyina Hanboiee TOYHO OMUCHIBAET
CIEKTPAILHYIO TUNIOTHOCTh YHEPTe€TUYECKON CBETUMOCTH a0COIIOTHO
YEepHOTO Tela.

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

4) ®opmyia Panes-JxuHca

OIIK-3.3.1

58

Kakoe nznydenue sBiseTCsi paBHOBECHBIM ?

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

2) TemyioBOE U3JIyUYeHHUE

3) JlazepHoe u3ayueHHEe B BUIMMOM U MH(PPAKpPACHOM quaria3oHax
4) TopMO3HOE PEHTTEHOBCKOE M3JIYUEHUE

OIIK-3.3.1

59

YKaXuTe 3aKOH, KOTOPBIH OMpeIeseT MOJI0KEHIHEe MaKCUMYyMa
M3JTy9aTeIbHON CITOCOOHOCTH aOCOTIOTHO YEPHOTO TIPH 3aJaHHOM

OIIK-3.3.1




a0COMIOTHOU TeMIepaType.

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

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*\

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

OIIK-4.3.1

61

[IpoananusupyiiTe, KaKk U3MEHSIETCS CHJIa TOKA HACBIIECHUS IPU
doToaddekte B ciiydae yMEHBIIICHHUS] CBETOBOTO MOTOKA 13 1al0IIETO
CBETA MOCTOSIHHOM JITTUHBI BOJHBI.

1) YMenbmaercst

2) CHayvasia yMEHBIIIAETCs, 3aTeM YBEITUINBACTCS

3) CHavana yBeIMYUBAETCSI, 3aTEM YMEHBILIAETCS

4) CHayaya oCTaeTcsi MOCTOSIHHOM, a 3aTeM YMEHbIIIAeTCS

OIIK-3.B.1

62

IIpoananusupyiire, 4T0 NPOU3ONAECT C KHHETUYECKON SHEPrue
(OTOZEKTPOHOB, €CIIH, HE MEHSISl YAaCTOTHI MaJalOIIEro CBETa,
YBEJIMYUTH €70 MHTEHCUBHOCTH B 2 pasa.

1) Ymensimures B 2 pasa
2) YBenmuuutcs B 4 pasza
3) He usmenurcsi

4) YBenmuuutcs B 2 pasza

OIIK-3.B.1

63

OneHnTe BEeIUYMHY KpacHOU rpaHuIlsl potorddexra (B reprax) mmis
KaToJ1a, N3TOTOBJIEHHOTO U3 BOJb(ppama TonmuHoi 2 mMm. Katon
MOKPHIT clloeM okcuzaa 6apusi. PaboTa BeIX0/1a SJIEKTPOHOB C
TMOBEPXHOCTH KaToja paBHa 2 3B. ITocrostanas ITnanka — h = 6.6%10*
Jlx*c. 3apsix anekrpora — 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-3.B.1

64

Kaxum 00pa3oM 3aBUCHT paboTa BBIXOJa FIEKTPOHA C TOBEPXHOCTH
KaTo/a U3 KaJIMUs OT YacTOTHI MTAJar0IIero cBera’?

1) IIpssMo mponopHHOHAIBHO YaCTOTE

2) IlponopuuoHaIbHO YCKOPSIOLEMY HAIIPSHKEHUIO
3) IlponopuuoHanbHO KBaapaTy 4acTOTHI

4) He 3aBHCHT OT 4aCTOTBI

OIIK-3.3.1

65

[Tpoananuszupyiite, Oyner nu HabmomaTbest porodrddext, ecnu
IUTACTHHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JUTMHOM BOJIHBI 600 HM?
PaboTa BeIxoza s7eKkTpoHa U3 JaHTaHa paBHa 3.3 3B.

1) ®otorddexT Bo3MOKEH, €CH KaTO HArPeTh 0 TeMIeparypsl 347

OIIK-3.B.1




K

2) He Oyner

3) ®oto3(h(dHeKT BO3MOKEH, €CITH TOTOTHUTEIHHO MPUIOKHUTH K
TUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTECHIIMATIOB BETMYUHON HE
Mmenee 1 B

4) ®oro3ddeKT BO3MOKEH C BEPOATHOCTHIO p = 0.5

66

Cremnaiite BBIBOJI O BETUYMHE MUHUMAIBHOTO OOPaTHOTO HAMpsKEHUS,
IpY KOTOPOM IOJIHOCTBIO TpeKpamaercs (OTOTOK. Y CIIOBHUE: SHEPTUS
dboToHOB paBHa 6.5 3B, a porokaroa U3roToBIEH U3 TUTHUSA, paboTa
BBIX0J1a KOTOPOTO cocTaBisieT 2.5 3B.

1)4B
2)9B

3)6.5B
4)25B

OIIK-3.B.1

67

OueHure, BO CKOJIBKO pa3 AaBJICHHUE CBETA, Ma/1al0IIETO
NEPIEHIUKYISIPHO WCAbHO 3€pPKaTbHON MOBEPXHOCTH, OOJIbIIE
JABJICHUS CBETA, MAJAIOIIET0 MEePIECHIUKYISPHO UI€aTbHO YEPHOM
MOBEPXHOCTH.

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

OIIK-3.B.1

68

Ornenure, OT KaKUX BEJIMYMH 3aBUCUT CUJIa CBETOBOTO JIABJICHUS C
KBAHTOBOW TOYKH 3PCHHUS:

A) Yucna (OoTOHOB B CBETOBOM ITyUKE;

b) Duepruu dortona;

B) Koaddurmenra orpaskeHHs MOBEPXHOCTH.

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

OIlK-4.Y.1

69

[Ipoananu3upyiiTe, B KAKMX 00JaCTAX CIEKTPa 3JIEKTPOMAarHUTHBIX
BOJIH BO3MOXXHO HaOmoaeHue agpdexra Komnrona.

1) Bugumelii 1uana3oH

2) Pagnoamanazon

3) TepareproBslii AMana3oH

4) PeHTreHOBCKUIl 1HANA30H ¥ TaMMa-U3J1y4YeHHne

OIIK-3.V.1

70

Kakum 06pazom umnyssc (OTOHA CBSI3aH C JITMHOW BOJTHBI?

1) Wmiynbc mpsMo POTOPIMOHANICH ITTHHE BOJTHBI

2) Hmnynbc npsiMo MpOMOPLHOHATEeH KBaApaTy AJIMHBI BOJTHBI

3) Hmnysbc 00paTHO NMPONOPUMOHAJIEH JJIHHE BOJIHbI

4) HWmnynsc npsMo NpONOPIUOHATIEH KOPHIO KBaIPAaTHOMY OT JJTMHBI
BOJIHBI

OIIK-4.3.1

71

B kaxoii 065acTu criekTpa 3JIeKTPOMAarHUTHOTO U3TyYEHUS! UMITYJIbC
¢oToHAa UMEeeT MUHUMAIbHOE 3HaUCHHE?

OIIK-3.3.1




1) UudpakpacHoe uzinydeHue
2) TeparepiioBoe U3TydeHHE
3) PenTreHoBcKko€e U31y4eHHUE
4) Paguonsiyyenue

72

[Ipoananusupyiite, Kakoe U3 NPUBEICHHBIX BbICKA3bIBAHUN
IIPOTUBOPEYUT KBAHTOBOW TEOPHUH CBETA:

1) UHTeHCMBHOCTb CBETA He 3ABUCHUT OT IJIOTHOCTH MOTOKA
(poToHOB U MX IHeprUU

2) CBeT MOXKET U3y4aThCsl U PaCIPOCTPAHATHCS TOJIBKO OT/IEIBHBIMU
MnopuusiMu — KBaHTaMH

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

OIIK-3.B.1

73

VYKaxuTe, B UeM 3aKJI0YaeTCs CMBICII IIEpBOro nocryJiara bopa.

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

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

3) B aTome 37eKTpOHBI IBUKYTCS MO0 OpOUTaM, OJIM3KUM K KPYTOBBIM

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

OIIK-3.3.1

74

Bribepure, kakoe U3 IPUBEACHHBIX HMKE BHICKA3bIBAHUIN MPABUIIBHO
OIHCBIBAET CIIOCOOHOCTh ATOMOB K M3JIy4€HHIO U MOIIOIIEHUIO
DHEPrUH: «ATOMBI MOTYT ...».

1) lTornomars 1 U3,1y4aTh JUIIL HEKOTOPBIH THCKPETHLIN Ha00p
3HAYeHUH IJHEPIruu

2) M3ny4ath ¥ MOTJIOMIATH JIFOOYIO MOPIHIO SHEPTHH

3) Uzny4ats 1100 TUCKPETHBIN HAOOp 3HAYCHHUI YHEPTHH, JINOO
T00YIO TTOPIIMIO SHEPTUU

4) V3nyyats 1100yI0 TOPIHIO SPHEPTHH, a TIOTJIOMATh JIUIITh
HEKOTOPBIN

OIIK-3.3.1

75

yKa)KI/ITe, K KaKOMY JUAaIlla30HY U3JTYUYCHUS OTHOCATCA NCPCXOAbI U3
cepuu banpmepa B arome Bogopona?

1) TemyoBoe uznydeHue

2) PeHTreHoBCKOE M3IIy4eHHE
3) T'amma-usnydeHue

4) Buaumblii cBeT

OIIK-4.3.1

76

[Ipoananu3upyiite, Kak U3MEHWIACH YHEPTHS aTOMa BOJOPO/Ia MPHU
M3Ty4eHUH UM (QOTOHA C JUIMHOI BOIHEL A = 4.86%107 M?

1) VYBenumuwmiach Ha 4.86 5B
2) YMmeHblnmJjach Ha 2.55 3B
3) VYwmenbmmunace Ha 4.86 5B
4) VYpemuuunack Ha 9.72 5B

OIIK-3.V.1




77 OrneHuTe pa3HOCTh SHEPTUH OCHOBHOTO U BO30ykaeHHoro coctosiuus | OINK-3.B.1
(B 5B). JlaHO: 21IEKTPOH B aTOME TEpeIen U3 Bo30YKIEHHOTO
COCTOSIHMSI B OCHOBHOE, U TP IAaHHOM I1€PEX0/1€ TPOU30IILIO
u3Iy4eHue GOToHa C JUIMHOU BOJIHBI 650 HM.
1) 0,45B
2) 1,93B
3) 1,25B
4) 2,25B
78 YKaxure, B 4€M 3aKIII0YAETCs TUIoTe3a Ae bpons. OIIK-4.3.1
1) JIro0ble MUKPOYaCTHIBI HAPSAY ¢ KOPINYCKYJISPHBIMHA
00J1a1210T BOJTHOBBIMHU CBOHCTBAMH
2) AToM HE MOXKET CoJiepKaTh OosIee ABYX IIIEKTPOHOB, HAXOSIIUXCS
B OJINHAKOBBIX CTAI[MOHAPHBIX COCTOSIHUAX, OIMpeeIsieMbIX Ha00pOM
YEeThIPEX KBAHTOBBIX YHCEI
3) OmHOBpPEMEHHO HEBO3MOYKHO C BBICOKOW TOYHOCTHIO 3a7aTh
KOOPAMHATHI M UMITYJIbC MUKPOYACTHUIIBI
4) DHeprusi HICTIyCKAeTCs ¥ TIOTJIONIAETCS HE HETIPEPHIBHO, a
OTJICTbHBIMU KBAHTAMU
79 Bribepute yrBepkeHue, Hanboiee MpaBUIIbHO COOTBETCTBYIOIICE OIIK-3.3.1
rurnorese ae bpons:
1) MukpouyacTuiibl MOTYT NPOSIBJASTH BOJTHOBbIE CBOIiCTBA
2) DneKTpOMarHUTHBIE BOJHBI HMEIOT CBOMCTBA YACTHIL
3) V kaxxnoi 4acTULIBI CYIIECTBYET aHTUYACTHIIA
4) Snapo aToma COCTOMT U3 KBapKOB
80 PaccuunTaiite mymHY BOHBI /e Bpoiiist 17151 2JIEeKTpOHA, ABHUKYIIETOCS OIIK-3.V.1
O CKOPOCTBIO 3.6 kM/c. Macca anextpona m. = 9,1*107'kr, 3apsia
anextpoHa q.=—1,6%¥107"° K.
1) 1.6 Mkm
2) 2.6 ™M
3) 201 um
4) 3.6 MKM
81 YKaXuTe KOJIMYECTBO 3HAYECHUN, KOTOPBIE MOKET IPUHUMATD OIIK-3.3.1
MarHUTHOE KBaHTOBOE YHCIIO M MPU JAaHHOM 3HAYEHUH OpOUTAIBHOTO
KBaHTOBOTO uncna [?
1H2+1
2)3/+1
3)[-1;
4)1
82 VYKkaxure, 4TO ONpeAeIIsIeT IJIaBHOE KBAHTOBOE YKCIIO N7 OIIK-3.3.1

1) DHepreTuyecKue ypoBHH 3JIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITYJIbCa 3JIEKTPOHA B aTOME

3) [Ipoekinto opOUTAIIEHOTO MOMEHTA UMITYJIhCA DJICKTPOHA Ha
3a/laHHOE HAIIPABJICHUE

4) BennunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B 3aITAHHOM




HaIllpaBJICHUU

83

YKa)KI/ITe, qTO OIpCACIACT MAarHuTHOC KBAHTOBOC YHUCJIO m?

1) OpbuTanbHbI MEXaHUYECKU MOMEHT JJIEKTPOHA B aTOME
2) DHEPruIo CTaIlMOHAPHOTO COCTOSHUS 3JIEKTPOHA B aTOME
3) BeinunHy MOMEHTa MMITYJIbCA 3JIEKTPOHA B 32JaHHOM
HaIlpaBJICHUHU

4) DHepreTUyeCcKrue ypOBHH JIEKTPOHA B aTOME

OIIK-4.3.1

84

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

1) DitHireitna u e Xaaca
2) Hltapka

3) OrTuHIrCrayzeHna

4) AaponoBa-boma

OIIK-3.3.1

85

Kaxk Ha3pIBaroT JIMHUHU B CIICKTPC KOM6I/IHaI_II/IOHHOFO paccedaHusd C
qaCToTaMH, MCHBIIIMMH 4aCTOTHI ITaJar0Iero ceera?

1) OpanXeBbIMU CITyTHUKAMHU

2) AHTUCTOKCOBBIMH CITyTHUKaMU

3) CTOKCOBBIMHM CIYTHUKAMH

4) AHTarOHUCTUYECKMMH CITYTHUKAMU

OIIK-3.3.1

86

[MosicuuTe pusruecKuii cMbICT BOIHOBON (DYHKIIUU.

1) BonHoBast pyHKIIUS MPOMOPIIMOHATBHA SHEPTUU YACTHULIBI

2) IlpousBeneHue BOJTHOBOH GyHKIIMH HA KOMILJIEKCHO-
CONPSIZKEHHOE BbIpaKeHUe PABHO NJIOTHOCTH BePOSTHOCTH
00HapY:KeHHUs YaCTHIbI.

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

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

OIIK-4.3.1

87

Br16epute BepHYI0 GOPMYITHPOBKY COOTHOIIICHUS
HeonpeneneHHocTe [ eizendepra:

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

OIIK-4.3.1

88

VYkaxxuTe, Kakue 4acTUIbI ABISAIOTCS (pepMUOHAMU:

1) Dnexkrpuyecku 3apsHKCHHBIC YACTHITBI.

2) DneKTpUYeCKH HEUTpabHbIC YaCTHUIIBI.

3) Bce yacTuupbl ¢ MOyl EJIbIM CIMHOM.

4) DaeKTpU4YecKU 3apsKEHHbIE YACTHUIIBI C IEJIBIM CTIUHOM.

OIIK-3.3.1

89

Kak Ha3pIBaeTcs TBEpIOE TENO, y KOTOPOTO BaJICHTHAs 30HA
MOJIHOCTHIO 3aM0JIHEHA, 30Ha MPOBOJIUMOCTH — MOJIHOCTHIO CBOOOIHA,
a IMPUHA 3alPEIICHHON 30HbI BEJIMKA MO0 CPABHEHHUIO C YHEPrUEH
TEIJIOBOTO JABMKEHUS?

OIIK-3.3.1




1) IIpoBoaHuk

2) JIudJIeKTpUK

3) IlonynpoBoaHHK

4) IlpumMecHBbII NOITYIPOBOAHUK

90

Kakyro pazmepHocTh umeet nocrosHHas [1nanka B cucreme CHU?

1) dxsc
2) Hx/c
3) Jbx/m
4) Jx/>B

OIIK-4.3.1

91

OueHuTe, KaKOM CMBICI UMEET COOTHOIIICHUE HEONPEAEIEHHOCTEN
['eit3enOepra yist JHEPTUU YaCTHUIIBI 1 BPEMEHHU MPEOBIBAHUS €€ B
COCTOSTHUM C TaHHOM dHEpruei’?

1) DHeprus mpsMo MPONOPIUOHATIFHA BPEMEHU

2) Dueprust 00paTHO NPONOPLUOHATIHHA BPEMEHU

3) Dueprus u BpeMs MOTYT OBITh U3MEPEHbI OTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOM TOYHOCTBIO

4) Yewm 6oJb1Ie HeoNpeaeJJeHHOCTh JHEPIruH, TeM MeHbIIe
HeolpeaeJIeHHOCTh BpeMeHH!

OIIK-3.B.1

92

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

1) Bo30yxneHHOE cCOCTOSIHUE
2) MeracTaOMIbHOE COCTOSTHUE
3) OcHOBHOE COCTOSIHHME

4) BayieHTHOE COCTOSIHHE

OIIK-3.3.1

93

B uem 3axmmrouaeTcst TyHHENIbHBINA A PeKrT?

1) B BoaHOBOM XapakTepe JBUKEHUS MHUKPOYACTHUIIBI B
HEepUOINYECKOM NTOTEHIHAIIe

2) B kopnyckyasipHOM MOBEIEHUH 3JIEKTPOMArHUTHOTO U3Ty4EHUS
IpU IPOXOKIEHUU €T0 Yepe3 y3KOe OTBEPCTHUE

3) B Haxo0XI€HUM YaCTHIIBI CPa3y B HECKOJIBKUX TOYKAX
IIPOCTPAHCTBA OJTHOBPEMEHHO

4) B npoxokaeHuM MHUKPOYACTHIIBI Yepe3 NOTeHIHAIbHBIH
O0apbep, KOr/ia JHEPTrHUs YacTHIBI MeHbIIIe BBICOTHI 3TOT0
O0apbepa

OIIK-4.3.1

94

Kaxue noaBuxHble 4acTUIBI UM KBa3UYACTULIBI SIBIISIFOTCS
HOCHUTEJISIMU 3apsiia B IOJYIIPOBOJHUKAX ?

1) OnexTpoHsl

2) Ilpotonsr

3) DJIeKTPOHBI U ABIPKHU
4) Honbl

OIIK-3.3.1

Bonpocs! 115 IpOBEpKH OCTATOYHBIX 3HAHUN

95

Hpouumaﬁme mekcm, 6bz6epume npaeuﬂbnbzﬁ omeem u 3anuuiume

OIIK-3




apzcymernniol, 060CH06bl6'a}01/b;u€ 6bl50p omeema.
YKa)KI/ITe, 4YTO M3 NCPCUYHUCIICHHOIO HC ABJIACTCA CTPOTMM YCIIOBUCM
JJIs1 KOTEPEHTHOCTHU CBECTOBBIX BOJIH.

1) OnMHAKOBOCTH aMILIUTY/T
2) IMocTosiHCTBO pa3HOCTH (a3
3) PaBencTBO AJIMH BOJTH

4) PaBeHCTBO 4acTOT

Oteer: 1) OMMHAKOBOCTH AMILIUTY/, OCKOJIBKY sl YCTOMYHMBOM
HHTep(EePEeHUMOHHOH KAaPTHHbI He00XO0AUMbI PABEHCTBO JIHH
BOJIH (2, CJ1eI0BATEIbHO, H YaCTOT) U MOCTOSTHCTBO Pa3HOCTH (a3.

Hpoqumaﬂme mekcm, 6bz6epume npaesuiibHole eapuarnivl omeema u
sanuwiume apcymeHmal, 0606’H08b1661}0u/[u€ 8bl60p omeema.

YKa)KI/ITe, KaKHue€ U3 NMEPCUYUCIICHHBIX HUXKEC Ha60pOB TPEX KBAHTOBBIX
YUCCII B aTOMC ABJIAIOTCA JOITYCTUMBIMH.

96 Dn=1,1=0,m=0
2)n=0,/=0,m=0
3)n=2,1=0,m=0
Hhn=2,1=1,m=-1
OtBet: 1, 3 1 4, NOCKOJIbKY IVIABHOE KBAHTOBOE YHMCJIO 7 HE MOXKET
HMeTh HYJeBOe 3HAYeHHe.
Ilpouumavime mexcm u ycmanosume coomeemcmeue. K kasxxcoot
no3uyuu, OAHHOU 8 1e6oM CMoLOye, nodbepume NOUYUIO U3 NPABO2O
cmonbya:
YCTaHOBHTE COOTBETCTBHE MEXKAY XapakTEepoM JBIDKEHUS U
JICUCTBYIOIIEH HA TEJIO CHIIOM.
97
JBmkeHue Cuna
1) PaBHOMEpPHOE NPSAMOJIMHENHHOE A) LlenTpocTpemMuTenpHas
2) PaBHoyckopennoe npsimonuuaeitHoe | b) [locrosiHHas
3) PaBHOMEpHOE BpanieHue B) PaBHas Hyito
OtsBet: 1-B, 2-b, 3-A
Ilpouumatime mexkcm u  ycmaHogume  NOC1E008AMENbHOCHIb.
3anuwume coomeemcmeyOuyio NnoOcie008amenlbHOCMy OVKE cllesd
Hanpaeo:
Pacrnionokure nepeyrcieHHbIe HUKE TeJla B MOPSIIKE BO3PACTAHUSA UX
MOMEHTa HWHEpIUU. Macchl M XapaKTepHbIE pa3Mepbl Tel CUYUTATh
OJINHAKOBBIMHU.
98 A
A) lap
b) Tonkoe koab110
B) Hunuuap
OtBer: ABB
Ilpouumaiime mexcm u 3anuwiume pazeepHymvili. 0OOCHOBAHHbBII
omeem:
99

OOBbscHUTE, KaK U3MEHHUTCS CHJIa TOKa 4epe3 MPOBOAHHUK, €CIU TPHU
HEM3MEHHOM Pa3HOCTH NOTEHLUAJIOB HA €ro KOHIAX U IOCTOSHHOM




TOJIIIUHE IMTPOBOAHUKA YBCIIUYUTHL €ro JJINHY.

Otser: Ilpn yBeJuYeHMH JIMHBI NMPOBOJHHMKA BO3PACTAET €ro0
CONPOTHUBJIEHHE, 2 ¢ POCTOM CONPOTHBJICHHUSI, B COOTBETCTBHM C
3akoHOM OMa, yMeHbIIAETCSl CHJIA TOKA.

Ilpouumaiime mekcm, 6vibepume NPABUNLHBIL OMEem U 3anuuiume
apeymenmsl, 000CHOBbIBAIOWUE 8bIOOP OMEEMA.:

Onpez[em/ITe, Y KaKOr'o U3 MEPCUUCICHHBIX HUKC TCJI MOMCHT MHCPLIUA
OTHOCUTEJIBHO OCH Bpall€HHUs, MPOXOISIICH 4Yepe3 reoMEeTpUYECKU
LEHTp Tela, UMEET HauOONbIIYI0 BENWYMHY. Macchl U pa3Mepsl Tel
OJINHAKOBBI.

100 | 1) duck
2) O0pyu
3) lap
4) Coepa
OtBer: 2) O0py4, MOCKOJIbKY BCSl €r0 Macca COCpel0TOYeHAa Ha
MAaKCHMAaJIbHOM PAacCTOSIHMH OT OCH BpallleHHsl, PABHOM pajauycy
o0pyua.
IIpouumatime mexcm, evibepume NpPaAGUIbHLIE BAPUAHMbBL OMEEMA U
3anuwiume apaymenmol, 060CHO8bIBAIOWUE 8bIOOP OMEema.
[Tpoananusupyiite, kakue pU3NYECKUE BEIUYUHBI U3 MEPEUNCICHHBIX
HU)KE COXPAHSIOTCS TMPHU aOCONIOTHO YIPYTrOM CTOJNKHOBEHHH JIBYX
Te.
1) Ummynbse
101 | 2) Ckopoctb
3) Cuna
4) DOHeprus
5) MoMeHT uHepIuu
OtBeTt: 1 1 4, TaK KaK 3aKOH COXPAHEHHUS] MMITYJIbCA BHINOJIHAETCSA
npu J6oM yaape, a NpW yOpyroMm, Koraa HeT aedopManuu,
CIpaBe/UIUB ellle U 3aKOH COXPAHEHHUs] MeXaHHYeCKOIl JHepruM.
Ipouumaiime mexcm u ycmaunoeume coomeemcmsue. K kascoou
no3uyuu, OAHHOU 8 1e6oM CMobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
ConocTaBbTe TUIIBI BELIECTB U OCOOEHHOCTH UX 30HHOM CTPYKTYPBHI.
BeniectBo 30HHas CTPYKTYypa
1) Metann A) 3anpemeHHass 30Ha y3Kas, NPU HU3KOM
TEMIIEpAaType BaJIeHTHas 30Ha IOJHOCTBHIO
102 3aHATA, 30HAa IMPOBOAUMOCTH IOJHOCTBIO

c¢B0oOOIHA.

2) llonynpoBoanuk | b)  3ampemenHas  30Ha  OTCYTCTBYET,
BaJICHTHAasT 30Ha W 30Ha TPOBOJAUMOCTH
MEPEKPHIBAIOTCSI.

3) AudnexTpux B) 3ampemniennas 30Ha MUApOKas, BAJICHTHAS
30Ha TMOJIHOCTHIO 3aHATA, 30HA TPOBOAUMOCTH
[IOJIHOCTBIO CBOOOIHA.

OIIK-4




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

Ilpouumatime mexkcm u  ycmaHogume  NOCIE008AMENbHOCHIb.
3anuwume coomeemcmayOWY NOCIC008AMENbHOCMb OVKE Clesd
Hanpaso.

Pacnionoxkure mepedrcieHHbIe BUABI 3JIEKTPOMAarHUTHOTO HM3Ty4eHUS
B MIOPSIIKE BO3PACTaHUs JUTMHBI BOJIHBI.

103 A) OpaHXeBBblii CBET
b) ®uoneroserii ceT
B) Undpakpacnoe nzinydenue
I') YasTpaduoneroBbie Tydu
Otser: 'BAB
Ilpouumaiime mexcm u 3anuwume pazeepHymvli 0OO0CHOBAHHYIU
omeem.:
OOwbscHuTe, Kakue  (aKTOpsl  OrPAaHMYUBAIOT  BO3MOXKHOCTh
HaOmoeHus BHemHero Gororddexra.
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OtBer: BoHemHuii ¢oroddpdexr Haldd0OIaeTCH A0 KpPaCHOU
rPaHUIbl — MUHUMAJIBHON 4acTOTHI NAIAK0NIEr0 U3JIyYeHHus, NPHU
KOTOPOH OHO CHOCOOHO BBIPBATh JJEKTPOH € IOBEPXHOCTH
00.1y4aeMOro BeuiecTna.

Ipumeuanue. CucreMa OIICHUBAHHSI TECTOBBIX 3aJaHUN Pa3IMYHOTO TUIIA:

1) 3agaHue KOMOMHMPOBAHHOI'O THNA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBeTa W3
YyeThIpex NpPeAI0KeHHBIX U 000CHOBAHHEM BBIOOpA CUMTACTCS BEPHBIM, €CIU IMPABHUIHHO
yKazaHa nu@pa U IpHUBEIEHbl KOHKPETHBIE apTyMEHTHI, MCIOJb3yeMble IpPU BHIOOpE OTBETA.
[TonHOE coBmajieHWe C BEpPHBIM OTBETOM OIICHHMBaeTCs | 0Oayiom, HEBEPHBIH OTBET WU €r0
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BHLIOOPOM HECKOJbKHMX BADHAHTOB OTBeTa
U3 TpeVIOKeHHbIX M Pa3BepHYTHIM 000CHOBaHHMEM BbIOOpPAa CUMTAETCS BEpPHBIM, €CIIU
MPAaBUIILHO yKa3aHbI U(PBI U TPUBEACHBI KOHKPETHBIE apTyMEHTBI, UCTIOJIb3yEeMbIE MPU BHIOOpE
orBeToB. [lonHoe coBnazeHHe C BEpPHBIM OTBETOM OlLIEHHMBaeTcs 1 Oamiom, eciu JOMyHIeHbI
OIIMOKY WJIA OTBET OTCYTCTBYET — () 6asuios.

3) 3agaHue 3aKpPHITOr0 THNA HA YCTAHOBJIEHHME COOTBETCTBHMS CUMTACTCS BEPHBIM,
€CJIM YCTAaHOBJIIEHBI BCE COOTBETCTBHUS (TIO3MIIMHM M3 OJHOTO CTOJIOIA BEPHO COMOCTABICHBI C
MO3UIUSAMH APYroro ctoibua). [lomHoe coBnageHne ¢ BEpHBIM OTBETOM OIleHHBaeTcs 1 Gamiom,
HEBEPHBIN OTBET WK ero OTcyTcTBHE — () OaIIoB

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

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

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

Ta6mmma 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

| Nem/m | IlepeyeHb KOHTPOJIBHBIX PAOOT




\ He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOMUX H3Tambl (HOpMUPOBAHHUS KOMIIETCHLMH, COJepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpylONIMX MOPANIOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

11. MGTOI[I/I‘-IGCKI/IC YKa3aHusd OJId 06yqafom1/1xc;1 110 OCBOCHHIO JUCHUITIINHBI

11.1. Meronuueckue yka3zaHUs Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHe ydeOHoro martepuana. Ha3zHaueHue COBpEMEHHOW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIIUIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydyHOW MBICTH. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOIOJOTHIECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAIIMOHHYIO (QYHKIUH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpPOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKAa3bIBACT B3aMMOCBSI3b C IPYTUMU AUCITUTUTHHAMMU.

[lnaaupyemMble pe3yNIbTaThl IPU OCBOCHUH 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaia:

— TIOJIydYECHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWH, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)K0M KOHKPETHON TEME;

— TIOTy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaTEIIEM;

— pa3BuTHE TNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO TSI CAMOCTOSITEIHHOW pabOTHI;

— TOJIy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKM U TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

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

—  TIOJIy4EHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl CIIAloB U
UCIIOJIb30BAaHWEM pa3laTOYHOTO MaTepuajia TIpPU TMPOBEACHUU KOPOTKUX TUCKyccUid 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpyKTypa Opea0oCTaBICHHS JCKIIMOHHOI0 MaTepHaia.

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

11.2. Meronuveckue ykasaHus JUIs OOYUYaIOIIMXCS IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor.

B xozxe BbImonHEHHS J1a0OpaTOPHBIX paboT OOy4yaromMHCsA [OJDKeH YIrIyOuTh u
3aKpenuTh 3HAHMA, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOH
HKCIIEPUMEHTAa B COOTBETCTBUM C KBAJIM(UKAMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
Beinosnnenne 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

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

— TIpHOOpeTeHHE HAaBBIKOB HCCIEAOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUINHBL;



— 3aKpeIUIeHHe, pa3BUTHE U JETAIM3aLUs TEOPETHUECKUX 3HAHUM, MOJYyYCHHBIX Ha
JEKIMX;

— TOJIyueHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00OpaTOpPHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ja00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablidi CTYACHT B COOTBETCTBUU C pabodeid MporpaMMoi o
mucruminie Dusuka JOMKEH BBITIOTHUTH OMpeeNieHHOe 4YHciio j1abopaTopHbiX pabor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHHUPYETCS HE MEHee JBYX 3aHSATHI: OJHO Ha BBINOJIHEHHE
U3MEpPEHU, ¥ OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HEe BO BpeMs 3aHSATHH, a JOMa WU B
Ooubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIabOpaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLIUATHHOM KypHAJIe; TaM HY)KHO 00s3aTeNTbHO PACIHCAThCS.

B naGopaTtopuio CTyIEHTHl OJDKEH NPUXOIUTh MOATOTOBJICHHBIMHU K Ha3HAuYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYUTaTh OMHCAHHE PAOOTHI M TEOPETHUECKHE CBEIACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHIOBAaHHOW JHTEpaType U
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE Bce TOCOOMS, BRITyCKaeMbIe KadeIpoid.

BoimonusaTe paboTy CTYIEHTY pa3pelaeTcs, JUIlb MMOCie JOMYyCKa, MOJy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSTUTHCS, YTO CTYACHT MOHIMMAET:

- Kakwue sBIICHUS OH OyJeT HaOMI0AaTh U UCCIIEJIOBATD;

- Kakas [eJb TIepe]] HUM MTOCTaBIICHA;
- KakMMH MpUOOpaMHU U KaK BeIyTCsl U3MEPEHUS;
- Kak cJeayeT MPOBOJUTH IKCIIEPUMEHT.

[TonydeHHbIH 1oMyck K paboTe oTMeYaeTcs MpernoaBaTesieM B xKypHaie.

B mpomecce BbImonHeHUsT J1abOpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHUTH
MPOTOKOJ U3MEPEHHH. Y KaKIOTO CTYACHTA IPOTOKOJI U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYJE€HTaMU BMeCTe He aomyckaercs. IIporokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJe TOKHO OBITh OTPa)KEHO: TOUYHOE TMOJHOE Ha3BaHWE U HOMEP
naboparopHoil pabOTBI B COOTBETCTBUUM C METOAMYECKUM MOcoOueM; (GaMIivs, WHHIIHAIBI
CTyJIEHTa M HOMEp TpYIIbl; pamMWiIng U WHUIMUAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHE NpubOOpa, paboumii auManasoH, IeHa
JIEJICHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; PE3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmucu 10KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KAaNWJUIIPHON WJIA TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIalloM He JOIMYCKAaeTCs, KapaHIalloM MOXKHO
JUILIb YEePTUTH TAOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIAy U MEPENHUChIBaHNE UX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTa BPEMEHU U BO3MOXKHOCTHb
JOMYCTUTh OMIMOKY NMpHU nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTb JIydYllle MpPOSBUTH
npu opopMIIeHUHU OTYETA.

[To oxoHUYaHUU U3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENoJaBaTelNIo.
be3 3Toil moanucu MpOTOKOJI CYUTAETCS HEACUCTBUTENBbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAEeT 3a BCE IMPOBEJICHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YTO paboTa JEWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJIy4€Hbl IMEHHO TE€M CTYAEHTOM, KOTOPBIN COCTABUI MPOTOKOJI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B MPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oTdyera MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TOJTYYCHHBIM pe3yibTaraM. 3a
MPUHSTHIN OTYET MPENoAaBaTelb BICTABISET CTYIEHTY OILIEHKY M TOCJIE 3TOr0 COOOIIaeT HOMEp
Y Ha3BaHUE CIIEYIoMIeH J1abopaTOpHOU PabOTHLI.



Crpykrypa u hopma oTyera 0 1abopaTopHOil paboTe

OT4eT AOKEH CONIEPKaTh CIEIYIOIINE Pa3aeIbl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPaTOpHOM palOTHI, OTTyHa €€ CledyeT
MEePEenrcaTh.

2. Ormucanue 1a00paTOPHOM YCTaHOBKH.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHuduThCs GyHKIIMOHAIBLHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKU. He HYXHO NpUBOAWUTH BHELIHETO BHJIA MPHUOOPOB.
Jlanee He0OX0IMMO OMHUCATh HKCIIEPUMEHT U MEPEUUCTUTh U3MEPUTENbHBIE TPUOOPHI B TAOIHIIE
TEXHUUYECKUX XapPAKTEPUCTUK, IEPEHECEHHON U3 MPOTOKOJIA U3MEPEHUI.

3. PaGouwne popmybl.

PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, IO KOTOPHIM HEMOCPEICTBEHHO
MIPOU3BOJISATCS BBIYUCICHUS UccienyeMblX BeauduH. CreBa B (hopMyse JOKHO CTOSITh TO, YTO
CIIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSUIOCh B paboTe WM M3BECTHO. Bee mpuBenecHHBIC
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BreiBoa opmyn ¥ mpomMekyTOYHBIC BBIPAXKEHHUSI B TOM pasJielie MPUBOAUTh HE HYKHO.
@opmynbl Ui BBIYHUCICHUS TOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
PE3yNBTaTOB U3MEPEHUI B TOM pa3zielie TOKE HE MPUBOIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUM.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIC M BBIYMCIICHHBIC
pe3ynbratel. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUAE HArMAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIIATH JIMIITHHUE ACCATUYIHBIC paszpsabl (moapodHee 00 3ToM
noiaeT peusr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWid, BCE OHM JOJKHBI OBITh
MPUBE/ICHBI B 3TOM pasJiee.

5. Ilpumepsl BBIYUCICHUH.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUHN TT0
KakI0M paboueit popmyne. He HyXHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JOCTAaTOYHO
OJIHOTO TIpUMepa MO KaXIou dopMmyine. DTOT paszen HyXKeH IS TOTO, YTOObI MPernoaaBaTerto
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pazmene ordyera AOMKHBI OBITH MPENCTaBICHBI (QOPMYJbl, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4YailHble MOTPEIIHOCTH U
MPEICTaBICHBI PUMEPHI BEIYUCIICHUN TT0 KaXKI0W U3 HUX.

DTOT pas3fen OT4eTa CaMblil CIIOKHBIN 7151 CTyIeHTOB. [1o HeMy GoJibIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopus morpemHocTed 0oObIYHO OBIBae€T HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKoOM. B HacTosmeM mnocoOuun
aBTOPBI TIOCTAPAIIUCH OCTABUTH JIUIIH CAMOE BA)KHOE IO ATOW TeMe M H3JIOKHTHh MaTepuai Io
BO3MO>XHOCTH MPOCTO.

7. TI'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oomibiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B 1M00OM cilydae OHU JOJDKHBI OBITh TOAMHMCAHBI U
IIPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o00s3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kaxaoit ocu JOMKHO OBITH 0003HAUYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsiX JOKHBI OBITH
HAHECEHBI TOJBKO Y31l KOOPAWHATHOW CeTKU. V3MepeHHbIe Ha OMBITE 3HAYEHUS TOIUCHIBATH
Ha ocax He cieayer. Ha rpapuk o0si3aTelbHO HAHOCATCS BCE AKCIEPUMEHTaIbHbIE TOUKH, U
MPOBOAUTCS COeMuHsIomas ux JuHUusA. OKOIO OJHOW WM HECKOJIBKHX TOYEK OTKJIAJBIBAIOTCS
CHCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHee 00 ATOM MOMaeT
peub HUXKeE).

8. OkxoHYaTeNbHbIE PE3YNIbTAThL, UX 00CYXK/IEHUE, BBIBOBI.




B »sTOoM pazgene oTueTa HYXKHO TOIBECTH HMTOT TNpojeiaHHOW pabotel. Cremyer
HaIUCaTh, KAKUE MOTY4YCHBI BEJIMUNHBI, U C KAKUMH ITOTPEIIHOCTSIMH.

Ecnu n3MepeHus mpoBOAWINCH pa3HBIMU METOJaMH, TO 00s3aTeNbHO HYXHO CPaBHUTH
9TH pe3yJbTaThl M HX IOTPEIIHOCTH, CACIATh 3AKIIOYECHHE, KaKOM METOJX JIydlle, TOYHEe,
ynooHee.

Ecnu u3BecTHO TaOuMYHOE 3HAYEHME M3MEPEHHOM BEIMUYUHBI, TO HYXKHO 00s3aTEIbHO
CPaBHUThH €T0 C MOJYYECHHBIM Ha ONbITE 3HAUECHHEM M J1aTh apr'yMEHTHPOBAHHOE 3aKJIIOYCHHE 00
UX COBIIAJCHUH WM HECOBIAJICHUU.

Ecnu B paboTe 3HaueHHUs] OJHOW M TOH K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJIbTaThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBMAJACHUH UM HECOBIAICHUH.

B cnywae, xorma MeXIy CpaBHMBACMBIMH BCIMYMHAMM HMEIOTCA HENOIYCTUMBIC
PacXoXXACHHUSA, 3TO HYKHO 00s3aT€IbHO OTMETUTHh B OTYETE€ M BBICKA3aTh IMPEINOIOKEHUE O
BO3MO>KHBIX TPUYHMHAX 3TOTO HECOBIAJCHMS.

Ecnu B paboTe cTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3NUECKUI 3aKOH MM U3YYUTh
ABJICHHE, TO B JIaHHOM pazjesie HeoOXOAUMO JaThb OOOCHOBAHHBIM OTBET HA IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10JKEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETa O JJabopaTOpHOU paboTe

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

OdopmiieHre OCHOBHOW 4YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHnusi puBEJIeHb 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 HOpMaTuBHOUN nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

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

Mexanuka. Konebanuss u BomHbl. MonekymnspHas ¢usuka. Jlaboparopusiii npaktukym // W.H.
KoBanenko, H.I1. JlaBpoBckas, H.H. JlutBunoBa, I'.JI. Ilnexorkuna, JI.E. Ilorapes, B.K.
[Tpununxo, FO.H. apes, b.®. lludpun. CII6I'YAIL 2014. 132 c.

OnexTpudecTBo U MaruetusM. Jlaboparopusiii npaktukym // A.B. Konsuisnios, E.H. Kotnukos,
H.IT. JIaBpoBckas, FO.A. HoBukonra, 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. Tporun. CII6I'YAIL 2013. 68 c.

Bomnnosas onruka. Yueono-metoguueckoe mnocodue // E.H. Kornukos, FO.A. HoBuxosa, I'.B.
Tepemenxo. CIT6I'YAIL, 2019. 118 c.

KBanrtoBas ¢usuka. Jlabopatopusiii npaktukym // B.M. Anapees, M.IO. Eropos, 1.1.
KoBanenko, A.B. KonbsuisnioB, E.H. Kotnmukos, WN.I1. Kpexrynosa, H.II1. 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 0OYJaroNIUXCs MO MPOXOXKIACHUIO CaMOCTOSTEIbHON
paboThI.

B xone BBIOSHEHUSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONIUiCs BBITIOJHIET PaboTy 10
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE IpENojaBatrelis, HO 06e3 ero HemocpeICTBEHHOTO
y4acTusl.

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



B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOywaromierocs (Gopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHUM M CHCTEMATH3allMM NPUOOpETAcMbIX 3HAHHM, OOCCIICUMBACT BBICOKHIA
YPOBEHb YCIIEBACMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
po(hecCHOHALHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepuallaMH,  HAMpaBISIONIMMU  CaMOCTOSITENIBHYIO — padoTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILINHE;

— METOJUYCCKUE YKa3aHHUs MO BBIMOJHECHUIO KOHTPOJIBHBIX paboT (Ui 00ydYaromuxcst
0 3204HOM (hopMe 0OydeHus).

11.4. Meronuueckue yKa3aHus I OOYYAIOUIMXCSA 10 TPOXOXKICHUIO TEKYILEro
KOHTPOJISl YCTIEBaeMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCyIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHMS XO/a OCBOCHUS
JUCLUTUTHHBL.

Texymuii KOHTPOJIb OCYIIECTBIIETCS 1O KaJIeHAapHOMY ydeOHOMY rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)XaroTcs B paboumx yueOHbIX
wiaHax Ha cemectp. OOyyarolmuiicss TOJDKEH BBIMOJHUTh BCE KOHTPOJbHBIE MEpPONPUSATHUSA,
NPEIyCMOTPEHHBIE Ha JAHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBISAET OaJUIbHBIC
OLICHKH, HaOpaHHbIE CTYIEHTAMU TI0 pe3yJbTaTaM TEKYLIEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaromuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIGKIMOHHBIX WM TMPAKTUYECKUX 3aHATHAX; 3alluTa J1abopaTOpHBIX pPadoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUM, 00y4JalomMXCsi MOTYT OBITh: Oecelbl MmpernoaaBaTens
U 00yy4arouierocsi; KOHTPOJIbHbIE BOMPOCH! U 3agaHus. KOHTpoibHOE MEpONmpHsITHE CUUTAETCS
BBITIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MNOJY4YHJI OLEHKY B 0Oajuiax He HIKE MUHUMAJIbHOM
OLICHKH, YCTAHOBJICHHON MperoAaBaTesieM 10 JAHHOMY MEPOIIPHUSTHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaromuMcs
3aHATUNA 03 YBaXHUTENbHON NpPUYUHBI, OTKa3za, OOydarollerocs OT OTBETOB Ha 3aHATHUSX,
HEYJOBJIETBOPUTEIBHOTO OTBETa, OOYYaroIIerocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIBHOTO
BBITIOJTHEHHS] KOHTPOJIBHBIX, TA0OPATOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYLIECTBIATHCS Ha
UH/IMBUYAJIbHBIX KOHCYJIbTAIUAX.

Pe3ynbrathl TeKylIero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW Jif
IPOMEXYTOUYHOW aTTECTAIlMM: MOJYYeHUs 3adeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTHHE.

B Teuenue cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy WM IK3aMEHY
CTYJEHTY He0OX0IMMO c1aTh He MeHee 75% 1ab0opaToOpHBIX U MPAKTUYECKUX PaOOT, BHIMOIHUTD
TECTUpPOBAaHUE B cHUCTeMe aucTaHimoHHOro oOydeHust ['VAII https:/Ims.guap.ru He HMXe
OLIEHKU «y/IOBJIETBOPUTEIILHO». B ciydae HEBBINOIHEHUS BBIIICU3IOKEHHOTO CTYIEHT, IMPH
YCIIEITHOM MPOXO0KJICHUU MPOMEKYTOUYHOM aTTECTAllMHM, HE MOXKET MOJYYUTh aTTECTAllMOHHYIO
OLIEHKY BBIIIIE «YIOBJIETBOPUTEIHHO.

11.5. Meronnueckue ykazaHusi JUIsi 00y4aromUXCsl MO MPOXOXKIACHUIO MPOMEXYTOUHOH
aTTECTALNH.

[IpomexxyTounass  arrectanusi  OOydyaromIMXCsl — HpEIyCMaTpuUBaeT  OLEHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (opMa OICHKM 3HaHHMH, IOJYyYEHHbIX OOydarolMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
IPUMEHATh MX Ul PELICHHs NPAaKTUYECKUX 3a7ad. ODK3aMeH, KaK IPaBHJIO, MPOBOJUTCS B
[EPUOJ HK3aMEHALIMOHHOM CECCHMM M 3aBEpLIACTCS AaTTECTAllMOHHOM OLIEHKOM «OTIIMYHOY,
«XOpOILOY», «YAOBIECTBOPUTEIBHOY, «HEYJOBIECTBOPUTEIBHOY.



— 1uddepeHIUpOBaHHBIM 3aueT — 93T0 (opMa OLEHKM 3HAHUHM, TOJTYYEHHBIX
00y4aromuMcs IpU U3Y4EHUU JUCLMILINHBI, IPU BBINOJHEHUH KYpCOBBIX IIPOEKTOB, KYpCOBBIX
paboT, HayYHO-HCCIIEIOBATENBCKUX PaOOT U MPOXOKIACHUN MPAKTUK C ATTECTAlMOHHON OLIEHKOM
COTJIIMYHOY, «XOPOILIO», «yIOBICTBOPUTEIBHO, «HEYAOBICTBOPUTEILHO.

B teuenue cemectpa cTyAeHTYy He0OX0aUMO caaTh He MeHee 50% nabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJHUTH TECTUPOBaHUA B cpeae LMS He HuKe oneHKH
"y10BIETBOPUTENBHO". B cilyuyae HEBBIIOJIHEHUHU BBILIEU3I0KEHHOTO, CTYACHT, IIPU YCIIELTHOM
IPOXOXKJCHUN TPOMEXYTOYHOH arrectaud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAlMOHHYIO OLICHKY BhIIIE "XOpoio".

OK3aMeH MOXET MPOXOAUTh B BUAE YCTHOTO OIpoca WM TecTHupoBaHus. OCHOBaHUEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTAallUU SIBIISCTCS YCIEIIHOE MPOX0KICHUE 00YJarOIIMCS
TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepun onennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OuneHka «OTJMYHO»: YpOBEHb OCBOCHHSA KOMIIETCHLUW «BBICOKHI». KommereHnnn
chopmMHpoBaHbl. 3HAHHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO PUMEHSIOTCS
K PEIICHHIO KaK THIIOBBIX, TaK M HECTaHNAPTHBIX TBOPYECKUX 3aJaHui. JleMOHCTpupyercs
BBICOKHMI YPOBEHb CaMOCTOSITEIbHOCTH, BHICOKASI aJalTUBHOCTD ITPAKTUUYECKOI'O HABBIKA.

OneHnka «X0poio»: ypoBeHb OCBOCHHs KOMIIETCHLUN «IIPOABHHYTHIN». KomnereHunn
chopMHpOBaHbl. 3HAHUS OOLIMPHBIC, CUCTEMHBIE. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3alaHui. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYMBOI'O NPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHILMU «IIOPOTOBBIN».
Komnerennmu  chopmupoBansl. CdopmupoBanbsl 0a30BbIe  CTPYKTYPHl 3HAaHHMH. YMEHUS
(parMeHTapHBl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYeTCs HU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEILHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KomnereHuun He chopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HABBIKU
He c(hOpMUPOBAHBEI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpH IOATOTOBKE K IPOMEXKYTOYHOM aTTECTAlMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JICKIMHA M IIEpEeYeHb PEKOMEHAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO paloTy,
YTOOBI IMEepe] MEpBBIM THEM Hadala CecCHd OBbUIM CIOaHbl M 3allMIIEHBl BCe JaOOpaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I0
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu MoAroToBKE K CECCHM CIIEAYyeT BECh 00BbEM
paboThl pacnpeessaTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBATH
KaX/IbIii JICHb BBIMOJHEHHS pabOThI.

Cucrema OLICHOK IPU NPOBEJCHUM TEKYHIETO KOHTPOJIS M MPOMEKYTOYHOU aTTECTAlMH
OCYILIECTBJISIETCS. B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxkeHue o TEKyIIEM KOHTPOJE YCHEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYYAIOIIUXCS 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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