MMWHHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHU ST POCCUMCKOM
OEJEPALINUN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHUE BBICIIETO
oOpazoBaHUs
"CAHKT-IIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOT'O [TIPUBOPOCTPOEHU A"

Kadenpa Ne 3

YTBEPXIAIO
PykoBoauTens 00pa3zoBaTeIbHOM MPOrpaMMbl

JIOII. K. T.H.,JIOII.

(IOIDKHOCTB, Y4. CTEICHb, 3BaHHUE)

H.B. MapkoBckas

(MHMLMAITBI, (HaMHITHIS)

v
(moruck)

« 4 »  despanms 2025

PABOYAS [TPOTPAMMA JJUCIHAITIJIMHBI

«Du3rKa»
(HaumeHOBaHUE UCIIMILTUHEI)

Kon mampaBneHust moaroToBKu/

11.03.02
CIEUAIBHOCTH

HanmenoBanune HaIpaBJICHUA
HOIIFOTOBKI/I/ CIICIUaJIbHOCTHU

I/IH(bOKOMMYHI/IKaHI/IOHHI)IC TEXHOJIOTHH U CUCTCMbI CBA3U

HaunmeHoBaHme o
KoMmmyHukarnmonusie TexHosioruu MiaTEpHETa Been
HATPaBIEHHOCTU
®dopma 00yueHus OYHas
l'ox mpuema 2025

Cankr-IlerepOypr— 2025




Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

J011.,K.(h.-M.H. e 03.02.2025 B.B. JIoOanos

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) v (mozmwCh, nara) (MHUTATBI, HaMEITHS)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 03 » depans 2025 r, nporokon Ne 10

3aenyromuii kadempoit Ne 3

scapiat
1.T.H.,11pod. e etrer e 03.02.2025 A.B. Konbuib1ios

(yd4. cTeneHp, 3BaHUC) — (moamuck, nara) (uHUIMANEI, hamMuIns)

3amecTuTeNb JUpEeKTOpa HHCTUTYTa Ne2 1o MeTondeckoit pabote

JIOIL.,K.T.H.,JI011. /;g/{ﬂ 04.02.2025 H.B. MapkoBckas

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) i / (moxmuce, fata) (MHUTATBI, HaMEIIHS)



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mnporpamMMy OakajaBpuaTa II0 HAalpaBJICHUIO NOArOTOBKM/ crernuambHocTH 11.03.02
«MHQOKOMMYHHUKAIIMOHHBIE ~ TEXHOJOTMM M CHUCTEMBl  CBS3M»  HAIpPaBIEHHOCTU
«KommyHukannoHnHsle TexHonorun MHTepHera Bemely». [uctumimHa peanu3yercs kadempoi
«Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

YK-2 «CnocobeH ompenensaTh Kpyr 3ajad B paMKaxX IMOCTaBJICHHOHW 1M W BBIOMpaTh
ONTHUMAJBHBIC CIIOCOOBI MX PEIICHUsS, UCXOJ U3 JIECHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIHXCS
pECYpPCOB 1 OTPAHUYEHUIN»

OIIK-1 «Cnoco0eH ncnoiabp30BaTh MOJI0KEHUS, 3aKOHBI 1 METOJIbl €CTECTBEHHBIX HAyK U
MaTeMaTHUKH JIJIsl pelIeHHs 3a/1a4 MH)KEHEPHOU AesITETbHOCTH»

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

[IpenogaBanne AUCHUILIMHBI TMPEAYCMATPUBACT CcleAylomue (OPMbI OpraHHU3aIUH
y4eOHOTO TMporiecca: JICKIUH, JJabopaTopHbIe padOThI, CAMOCTOsTEIbHAS padoTa.

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

OOmiast TPyAOEMKOCTh OCBOCHHUS JMUCHUIUIMHBI COCTABISCT 7 3a4eTHBIX €AMHHUI, 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 pas3BUTb U MPOACMOHCTPUPOBATHL HABBIKU B
U3MEPEHUSX, BEIYUCICHUAX  00paboTKe pe3yIbTaTOB U3MEPEHU;

- CO3JaHWE TOMJECPKHBAIONIEH O00pa30BaTEIHPHOM CPEIbI

TCXHUYCCKUX AUCLUIIIINH.

npenogaBaHus IJI1 OCBOCHHA

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

1.3.

[lepedeHb MIaHUPYEMBIX PE3YIbTATOB O0YUEHHUS 110 TUCLUIIINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs MUCIUIUIMHBI OOYYaIOIIUNUCS JOJDKEH 00J1aaTh CIASAYIOIIUME
KOMIETSHIIMSIMH WM UX 4acTsaMu. KOMIETeHIIMM U WHIIUKATOPHI UX JTOCTIKEHUS TIPUBEIICHBI B

Tabymue 1.
Tabmuna 1 — IepeyeHp KOMIETEHIIMNA U MHINKATOPOB MX JOCTHKCHHS
Kareropus (rpymma) Konn Kon n HanmMeHoBaHMe MHIMKATOpA
HaUMEHOBAHHE
KOMIIETEHIUH JOCTUKEHUS] KOMIIETEHIIUU
KOMIETEHINH
VK-2.3.1 3HaTh BHIIBI PECYPCOB U
YK-2 Criocoben OTpaHUYEHUS AJIs PELIEHUS OCTaBICHHbIX
ONPECIATh KPYyT 3a1a4
3a/1a4 B paMKax YK-2.Y.1 ymeTs NpoBOUTH aHAJIN3
MOCTaBJICHHOMN MOCTAaBJICHHOM 11eN U (hOPMYTUPOBATH
IIeJId ¥ BEIOUpATh 3a[a4d, KOTOpbIe HEOOXOIMMO PELIUTD IS €¢
ONTHMAJIbHBIE JNOCTHKEHUS
YHuBepcalbHbIE
CHoCOOBI UX VYK-2.Y.3 ymeTh BbIABUTaTh AJIbTEPHATHBHBIE
KOMIIETCHIINH

peLIeHus, UCXOs
U3 IEUCTBYIOIINX
IIPABOBBIX HOPM,
UMEIOIINXCA
pecypcoB u
OTpaHUYECHUN

BapUaHTHI JICUCTBUH C IIEJIbIO BEIOOpA
ONTUMAJIFHBIX CIIOCOOOB pelIeHHs 3a/1a4, B
TOM YHUCJIE C TIOMOIIBIO IIUPPOBBIX CPEJICTB
YK-2.B.2 BnaseTs HaBbIKaMU BBIOOpa
ONTUMAJILHOTO CIIOCO0a pelieHus 3a/1a4 C
Y4€TOM HMEIOIIMXCS YCIOBUH, PECYPCOB U
OTpaHUYCHUN

Ob6memnpodeccnoHanbHBIE
KOMITETCHITHH

OIIK-1 Cnocoben
HCII0JIb30BaTh
MIOJIOKEHUS,
3aKOHBI U METO/IbI
CCTCCTBCHHBIX HAYK
Y MaTeMAaTUKH JJIs
penieHus 3a1a4
WHXEHEPHOM
ACATCIIbHOCTU

OIIK-1.3.1 3HaeT pyHnaMeHTaIbHbIC 3aKOHbI
MPUPOJIBI U OCHOBHBIE (PU3NYECKUE
MaTeMaTHYECKHUEe 3aKOHBI K METOJIbI
HaKOIUICHUs, TIepeaaun 1 00paboTKu
UHpOpMaLUU

OIIK-1.Y.1 ymeer npuMeHATh (PU3NUECKHIE
3aKOHBI 1 MATEeMAaTUYECKUE METOBI IS
pelIeHus 3a/1a4 TEOPETUYECKOro U
MPUKIIATHOTO XapaKTepa

OIIK-1.B.1 BnageeT HaBLEIKAMU
UCTIOJIb30BaHUs 3HAHUN (DU3UKH H
MaTeMaTUKU MPU PEIICHUH MPAKTUYECKUX
3a/1a4

2. Mecro pucuuniunsl B cTpykType Ol
JucnumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS
MIPU U3YYECHHUH CIIEIYIOUIUX TUCIMIIIAH:
— «MaremaTuka. AHaTUTHYECKass TEOMETPHSI M IMHEHHAS areOpay;
— «MaremaTuka. MaTeMaTUYECKHUI aHAIIN3Y.




3HaHUA, TOJYyYEHHBbIE NPU HM3YYEHHU MaTepuana JaHHOW AMCLUILIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TaK U MCIIOJIb3YIOTCS IPU U3YUYEHUH JPYTUX JUCLUIUIMH!

— «ONEKTPOHUKAY;

— «OJEKTPOMarHUTHBIE MOJIS U BOJIHBDY.

3. O0BeM u TPyIOEMKOCTh JTACIIUILTAHBI
Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIIOB y4eOHOU
paboThI O AUCLUILINHE (M paclpeAeeHne 3TOH TPYJOEMKOCTH IO ceMeCcTpaM) IPeACTaBICHbI B
tabmuie 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bl yueGHOM paboTI Beero TpynoeMKoCTh O ceMecTpaM
Nel No2
1 2 3 4
Oowan mpyooemKocmp oucCyunIuHLl,
7/ 252 4/ 144 3/108
3E/ (uac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu
AyoumopHnuie 3anamus, BCEro vac. 102 51 51
B TOM YHUCJIC:
nexuuu (JI), (gac) 68 34 34
npakTuueckue/cemunapckue 3anatus  (113),
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 34 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 54 54
CamocmosamenvHas paboma, Bcero (dac) 96 39 57
Buo npomesxcymounoit ammecmayuu: 3auer, 9K3.,
mudd. 3auget, sx3amen (3auer, Hudd. 3au, | Hdudd. OK3. Hudd. 3aq.
DK3.%*%*) 3au.

*x

IIpuMeuaHue: kaHaUOATCKUiA SK3aMeEH

4. CopepxaHue JUCHUTITUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbI JUCIUTIINHBL U UX TPYAOEMKOCTh IPUBEICHBI B TaOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUILIAHBI, UX TPYIOEMKOCTh

Pa3znenbl, TeMbl TUCIUTLINHBI H(e;;lcp)m (gg) (IJlIaIZ) (III(;;I) ((51};(?)

Cemectp 1
Pa3nen 1. Mexanuka. 11 7 13
Pasgen 2. Konebanus 1 BOJHEL 11 7 13
Paznen 3. Dnexkrpuuectno. 12 3 13
Uroro B cemectpe]| 34 17 39

Cemectp 2
Paznen 4. DnexTtpoauHamuka 12 7 19
Pa3nen 5. BoarHoBast U KBaHTOBAsI OIITHKA 11 7 19
Paznen 6. KBanroBas dusnka 11 3 19
Hroro B cemectpe: 34 17 57
Hroro 68 0 34 0 96




IIpaxTrueckas

MMOATOTOBKA  3aK/IIOYaCTCA B  HCIOCPCACTBCHHOM  BBIIIOJIHCHHUU

OoOy4JaloIUMUCsA  OMNpEAENeHHBIX  TPYIOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oynyiei
npo¢eCcCHOHATBLHOMN 1eATENFHOCTBIO.

4.2. CopepxaHue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aelioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Tabnuna 4 — ConeprkaHue pas3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena

Haszeanue u conep:xkanue pas3nesioB U TEM JIEKLIMOHHBIX 3aHATHI

Paspen 1.

Mexanuka.

Kunematnka naBWKeHHsT MartepualibHOM Touku. Ilytb wm
nepemenienne. CkopocTh #  yckopeHue. HopmanbHoe u
KacarenpHoe yckopeHus. llocrymarenpHoe W BpamiareibHOE
nBkeHne. OCHOBHAs 3ajladya KUHEMAaTHKUA MAaTepUaIbHOM TOUKH.
CBs3b JIMHEMHBIX W YIVIOBBIX BEIWYMH IIPU BpallaTeIbHOM
JBUKEHUU.

WNuepumanbHpie  cucteMbl  orcuera. (OCHOBHBIE — 3aKOHBI
KJIACCUYECKOH AUHAMHKU - 3ak0HBI HbroToHa. OcHOBHAs 3amaua
JUHAMHUKU MaTepUaibHOM TOUYKM. HemHepruanbHbIE CHCTEMBI
orcuera. Cuibl MHEPIUU. 3aKOH COXpaHEHHs uMityibca. LlenTp
Macc u ero asmxeHue. Cucrema [eHTpa Macce.

Mexannueckass paboTta W MOMIHOCTh. KuHeTndeckass sHEprus.
3aMKHYTbhIE U HE3aMKHYThIE cucTeMbl. [loTeHnnanbHas 3Heprus
cucteMbl. CBsi3b MEXKAYy MOTEHUUAIBHON SHEPrUe W TMoJieM
KOHCEPBAaTUBHBIX CHJ. 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPTUH.

MOMEHT cuiabl U MOMEHT HMIIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUS MOMEHTa HUMIYyJbca. MOMEHT HMIyJbca
TBEPAOr0 Te€Ja OTHOCUTEIbHO HEMOABMKHOU OCH. MOMEHT
uHepuuu. OCHOBHOE YpaBHEHHE JMHAMHUKU BpAIIATEIBLHOTO
JBWXKEHHS  TBEPIOIO Tena. Kunernueckas SHEpIUst
Bpaumaromerocs TtBepaoro tena. l[locrymartsl - crienManbHOU
TEOPUH OTHOCUTENBHOCTU. JIOPEHIIOBO COKpaIleHUE JITUHBI
crepkHs. OCHOBBI PENATUBUCTCKON MexaHUKU. VHTepBai, ero
WHBAapUAHTHOCTh.  PenstuBucTCKMiA  umnyinbc.  OCHOBHOE
ypaBHEHUE PEIATUBUCTCKON AuHamMuku. KuHeTuueckast sHeprus
peNATUBUCTCKOM YacTulibl. CBA3b Macchl U 3Hepruu. CBs3b
MEXAY SHEPTrUe U UMIYJIbCOM YaCTHUIIBL.

Pazgen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AQHTapMOHUYECKUI OCLIUJIIATOP
(MaTeMaTHYECKUN MasATHHUK, (U3MUYECKUN MasTHUK, KoJeOaHUs
nox jaeWictBueM ympyrod cuibl). CrnokeHue KoseOaHUH.
Hudbdepennmanbaoe  ypaBHeHue  kosebanuil. CBOOOIHBIC,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJHOBBIX TPOIECCOB (IUIOCKUE W ChEepHUIECKue
BOoNHBI). BonHoBoe ypaBHenue. llpuHIMn cynepno3uuuu.
Oneprusi BosHbL. [loTOk »sHeprun. HHTEHCUBHOCTH BOJIHBI.
Crosiuast BonHa. 3ByK. OCHOBHBIE XapaKTEPUCTHUKU 3BYKOBOM
BOJIHBI.

Pa3nen 3.

DJIEKTPUYeCTBO.
OnekTpuyeckui 3apsa. CBOMCTBa 3JIEKTPUYECKOrO  3apsja.
B3aumoneicTBUE DIIEKTPUYECKUX 3apsJ0oB B BaKyyMe. 3aKOH




Kymnona. DJIEKTPOCTATUYECKOE noJie. HanpsbkeHHocThb
NIeKTpocTatndeckoro  mois.  [lpuHmmMnm — cymepro3uuuu.
DNeKTpUYecKuii aumnosib. PaboTa CHII  3IEKTPOCTATHYECKOTO
nonsd. TeopeMa O IUPKYISIUM BEKTOpAa HANPSKEHHOCTH.
[ToTeHIManbHOCTH 3JIEKTpOCTaTHYECKOTO NoJis. HanpskeHHOCTh
Y NOTEHLHUAJT 3JEKTPOCTATUUECKOIO MOJIs, CBA3b MEXIY HUMH.
Teopema ["aycca ajist 3JIEKTPOCTATUUECKOTO TMOJIS B BAKyyMe.
OnekTpocTaTMKa B BEIeCTBE.  TUNBl  JUAJIEKTPUKOB.
[Monspuzanus ausnexkTpukoB. CBOOOAHbBIE U CBA3aHHbBIC 3aPSIbI.
Jusnexrpudeckas BOCIIPUMMYUBOCTb. JusnekTpudeckas
MPOHMUIIAEMOCTh.  DJIEKTPUYECKOE  CMEIICHHE  (MHIYKIIHS).
Teopema ['aycca Uit 3JIEKTPUYECKOTO IIOJISL B JIUDJIEKTPUKE.
[Tone BHYTpH NMPOBOJHUKA.

DNEKTPOEMKOCTb. Kongaencaropsr. OHeprus CUCTEMBI
3JIEKTPUYECKUX 3apSA0B. DHEPrus 3apsyKEHHOIO IPOBOJHUKA.
OObeMHast IUIOTHOCTH SHEPTUHU AJIEKTPUYECKOTO TTOJIS.
DJIEKTPUYECKUN TOK. DJEKTPOJBIOKYIIAs cuia. 3akoHbl Oma u
Jlxoyns-JleHna B MHTerpajibHOM U 1 depeHanbHoi popmax.

Pazmen 4.

DIeKTPOANHAMMKA.

3akoH buo-Casapa-Jlannaca. Ilome coneHompa u TOpOHMAA.
®opmyna Jlopenma. Cunma Awmmnepa. MarHutHoe moJjie B
BeuiecTBe. HamarumueHHocTs. MaruurHas BOCIIPUMMYHMBOCTD.
MarnunTtHas npoHuaeMocTs. HanpskeHHOCTh MAarHUTHOTO TOJIS.
JlnamMarHeTuKy, nmapaMarHeTHKH, ¢eppomMarHeTHku. Teopema o
LHUPKYJSLUN BEKTOPA HAIPSYKEHHOCTH MarHUTHOTO TIOJIS.

3akon ®apazes. IlpaBuno Jlenma. Camounnykuus. B3aumuas
uHAyKIUs. OObeMHasi IUIOTHOCTb HEPrUM MAarHUTHOTO TOJISL.
Cucrema ypaBHeHuil MakcBenna. MarepuainbHble ypaBHEHHUS.

Pasnen 5.

Bos1HOBasi 1 KBAaHTOBAsl ONTHKA.

[Inockue MOHOXpPOMATUYECKHE DJIEKTPOMATrHUTHBIE  BOJIHBI.
CBoliCcTBa IEKTPOMArHUTHBIX BOJIH. BekTop YMoBa-IloiitHTHHTA.
3aKOHBl TPEJIOMIICHUS M OTpaKEHHUs cBeTa. AOCONIOTHBIH
MOKa3aTellb MPETOMJIICHUS. HNuTtepdepentusi. MeTonbl
HaOmroneHust wuHTEepdepeHunn cBera. Jludpakuus cBeTa.
[TpuHIMI ['toiirenca-®penens. Hucnepcus CBeTa.
JudpakimonHas pemerka. Ilonapuzanus cBera. 3aKkoH
Mauoca.

TennoBoe uznydenue ten. 3akoH Kupxroda. 3akoHbI H3TydeHUS
aOCOJIIOTHO YepHOTO Tena. YibTpaduoseroBas KaTacTpoda.
KBanroBast runore3a u ¢opmyna Ilnanka. KBantoBas onTHka.
®dotordpdekr, ombiTel CronetoBa. dortonsl. [laBieHHEe 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. BomHoBoi
nakeT. CTaTUCTUYECKOE HCTOJIKOBAaHME BOJH Je bpoiins.
[Tpunnun HeonpeaeneHnocTH I eizendepra. BomnoBas GyHkius,
€e OCHOBHBIE CBoOHcTBa. Omeparopbl (PU3NYECKUX BEITHYUH.
Bpemennoe wu  craumoHapHoe ypaBHeHue Illpenunrepa,
KBaHTOBBIE COCTOSIHMSI. KBaHTOBBIE ypaBHEHUS JBUKEHUS.
CBoOomnasa yactura. Yactuma B OECKOHEYHOW IMOTEHIIMAIbHON
ssme. KBantoBwlii ocumuisitop. HyneBast sHeprusi, HyleBbie




kosiebanus. IlpoxokaeHne dYacTHIBI 4Yepe3 NOTEHLMAIbHBIN
6apnep. TyHHenbHbIH 3 peKT.

ATOM BOJOpOJa B KBAaHTOBOW MexaHWKe. KBaHTOBBIE umMCIIA.
OpOuTanbHBIE ~ MEXaHMYECKUH M MarHUTHBIA ~ MOMEHTHI
3JIeKTpoHa B aroMme. OpOuTalbHOE TMPOMArHUTHOE OTHOIIECHUE.
Oneir Hlrepna u T'epnaxa. Cnue  2nextpoHa. [lpuHnun
TOKAECTBEHHOCTH  MHKpoyacTull. DepMHOHBI U  OO30HBI.
CummMmeTpusi BOTHOBOH (PYHKIIMM CHCTEMBI OJJMHAKOBBIX YaCTHII.
[Mpunmun  [Taymu. OOBSICHEHHE TEPUOAUYECKOW CHCTEMBI
aneMeHnToB J[.MI. MenneneeBa. DHEPreTUUECKU CIIEKTP aTOMOB
1 MoJiekyJl. [Ipupoaa XuMUYECKoM CBA3M.

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

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux Ne
Ne | Tewmsbl npaktuyeckux | @opmel IpakTUUECKUX | TpPyaOEeMKOCTh, |MPAaKTUYECKOM |pasnerna
/11 3aHATAR 3aHATHAN (gac) MOJATOTOBKH, | JUCIIUII

(dac) JIUHBI

VY4eOHbIM MJIaHOM HE TPEIYyCMOTPEHO

Bcero

4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IIPUBEICHBI B TA0IUIIE 6.

Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJ0EMKOCTh

N3 Hux Ne
Ne HauMeHOBaH e 1a6opaTopHBIX paGoT TpynoemMKocCTh, | MPaKTUYECKOU | pa3zaena
/T (gac) MOATOTOBKU, | JUCLHUII
(gac) JIMHBI
Cemectp 1
1 | MastHuk Makcsemna 4 1
2 | HaknoHHBIN MasiTHUK 4 2
3 | CTOJKHOBEHHE IapOB 3 1
4 | MaremaTnueckuii 1 000POTHBINA MasiTHUKU 3 2
5 | Onpenenenue 31€KTPOEMKOCTH KOHEHCATOpa 3 3
Cemectp 2
1 | Onpenenenuie ropu30HTAIBHON 3 4
COCTaBJISIONICH HANPSKEHHOCTU MarHUTHOTO
oJist 3eMJIu
2 | OnpenenieHne yIeJIbHOTO 3apsiia JIEKTPOHA 4 4
3 | Konbua Hetorona 3 5
4 | TIpoBepka 3aKOHOB TETUJIOBOTO U3JIYYEHUS 4 5
5 | Onpenenenne NOTEHIMATIOB BO30YKICHUS 3 6
aTOMOB
Bcero 34

4.5. KypcoBoe nMpoeKTUpoBaHKE/ BHITOITHEHUE KYPCOBOM PabOThI
Y4eOHBIM IJIAHOM HE PEAYCMOTPEHO




4.6. CamocrosrenbHas paboTa 00y4aronXxcs
Bunpl camocTosiTenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuua 7 — Bugsl caMocTosTeNIbHOM PabOTHI U €€ TPYI0EMKOCTh

Bun camocrosTensHO#M paboThI Btclzzo’ Cewmecrtp 1, uac CewmecTp 2, uac
1 2 3 4
N3yueHune TeopeTnyecKkoro Mareprania
32 13 19
nuctuiiuabl (TO)
[ToaroToBKa K TEKYIIEMY KOHTPOJIIO 37 13 19
ycneBaemoctu (TKY)
[ToaroToBKa K MPOMEXYTOYHOM 37 13 19
arrectauuu (ITA)
Bcero: 96 39 57

5. TlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEITEHON PabOThI 00YUaAOIIUXCS IO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MEeTOIMYEeCKHEe MaTepuallbl sl CaMOCTOSITENIbHONW paboThl O0yJaroluxcs yKa3aHbl B
ma. 7-11.

6. IlepedyeHb IEYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepedyeHpb neYaTHBIX U SJCKTPOHHBIX y4eOHBIX M3/1aHU MpHUBeIeH B TabIuIe 8.
Ta6ymia 8— [lepeueHs meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

KomuectBo
SK3EMILISIPOB B
UI%E“;E% ec bubnuorpaduyeckas ccpuika 61/1?5;?;:“
HJIEKTPOHHBIX
AK3EMILUTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axkanemus, 2015. - 560 c.: puc., Tabm. -
(Beicmiee oOpazoBanue). - [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 / U. E. Mponos. -
15-e u3n. - Mockaa : JlabopaTopus 3HaHU,
2021.-312c.

https://znanium.com/catalog/ | Upoznos, U. E. DnexTpomarneTusm.

product/1984918 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / .

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

https://znanium.com/catalog/ | Uponos, 1. E. KanToBas ¢pusuka.
product/1984909 OcHOBHBIE 3aKOHBI : yaeOHOe ocodue / U.
E. Uponos. - 8-e uzn. - Mocksa :




JlaGopatopus 3Hanuii, 2021. - 261 c.

https://znanium.com/catalog/ | Upomnos, U. E. 3agauun no obmeit Gpusuke :

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

https://znanium.com/catalog/ | Kaun, K. b. Kypc o6meii pusuku : yuebHoe

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

NHOPA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | CazonoB, A. b. Snepnas ¢pusuka : yaebHoe
nocobue it By30B / A. b. Ca30HOB. - 2-¢

u3., uchp. u o1m. - Mocksa : 3gaTenbcTBO
FOpaiir, 2020. - 320 c.

7. TlepedyeHb AIEKTPOHHBIX 00OpPa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»

[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmMaoHHo-
TEJICKOMMYHUKAIIMOHHOW ceTh «HTepHeT», HEOOXOOMMBIX JJii OCBOCHHS TUCITUILIAHBI
npuBe/eH B Tabsmie 9.

Tabmuma 9 — IlepedeHp OJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(OPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec HaunmenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BEPCHS KypHAIa «Y ClIeXu
¢usnueckux Hayk», OU3NYECKUil HHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akameMun HayK

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

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

https://fizikaguap.ru/ OO6pazoBaTenbHBIN pecypc Kadeapsl GU3UKH
I'YAIT

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp nporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpOoIiecca M0 JUCIUIIIHHE.
[lepedyeHpb UCTIONIB3yEeMOT0 IPOrPaMMHOT0 obecrieueH s rpeacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OeCIIeueHUs

Ne n/nn HaumenoBanue
1 MS Windows
2 MS Office
8.2. Ilepeuenp MH(OPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu

OCYIIIECTBIICHUU 00Pa30BaTEILHOrO MpoIiecca Mo JUCIUILTHHE
[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.




Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne n/m HaumenoBanue
He npenycmotrpeno
9. MarepuaiapHO-TeXHUYECKast 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Uil  OCYIIECTBIICHUS

00pa3zoBaTeNbHOTO MpoIiecca Mo JUCIUTIINHE, IPEICTaBlIeH B Tabnwuiel?2.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHIUUECKON 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
n/n MaTepHaIbHO-TEXHUUECKOW Oa3bl (mpu HEOOXOMMOCTH)

1 VYyeOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
1abopaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [etepOypr, ym.
TPYNIOBBIX U MHANBUIYAJIbHBIX KOHCYJIbTAIIMI, TEKYIIETO l'acremo, a. 15,
KOHTPOJIA U MPOMEXKYTOYHOM aTTECTALNH. aynuropust Ne31-046
Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIy’Kallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB sl (PU3HMUECKUX
M3MEPECHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);

VYcranoBku FRM — 06; FRM — 08; FRM — 09;
FRM - 07; FRM - 03; FRM — 02; FRM - 01; FRM - 04; FRM
—05; FRM - 10)

2 VYyeOHas ayuTOpHs I IPAKTUUECKUX 3aHATUH, 3aHATHIA 196135, r. Cankrt-
CEeMHUHAPCKOT'0 TUIIA, TAOOPATOPHBIX 3aHATHH, IPYNIIOBBIX U [TetepOypr, yi1.
WHIUBUYaJIbHBIX KOHCYJIbTALMM, TEKYIIErO KOHTPOJISI U Tacremno, a. 15,
MPOMEKYTOUHOM aTTECTALUH. aynutopust Ne31-048
Ocnamenue: Crienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
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)

3 YyeOHast ayIuTOpUs AJIs 3aHATUHN JICKIIMOHHOTO TUIa, 3aHsatuil | 196135, r. CaHkT-
CEMHHAPCKOTO THIIA, TPYITOBBIX U WHIANBUIYAIbHBIX [TeTepOypr, yi.
KOHCYJIBTALUM, TEKYIETO KOHTPOJIS M TIPOMEKYTOUHON Tacremno, 1. 15,
aTTeCTalNU. aynutopust Ne32-01
OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKUE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
nHpopMaIMy O0IBIION ayAUTOPUH; HAOOP
J€MOHCTPALIMOHHOTO 000PYIOBAHHUS.

4 | YueOHast aynuTOpHs JUI MPAKTUYECKHUX 3aHATUN THIIA, 196135, r. CaHkT-
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THTIA, [etepOypr, ym.
IPYNIOBBIX M MHIAUBUIYAIBHBIX KOHCYIBTALUM, TEKYIIErO lacremno, a. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aynuropus Ne32-04
Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe JJIs IPEACTaBICHUS yIeOHON




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

(000 «IIpothobpazoranuey r. Kazans)).

VYueOHas ayIuTopus 1Jis1 JIaOOPaTOPHBIX 3aHATHH.
OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s PEICTaBICHUS y4eOHON
uHpopMauy O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TAOOPAaTOPHBIE YCTAHOBKHU TIO
anektpoMmaruetTuzmy: GOI1D — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konbua HeroToHa,
3. Audpaxius miuockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYueOHas ayIuTOpHS I TPAKTUYECKUX 3aHATHH,
71a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0NIBIION ayIUTOPUH; TabOpaTOpHOE
o0opynoBaHue

(;madoparopusiii komruieke 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-
[TerepOypr, yim.
T"acremo, n. 15,
aynutopus Ne32-05.

VYueOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOENb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue.

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

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

10. Ouenounsle cpeacTBa IS NPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu




10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS IMPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs Mo IMCIUILIMHE TTpUBeieH B Tabnuie 13.
Tabmuua 13 — CoctaB OIEHOYHBIX CPECTB ISl IPOBEICHHSI IPOMEKYTOYHOH aTTeCTalluU

Bunx npomexyTo4HON arTecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH

Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHaAIMOHHbIE OUJICTHI;
3amaum;

TecTsl.

HuddepennrpoBannbiii 3a4éT Crmcok BOIIPOCOB;

TecTsrl;
3amaun.

10.2. B kadecTBe KpHUTEpPHUEB OILEHKH YypPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJaronMMHCs TPUMEHseTCsl S-0ajuipHas IIKajga OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETECHIINM, KOTOpas NnpuBeneHa B Tadymie 14. B TedeHne ceMecTpa MOXKET UCIOJIb30BATHCS

100-0ampHas  1uKana

MOJAYJIbHO-PEUTHUHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IpaBUIA

HCITIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM

I'VAIL

Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI chOPMUPOBAHHOCTH KOMITCTCHITUIA

OreHKa KOMITETEHITUH

5-OayuIbHAs IIKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

«OTIIMYHO»
(Ga4uTCHO»

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHa;

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

— ONMUpasiCh Ha 3HAHUS OCHOBHON W JIOTIOMHHUTEIHHOW JIUTEPATYpHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYECKON
NeSITeTTbHOCTHIO HAITPABIICHHS,

— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000OIIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOH CICIMATM3HUPOBAHHBIX MOHITHH.

<«XOPOLLIO
«BAYTEHO»

— 00yyJarouuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO 1
110 CyIJ_IeCTBy uisjgaracr €ro, OHI/IpaSICB Ha 3HaHUs OCHOBHOﬁ
JIIATEPATYPEL,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaHpaBHeHI/IH ;

— apryMEHTHPYET Hay4YHBIE IT0JIOKECHUS,

— JIeJIaeT BBIBOABI U 00OOIICHHS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUH.

«y/IOBJIETBOPUTEITHHOY
«GAuTEHO

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

— JIONMYCKaeT HECYLIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— UCHBITHIBAET 3aTPYJHEHUS B INPAKTUYECKOM HNPUMEHEHHWU 3HAHUUI
HaIlpaBJICHUS;

— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,

— 3aTpynHsieTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUH;

— YaCTUYHO BJAJIeET CUCTEMOM CIEeNMaIN3UPOBAHHBIX NOHITHH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
MaTepuaa;

— JIONYCKaeT  CYLIECTBEHHblE  OWMOKM W  HETOYHOCTU  IIpHU
paccMOTpeHHUH MTPOOIEM B KOHKPETHOM HaIpaBJICHUHY;

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;

— HE MOKET apIr'yMEHTUPOBATh HAY4YHbIE [TOJIOKEHUS,




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIUIA

— He (OpMYIHPYET BBIBOJOB M 000OIICHHIA.

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

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

No ni/mt [Tepeuens BompocoB (3a1ay) 1st SK3aMeHa Kon
WHNKATOpa
1 HazoBure npeameT u3yyeHus: KHHEMATHKU. OIIK-1.3.1
2 JlaiiTe onpeneneHne MaTepuagIbHOU TOUKH. VK-2.3.1
3 Teno nBUXKETCS U3 COCTOSHUS MOKOS C TaHI'€HLMaabHbIM yckoperueM | OIIK-1.Y.1
a: = 4 M/’ M HOPMAIBHBIM YCKOpEHHeM a, = 3 m/c’. Haiimure
BEJIMUYMHY MOJIHOTO YCKOPEHUS Tena d.
4 Jaiite onpenenenre abCOMIOTHO TBEPAOMY TEIY. OIIK-1.3.1
5 [Ipoananu3upyiite otauuus cuenyomux ¢usnueckux wMoxenei: | OIIK-1.V.1
aocomotHO TBEpHmoe Teno (ATT) u marepuanvHas Touka. [IpuBenure
IpUMep, B KOTOPOM OJHO M TO € TEJIO BBICTYNAET B KadyeCTBE
MarepuasibHOM Touku 1 ATT.
6 Haiinute cBs3b  MeXIy JMHEWHOM MW yriioBod  ckopocThio | YK-2.V.1
MaTepUaIbHON TOUYKHU.
7 [Ipoananu3upyiite xapaktep NPSAMOJIMHEUMHOro IBMKEeHUsA Tena 1o | YK-2.V.3
U3BECTHOMY 3aKOHY ABIKeHHS X(t)=10+2*t+0,5*t"2 (m). Kakoit myTh
npoiier Teno 3a ykazaHHoe Bpems t = 2 ¢? OOOCHyHTEe NpUMEHEHUE
3aKOHOB, HCIIOJIb3YEMbIX ISl PEIICHHUS 3a/1a4H.
8 Cdopmynupyiite nepssoiii 3akoH HproToHa. OIIK-1.3.1
9 OOBsicHUTe, Kak, COrjJacHO BTOpoMy 3akoHy Hpiorona, 3aBucut | OIIK-1.3.1
YCKOpEHHE TeJa OT €ro Macchl.
10 Kamenp nexur Ha 1He cocyna, MOJHOCTbIO Orpyk€HHbIN B Boay. Kak | OIIK-1.B.1
U3MEHUTCS CUjla JaBJICHHUs KaMHA Ha JHO, €CJIM CBEpXy HaJIUTh
KepocuH (KepOCHH HE cmemmuBaeTcs ¢ Bozaoi)? OOocHyiiTe cBOH
OTBET.
11 [IpuBeguTe mpuMep, WUTIOCTPUPYIOMIMKA AeiicTBHEe TpeTrhero 3akona | OINK-1.V.1
Hprorona.
12 HazoBure, kakoii w3 3akoHoB Kemmepa ycranaBmuBaer ¢opmy | OINK-1.3.1
TPAeKTOPHUH TIIAHET.
13 OneHuTe 3aBUCUMOCTb CHJIBI BCEMHUPHOIO TAroTeHuss oT Maccel | YK-2.B.2
B3aUMOJICHCTBYIOIIUX TN W paccTOSHUA Mexny HumH. OOocHyMTE,
KaK M3MEHHUTCS CHUjla B3aMMHOTO TSTOTEHMs JIByX TEJ, €CJIU Maccy
OJIHOTO M3 TeJl YBEIMUYUTh BJBOE, a PACCTOSHUE MEXIy TelaMu —
YMEHBILIUTH B JBa pa3a.
14 JaiiTe onpeneseHre UMITyJIbca Tea Kak GU3NIECKON BETMYHUHEI. OIIK-1.3.1
15 Cdhopmynupyiite, mnpu Kakux yclIoBUsAX BeimonHsieTcs 3akoH | OINIK-1.3.1
COXpaHEHHUsI UMITYJIbCA.
16 HazoBure, kakas ¢pusuueckas BennyrHa Ha3biBaeTcsi MOMeHTOM cuitbl. | OINIK-1.3.1
17 CpaBHuUTE 3aIIMCU OCHOBHOT'O 3aKOHA AMHAMUKHM J1s noctynarenasHoro | OINK-1.Y.1




W BpaIIaTeIbHOTO ABWXKCHHSA. Halinure B3aMMOCBS3M MEXKIY STHMHU
3aKOHAMH.

18

Cdopmynupyiite 3aK0H COXpaHEHUSI MOMEHTA UMITYIIbCA.

OIIK-1.3.1

19

Jaiite onpeneneHue paboThl Kak (GU3NUECKON BETUIMHBI.

YK-2.3.1

20

CdopmynupyiiTe, 4TO TaKOE MOIIHOCTh KakK (pu3ndeckasi BEINIHHA.

OIIK-1.3.1

21

Kakoit kopabip JBWXKETCS MeEIJICHHEE —
HEHArPYKEHHBI — TpU  OJAMHAKOBOM  MOIIHOCTH
OO6ocHyiiTe CBOIl OTBET.

Harpy>K€HHbIA WJIU
IBUTATENS?

OIIK-1.B.1

22

OObsicHUTE, TIOYEMY LEHTPOCTPEMUTEIbHAS CHUJla MPU BpaIEHUU IO
OKPY’KHOCTHU HE NMPOU3BOJUT PaOOTHI.

YK-2.V.1

23

Uccnenyiite paboTy CHIIBI, €CITH TEJIO Maccoit m = 1 KT moj aeicTBrueM
HEKOTOPOW CHJIBI M3MEHHUJIO CBOIO CKOPOCTH C Vo= 1 M/c 10 v = 3 M/c.
OO0ocHyiiTe TPUMEHEHHE 3aKOHOB, WCIOIB3YEMbBIX [UIsl PEIICHUS
3a/1auu.

OIIK-1.V.1

24

OObsicHUTE, B YE€M COCTOMT pPa3lIUyUe MEXKIY KOHCEPBATUBHBIMHU H
HEKOHCEPBATUBHBIMU CUJIAMHU.

OIIK-1.V.1

25

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

OIIK-1.3.1

26

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

VK-2.3.1

27

Jan ToHkui ctepkeHb Maccoil m = 120 r u gmuHout /[ = 50 cwm,
CHOCOOHBIN BpAIIaThCS OTHOCHTEIBHO OCH, MPOXOJSIICH uepe3 ero
cepenuny. PaccumtaiiTe €ro MOMEHT WHEPUUH OTHOCHUTEIBHO
YKa3aHHOU OCH.

OIIK-1.V.1

28

[Tokaxxute Ha MpuMepe TOHKOIro cTepkHs JuyMHON 20 cm u maccoit 30
r, Kak npuMmenserca Teopema lllteliHepa nmg pacdyera MOMEHTa
MHEPLMHU TEJ MIPU NEPEHOCE OCHU BPALLEHUS C CEPEAMHBI CTEP)KHSA Ha
OJIMH U3 €ro KOHIIOB.

OIIK-1.V.1

29

HazoBute ¢opmyny, M0 KOTOPOH BBIYUCISICTCS MOMEHT HMITYJIbCa
abCOJIIOTHO TBEPJOTO Tea.

OIIK-1.3.1

30

Kak BbluMCcHs€TCS KHHETHUYECKas SHEpPrus BpaLICHUs aOCOIIOTHO
TBepaoro tena? CpaBHUTE ¢ QOPMYINION Ui KHHETHYECKOW IHEPTUU
HOCTYNATEIbHOTO JBYKEHUS.

YK-2.V.3

31

ChopmynupyiiTe 1Ba  IMOCTyJaTa OTHOCUTEIBHOCTH

DiHIITEHA.

TECOPHUH

OIIK-1.3.1

32

CnpaBemniuBa i B crenuaibHOW Teopun oTHocutenbHocTH (CTO)
KJlaccuueckasi popMyIia s KHHETHYeCKo# sHeprun E = mv?/2? Eciu
HET, TO KaK pPacCUUTHIBAECTCS KUHETHYECKAas SHEPrus Tejla COIIACHO
CTO?

OIIK-1.V.1

33

Onpenennure, Kak W3MEHUTCS TEpUOA KOJIEOAHUH MPYKUHHOTO
MassTHUKa IpU YBCIWYCHHU CTO0 MaACChl B 2 pas3a, a KCECTKOCTHU
MPY>KUHBI — B 8 pa3.

OIIK-1.V.1

34

CnenaiiTe BBIBOJ 1O BONPOCY: Kak OyIeT M3MEHATbCA XOJ
MasTHUKOBBIX YacOB IPU HACTYIUIEHUHU JIETHUX JKapKUX [HEH IO
CPaBHEHMIO C XOJIOAHBIMH 3UMHUMH JHSIMH, €CIIU Yachbl YCTAHOBJICHBI
B HEYTEIUICHHOM IOMEUICHUH (CTEPKEHb MAATHUKA METAJNINYECKHil)?
AprymeHTupyiTe cBOi OTBET.

VYK-2.B.2

35

Kak cBs3aHa sHEprUs rapMOHHYECKUX KOJIEOAHUN C MX aMIUIUTYAO0N?

OIIK-1.V.1

36

Chopmynupyiite orpeaeieHue BOIHBI.

OIIK-1.3.1




37 OOBsicHUTEe pa3nuuue MeXAy NpoaosibHeiMu U momnepeunbivu | OIIK-1.V.1
MEXaHUYECKUMHU BOJIHAMHU.
38 3anuimuTe ypaBHEHHE OCETyIIel BOJHEI. OIIK-1.3.1
39 HazoBute, yeMy paBHa cpeHsst 00beMHasl INIOTHOCTh 3Heprun BoHbl. | YK-2.3.1
40 Hcrounuk 3ByKa U NPUEMHHK JBHXKYTCS OpYT OTHOCUTENBHO Apyra co | OIIK-1.V.1
CKOPOCTAMH Uyem M Uyp COOTBETCTBEHHO. CKOpPOCTH 3ByKa B Cpezie
paBaa 340 w/c. Ilpoananusupyiite 3amady UM  ONPEICITUTE
OTHOCHUTEIIbHOE U3MEHEHHUE YacTOTHI 3ByKa 3a cueT 3 dexra Jlomepa.
HcToOuHNK M MPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
M/, Uy, = 60 M/c.
41 Cdopmynupyiire npunimn [ roifrenca. OIIK-1.3.1
42 HazoBute onpenenenre nHTEpPEpEeHIINH BOJH. OIIK-1.3.1
43 Chopmynupyiite, uto Has3piBaeTcsi cTtosuedt BomHOU. IlpuBemute | YK-2.V.1
MIPUMEDP CTOSAYEH BOJIHBI.
44 UYro u3ydaer 3nekTpocraTuka? OIIK-1.3.1
45 [aiite onpeneneHre TOYEYHOTO 3apsia. OIIK-1.3.1
46 Kak wu3meHuTcs cuna B3auMoneHCTBUS JBYX 3ieKTpoHoB, eciu | OIIK-1.V.1
paccTosiHue MEXAy HUMH yBenuuuTh B 3 pasza? OOocHyiiTe Bam
OTBET.
47 [Ipoananu3upyiiTe, Kakyr paboTy coBepmiaer sjekTpocrtaruueckoe | YK-2.V.3
1ojie TMPOTOHa B aTOME BOJOPOJA IMPH TOJIHOM OOOpOTE AIIEKTpOHA
BOKpPYT HETO.
48 Kak B3auMHO OpHMEHTHPOBAHBI CUJIOBBIC JIMHUU U 3KBUNOTeHIHAIbHBIE | OITK-1.3.1
HOBEPXHOCTU?
49 Uto Ha3bIBACTCS ANEKTPUUECKUM JTUMOJIEM? OIIK-1.3.1
50 Kaxue BemecTBa Ha3bIBaIOT AUAJIEKTPUKAMU? OIIK-1.3.1
51 OOBsicHUTe pa3auure MEXIy MnojsapHeiMH u  HemojspHeiME | OITK-1.V.1
TUDJICKTPUKAMH.
52 OueHurte, Kakol €MKOCThI0O Oymyr obmamate Metammmudeckue | OITK-1.B.1
IUIACTHHBI IT0Mmaap0 0.2 M”, KOTOpBIE pasIeIeHb! clioeM napaduHa (€
=2.5) Tommuuoi 0.5 cm?
53 Cnenaiite BBIBOJ, KaK H3MEHMTCA JJIEKTPOEMKOCTh Iiockoro | YK-2.B.2
KOHJIEHCATOpa C KBaJpaTHBIMU IJIACTUHAMHU, €CIM M3 ITHX IJIACTHH
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJ(para.
54 OueHuTe cUTyaluio: JBa KOHJeHcaTopa oauHakoBoil emkoctu 200 | OIIK-1.B.1
MK®D coenuHEHBI MapauienbHo. Kak M3MeHUTCs uX 00mas eMKOCTb,
€CJIM COeIMHEHUE 3aMEHUTh Ha MoclieoBaTeabHoe?
55 [Ipoananuzupyiite, Kakoil BEIUYUHBI 3aps] NoJbKeH HaxomuThes Ha | OIIK-1.V.1
oOKJIaJIKax KOHJEHCATOpa, YTOObl MPU Pa3HOCTU MOTEHIIUAIOB MEXIY
oOknankamu B 12 B on obnanan sueprueit B 1 Jx.
56 [aiite onpeneneHne 3JIEKTPUIECKOTO TOKA. OIIK-1.3.1
57 Chopmynupyiite 3axkoH Oma it y4acTka [eru. OIIK-1.3.1
58 Kak n3mMeHuTCsa conpoTUBIEHUE NMTPOBOJA, €cu ero JiuHa yBenuuutces | OIIK-1.V.1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
59 PaccunTaiiTe MOIIHOCTH, BhIAEIsSIEMYIO Ha conpotuBieHuu 3 kKOm npu | OTIK-1.V.1

IIPOTEKAaHUU Yepe3 Hero Toka cunoi 60 MA?




Bomnpocs (3agaun) muis 3adera / nud¢. 3auera npenctaBieHsl B Tadmnuie 16.

Ta6mmia 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera

Ne /m [Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera Kon
WHJUKaTOpa
1 Jaiite onpeneneHre MarHUTHOM UHAYKIUH. OIIK-1.3.1
2 Cdopmynupyiite 3akon buo-Casapa-Jlamaca. OIIK-1.3.1
3 Kakum 06pa3om ompezenseTcst HanmpaplieHHe cuiibl Ammepa? YK-2.3.1
4 Paccunraiite, yeMy paBHa BeJMdMHA MarHuTHoro mnoss B neHrtpe | OIIK-1.V.1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
5 Paccunraiite MarHUTHYH0 MHIYKLHUIO Ha OCHU JJIMHHOro cojeHouna, | OIIK-1.V.1
coaepxarniero 10 BUTKOB Ha CAaHTUMETpP JJIWHBI U (eppOMarHUTHBINA
CeplIeUHUK ¢ mpoHulaemMoctbio | = 100, ecnu mo HEMY MPOXOIUT TOK
cuioi 2 A.
6 PaccuunTaiite mnoTHOCTP HaMOTKH TOpouAa, HeoOxomumyto, 4yTtooObl | OIIK-1.V.1
IpU Cwie TOKa B HeM, paBHOM 10 A, MarHuTHOE IOJIE Ha €ro OCH
nMeno Benmuuuny 1 mTo.
7 OneHuTe cuTyalnuo: B MAarHUTHOE T0JIE C OJIMHAKOBBIMU ckopocTamu | YK-2.B.2
BJIETAIOT MPOTOH U 3JEKTPOH. ByAyT 1 OTIMYaThCS UX TPAEKTOPHH, U
€CIIU J1a, TO KaKuM 00pa3oM? ApryMeHTUPYHTE CBOIl OTBET.
8 Onpenenure, Kakoll 3apsi[i HECET 3JIEMEHTapHas 4YacTuua, eciu oHa, | OIIK-1.VY.1
JBUTASICh CO CKOpPOCThI0 1 MM/C B MarHuTHOM TioJie ¢ uHAYKnueu 0.5
Tn, ucneiTeiBaet aerictue cuiibl Jlopenna Bennunnoi 0.16 mH.
9 B uem cocTout siBIeHUE 37EKTPOMAarHUTHOM MHAYKLINN? OIIK-1.3.1
10 [Ipoananusupyiite Benuunny JJ1C, Bo3HUKaIOIIYIO B KoJiblle, KoTopoe | OIIK-1.V.1
BBIHOCSIT U3 MOJIs 32 BpeMsi 25 Mc. MeTauinueckoe KOJbLO paguycoM
10 cm HaxomuTcs B MarHUTHOM mosie ¢ uHaykauer 50 mTia. OtBer
3anuiure B MB.
11 [aiiTe onpeneneHusi AMaMarHeTHKaM M TapaMarHeTUKaM. OIIK-1.3.1
12 Kakwue BerecTBa Ha3bIBAIOTCS (peppoMarHeTUKamMu? YK-2.3.1
13 Uto Ha3bIBAIOT KOIPLUUTUBHOU CUIION? OIIK-1.3.1
14 Omnpenenure, Kakasi SHEPrUs 3aKII0YEHA B KaTyllke MHAYKTHBHOCTHIO | OIIK-1.V.1
100 mI'a ¢ TokoMm cmitoit 0.2 A. OTBeT naiite B MJIXK.
15 Urto Ha3bIBaeTCs 3JEKTPOMAarHUTHON BOJTHOM? OIIK-1.3.1
16 Kak B3aMHO OpHEHTHPOBAHBI B 3JIEKTPOMarHUTHOM BojHE BekTOphl | OIIK-1.3.1
HANpPSDKEHHOCTH  DJIEKTPUYECKOIO II0JIs, MAarHUTHOW WMHIAYKLIUU H
CKOpPOCTH BOJIHBI?
17 Chopmynupyiite 3aK0H OTpaKECHHUs CBETA. OIIK-1.3.1
18 [Ipoananu3upyiite, e CBET ABMXETCS ObicTpee — B anmase (n = 2.42) | OIIK-1.V.1
i B Bozie (n = 1.33). Bo ckonbko pa3 pa3nuyaroTcsi CKOPOCTH CBETA B
JIaHHBIX cpenax?
19 Ouenute cuTyalMio: JIyd CBeTa MajaeT Ha rpaHuny pasiena asyx | OIIK-1.B.1
BemiectB noa yriiom 30°. Ilokazarenb mpeaomyieHUs MEPBOU CPEIbI
paBeH 2.4. Bo3MOXHO JI1, 4TOOBI OTPaKEHHBIN U MPETOMIICHHBIN JTyIu
ObulM TepHeHIUKYIsApHBl Apyr npyry? Ecmum na, ompenenure
MoKa3areib MPEJIOMIICHUS BTOPOH Cpebl.
20 Uro Ha3bIBaloT HHTEp(hEpeHIuei ceera’? OIIK-1.3.1




21

Onummure, B 4eM paszjiMuve MEXAY T€OMETPUYECKOM M ONTUYECKOM
Pa3HOCTBIO X014 CBETOBBIX JIyYEH.

YK-2.V.1

22

[Ipenmoxkute TeopeTnueckoe OOOCHOBAaHWE HAIWYUSA PaTyKHOU
OKPAacKH y TOHKUX IJIEHOK (pa3JIuTOe Ha MOBEPXHOCTH BOJBI Macio,
MBUIBHBIE ITy3BIPHU U T.I1.).

VYK-2.B.2

23

Urto Takoe nmumcnepcus cBera kKak siBieHue? I[lpuBenutre mnpumepsl
HAOIIOICHUS] TUCTICPCHH.

OIIK-1.3.1

24

[Ipoananu3upyiite, Kakol HaWOOJNBIIUNA TOPSIOK CIEKTpa MOXKHO
HaOmroaTe Ha JUQPaKIMOHHOM pemieTke, ecnu oHa umeer 500
MITPUXOB HA MUJUIUMETP M €€ 00JIy4aroT CBETOM C JTMHOUW BOHBI 500
HM?

OIIK-1.V.1

25

Yemy paBHa paszHOCTh (a3 JABYX CBETOBBIX BOJIH, IPH KOTOPOM
Ha6monaeTcs1 MHUHHUMYM UHTEHCUBHOCTH?

OIIK-1.3.1

26

[1mocKkomoIApU30BaHHBIM CBET IMaJaeT Ha aHalu3aTop TakK, 4YTO
IUIOCKOCTh TOJspU3aluu  cocTaBiusieT yroan 30° ¢ IJIOCKOCTBIO
aHanuzatopa. Bo CKoibKO pa3 yMEHBIIUTCS MHTEHCHBHOCTbH CBETa B

YKa3aHHOM citydae?

OIIK-1.V.1

27

Yrto Takoe abCOIIOTHO YEPHOE TEI0?

OIIK-1.3.1

28

Bo ckonpko pa3 U3MCHUTCA IOTOK SHCPIrUHM OT HUTH HAKAJIMBAHUA
JaMIIbI, €CIM YABOWTH €€ Temmeparypy? OOocHyiTe Baiml OTBET,
ormpasichk Ha 3akoH Ctedana-bonbpiimana.

VK-2.V.1

29

Pacnionoxkure ciemyrommue CIeKTpalbHBIE KIACChI 3BE3J B IOPSIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — XxenTole,

M — kpacHbie,

O —romy0Osie

Hcrnonb3yiiTe B OTBETE 3aKOHBI U3JIYYCHHS aOCOTIOTHO YEPHOTO Tea.
OOBsSICHUTE TTOJTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

YK-2.V.3

30

Yro HaswiBaeTcst BHEMTHUM (HoTOdPdekToM?

OIIK-1.3.1

31

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

OIIK-1.B.1

32

OObsicHUTE TPUYUHY BO3HUKHOBEHHUS TOPMO3HOI'O PEHTI€HOBCKOIO
U3JTY4CHHUS.

OIIK-1.3.1

33

OO0BsicHuTe, Kak dHeprus GOTOHA CBsA3aHA C JJIMHOW CBETOBOU BOJIHBI.
OOGocHyiiTe Ball OTBET.

YK-2.3.1

34

®doToH ¢ anuHOM BOJHBI A = 97,04 mM paccesyics Ha HEMOJBH)KHOM
anekTpoHe mon yriom 6 = 90°. Ilpemnoxure crnocod ompeaeneHus
OTHOCUTENIbHOTO  W3MEHEHHUS  JUIMHBI  BOJHBI  (OTOHA  MIpH
KOMIITOHOBCKOM PACCCAHHU. Paccuuraiite ero BCJIIMYMHY B YKa3aHHOM
ciaydae. KoMntoHOBCKast JyiiHA BOJIHBI paBHa 2,426 M.

OIIK-1.B.1

35

Onumure, 9YTO MPECTABIAECT COO0M aTOM B paMKax Mojenu ToMcoHa.
Kakue ocHOBHBIE HETOCTATKHA JAaHHOM MOIeIn?

OIIK-1.3.1

36

ATOM BOJIOpO/Ia HAXOAUTCA B OCHOBHOM COCTOSIHMM. Kakoil JIuHBI
BOJIHBI U3Jy4CHHUE MOXKET UCIYCTHTh JaHHbIM aroM? OOOCHY#TE Bail
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

OIIK-1.V.1

37

B uem coctout runotesa ae bpoiinsa?

OIIK-1.3.1

38

OObsicHUTE, TpU KaKUX YCIOBHUSAX MHUKPOUACTHIBI IPOSIBISIOT

OIIK-1.3.1




BOJIHOBBIE cBo#cTBa. [lpuBeaute
BOJIHOBBIC CBOMCTBA YaCTHII.

MPUMEPHI,  TTOITBEPKIAAIOIITIE

39

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

OIIK-1.V.1

40

KaxoB ¢u3ndeckuii CMbICI BOTHOBOH QyHKIHH?

OIIK-1.3.1

41

B uem oriamumMe CTaMOHApHOTO W HECTAlMOHAPHOTO YpPaBHEHUS
[pénunrepa?

YK-2.3.1

42

OueHute 1O TOPSAAKY BEIUYMHBI BpeMs JKH3HH KBAHTOBOTO
COCTOSIHMSI, DHEpPrusi KOTOPOrO XapaKTEpPU3YyeTCs Ppa3MbIBAHUEM
nopsigka AE = 0.1 5B.

OIIK-1.B.1

43

MukpouacTuua 3amnepra B O4JHOMEPHON NOTEHIUAIBHON AIME IIUPUHON
/ ¢ OeCKOHEYHBIMHU CTEHKAaMH M HaXOJUTCSI B COCTOSTHUM C KBAHTOBBIM
yucioM n = /. IlokaxuTe, Kak ONpEAEIUTb KOOPAWHATHI TOYEK, B
KOTOPBIX BEPOSITHOCTb OOHApY)XUTh MMKpPOUYACTHUIy MaKCHMaJIbHa.
Haiinure ux B yKa3aHHOM Ciydae.

VK-2.B.2

44

CpaBHuTe JIMHY BOJIHBI A bpoitns ming mapuka maccoit my, = 0,2 T u
o 2
POTOHA Maccoii m, = 1.67*10™, UMEIONMX 0IMHAKOBBIE CKOPOCTH V.

OIIK-1.V.1

45

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

OIIK-1.V.1

46

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

YK-2.V.1

47

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

YK-2.V.3

48

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

OIIK-1.3.1

49

OOBbscHUTE, YEeM OTJIMYAETCS XapaKTep 3allOJHEHHUS COCTOSHUMN
KBAaHTOBOM CHCTEMBI (DepMHUOHAMU U OO30HAMM.

OIIK-1.3.1

50

[Ipennoxute  TeopeTudeckoe OOOCHOBAHHWE, KaK  H3MEHHUTCS
MPOBOJIMMOCTh KPEMHHEBOTO oOpasma, €clii B HEro BHEAPHUTH
HeOOoJIbIIIOe KOJIMYECTBO MHANEBOM mpumecu? BaneHTHOCTH KpeMHUS
paBHa 4, BaJICHTHOCTbh UHAUS — 3.

OIIK-1.B.1

51

ConocCTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHYXKACHHOT'O U3JTYYCHHA.

OIIK-1.V.1

52

OnuiyTe TpUHITMI PabOTHI Ja3epa Mo TPEXyPOBHEBOW CXEME.

OIIK-1.3.1

53

Jlazep pabotaer MO TPEXypOBHEBOW CXeMe. DHEpPrusi OCHOBHOTO
coctosiausl E; = -8 3B, 3Heprus Bo30yXIEHHOTO cOoCcTostHUS E, = -5
9B, sHeprus metactabmwibHOTO coctostHus E3;= -5.2 3B. Onpenenure
JUTMHY BOJIHBI, HA KOTOPOU MPOMCXOIUT padoyuee N3IydcHHeE.

OIIK-1.V.1

54

Yemy paBHa MOJISpHaAs TEIUIOEMKOCTh TBEPAOrO Teja, COTJIACHO
KJIacCUYeCKor Teopun tertoeMkoctu rononra u [1tu?

YK-2.3.1

55

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

OIIK-1.V.1

56

Kakas wactuma HaseiBaetcss (QonoHoM? Kakum  KBaHTOBBIM

pacnpeeIeHueM ONMHUCHIBAIOTCS (DOHOHBI?

OIIK-1.3.1

MpeICTaBJICHBI B Tabsmie 17.
Tabnuua 17 — IlepeueHb TeM 17151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM paboThI

[lepeyenp TeMm [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

Ne i/t

| TpumepHblii HepedeHpb TeM i KyPCOBOTO HPOEKTHPOBAHHS/BHIIIONHEHHS |




KYpPCOBOM pabOThI

Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO

Bormpocst

MpeICTaBJICHBI B Tabsmie 18.

Ta6mmma 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

Uil TPOBENCHUS MPOMEXKYTOYHOM arTecTalMd B BHJIE TECTUPOBAHUS

No i/t

[IpuMepHBIil IepeueHsb BOIIPOCOB ISl TECTOB

Kon
WHMKATOpa

Cemectp 1

Kakas Oyzner TpaeKTOpHsl y YaCTUILIbI, ABIKYIIEHCS paBHOMEPHO C
IIOCTOSIHHBIM 110 BEJINYUHE YCKOPEHUEM.

1) [Ipsimast nuHuA

2) JIuaus ¢ neperuooM
3) [TapaGona

4) OKpy:XHOCTH

OIIK-1.V.1

Omnpenenure, Kakasi U3 MPEACTABICHHBIX (PUINUECKUX BEITUIHH UMEET
€MHUILY U3MEPEHUs1, COBMAIAIONIYIO C €AUHUIICH U3MEPEHUs CUIIBI.

1) Wmnynsc

2) Yckopenue

3) Bec

4) VYraosas cKOpoCThb

VK-2.3.1

Urto nmpoun3oita€T mocsue abCcoMoTHO HEYNPYTOTo yaapa YacTHI] MacCaMu
m; = 4m; u ¢ kKuHeTnyeckumu sueprusimu T, = 6T,. Yactuua ¢ maccoit
m; ABUTAJIACh BIPABO, & YACTHIIA C MACCOU M, - HABCTPEUY YaCTHIIE C
Maccou m;.

1) YacTuisl OyayT ABUTATHCS BIIPABO

2) Exunast yacTuua 0yaer ABUraTbesi BJ€BO

3) Yactuiisl OyAyT MOKOUTHCS

4) Yactuiiel OyayT IBUTATHCS B MPOTUBOIOJIOKHEBIE CTOPOHBI

OIIK-1.B.1

[Ipoananu3upyiiTe, Kakoi OTBET ABISETCS NPABUIBHBIM Ha BOIIPOC:
«Yemy paBHa cyMMa BHYTPEHHUX CHUJI, JEHCTBYIOIIUX MEXIY TeIaMu
3aMKHYTOM MEXaHUYECKOU CUCTEMBI?»

1) V3MeHeHuIo SHEPTUU CUCTEMBI

2) Hymo

3) H3MeHeHuI0 UMITYIhCa CUCTEMBI
4) VYckopeHUIO IEHTPa MacC CUCTEMBbI

YK-2.V.1

Uto nmpoun3oiAeT ¢ MOMEHTOM WHEPIIMU CBUHIIOBOTO ITUJIUHIPA
OTHOCHUTEIILHO OCH, COBIAAIONIEH C €r0 TEOMETPUUECKON OChIO
CUMMETpPUH, €CIIH HWJIMHJP CIUTIOMIUTD B AUCK?

1) He usmenurcs

2) YBeJau4uTcs

3) Coxpanutcs

4) CtaHeT paBHBIM HYJIIO

VK-2.B.2




VYKaxuTe BEpHYIO 3allUCh YpaBHEHUS JMHAMUKH BpaIlaTeIbHOTO
TIBUKCHHUS.

1) M=J*o

2) e=M/J

3) M=L*»’

4) L =r*p*sina

OIIK-1.3.1

VYkaxute, yeMy paBeH MOMEHT MHEPLUU TOHKOro 00py4a Maccoil m u
paguyca r

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

OIIK-1.3.1

BriGepure ¢pazy, COOTBETCTBYIOIIYIO IEpBOMY 3aKOH HploTOHA:!
«ITepBbiii 3akoH Hbl0TOHA yTBEpKIAET. .. »

1) ®akT cymecTBoOBaHUSI AOCOTIOTHOTO JTBUKCHHUS

2) CyumecTBOBaHHE HHEPUHAJIbHBIX CHCTEM OTCUYETA

3) @axT cymecTBOBaHUS HEMHEPIUATBHBIX CHCTEM OTCUETA
4) @akT CcylecTBOBAaHUS MPUHLIUI OTHOCUTENIbHOCTH ["anumes

OIIK-1.3.1

Paccuuraiite BenMunHy MOAYJsl MAaKCUMaIbHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JBUKEHUE KOTOPOM OMHUCHIBACTCS ypaBHEHHEM X = 3¢0s(2f —
7/4) cm

) 12 w/i?
2) 3wk’
3) 7w/’
4) 9 wm/i?

OIIK-1.V.1

10

Bribepure Gpopmyity, onpeaensionyo BeJIMuuny (Ha3oBoi ckopocTu
BOJTHBI

1) v=o0%
2) v=k*v
3) v=k*A
49 v=m/k

OIIK-1.3.1

11

Paccuuraiite, yemy paBHa paboTa KOHCEPBATUBHOM CHJIBI IO 3aMKHYTOM
Tpaekropuu (1o Toukam 1,2,3 u 1)

1) 3aBucHUT OT yOBUTH MOTEHITHATBLHOM SHEPTHUH

2) IlponopuuoHanbHa NPUPALEHUI0 KUHETUYECKOW SYHEPTUU
3) PaBHa Hy./10

4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

VYK-2.3.1

12

Kakas u3 nepeunciieHHbIX (U3NYECKUX BEIMYMH UMEET Pa3MEPHOCTh
(kr-M)/c??

1) MowmeHT cuibl
2) MowmeHT uHepIuu
3) MomeHT uMnyJbca

OIIK-1.3.1




4) Cuaa

13

Korna TanrenuuanbHOE YCKOPEHHE PAaBHO HYIIIO, @ HOpMaIbHOE
YCKOpPEHHUE OCTOSHHO, TO TAKOE JIBU)KEHHE HA3bIBACTCH ...

1) PaBHOMEpHBIM KPHUBOJIHUHEHHBIM

2) PaBHOMEpHBIM NPSAMOJINHENHBIM

3) PaBHOYCKOpPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMepHBIM BpalleHUEM

OIIK-1.3.1

14

BriOepure npaBmiibHbIH 0TBET. Kak M3MeHAETCS MOYNIb CKOPOCTH TPH
NPSMOJIMHEHHOM JBIKCHNH, €CJIU 3aBUCUMOCTD IIPOHACHHOTO TEIOM
IYTH OT BPEMEHH 3a7aHa ypaBHeHHeM: S =4 + 151 + 17

1) VYoOwiBaeT

2) Ilpoxoaut uepe3 MUHUMyM
3) Bospacraer

4) Ocraércs MOCTOSTHHBIM

OIIK-1.V.1

15

Kax Be1ynCIsI€TCI MOMEHT HHCpUIUHA MaTepHaHBHOﬁ TOYKH?

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

OIIK-1.3.1

16

Kak cooTHOCATCS MOMEHTBI HHEPLIMU JUCKA J; M TUIUHIpa J;, KOTOpbIE
MMEIOT PaBHbBIE MacChl U pagNyChl?

1) J.=J,
2) I> 1,

3) 1> 2%,
4y I,> 12

YK-2.V.3

17

Haiinute oTHOMIEHNE TpoU3BeIeHHBIX padboT (A1/A;), eciu aBa AKMCKa C
paBHBIMH Maccamu U paauycamu R u R, (R} = 2R,) packpyunBaroT u3
COCTOSIHUSI TIOKOSI IO OJIMHAKOBBIX YTIIOBBIX CKOPOCTEH.

1
2)3
3) 4
45

OIIK-1.V.1

18

Kaxoit yuéHnslii co3pai criennanbHyto Teopuro oTHocuTeabHocTH (CTO)?

1) Tanunei
2) JUHIITEeHH
3) Jlopeni

4) bop

OIIK-1.3.1

19

Bri6epute ypaBHeHHEe, ONMCHIBAIOIEE TAPMOHUYECKUE KOJIeOaHHUSI.

1) x=0,ltg(2t*+7/6)
2) x =0,1cos(2t+m/6)
3) x = Sctg(8t*+m/2)
4) x= 0,05arctg(2t0’5)

OIIK-1.3.1




20

[Ipoananu3upyiiTe, Ipu KaKOM YCIOBUHU B CUCTEME, COBEPILIAOIIEH
BBIHY)KJICHHBIC KOJIeOaHus, OyaeT Habmo1aThesi pe30HaHC (M) —
COOCTBEHHAs YacTOTa, () — YACTOTA BBIHYKJIAIOIIEH CHIIBI)?

1) o>>wm
2) ®>wmo
3) o=y
4) o <<wp

VYK-2.3.1

21

BriGepure, kakast pusnueckas BeTUUMHA U3MEHSAETCS 10/ BO3ACHCTBUEM
CHJIBI Ha TEJIO COIVIACHO BTOPOMY 3akoHy HproTOHA.

1) Monspnasa macca
2) CkopocThb

3) Macca

4) MoMeHT uHepuuu

OIIK-1.3.1

22

BriGepuTe, B Kakoi cucTeMe Tl MOJHBI MOMEHT UMITYJIbCa OCTAeTCs
MTOCTOSIHHBIM.

1) 3amkHyTOIl

2) HesamknyTO#, r;ile CcyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYITIO
3) HesamkHyTOH, r1e¢ CyMMa MOMEHTOB BHEIIHUX CHJI IOCTOSIHHA

4) HeszamknyTOi

OIIK-1.3.1

23

VYkaxwure, paboTa Kakoi U3 MEepeyrCICHHBIX CHJI PaBHA HYIIO MIPH
3aMKHYTOM TPA€KTOPUU JABUKEHUS TEa.

1) Bsskoro tpeHus

2) Cunbl TpeHUS KaueHUs

3) Tsarorenust

4) Cunbl TpeHUS CKOJIBbKEHUS

OIIK-1.3.1

24

YeMy paBHA BeJIMYUHA YCKOPEHUSI CBOOOTHOTO Ma/ICHUS g HAa BBICOTE
HaJl MOBEPXHOCThIO 3eMJIH, paBHOU panunycy 3emiun? Bennuuny g
BOIII3H TIOBEPXHOCTH 3eMITH IPHHATH PaBHOIT 9.8 M/c”.

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

OIIK-1.V.1

25

[Ipoananu3upyiiTe, Kak U3MEHUTCS TIEpUOJT KoneOaHuit
MaTeMaTU4YeCKOro MasiTHUKA, €CJIH JJIMHY €T0 M0/IBeca YBEJIUYUTh B 9
pa3, a Maccy rpysa — yBeJIM4uTh B 4 pasa.

1) YBeauuwnrcs B 3 pa3a
2) VYBenuuutcd B 4 paza

3) YmenbwmuTcs B 2 pasza
4) VYwmenbluuTcs B 4 paza

VK-2.V.1

26

O1eHuTe 37IEKTPOEMKOCTb IUIOCKOTO BO3YIITHOTO KOHACHCATOPA, €CITU
paccTosiHue MEXAy ero oOKJIaJAKaMH yBEITHUUTH B 9 pa3, a 001acTh
MeXIy OOKIaKaMu 3aIUTh JUCTHIUTHPOBAHHON BOIOH (& = 81).

VK-2.B.2




1) VYmenbuutes B 4 pa3
2) VYBenuuurcs B 4 pasza
3) YBeauuurcs B 9 pa3
4) VBenuuurtcs B 12 pa3

27

Ha3zoBure BemecTBa, KOTOPBIE MIPU OOBIYHBIX YCIOBUSAX MPAKTUYECKU HE
IIPOBOJAT DJIEKTPUUYECKUI TOK.

1) IIpoBonHuKH

2) IlomynmpoBogHUKHU
3) Ilnatuna

4) JdudjekTpuku

OIIK-1.3.1

28

Kaxk HampaBneHbl CHIIOBBIC JIMHUHM HATIPSDKEHHOCTH
AIEKTPOCTATHUECKOTO TOJIs, CO3AAaHHOTO TOYECYHBIM OTPHUIIATEIIHHBIM
3apsaom?

1) 3akpyuyuBaroTCs BOKpPYT 3apsaa

2) K3apsany

3) 3akpyuuBarOTCsa BOKPYT 3apsia [0 YaCOBOW CTPEIIKE

4) 3akpyuuBarOTCs BOKPYT 3apsija MPOTUB YACOBOU CTPEIKU

OIIK-1.3.1

29

MoskeT 11 yacTulla UMETh 3apsill, BEIMUMHA KOToporo B 1.5 paza
OoJIbLIIe AIIeMEHTapHOro 3apsiia’?

1) Moxer

2) Hert, He MoxkeT

3) Moxer, HO TOJIBKO €ClH 3apsij OTPULATEIbHBIN
4) MoxeT, HO TOJBKO €CJIH 3apsi/l MOJI0KUTEIbHBIN

OIIK-1.3.1

30

UeMy paBeH MOTEHIMAI IEKTPUUECKOTO MOJIsA?

1) IloTeHuuManbHON SHEPTUA €AUHUYHOTO MOJ0KUTEIBHOTO 3apsaa Uiu
OTHOIIEHUIO MOTECHIIUAILHOW SHEPTUHU K 3apsy

2) Pabote cui1 moJisi Mo nepeMenieHNI0 eAUHUYHOT O
MOJIOKUTEJIbHOT0 3apsiia U3 JAHHOW TOYKHU MOJIs B
0eCKOHEYHOCTh

3) Cune, AeUCTBYIONIEH Ha 3apsij, HOMENICHHbBIN B TaHHYIO TOUKY OJIS

4) KuHeTn4eckou »Hepruu MPOOHOTO TOYSYHOTO SIUHUIHOTO 3apsiia B
JTAHHOM TOYKE TTOJIS

OIIK-1.3.1

31

Hanummre popmyny 3akona Oma B muddepennmansHoit popme.

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

OIIK-1.3.1

32

Haitnure nmpaBriibHOE Ha3BaHUE MJ11 BEKTOPHOM CHIIOBOM
XapPaKTEPUCTUKU IEKTPOCTATUYECKOTO TOJIS.

1) Ilorenmuman
2) HanpsizKeHHOCTb
3) Hunyxnus

VK-2.3.1




4) 3apsn

33

Onenure, Kak U3MEHUTCSI CHJIA DJIEKTPOCTATHUECKOIO B3aUMOJAEHCTBUS
JBYX TOYEUHBIX 3apsJ10B, €CIIM OJAMH U3 HUX YMEHBIINTH B 4 paza, a
paccTosiHuEe MEXy HUMU YMEHBIIUTH B 2 pasa.

1) VYmenbuures B 8 pa3
2) VYwMenbmutcs B 2 paza
3) Ywmenbumutcs B 16 pa3
4) He u3MeHuTCH

OIIK-1.B.1

34

Onenure, Kak 3aBUCUT JIEKTPHUUECKAsl IPOBOJUMOCTD TPOBOJHHUKA OT
MPUJIOKEHHOM K HEMY pa3HOCTH MOTEHIUAIOB.

1) IlpsMo mpomopHHOHATEHO

2) IlpomoprimoHanbHO CTETIEHH OT Pa3HOCTH MOTEHIIUAIOB
3) IlpomopimoHaIbHO KBaAPaTy

4) He 3aBucuT

OIIK-2.¥.3

35

VYkaxure GU3NUECKYIO BETUUNHY, KOTOpasi UMEET TY K€ €AUHUILY
U3MEPEHMS, UTO U HAIPSKEHUE.

1) HanpsxeHHOCTB
2) IlpoBoaumocTb
3) 24C

4) ConpoTHuBieHNE

OIIK-1.3.1

Cemectp 2

36

Kak Ha3pIBaeTcst BeIMUMHA HANIPSHKEHHOCTH T10JISL, €CIH
HaMarHM4eHHOCTh (peppoMarHeTrka oOpamiaercs B Hylb U
HaNpPsHKEHHOCTD TO0JIs1 HalPpaBJIeHa MPOTUBOMOJIOKHO MO0,
BbI3BaBIIEMYy HaMarHU4UBaHue?

1) T'ucrepesucom

2) KospuutusHoii cuioit
3) Ilonspusanueit

4) MarsuToaBMWXKyIIeH CUITON

OIIK-1.3.1

37

OreHure, O KaKOW TPACKTOPHUH OYIET IBUTATHCS B MATHUTHOM I10JIE
YacTUIIA, JIETSIIAs C TOCTOSHHOW CKOPOCTBIO BIOJIb JIMHUI MarHUTHOU
UHIYKIUU?

1) OxpyXHOCTBH
2) Ilpsamas
3) Osanowun
4) Dnmurnc

VK-2.V.1

38

B kakux CAMHUIAX U3MCPIACTCA HANIPAKCHHOCTD SJICKTPHYCCKOT'O moJs?

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

YK-2.3.1

39

YcTaHoBUTE COOTBETCTBHE MCXKAY MaTCprajIoM IMMPOBOAHHUKA U €T0

OIIK-1.3.1




AJIEKTPOIPOBOTHOCTHIO:

Marepuan DneKkTponpoBoaHOCTH (G, 1/(OM-cm)
A) Merann 1)>10"-10"
b) [MonympoBoaHUK 2) 107" -10°
B) JIM9IeKTPUK 3) 10* - 10°
OtBet: 1-B, 2-b, 3-A
40 | OueHurte, Kak COOTHOCATCS YTJIbl IAJIEHUS 0L M OTPAKEHUS (@ cBeTa? OIIK-1.3.1
I) a>>¢
2) a>¢
3) a=¢
4) a<o
41 | Ilpoananu3upyiTe, 4eMy paBeH aOCOTIOTHBIN noka3atens npenomiienus | OIIK-1.Y.1
Cpeabl C TUAIEKTPUIECKON MPOHUIIAEMOCTBIO € = 16 1 MarHUTHOM
MPOHUIIAEMOCTHIO [ = 1.
1) 1/32
2) 1/4
3) 4
4) 1/16
42 | Ykaxure sBJIICHUE, KOTOPOE UMEHYETCsl nHTephepeHInel BOIH? OIIK-1.3.1
1) Orubanue BOJTHAMH MPENSATCTBHMA
2) HaJjoxkeHue APYr HA APYra BOJIH, HAYIIMX OT KOT€PEeHTHBIX
HCTOYHUKOB
3) OTkJIOHEHHUE BOJH OT MePBOHAYATIHLHOTO HAIIPABJICHUS
pacipocTpaHeHUs TPU IEPEX0/Ie U3 OJTHOU CPEMIbI B IPYTYIO
4) 3aBHCUMOCTH (pa30BOM CKOPOCTH OT JJIMHBI BOJTHBI
43 | [Ipoananu3upyiTe, KAKUM JOJKEH OBITh Yroll majieHus ceeroBoro ayda, | OIIK-1.V.1
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI ¢ ajatoumM yroiu 40°.
1) 25°
2) 55°
3) 20°
4) 45°
44 | OneHuTe ONTHYECKYIO JUIMHY yTH L W3 OJTHOW TOYKH B APYTYIO, €CITU OIIK-2.B.2
paccTosiHue MEeXy IBYMSI TOUKaMU IPO3PAYHON AUIIEKTPUIECKOM
cpensl S =4 M. [Tokazatens npenomieHus cpensl n = 1.5. Onruyeckas
JUTMHA yTH L U3 OIHOM TOYKH B APYTyIO COCTABUT. ..
1) 5m
2) 6™
3) Tm
4) 11m
45 J11s 00BsICHEHUST KaKOTO SIBIICHUSI MOXET OBITH UCIOJIb30BaH MPHUHIIUTL VK-2.3.1

I'toiirenca-®penena?




1) KorepeHTHOCTB

2) HMudpakuus

3) Ilonspuzauus

4) KopnyckynsipHO-BOJIHOBOM JTyaJiu3M

46 | [Ipoananusupyiite, yeMy paBeH NEPUOJ PEILIETKH, KOT1a OIIK-1.V.1
mudpakuuoHHas pemerka coaepxut 200 mTpUxoB Ha MUIUTUMETP.
1) 100 mxm
2) 500 mxm
3) 200 mxMm
4) 5 MM
47 | Ilpoananu3upyiTe HHTEHCUBHOCTD CBETA MPU MHTEPhEPEHITNN YK-2.V.1
OJIMHAKOBBIX BOJIH C UHTEHCUBHOCTBIO / OT KOT€PEHTHBIX UCTOUYHUKOB B
TOYKE, B KOTOPOU pa3HOCTh (a3 paBHa 2*7*N (N=0, 1, 2, ...)?
1) 4*1
2) 3*]
3) 1
4) 0
48 | Yro U3 mepeyncIeHHOTO SIBJISIETCS OCOOCHHOCTHIO CHIIOBBIX JTMHHMA OIIK-1.3.1
MarHuTHOTO NOJIs?
1) CunoBble THHAHM MATHUTHOIO NOJISI BCEria 3aMKHYThIE
2) MarHuTHbIe CHJIOBBIC JTUHUY HAUMHAIOTCS HA MATHUTHBIX U
3aKaHYMBAIOTCS HA AJIEKTPUUYECKUX 3apsaaax
3) MarHuTHbI€ CUIOBbIE JIMHUN HAYMHAIOTCA U 3aKaHYUBAIOTCS Ha
MarHuTHBIX 3apsiax
4) MarauTHble CUJIOBBIC TMHUM HAUMHAIOTCS U 3aKaHYMBAIOTCS HA
UIEKTPUUECKUX 3apsiiax
49 | Cuenaiite BBIBOJ, KaKOil reOMETPUUECKOM (PUTypoil MOMKHO OIUCaTh OIIK-1.B.1
TPAEKTOPUIO JABMKEHUSI 3apsSHKEHHON YaCTHIbI, IBUTAOLIEHCS O
HeKOoTOpbIM yriaoM (0° < a < 90°) K TMHUSAM MarHUTHON MHIYKIUH.
1) OxpyxHOCTBH
2) IlapaGona
3) T'unepbona
4) Cnupansb
50 | Ouenwure creneHs nonspusanuu P csera, eciau cBet npeacrasiser coooit | OIIK-1.B.1
CMECh €CTECTBEHHOI'O CBETA C IJIOCKOMNOJISIpU30BaHHbIM. IHTEeHCUBHOCTD
MOJIIPU30BAHHOTO CBETA B JIy4€ paBHA MHTEHCUBHOCTH €CTECTBEHHOTO
CBeTa.
1) 25%
2) 35%
3) 50%
4) 75%
51 | PaccuunTaiiTe mokasaTesb IpeJIOMIIEHUS BEIIECTBA, eciiu ckopocTh cBeta | OIIK-1.V.1

MIPU TIEPEXO/IC JTyda U3 BO3/lyXa B HEKOTOPOE BEIIECTBO YMEHBIINIACH
Ha 20%.




) 1.2
2) 1.25
3) 0.2
4y 22

52

PaccuuraiiTe yron Mexxy ONTUYECKMMU OCSIMU TOJIIpU3aTopa u
aHanu3zaropa. [Ipu mpoxXoKIeHNH CKPEILEHHBIX MOIPU3aTopa U
aHaJIN3aTOPAa NHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.

1) 60°
2) 45°
3) 30°
4) 90°

OIIK-1.V.1

53

[Ipoananu3upyiiTe, Kak K3MEHHUTCS BEJIMUMHA MAarHUTHOW UHAYKIIMW HA
OCH JUIMHHOTO COJIEHOWa, €CIIM TOK B HEM YBEITMUUTH B 4 paza, a
IJIOTHOCTh HAMOTKH BUTKOB YMEHBIIIUTH B 2 paza’?

1) YBeauuurcs B 2 pa3za
2) VYBenuuurtcs B 9 pas

3) VYwmenbuutcs B 9 pa3
4) VYwmenbmurcs B 3 paza

VK-2.V.3

54

yKa)KI/ITe, KaKo€ TeJI0 SBIIIETCS aOCOIIOTHO YCPHBIM TCJIIOM.

1) Ilorsomaer Bce majaoiiee Ha Hero U3Jay4eHne
2) Orpaxaer Bce najarouiee Ha Hero U3JydeHue

3) Hznmydaer B peHTI€HOBCKOM JHAIa30HE

4) Wzny4aeT B BUAMMOM JHAMa30HE

OIIK-1.3.1

55

VY KaKkoro u3 Tel oTpaxkareiabHas CHOCOOHOCTh OJM3Ka K HYII0?

1) IIpo3pauynoro
2) 3epkaabHOTO
3) MaroBoro

4) YepHoro

VK-2.3.1

56

OHGHI/ITC, BO CKOJIBKO pa3 yBeJII/I‘-II/IJIaCI: BHGPFGTH‘{CCKEUI CBCTUMOCTH
a0COTIOTHO YepHOTo Tena npu ero HarpeBanuu ¢ T;= 1000 K mo T, =
3000 K.

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

OIIK-1.B.1

57

BriGepure, kakas popmyia HanGoee TOUHO ONUCHIBACT CIIEKTPAIBHYIO
IUTOTHOCTh SHEPTETHYECKOH CBETUMOCTH a0COIIOTHO YEPHOTO TEJa.

1) ®opmyna @epmu-JIupaka
2) ®opmyna boze-DiiHniTeliHa
3) ®opmyaa Ilnanka

4) ®opmyna Panes-JlxnHca

VK-2.3.1

58

Kakoe n3nydenue sBisieTCsi paBHOBECHBIM?

OIIK-1.3.1




1) Ansda-, 6eTa-, raMMa-u3ITydCHUS

2) TermioBOE U3JIy4YeHHUE

3) JlazepHoe n3aydyeHHE B BUIMMOM U HH(PPAKPACHOM JHaIia3oHax
4) TopMO3HOE PEHTTEHOBCKOE U3JIyYEHUE

59

YKaKuTe 3aKOH, KOTOPBIH OMpeIessieT MOJI0KEHHEe MaKCUMyMa
U3ITy4aTENbHON CIIOCOOHOCTH a0COMIOTHO YEPHOTO TPU 33ITaHHOM
abCoNIOTHOM TemmepaType.

1) 3akon Credana-bonpimana
2) IlepBrIii 3ax0oH Buna

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-1.3.1
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VYkaxute Gopmyiy, onpeAesionyio SJHEPTUI0 CBETOBOTO KBAaHTa!

1) E=(m*c)2

2) E=h*c

3) E=h*\

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

OIIK-1.3.1
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[Tpoananu3upyiite, Kak ©3MEHSACTCS CHJIa TOKA HACBHIIICHUS MTPH
¢dorodddexre B ciryyae yMEHbIICHHS CBETOBOTO IMOTOKA MaIAI0IIETO
CBETa IMOCTOSIHHOM JUTMHBI BOJIHBL.

1) YMenbmaercst

2) CHauana yMeHbILIAeTCs, 3aTEM YBEIMUNUBAETCS

3) CHavana yBeIMYMBACTCS, 3aTEM YMEHBIIAETCS

4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBIIAETCS

YK-2.V.1
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[Ipoananu3upyiiTe, 4TO MPOU30MAET C KHHETUUECKOUN YHEPTUEH
(OTOAIEKTPOHOB, €CJIH, HE MEHSISI YACTOTHI MAAIOIETO CBETa,
YBEJIMYUTH €r0 HHTEHCUBHOCTH B 2 pasa.

1) YMmenbmutcs B 2 paza
2) YBenuuurtcs B 4 pasza
3) He uzMmeHurcs

4) YBenuuuntcs B 2 pasza

YK-2.V.3
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OrneHnTe BeMMYUHY KpacHOU rpaHuilsl porodddexTa (B reprax) mis
KaTo/a, U3TOTOBJICHHOTO U3 BOJIb(paMa TOMIHHON 2 MM. KaToa mOKpEIT
cioeM okcuja 6apusi. Pabota BIX0/1a AJIEKTPOHOB € MTOBEPXHOCTH
Kkatoza pasHa 2 5B. [TocrosiHaas [Ianka — h = 6.6%107* Jlx*c. 3apsin
snextpona — e = 1.6¥10™"° Ko,

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

OIIK-1.B.1

64

Kakum 00pa3oM 3aBUCHT paboTa BBIXOA AIEKTPOHA C TOBEPXHOCTH
KaToJla U3 KaJIMUs OT YaCTOTHI MaIaloIIero ceera’?

1) IlpsMo nponopIuoHaIbHO YacTOTe
2) IlponopuuoHaIbHO YCKOPSIOIIEMY HAIIPSKEHUIO
3) IlponopiuoHaabHO KBaapaTy 4acTOTHI

OIIK-1.3.1




4) He 3aBHCHUT OT 4aCTOTBI

65

[Tpoanammsupyiite, Oynet au HabmonaTbest pororddexT, ecnu
IUTACTUHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JAIHMHON BOJHBI 600 HM?
PaboTa BeIXO/1a 351eKTpOHA U3 JTaHTaHa paBHa 3.3 3B.

1) ®oroaddext Bo3MoKeH, eciii KaToJ HarpeTh 10 TemMreparypsl 347
K

2) He oOyaer

3) ®otorhdexT BO3MOKEH, €CIH TOTOTHUTEIHHO MPHIOKHUTH K
IUTACTUHKE YCKOPSIOIIYIO Pa3HOCTh MOTEHIMAIOB BETMUYMHON HE
Menee 1 B

4) ®oto3(deKrT BO3MOKEH C BEPOSITHOCTHIO p = 0.5

OIIK-1.V.1
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Crenaiite BBIBOJ O BETUYMHE MUHUMAJIBHOTO OOPAaTHOTO HANPSKECHHUS,
IPY KOTOPOM ITOJTHOCTBIO MPEKpaIaeTcss OTOTOK. Y CIOBHE: YIHEPTHS
¢doToHOB paBHa 6.5 3B, a (OTOKATO] U3TOTOBIIECH U3 JIUTHS, paboTa
BBIXOJ]a KOTOPOTO COCTaBIISIET 2.5 »B.

1)4B
2)9B

3)6.5B
4)2.5B

OIIK-1.B.1
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OueHute, BO CKOJIBKO pa3 JaBJICHHE CBETA, MMaIAt0IIEr0
MEPICHIUKYISIPHO UICATHHO 3€PKATbHON TOBEPXHOCTH, OOJIbIIIE
JABJICHUS CBETA, MAJAlOIIero NEPIECHIUKYIISIPHO HUACaTbHO YEPHOU
MMOBEPXHOCTH.

1)2
2)1
3)1.5
43

VK-2.B.2
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OreHuTe, OT KAKMX BEJIMYMH 3aBUCUT CHJIa CBETOBOTO JABJICHUS C
KBAHTOBOW TOYKH 3PECHHUS:

A) Yucna oTOHOB B CBETOBOM ITyUKE;

b) Duepruu dotona;

B) Koa¢durmenra orpaskeHHs MOBEPXHOCTH.

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

OIIK-1.V.1
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[Tpoananu3upyiite, B KaKMX 00JaCTAX CHEKTPA HIEKTPOMArHUTHBIX BOJIH
BO3MOKHO Habmronenue 3¢dexra Komnrona.

1) Bunumelii 1nanazoH

2) Pagnonunanason

3) TepareproBslii Juana3zoH

4) PeHTreHOBCKHUI JUANAa30H U raMMa-u3J1y4YeHue

OIIK-1.V.1
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Kakum 06pazom umnyinbsc (oTOHA CBS3aH C IJTMHOW BOJIHBI?

1) Wmmynbc mpsiMo IPOTIOPIIMOHAJICH IJTHHE BOJTHBI

OIIK-1.3.1




2) Hmnynsc npsMo NponopLyOHaIeH KBaapaTy JJIMHbI BOJIHBI

3) Umny/bc 00paTHO NPONOPUMOHAJIEH JVINHE BOJTHbBI

4) Hmnynsc npsMo NponopLHOHAIeH KOPHIO KBaIpaTHOMY OT JUIMHBI
BOJIHBI

71

B kaxoii 0651aCcTH CrIeKTpa 3JIEKTPOMArHUTHOTO U3ITyUEHUSI UMITYJIbC
¢doroHa MMeeT MUHUMAaIbHOE 3HaYCHHE?

1) UudpakpacHoe nznyyeHue
2) TeparepiioBoe U3ITydeHHE
3) PenTrenoBckoe u3nydeHue
4) Paguonsiayvenue

OIIK-1.3.1
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[Ipoananu3upyiite, KakO€ U3 NPUBEICHHBIX BbICKa3bIBAHUI
[IPOTUBOPEUYUT KBAHTOBOW TEOPHH CBETA:

1) UHTeHCHBHOCTb CBeTA He 3aBUCHUT OT IIOTHOCTH MOTOKA
(poTOHOB M HX IHEPrUH

2) CBeT MOXKET U3Iy4aThCs U PaCIpOCTPAHITHCS TOJIBKO OTAETbHBIMU
nopuusaMHU — KBaHTaMH

3) KaxkmoMy 13 KBaHTOBBIX COCTOSIHHM, B KOTOPOM HaXOJUTCSl aTOMHAs
CUCTEMA, COOTBETCTBYET OIIPEAECICHHBIN YPOBEHb YHEPTUU

4) 1511 yacTULIBI HE MOTYT OBITh OJJHOBPEMEHHO TOUYHO U3MEPEHBI
KOOPJAWHATLI U UMITYJIBC

OIIK-1.V.1
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VYKkaxxurte, B UeM 3aKJIH0YaeTCsl CMBICII IIEpBOro nocryiara bopa.

1) YTBepxaeHue 0 cymecTBOBAHMH CTAIMOHAPHBIX COCTOSIHUIA, B
KOTOPBIX aTOM He M3J1y4aeT U He MOIJIOIAaeT JHePIruu

2) Pa3znocTh 3HEpruil ABYX CTAllMOHAPHBIX COCTOSHUM paBHA SHEPTHUHU
M3ITy4aeMOT0 WJIHU MOIJIONIAeMOr0 KBaHTa CBETa

3) B arome 351€KTpOHBI ABMKYTCS 110 OpOUTaM, OJIU3KHUM K KPYTOBBIM

4) ATOM COCTOUT U3 MOJIOKUTEIHHO 3aPSHKEHHOTO SApa U
OTPHUILATENILHO 3aPSKEHHBIX AJIEKTPOHOB

OIIK-1.3.1
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BriGepure, kakoe U3 IPUBEACHHBIX HUXKE BHICKA3bIBAHUHN MPABUIIBHO
OIUCBIBAET CIIOCOOHOCTh ATOMOB K M3JIy4€HHIO U MOTJIOIIEHUIO
SHEPTUM: «ATOMBI MOTYT ...».

1) ITornomarts ¥ U3/1y4aTh JUIIbL HEKOTOPBIH JUCKPETHBIN Ha00p
3HAYEHHM I IHEPTrUun

2) U3mydats ¥ MOTIIOMIATH JIFOOYIO MOPIHIO SHEPTUH

3) Uznyvats 100 AMCKPETHBIM HAOOP 3HAYCHHI YHEPTUH, MO0 JIFOOYIO
MIOPLIUIO SHEPTUN

4) N3nyyaTs 1100yI0 MOPIUIO YPHEPTUH, a TIOTJIONIATh JIMIIIh HEKOTOPBIH

VK-2.3.1
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VKaxuTe, K KAKOMY TUara30Hy H3ITydeHUS] OTHOCATCS MEPEeX0/Ibl U3
cepun bansmepa B aTrome Bogopoa’?

1) TemnnoBoe u3iydyeHue

2) PeHTreHoBckoe U3ITydeHUE
3) T'amma-usnydenue

4) Buaumblii cBeT

OIIK-1.3.1
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[Tpoananu3upyiite, Kak N3MEHUJIACh SHEPTHsI aTOMa BOJOPOJA MPH
M3TydeHHH UM GOTOHA C ITHHOM BOTHBI A = 4.86%107 M?

OIIK-1.V.1




1) VYBenuumnacs Ha 4.86 3B
2) Ymenbmujaach Ha 2.55 3B
3) VYwmenbmunach Ha 4.86 3B
4) VBenuuuinach Ha 9.72 5B

77 | OueHuTe pa3HOCTh SHEPTUH OCHOBHOTO U BO30YykaeHHoro coctosinus (B | OIIK-1.B.1
5B). JlaHO: 37IEKTpOH B aTOME Tiepeliel U3 BO30YKIEHHOTO COCTOSHUS B
OCHOBHOE, U TIPU JAHHOM TIEPEX0/]Ie IPOU3OILIO U3TydeHue GOTOHA C
JUIMHOM BOJIHEI 650 HM.
1) 0,4-B
2) 1,95B
3) 1,2-B
4) 2,2-B
78 | Ykaxure, B U€M 3aKJII04aeTCs runoresa ae bpous. OIIK-1.3.1
1) JIro0ble MUKpOYACTHIBI HAPSAY € KOPIMYCKYJIAPHBIMHA 00/121a10T
BOJIHOBBIMH CBOiicTBAMH
2) AToM HE MOKET COJIepKaTh O0JIee IBYX AIICKTPOHOB, HAXOSAIIUXCS B
OJIMHAKOBBIX CTAIllHOHAPHBIX COCTOSHUSAX, ONPEIEIIeMbIX HAOOPOM
YEeTHIPEX KBAHTOBBIX YHCET
3) OmHOBpEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTHIO 33/1aTh
KOOPJMHATHI M UMITYJIbC MUKPOYACTHUIIBI
4) DHeprus UCIyCKaeTCs U TOTJIOMIAETCs HEe HETIPEPHIBHO, a
OTJICTbHBIMU KBAHTAMU
79 | Beibepute yTBepKIeHIE, HanOOJEe MPABUIHLHO COOTBETCTBYIOIIEE OIIK-1.3.1
rurorese ae bpoins:
1) MukpoyacTuubl MOI'YT NPOSIBJIATH BOJHOBBIE CBOMCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOWCTBA YACTHII
3) VY xaxmaoil 4acTUIIBI CYIIECTBYET aHTUYACTHIIA
4) Slnpo aToMa COCTOUT M3 KBapKOB
80 Paccuunraiite nyuHy BoTHBI 1e bpoits nist snektpoHa, amxkymerocs co | OINK-1.VY.1
CKOPOCTBIO 3.6 KM/c. Macca anekTpoHna m, = 9,1%107'kr, 3apsin
nexTpoHa qe=—1,6%10"" Ku.
1) 1.6 Mkm
2) 2.6 M
3) 201 um
4) 3.6 MKkm
81 | YkaxuTe KOJIMYECTBO 3HAYEHU, KOTOPBIE MOKET IPUHUMATH OIIK-1.3.1
MarHMTHOE KBAHTOBOE YHCIIO M NIPH JAHHOM 3HAYSHUH OpOUTATBHOTO
KBaHTOBOTO uncia [?
1)2/+1
2)3l+1
3Hi-1;
4)1
82 VYkaxure, 4TO ONpeneIsIeT r1aBHOE KBAHTOBOE YUCIIO n? OIIK-1.3.1




1) DHeprernyeckue ypoBHHU JIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITyJIbCa 3JIEKTPOHA B aTOME

3) [Ipoekiuro OpOUTAITPHOTO MOMEHTA UMITYJIbCA JJIEKTPOHA Ha
3aJJaHHOE HaIPaBJICHHUE

4) BennunHy MOMEHTa UMITYJIbCa 3JEKTPOHA B 3aJaHHOM HaIPaBJICHUU

83

YKa)KI/ITe, 4TO ONpCACTIACT MAarHUTHOC KBAHTOBOC YU CIIO m?

1) OpOuTanbHBIl MEXaHUYECKUH MOMEHT 3JIEKTPOHA B aTOME
2) DHEPrUIo CTAIMOHAPHOTO COCTOSIHUS SJIEKTPOHA B aTOME
3) BeimunHy MOMEHTA MMITYJIbCA 3JIEKTPOHA B 32JaHHOM
HaNpaBJICHUH

4) DHepreTndyecKkue YpoBHH 3JIEKTPOHA B aTOME

OIIK-1.3.1
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B dgectp koro Ha3BaH 3P QeKT pacuienIeHns] ypoBHEH SHEPIUU aTOMa BO
BHEILIHEM 3JIEKTPUUECKOM 10Jj€e?

1) DitHmreitna u e Xaaca
2) lllrapka

3) OrTuHrcraysesa

4) AaponoBa-boma

OIIK-1.3.1
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Kax Ha3bIBalOT JTMHUH B CIICKTpPC KOMGI/IHaI_[I/IOHHOFO paccesaHus C
qacToTaMHt, MCHBIIIMMHU YaCTOTHI ITaJar0omiero cBera?

1) OpanxeBbIMU CITyTHUKAMH

2) AHTUCTOKCOBBIMH CIIyTHUKaMHU

3) CTOKCOBBIMH CITYTHUKAMU

4) AHTaroHUCTUYECKUMH CITYyTHUKAMHU

OIIK-1.3.1
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[TosicauTe (hr3MUECKUI CMBICIT BOJIHOBOM (DYyHKIIUH.

1) BonHoBas QpyHKIUS MPOMOPLIUOHATBHA SHEPTUHU YACTHUIIBI

2) IlpousBeneHue BOJTHOBOH QYHKIIMHM HA KOMILJIEKCHO-
CONPSIZKEeHHOE BbIpajKeHNe PABHO NJIOTHOCTH BePOSITHOCTH
00HApYKEeHUS YACTUIIbI.

3) BonnHoBas ¢yHKIMS 00paTHO MPOMOPIIMOHATBHA JTMHE BOJHBI J1E
Bpoiins

4) BomHoBas (hyHKIIHMS IPEACTABIAECT COO0M KHHEMAaTUYECKUM 3aKOH
JBIKEHUS MUKPOUYACTHUIIEI X = X(t) B HEIBHOHU (hopMme.

OIIK-1.3.1
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Bribepure BepHY0 GOpMYITUPOBKY COOTHONICHHS HEOIPEICIICHHOCTEH
['eitzenbepra:

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

OIIK-1.3.1
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YKa)KI/ITe, KaKH€ 4aCTHUIbI ABJISIOTCA (pepMI/IOHaMI/IZ

1) DnexkTpuyecku 3apsKEHHBIC YACTHUIIBI.

2) DIeKTpUYeCKH HEHTPabHBIE YaCTHIIBI.

3) Bce yacTuupbl ¢ MOyl eJbIM CITHHOM.

4) DnexTpUYEeCcKU 3apsSKEHHbBIE YACTHUIIBI C IIEJIBIM CIIHHOM.

VYK-2.3.1
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Kaxk nHa3biBaeTcst TBEpi0€ TENO, y KOTOPOTO BaJICHTHAsS! 30HA MOJIHOCTHIO
3aIl0THEeHA, 30Ha MPOBOJIUMOCTH — IMOJIHOCTHIO CBOOO/IHA, a IIUPUHA
3aMnpeleHHON 30HbI BEJIMKA IO CPABHEHHIO C YHEPTUEH TEIIIOBOTO
JIBYDKCHMA?

1) IIpoBomHuk

2) Ju3J1eKTPUK

3) IlomympoBogHHMK

4) IlpuMecHBIH NOITYIPOBOAHUK

OIIK-1.3.1
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Kakyro pazmepnocts nmeet nocrosHHas [nanka B cucteme CHU?

1) Jx-c
2) Hx/c
3) Jx/m
4) JIx/»B

OIIK-1.3.1
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OueHuTe, KaKOH CMBICT UMEET COOTHOIIIEHHE HEOTPEACICHHOCTEN
[eiizenbepra /it SHEPTUU YACTHUIIBI U BPEMEHU MTPeObIBaHMS €€ B
COCTOSIHMM C TaHHOM HHEpruen?

1) Oneprus npsMo NponopLUOHaIbHA BPEMEHU

2) Dueprus 00OpaTHO MPOMOPLHUOHATHLHA BPEMEHU

3) DHeprus u BpeMst MOTYT OBITh U3MEPEHBI OTHOBPEMEHHO CO CKOJIb
YIOJIHO BBICOKOM TOYHOCTBIO

4) Yem 0GoJiblIe HeONMpPeAeIeHHOCTh YJHEPTUH, TEM MeHbIIIe
HeoIpeaeJIeHHOCTh BpeMeHH

VYK-2.B.2
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Kak Ha3zpiBaeTcs cocTosiHUE 3JIEKTPOHA B aTOME, COOTBETCTBYIOIIIEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 SHEPrun?

1) Bo30OyxaeHHOE coCcTOsTHUE
2) MeracTtabuibHOE COCTOSTHUE
3) OcHOBHOe cOCTOsSIHME

4) BaneHTHOE COCTOSIHHE

OIIK-1.3.1
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B uem 3akmouaercst TyHHENbHBIN YD PexT?

1) B BOIHOBOM XapakTepe ABMKEHUS MUKPOUYACTHIIbI B
NEPUONYECKOM IOTEHLIAIE

2) B xopnycKkyJIsipHOM ITOBEJEHUH 3JIEKTPOMAarHUTHOIO U3JIy4E€HUS NIPU
IIPOXO0KJIEHUHU €T0 Yepe3 y3K0e OTBEPCTUE

3) B HaxoxIeHuu 4acTUIbl Cpa3y B HECKOJIBKUX TOYKaX IPOCTPAHCTBA
OJHOBPEMEHHO

4) B npoxokaeHHMH MHUKPOYACTHIIbI Yepe3 NOTeHIHAJIbHBIN 0apbep,
KOI'/Ia YJHEPIus YacTHIbI MEeHbIIIe BBICOTHI 3TOr0 6apbepa

OIIK-1.3.1
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Kakue moaBuKHbIE YaCTHUIIBI WM KBA3UYACTHIIBI SIBIISIFOTCS HOCUTEIISIMU
3apsia B MOJTYIPOBOJAHUKAX?

1) DnekTpoHbI
2) IIpotoHnbl
3) DJIeKTPOHBI U ABIPKH

OIIK-1.3.1




4) Hownsl

Bomnpock! 151 TpoBEPKHU OCTATOYHBIX 3HAHUHN

Ilpouumaiime mexcm, @vlbepume NPABUNLHBIL OMEem U 3anuUUme
apaymenmol, 060CHO8bI8AIOWUE 8bIOOP OMEema:

Omnpenenure, y Kakoro U3 NEPEYUCICHHBIX HUXKE T€JI MOMEHT MHEPLUU
OTHOCHUTEJIBHO OCH BpALICHMs, NPOXOZASINEH Yepe3 I'eOMETPHYECKUN
LEHTp Teja, UMEET HauOOJbINYI0 BEIMYMHY. Macchl U pa3Mepbl Tel
OJIMHAKOBBI.

95 | 1) duck
2) O6pyu
3) ap
4) Cohepa
OtBer: 2) OOpy4, NMOCKOJBKY BCSl €r0 Macca cOCpeI0TOYeHAa Ha
MAKCHMMAJbHOM PACCTOSSHUM OT OCH BpallleHWs, PAaBHOM paauycy
o0pyua.
IIpoyumatime mexcm, 6vlbepume npasuibHbie GAPUAHMbBL OMEemda U
3anuwiume apeymenmul, 000CHO8bI8AIOWUE 8bIOOD OMEema.
[Ipoananusupyiite, kakue (pumveckre BETUUYHMHBI U3 IEPEUHCICHHBIX
HIDKE COXPAHSIOTCS NP a0COIIOTHO YIIPYTOM CTOJIKHOBEHHUH JIBYX TEIl.
1) Umnynse
96 2) CkopocTh
3) Cuna
4) Dueprust
5) MoMmeHT nHepuuu
OtBer: 1 M 4, TaKk KaK 3aKOH COXPaHEHHUS] MMIIYJIbCA BBINOJIHSACTCS
npu JodoM yaape, a npM YHpyroMm, kKoraa Het aedopmaunmm,
CIpaBe/IUB ellle M 3aKOH COXPaHEeHHs MeXaHUYeCKO# IHepPruu.
Ilpouumatime mexcm u ycmaumogume coomeemcmsue. K xagucooi
no3uyuu, OAHHOU 6 1eeoM cmonbye, noobepume NOUYUIO U3 NPABO2O
cmonbuya:
ComocTaBbTe THITBI BEIECTB U OCOOCHHOCTH UX 30HHOM CTPYKTYpBHI.
Bemectso 30HHAas CTPYKTypa
1) Metann A) 3anpeunieHHas 30Ha y3Kas, NpPU HU3KOU
TEMIIepaType BaJICHTHAs 30HA MOJIHOCTHIO
97 3aHATA, 30HAa MPOBOAMMOCTH IOJHOCTBHIO
cBOOOIHA.
2) llonynpoBoanuk | b)  3ampemienHas  30Ha  OTCYTCTBYET,
BaJICHTHAasT 30Ha W 30Ha TMPOBOJUMOCTH
NIEPEKPHIBAIOTCS.
3) AudnexTpux B) 3ampemiennas 30Ha mupokasi, BaJIeHTHas
30Ha IOJIHOCTBIO 3aHATA, 30Ha IPOBOJAUMOCTH
IMOJTHOCTBHIO CBOOOIHA.
Ortser: 1-b, 2-A, 3-B
IIpouumaiime mexcm u ycmanosume nocie008amenbHOCmy. 3anuuume
98 | coomsemcmesyowyio nociedosamenbHocmy 6YK8 Cle6a HANPABo:

Pacmnionoxxure NEPCUUCIICHHBIC BUJBI 3JICKTPOMATHUTHOI'O HU3JIYUCHUS B

YK-2




MOpAAKE BO3paCTaHUA NJIWHBI BOJIHBI.

A) OpaHXeBBbIil CBET

b) ®uonerosriii cBeT

B) UndpakpacHoe nznydeHue
I') YapTpaduoneToBsie 1yun

OtBer: I'BAB

Ilpouumatime mexkcm u 3anuwiume pazeepHymuiii  0O0CHOBAHHbIU
omeem:

OO0bsicHuTe, Kakue (PaKTOpbl OTPAaHUYMBAIOT BO3MOXXHOCThH HAOJIOICHUS
BHelHero Gorodddexra.

99
OtBer: BHemnuii porodpdext HadII00a€TCSI 10 KPACHO IPAaHUIBI
— MHHHMMAJBLHOH YacTOThI NMaJAOLIero W3Jy4YeHHsl, IPH KOTOPOI
OHO CIIOCOOHO BBIPBATH JJIEKTPOH C MOBEPXHOCTH 00J1y4aeMoro
BelllecTBA.
Ilpouumatime mekcm, 6vlbepume NPAGUILHLIL OMEem U 3anuuiume OIIK-1
apeymenmsl, 000CHO8bI8AIOWUE 86100 OMEema:
VYKaxuTte, 4TO U3 MEPEUUCICHHOTO HE SBJSETCS CTPOTUM YCIOBUEM IS
KOT'€pEHTHOCTH CBETOBBIX BOJIH.
1) OnMHAKOBOCTH aMILIUTYT
100 | 2) IToctostHCTBO pazHocTu ¢a3
3) PaBeHcTBO MIMH BOJIH
4) PaBeHCTBO 4acTOT
Oteer: 1) OnMHAKOBOCTH AMILIMTY/, MOCKOJIbKY VI YCTOMYHUBOM
HHTep(epPeHIMOHHOH KAPTHHBI HE00X0AUMbI PABEHCTBO JIMH BOJIH
(a, cJ1e10BaTeJbHO, M YACTOT) M MOCTOSIHCTBO Pa3HOCTH (ha3.
IIpoyumatime mexcm, 6vlbepume npasuibHble GAPUAHMBL OMEemda U
3anuwiume apeymenmul, 000CHO8bI8AIOWUE 8bIOOD OMEema.
VYkaxuTe, Kakhe U3 MepeuyHcIeHHBIX HUXKE HAOOpPOB TpeX KBAaHTOBBIX
YHUCEJ B aTOME SIBJISIFOTCS JOITYCTUMBIMHU.
101 Dn=1,I=0,m=0
2)yn=0,/=0,m=0
IH)n=2,1=0,m=0
Hhn=2,1=1,m=-1
OtBet: 1, 3 ¥ 4, NOCKOJIBbKY IJIABHOE KBAHTOBOE YHMCJIO 7 He MOKET
HMeTh HyJ1eBOe 3HaYeHHe.
Ilpouumatime mexcm u ycmaumogume coomeemcmsue. K xasucooi
no3uyuu, OAHHOU 6 1eeoM cmonbye, noobepume NOUYUIO U3 NPABO2O
cmonbuya:
VYcTraHOBUTE  COOTBETCTBHE  MEXKJY  XapakTepoM  JIBIDKCHHUS U
102 JEUCTBYIOLIEH HA TEJIO CUIIOH.

JBmkeHue Cuna
1) PaBHOMEpPHOE NPSAMOJIMHENHHOE A) llenTpocTpemMuTenpHas
2) PaBnoyckopennoe npsimonuuaeiitHoe | b) [locrosiHHas
3) PaBHOMEpHOE BpareHne B) Pagnas nymo




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

Ilpouumatime mexcm u ycmanogume nocied008amenbHOCmy. 3anumume
COOMBEeMCMBYIOuYI0 NOC1e008AMeNbHOCMb OVKE Clle6d HANPaso:
Pacnionoxxure mepeunciaeHHbIC HUXKE Tea B TIOPSAIKE BO3PACTAHUS HX
MOMEHTa HHepuuu. Maccsl M XapakTepHbIE pa3Mepbl TeEl CUHUTATh
OJIMHAKOBBIMH.

103
A) Hlap

b) Tonkoe komb110
B) Humunanp

Otser: ABb

IIpouumaiime mexkcm u 3anuwiume pazeepHymovili 000CHOBAHHbIU
omeem:

OOmpsicHUTE, KaK M3MEHHUTCS CHJIa TOKa dYepe3 MPOBOIHMK, €CIU HpU
HEM3MEHHOH pa3HOCTH MOTEHIMAJIOB HAa €ro KOHIAX M IOCTOSIHHOM
104 | TonmmuMHe NPOBOJHHUKA YBEIUYUTH €TO JUIUHY.

Otger: Ilpm yBenuyeHMM AJMHBI NPOBOAHHUKA BO3pacTaeT ero
CONPOTHBJICHHE, 2 C POCTOM CONPOTHBJIEHHS, B COOTBETCTBHHU C
3ak0HOM OMa, yMeHbIIAETCSl CHJIA TOKA.

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, pernaMeHTUpyIONIMX MOPANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

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

11.1. Meronuueckue yka3zaHUs Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
IyOOKOE W SICHOE€ H3JIOKeHHEe ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOW JIGKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIIUIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOIOJOTHIYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKIUH. JISKIUs pacKphIBacT MOHITHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWs, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
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 JETAIM3aLMUs TEOPETHUECKUX 3HAHUM, MOJYyYCHHBIX Ha
JEKIMX;

— TOJIyueHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

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

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 IUIAHUPYETCS 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 JIa0OpaTOpHBIX pador mo Qusuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLUATHHOM KypHAJIe; TaM HY)KHO 0053aTeIIbHO PACIIHCAThCS.

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 TOCOOUS, BhIITyCKaeMbIe 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. CrienyeT orpaHuduThCs GyHKIIMOHATIBHOU
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKM. He HYXHO NpUBOAWUTH BHELIHETO BHJA IMPHUOOPOB.
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 KOTOPBIM HEMOCPEICTBEHHO
MIPOU3BOJISATCS BBIYUCICHUS UcCienyeMblX BeauduH. CieBa B (opMyne JOKHO CTOSITh TO, YTO
CJIeTyeT 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 IS BBIYUCICHUS TMOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
PE3yNbTaTOB U3MEPEHU B TOM pa3zelie TOKE HE MPUBOIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUMN.

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, CAEIaTh 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 HECOBIAICHUU.

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
PacXoXKACHUSA, 3TO HYKHO 00s3aT€IbHO OTMETUTHh B OTYETE€ M BBICKA3aTh IMPEINOIOKEHUE O
BO3MO>KHBIX PUYHMHAX 3TOTO HECOBIAJCHMS.

Ecnu B paboTe CTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3UUECKUI 3aKOH MM U3YYUTh
ABJICHHE, TO B JIaHHOM pazjesie HeoOXOAUMO JaThb OOOCHOBAHHBIM OTBET HA IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10/1KEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETa O JIabopaTOpHOU 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.
KsanroBast ¢usuka. JlaGoparopusiii npaktukym // B.M. Amnapees, M.IO. Eropos, W.N.
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 YCIIEBAGMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
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 TPOXOXKACHUIO TEKYILEro
KOHTPOJIS YCTIEBAEMOCTH.

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

Texymmii KOHTPOJIb OCYIIECTBIIETCS 1O KaJIeHAapHOMY ydeOHOMY rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)xaroTcs B paboumx yueOHbIX
wiaHax Ha cemectp. OOyyaroluiics TOJDKEH BBIMOJHUTh BCE KOHTPOJbHBIE MEpPONPUSATHSA,
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.



— 1uddepeHIMPOBaHHBIM 3aueT — 93TO (opMa OLEHKM 3HAHUHM, TOIYYEHHBIX
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 cTyAeHTy He0OX0aUMO caaTh He MeHee 50% nabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIMOJIHUTH TECTUPOBAaHUA B cpeae LMS He HmKe 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.
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