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
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HanmenoBanune HaIpaBJICHUA
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HATPaBIEHHOCTU TEXHOJIOTUHI
®dopma 00yueHus 3a04Has
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Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

<

JOIL., K.(.-M.H. 7 e 03.02.2025 B.B. Jlo6aHoB

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) ' (r_[_(_)/:gH-I/r'cL; nara) (MHUTATBI, HaMEITHS)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 03 » depans 2025 r, nporokon Ne 10

3aenyromuii kadempoit Ne 3 '
—
JLT.H.,Ipod. e etz 03.02.2025 A.B. KonbuisiioB

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

3amecTuTeNb qUpEeKTOpa UHCTUTYTa Ne§ 1o Meronndeckoit pabote

JOLL.,K.3.H.,JIOLL. =/ 10.02.2025 JL.B. Pynakosa

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) Vﬁ/"(f{o;{nnch nara) (MHUTATBI, HaMEIIHS)



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mnporpamMMy OakajaBpuaTa II0 HampaBleHUIO NOAroToBkM/ crenuansHocT  09.03.03
«IIpuknagnas uHbopmaTtukay HampaBieHHOCTH «MHTemnekTyanbHble HH()OpPMAlMOHHBIE
CHCTEMBI ¥ TEXHOJIOTUNY. JuciumimHa peanusyercst kKadeapoi «Ne3».

JlucuuniuHa HaleJeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIETYIOMIUX KOMIIETEHIUH]:

VK-2 «CrocobeH ompeneisTh Kpyr 3ajad B paMKax IOCTAaBJICHHOM IeNM U BHIOMpATh
ONTHUMAJIbHBIE CIIOCOOBI MX PEIICHHUs, UCXOJ U3 NEHCTBYIOIIMUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYEHU I

OIIK-1 «CnocobeH NpUMEHSTh €CTECTBEHHOHAyYHBbIC M OOIICHH)KCHEpPHBIC 3HAHUS,
METO/Ibl MATEMAaTUYECKOTO aHAJIN3a U MOJEJINPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIIBHOTO
UCCJIEIOBaHMS B MPOPECCUOHAIBHOMN 1€ATEIbHOCTH

ConepxaHue TUCHMIUIMHBI OXBAaThIBAET KPYI BOINPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
obmeit hu3uKH.

[IperonaBanrie MUCHMIUIMHBI TMPEAYCMAaTpPUBAET ClEAyIoUMe (OpMbI OpraHU3aIMU
yueOHOro mpoiiecca: JIEKIUH, Ja0opaTopHble paboThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSTEIbHAS
paborta.

[IporpamMmmMoil AMCHUIUIMHBI MPELYCMOTPEHBI CIEAYIONIUE BUIbI KOHTPOJS: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUYHAs aTTecTalus B popme 3K3aMeHa.

OO6miast TpyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTABISET 7 3a4ETHBIX €IUHUIL, 252
yaca.

SA3bIK 00y4YeHUs 10 AUCIUIUIMHE «PYCCKHUH »



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.

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

Tabymue 1.

[TepeueHp MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS M0 AUCHUILINHE, COOTHECEHHBIX C

Tabmuna 1 — IlepeyeHb KOMIETEHIIMNA U MHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna)

Kox u HanmenoBanue

KOI[ 1 HAUMCHOBAHHC MHIHUKATOPA

KOMIIETEHIIUH KOMIIETEHIUH IOCTMKEHUS KOMITETEHIIUHA
VK-2 Criocoben
I — VK-2.3.1 3HaTh BUIBI PECYPCOB U
P pyr OTpaHUYEHUS JUIsl PELHICHUS TOCTaBICHHBIX
3a/1a4 B paMKax sanau
MMOCTaBJICHHON IEIIN
U BLIGHDATE I VK-2.¥.3 ymers BbIABUTATH
OLITHM aIJ)'I HBIC aJbTePHATUBHBIC BAPUAHTHI IEUCTBUM C
YHuBepcalbLHbIE LEIBI0 BEIOOPA ONTUMANIBHBIX CIIOCOO0B
CIOCOOBI X
KOMIIETEHIUH penieHus 3a1a4, B TOM YHCIIE C TTOMOIIBIO
pemieHust, UCX0Is U3 LH(POBBIX CPECTB
elCTBYIOIIHNX
ﬁ aBOBZIXHrlIo " VK-2.B.2 BnageTh HaBbIKaMH BHIOOpA
I/IEIGIOH.[I/IXCH PM, ONTUMAJIFHOTO CIIOCO0a pelIeHHs 3a/1a4 C
CCVDCOB I Y4E€TOM HMEIOIINXCSI YCIIOBUH, PECYPCOB H
becyp . OTpaHUYECHUN
OTpaHUYEHUN
OIIK-1 Cnocoben
MPUMEHSATD
€CTECTBCHHOHAYYHbBIC

O6menpodeccrnoHaabHbIE
KOMIICTCHIINU

U O0IIEMH)KEHEPHBIE
3HAHUS, METOIbI
MaTeMaTH4eCKOTro
aHanm3a u
MOJICTTUPOBAHHUS,
TEOPETUIECKOTO U
IKCIIEPUMEHTAILHOTO
VICCIIC/IOBaHHS B
npohecCHoHATBHOM
JeSTeIbHOCTH

OIIK-1.3.1 3HaTh OCHOBBI MATEMATHKH,
(U3UKH, BBIYUCIUTEIbHON TEXHUKU U
POrPaMMUPOBAHUS

OIIK-1.B.1 B1ageTs HaBLEIKAMU
TEOPETUIECKOTO U IKCIIEPUMEHTATILHOTO
HACCIIENOBAHUA OOBEKTOB
po(hecCHOHAEHOM e TEIIbHOCTH

2. Mecro aucuumuinHabl B cTpykType Ol

JucuumnirHa MOKeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS
IPU U3YYCHUHU CIEAYIOUIMX AUCHUILIINH:
— «MaremaTHKa. AHAJIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremMmatuka. MaTeMaTHUECKUI aHaIN3.

3HaHUA, TOJYyYEHHBbIE NPU HM3YYEHHU MaTepuana JaHHOW AMCLUILIMHBI, MMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONB3YIOTCS IIPU U3YYEHUH APYTUX JUCLUILINH:
— «Teopus BeposTHOCTEWN.




3. O0BeM u TPYyIOEMKOCTh TACIUILTAHBI
Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU
paboThI O AUCUUILINHE (M pacHpeAeeHne 3TON TPYJOEeMKOCTH IO ceMeCTpaM) IPeACTaBIECHbI B
tabmure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bl yueGHOM paboTI Beero TpynoeMKoCTh O ceMecTpaM
Nel No2
1 2 3 4
Oowan mpyooemKocmp oucCyunIuUHLl,
7/ 252 3/108 4/ 144
3E/ (uac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu
AyoumopHnuie 3anamus, BCEro vac. 20 8 12
B TOM YHUCJIC:
nexuuu (JI), (gac) 8 4 4
npakTuueckue/cemunapckue 3anatus (113), 4 4
(uac)
nabopaTtopHbie paboTs (JIP), (uac) 8 4 4
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
CamocmosamenvHas paboma, Bcero (dac) 223 100 123
Buo npomesxicymounoit ammecmayuu: 3adet, | Huddod.
mudd. 3auer, sx3amed (3auer, Judd. 3aq, 3au., Hudd. 3au. OK3.
DK3.*%*) OK3.
IIpumeuanue: **KaH,I(I/II[aTCKI/If;I JK3aMEH
4. ConepxaHue JUCHUTUTUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJaM 3aHATHIA.

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

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUILIAHBI, UX TPYIOEMKOCTh

Pa3nensl, TeMBI TUCUIUTIITHBI H(e;;lcp)m (gg) (Ijllalz) (III(;;I) ((511;(?)
Cemectp 1
Pa3nen 1. Mexanuka. 2 2 34
Pasgen 2. Konebanus 1 BOJHEL 1 1 33
Paznen 3. DnexrpuyecTBo. 1 1 33
Uroro B cemectpe]| 4 4 100
Cemectp 2
Paznen 4. DnexrpoanHamMuka 2 1 1 41
Pa3nen 5. BoaHoBast U KBaHTOBAsI OIITHKA 1 1 2 41
Paznen 6. KBanroBas usnka 1 2 1 41
Hroro B cemectpe: 4 4 4 123
Utoro 8 4 8 0 223
[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCs B  HEMOCPEJICTBEHHOM  BBITIOJHEHUH
0o0yJaronMucs  ONPEACNICHHBIX  TPYAOBBIX  (YHKIMHA,  CBSI3aHHBIX C  Oymymei

npo¢eCcCHOHATBLHOMN 1eATeNFHOCTBIO.




4.2. ConepxkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ComepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep pasnena

Haszeanue u conep:xkanue pas3iesioB U TEM JIEKLIMOHHBIX 3aHATHI

Pazgen 1.

Mexanuka.

Kunematuka nBuxeHuss MarepuanbHol Touku. Ilyte wu
nepememienrne. CkopocTb W yckopeHue. HopmanbHOe U
KacarenpbHoe yckopenus. llocrymarenbHoe UM BpaliateibHOE
nBrkeHne. OCHOBHAs 3a/1a4ya KUHEMAaTUKHA MAaTepUaIbHOM TOUKH.
CBsi3b JIMHEHHBIX M YIVIOBBIX BEIUYMH MpPHU BpallaTeIbHOM
JBUKEHUH.

WNuepuuanbupie  cucteMbl  oTcyera.  (OCHOBHBIE — 3aKOHBI
KJIACCHYECKOU MUHAMHKHU - 3aKoHBI HbroroHa. OcHOBHAA 3amada
JUHAMUKU MaTepuaibHOM Touku. HewHepruanbHble CHCTEMBI
otcyeTta. CUibl HHEPIUMU. 3aKOH COXpPAaHEHHsS UMITysbca. LleHTp
Macc u ero asumxeHue. Cucrema 1eHTpa Macc.

Mexanudeckas paboTa W MOIIHOCTh. KuHeTwdeckas >HEprusi.
3aMKHYThI€ U HE3aMKHYTbIEe cucTeMbl. [loTeHInanbHas >Heprus
cuctembl. CBsI3b MEXAY MNOTEHIHUAIBHOW HSHEPrued M IMOJIEM
KOHCEpPBATUBHBIX CHJI. 3aKOH COXpaHEHUsS MEXaHU4YeCKOU
SHEPIUH.

MoOMEHT cuiabl U MOMEHT HUMIYJbCa. YpPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHs MOMEHTAa HUMIyJbca. MOMEHT HMMIyJbca
TBEPAOrO Te€Jda OTHOCUTEIBHO HENMOABMKHOW OCH. MoOMEHT
uHepuuu. OCHOBHOE YpaBHEHHE [IMHAMHMKU BpAIATEIbHOTO
JIBIKEHUS ~ TBEPIOIO Tena. Kunernueckas SHEPTUst
Bpamaronierocss TBepaoro tena. llocTymaTtel  crienuanbHON
TEOPUH OTHOCUTENBHOCTU. JIOPEHIIOBO COKpalleHHe JIJTUHBI
crepxkHa. OCHOBBI pPEIATUBUCTCKOM MeXaHWKU. WHTEepBai, ero
MHBAapUAHTHOCTb.  PensgtuBucTckuii  mMmmnynasc.  OCHOBHOE
YpaBHEHUE PEIATUBUCTCKON AMHaMuKH. KnHeTnueckast sHeprus
pensTuBUCTCKOM yacTuibl. CBA3b Macchl W 3Hepruu. CBs3b
MEXAY SHEPTHel U UMIYJIbCOM YACTHILIBL.

Pa3nen 2.

Kosie0anus u BOJHBI.

I"apmonnyeckuit u AHMapMOHUYECKU I OCIHUJUISITOP
(MareMaTU4ecKHil MasTHUK, (PU3MUECKUN MAsSTHHUK, KOJICOAHUS
noa aedcTtBueM ynpyrod cuibl). CloxkeHue KoJIeOaHWH.
Huddepenunansnoe  ypaBHeHHe  KonebaHuil.  CBOOOJHBIE,
3aryxatoiue kosebanus. Beinyxaennsie koneOanus. Pezonanc.
Kunematvka BOJHOBBIX MpOIECCOB (IJIOCKHE U cdepudecKue
BOHBI). BomHOBOe ypaBHeHue. IlpuHIMD Cyneprno3uiuy.
Oneprusi BoJiHbL. [loTok sHepruu. WHTEHCHMBHOCTH BOJHBI.
Crosiyass BosiHA. 3BYK. OCHOBHBIE XapaKTEPUCTHUKH 3BYKOBOI
BOJIHBI.

Pazgen 3.

DJIeKTPUYECTBO.

Onextpuueckuid 3apsii. CBoMcTBa 3IEKTPUUECKOIO  3apsfa.
B3aumoneiicTBue AIEKTPUUECKUX 3apsiioB B BaKyyMme. 3aKOH
KynoHna. DneKTpoCcTaTUIECKOE ToJIe. HanpsixeHHOCTB
JNEKTPOCTATHYECKOTO  mojsd.  [IpmHnun — cynepno3uuuy.
OnexkTpudeckuil aumnonb. PaboTa cuil  3MEKTPOCTAaTHYECKOTO
nojsd. TeopeMa O DUPKyISUUM BEKTOpA HANPSHKEHHOCTH.




[ToTeHIManbHOCTD AIEKTPOCTATUYECKOTO MoJd. HampskeHHOCTD
Y NOTEHLHUAJT 3JEKTPOCTATHUYECKOIO MOJI, CBA3b MEXIY HUMH.
Teopema ["aycca ajist 3JIEKTPOCTATUUECKOTO TMOJISI B BAKyyMe.
OnexkTpocTaTMKa B BEIeCTBE.  TuUNBl  JUAJIEKTPUKOB.
[Monspuzanus nuaniekTpukoB. CBOOOIHBIE U CBA3aHHBIE 3apsiibl.
Jusnexrpudeckas BOCIIPUMMYUBOCTb. JusnekTpudeckas
MPOHHUIIAEMOCTh.  DJIEKTPUYECKOE  CMEIICHHE  (MHIYKIIHS).
Teopema ['aycca Uit 3JIEKTPUYECKOTO IOJISL B JIUDJIEKTPUKE.
[Tone BHYTpH MPOBOJHUKA.

DIEKTPOEMKOCTb. Kongencaropsr. OHeprus CUCTEMBI
JNEKTPUYECKUX 3apsAI0B. ODHEPrus 3apsDKEHHOTO IPOBOJHUKA.
O6beMHast IUIOTHOCTD SHEPTUHU AIIEKTPUYECKOTO TTOJIS.
DJIEKTPUYECKUN TOK. DJEKTPOJABIOKYIIAs cuia. 3akoHbl Oma u
Jlxoyns-JleHnia B MHTerpajibHON U 1uddepeHanbHoi popmax.

Pazmen 4.

DIeKTPOAMHAMMKA.

3akoH buo-Casapa-Jlannaca. Ilone coneHompa u TOpOHMAA.
®opmyna Jlopenma. Cuna Awmmnepa. MarHutHoe moJjie B
BeuiecTBe. HamarumueHHocT. MarautHas BOCIIPUMMYHMBOCTD.
MarsunTtHas npoHuaeMocTs. HanpskeHHOCTh MAarHUTHOTO TOJIS.
JlnamMarHeTuKy, nmapaMarHeTHKH, ¢eppomMarHeTHku. Teopema o
LHUPKYJSLIUN BEKTOPA HAIPSYKEHHOCTH MarHUTHOTO TIOJIS.

3akon ®apazes. [lpaBuno Jlenma. Camounnykuus. B3aumuas
uHAyKIUs. OObeMHasi IUIOTHOCTb HEPrMM MAarHUTHOTO TOJISL.
Cucrema ypaBHeHuil MakcBenna. MarepuainbHble ypaBHEHHUS.

Pasnen 5.

Bo/1HOBasi 1 KBaHTOBAsl ONTHKA.

[Inockue MOHOXpPOMATHYECKHE DJIEKTPOMATHUTHBIE  BOJIHBI.
CBolicTBa IEKTPOMArHUTHBIX BOJIH. BekTop YMoBa-IloiitHTHHTA.
3aKOHBl TPEJIOMIICGHUS M OTpPaKEHHUs cBeTa. AOCONIOTHBIH
MOKa3aTelib MPETOMJIICHUS. HNuTtepdepentusi. MeTonbl
HaOmroneHust wuHTEepdepeHunn cBera. Jludpakuus cBeTa.
[TpuHIMI ['toiirenca-®penens. Hucnepcus CBeTa.
Judpakimonnas pemerka. Ilonapuzanus cBera. 3aKkoH
Mauoca.

TennoBoe uznydenue ten. 3akoH Kupxroda. 3akoHbI H3TydeHUs
aOCOJIIOTHO YepHOTO Tena. YibTpaduoseroBas KaTacTpoda.
KBanroBast runore3a u ¢opmyna Ilnanka. KBantoBas omnTHka.
dotordpdekr, ombiTel CroneroBa. dortonsl. JlaBieHHE 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 J¢ bpoiing. BomHoBoi
nakeT. CTaTUCTUYECKOE HCTOJIKOBAaHWE BOJH Je bpoilns.
[Tpunnun HeonpeaeneHnocTH I eizendepra. BomnoBas QyHkius,
€e OCHOBHBIE CBoOHcTBa. Omeparopbl (PU3NYECKUX BEITHYUH.
Bpemennoe wu  craumoHapHoe ypaBHeHue Illpemunrepa,
KBaHTOBBIE COCTOSIHMS. KBaHTOBBIE ypaBHEHUS JIBUKEHUS.
CBoOomHasa yactura. Yactuma B OECKOHEUYHOW IMOTEHIIMAIbHON
sme. KpantoBwiii ocumwmisitop. HyneBast sHeprus, HyJeBbie
koneOanus. IlpoxoxkaeHue wYacTHIBI Yepe3 MOTEHIHAIbHbII
6apnep. TynHenbHbIH 3¢ deKT.

ATOM BOJOpOJa B KBAaHTOBOW MexaHuWKe. KBaHTOBBIE umMCIIA.
OpOuTanbHBI ~ MEXaHMYECKMH M MarHUTHBIE ~ MOMEHTHI




9JIeKTpoHa B aroMme. OpOuTalbHOE TMPOMArHUTHOE OTHOIIECHUE.
Oneir Hlrepna u T'epnaxa. Cnun  2nextpoHa. [IpuHinun
TOKAECTBEHHOCTH MHKpoyacTull. DepMHOHBI U  OO30HBI.
CummMmerpusi BOTHOBOH (PYHKIIMM CHCTEMBI OJJMHAKOBBIX YaCTHII.
[Mpunmun  [Taymu. OOBSICHEHHE TEPUOAUYECKOW  CHCTEMBI
aneMeHnToB J[.MI. MeHneneeBa. DHEpreTUUECKU CIIEKTP aTOMOB
u MoJiekyJl. [Ipupoaa XuMUYeCKoi CBA3M.

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

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux Ne
Ne | Tewmsbl npaktudyeckux | @opMmel IpakTUUECKUX | TpPyaOEMKOCTh, |MPAaKTUYECKOM |pasierna
/11 3aHATAH 3aHATAN (gac) MOJATOTOBKH, | JUCIIUIT
(dac) JIUHBI
Cemectp 2
1 Nunykius Pemntenue 3agau 1 4
MAarHuTHOTO ITOJIS.
Cuiibl B MAarHUTHBIX
MOJIAX
2 Wntepdepenms, Pemenue 3anau 1 5
nudpakimus,
NOJISIpU3aIs
3 ATOM BomOpoOAA. Pemrenue 3agau 1 6
IToctynatel bopa
4 VYpaBHeHue Pewenue 3anau 1 6
[lIpenunrepa.
[ToreHumanpHbIE
Oapbepbl
Bcero 4

4.4. JlabopaTopHBbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEICHBI B TAOIUIIE 6.

Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U UX TPYJOEMKOCTh

N3 Hux Ne
No HauMeHoBaH e 1aGopaTopHBIX paGoT TpynoeMKoCTb, | IPaKTUYECKOM | pa3aena
/T (gac) MOATOTOBKU, | JUCLHUII
(gac) JIUHBI
Cemectp 1
1 | MastHuk Makcsemna 1
2 | OnpeneneHre CKOPOCTH 3BYKa B BO3AyXeE 1 2
3 | Onpenenenue JIEKTPOEMKOCTH KOHIEHCATOpa 1 3
Cemectp 2
4 | OnpexneneHue ropu30HTaNbHON 1 4
COCTaBJISIONICH HANPSKEHHOCTH MarHUTHOTO
oISt 3eMiIn
5 | Konsna HeroTona 2 5
6 | OnpeneneHye LIMPUHBI 3alPEIICHHON 30HbBI 1 6
MIOJIYTIPOBOJTHUKA




Bcero \ 8 |

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

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

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIO0EMKOCTh

Bu camocrositebHOM paboThI BZ::O’ Cemectp 1, uac Cemecrp 2, yac
1 2 3 4

M3y4eHre TeopeTHUeCcKOro MaTepraia 56 25 31
nucuuruael (TO)
[ToaroroBka K TEKymeMmy KOHTPOJIIO 56 25 31
ycreBaemoctu (TKVY)
KouTtposbabie paboTsl 3a09ankoB (KP3) 55 25 30
[ToaroroBka K MPOMEKYTOUHOU 56 25 31
arrectanuu (ITA)

Bcero: | 223 100 123

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUTSL CAMOCTOSITEIPHON paOOThI 00YUYAIOMIMXCS IO TUCITUTUIMHE (MOIYJTIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENIbHOW paboThl O00yJaroImuXcs yKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX M3JaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NTpUBEIEH B TadauLe 8.
Tabnuna 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

Komimuectso
SK3EMILTSIPOB B
UIL{LIIJH;gg cc bubnuorpaduueckas ccplika 6H(6KJ;P;01\I:KG
AIIEKTPOHHBIX
AK3EMILUTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axkanemus, 2015. - 560 c.: puc., Tabm. -
(Bricmiee oopazoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

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

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

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

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

E. Uponos. - 12-e u3a. - Mocksa :




JlaGopatopus 3Hanmii, 2021. - 322 c.

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

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

product/1984908 yaeOHoe nmocodue yist By30B / U. E. Uponos.
- 14-e m31. - Mocksa : JlaGopatopus 3HaHHIA,
2021.-434c.

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

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

NHO®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | CazonoB, A. b. Snepnas ¢usuka : yaebHoe
noco6wue 11t By30B / A. b. Ca30HOB. - 2-¢

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

7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»

[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(popmMaoHHo-
TEJICKOMMYHUKAIIMOHHONW ceTh «HTepHeT», HEOOXOOMMBIX JJii OCBOCHHS TUCITUILIAHBI
npuBe/eH B Tabsmie 9.

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

URL anpec HaunmenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BepCHUs KypHaa «Y CieXH
dbu3uvecKkux Hayk», OU3MYECKUN UHCTUTYT UM.
I1.H. JIe6eneBa Poccuiickoii akageMuu HayK

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

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

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

8. IlepeueHb MHOOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpoOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO0 AUCLUTIINHE.
[TepedeHs UCIOIB3yeMOTro MPOTPaMMHOTO OOECTIEYeHHS TIpeIcTaBiieH B Tadmuie 10.

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OeCIIeueHUs

Ne i/t HaumenoBanue

1 MS Windows

2 MS Office




8.2. [lepeuenn WH(OPMaITMOHHO-CIPABOYHBIX

OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTHHE
[Tepedens WUCHOMB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6mmma 11— [lepeyersr nHOPMAITMOHHO-CITPABOYHBIX CUCTEM

CHUCTEM,UCIIOJIB3YyEMBIX

npu

Ne i/ Haunmenosanue
He npenycmotrpeno
9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOW [UII  OCYIIECTBIICHHS

00pa30BaTeNbHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No
n/n

HaumenosaHue cocTaBHOI 4acTH
MaTepHaIbHO-TEXHUUECKON Oa3bl

Howmep aygutopuu
(TIpu HEOOXOMMOCTH )

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

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HMUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

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

VYyeOHas ayuTOpHs I IPAKTUUECKUX 3aHATUH, 3aHATHIA
CEMHHAPCKOTO THIA, Ta00paTOPHBIX 3aHATUMN, TPYMIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIbTAIUH, TEKYIIIET0 KOHTPOJIS U
MMPOMEKYTOUHOM aTTECTALINH.

Ocnamenue: Crnienuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauy O0JIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB sl PU3HMUECKUX
M3MEPEHHH (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)

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
ayautopust Ne31-048

VYueOHas ayIuTOpHs Ui 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUI
CEeMHUHAPCKOT'0 TUTIA, TPYNIOBBIX ¥ UHAUBHUIYaTbHBIX
KOHCYJIbTAIIUi, TEKYIIETO KOHTPOJIA U MPOMEKYTOUHOMN
aTTeCTaluu.

OcHnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIy’Kalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
JI€MOHCTPALIMOHHOTO 000PYIOBaHHUS.

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




VYyeOHast ay1uTopus s IPaKTUUECKUX 3aHATHI TUIIA,
1a00paTOPHBIX 3aHATHMA, 3aHATUH CEMUHAPCKOTO THIIA,
TPYMIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anektpomaraetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00OpaTopHble PabOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Iudpakmus miockux BoJH, 4./ [udpaknronnas pemnieTka,
S.IMonstpuzanus ceera, 6.0npenesieHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpodhobpazoBanuey r. Kazans)).

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

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauy O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE Ta0OPAaTOPHBIE YCTAHOBKHU TIO
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®I1D - 11, OIID — 12, ®IID — 04 (OO0 «HHTOCH T.
MockBa); MUKPOCHCTEMBI; TA0OpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpakmus miockux BoiH, 4./ [udpaknronnas pemnieTka,
5.Honapuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(000 «IIpothobpazosanuey r. Kazans)).

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

VYueOHas ayuTOpHS I TPAKTUYECKUX 3aHATHH,
1a00paTOPHBIX 3aHATHM, 3aHATHH CEMUHAPCKOTO THIIA,
IPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTALUN, TEKYILETO
KOHTPOJISL U TPOMEXKYTOYHOM aTTeCTalUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
o0opyaoBaHue

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

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

VYyeOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopymoBaHue.

(;madoparopusiii komruieke JIKK-2M Ne36 u Ne37 (HTL],
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-T10,

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




YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpaszoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OITK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

10. Ouenounsle cpeacTBa ISl NPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEICTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalH
o0yyaromuxcs Mo JUCUUIUTHHE puBeeH B Tabnuue 13.
Ta6ymmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl IPOBEICHUS IPOMEXYTOYHOM aTTeCTalli

Buzx npomexyTo4HoOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH

Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHaAIMOHHbIE OUJICTHI;
3amaum;

TecTsl.

JuddepeHpoBaHHbIi 3a4ET Cnucok Bonpocos;

TecTsr;
3amaun.

10.2. B kadecTBe KpHUTEpPHUEB OILEHKH YypPOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJaronMMHCS NPUMEHseTCsl S5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETECHIINM, KOTOpas MpuBeneHa B Tadymie 14. B Tedenne ceMecTpa MOXKET UCIOJIb30BATHCS

100-0ampHas  1uKana

MOJAYJIbHO-PEUTHUHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IpaBUIA

HCITIOJIBb30BaHHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL

Ta6mmma 14 —Kpurepun ornieHkn ypoBHs CHOPMUPOBAHHOCTH KOMITETCHITUIA

Or1eHKa KOMITETEHITUH

5-0aiuIbHAs IKaIa

XapaxrepucTuka chopMHUpOBAHHBIX KOMIIETEHIIUIH

«OTJIIMYHO»
(Ga4YTCHO»

— oOyuaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTepua;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEIFHO M TPAMOTHO €r0 U3JIaracT;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JOMOJHHUTEIHHOW JHMTEPATYpPHI,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHS C MIPAKTUYECKOM
JIeATEIIFHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT M APTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOM CIIEIUATIM3HUPOBAHHBIX MOHITHH.

(XOPOLIO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOWMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO 1
M0 CYIIECTBY W3JaraeT €ro, ONUpasCh Ha 3HAHWS OCHOBHOU
JUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW JESITEIBHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHbI€ MOJIOKEHHUS;

— JIeJIaeT BBIBOJIBI U 000OIIECHMS;

— BJIQJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.

«y/IOBJIETBOPUTEITHHOY
«BAYTEHO»

— 00yyJaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIA Martepua,
[0 CYUIECTBY M3JIaraeT €ro, OMMpasch HAa 3HAHUS TOJBKO OCHOBHOM
JIIATEPATYPEL,

— JAOIMYyCKacT HCCYIICCTBCHHBIC OH_II/I6I(I/I 1 HCTOYHOCTH,

— UCTIBITHIBAECT 3aTPYJHEHUS B IMPAKTUYECKOM MNPUMEHEHUU 3HAHUMN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE MTOJIOKEHUS;

— 3aTpynHsieTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUH;

— YaCTUYHO BJaJIe€T CUCTEMOM CleMaJIn3uPOBAHHBIX MOHITHH.




O;[_eéz(;i zgﬁifn XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH
— o0Oyyaromuiicss He YCBOWJI 3HAYUTENIBHONH 4YacTH MPOrPaMMHOTO
MaTepuana;
EEYIORTICTRODHTEIEHOD | JIOTyCKaeT  CYUIECTBEHHbIE  OIIMUOKU U HETOYHOCTH  MpH
«HE 3AUICHOY paccMoTpeHuH mMpo0IeM B KOHKPETHOM HAIIPaBJICHUU; 3
— UCHIBITBIBAECT TPYAHOCTU B MIPAKTUUECKOM MPUMEHEHUH 3HAHUK;
— HEe MOXET apryMEHTUPOBAaTh HAYUHbIE MTOJTOKECHUS;
— He (OpPMYTUPYET BRIBOJIOB M 0000IIEHHUH.
10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WU UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.
Tabmuua 15 — Borpocs! (3a1aun) Ais 3K3aMeHa
No /it [Tepeuens BonmpocoB (3a1ay) 1st SK3aMeHa Kon
WHJUKaTOpa
1 Jaiite onpeneneHre MarHUTHOM UHAYKIUH. OIIK-1.3.1
2 Cdopmynupyiite 3akon bro-Casapa-Jlamaca. OIIK-1.3.1
3 Kakum 06pa3om ompezensercst HanmpaplieHHe cuiibl Ammepa? YVK-2.3.1
4 Paccunraiite, yeMy paBHa BEJMYMHA MAarHUTHOro mnosiga B neHtpe | YK-2.V.3
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
5 PaccunraiiTe MarHUTHYH0 MHIYKIUIO Ha OCH JJIMHHOrO cojeHouna, | YK-2.V.3
coaepxarniero 10 BUTKOB Ha CAaHTUMETDP IJIWHBI U (eppOMarHUTHBINA
CeplIeUHUK ¢ nmpoHuliaeMoctbio | = 100, ecnu mo HEMY MPOXOIUT TOK
cuioi 2 A.
6 PaccunTaiitTe miuoTHOCTP HaMOTKHM TOpOWAa, HeoOxoaumyro, 4todOsl | YK-2.B.2
Mpu CUi€ TOKa B HeM, paBHOW 10 A, MarHuTHOE MOJIe HA €r0 OCH
umeno Benuuuny 1 mTa.
7 OlieHUTE CUTYaAlMIO: B MAarHUTHOE T0JI€ C OJMHAKOBbIMU ckopocTsiMu | OITK-1.B.1
BJIETAIOT MPOTOH U 3JEKTPOH. ByyT M OT/IMYAThCS UX TPACKTOPUHU, U
€CJIM J1a, TO KaKiuM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.
8 Onpenenure, KakoW 3apsii HECET 3JIEMEHTapHas 4yacTula, eciau oHa, | YK-2.B.2
JIBUTAsICh CO CKOPOCThI0 | MMm/C B MarHuTHOM ToJie ¢ uHAYKIueH 0.5
Tn, ucneiTeiBaet aerictue cuiibl Jlopenna Bennunnoi 0.16 mH.
9 B uem cocTout siBI€HUE 37EKTPOMAarHUTHOM MHAYKLINN? OIIK-1.3.1
10 [Ipoananusupyiite Benuuuny 2J[C, BO3HUKAIOILYIO B KOiblle, koTopoe | YK-2.V.3
BBIHOCSIT U3 MOJIs 32 BpeMsi 25 Mc. MeTauinueckoe KOJbLO paguycoM
10 cm HaxomuTcs B MarHUTHOM mnosie ¢ uHaykuuer 50 mTin. OtBer
3anuuure B MB.
11 JlaiiTe onpeneneHusi AMaMarHeTHKaM M TapaMarHeTUKaM. OIIK-1.3.1
12 Kakwue BerecTBa Ha3bIBAIOTCS (peppoMarHeTUKamMu? YK-2.3.1
13 Uto Ha3bIBAIOT KOIPLUUTUBHOM CUIION? OIIK-1.3.1
14 Omnpenenure, Kakasi SHEPrUs 3aKIOYEHA B KAaTyIIKe MHAYKTUBHOCTRIO | YK-2.V.3
100 mI'a ¢ TokoMm cmitoit 0.2 A. OTBeT naiite B MJIX.
15 Urto Ha3bIBaeTCs 3JEKTPOMAarHUTHON BOJTHOM? OIIK-1.3.1
16 Kak B3aMMHO OpHEHTHPOBAHBI B 3JIEKTPOMAarHUTHOM BOJHE BeKTOphl | YK-2.3.1
HaIpPSKEHHOCTH 3JIEKTPUYECKOTO TOJIsl, MarHUTHOM WMHAYKIUH W
CKOpPOCTH BOJIHBI?
17 Chopmynupyiite 3aK0H OTpaKEHUS CBETA. OIIK-1.3.1




18

[Ipoananu3upyiiTe, TA€ CBET ABMXKETCS ObICTpee — B anmase (n = 2.42)
i B Bozie (n = 1.33). Bo ckonbko pa3 pa3nuyaroTcsi CKOpOCTH CBETA B
JAHHBIX cpenax?

VK-2.B.2

19

OneHure CUTyaluIO: JIy4 CBeTa MaJaeT Ha IPaHUIly pas3lena ABYX
BeuiecTs nox yriom 30°. IlokazaTenb npenoMieHUs NMEPBOU Cpe.bl
paBeH 2.4. Bo3MOXHO JI1, 4TOOBI OTPaKEHHBIN U MPETOMIICHHBIN JTydu
apyr napyry? Ecioum na,
IIOKa3aTesb PEIOMIICHUS BTOPOH Cpeabl.

ObUIM  TIEPIECHIUKYIISPHBI OIpelIeInTe

OIIK-1.B.1

20

Uro Ha3bIBalOT UHTEpdepeHueii ceera?

OIIK-1.3.1

21

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

YK-2.V.3

22

[Ipenmoxkute TeopeTnuyeckoe OOOCHOBAaHWE HAIWYUSA —PaTyKHOU
OKpacKMl y TOHKHMX IUICHOK (pa3jIUTOe Ha MOBEPXHOCTHU BOJBI MAacIo,

MBUIbHBIE MTY3BIPHU U T.I1.).

OIIK-1.B.1

23

Uro Takoe nucnepcus cBera Kak sBieHue? [lpuBenaure mnpumepsl
HAOIOACHUS JUCTICPCHH.

VK-2.3.1

24

[Ipoananu3upyiite, Kakol HaWOONBIIUN TOPSIJOK CIEKTPa MOXKHO
HaOmogaTh Ha IU(PaKIUMOHHOW pemieTke, ecau oHa umeer 500
IITPUXOB HA MUJUIUMETP U €€ 00Iy4aroT CBETOM C JIMHON BOJIHBI 500
HM?

VYK-2.B.2

25

Uemy paBHa pa3HOCTh (a3 JBYX CBETOBBIX BOJH, NPU KOTOpPOU
Ha0Jr0/1a€TCsl MUHUMYM MHTEHCUBHOCTH?

OIIK-1.3.1

26

[ImockomoIApU30BaHHBIA CBET IMaJaeT Ha aHaluW3aTop TakK, 4YTO
IUIOCKOCTh MOJSpU3aluu cocTaBisieT yroa 30° ¢ IJIOCKOCTBIO
aHanuzatopa. Bo CKoibKO pa3 yMEHBIIUTCS MHTEHCHBHOCTH CBETa B

YKa3aHHOM citydae?

YK-2.V.3

27

Yrto Takoe abCOIIOTHO YEPHOE TEI0?

OIIK-1.3.1

28

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

VK-2.V.3

29

Pacnonoxkure ciemyrommue CIeKTpalbHBIE KJIACChl 3BE3J B IOPSIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — xenThle,

M — kpacHbie,

O —romy0Osbie

Hcrnonp3yiiTe B OTBETE 3aKOHBI U3JIYYCHHS aOCOTIOTHO YEPHOTO Teja.
OOBsSICHUTE TTOTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

VK-2.B.2

30

Yro HaswiBaeTcst BHEMTHUM (HoTOdPdekToM?

OIIK-1.3.1

31

MoskeT 1 BUIUMOE U3JTy4YeHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3
MeTajuia, paboTa BeIXoJga KOToporo pasHa 3.5 3B? OGocHyiiTe cBoii
OTBET.

OIIK-1.B.1

32

OOBsicHUTE TPUUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTECHOBCKOTO
U3JIy4YEHHS.

OIIK-1.3.1

33

OObsicHUTe, KaK dHEprus (OTOHA CBSA3aHA C JUIMHON CBETOBOW BOIHBI.
OO6ocHyliTe Balll OTBET.

VK-2.3.1

34

@®otoH ¢ anuHON BONHBI A = 97,04 mM paccesyicss Ha HEMOJBUKHOM
anekTpoHe noj yriaom 0 = 90°. Ilpemnoxkure crocod omnpeaereHus

OIIK-1.B.1




OTHOCUTEJIbHOTO  W3MEHEHHUS  JUIMHBI  BOJHBI  (OTOHA  MIpH
KOMIITOHOBCKOM PACCCAHHU. Paccuuraiite ero BCJIIMYMHY B YKa3aHHOM
ciaydae. KoMntoHOBCKast JyiMHA BOJIHBI paBHa 2,426 1iM.

35

Onwuiute, 4YTO NpeCTaBisieT co00i aToM B paMkax Mojenu TomcoHa.
Kakne ocHOBHEIE HETOCTATKU JAaHHOU MOACIIN?

OIIK-1.3.1

36

ATOM BOJOpOJIa HAXOJUTCS B OCHOBHOM COCTOSIHMU. KakoW MJIMHBI
BOJIHBI M3JTy4EHUE MOXKET MCIYCTUTh JaHHBIA atomM? OOGOCHYHTE Ball
OTBET, MUCIOJIb3Ys NOCTYJIATHI bopa.

VYK-2.B.2

37

B dem coctout runotesa ne bpouns?

OIIK-1.3.1

38

OObsicHUTE, TPH KaKUX YCIOBHSX MHUKPOYACTHUIBI TPOSIBISIOT
BOJIHOBbIE CBoMcTBa. IlpuBenuTe mnpuMephl, NTOATBEPKIAIOIINE
BOJIHOBBIE CBOIICTBA YaCTHII.

OIIK-1.3.1

39

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

YK-2.V.3

40

KaxoB ¢u3ndeckuii CMbICII BOTHOBOH QyHKIIHH?

OIIK-1.3.1

41

B uem oTiamumMe CTaMOHApHOTO W HECTAMOHAPHOTO YpPaBHEHUS
[pénunrepa?

OIIK-1.3.1

42

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

OIIK-1.B.1

43

MukpoyacTuia 3anepra B OJJHOMEPHOM MOTEHIIMATBHON IME IIUPUHOM
1 C 6CCKOHG‘-IHBIMI/I CTEHKaMH1 U HaXO4AUTCSA B COCTOSIHUU C KBAHTOBBIM
yucioM n = [. TlokaxuTe, Kak ONpeAeIUTb KOOPAWHATHI TOYEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MHMKPOUYACTHIy MaKCHMAaJIbHA.
HaiinnTe ux B ykazaHHOM Clly4ae.

OIIK-1.B.1

44

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

VK-2.V.3

45

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

VYK-2.B.2

46

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

YK-2.V.3

47

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

YK-2.V.3

48

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

OIIK-1.3.1

49

OOBsicHUTE, YeM OTJIMYaeTCs XapakTep 3allOJHEHUS COCTOSHHN
KBAHTOBOH CHCTEMBI ()epMHUOHAMH U OO30HAMH.

YK-2.3.1

50

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

OIIK-1.B.1

51

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXJCHHOI'O U3JIYYCHHA.

VK-2.B.2

52

OnwumuTe NpUHIUI paboThI Ja3epa Mo TPEXYPOBHEBOU CXeMe.

OIIK-1.3.1

53

Jlazep pabotaer mMO TPEXypOBHEBOW CXeMe. JHEpPrusi OCHOBHOTO
cocrosinusl E; = -8 5B, sHeprus Bo30yx1eHHOTO coctosiHus E, = -5
3B, sHeprus MeractabuiabHOTO cocTosiHusa E3= -5.2 s3B. Onpenenure
JUTMHY BOJHBI, HA KOTOPOW MPOUCXOINUT pabouee n3IIyuyeHue.

YK-2.V.3

54

Yemy paBHa MoJIIpHAas TEIJIOEMKOCTh TBEPAOrO Teja, COIIAaCHO

OIIK-1.3.1




KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?

55 OOpbscHUTE, KaK KBAaHTOBas TEOpHUs TEIJIOEMKOCTH TBepaoro tema | YK-2.V.3
Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA.
56 Kakas wactuma HaseiBaercss ¢ononom? Kakum  kBantoBbsiM | OIIK-1.3.1
pacnpeeieHieM ONUChIBalOTCS (YOHOHBI?
Bormpocsr (3amaun) nms 3adera / qud . 3adera npeacTaBiaeHsl B Tadnuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3ayera
No /it [Tepedyens BompocoB (3amav) 1yt 3aueta / nudd. 3auera Kon
WHANKATOpa
1 HazoBure npeameT n3ydeHus KWHHEMATUKHU. OIIK-1.3.1
2 Jaiite onpenenenne MaTepruaibHOW TOUKH. YK-2.3.1
3 Teno nBMXETCA U3 COCTOSIHUSA MOKOSI C TAHTCHIIMAIbHBIM yckopeHueM | YK-2.V.3
a: = 4 M/’ M HOPMAIBHBIM YCKOpEHHeM a, = 3 m/c’. Haiimure
BEJIMUYMHY ITOJIHOI'O YCKOPEHUS TeNa d.
4 JatiTe onpeneneHre abCOTIOTHO TBEPAOMY TEITY. OIIK-1.3.1
5 [Mpoananm3upyiite oTIMuus creayommx ¢usndeckux wmoneneit: | YK-2.B.2
aocomotHO TBEpHmoe Teno (ATT) u marepuanvHas Touka. [IpuBenure
npuMep, B KOTOPOM OJHO U TO € TEJO BBICTYNAeT B KadecTBe
MaTepuaibHoi Touku U ATT.
6 Haiinute cBs3p MeEXIy JMHEWHOM MW yriioBod  ckopocThio | YK-2.V.3
MaTepUAIbHON TOYKH.
7 [Ipoananusupyiite Xapakrep NpsSMOJIMHENHHOro IBWKeHus Tena 1o | YK-2.B.2
W3BECTHOMY 3aKOHY ABKeHHUs X(t)=10+2%t+0,5*t"2 (m). Kakoii myTh
npoiier Teno 3a ykazaHHoe Bpems t = 2 ¢? OOOCHYHTEe NpUMEHEHUE
3aKOHOB, UCIIOJIb3YEMBIX ISl PELICHUS 3a1a4u.
8 ChopmynupyiiTe nepBsiii 3akoH HproToHa. OIIK-1.3.1
9 OOmbscHUTE, KaK, COTJacHO BTOpoMy 3akoHy Heiorona, 3aBucut | OIIK-1.3.1
YCKOpEHHE TeJa OT €ro Macchl.
10 KameHb n€XUT Ha IHE coCy/a, MOJHOCThIO Morpyx€unbii B Boay. Kak | OITK-1.B.1
U3MEHUTCS CHUJa JAaBJICHHUs KaMHS Ha JHO, ©CIH CBEpXy HAJIUTh
KepocuH (KepOCHH HE cMmemmuBaeTcs ¢ Bozaoi)? OOocHyiTe cBOH
OTBeET.
11 [IpuBeaure npumep, WUIIOCTPUPYIOUIUI JelCTBUE TpeThero 3akoHa | YK-2.V.3
HeroToHa.
12 HazoBure, kakoii w3 3akoHoB Kemnepa ycranaBmuBaer ¢opmy | OIIK-1.3.1
TPACKTOPHUH IJIAHET.
13 OueHuTe 3aBUCUMOCTh CHJIBI BCEMUpHOro TsaroreHuss ot Maccel | OIIK-1.B.1
B3aUMOJICHCTBYIOIIUX TN W pacCcTOSHUA Mexny HumH. OOocHyMTE,
KaK M3MEHHUTCS CHUJla B3aUMHOTO TSTOTEHMsI JIByX TEJ, €CIIM Maccy
OJIHOTO U3 TeJl YBEIMYUTh BIBOE, a PACCTOSHUE MEXIY TelaMu —
YMEHBIIIUTH B JBa pa3a.
14 JaiiTe onpeneneHNe UMITyJIbca Tea Kak GU3NIECKO BETMYHUHEI. OIIK-1.3.1
15 ChopmynupyiiTe, npH KaKUX YyCIOBUAX BHIMONHsETCS 3akoH | YK-2.3.1
COXpaHEHMsI UMITYJIbCA.
16 HazoBute, kakast ¢puznueckas BeIMUIrHA Ha3bIBaeTcss MoMeHTOM criibl. | OIIK-1.3.1
17 CpaBHuUTE 3aIIMCU OCHOBHOTO 3aKOHA IMHAMUKH JUIs mocTynarenbHoro | YK-2.B.2

Y BpalAaTEIbHOrO JABWXEHUs. HailguTe B3aUMOCBSI3U MEXAY ITUMH
3aKOHaMH.




18

ChopmynupyiiTe 3aKOH COXpaHEHHSI MOMEHTa UMITYJIbCa.

OIIK-1.3.1

19

Jaiite onpeneneHue paboThl Kak (GU3NUECKON BETUIMHBI.

OIIK-1.3.1

20

CdopmynupyiiTe, 4TO TaKOE MOIIHOCTh KakK (u3ndecKasi BEIMIHHA.

OIIK-1.3.1

21

Kakoit kopabip JBWXKETCS MeEIJICHHEE —
HEHArpy»XeHHbII — IIpHU
OO6ocHyiiTe CBOIl OTBET.

Harpy>K€HHbIA  WJIU

OJMHAKOBOM MOIIHOCTA JBUTaTENI?

OIIK-1.B.1

22

OObsicHUTE, TIOYEMY LEHTPOCTPEMUTEIbHAS CHUJla MPU BpaIEHUU IO
OKPYKHOCTHU HE MPOU3BOJUT PAOOTEHI.

YK-2.V.3

23

Uccnenyiite paboTy CHIIBI, €CITH TEJIO Maccoil m = 1 KT 1o IeiCcTBUEM
HEKOTOPOW CHJIBI M3MEHHUJIO CBOIO CKOPOCTH C Vo= 1 M/c 10 v = 3 M/c.
OO0ocHyiiTe TPUMEHEHHE 3aKOHOB, WCIOIB3YEMbBIX [UIsl PEIICHUS
3aJa4H.

YK-2.V.3

24

OOBbscHUTE, B YeM COCTOUT paszIMyUe MEXIy KOHCEPBAaTUBHBIMH M
HEKOHCEPBATUBHBIMU CHJIAMH.

VYK-2.B.2

25

Jlaiite onpenenenne noTeHManbHON 3Heprun. OT Yero oHa 3aBUCHUT?

OIIK-1.3.1

26

ChopmynupyiiTe 3aKOH COXpAaHEHHS MEXaHUYECKOW OSHEprum.
[TpuBenuTe mpuMep BBHIOJIHEHUS 3aKOHA COXPAHEHUS SHEPTUH.

YK-2.3.1

27

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

VK-2.V.3

28

[TokaxkuTe Ha mpuUMepe TOHKOTO cTepkHs nnuHor 20 cM u maccou 30
r, Kak npuMmenserca Teopema lllteliHepa nmg pacdyera MOMEHTa
HWHCPLUH TCJI NPpU NCPCHOCC OCHU BpallCHUA C CCPCAUMHBI CTCPKHA Ha
OJIMH U3 €ro KOHIIOB.

VK-2.B.2

29

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

OIIK-1.3.1

30

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

VK-2.B.2

31

ChopmynupyiiTe  nBa  mocTynaTa OTHOCUTEJIbHOCTH

OUHIITEHA.

Teopuu

OIIK-1.3.1

32

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

VK-2.B.2

33

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

VK-2.V.3

34

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

OIIK-1.B.1

35

Kak cBs3ana sHeprust rapMOHHUYECKUX KOJIEOaHUN C X aMIUTUTYI0U?

VK-2.V.3

36

Chopmynupyiite orpeaeieHue BOIHBI.

OIIK-1.3.1

37

OObsicHUTE paszauuue MEXKIy MNPOAOIbHBIMU U  MONEPEUHBIMU
MEXaHUYECKUMH BOJIHAMHU.

YK-2.V.3




38 3anummuTe ypaBHEHHE OETyIeii BOJHEI. OIIK-1.3.1
39 HazoBute, yeMy paBHa cpeHsst 00beMHasl INIOTHOCTh 3Hepruu BoHbl. | YK-2.3.1
40 Hcrounuk 3ByKa U NPUEMHHK JIBUXKYTCS IPYr OTHOCUTENBHO Apyra co | YK-2.B.2
CKOPOCTAMHU Uyem H Unp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpenie
paBHa 340 w/c. Ilpoananu3upyiTe 3amady U ONpEAEIHTE
OTHOCHUTEIIbHOE U3MEHEHHUE YacTOTHI 3ByKa 3a cueT 3 dexra Jlomepa.
HNcTouyHUK ¥ TPUEMHHK ABUKYTCS HABCTPEUY JPYT APYTY: Uyem = 40
M/c, v,y = 60 M/c.
41 Cdhopmynupyiite npunimn [ roifrenca. OIIK-1.3.1
42 HazoBute onpenenenre nHTEpPEpEeHIINH BOJH. OIIK-1.3.1
43 Cdopmynupyiite, uro HaspiBaeTcsi crosueld BomHOW. Ilpueaurte | YK-2.V.3
MIPUMEDP CTOSAYEH BOJIHBI.
44 UYro u3ydaer 3nekTpocraTuka? OIIK-1.3.1
45 [aiite onpeneneHre TOYEYHOTO 3apsia. VK-2.3.1
46 Kak wu3MeHutcss cuia B3auMMOJEHCTBHSL ABYX OJIEKTpoHOB, eciu | YK-2.V.3
paccTosiHue MEXAy HUMH yBenuuuTh B 3 pasza? OOocHyiiTe Bam
OTBET.
47 [Ipoananu3upyiite, Kakyro paboTy coBepiiaer ajiekTrpocraruueckoe | YK-2.B.2
1ojie TMPOTOHa B aTOME BOJAOPOJA IMPH TOJIHOM OOOpOTE AJIEKTpOHA
BOKDPYT HETO.
48 Kax B3aMHO OpueHTHPOBaHbI CUJIOBBIE JIMHUM U dkBUNoTeHIManbHble | OIIK-1.3.1
MMOBEPXHOCTH?
49 Uto Ha3bIBaeTCs JIEKTPUUECKUM JAUIIOTIEM? OIIK-1.3.1
50 Kaxkwue BemecTBa Ha3bIBAIOT AUAICKTPUKAMU? VYK-2.3.1
51 OObsicHUTE pa3auyue MeXAy MOJMSpPHBIMH M HemoyspHbIMH | YK-2.V.3
TURJIEKTPUKAMHU.
52 Onenure, Kakoil eMKocTbio Oyayr oOmagate Mertammueckue | OINK-1.B.1
ITACTHHEI MIOMaApi0 0.2 M, KOTOpBIE PasaeNneHsl coeM napaduHa (&
=2.5) Tonmuuoi 0.5 cm?
53 Cnemaiite BBIBOJ, Kak HW3MEHHUTCS dJeKTpoeMKocTh Iiockoro | OITK-1.B.1
KOHJEHCATOpa ¢ KBaJApPAaTHBIMU IIJJACTUHAMHM, €CIM M3 ITHX IJIACTHH
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
54 OueHurte cuTyaluio: J1Ba KoHAeHcaropa oauHakoBoil emkoctu 200 | OIIK-1.B.1
MK®D coenuHeHbl MapavieabHo. Kak M3MeHHTCs MX 00Ias €MKOCTb,
€CJIM COeIMHEHUE 3aMEHUTh Ha MoclieoBaTeabHoe?
55 [Ipoananuzupyiite, Kakoil BEIUYMHBI 3aps] NOJDKEH HaxoauThes Ha | YK-2.B.2
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 3akoH Oma it y4acTka [eru. OIIK-1.3.1
58 Kak u3mMeHuTCcs ConpoTUBICHUE MPOBOJA, €CIU €ro JyinHa yBenuuutes | YK-2.V.3
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
59 PaccunraiiTe MOIIHOCTS, BhIACIsSIEMYIO Ha conpoTtuBieHnd 3 kKOm npu | YK-2.B.2

IIPOTEKAaHUU Yepe3 Hero Toka cunoi 60 MA?

Mpe/ICTaBJICHBI B Tabymie 17.

[lepeyenp TeMm [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI




Tabnuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

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

MpeICTaBJICHBI B Tabymie 18.

Ta6mmia 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

Ne i/t

IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHMKATOpa

Cemectp 1

Kakas Oyzer TpaeKkTopusl y YaCTHIIbI, ABMKYILIECHCS paBHOMEPHO C
IIOCTOSIHHBIM I10 BEJIMYMHE YCKOPEHUEM.

1) [Ipsimast muHUS

2) JIunust ¢ meperuoom
3) [Tapabona

4) OKpY:KHOCTH

VK-2.V.3

Omnpenenure, Kakas U3 MPEACTABICHHBIX GU3NUECKUX BEIMIHNH UMEET
EIMHUITY U3MEPEHUS, COBIAAIONIYIO C SAMHUIICH N3MEPEHUS CHIIBI.

1) Mmnynsc

2) Yckopenue

3) Bec

4) VYrnoas cKOpoCTb

OIIK-1.3.1

Yrto mpou3oita€T mocie abCoMoTHO HEYNPYTOTo yAapa YacTHIL
MaccaMu m; = 4m; U ¢ KWHeTUYeCcKUMH >Heprusimu T, = 6T,. Yactuua
C Maccou m; IBUrajaach BIIPaBoO, a4 4aCTULA C MACCOM m; - HABCTPEUY
YacTHUIIE C MacCol m;.

1) Yactuisl OyayT IBUTATHCS BIPABO

2) Equnasi yacTuma Oyaer ABUraTbesi BJeBO

3) Yactuis! OyayT MOKOUTHCS

4) Yactuupl OyayT ABUraThCs B IPOTUBOIOIOKHBIE CTOPOHBI

OIIK-1.B.1

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

1) M3MeHeHUI0 SHEPTUH CUCTEMBI

2) Hymrwo

3) H3MeHeHUI0 UMITYIhCa CUCTEMBI
4) VYCKOpEHHUIO LEHTPA MAaCC CUCTEMBbI

VK-2.B.2

UTo npou30iAeT ¢ MOMEHTOM MHEPIIMU CBUHIIOBOTO IMJIMHApPA
OTHOCHUTEJIBHO OCH, COBIAIAIONIEN C €70 TEOMETPUYECKOU OChIO
CUMMETPUH, €CIIM LWIUHJP CIUTIOIIUTD B IUCK?

1) He usmenurcs
2) YBeau4urcs

OIIK-1.B.1




3) CoxpanuTtcs
4) CtaHeT paBHBIM HYJIIO

VYKaXuTe BEPHYIO 3aIIUCh YPABHEHUS JUHAMUKY BPAILATEIbHOTO
JIBHKEHHUS.

1) M=J*o

2) e=MMJ

3) M=L*@’

4) L =r*p*sina

OIIK-1.3.1

VYkaxute, yeMy paBeH MOMEHT MHEPLIMK TOHKOTO 00py4ya Maccoi m u
paamyca r

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

YK-2.3.1

Bribepure ¢pazy, COOTBETCTBYIOIIYIO IEPBOMY 3aKoH HpioTOHA:!
«IIepsslii 3ak0H HpIOTOHA yTBEp:KIACT. .. »

1) ®akr cymecTBOBaHUS aOCONMIOTHOTO JBUKCHHUS

2) CymecTBOoBaHME HHEPUHAJIBbHBIX CHCTEM 0TCYETA

3) ®axT cylecTBOBaHMS HEMHEPLHUAIBHBIX CUCTEM OTCUETA
4) @axT cylecTBOBaHUS IPUHIIMII OTHOCUTENIBHOCTH ["anumest

OIIK-1.3.1

Paccunraiite BeIM4uHy MOJYJIsI MAKCUMAJIbHOM BEJIUYUHBI YCKOPEHUS
TOYKH, JBHKEHUE KOTOPOH OMMCHIBACTCS YpaBHEHHEM X = 3¢0s(2¢ —
/4) cm

) 12 w/i?
2) 3 wm/c?
3) 7w’
4) 9 m/c?

VK-2.V.3

10

Bribepure ¢popmyity, onpeaensionlyo BeIuIrHy (pa3oBoil CKopocTH
BOJIHBI

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

VK-2.3.1

11

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

1) 3aBucuT OT yOBIIM NOTCHIIMATBHONW SHEPTHH

2) IlpomoprmoHaibHa MPUPAIICHUIO KHHETHIECKON SHEPT U
3) PaBHa Hy;10

4) 3aBHUCHUT OT CKOPOCTHU JBHIKEHUS.

OIIK-1.3.1

12

Kaxkast n3 nepeunciaeHHbIX (U3NIECKUX BETUYHNH UMEET Pa3MEPHOCTh
(kr-M)/c>?

OIIK-1.3.1




1) MowmeHT cuitbl
2) MowmeHT uHepIn

3) MowmeHT umiynbca
4) Cuaa

13

Korna tanreHnuanbHOe YCKOPEHHE PaBHO HYJIIO, @ HOPMAJIbHOE
YCKOpEHUE MOCTOSIHHO, TO TAKOE IBUKEHUE HA3BIBAETCA ...

1) PaBHOMEpPHBIM KpUBOJIMHEWHBIM

2) PaBHOMEpHBIM NPSAMOJUHENHBIM

3) PaBHOYCKOpPEHHBIM MPSIMOJIUHEHHBIM
4) PaBHOMepHBIM BpalleHHEM

VK-2.3.1

14

Bri6epute npaBuiibHbBIN OTBET. Kak H3MEHSETCSI MOTYJIb CKOPOCTH
pU MPSMOJIUHENHOM JBUKEHHUH, €CIIH 3aBUCUMOCTh IPONAEHHOTO
TEJIOM ITYTH OT BPEMEHH 3a/aHa ypaBHEHHeM: S =4 + 157 + 7

1) YoOwiBaeT

2) Ilpoxoaut yepe3 MUHUMYM
3) Bospacraer

4) Ocraércs MOCTOSTHHBIM

VK-2.B.2

15

Kak BeIuncaseTcss MOMEHT HHCPIUHN MaTepI/IaHBHOﬁ TOYKH?

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

VK-2.3.1

16

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

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

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

YK-2.V.3

17

Haiinute oTHOIMIEHNE TpoU3BeIeHHBIX padoT (A1/A,), ecnu ABa AUCKa
C paBHBIMHU MaccaMmu U paguycamu R; u Ry (R; = 2R;) packpyuuBarot
U3 COCTOSTHUS TTOKOS IO OAMHAKOBBIX YTJIOBBIX CKOPOCTEH.

1
2)3
3)4
4)5

VK-2.B.2

18

Kaxkoli yu€HbIii co3taln crenuaibHy0 TEOPHUI0 OTHOCUTEILHOCTH
(CTO)?

1) Tamuneit
2) DiHITEHH
3) Jlopeni

4) bop

YK-2.3.1

19

Bribepure ypaBHEHUE, ONMCHIBAIOIIEE TAPMOHMYECKUE KOJIeOaHMsI.

OIIK-1.3.1




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

20

[Ipoananu3upyiite, Npy KaKOM yCJIOBUHU B CHCTEME, COBEPIIAIOIIEH
BBIHY’KJICHHbIE Kosie0aHus, Oy1eT HaOI01aThCsl pe30HAHC (Mg —
cOoOCTBEHHAs YacTOTa, ® — YaCTOTA BBIHYKAIOIICH CHJITBI)?

1) @>>awmg
2) ®>wmo
3) o=
4) o <<o

OIIK-1.3.1

21

BeiGepure, kakas puznueckasi BeIMUMHA U3MEHSAETCS 1101
BO3JIEHCTBUEM CWJIBI Ha TEJIO COITIaCHO BTOPOMY 3aKoHY HbroTOHA.

1) Monsaphuas macca
2) Ckopocthb

3) Macca

4) MoOMeHT UHepIuu

OIIK-1.3.1

22

Bribepure, B kKakoi cCTEME TeJ MOJHBIH MOMEHT UMITYJIbCA OCTACTCS
IIOCTOSIHHBIM.

1) 3amkHyTOMH

2) HesamknyToOM, rjje cyMMa MOMEHTOB BHYTPEHHUX CHJI paBHA HYIIIO
3) HesamkHyTO, rAe CyMMa MOMEHTOB BHEIIIHUX CHJI TIOCTOSIHHA

4) HezamknyTOU

OIIK-1.3.1

23

VYxkaxwure, paboTa Kakoi U3 MEePEUNCIICHHBIX CUJI paBHA HYJIIO IPU
3aMKHYTOH TPaeKTOPUU IBUKEHHUS Tela.

1) Bszkoro tpenus

2) Cwuiibl TpeHHS KaueHUS

3) Tarorenus

4) Cunsl TpeHUS CKOJIbKEHUS

VK-2.3.1

24

YeMmy paBHa BEeIMYMHA YCKOPEHUSI CBOOOJHOIO Na/IEHHsI g Ha BBICOTE
HaJ IOBEPXHOCTHIO 3eMJIM, paBHOU panuycy 3emnu? Benuuuny g
BOJIH3H TIOBEPXHOCTH 3eMITH IPHHATH PaBHOIT 9.8 M/c”.

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

YK-2.V.3

25

[Ipoananu3upyiTe, Kak U3BMEHHUTCS TIEPHO]T KOJIeOaHMIA
MaTeMaTHUYeCKOT0 MasiTHUKA, €CJIU JJIMHY €ro MoJIBeca yBeJINYUTh B 9
pas, a Maccy rpysa — yBeJIM4MTh B 4 pasa.

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

3) VYwmenbmurcs B 2 pa3a
4) VYwmenbmuTcs B 4 pa3za

YK-2.V.3




26 OneHuTe 31eKTPOEMKOCTh INIOCKOT0 BO3AYIIHOIO KOHIeHcaTopa, ecnu | OIIK-1.B.1
paccTosiHie MEeXIY ero 0OKJIaKaMH yBeITUIUTh B 9 pas, a 001acTb
MEXy OOKJIaJKaMH 3aJIUTh JUCTUUTHPOBAHHON BOMIOH (g = 81).
1) VYmenbmurcs B 4 pa3
2) VYBenuuutcs B 4 paza
3) ¥YBeauuurcsa B 9 pa3
4) VYBenuuurcs B 12 pa3
27 HazoBwuTe BemecTBa, KOTOPBIE MPU OOBIYHBIX YCIOBUSX MPAKTUUECKH OIIK-1.3.1
HE MTPOBOJAT HJIEKTPUUECKUH TOK.
1) IIpoBomHuku
2) IlomynpoBOAHUKH
3) IlnmarmHa
4) JAudjekTpuKH
28 Kax HampaBieHbI CHIIOBBIC IMHUH HATPSHKEHHOCTH YK-2.3.1
AIIEKTPOCTATUYECKOTO T0JIsl, CO3AAHHOIO TOUEYHBIM OTPHULIATEIbHBIM
3apsiiom?
1) 3akpydnBarOTCsl BOKpYT 3apsaa
2) K3apsany
3) 3akpyuuBarOTCs BOKPYT 3apsja I10 YaCOBOW CTPEIIKE
4) 3axkpy4MBarOTCs BOKPYT 3apsija MPOTUB YAaCOBOW CTPEIKU
29 MoskeT 11 yacTHlla UMETh 3apsijl, BEIMUNHA KoToporo B 1.5 pa3a OIIK-1.3.1
Oo0JIbIIIE BTIEMEHTapHOTO 3apsiia’?
1) Moxer
2) Her, He MoxkeT
3) Moxer, HO TOJBKO €CJIU 3apsij OTPHUIATEIbHbBIN
4) MoXKeT, HO TOJBKO €CJIH 3aps]l MOJ0KUTEIbHBIN
30 Yemy paBeH MOTEHITAAT JIEKTPUUECKOTO OIS ? OIIK-1.3.1
1) TloTeHumManbHON SHEPIUS €AUHUYHOTO MOJOKUTEIBHOIO 3apsia
WJIN OTHOLIEHMIO MOTEHINAIBLHON SHEPTUH K 3apsay
2) Pabore cui1 moJsisi mo nepeMenieHuI0 eITHHUIHOT O
MOJIOKUTEIBHOT0 3aPsiia U3 JAHHOM TOYKH 110JIS1 B
0eCKOHEYHOCTh
3) Cune, geiicTByroLIEN HA 3aps/l, IOMEIICHHBIN B ITaHHYIO TOUKY
noJIs
4) Kunetnueckoil sHEpPruy MPOOHOTO TOUEYHOTO EAMHUYHOTO 3apsiia
B JIaHHOM TOYKE IOJIA
31 Hanumure popmyny 3akona Oma B tuddepenmansHoi popme. OIIK-1.3.1
1) R=U/I
2) R=Q/FAt
3) j=c'E
4) R=P/1
32 Haiinute mpaBuibHOE Ha3BaHKE JIJIs1 BEKTOPHOM CHIIOBOM OIIK-1.3.1




XAPaKTCPUCTUKU IJICKTPOCTATUYCCKOI'O I10JIA.

1) Ilorenmuan

2) HanpskeHHOCTH
3) Unnpyknus

4) 3apsn

33

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

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

1) Ymenbmutcs B 8 pa3
2) VYmeHbpmuTcs B 2 pasza
3) VYwmenbmutcs B 16 pas
4) He uzmeHurtcs

OIIK-1.B.1

34

Onenute, Kak 3aBUCUT JIEKTPUUECKAsl TPOBOJUMOCTh TPOBOAHHUKA OT
MPUIIOKEHHOM K HEMY pa3HOCTH MOTEHIHANIOB.

1) IIpssMo nmponopuroHaIbHO

2) IlponopuuoHaIbHO CTENEHH OT Pa3HOCTH MOTEHIIMAIOB
3) IlponopuuoHanbHO KBagpary

4) He 3aBucur

VYK-2.B.2

35

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

1) HanpsxeHHOCTB
2) IlpoBomumocTb
3) 21AC

4) CompoTHuBICHUE

YK-2.3.1

Cemectp 2

36

Kak Ha3pIBaeTcst BeIMUMHA HANPSHKEHHOCTH T10JIS, €CITH
HaMarHMYEHHOCTH (peppoMarHeTnka oOpamaercs B HyJlb 1
HaNpsHKEHHOCTD T0JIs1 HaIpaBJIeHa MPOTHBOIOIOKHO TOJIO,
BBI3BABIIEMY HAMarHWYMBaHHE?

1) T'ucrepesncom

2) Ko3puutuBHOM cHIOM
3) Tonspuzarueit

4) MarauToABMXKYIIEH CUITON

OIIK-1.3.1

37

OueHure, 10 KaKOW TPACKTOPHH OYAET IBUTaThCs B MATHUTHOM I10JI€
4acTUIIa, JIETSIIAas ¢ TOCTOSHHOW CKOPOCTBIO BIOJIb JIMHUI MarHUTHOU
WHIYKIUN?

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

VK-2.V.3

38

B kakux enuHUIAX U3MEPSAETCS HAMPSKECHHOCTD IIEKTPUIECKOTO
moJist?

YK-2.3.1




1) Am

2) B/m
3) Kn
4) Tn
39 VYcTraHOBHUTE COOTBETCTBUE MEXKAY MAaTEPUATIOM IPOBOAHUKA U €r0 OIIK-1.3.1
3IIEKTPOIPOBOJHOCTHIO:
Marepuan DneKTponpoBoaAHOCTS (G, 1/(OM-cm)
A) Metamn 1)>10"-10"°
B) ITonynpoBogHuK 2)101°-10°
B) JIH3IIEKTPHK 3) 10* - 10°
Ortser: 1-B, 2-b, 3-A
40 OrneHuTe, Kak COOTHOCSITCS YTJIbI MAICHUSI 0L U OTPAKEHUS ( cBeTa? OIIK-1.3.1
) a>>¢
2) a>¢@
3) a=0¢
4) a<o
41 [Ipoananuzupyiite, ueMy paBeH aOCOJIIOTHBIN MOKA3aTeNb VK-2.B.2
IPEJOMJIEHUS CPEIBl C AUDIEKTPUUECKON IPOHUIIAEMOCTBIO € = 16 1
MarHUTHOM NMPOHMIIAEMOCTBIO L = 1.
1) 1/32
2) 1/4
3) 4
4) 1/16
42 VYkaxuTe siBJICHUE, KOTOPOEe UMEHYyeTCsl HHTepdepeHiueii BoH? YK-2.3.1
1) OrubaHue BOJTHAMH MPETSITCTBUN
2) HanoxeHue ApPYyr Ha APyra BOJIH, HAYIIMX OT KOT€PEeHTHBIX
HCTOYHUKOB
3) OTKJIOHEHHUE BOJH OT NEPBOHAYAIBHOIO HAIIPaBJICHHUS
pacnpocTpaHeHHs IIPH MEPEXOE U3 OJHOU Cpebl B IPYTYIO
4) 3aBUCHMOCTb ()a30BOI CKOPOCTHU OT JJIMHBI BOJHBI
43 [Ipoananu3upyiiTe, KAKUM JOJKEH OBITH YToJl aJICHUS CBETOBOTO YK-2.B.2
Jy4a, 4TOOBI OTPa’KEHHBIN JIyd COCTABIISLI € Majaromm yroi 40°.
1) 25°
2) 55°
3) 20°
4) 45°
44 OneHnTe ONTUYECKYIO JUIMHY TTYTH L U3 OAHOM TOYKH B Apyryro, ecniu | OIIK-1.B.1

paccTosiHUE MEX]y IBYMsI TOUKaMU MTPO3PAYHON AUIIEKTPHUUECKOMN
cpensl S = 4 m. [Tokazatens npenomienus cpenbl n = 1.5. Ontuyeckas
JUTMHA MyTH L U3 0OHOM TOYKH B APYTyIO0 COCTABUT. ..

1) 5m




2) 6Mm

3) Tm
4) 11m
45 Jliist 00BsICHEHUST KaKOTO SIBIICHUSI MOKET OBbITh Hcronb3oBad npuHmun | OITK-1.3.1
I'tolirenca-Openens?
1) KorepentHOoCTh
2) Judpaxuus
3) Tonspuzamus
4) KopmycKynsipHO-BOJTHOBOW JTyan3M
46 [Ipoananu3upyiiTe, 4eMy paBeH MEPUOJI PEIICTKH, KOT1a YK-2.B.2
nudpakionHas pemietka coaepkut 200 mTpruxoB Ha MUJUTUMETP.
1) 100 mxm
2) 500 mxm
3) 200 mxm
4) 5 MM
47 [Ipoananu3upyiiTe ”HTEHCUBHOCTH CBETA IPU MHTEp(EepeHINN YK-2.V.3
OJIMHAKOBBIX BOJIH C UHTEHCUBHOCTBIO / OT KOT€PEHTHBIX UCTOUYHUKOB
B TOYKE, B KOTOPO# pazHocTh ¢a3 paBHa 2*7*N (N=0, 1,2, ...)?
1) 4*1
2) 3*
3) 1
4) 0
48 UTo 13 MepeynciIeHHOTO SBJSETCS OCOOCHHOCTHIO CHIIOBBIX JIMHUN OIIK-1.3.1
MarHUTHOTO 10JIsA?
1) CuiioBble JMHMHM MATHUTHOTIO 110JIS1 BCEIr/ia 3aMKHYThIe
2) MarnuTHbIe CUIIOBbIE TUHUU HAYMHAIOTCS HA MATHUTHBIX U
3aKaHYMBAIOTCS Ha AJIEKTPUUECKHX 3apsaaax
3) MarnutHbsle CUJIOBBIEC TMHUHM HAYMHAIOTCS U 3aKaHUMBAIOTCSI Ha
MarHUTHBIX 3apsaax
4) MarHuTHble CUJIOBbIC IMHUU HAUWHAIOTCA U 3aKaHYUBAIOTCS Ha
AIIEKTPUYECKUX 3apsIax
49 Cremnaiite BBIBOJI, KAaKOM TeOMeTpuiecKkoi (purypoit MoxKHO onucarthb OIIK-1.B.1
TPACKTOPUIO ABUKCHUS 3aPsHKEHHON YaCTHUIIBI, TBUTAIOIICHCS TTO]T
HEeKOTOPBIM yriioMm (0° < o < 90°) K TUHUSIM MarHUTHOW WHTYKITHH.
1) OxpyXHOCTB
2) Ilapabona
3) T'umep6Gomna
4) Cnupauab
50 Onenute crenens noaspusanuu P cBera, eciiu CBET NPEACTABIISAET OIIK-1.B.1

co0o0li cCMeCh €CTECTBEHHOI'O CBETA C MJIOCKOMOISPU30BaHHbIM.
HMHTEHCUBHOCTB NOJIIPU30BAHHOIO CBETA B JIy4e paBHA
UHTEHCUBHOCTH €CTECTBEHHOI'O CBETA.

1) 25%




2) 35%
3) 50%
4y 75%

51

PaccuuTaiite mokasaresb MpeJOMIICHHUS BEIIECTBA, €CIIU CKOPOCTh
CBETa MU MEePexo/Ie JIyda U3 BO3AyXa B HEKOTOPOE BEILIECTBO
ymesblniachk Ha 20%.

1) 1.2
2) 1.25
3) 0.2
4) 2.2

YK-2.V.3

52

PaccuuraiiTe yrona Mexay ONTHYECKHMMH OCSIMU MOJISIpU3aTopa U
aHanuzatopa. [Ipu npoxoxaeHNu CKpeLeHHBIX MOoIsIprU3aTopa u
aHaJIM3aTOpa UHTEHCUBHOCTh CBETA YMEHBIINIACH B 4 pasa.

1) 60°
2) 45°
3) 30°
4) 90°

VK-2.V.3

53

[IpoananusupyiiTe, KaK U3MEHUTCS BEJIMYMHA MArHUTHOW MHAYKIUN
Ha OCHU JJIMHHOTO COJIEHOM/IA, €CJIM TOK B HEM YBEJIMUUTSH B 4 pasa, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIINTH B 2 paza?

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

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

VK-2.B.2

54

YKEDKI/ITC, KaKoe TeJIO ABJIAETCS a0COIIOTHO YCPHBIM TCJIOM.

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

3) Hsznydaer B peHTI€HOBCKOM JHana3oHe

4) W3my4aeT B BUIUMOM JHAra30He

OIIK-1.3.1

55

Y Kakoro u3 Ten oTpakaTebHask CIOCOOHOCTh OJIM3Ka K HYIIO?

1) ITpo3paunoro
2) 3epKajabHOTO
3) MaroBoro

4) YepHuoro

YK-2.3.1

56

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

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

OIIK-1.B.1

57

Bri6epure, kakas Gpopmyina Hanboiee TOYHO OMUCHIBAET
CIEKTPAILHYIO TNIOTHOCTh YHEPTE€TUYECKON CBETUMOCTH a0COIIOTHO

YK-2.3.1




YEepHOTO Tela.

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

4) ®opmyia Panes-JxuHca

58 Kaxoe u3nyueHune ABiseTCs] paBHOBECHBIM? OIIK-1.3.1
1) Ansda-, 6eTa-, raMMa-u3TyICHHS
2) TemyioBOE U3JIyUYeHHE
3) JlazepHoe u3ayuyeHHE B BUIMMOM U MH(PPAKpPACHOM JuaIia3oHax
4) TopMO3HOE PEHTTEHOBCKOE U3JIYUEHUE
59 YKaxurte 3aKOH, KOTOPBIN ONIPEAENSAET MOJI0KEHUE MAKCUMYMa OIIK-1.3.1
U3ITy4aTeNIbHON CITOCOOHOCTH a0COTIOTHO YEPHOTO MPH 3aJaHHOU
a0COMIOTHOU TeMIepaType.
1) 3akon Credana-bonpumana
2) IlepBrlii 3ak0H Buna
3) 3akon Kupxroda
4) 3akon Maitoca
60 VYkaxute GopMyIry, ONpeIeSIONTyI0 YHEPTUIO CBETOBOTO KBaHTA! OIIK-1.3.1
1) E=(m*c)2
2) E=h*c
3) E=h*A
4) E=h*v=h*\/c
61 [Ipoananu3upyiite, Kak U3MEHIETCS CUJIa TOKA HACBILIECHUS ITPU VK-2.B.2
doro3dexre B ciryyae yMEHbIICHHS CBETOBOTO ITOTOKA Ma/IAI0IIETO
CBETa MOCTOSIHHOW JJIMHBI BOJTHBI.
1) YMenbmaercs
2) CHavasia yMEHbIIAETCs, 3aTEM YBEIMUNBAETCS
3) CHauana yBeIMUHUBACTCS, 3aTEM YMEHBIIIACTCS
4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBUIAETCS
62 [Ipoananu3upyiite, 4TO MPOU3ONAET C KNHETUYECKON SHEpTrUei VK-2.B.2
(OTO37EKTPOHOB, €CIIM, HE MEHSISI YAaCTOTHI MaJalOIIEro CBeTa,
YBEJIMYUTH €r0 MHTEHCUBHOCTD B 2 pasa.
1) YMenpmutes B 2 paza
2) YBenuuutcs B 4 paza
3) He uzaMmeHnurcs
4) YBenuuutcs B 2 paza
63 Ouenute BeMUYNHY KpacHOU rpaHullsl potodddexra (B repuax) mis OIIK-1.B.1

KaToJ1a, N3TOTOBJIEHHOTO U3 BOJb(ppama TonmuHoi 2 mMm. Katon
MOKPHIT clloeM okcuzaa 6apusi. PaboTa BeIX0/1a SJIEKTPOHOB C
TMOBEPXHOCTH KaToja paBHa 2 3B. ITocrostanas ITnanka — h = 6.6%10*
Jlx*c. 3apsix anekrpora — e = 1.6%10™"° K.

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




4)4.8%10"° 'y

64 Kakum 06pa3om 3aBucHT paboTa BBIXO/Ia AJIEKTPOHA C TOBEPXHOCTHU OIIK-1.3.1
KaTo/1a U3 KaJIMUs OT YacTOTHI MaJaroliero ceera’?
1) IIpsmo mponmopuHOHAIBLHO YaCcTOTE
2) IlpomoprmoHAIBHO YCKOPSIONIEMY HAPSIKCHHUIO
3) IIpomoprroHadIbHO KBaJAPaTy YaCTOTHI
4) He 3aBHCHT OT 4aCTOThbI
65 [Tpoananusupyiite, 6yaet n1u HabmonaTees Gorordpdekt, ecnu YK-2.B.2
IUTACTHHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JUTMHOM BOIHBI 600 HM?
PaboTa BeIxoza s7eKkTpoHa U3 JaHTaHa paBHa 3.3 3B.
1) ®oro3ddext Bo3MOKEH, €CIIU KaTO HArpeTh 0 TeMIeparypsl 347
K
2) He Oyner
3) ®oto3h(dHeKT BO3MOKEH, €CITH TOTOTHUTEIHHO MPUIOKHUTH K
TUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTCHIIMATIOB BETUYUHON HE
Mmenee 1 B
4) ®oro3ddeKT BO3MOKEH C BEPOATHOCTHIO p = 0.5
66 CrenaiiTe BBIBOJ O BETUYMHE MUHUMAIBLHOTO oOpaTHOTO HanpspkeHus, | OIIK-1.B.1
IIPU KOTOPOM IMOJTHOCTBIO TIPEeKpamiaeTcst GOTOTOK. Y CIIOBUE: YHEPTHS
dboToHOB paBHa 6.5 3B, a porokaToa U3roToBIEH U3 TUTHUSA, paboTa
BBIX0Ja KOTOPOTO cocTaBisieT 2.5 3B.
1)4B
2)9B
3)6.5B
4)2.5B
67 OueHute, BO CKOJIBKO pa3 JaBJIICHUE CBETA, MaJat0IIero OIIK-1.B.1
NEPICHIUKYISIPHO UICATBHO 3€PKATBHON TTOBEPXHOCTH, OOJIBIIIE
JaBJICHUS CBETA, MaJIal0Ilero NepreHIuKyIIpHO WealbHO YepHOU
MOBEPXHOCTH.
1)2
2)1
3)1.5
4)3
68 O11eHuTEe, OT KAKUX BEJIMYMH 3aBUCUT CHJIa CBETOBOT'O JIaBJICHUS C VK-2.V.3
KBAHTOBOW TOYKH 3PCHHUS:
A) Yucna (oTOHOB B CBETOBOM ITyUKE;
b) Dnepruu dortona;
B) Koaddurmenra orpaskeHHs MOBEPXHOCTH.
Ortset:
1)A,B
2)A,B,B
3)5,B
4 A, b
69 [Tpoananuszupyiite, B KaKuX 00JaCTSIX CIIEKTPa 3JIEKTPOMArHUTHBIX VK-2.V.3

BOJIH BO3MOXXHO HaOmoaeHue agpdexra Komnrona.




1) Buanmerii muamna3on

2) Paguoamnamnason

3) TepareprioBslii 1uama3zoH

4) PeHTreHOBCKMI THANA30H U TAaMMAa-U3J1yUYeHue

70

Kakum 00pa3oM umiynsc poTOHA CBSA3aH C JUIMHOW BOJHBI?

1) Mmnynbc npssMo NpoNnopLHOHAIEH JUIMHE BOJIHBI

2) Hmnynsc npsiMo NponopLHMOHAiIeH KBaJpaTy AJIMHbI BOJIHBI

3) UmnyJbc 00paTHO NPONOPUMOHAJIEH JVIHHE BOJHBI

4) HMmnynbsc npsAMo NpONOPLIUOHATIEH KOPHIO KBaJIpaTHOMY OT JIJIMHBI
BOJIHBI

OIIK-1.3.1
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B kakoit o6sacTu criekTpa 3JeKTPOMAarHUTHOTO U3ITyYeHHUS UMITYIIbC
(oToHa MMEEeT MUHUMAJIbHOE 3HaUeHHE?

1) UudpaxpacHoe nzmydeHue
2) TeparepLoBo€ U3JIy4€HUE
3) PentrenoBckoe n3mydeHue
4) Pagnonsaydyenue

OIIK-1.3.1

72

[Ipoananu3upyiite, Kakoe U3 MPUBEJACHHBIX BbICKa3bIBAHUI
MPOTUBOPEUYUT KBAHTOBOW TEOPUU CBETA:

1) UHTeHCHMBHOCTDH CBETA HE 3aBHCHUT OT IJIOTHOCTH MOTOKA
¢oToHOB M MX IHEPTUU

2) CBeT MOXKET U3Ty4aThCsl U paCIPOCTPAHATHCS TOJIBKO OTAEIbHBIMU
MOPILUSMHU — KBAaHTAMH

3) Kaxxtomy 13 KBaHTOBBIX COCTOSIHUM, B KOTOPOM HAXOAUTCS
aTOMHas CUCTEMa, COOTBETCTBYET OIPEJICIICHHbIN YPOBEHb SHEPTUU
4) [l 9acTHIIBl HE MOTYT OBITH OJJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJMHATHI U UMITYJIbC

VK-2.B.2
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VYkaxure, B UeM 3aKJIH0YaETCs] CMBICI EPBOTo nocryiara bopa.

1) YTBepxaeHue 0 CyllIeCTBOBAHUHU CTALMOHAPHBIX COCTOSIHUM, B
KOTOPBIX ATOM He M3JIy4YaeT U He MOIJIOIAeT JHePIruu

2) Pa3HOCTh 3HEpruil ABYX CTAIMOHAPHBIX COCTOSIHUN paBHA SHEPTHH
U37Ty4aeMOT0 WJIH MOTJIOIIaeMOro KBaHTa CBETa

3) B aTome 37eKTpOHBI IBMXKYTCS 1O OpOUTaM, OJU3KHUM K KPYTOBBIM

4) ATOM COCTOUT U3 MOJIOKUTEIBLHO 3aPSHKEHHOTO Spa U
OTPULATCIIBHO 3aps’KCHHBIX 3JICKTPOHOB

OIIK-1.3.1
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BribepuTe, kakoe U3 NPUBEACHHBIX HUKE BBICKA3bIBAHUN MMPABUIIHHO
OTHCHIBAET CIIOCOOHOCTh ATOMOB K M3JIYY€HUIO U MTOTIIOMICHUIO
SHEPTUU: «ATOMBI MOTYT ...».

1) HorsiomaTs U U3JIy4aTh JHUIIb HEKOTOPbIl TUCKPETHbII HA0OP
3HAYEHUH YHEePIruu

2) M3my4aTh ¥ moromars g0y TOPIHI0 YSHEPTUH

3) M3nyuyaTh 160 TUCKpETHBIH HAOOp 3HAUEHUH SHEPrHUH, JINO0
T00YIO TTOPIIMIO YHEPTUN

4) N3ny4ats 1100y10 MOPIUIO SHEPTUH, a TIOTJIOUIATh JIUIIh
HEKOTOPBIN

OIIK-1.3.1
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VYkaxuTe, K KaKOMY JUana3oHy U3Iy4eHHs] OTHOCITCS MEPEXO0/Ibl U3
cepuun bansMepa B atome Bogopoa?

VK-2.3.1




1) TemnoBoe uznydeHue

2) PeHTreHoBCKOE M3IIy4eHHE
3) T'amma-usnydenue

4) Buaumblii cBeT

76 [Ipoananusupyiire, KaK U3MEHUIACh SJHEPTUS aTOMa BOJOPOJIA IIPU YK-2.V.3
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86%107 M?
1) VYBenumuwmiace Ha 4.86 5B
2) YMmeHblnmJjach Ha 2.55 3B
3) VYwmenpmunace Ha 4.86 5B
4) VYpemuuunack Ha 9.72 5B
77 OneHuTe pa3HOCTh SHEPTUA OCHOBHOTO U BO30ykieHHoro cocTostHust | OIIK-1.B.1
(8 5B). /laHO: IEKTPOH B aTOME TIepeIIes U3 BO30YKISHHOTO
COCTOSIHUSI B OCHOBHOE, U MIPU JAHHOM TEPeX0/ie MPOU30IILIO0
u3NydeHre GoToHa ¢ JJIMHON BOTHBI 650 HM.
1) 0,4-5B
2) 1,953B
3) 1,25B
4) 2,25B
78 VYkaxure, B UéM 3aKiIt0yaeTcs runoresa ae bpouns. OIIK-1.3.1
1) JIroOble MUKPOYACTHIBI HAPSAY C KOPNYCKYJISAPHBIMHU
00/121210T BOJIHOBBIMH CBOHCTBaAMH
2) ATOM HEe MOXKET cojiepKaTh Oosiee ABYX 3JIEKTPOHOB, HAXOASAIINXCS
B OJJMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSX, ONPEIENIIEMbIX HA00POM
YeThIpeX KBAaHTOBBIX YHCEI
3) On1HOBpEMEHHO HEBO3MOXKHO C BHICOKON TOUYHOCTHIO 3a7aTh
KOOPAMHATHI U UMITYJIbC MUKPOUYACTHUIIBI
4) DHeprust UCITYCKAEeTCs U MOIJIOIAETCs HE HENIPEPBIBHO, a
OTJIeIbHBIMU KBAHTAMU
79 Bri6epute yTBepxkaeHNE, HAOOJIEE MPABIIIBHO COOTBETCTBYIOIIECE OIIK-1.3.1
rurnorese ae bpois:
1) MuxkpoyacTuubl MOTYT NPOSBJIATH BOJIHOBbIE CBOIICTBA
2) DneKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHIL
3) V kaxxnoi 4acTULIBI CYIIECTBYET aHTUYACTHIIA
4) Snapo aToma COCTOMT U3 KBapKOB
80 Paccunraiite 1yiHy BOIHBI 1e bpoilsis 1S SJIEKTPOHA, ABUKYILEr0Cs YK-2.V.3
€O CKOpOCTHIO 3.6 KM/c. Macca anextpona m.=9,1*107'kr, 3apsi
snekTpona q. = —1,6%107"° K.
1) 1.6 Mkm
2) 2.6 ™M
3) 201 um
4) 3.6 MKM
81 YKaXuTe KOJIMYECTBO 3HAYECHUN, KOTOPBIE MOKET IPUHUMATD OIIK-1.3.1

MAarHMuTHOC KBAHTOBOC YHMCJIO M IMPHU JaHHOM 3HAYCHUU 0p6I/ITaJ'II>HOFO




KBaHTOBOrO yucia [?

12+1
2)3/+1
3)I-1;
4)1
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VYkaxure, 4TO ONpeAeIIsieT IJIaBHOE KBAHTOBOE YKCIIO N7

1) DHepreTuyecKue ypoBHH 3JIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITYJIbCa 3JIEKTPOHA B aTOME

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

4) BennunHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B 3aITAHHOM
HaATPaBICHUU

OIIK-1.3.1
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VYkaxure, 4TO onpeaessieT MarHuTHOE KBAaHTOBOE YHCIIO M?

1) OpOuTanpHBI MEXaHUIECKUM MOMEHT JJICKTPOHA B aTOME
2) DHepruro CTallMOHAPHOTO COCTOSIHUS 3JIEKTPOHA B aTOME
3) BesiuuMHY MOMEHTA UMITYJIbCA 3JIEKTPOHA B 32/IAHHOM
HANpaBJIeHUH

4) DHepreTuyecKre YPOBHHU AJICKTPOHA B aTOME

OIIK-1.3.1
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B gecTh K0oro HazBaH 3PQEKT pacuIeNICHHs] YpOBHEH SHEPIUU aToMa
BO BHEIITHEM 3JICKTPHUYECKOM T10JIe?

1) DitHmrTeiiHa u 1e Xaaca
2) ITapka

3) OrTuHTCray3eHa

4) AapoHoBa-boma

VK-2.3.1
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Kak Ha3pIBaIOT JTUHUH B CIICKTPC KOM6I/IHaHI/IOHHOFO pacceiaHus C
qaCTOTaMH, MCHBIIMMH YaCTOTHI ITaJar0mcro cBera?

1) OpankeBbIMH CITyTHUKaMU

2) AHTHCTOKCOBBIMU CITyTHUKAMH

3) CTOKCOBBIMH CIIyTHHUKAMH

4) AHTaroHMCTUYECKUMU CITyTHUKAMU

OIIK-1.3.1
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[TosicauTe hU3NIECKUN CMBICIT BOJTHOBOUW (DYyHKITHH.

1) BonHoBas QpyHKIMS NpONOPIOHATbHA SHEPTUU YaCTHUIIBI

2) Ilpowu3sBeneHue BOJHOBOM PYHKIMH HA KOMILJIEKCHO-
CONpSI’KEeHHOE BbIPA’KeHHEe PABHO IJIOTHOCTH BePOSITHOCTH
00HapY:KeHUS YACTHIbI.

3) BousHoBas ¢yHKIHMS 06paTHO MPOMOPIIMOHANBHA JTMHE BOJHBI /1€
bpoiins

4) BonHoBas GpyHKIUS NpeACTaBIsIET COOON KHHEMATUYECKUN 3aKOH
JBUKCHHSI MUKPOYACTHUIIBI X = X(t) B HEsIBHOU (hopme.

OIIK-1.3.1
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Bribepure BepHyI0 POpPMYIUPOBKY COOTHOIICHHS
HeonpeneneHHocTei ['elizendepra:

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

OIIK-1.3.1




4) Ay*At>h
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YKa)KI/ITe, KaKH€ 4aCTHUIbI SABJIAOTCA q)epMI/IOHaMI/II

1) Dnexktpuyecku 3apsHKCHHBIC YACTHUIIBL.

2) DneKTpUYeCKH HEUTpalbHbIC YaCTHULIBL.

3) Bce yacTHIBI C MOJYLEJBIM CIIHHOM.

4) DIEeKTpUYECKH 3apsHKEHHBIC YaCTUIIBI C TIEJIBIM CITHHOM.

OIIK-1.3.1
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Kak Ha3pIBaeTcs TBEpIOE TENO, y KOTOPOTO BaJICHTHAs 30HA
MOJIHOCTHIO 3aI0JIHEHA, 30HA IPOBOIUMOCTH — MOJHOCTHIO CBOOOIHA,
a IIMPUHA 3alIPEIICHHON 30HbI BEJIMKA MO0 CPABHEHUIO C YHEPrUEH
TEIJIOBOTO IBWKECHUA?

1) IIpoBomuuk

2) JmdjexkTpuk

3) TlomynpoBogHUK

4) IlpumMecHBIN NOITYIPOBOAHUK

VK-2.3.1

90

Kakyro pazmepHocTh umeet nocrosHHas [1nanka B cucreme CHU?

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

OIIK-1.3.1
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OuieHuTe, KAaKOM CMBICI UMEET COOTHOILICHUE HEONPEAEIEHHOCTEN
['eit3enOepra y1st SHEPTUU YaCTHUIIBI 1 BPEMEHHU MPEOBIBAHUS €€ B
COCTOSTHUM C TaHHOM dSHEpruei’?

1) DHeprus mpsMo MPONOPIMOHATFHA BPEMEHU

2) DHeprusi 00paTHO MPOMOPIIMOHATFHA BPEMEHHU

3) Dneprus u BpeMs MOTYT OBITh U3MEPEHBI OTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTHIO

4) Yem 0oJiblIe HeONPeEAEJIEHHOCTh JHEPIrUH, TeM MEHbIIIe
Heolpe/e/IeHHOCTh BpeMeHH!

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

1) Bo30yxneHHOe COCTOSIHUE
2) MeracTtabUiIbHOE COCTOSIHUE
3) OcHOBHOE COCTOSIHHE

4) BasieHTHOE COCTOSIHHE

YK-2.3.1
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B uewm 3akmouaercst TyHHeNbHBIH ) exT?

1) B BoaHOBOM XapakTepe JBUKEHUS MHUKPOYACTHUIIBI B
NePUOANYECKOM MOTEHIHAe

2) B xopmycKyJIspHOM MOBEACHUH 3JIEKTPOMArHUTHOTO U3TYy4ECHUS
IIPU MPOXOKJICHUH €T0 Yepe3 y3KOe OTBEPCTHE

3) B HaxoXIeHUM YaCTHUIIBI CPa3y B HECKOJIBKUX TOYKAX
MIPOCTPAHCTBA OJTHOBPEMEHHO

4) B npoxo:kaeHuHd MUKPOYACTHUIIBI Yepe3 MOTEeHIHAIbLHbII

OIIK-1.3.1




0apbep, KOr/1a SJHePrusi YaCTUIbI MEHbIIIEe BBICOTHI 3TOr0
O0apbepa

94

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

1) OnexTpoHsl

2) IlpoTtoHnbl

3) DJIeKTPOHBI H ABIPKH
4) Honbl

OIIK-1.3.1

Bornpocs! 115 IpOBEpKH OCTaTOYHBIX 3HAHUU
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IIpouumatime mexcm, @vibepume npasUIbHLIL OMEem U 3anuuume
apaymenmol, 000CHO8bIBAIOWUE 8bIOOP OMEema:

Onpenenure, y KaKOro U3 NEPEeYUCICHHBIX HIKE TEJI MOMEHT HHEPLIMH
OTHOCHUTEJIBHO OCH BpAIlCHM, NMPOXOAALICH 4Yepe3 reoMeTpUYEeCKUi
LEHTp Tela, UMEeT HauOONbIIYI0 BeIUYMHY. Macchl U pa3Mepsl Tel
OJIMHAKOBBI.

1) duck
2) Ob6pyu
3) Illap
4) Cepa

OtBet: 2) O0OpyY, MOCKOJIBbKY BCSl €r0 Macca COCpeloTOYeHAa Ha
MaKCHMAJbHOM PacCTOSTHUU OT OCH BPAallleHUsl, PABHOM pajauycy
oOpyua.

96

Ilpouumaiime mekcm, 6vibepume NpaguibHblie 8aApUAHMbL OMeema U
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8b100D OMEema.
[Ipoananu3upyiite, kakue GU3MUECKUE BETHYUHBI U3 MEPESUUCICHHBIX
HIDKE COXPAHSAIOTCA MPU abCONIOTHO YINPYTrOM CTOJKHOBEHHH JIBYX
TeJ.

1) Umnynse

2) CkopocTh

3) Cuna

4) DHeprus

5) MomeHT nnepuuu

Oteert: 1 1 4, TAaK KaK 32aKOH COXPAaHEHHMS MMIIYJIbCA BBIIOJIHSCTCS
npu JwdoM yaape, a nNpu YNpyrom, kKoraa Her aedopmaumu,
CIpaBe/UINB elle U 3aKOH COXPAHEHHUs] MeXaHHYeCKOi JHepruM.

97

Ilpouumavime mexcm u ycmanosume coomeemcmeue. K kasxxcoot
no3uyuu, OAHHOU 8 1e6oM CMoLbye, nodbepume NOUYUIO U3 NPABO2O
cmonbya:

CornocTaBbTe THIIBI BEIIECTB U OCOOCHHOCTH UX 30HHOW CTPYKTYPBHI.

Bemectso 30HHAas CTPYKTypa
1) Meramn A) 3ampemieHHass 30Ha y3Kas, NMPUH HU3KOM
TEMIIEpaType BaJleHTHas 30Ha TOJHOCTHIO
3aHATA, 30HAa MPOBOAMMOCTH MOJHOCTBHIO
CBOOOJTHA.
2) llonynpoBoauuk | b)  3ampemienHass  30Ha  OTCYTCTBYET,

YK-2




BAJICHTHAsT 30HAa M 30Ha MPOBOJUMOCTH
MEPEKPHIBAIOTCSL.

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

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

Hpoqumaﬁme mekcni u ycmanoesume nocae008amenbHoOCb.
Sanuwume coomeemcmeyroyro nocne008amenbHOCHb 5yl<6 cineesa
Hanpaeo:

Pacnonoxure NEPCUYUCIICHHBIC BHUbI 3JICKTPOMArHUTHOI'O M3JIYUCHHUA
B TOPAAKEC BO3PACTAHUA NJIMHBI BOJIHBIL.

o8 A) OpaHXeBBblii CBET
b) ®uoneroserii ceT
B) UndpakpacHoe nzinydenue
I') YasTpaduoneroBbie Tydu
Otser: I'BAB
Ilpouumaiime mexcm u 3anuwume pazeepHymvli 0OO0CHOBAHHYIU
omeem:
OOwscHuTe, Kakue  (aKTOpsl  OrPAaHMYUBAIOT  BO3MOXKHOCTh
HaOmroeHus BHemHero Gororddexra.
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OtBer: BoHemHuii ¢Qoroddpdexr Halda0OIaeTCH A0 KpPacHOU
rpaHuIlbl — MUHUMAJILHONH YaCcTOTHI MAJAI0IIEro U3J1y4YeHus, Mpu
KOTOPOH OHO CHOCOOHO BBIPBATh JJEKTPOH € IOBEPXHOCTH
00.1y4aeMOoro BeuiecTna.
Ilpouumatime mexcm, @vibepume NPAGUIbHLIL OMEemM U 3anUUUME OIIK-1
apaymeHnmol, 060CHO8bIBAIOUWUE 8bIOOP OMBEMA.:
VYKaxxuTe, 4TO U3 MEPEUUCICHHOTO HE SIBISIETCS CTPOTHM YCIOBHUEM
JUTSL KOTEPEHTHOCTH CBETOBBIX BOJTH.
1) OnMHAKOBOCThH aMILIUTY/T

100 | 2) [TocTtostHCTBO pa3HOCTH (a3
3) PaBeHCTBO JJTMH BOJIH
4) PaBeHCTBO 4acTOT
OtBet: 1) OAMHAKOBOCTH AMILUIUTY/I, NOCKOJBbKY ISl YCTOMYNBOM
HHTep(epPeHIINOHHOI KAPTHHBI HEO00XOAUMbI PABEHCTBO [JIMH
BOJIH (2, CJIeIOBATEJIbHO, M YACTOT) U MOCTOSTHCTBO Pa3HOCTH (a3.
Ilpouumaiime mekcm, 6vibepume NpaguibHble 8apUAHMbI OMeema U
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8b100D OMEema.
YKaxuTe, Kakue U3 MEPEeUNCIICHHBIX HIKE HAOOPOB TPEX KBAHTOBBIX
YHCell B aTOME SIBJISIOTCA JOMYCTUMbBIMHU.

101 | Dnr=1,I=0,m=0
2)yn=0,1=0,m=0
) n=2,1=0,m=0
Hhn=2,1=1,m=-1

Ortser: 1, 3 u 4, I0CKOJIbKY INIABHOE KBAHTOBOE YHCJIO0 /72 HE MOXKET




HMETDb HYJ€BOC 3HAYCHUC.

Ilpouumaiime mexcm u ycmanosume coomeemcmeue. K kagicooii
no3uyuu, OAHHOU 8 1e6oM Cmobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:

YcTaHOBUTE COOTBETCTBHE MEXAY XapakTEPOM JIBIDKCHHS |
JIEUCTBYIOLLEH HA TEJNO CHIIOM.

102

JIBuxeHue Cuna

1) PaBHOMEpHOE TIPSAMOJIMHEITHOE A) llenTpocTpemMuTeabHas

2) PaBHOyckopeHHOE npsimosnHeiiHoe | b) IloctosiHHas

3) PaBHOMEpHOE BparieHne B) PaBnas nymo
Otset: 1-B, 2-b, 3-A
Ilpoyumatime  mexkcm u  ycmanogume  NOCIE008AMENbHOCHb.
3anuwume coomeemcmeyOWyO NOCIE008aMeNbHOCMb OVKE Clea
Hanpaeo:
Pacrionoxure nepedncieHHbIe HIKE Tela B MOPSAKE BO3PACTAHUS UX
MOMEHTa HHepUUU. Macchl U XapaKTepHbIE pa3Mepbl Tel CUYUTATh
OJIMHAKOBBIMU.

103 | %

A) ap
b) ToHKkO€ KOMBITO
B) Hununnp
OTtBer: ABB
Ilpouumatime mexcm u 3anuwiume pazeepHymviii 000CHOBAHHDI
omeem:

OOBsicHUTe, KaK U3MEHHUTCS CHJIa TOKa 4Yepe3 MPOBOAHHK, €CIH TPH
HEM3MEHHON pa3HOCTU MOTEHLMAJIOB HA €ro KOHLAX M MOCTOSIHHOU
104 | TonmuHe NPOBOJHUKA YBEIHYUTH €O JUTHHY.

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

llpumeuanue. Cuctema OlEHUBAHUS TECTOBBIX 3aJJaHUIN PA3TUYHOTO TUIIA!

1) 3aganune KOMOMHMPOBAHHOIO THIA ¢ BBHIOOPOM OJHOI0 BEPHOI0 OTBeTa M3
yeTbIpex NpeNJIOKEeHHBIX U 000CHOBAHMEM BBIOOPA CUHMTACTCS BEPHBIM, €CJIH IPABHIBHO
yKa3aHa IMQpa U MpHUBEICHBl KOHKPETHBIE apryMEHTHI, MCIOJb3yeMble NPHU BbIOOpE OTBETA.
[TomHOE coBmazieHWE C BEPHBIM OTBETOM OIlEHHMBAaeTCs | 0OamioM, HEBEPHBIM OTBET WIIM €ro
orcyrctBue — O OayoB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBeTA
U3 NPeNJIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIIU
MPaBUJILHO yKa3aHbI IU(PHI M IPUBEACHBI KOHKPETHBIE apTyMEHTHI, MCIIOJIb3yeMbIe IPU BHIOOpE
OTBCTOB. HOHHOC COBIIAACHHUEC C BepHBIM OTBETOM OIICHHUBACTCA 1 GaJIJIOM, €CJIn ,Z[OHyH_IeHBI
OIMMOKY WJIK OTBET OTCYTCTBYeT — 0 GayioB.

3) 3agaHue 3aKpbITOr0 THIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM,
€CJIM YCTAHOBJICHBI BCE COOTBETCTBUS (ITO3MIIMHM W3 OJIHOTO CTOJOIIAa BEPHO COMOCTABIICHBI C
NO3ULUAMH Apyroro croibua). [TonHoe coBmaeHne ¢ BEpHBIM OTBETOM OIlEHHBaeTcs 1 Gamiom,
HEBEPHBIN OTBET WU ero oTcyTcTBHE — () 6amioB

4) 3amaHue 3aKPHITOr0 THUIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpHBIM, €CJIM TPABWJIBHO yKa3aHa BCs MocieaoBartelbHOCTh mudp. IlomHoe coBmageHue ¢




BEPHBIM OTBETOM OIICHHMBaeTCs 1 OanioM, eciy JOMyIIeHbl OMNOKY WM OTBET OTCYTCTBYeT — 0
0asioB.

5) 3axaHue OTKPBHITOr0 THNA ¢ Pa3BEPHYTHIM OTBETOM CUMTACTCS BEPHBIM, €CIIM OTBET
COBIMAJAaeT C OSTAJIOHHBIM [0 COACPKAHUIO W TONHOTE. [IpaBMIIBHBIN OTBET 3a 3alaHHC
olieHuBaeTcs B 3 Oainia, eclii JONyIIeHa o Ha OMMOKa \ HETOYHOCTH \ OTBET NMPaBUIbHBIN, HO HE
noJHbIN — 1 Gasut, eciu gomymieHo 6onee 1 omuoOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6annos.

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYAIOMIMXCS 3a04HOU (OPMBI
00ydJeHus1, IpeICTaBICHBI B Ta0mwmie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT
1 Kunematuka
2 JlnHamuka
3 3aKOHBI COXPAHEHHS] B MEXAHUKE
4 OCHOBBI CIELIMAJILHOM TEOPUN OTHOCUTEIBHOCTH
5 I"apmoHnueckue KoyeOaHus
6 BosiHOBBIE Mpo1IECCHI
7 DIEKTPUUECTBO
8 Marnetuzm
9 Bonnosas ontuka
10 KBaHTOBas ontuka
11 dusuka atoma
12 KBaHTOBas MexaHuKa

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYPbl  OLIEHWBAHMSA
UH/IMKATOPOB, XapaKTepU3YIOIIUX JTambl (OPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIBbHBIX HOpPMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyrOIIMX MOPSAJOK U IHPOLERYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

11. Metonuuecknue yka3zaHus sl OOyJarOIIMXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalOUIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JICKIMOHHOIO MaTrepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe W SCHOE H3JIOKeHHe ydeOHOro Mmartepuasa. HasHaueHHe COBpPEMEHHOW JEKIMH B
paMKax JUCUUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(GOpPMALHIO IO TEME, a B OCBOCHUU
¢yHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTH)KEHUHM Hay4dHOH Mblcau. B ydyeOHOM mponecce JIeKIus BBIIOIHAET METOJO0JIOTHUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMU. JIEKIus pacKpbIBaeT MOHATUHHBINA amnmapar
KOHKPETHOH o0siacTH 3HaHus, €€ MpoOJeMbl, AAeT LEeIbHOE NPEACTaBICHUE O AUCLUILINHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InanupyemMble pe3yabTaThl IPU OCBOEHUH 00yUYarOIMMUCS JIEKIIMOHHOTO MaTepraa:

— TIIOJIy4YCHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHWM, YPOBEHb
KOTOPBIX OIPEEISAECTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPYECKOH pabOThl COBMECTHO C IIPEIOIaBaTEIIEM;

— pa3BuUTHE NPOPECCUOHAIBHO-JIENOBBIX  KAauecTB, JIOOBM K TMpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOT'O MBIILIJICHHUS.

— TOsIBJIEHUE HEOOXOIMMOro HHTEpeca, HEOOXOAUMOTO Ul CAMOCTOSATEIILHOM PadoTHI;




— TIOJy4YEHHE 3HAHUNH O COBPEMEHHOM YpPOBHE DAa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€ UX Pa3BUTHs Ha OJMDKaMIINE TO/bI;

— HayyuTbhCs METOJMYECKH oOpabarbiBaTh MaTepuas (BBIACIATH TJABHBIC MBICTH H
IIOJIO)KEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyITUPOBKaXx);

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

JIeKUMOHHBI MaTepHUall MOXET COIPOBOXKIATbCA JEMOHCTpalUed CIIaWI0B W
UCIOJIb30BAHUEM DA3aTOYHOIO MaTepuaja IpH NPOBEAECHUM KOPOTKHX JHUCKycCHHl 00
0COOEHHOCTSAX MPUMEHEHHS OTJCIBHBIX TEMATHK 10 TUCLMITIIMHE.

CrpyKTypa npefocTaBieHus JEKIHOHHOTO MaTepuaa:

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

11.2. MeTonuueckne ykazaHusi Uisi OOYYarOMIMXCS TIO BBIMOJHEHHUIO JIa0OPATOPHBIX
pabor.

B xoxe BemonmHeHUs 1abOpaTOpPHBIX pabOT OOy4aIOMUNCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOIUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBUM C KBaJU(PUKAUIMOHHONW XapaKTEpUCTUKON 00ydaromerocs.
BrimonHenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTUYECKON YacTe M KOHTPOJIbHBIX MEPONPUSTHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aromMMCs SIBISETCS HEOTHEMJIEMOH YacThIO
U3YYEHUs JUCLUIUIMHBI, OMNpEeNesseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpElICTBaM,
00eCTeynBarOIIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHMUS IMPOLIECCOB, SBIEHUH UM  OOBEKTOB,
M3y4aeMbIX B paMKax JTaHHOM JUCIMILTUHBI,

— 3aKpeIUICHHEe, Pa3BUTHE M JeTalu3alysl TEOPETUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JCKIUSX;

—  TIOJyYeHHE HOBOW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUIHHE;

— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATENbHOW  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajianue ¥ TpeOoBaHUs K IPOBEICHUIO Ta00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablidi CTYACHT B COOTBETCTBUU C pabodeid MporpaMMoi o
mucrumuinie Dusnka JOMKEH BBHITIOTHUTH OMpeeNieHHOe 4YHciio jabopaTopHbiXx pabor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO HA BBIMOJIHEHHE
U3MEpPEHU, ¥ OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HE BO BpeMs 3aHSATHH, a JOMa WU B
Ooubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€30MaCHOCTH TMPHU MPOBEACHUM JIa0opaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLIUATHHOM KypHAJIe; TaM HY)KHO 0053aTeIIbHO PaCIIHCAThCS.

B naGopaTtopuio CTyIeHTHl [OJKEH HPUXOIUTh MOATOTOBJICHHBIMHU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpoUYUTaTh OMHCAHHWE PAOOTHI M TEOPETHUECKHE CBEIACHHS W3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHIOBAHHOW JHTEpaType u
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOMS, BRITyCKaeMbIe Kadeapoii.

BoimonusaTe paboTy CTYIEHTY pa3pelaeTcs, JUllb MMOCie JOMYyCKa, MOJy4YeHHOTO MOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOEIUTHCA, YTO CTYACHT TIOHUMAET:

- Kakue SIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

- Kakas LieJIb [Iepe]] HUM [I0CTaBJIEHa;
- KakKuMH pruOopamMu U Kak BEAYTCSI U3MEPEHUS;
— KaK CJIe1yeT NPOBOAUTH IKCIIEPUMEHT.

[TonydeHHbIH 1oMycK K paboTe oTMeYaeTcs MpernojaBaTesieM B xKypHalle.



B mpomecce BbimonHeHUs J1abOpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTAa IPOTOKOJI U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO IPOTOKOJIa HECKOJIBKUMHU CTYIE€HTaMU BMeCTe He aomnyckaercs. IIporokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJe MOKHO OBITh OTPa)KEHO: TOYHOE TMOJHOE Ha3BaHWE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUUM C METOAMYECKUM MOcoOueM; (GaMIins, WHHIIHAIBI
CTyJIEHTa M HOMEp TpYIIbl; pamMWiig U WHULMUAIbI MpernojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHe NpuOOpa, paboumii auManasoH, IeHa
JIEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; Pe3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmcu 10KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KAaNWJUIIPHON WA TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIalloM He JOIMYCKAaeTCs, KapaHIalloM MOXKHO
JUILIb YEePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIA» U MEPENHUChIBAaHNE UX B
KOHILI€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTra BPEMEHU U BO3MOXKHOCTb
JOMYCTUTh OMIMOKY NMpu nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHUN OTYETA.

[To oxoHUYaHUU MU3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENOoJaBaTelNIo.
be3 3Toil moanucu MpOTOKOJ CYMUTAETCS HENCUCTBUTENBbHBIM. [loanuchk CTyAaeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAEeT 3a BCE IPOBEJIEHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTes
03HAYaeT, YTO paboTa JCWCTBUTEIHHO BBINMONHSIACH U yKAa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJIy4€Hbl IMEHHO TE€M CTYAEHTOM, KOTOPBIN COCTABUI MPOTOKOJI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B TMPOTOKOJE U3MEPEHHH, CTYACHT JOMa IUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3ammuTe oTdyera MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoOro SIBICHUS M 10 TMOJIYYCHHBIM pe3ynbTaraM. 3a
MPUHSTHIN OTYET MPErNoAaBaTelb BICTABISET CTYIEHTY OLIEHKY M IOCJIE 3TOr0 COOOIIAeT HOMEp
Y Ha3BaHUE CJIEAYIoMIeH J1abopaTOpHOU PabOTHLI.

CrpykTypa u dhopma oTueTa 0 1a60paTOpHOH padboTe

OT4eT AOKEH CoNlepKaTh CIENYIOIINEe Pa3aebl:

1. Iens paboTshl.

Ona cdopmynupoBaHa B ONHCAHWHM J1a0OpPATOPHOM palbOThI, OTTyma €€ CIeayeT
IIEPETNCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Omnucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CrietyeT orpaHu4uThCsl (QyHKIMOHATBHON
WIM DJIEKTPUYECKOl cxeMoil ycTaHoBKH. He HY)XHO NpPUBOAMTH BHEIIHETO BUAA NMPUOOPOB.
Jlanee HEOOXOIMMO OMHUCATH SKCIIEPUMEHT U MIEPEUUCIINTh U3MEPUTENIbHBIE TPUOOPHI B TaOIHUIIE
TEXHUYECKUX XapaKTEPUCTUK, IEPEHECEHHOM U3 MPOTOKOJIA U3MEPEHUI.

3. Paboune dpopmybl.

PaGounmu Ha3pIBalOTCS TONBKO T€ (OPMYIbI, IO KOTOPBIM HEMOCPEICTBEHHO
IPOM3BOJATCS BBIYMCIICHUS MccelyeMbIX BennynH. CieBa B ¢popmyse JODKHO CTOATH TO, UTO
CJIelyeT ONpeAeNuTh, ClipaBa - TO, YTO U3MEPSIIOCh B paboTe Wiu u3BecTHO. Bee nmpuBeneHHbIE
(dopMyIBI TOKHBI OBITH IPOHYMEPOBAHBI.

BreiBoa popmysn 1 mpomekyTOUHBIE BBIPaXKEHUS B 3TOM pas3fiesie MPUBOAUTH HE HYKHO.
@opMmynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00padoTku
Pe3yNbTaTOB U3MEPEHU B TOM paszielie TOXKE HE MPUBOIATCS.

4. Pe3ynbTaThl U3MEPEHUHN U BBIYMCICHUH.

B stom pasnene ordera JOMKHBI OBITH IMPHUBENEHBI BCE M3MEPEHHBIE M BBIYMCIICHHBIC
pe3ynbTatbl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BUJAE HAITAAHBIX Tabmul. B
MPUBOJUMBIX 3HAUEHUSAX HEJIb3S1 OCTABIATH JIMIITHUE ACCATUYHBIE pa3psaabl (moapoOHee 06 3ToM
noiieT peub Hmke). B pabore MOkeT OBITh HECKONBKO 3aJaHHif, BCE OHU JOJKHBI OBITH
MIPUBEJICHBI B 3TOM pazJielie.

5. IIpumepsl BEIYUCIICHU.




B sToMm pa3zgene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUHN TT0
KaKI0M paboueit popmyne. He Hy)XKHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JOCTAaTOYHO
OJTHOTO TpHUMeEpa MO KaXaou (popmyse. DTOT pazaen HyKEeH IJs TOro, YTOOBI MPEro1aBaTelio
OBLJI0 Jierye HalTH OMIMOKY B BEIYMCIICHUSX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pasmene ordyera AOMKHBI OBITH MPENCTaBICHBI (QOPMYJbI, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4ailHble MOTPEIIHOCTH U
MPEACTABJICHBI TPUMEPHI BHIYUCICHUM MO KaXK/10M U3 HUX.

DTOT pas3fen OT4eTa CaMblil CIIOKHBIN JIJ1s1 CTyAeHTOB. [1o HeMy GoJibIlie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTed 0oObIYHO OBIBaET HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosimeM mnocoOuun
aBTOPBI MOCTAPATUCH OCTABUTH JIUIIL CAMOE BAXKHOE MO 3TOM TE€ME€ M H3JIOKUTh MaTepHuall Mo
BO3MOKHOCTH IIPOCTO.

7. TI'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCyHKH pa3MeNiaroTcs B TEKCTe, a Oomibiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mMO0OM cCilydae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
MIPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o0s3aTeabHO
BBITIOJTHSIOTCS HA MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKMX €AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsiX JOKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPAUHATHOUN ceTKu. MI3MepeHHbIe Ha OMbITE€ 3HAUEHUS MOMUCHIBATH
Ha ocax He cieayer. Ha rpaduk o0si3aTelbHO HAHOCATCS BCE AKCIEPUMEHTAlIbHBbIE TOYKU, U
MPOBOJIUTCS COEAMHSIOMAsl UX JUHUA. OKOJO OAHOM MM HECKOJIBKUX TOYEK OTKJIAJbIBAIOTCS
CHUCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHEee 00 ATOM MOMaeT
peub HUXKeE).

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

B »sTOoM pazgene oTueTa HYXKHO TOABECTH MTOT TNpojelaHHOW pabotel. Cremyer
HaIlMCaTh, KAKWE MOJIY4€HbI BEJIMYMHBI, U C KAKUMHU ITOIPEIIHOCTMHU.

Ecnu m3MepeHust mpoOBOAUIUCH Pa3HBIMH METOJAaMH, TO 00s3aTeNbHO HYXKHO CPaBHHUTH
3TU Ppe3yJbTaTbhl U UX IOIPEIIHOCTH, ClelaTh 3aKJIIOUECHHE, KaKOW METOJ Jydlle, TOYHEe,
ynooHee.

Ecnu n3BecTHO TabmuyHOE 3HAYEHHE W3MEPEHHOM BEIMYUHBI, TO HY)XKHO 00s3aTEIbHO
CPaBHHUTH €T0 C MOJIYYCHHBIM Ha OIBITE 3HAYCHHEM M JaTh apryMEHTHPOBAHHOE 3aKII0YeHUEe 00
UX COBMAJCHUH WJIM HECOBIAJCHUMU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOH K€ BEJTMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TH PE3yJbTaThl HY)KHO 00s3aTENIbHO CPaBHUTh M AAaTh apryMEHTHPOBAHHOE
3aKII0YeHre 00 UX COBMAJCHUN WIIH HECOBIAICHUU.

B cnydae, xorma Mexay CpaBHMBAa€MbIMM BEJIMYMHAMHM HMMEIOTCS HEIOIYCTUMBIE
pPacXoXKJICHHUs, 9TO HYKHO 00s3aTeThHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOXKEHUE O
BO3MOJKHBIX IPUYMHAX 3TOI'O HECOBIAICHUS.

Ecnu B paboTe cTaBUIOCH LIEIBIO MIPOBEPUTH KAKOW-TO (PU3NUECKUI 3aKOH MM U3YYUTh
SBJICHUE, TO B JAHHOM pa3jieie HeoOXOIWMO TaThb OOOCHOBAHHBIM OTBET HAa IMOCTABICHHBIN
BOIIPOC.

BriBos 0MKEH COOTBETCTBOBATH 11€JIM PaOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTOpHOU paboTe

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

OdopmiieHre OCHOBHOW 4YacTH OT4YeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHusi TIpuUBEIEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch




[Ipu popmupoBaHUM CMHCKA WCTOYHUKOB CTYACHTAM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

Metoauueckie yKazaHHWs MO BBIMOJHEHHIO JA0OPATOPHBIX pabOT MPHUBEACHHI B
CIEAYIOMHX NocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIE:

Mexanuka. Konebanust u Boiubl. MonekynspHas ¢usuka. Jlabopatopusiii npaktukym // U..
KoBanenko, H.II. JlaBpoBckas, H.H. JlutBunoma, I'.JI. Ilnexorkuna, JI.E. Ilorapes, B.K.
[Mpununko, FO.H. apes, b.®. [Hudpun. CIIGI'YAIIL 2014. 132 c.

DnekTpuyecTBo U MarHetusM. Jlabopatopusiii mpaktuky™m // A.B. Konsutenio, E.H. Kotnukos,
H.II. JlaBpoBckas, FO.A. HoBukosa, B.K. [Ipununko, I'.B. Tepemenko. CITOI'YAIL 2021. 103 c.
BonnoBass onrtuka. Jlabopatopuwiii mpaktukym //E.H. Kotmuko, W.II. KpekrtyHoBa,
H.IT.JTaBpoBckas, FO.A. HoBuxosa, A.H. Tporun. CIIGI'YAIL 2013. 68 c.

Bonnosas ontuka. YueoHo-Metoaudeckoe mocooue // E.H. Korinukos, FO.A. HoBukosa, I'.B.
Tepemenko. CIIGI'YAIL 2019. 118 c.

KBanToBass ¢usuka. Jlaboparopusiii mnpaktukym // B.M. AmnapeeB, M.IO. Eropos, W.U.
KoBanenko, A.B. Kombuisnio, E.H. Kornukos, WU.I1. Kpekrynosa, H.II. JlaBpoBckas, FHO.A.
Hosukosa, JI.A. Ilomos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. udpus.
CIIGI'YAIL 2021. 90 c.

11.3. Meronuueckue ykasaHus i 00y4aromuXxcs MO MPOXOXKICHUIO CaMOCTOSTEIbHON
paboTEHL.

B Xone BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIMIICS BBIOIHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
YYaCTHS.

st oOydvaroruxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeIbHAsT pabdoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIBbHYIO paboTy.

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM PpaboOTHI, y 0Oydaromerocss GopMHUpPYeTCs
nesniecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU M CHCTEMAaTH3allMU NMPUOOpEeTaeMbIX 3HaHUM, o0ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOydYeHHs, TOMOTraeT IIOJyYUTh HABBIKM IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSSBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

— METOJMYECKUE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00yyaromuxcs
1o 3a049HOU (popme oOydeHMS).

11.4. Meronuueckue yKa3aHus I OOYYAIOUIMXCSA 10 TPOXOXKICHUIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aroIuXcsl, OCYLIECTBIAEMOIO B TEYEHHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLUIINHBL.

Texymuii KOHTPOJIb OCYIIECTBIIETCS 1O KaJIeHIapHOMY ydeOHOMY rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)xaroTcs B paboumx yueOHbIX
wiaHax Ha cemecTp. OOyd4aromMiCs JOJKEH BBIINOJIHUTH BCE KOHTPOJIBHBIE MEPONPHUATHS,
NpPEIyCMOTPEHHBIE Ha JTAHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBIsAET OaJUIbHBIC
OLIEHKH, HaOpaHHbIE CTYIEHTAMHU IO PE3yJIbTaTaM TEKYILEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJISI 3HAHUH, 00yJaroUuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WJIM NPAKTUYECKUX 3aHATUAX; 3alluTa J1a0opaTOpHBIX paldoT.
CpencTBamMH TEKYLIETO KOHTPOJIS 3HaHUM, 00ydJalomMXCcsi MOTYT OBITh: Oecelbl MmpernoaaBaTens
U oO0ydarouierocs; KOHTPOJbHbIE BOIPOCH U 3ajaHusd. KOHTpOJIbHOE MEpONpUsATHE CUUTAETCA



BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MOJY4YHMJI OLEHKY B Oaulax He HIKE MUHUMAJIbHOM
OILICHKH, YCTAHOBJICHHOW TIpeIolaBaTesieM M0 JAHHOMY MEPOIIPHSITHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydarolmuMcs
3aHATHH 0e3 YBWKUTEIHHOW IPHYUHBI, OTKa3a, OOyYaroIIerocss OT OTBETOB Ha 3aHATHUSAX,
HEYJOBJIECTBOPUTEIBHOTO OTBETa, OOYYaloIIErocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIBHOTO
BBITTOJIHEHHSI KOHTPOJILHBIX, JTA00PATOPHBIX M MPAKTUIECKUX PAOOT MOXKET OCYIIECTBIATHCS HA
UH/IMBUYAJIbHBIX KOHCYJIbTAIUAX.

PesynbTaThl TeKylIero KOHTPOJIS YCHEBAEGMOCTH OOYYArOIIUXCS CITYy>KAT OCHOBOW ISt
IPOMEXYTOUYHOW aTTECTAIlMM: MOJYYeHUs 3ayeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTHHE.

B Teuenue cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy HIM DK3aMEHY
CTYJEHTY He0OX0IMMO c1aTh He MeHee 75% 1ab0opaTOpHBIX U MPAKTUYECKUX paOOT, BHIMOIHUTD
TECTUPOBAaHUE B cHUCTeMe JucTaHIMoHHOro oOyueHust ['YAII https:/Ims.guap.ru He Huxe
OILICHKH «Y/IOBJICTBOPUTEILHO». B ciydae HEBBIOJHEHUS BBIIICU3IIOKEHHOTO CTYIEHT, IMPH
YCIICIIHOM NPOXOXKJACHUH TMPOMEKYTOYHON aTTECTallMU, HE MOXKET MOJyYUTh aTTECTAHOHHYIO
OIICHKY BBIIIIE «YIOBJICTBOPUTEIHHO.

11.5. MeTtonuueckne ykazaHUs UIsi O0YYaIOIMIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOMN
aTTECTaLlUH.

IIpomexxyrounass  arrectanust  OOydyaroIIMXCsl — HpPEJyCMaTpuUBaeT  OLEHUBAaHME
IPOMEXYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OIICHKM 3HAHHH, MOJYyYEHHbIX OOydYalolIMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOIN paboThI, CIIOCOOHOCTH
IPUMEHATh MX Ul PELICHHs NPAaKTUYECKUX 3a7ad. ODK3aMeH, KaK IPaBHJIO, NPOBOJUTCS B
NEPUOJ SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCSl aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOpOILOY», «YAOBIECTBOPUTEIBHOY, «HEYJOBIECTBOPUTEILHOY.

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

B teuenue cemectpa cTyAeHTY HE0OX0aUMO caaTh He MeHee 50% mabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJHUTH TECTUPOBAaHUA B cpeae LMS He HmKke oneHKH
"y10BIETBOPUTENBHO". B cilyuyae HEBBIIIOJIHEHUH BBILIEU3I0KEHHOTO, CTYACHT, IPU YCIIELTHOM
IPOXOXKJICHUM TPOMEXYTOYHOH arrectaiud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAlMOHHYIO OLIEHKY BBIIIE "XOpoiIo".

OK3aMeH MOXET MPOXOAUTh B BUAE YCTHOTO OIpOca WM TecTHpoBaHus. OCHOBaHHEM
JUIs IOITYCKa K MPOMEKYTOUYHOM aTTeCTalluU SIBJISETCS YCIEIIHOE IPOX0XKICHUE 00y4atOIIMCs]
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepuu onieHnBanus chopMupOBaHHOCTH KOMIETEHIUI 00y4aromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLIUU «BBICOKUI». KommereHuun
chopMHUpOBaHbl. 3HAaHUS APTYMEHTUPOBAHHbBIC, BCECTOPOHHUE. YMEHUS YCIIEIIHO IPUMEHSIOTCS
K pEIICHHUI0O KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHH YPOBEHBb CaMOCTOSITEIIBHOCTH, BBICOKASI aJalTUBHOCTD ITPAKTUYECKOIO HABBIKA.

OneHka «X0pomIoO»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABHHYTHIN». KomnereHunn
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3alaHui. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYMBOTI'O NPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBHO». YPOBEHb OCBOEHHUS KOMIIETEHLMU «IIOPOTOBBIN».
Komnerernnu  chopmupoBansl. CdhopmupoBanbl 0a30BbIe  CTPYKTYPHI 3HAaHHMH. YMEHUS
(parMeHTapHBl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH NTPAKTUYECKOTO HABBIKA.



Onenka «HEYI0BJIETBOPUTEIBHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenoctatouHbliy. KoMmnerenuuu He copMUpOBaHbl. 3HAHUS OTCYTCTBYIOT, YMEHUS U HaBBIKU
He c(hOpMUPOBAHBHI.

OCHOBHBIMM OpUEHTHpaMH NpPU MOArOTOBKE K MPOMEKYTOYHOM aTTECTallUU 10
JUCLUIIJIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMHA M IIEpeYeHb PEKOMEHIyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO padoTy,
YTOOBI IEepe] MEpBBIM THEM Hadalda CecCHd OBbUIM CIOaHbl M 3allMIIEHBl BCe JaOOpaTOpHBIE
paboTel. OCHOBHOE B NOJTrOTOBKE K CECCHM — 3TO MOBTOPEHHME BCEro Marepuaia Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYEeT BECh 00BbEM
paboThl pacrpenesnsTh paBHOMEPHO MO AHSIM, OTBEIEHHBIM JJISi MOATOTOBKH, KOHTPOJIUPOBATH
KaX/IbIi JICHb BBIMOJIHEHHS pabOThI.

Cucrema OLICHOK IIPU NPOBEIECHUH TEKYIIETO KOHTPOJS U MPOMEKYTOYHOM aTTeCTaLlMU
OCYILIECTBIISIETCS. B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxkeHue o TEKyIIEM KOHTPOJE YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYYAIOIIMXCS 10 O0pa3oBaTeIbHBIM IMPOTPaMMaM BBICIIETO
obpazoBanus B ['Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI
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