MUHUCTEPCTBO HAVKHU U BBICILIETO OBPA3OBAHUSI POCCUUCKON
®EJIEPALIAU
(enepanbHOE rocyIapcTBEHHOE aBTOHOMHOE 00pa3oBaTe/IbHOE YUPEKICHHE BRICILETO
obpasoBaHus
"CAHKT-TIETEPBYPI'CKUIA I'OCY JAPCTBEHHBIY YHUBEPCUTET
ADPOKOCMUYECKOT'O [TPUBOPOCTPOEHM "

Kadenpa Ne 3

VTBEPXJIAIO
PykoBoauTenb 0Opa3oBaTe/ibHON POrpaMMBbl

o1, K.T.H.

(JI0/KHOCTD, Y4, CTENEHb, 3BAHHUE)

P.H. Ilenmc

%—\(mmmﬂnm. (amuna)

/ £ (MOMNMHUCH )
« 26 » UIOHS 2024 r

PABOYAS ITPOI' PAMMA JTUCIAIIMHBI

«DuzuKa»
(HanmeHoRaHHE AHCLANIINHEL)

BK
Kop Hanpas/ieH#s OArOTOBKH/ 27.05.02
CHEeNHATBHOCTH
HawmMeHnoBaHue HarpaBJIeHHS MeTposiorndeckoe 00ecredeHHe BOOPYKEHHUs H BOCHHOM
MO ArOTOBKY/ CTIENHAILHOCTH TEeXHUKH
Ba
s Metponornueckoe obecreyeHne KOCMHYECKHX CPECTB
HanpaBJIeHHOCTH
®opma 06yuenus OYHas
I'oa mpuema 2024

Cankr-Ilerepbypr— 2024




Jluct cornacoranusi pabo4ei mporpaMMsbl JIMCLHHIITTHHBI

[Tporpammy cocrasui (a) s -
JIOIL., K.(h.-M.H. / A}‘/ 17.06.2024 B.B. Jlo6aHos
7

(I0IKHOCTB, YU, CTENEHDb, 3BAHUE) L/ﬁmﬂ.nnc&.. jara) (vHHIManL] haMuiins)

[Iporpamma oobpeHa Ha 3aceanun kadeapnsr Ne 3

« 18 » HIOHS 2024 r, nporokosn Ne 15

3asenyrommii kadeapoit Ne 3

JLT.H., ipod. 2024 A.B. Konpuie1io

(y4. cTenens, 3Banue) (HoANKUCH, JaTa) (MHHIMaIBL, haMIINnA)

3amecturens aupekropa uactutyra OI1TU no metoauyeckoit pabore

JIOIL., K.(b.-M.H., JIOII. % 26.06.2024 10.A. Hosukosa

(JIOJKHOCTE, Y. CTENEHb, 3BAHKE) < ¥ (noanuce, jJara) (MHHLUATBL, PaMuIHS)



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— TMporpamMMmy CHELMaJIMTeTa I10 HANpPaBJICHUIO MOArOTOBKM / crenuanbHocTd 27.05.02
«Mertposoruueckoe oOecrieueHHEe BOOPYKEHHS M BOCHHOW TEXHUKW» HaNpaBIE€HHOCTU
«MeTtponorudeckoe obecreueHrne KOCMIUUECKUX CPeCcTBy. JJuciumummnaa peanmsyercs kadenpoi
«Ne3y.

JlucuumnivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICAYIOIINX KOMIIETCHITHIA:

YK-2 «CriocoGeH ynpasiisiTh TPOSKTOM Ha BCEX ATalax €ro >KM3HEHHOTO ITHUKJIa

OIIK-1 «Crioco0OeH BBISBISATH €CTECTBEHHOHAYYHYIO CYIIIHOCTh MPOOJIEM TEOPHH CHCTEM
W YIOPaBICHHUS M MPUMEHATh METOAbBl MAaTE€MaTUYeCKOrO0 aHalv3a M MOJEIUPOBAHUS B
VHXCHEPHOU IESATEIBHOCTID)

OIIK-4 «CrocoOeH MpOBOAWTH 3KCIMEPUMEHTAIBHBIC HCCIEAOBAHUS, aHAIM3UPOBATH,
MPEACTABISTh U ApTyMEHTUPOBAHHO 3AIUILIATh MOJTYYEHHBIE PE3YIbTaThD»

Copep:xaHue IUCHUIUIMHBI OXBaThIBA€T KPYr BOIIPOCOB, CBSI3aHHBIX C MpoOieMaMu
o0mieit pusuky.

[IpenogaBanue AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3aIUH
yueOHOro mpoIiecca: JISKIUH, MTPAKTHIECKIE 3aHATHS, JIA00paTOpHBIC pabOThI, CAMOCTOSTEIIbHAS
pabora.

[IporpamMmmoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BUIbl KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0miasi TpyJ0EMKOCTh OCBOCHHS JHUCHHUILIMHBI cOocTaBisieT 13 3adeTHwIx eaunUI, 468
4acoB.

SI3bIK 00yUYeHUS IO JUCIUILTUHE «PYCCKHID.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE
1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- MOJTy4eHHE CTYICHTAaMU HEOOXOAMMBIX 3HAHUN U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
- TpEeACTaBJICHUE BO3MOXHOCTH CTYACHTaM pa3BUTh M MPOJACMOHCTPUPOBATH HABBIKU B
U3MEPEHUSX, BEIUMCICHUSIX U 00pabOTKE pe3ynbTaTOB H3MEPECHHUIA;

- CO3JaHWE TOMJECPKHBAIONIEH O00pa30BaTEIHPHOM CPEIbI
TCXHUYCCKUX NUCIUIIIINH.

npenogaBaHus IJI1 OCBOCHHA

1.2. JlucuumninHa BXOAWT B COCTAaB 0053aTeIbHON YacTH 00pa30BaTeIbHON MPOTpaMMBbI
BhICIIero oopazosanus (nanee — OIT BO).
1.3. IlepeueHb mIaHUPyEMbIX pPe3yIbTATOB O0YUEHHS MO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.
B pesynbrare u3yueHus AMCUMILIMHBI 0Oydaromuiics AOHKEH 00JaaaTh CIeTyIOIUMU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [epeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpynna)
KOMIIETEHIIUH

Kox u HanmenoBanue
KOMIIETEHIINHU

KOI[ 1 HAUMCHOBAHHC MHIHUKATOPa
JOCTHXKCHHUA KOMIICTCHIIMHN

YHuBepcanbHbIe
KOMIICTCHIINU

VK-2 Crnocoben
YIIPaBJIATH IPOEKTOM
Ha BCEX dTamax ero
YKU3HEHHOTO IUKJIa

VK-2.3.1 3HaTh 3Tambl >)KU3HEHHOTO IIUK/Ia
MIPOEKTa; BUJBI PECYPCOB U OTPaHUYEHUN
JUTSL peIlIeHUs] POEKTHBIX 3a/a4;
HEOOXOUMBIE JJIs OCYIIECTBICHUS
MPOEKTHOM J1eATEIbHOCTH IIPABOBBIC
HOPMBI U IPUHIIMIIBI YIIPABICHUS
MPOEKTaMU

VYK-2.3.2 31aTh 11udpoBbIC UHCTPYMEHTHI,
npeIHa3HauYeHHBIC s Pa3padoTKu
MPOEKTa/pelIeHns 3a/1a4k; METOAbI 1
MpOrpaMMHBIE CPEJICTBA YIIPABICHUS
pPOEKTaMu

VYK-2.V.1 ymeTh onpenensaTh LelIeBble
3Tarnbl, OCHOBHBIEC HAIMpaBJIeHUs padoT;
OOBSICHATD 11eNH U (HOPMYIHPOBATH 3aJIauH,
CBSI3aHHBIE C TOATOTOBKOM U peanu3aiuen
MPOEKTa

VK-2.Y.2 yMeTh BbIABUTATh
aJbTePHATUBHBIC BAPUAHTHI IEUCTBUM C
EJTbI0 BBIPAOOTKU HOBBIX ONTUMAIBHBIX
aJTOPUTMOB JACHCTBUH O IPOCKTY
VYK-2.B.1 BnaneTs HaBbIKaMu yIpaBJICHUS
MIPOEKTOM Ha BCEX 3Tallax ero )KU3HEHHOTO
UKJIA

VK-2.B.2 BnageTh HaBbIKAMU PEIICHUS
po(heCCHOHANBHBIX 33714 B YCIOBUSX

i poBU3aIM 00IIECTBA

Ob6memnpodeccnoHanbHBIE

KOMIICTCHIINU

OIIK-1 Cnocoben
BBISIBJIATH
€CTECTBEHHOHAYYHYIO
CYIIHOCTb MpOoOIeM
TEOPUU CUCTEM H
yIIpaBJICHUS U
HNPUMEHATH METO/IBI
MaTeMaTHYeCKOTo

OIIK-1.3.1 3HaTh OCHOBHBIC ITOJIOKCHMS,
3aKOHBI U METOJIbl €CTECTBEHHBIX HAYK U
MaTeMaTUKHU

OIIK-1.Y.1 ymeTh NpUMEHATh METOIBI
MaTeMaTHYeCKOTO aHalln3a 1
MOJICJIMPOBAHUS B MHKEHEPHOI
JIeITCIIbHOCTH

OIIK-1.B.1 BiageTh HaBBIKAMU aHAINU3a




aHaM3a u npohecCHOHANBHBIX 3314 U UX PelIeHui

MOACIIMPOBAHUA B Ha OCHOBC 63.30BBIX CCTCCTBCHHOHAYYHBIX
WHXEHEPHOM Y MaTeMaTUYECKUX 3HAHUHU
ACATCIIbHOCTU

OIIK-4.3.1 3HaTh METOIbI MOJAEIUPOBAHUS
1 aHaJ1n3a BKCHepI/IMeHTaHBHBIX

OIIK-4 Cnocoben o
HCCIIeIOBAHUNI

MIPOBOJIUTH
POBO OIIK-4.Y.1 ymeTh OCyIIEeCTBIATh
JKCIIEPUMEHTAJIbHBIE
MIOCTaHOBKY 3KCIIEPUMEHTOB, IPOBOJUTH
WCCJICIOBAHHUS,
UX U aHATM3UPOBATH MOJTYICHHBIE
O6menpodeccuoHanbHbIE | aHATU3UPOBATH,
KOMTIETEHITHH MPEJICTaBISITh U DE3YIIbTaTLI
P OIIK-4.B.1 BiageTh HaBBIKAMU OLIEHKHU
apryMEeHTHPOBAHHO o
SAIHIATE 3 PEKTUBHOCTH HAYYHBIX PEIICHUH U
apryMEHTUPOBAHHO 3alIHIIATh
MOJTyYeHHbIE .
MOJTy4YEHHBIE PE3YJIbTAaThl UCCIIEIOBAaHUI B
pPE3YNbTATHI

00J1aCTH CTaHAAPTU3ALNHU
METPOJIOTUYECKOT0 00eCICYCHHSI

2. Mecro aucuumuinHabl B cTpykType Ol

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

— «MaremaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremaTnka. MaTemMaTHUeCKHI aHAIIN3,

— «Maremaruka. Teopus BEpOATHOCTEN U MaTEMAaTUYECKast CTATUCTUKAY.

3HaHUA, TOJYYEHHbIE NPH HM3YYCHWH Marepuana JaHHOW IJUCUUIIIIMHBL, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHUE, TAK U UCIIOJB3YIOTCSI IPU U3yUYEHUU JAPYTUX JUCLUILINH!

— «DJIEKTPOTEXHUKAY,

— «MartepuanoBeieHuEY;

— «MexaHukay;

— «ONEKTPOHUKA.

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

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

Bun yuebHoM paboThI Bcero ]J;I.:)}{HoeMKOC?\I{;;O CeMeCTJI\};ag/I
1 2 3 4 5
Oowan mpyooemKkocma OUCUUNIUHDL, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu
AyoumopHhuie 3auamus, BCEro vac. 204 68 68 68
B TOM YHUCJIC:
nexuuu (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3ansatus (113), 51 17 17 17
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 51 17 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 135 54 45 36
CamocmoamenvHas paboma, Bcero (dac) 129 58 31 40




Buo npomesxxcymounoit ammecmayuu: 3a4er, JK3.,
mudd. 3auger, sk3amed (3auer, Hdudd. 3au, | Ixk3., JK3. OK3. JK3.
DK3.**) OK3.

%

Ilpumedanue: KaHIUAATCKHIN SK3aMEH

4. ConepxaHue NUCIUTIINHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH JTUCLIUIUIMHBI IO pa3jeiaM U BUIaM 3aHATHIM.
Pazaenpl, TeMBI TUCITUTIIIUHBI H UX TPYJOEMKOCTh IPUBECHBI B TA0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Jlexknuu 113 JIP KII CPC
Pa3nenbl, TeMbl IUCHUTIITMHBI (qac) (C3) | (aac) (wac) | (wac)
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 20
Pasznexn 2. Konebanus 1 BOJIHEL 11 6 7 19
Paznen 3. MonekynspHas ¢puzuka 12 3 3 19
Uroro B cemectpe; 34 17 17 58
Cemectp 2
Pa3nen 4. DnextpuuecTBo 11 7 8 11
Pa3nen 5. Margetusm 11 8 6 10
Pazgen 6. Onrtuka 12 2 3 10
Hroro B cemectpe: 34 17 17 31
Cemectp 3
Pasnen 7. KBanroBag onruka 11 5 7 14
Pa3nen 8. KBanTtoBasg MexaHuka 11 9 3 13
Pa3znen 9. dusuka aToMHOrO sipa 12 3 7 13
Hroro B cemectpe: 34 17 17 40
Utoro | 102 51 51 0 129

IIpakTnueckass MOATrOTOBKA 3aKJIIOYAETCS B  HENOCPEICTBEHHOM  BBIIIOJHEHUH
OoOy4JalImUMHUCA  OMNpEAENeHHBIX  TPYOOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oynayiei
npo¢eCcCHOHATBHOMN 1eATeNFHOCTBIO.

4.2. CopepxaHue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Tabnuua 4 — CopeprkaHue pa3fesoB U TEM JICKIIMOHHOTO IHKJIA

Howmep pasnena HasBaHue u coneprxanue pa3aenoB U TeM JIEKIIMOHHBIX 3aHATUN

Pa3zpnen 1. Mexanuka.

Kunematuka [BukeHUs MarepuaibHON Touku. Ilyte u
nepememnienne. CkopocTb U yckopeHue. HopmanbHOoe U
KacareinbHOe yckopeHus. llocTtynaTenbHoe U BpalaTelbHOE
nBwkeHue. OcCHOBHasi 3ajlaya KUHEMATUKA MaTepUalibHOU
Toukd. CBsI3b JUHEWHBIX M  YIJIOBBIX BEJIMYMH  [PU
BpalaTeJIbHOM JBHKCHHH.




WNuepumanbHple  cucteMbl  orcyeta. (OCHOBHBIE — 3aKOHBI
KJIACCUYECKOH IUHAMHUKU - 3aK0oHbI HeroToHa. OCcHOBHAY 3agada
JUHAMHUKU MarepuanbHOW TOukd. HewHepuuanbHbIE CUCTEMBI
otrcuera. Cuibl HHEpUUU. 3aKOH COXpaHEHHs uMmyibca. LlenTp
Macc u ero asmxeHue. Cucrema [eHTpa Macce.

Mexannueckass paboTta W MOIIHOCTb. KuHeTHueckas >HEprus.
3aMKHYTBIE U HE3aMKHYTbhIE cUcTeMbl. [loTeHIIManbHAas SHEpTrUs
cucteMbl. CBsI3b MEXAy NOTEHIMAIBHOW HSHEPrueid M IMOJIeM
KOHCEPBAaTUBHBIX CHJI. 3aKOH COXPaHEHHUS MEXaHHYECKOU
SHEPTUH.

MOMEHT cuiabl 1 MOMEHT HMMIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUsSI MOMEHTa HUMITyJbca. MOMEHT HUMITyJibca
TBEPAOr0 TE€Ja OTHOCUTEJIBHO HEMOJABUKHOM OCH. MOMEHT
uHepuuu. OCHOBHOE YypaBHEHUE [WHAMHUKHU BpallaTeIbHOTO
JBWKEHHS  TBepporo  Tena.  Kunermdeckas — sHeprus
BpalIarouIerocs TBepJ0ro Tea.

IToctynatet crienaabHOU TEOpUH OTHOCUTEIBHOCTH.
JlopeH1loBO  cokpamieHue  JJIuHbl  cTepKHA.  OCHOBBI
PEIATUBUCTCKOM MexaHuKu. VIHTepBan, €ro MHBAPUAHTHOCTB.
PenstuBucTckuit HMITYJIbC. OcHoBHOE ypaBHEHHUE
PENATUBUCTCKOMN JTUHAMUKH. Kunernueckas SHEPrUs
penATUBUCTCKOM YacTuilbl. CBsi3b Macchl W dHeprun. CBs3b
MEXAY SHEPTrue U UMIYJIbCOM YaCTHUIIBL.

Pazgen 2.

Kosie0anus u BOJIHBI.

I"apmonunyeckuit u AHTaPMOHUYECKU I OCIUJUISITOP
(MareMaTU4eCcKril MasTHUK, QU3NYECKUN MASTHUK, KOJICOaHUS
noa jaedcTtBueM ynpyrod cuibl). CrokeHue KojaeOaHwHi.
Huddepenunansoe ypaBHeHue Konebanuil. CB0OOOAHBIE,
3aryxatoiue kosebanus. Beinyxaennsie koneOanus. Pezonanc.
Kunematrka BOJHOBBIX TPOIECCOB (TUIOCKUE M ChepHuecKue
BOJHBI). BosHOBOe ypaBHeHuwe. [IpuHIUN Cymeprio3HIuy.
Oueprusi BoyiHbl. [loTok 5»Hepruu. VHTEHCUBHOCTH BOJIHBI.
Crosiyasi BosiHA. 3BYK. OCHOBHBIE XapaKTEPUCTHUKH 3BYKOBOM
BOJIHBI.

Pa3nen 3.

Moaexkyasipaas pusnka.

TepmoauHamMuueckue CoCTOssHMSA M mpoueccsl.  [loHsAtue
byHkuMu  coctosiHus. BHyTpennssi sHeprus. KomamdecTBo
teroTel. PaboTta Tena mpu m3MeHeHun ero oOwnema. Ilepsoe
HA4aJl0 TepMOAUMHAMUKU. TemnepaTypa U BHYTPEHHs DHEPrus
Kak (QyHKIMsA coctostHusA. TeruoemkocTs. DHTponus. Bropoe u
TpeTbe Havasla TepMoauHamuku. Teopembl Kapno. 3akon
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSISI SHEPIUs,
TEIIOEMKOCTH, ypaBHEHHE anuabatel, paboTa MpH pasIndHbIX
nporeccax, SHTponus). CKOpOCTH TEMJIOBOTO  JBM)KEHUS
MoJiekysl. CpenHsas KHHEeTH4ecKast SHeprust Mosiekyil. OCHOBHOE
YPaBHEHHE  KHHETHYECKOW TEOPHMM  HICAIBHBIX  Ta30B.
Pacnpenenenue bonbimana.

Pa3nen 4.

DJIeKTPUYECTBO.

Onextpuueckuil 3apsa. CBolcTBa 3JIEKTPUUYECKOTO 3apsja.
B3anmoneiicTBre 3IEKTPUUECKUX 3apsA/IoB B BaKyyMe. 3aKOH
Kynona.  Dnekrpocratmyeckoe  mone.  HanpsbkeHHOCTb




JNEKTPOCTATHYECKOTO  moyid.  [IpuHnun  cynepno3uinum.
OnexkTpudeckuil aumons. Pabora CcHIl 3IEKTPOCTATUYECKOTO
noisa. Teopema O LUPKYJISALIMM BEKTOpa HAIPSHKEHHOCTH.
[ToTenunanpHOCTH AIEKTPOCTATUYECKOTO TOJIAL.
HanpsokeHHOCT M MOTEHIUaN  AJIEKTPOCTATUYECKOTO  ITOJIA,
CBsA3b MEXKIy HUMHU. Teopema ['aycca [U1s 971€KTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

OnekTpocTaTUKa B BELIECTBE.  T[HUIBI  JHUAJIEKTPHUKOB.
[Monspuzanus auanekTpukoB. CBOOOAHBIE U CBSA3aHHBIE 3aPsi/Ibl.
Jusnexrpudeckas BOCIPUUMYUBOCTb. JusiekTpudeckas
MIPOHMUIIAEMOCTh.  DJEKTPUYECKOE CMEIICHUE  (MHIYKIIHS).
Teopema I'aycca s 3JIEKTPUYECKOrO IOJISL B JAUDIIEKTPHUKE.
[Tone BHYTpHU MPOBOJHUKA.

OnekrpoeMkocTs.  KoHaeHcaTopsl. OHeprus  CHUCTEMBI
JNEKTPUYECKUX 3apsf0B. DHEPrus 3apsHKEHHOTO IPOBOJHHUKA.
O0beMHast IUIOTHOCTH SHEPTUHU AIIEKTPUYECKOTO TTOJIS.
DJIEKTPUYECKUH TOK. DJIEKTPOABUKYIAs cuia. 3akoHbl OMa u
Jlxoyns-Jlenna B uHTerpasipHOM M auddepeHuanbHoN

dopmax.

Paznen 5. Marnerusm.
3akoH bwuo-Capapa-Jlamnaca. Ilone cosieHoMma u TOpoHaa.
®opmyna Jlopenna. Cuna Ammepa.
MarnuTtHoe nosne B Bemectse. HamarunueHHOCT. MaruutHas
BOCITPUUMYHUBOCTb. MarunutHas MIPOHUIIAEMOCTb.
HarmpsixeHHOCTh MarHuTHOTO TIOJISL. JlnamarseTukmu,
napaMarHeTHKu, QeppoMarHeTHKu. TeopemMa O MUPKYIALUN
BEKTOPA HAMPSHKEHHOCTH MarHUTHOTO MOJIS.
3akon ®apazes. [lpaBuno Jlenna. Camounnykuus. B3zanmuas
UHAYKLHUS.
OObeMHas TMIOTHOCTh JHEPrHMM MarHUTHoro mouss. Cucrema
ypaBHeHUM Makceiuia. MarepuajibHbl€ ypaBHEHUS.

Paznen 6. Onruka.
[Inockue MOHOXpOMATHYECKHUE JIIEKTPOMATHUTHBIE BOJIHBI.
CBolicTBa  2JIEKTPOMarHUTHBIX  BOJIH.  Bektop  Ymosa-
[TolinTHHTA. 3aKOHBI TPEJIOMIICHUS U OTpPaXKEHUsS CBETA.
AOGCOTIOTHBIN MMOKa3aTesb MPETOMIICHHUS.
HNutepdepentusa. Metoasr HaOMOAeHUS HHTEP(HEPEHITNN CBETA.
Hudpakuus csera. I[Ipunuun [oiirenca-®penens. ducnepcus
ceera. [(udpaknmonnas pemerka. [Tomspuzanust cBeta. 3akoH
Mautroca.

Pa3znen 7. KBantoBas onruka.
TennoBoe wu3nyuenue Ten. 3akoH Kwupxroda. 3axoHbI
W3IIy4eHHUs] aOCOJIOTHO YEpHOTO Tena. YabTpaduosieToBas
katactpoda. KsantoBas runoreza u ¢dopmyna Ilnanka.
KBanToBas onruka. ®otodddext, onbitel CToneroBa. @OTOHEI.
Hasnenne cBeta. KopnyckynsapHo-BoaHOBOH qyanusm. Dddexr
KomnroHa.

Paznen 8. KBanTtoBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epua. ['unoresa ne bpoins.
®dazoBas U IpynnoBas CKOpPOCTU BOJH Je bpoinsa. BomaHoBoM
nakeT. CTaTUCTUYECKOE MCTOJIKOBAHME BOJH J€ bpoims.
[Mpunun ~ HeompexpenenHoctu  IeiizenOepra.  BonHoBas




GbyHKIMSI, €e OCHOBHBIE CBoOMcTBa. Omeparopbl (PU3HUECKUX
BeNMYMH.  BpemMeHHoe W CTallMOHApHOE  ypaBHEHHE
[penunrepa, KBaHTOBbIE cOCTOSHUS. KBaHTOBBIE ypaBHEHUs
nBwxkeHusa. CBoOomHast dactura. Yacruia B OeCKOHEUYHOMH
noteHnuanbHou sme. KBanTOoBBIA ocmmmisitop. Hynesas
DHEprus, HyJaeBbie KoyieOaHus. [IpoxoKaeHHe YacTUIBl Yepe3
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN (P deKT.

AToM BOJOpOZa B KBAaHTOBOM MexaHuKe. KBaHTOBBIE uucha.
OpOuTaNbHBIA ~ MEXaHWYECKUW W  MArHUTHBIH ~ MOMEHTHI
2JIeKTpoHA B atoMe. OpOuTaibHOEe THPOMArHUTHOE OTHOIICHHE.
Ombir Iltepua u I'epmaxa. CnuH snextpoHa. [Ipuniun
TOXKJECTBEHHOCTH MUKpoyacTuil. DepMHOHBI U  OO30HHBI.
CumMMeTpust BOJIHOBOM (YHKIIMM CUCTEMbI OJJMHAKOBBIX YACTHII.
[punnun [laynun. OObsACHEHME TEPUOJUYECKOM CHUCTEMBI
sneMmeHToB /.M. MeHneneeBa. DHEpreTHUECKUN CIIEKTP aTOMOB
1 MoJIeKyJL. [Tpupona XuMU4eCKou CBsI3H.

Pa3nen 9. Du3uKa AaTOMHOI0 A/ApPAa.

AtomHoe sapo. Jedekt macchl, sHEprus CBA3U sapa. SnepHbie
cuiibl.  Mogenu aTOMHOroO  sijpa:  KamejibHas  MOJEb,
obOoyioueyHasi MOAENb. Buabl pagrMOaKTUBHOTO W3ITYYCHHUS.
3aKkoH paguoakTUBHOTO pacrana. Anbda-pacnan. bera-pacna.
l'amma-n3nydyenue. HacTULbl 1 @aHTUYACTHILLBI.

Snepubie peakuuu. Peakumm nenenust sanpa. llenmHast snepHast
peakuus. SaepHbie peakTopBbl.

DyHIaMEeHTAIbHBIE B3aUMOJICHCTBHSI. Knaccudukanus
aieMEeHTapHbIX yactull. KBapku.

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

Ta6mmia 5 — [IpakTudeckue 3aHsITH U UX TPYJTOEMKOCTh

W3 sux Ne
No | TeMbl mpakKTUYECKHUX Popmbr TpynoeMKoCTb, |IIPaKTUYECKOU |pa3aeia
T/T1 3aHATHI TpaKTHACCKHIX (gac) MOJATOTOBKH, | TACIIUIT
SatATHH (dac) JIMHBI
Cemectp 1
1 Kunematuka u Pemrenue 3agau 2 1
JUHAMHKa
MaTepUAIbHON TOYKHU
2 Kunemaruka u Pemenue 3amau 3 1
JTUHaMUKa
aOCOJIIOTHO TBEPIOTO
Tea
3 CrnenuanbHasi Teopus Pemntenue 3agau 3 1
OTHOCHUTEIILHOCTH
4 Kunematuka u Pemenue 3agau 3 2
IUHAMHKA KOJeOaHUHI
5 XapakTepucTUKu Pemenne 3anau 3 2
BOJTHOBBIX ITPOIIECCOB
6 MonekynspHo- Pewenue 3anau 3 3
KHHETHYECKasi TCOPUS

Cemectp 2




Hanpsioxkennocts u
IIOTCHII M AJI
ANEKTPOCTATUYECKOTO
oJis

Pemrenue 3agau

JBr>xeHue
3apSKEHHBIX YaCTHULl B
ANEKTPOCTATHYECKOM
1oJie

Pemenue 3amau

JIMDIIEKTPUKH B
ANEKTPUYECKOM IIOJIE.

Konpaencarop

Pemenue 3amau

10

XapakTepucTUKu
INEKTPUYECKOTO TOKA

Pemenue 3amau

11

Nunyknus
MarduTHOTO TIOJIA.
CuJipl B MATHUTHBIX
MTOJISIX

Pemenue 3amau

12

3akoH
3JIEKTPOMArHUTHOMN
nHaykiuu Gapanes.
PaboTa B MarHUTHEIX
MOJISIX

Pemenue 3amau

13

WNnuTtepdepenus,
T paxims,
TIOJISIPHU3AIINS

Pemrenue 3agau

Cemectp 3

14

TermoBoe U3nyyeHue,

dotorddexr

Pemrenue 3agau

15

Oddext KomnroHa,
cBoiicTBa (POTOHOB

Pemenue 3amau

16

AToM Bogopoa.
IToctynatel bopa

Pemenue 3amau

17

CooTtHoIICHHE
HEOIPEIETCHHOCTEN
I'eiizenOepra, BOJIHBI

ne bporins

Pemenue 3amau

18

YpaBHeHUE
[lIpenunrepa
[TorennmansHble
OGapbepbl

Pemenue 3amau

19

S nepHble peakuuu

Pemenue 3amau

Bcero

4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb ITPUBEICHBI B TA0IUIIE 6.

Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJ0EMKOCTh

No
n/n

HaunmenoBaHue 1abopaTopHbIX paboT

TpynoeMKocCTb,
(uac)

N3 Hux
MPaKTUYECKOMN
MOATOTOBKH,
(gac)

Ne
pasnerna
JIACLIMIT

JIAHBI




Cemectp 1
1 Mastauk Makcenna 4 1
2 HaxknoHHBII MasgTHUK 4 2
3 CTOJIKHOBEHHE IapOB 3 1
4 MarteMaTnueckuii 1 000OPOTHBIN MasITHUKA 3 2
5 Ornpezenenne CKOPOCTH 3ByKa B BO3yXe 3 3
Cemectp 2
6 | OnpeneneHue IEKTPOEMKOCTH 4 4
KOHJIeHCAaTopa
7 HccnenoBanue penakcalmOHHBIX KOJIeOaHMiA 4 4
8 Omnpenenenne ropu30HTAIBLHOM 3 5
COCTABJIAIOLIEH HANIPSIKEHHOCTH
MarHUTHOTO TOJIS 3eMJIH
9 Omnpenenenue yieiabHOro 3apsja 3JI€KTpoHa 3 5
10 | Komnbua Herorona 3 6
Cemectp 3
11 | IIpoBepka 3aKOHOB TEIUIOBOTO U3ITY4ECHHUS 4 7
12 | Bueunwuii potorddext 3 7
13 | HW3ydenwue cnexTpa aToMa BOJopoja 4 8
14 | OmnpeneneHnue MOTSHITMAIOB BO30YKICHUS 3 8
aTOMOB
15 | Omnpenenenrie 3HEPTUM O, — YACTHUI] TIO 3 9
npoOery B BO3ayxe
Bcero 51
4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHO
4.6. CamocrosrenbHas paboTa 00y4aronmxcs
Bunpl camocTosITenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuna 7 — Bunibl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh
N Bcero, | Cemectp 1, Cemectp 2, | Cewmectp 3,
Bun camocrosTensHO#M paboThI
yac yac yac qac
1 2 3 4 5
W3ydeHne TeopeTHUeCcKOro MaTepuaia 43 20 11 12
nuctuiiuHbl (TO)
[TonroroBka K TeKyIIeMy KOHTPOJIIO 43 19 10 14
ycneBaemoctu (TKY)
[ToaroroBka Kk MpOMEKYTOUHOM 43 19 10 14
arrectauuu (ITA)
Bcero: 129 58 31 40

5. TlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUTSL CAMOCTOSITEITLHON PabOThI 00YUAIOIIUXCS TTO TUCIUTUIHHE (MOIYJTIO)




Y4eOHO-MEeTOIMYEeCKHE MaTepuallbl sl CAaMOCTOSITENIbHOW paboThl O0yYaroluxcs yKa3aHbl B

na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI

[lepeuyeHpb neYaTHBIX U SJCKTPOHHBIX y4eOHBIX M3/1aHUH MpHUBeIeH B TabIuIIe 8.
Ta6ymmia 8— [lepeueHp meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Kommyectso
SK3EMILISIPOB B
Ugiﬂgurl))/ec bubnmorpaduueckas ccpuika 61/125222(;:1(6
AIIEKTPOHHBIX
AK3EMILISIPOB)
53 Kypc pusuku: yuebHoe mocodue / T. U. 94
T76 Tpodumosna. - 21-e uzn., crep. - M.:

Axkanemus, 2015. - 560 c.: puc., Tabu. -
(Beicmiee oOpaszoBanue). - [Ipenm. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

https://znanium.com/catalo
g/product/1984911

Hponos, U. E. Mexanuka. OCHOBHBIE 3aKOHBI

: yuebnoe nmocodue / 1. E. Uponos. - 15-e u3a.
- Mockaga : Jlabopatopust 3nanwmii, 2021. - 312

C.

https://znanium.com/catalo
g/product/1093071

Uponos, U. E. BoaHOBBIE TPOLIECCHI.
OcHoBHBIE 3aKOHHI : yueOHOe mocooue / U. E.
HNponos. — 8-e uzn. — Mockaa :
Jlaboparopust 3nanuit, 2020. — 266 c.

https://znanium.com/catalo
g/product/1093057

Uponos, U. E. ®uszuka makpocucrem.
OcHoBHbIE 3aKOHBHI : yueOHOe nocodue / U. E.
Hponos. — 8-e u3n. — Mocksa :
JlaGopatopus 3Hanmii, 2020. — 210 c.

https://znanium.com/catalo
g/product/1984918

Hponos, U. E. Dnexrpomaruerusm. OCHOBHbIE
3aKkoHBI : yueOHoe nocobue / U. E. Mponos. -
12-e u3a. - Mockga : JlabopaTopus 3HaHui,
2021.-322c.

https://znanium.com/catalo
o/product/1984909

Hponos, U. E. Kanrosas ¢puzuka. OCHOBHBIC
3aKoHHI : yaueObHnoe nocodue / . E. Uponos. -

8-e m311. - Mockga : JlabopaTopus 3HaHUH,
2021. - 261 c.

https://znanium.com/catalo
o/product/1984908

Hponos, U. E. 3agaun no obmeit pusuke :
yaebHnoe nmocodue st By308 / U. E. Uponos. -
14-e u3n. - Mockga : JlabopaTopust 3HaHUH,
2021. - 434 c.

https://e.lanbook.com/book/
142380

Cagenbes, 1. B. Kypc o61eit ¢pusuku:
yaeOHoe rmocobue: B 3 Tomax / U. B.
Cagenbes. - 16-e u3g., crep. - CaHkT-
[TerepOypr: Jlanw, 2020 - Tom 1: Mexanuka.
MornexymsipHas gusuka - 2020.

https://e.lanbook.com/book/
123463

Cagenbes, 1. B. Kypc o61eit ¢pusuku:
yaeOHoe rmocobue: B 3 Tomax / U. B.
Cagenbes. - 13-e u3g., crep. - CaHkT-




[TetepOypr: Jlaus, [6. r.]. - Tom 3: KBanrosas
ontuka. AtomHas ¢puzuka. Puznka TBEPIOrO
tesa. GU3nMKa aTOMHOTIO S/1pa U
aneMeHTapHbIX yactul - 2019. - 320 c.

https://e.lanbook.com/book/ | Ctpenxos, C. I1. Mexanuka: yue6nuk / C. I1.
115197 Crpenkos. - 6-e u3f., crep. - CaHKT-
[TetepOypr: Jlans, 2019. - 560 c.

https://urait.ru/bcode/42548 | Kypc o6mieit ¢pusuku B 3 k. Kaura 1:

7 Mexanuka: yueOHuK 11t OakanaBpos / b. B.
bonpapes, H. I1. Kanamnukos, I'. I'. Criupus.

- Mocksa: U3gatensctBo FOpaiit, 2019. - 353

C.
https://urait.ru/bcode/42549 | Kypc o6mieit ¢pusuku B 3 kH. Kaura 2:
0 AJIEKTPOMArHETH3M, ONITHKA, KBAHTOBAsI

¢dusuka: yaeOnuk s 6akanaspos / b. B.
bounapes, H. I1. Kanamnukos, I'. I'. Cniupus.
- 2-e u31. -MockBa: U3parensctBo FOpaiir,

2019. - 441 c.
https://znanium.com/catalo | Kann, K. b. Kypc obmie#t ¢pusuku : yaedHOE
g/product/1094750 nocobue / K. b. Kann. — Mocksa : KYPC :

NH®PA-M, 2022. — 368 c.

https://urait.ru/bcode/45421 | Ca3onoB, A. b. SnepHas ¢pusuka : yuebHOE
4 nocobue 11t By30B / A. b. Ca30HOB. - 2-¢

u3A., ucop. u aoi. - Mocksa : U3gaTenscTBo
HOpaiit, 2020. - 320 c.

https://urait.ru/bcode/45421 | CazonoB, A. b. fnepnas ¢usuka u

5 no3umerpust. COOpHHK 3a/1a4 : yueOHOe
nocobue 1151 By30B / A. b. CazonoB, M. A.

boropoackas. - 2-e u3a., ucnp. 1 J0M. -

Mockga : M3narensctBo FOpaiit, 2020. - 98 c.

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

[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(popmMaoHHo-
TEJICKOMMYHUKAIIMOHHONW ceTh «HTepHeT», HEOOXOOUMBIX JJii OCBOCHHS TUCITUILIAHBI
npuBe/ieH B Tabsmie 9.

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

URL anpec HaunmenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BEPCHS KypHaIa «Y ClieXu
dbu3udecKkux Hayk», OU3MYECKUN HHCTUTYT UM.
I1.H. JIeGeneBa Poccuiickoii akageMuu HayK

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

https://openedu.ru/ OobpazoBatenbHas miaThopma «OTKPHITOE




o0pa3zoBaHHE

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

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenr mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOTPpaMMHOT0 obecrieueH s npeacTasieH B Tadauie 10.

Ta6mmia 10— [Mepedersr mporpaMmMHOTO 0OeCIIeueHUs

Ne n/m HaumenoBanue
1 MS Windows
2 MS Office
8.2. [lepeuenn WH(OPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOIb3YEMBIX npu

OCYIIECTBIIEHUN 00Pa30BaTEIHLHOTO MpoIiecca Mo JUCIUILTHHE
[TepedeHs UCHOMB3YeMBIX HH(POPMAIIMOHHO-CITIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6mmma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JIT  OCYIICCTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHIUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayIuTOpHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
1a00paTOPHBIX 3aHATHMA, 3aHATUH CEMUHAPCKOTO THIIA, ITeTepOypr, yi.
IPYIIIOBBIX U UHIUBUIYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO l'acremno, x. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aymuropus Ne31-046

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3EeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM - 02; FRM - 01; FRM - 04; FRM

—05; FRM - 10)

2 | YueOHast aymuTOpHs Ui NPAaKTUYECKUX 3aHATUH, 3aHATUI 196135, r. CaHkT-
CEMHUHAPCKOI'0 THIIA, JAOOPAaTOPHBIX 3aHATHUIH, IPYNIIOBBIX U ITerepOypr, y.
VHJUBHUYAJIbHBIX KOHCYJIBTALUMI, TEKYILETO KOHTPOJIS U l'acremno, a. 15,
MMPOMEKYTOUHOM aTTECTALIUH. ayautopust Ne31-048

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeAcTBa 00yUYeHHMs, CIIy’Kalllyie A7 IPEeICTaBICHUs y4eOHON




uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (3IEeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

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

VYueOHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUH
CEMMHAPCKOI'0 TUIIA, FPYNIOBBIX U HHAUBUAYAIBHBIX
KOHCYJIbTAIlUH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTeCTalLlUU.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHUs, CITy>Kallye s IPEICTaBICHUs y4eOHON
nHpopMaIMy O0NBIION ayAUTOPUH; HAOOD
J€MOHCTPALIMOHHOTO 000PYI0BaHHUS.

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

VYuebHas ayIuTopus Ui IPAaKTUYECKUX 3aHATUH THIIA,
71a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOTO THIIA,
IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISI U TPOMEKYTOYHOM aTTeCTallUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TAOOPAaTOPHBIE YCTAHOBKHU IO
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI;, TA0OpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpaxius muockux BoiH, 4. JludpakiponHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYuebHas ayIuTopus 1isl JIaOOPATOPHBIX 3aHATHH.
Ocnamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUS y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (MOIyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTuzmy: ®OI1D — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MEKPOCHCTEMBI; J1a00opaTopHble PabOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius miuockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYueOHas ayuTOpHs I TPAKTUUECKUX 3aHSATHH,
1a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOTO THIIA,
IPYNIIOBBIX ¥ UHAUBUAYAIBHBIX KOHCYJIbTAlUH, TEKYIIETO
KOHTPOJISL U TPOMEKYTOYHOM aTTeCTalLlUH.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kalllye JJIs IPEICTaBICHUS YIeOHON

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




nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynoBaHue

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

7 | YuebHas ayauTopus 1is JaOOPaTOPHBIX 3aHATHH. 196135, r. CaHkT-
Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE ITetepOypr, yi.
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH Tacremno, a. 15,
nHpopManuu 60JbIION ayAUTOpUN; 1a00paTOpHOE aynutopust Ne32-03.
obopynoBaHue.

(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. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalHU
o0yyaromuxcs Mo JUCUUIUTHMHE puBeeH B Tabnuue 13.
Ta6ymmia 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl IPOBEICHUS IIPOMEXKYTOYHOM aTTeCTallN

Bua npomexyTouHOM aTtTecranuu [lepeueHb OIIEHOYHBIX CPEICTB
DK3aMeH Cnucok BONMpoCOB K 3K3aMEHY;
DK3aMeHAaIMOHHbIE OUJICTHI;
3amaum;
TecTEl.

10.2. B kadecTBe KpHUTEPHUEB OLEHKH YypPOBHA CHOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00ydJalonMMHCA MPUMEHseTCsl 5-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETECHIINM, KOTOpas NpuBeneHa B Tadimie 14. B TedeHne ceMecTpa MOXKET UCIIOJIb30BATHCS
100-6annpHas  mKana — MOAYJIbHO-PEMTHHTOBOM  CHCTEMBl ~ YHHBEpPCUTETa,  IpaBUIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'YAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI ChOPMUPOBAHHOCTH KOMITETCHITUIA

Or1eHKa KOMITETEHITUH

XapakTtepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-OaibHas IIKajIa PAKTCP (bopvp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHal;

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

— OIIrpasACb Ha 3HAHUA OCHOBHOH U HOHOHHHTCHBHOﬁ JIATCPATYPBhI,

«OTIIYHO» .
GATTEHON TECHO TPUBSA3BIBAET YCBOCHHBIE HAYYHBIE MMOJIOKEHHS ¢ PAKTHYECKOM
ACATCIIbHOCTBIO HAITPABJICHUSA
— yMeli0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIEC UM UJICH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— CBODOIHO BJIAJIEET CHCTEMON CHEIMATN3UPOBAHHBIX TIOHATHI.
— 00YYAIOIIMICS TBEPIO YCBOMJI IPOrPaMMHBI MaTepual, IPaMOTHO
nmo CymecCTtBy wu3jgaract €ro, onvupascb Ha 3HAHUA OCHOBHOH
«XOPOLLIO» TTUTEPATYDBI;
(GAITCHO» — He JIOIYCKAET CYIECTBEHHBIX HETOYHOCTEM;

— YBA3BIBA€T YCBOCHHBIC 3HAaHHUA C HpaKTH‘IeCKOfI JACATCIIBHOCTBIO




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

HaIlpaBJICHUS,

— apryMEHTUPYET HAYYHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJIEET CUCTEMOM CIIEIIUATU3UPOBAHHBIX OHATHUI.

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTPaMMHBIN MaTepual,
[0 CYHIECTBY M3JIAraeT €ro, OMMpasch HA 3HAHUS TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIOITyCKaeT HeCYIIECTBEHHbBIE OIIMOKN U HETOYHOCTH;

«YIIOBIIETBOPUTEIIHHO .
GATTOHOY — MCTIBITBIBACT 3aTPyJHEHHS B TNPAKTHUECKOM NPUMEHEHUH 3HAHUH
HaIpaBJICHUS;
— ¢1a00 apryMEeHTHPYET Hay4YHBIE TIOJIOKCHHUS;
— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;
— YAaCTUYHO BJIJICeT CUCTEMON CIEeIMATH3UPOBAHHBIX TOHSITHH.
— oOywaromuiics He YyCBOWJ 3HAYUTEIBHOW 4YacTH MPOTPAMMHOTO
Marepuana;
— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
«HEYJIOBJIETBOPUTEIHLHOY ]
paccMOTpeHHH MPOoOIeM B KOHKPETHOM HAIPaBJICHUH;
«HE 3a4YTEHO»

— HCTBITBHIBACT TPYAHOCTH B IPAKTUUECKOM NPHUMEHEHNH 3HAHUIH;
— HE MOXKET apryMEHTHUPOBATh Hay4YHbIEC MOJI0KEHUS,;
— He (OpMYIHPYET BBIBOJAOB M 0000IICHH.

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

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

Ne i/t [Tepeuens BonmpocoB (3a1a4) 15t FIK3aMeHa Koz
WHINKATOpa
Cemectp 1

1 Urto n3ydaer KuHeMaTHka? OIlK-1.3.1

2 Uto Takoe MarepualibHas TOYKA? YK-2.3.1
Teno aBUXKETCS U3 COCTOSTHUSA MOKOS C TAHT€HIIMAIbHBIM YCKOPEHUEM

3 a.=4 M/c u HOPMAaJIbHBIM YCKOPEHHEM a;, = 3 M/c?. Haiinure OIIK-1.V.1
BEJIMYMHY MOJHOTO YCKOPEHUS TeJa d.

4 B kakux equHHUIIAX MOKHO U3MEPATH YIIIOBYIO CKOPOCTh U YTJIOBOE OITK-13.1
ycKkopeHue? o

5 Yto Takoe abCOIIOTHO TBEPOE TEIO0? VK-2.3.2
[Ipoananuzupyiite oTAMYNS CAEAYIOMUX (PU3MUECKUX MOJEIIEeH:

6 abcomotHO TBEpA0E Teno (ATT) u maTepuanbHas Touka. [IpuBenure OIK-1.Y 1
puUMepP, B KOTOPOM OJTHO U TO 7K€ TEJIO BHICTYINAET B KAUeCTBE
MarepuasibHON TOUuku 1 ATT.

7 Haiinute CBA3b MEAKIY JIMHEHHOM U YTJIOBOM CKOPOCTHIO OMK-1.Y 1
MaTepUaIbHON TOUKHU.
[Ipoananu3upyiite XapakTep NPSAMOJIUHEHOTO JIBHKEHUS TeJla 10

3 M3BECTHOMY 3aKOHY ABIKeHUs X(t)=10+2*t+0,5*%t"2 (m). Kakoii myTh OIK-1.V 1
MPOMJIET TEJI0 3a yKa3zaHHOe Bpems t = 2 ¢? O00CHyiTe MpUMEHEHUE T
3aKOHOB, MCIIOJIb3YEMBbIX JIJIsl PEIICHUS 3a/1auu.

9 ChopmynupyiiTe nepBsiii 3akoH HproToHa. OIIK-1.3.1

10 OOBsSICHUTE IPUHIIUTT U3MEPECHHSI BETMYMHBI CUITbI, OCHOBAHHBIN Ha VK231
TpeTbeM 3aKoHe HproTOHA.
Kak, cornacno BTopomy 3akoHy Hbl0TOHA, 3aBUCUT YCKOpPEHUE Tena OT

11 OIlK-4.3.1
€ro Macchl?




12

[IpuBeauTe mpuMep, WITIOCTPUPYIOIINI AEHCTBUE TPETHETO 3aKOHA
Hsrorona.

OIIK-1.V.1

13

KameHb JIe:)kUT Ha AHE COCY/a, MOTHOCTHIO MOTPYKEHHBIN B Boay. Kak
HU3MCHUTCH CHJIa JaBJICHHUA KaMHA Ha JHO, €CJIU CBCPXY HAJIUTH
KepOoCHUH (KepOCHH HE cMeIMBaeTcs ¢ Boaoi)? O0ocHyHTe CBOM
OTBET.

OIIK-4.B.1

14

HazoBute, kakoii u3 3akoHoB Kemiepa ycranaBimuBaeT GopMy
TPACKTOPHUH TUIAHET.

OIIK-1.3.1

15

OneHure 3aBUCUMOCTD CHJIBI BCEMUPHOTO TATOTEHUS OT MacChl
B3aMMO/ICHCTBYIOIIMX TEJ U PACCTOSHUS Mex1y HUMU. OGoCHYHTE,
KaK U3MEHUTCSI CUJIa B3aUMHOTO TATOTEHUS JIBYX Tell, €CIIM Maccy
OJIHOTO M3 TEJl yBEJIMYUTD B/IBOE, a PACCTOSIHUE MEXKTY TEIaMH —
YMEHBUINTH B /IBa pasa.

YK-2.B.1

16

Kaxkas (bmnqecxaﬂ BCJIMYMHA HA3bIBACTCA UMITYJILCOM Tena?

OIIK-1.3.1

17

Chopmynupyiite, Mpu KaKUX YCIOBUAX BBIMOIHIETCS 3aKOH
COXpaHEHHUsI UMITYJIbCA.

OIIK-4.3.1

18

Kaxkas (bmnqecxaﬂ BEJIMYMHA Ha3bIBAETCS MOMEHTOM CHJIBI?

OIIK-1.3.1

19

CpaBHHUTE 3aMHCU OCHOBHOTO 3aKOHA IMHAMUKH JUIsl TOCTYNATEIbHOIO
Y BpAILATEJIbHOTO ABWKEHUA. HailiuTe B3auMOCBSA3H MEXIY dTUMU
3aKOHaMH.

OIlK-4.Y.1

20

Chopmynupyiite 3aK0OH COXpaHEHUS] MOMEHTA UMITYJIbCA.

OIIK-1.3.1

21

Kaxkas pu3nyeckas BenuunHa Ha3pIBaeTCs pabOTOM?

OIIK-1.3.1

22

Y10 TaKo€ MOIIIHOCTE?

OIIK-1.3.1

23

OO0bsicHUTE, TOYEMY LHEHTPOCTPEMUTENbHAS CHUJIa PU BpAILlEHUH 110
OKPY>KHOCTH HE IPOU3BOJIUT PabOTHI.

YK-2.V.1

24

Uccnenyiite paboTy CHIIBI, €CIIA TE€JIO MacCor m = 1 KT 1o IeCTBHEM
HEKOTOPOM CHIIBI U3MEHHUIJIO CBOKO CKOPOCTH ¢ vy =1 M/c 10 v = 3 m/c.
O06ocHyliTe MPUMEHEHUE 3aKOHOB, UCTIOJIb3yEeMBIX JIJIsI PEIICHHS
3aJ1a4H.

OIIK-1.V.1

25

B uem cocTour Pa3IMIKUC MCKIAYy KOHCCPBATHUBHBIMU U
HCKOHCCPBATHBHBIMU cunamu?

VK-2.¥.2

26

Kakoit kopabib qBUKETCS MeUIeHHee — Harpy>KeHHbIH WK
HEHarpy>K€HHbI — IPU OAMHAKOBON MOIIIHOCTH JBUTATENS?
OO6ocHyliTE CBOW OTBET.

OIIK-1.B.1

27

Uto Takoe noTeHuuanpHas 3Heprua? OT 4ero oHa 3aBUCHUT?

OIIK-1.3.1

28

O6’BHCHI/ITG, HMECT JIM CMBICII UBMCPECHUC a0COJIIOTHOT'O 3HAYCHU
MOTEHIIHAILHOMN OHCPIUU TCJIda B HCKOTOPOM COCTOSAHUH.

YK-2.3.1

29

ChopmynupyiiTe 3aKOH COXPaHEHHUS MEXaHHUYECKOW SHEPTHUH.
[IpuBenuTe puMep BBINOJIHEHUS 3aKOHA COXPAHEHUS] YHEPTUH.

OIIK-1.3.1

30

Jan ToHKHH cTepykeHb Maccor m = 120 T u nmunol / = 50 cM,
CIOCOOHBIN BPAIIaTHCSI OTHOCUTEIHFHO OCH, IPOXOIAIICH uepes ero
cepenuny. PaccunraiiTe €ro MOMEHT MHEPLIMU OTHOCUTEIBLHO
YKa3aHHOM OCH.

OIIK-1.V.1

31

[TokaxkuTe Ha mpUMepe TOHKOTO CTep:kHs HOM 20 cM 1 maccoi 30
I, Kak npuMeHsiercs teopeMa lllrelinepa it pacyera MOMEHTa
MHEPLXN TeJ IIPH NIEPEHOCE OCU BPAILLEHUS C CEPEIUHBI CTEPXKHS HA
OJIMH U3 €r0 KOHIOB.

OIIK-1.V.1

32

YeMy paBeH MOMEHT MMITyJIbca aOCOIIOTHO TBEPAOTO Tena?

OIIK-4.3.1

33

Kak BbIunciisieTcst KWHETH4eCcKas HEprus BpalleHus abCOI0THO
TBepaoro tena? CpaBHUTE ¢ GOPMYIOHN 151 KHHETUYECKOM SHEPTHH
HOCTYNATEJIbHOTO JBUKEHUSL.

OIlK-4.V.1




ChopmynupyiiTe ABa OCTyJIaTa TEOPUHU OTHOCUTEITLHOCTH

34 o . OIIK-1.3.1
OWHIITEHHA.

CnpaBemniiBa v B crieninaibHON Teopun oTHocuTenbHOCTH (CTO)

35 Kaccudeckas (popMyia Ui KHHETHIeCKo sneprun E = m*v?/2? OMK-1.V 1
Ecnu Het, TO Kak pacCUMTHIBACTCS KWHETUYECKAs SHEPTUs Tesa T
coriacHo CTO?

Omnpenenure, Kak USMEHUTCSI IEPUO]] KOJIEOaHHH MPYKUHHOTO

36 MasiTHUKA [IPU YBEJIMYEHUH €70 MACCHI B 2 pasa, a )KECTKOCTH OIIK-1.¥.1
MPY>KUHBI — B 8 pa3.

37 Kak cBs3aHa sHEprus TapMOHMYECKUX KOJICOAHUN C UX aMIUIUTYI0U? OIIK-1.V.1
Cremnaiite BBIBOJI IO BOIIPOCY: KaK OYJIET U3MEHSITHCS X0
MasTHUKOBBIX YaCOB MPH HACTYIUICHUH JICTHUX XKAPKUX JHEH 1Mo

38 CPaBHEHUIO C XOJOAHBIMU 3UMHUMU JHSIMH, €CJIA YaChl YCTAHOBJICHBI VK-2.B.1
B HEYTEIUICHHOM IIOMEILEHUH (CTEPKEHb MasTHUKA METAJIIMUECKUN)?
ApryMEHTHUPYHTE CBOI OTBET.

39 UTo Ha3bpIBaeTCSl BOJIHOW? OIIK-1.3.1

40 OOBsICHUTE PA3NHINE MEXKTY MTPOJOIBHBIMY U TTOTIEPEYHBIMU OIK-1.V 1
MEXaHUYECKUMHU BOJIHAMH.

41 3anumuTe ypaBHEeHUE OeryIeil BOJIHBI. OIIK-1.3.1

42 Yemy paBHa cpeHsisi 00beMHasl INIOTHOCTh SHEPTUH BOJIHBI? OIIK-1.3.1
Hcrounuk 3Byka U IPUEMHUK JIBHXKYTCS APYT OTHOCUTEIBHO JIpYyTra CO
CKOPOCTSIMH Vyeim U Vyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B Cpejie

43 pasHa 340 m/c. [Ipoananu3upyiiTe 3a1a4y U ONpeeIuTe OIK-4.V 1
OTHOCHUTEJIbHOE U3MEHEHHE YacTOThI 3ByKa 3a cueT 3ddekra Jlomnepa.

HcTouHUK ¥ IPUEMHHUK BUXKYTCS HaBCTPEUY APYT APYTY: Vyem = 40
Mm/c, v,y = 60 M/c.

44 Cdopmynupyiite npunimn [ roirenca. OIIK-4.3.1

45 Urto Ha3piBaeTcst HHTEpQEepeHImeit BoIH? OIIK-1.3.1

46 Uro Ha3zbiBaeTcs crostuel BonHoM? [IpuBenuTe npumep crosiueit OIK-1.Y.1
BOJIHBI.

47 HazoBuTe 0cHOBHBIE TapaMeTpbl COCTOSTHUS, KOTOPHIMU OIKCHIBACTCS OIMK-13.1
TEPMOJIMHAMUYECKAsl CUCTEMA.

Ha onny yanry BecoB mocTaBuiIu OJIFOAIE C TOpsiueid BOJOM, a Ha

48 JIpYrylo ypaBHOBemuBaromue e€ rupu. COXpaHUTCs JId ¢ TEYCHUEM YK-2.B.2
BpeMeHHU 3To paBHOBecue? O6ocHyiTe Bamn oTBer.

49 3anuimmuTe ypaBHEHHUE COCTOSIHUS UCAIIBHOTO ra3a. OIIK-1.3.1

50 CKOJIBKO CTeTieHE CBOOO Il UMEET JKECTKas IByXaTOMHas MOJIeKya? VK231
C KakiMHU OBMKEHUSIMU OHU CBSI3aHBI? o

51 Yemy paBHa paboTa ra3za B ©30XOPHOM IPOIIECCEe VK-2.3.2

59 OueHute, YyBCTBUTEIBHOCTh KAKOTO TEPMOMETPA BBIIIE — PTYTHOT'O OIK-1.B.1
WJIM COIUPTOBOTO (TTPH MPOYMX PABHBIX YCIOBHSX)? T
I'a3, naxonsmuiics npu nocrosHHoM aasineHuu p = 100 klla, uamenun | OIIK-4.V.1

53 o00peMc V=4 M no Vo, =12 M. [TokaxuTe, Kak pacCUUTHIBACTCA
paboTa rasa B TaKOM IpOIECCe, U HANINUTE €€ BEIINYUHY.

54 CrenaiiTe BBIBOJBI IO XapaKTepy U3MEHEHHS TEMIIEPATYPhI ra3za Mpu VK-2B.1
ero O6pIcTpoM pactirpeHuu. OTBET MOSICHUTE.

55 [lepeuncinre, N3 KAKMX 4aCTE COCTOUT TEIUIOBAs MAIlIMHA. OIIK-1.3.1
OueHuTe CUTYalMIO: Karulsi MacasTHUCTOM KMJIKOCTH TOMNajaeT Ha

56 MOBEPXHOCTh BOJBI M PACTEKAETCs, 00pasysl TOHKYIO MIEHKY. OIK-1B.1

O0s13aTeNIbHO JTU 3Ta MJIEHKA 3aKPOET BCIO MTOBEPXHOCTH BOJIBI?
OO6ocHyiiTe CBOIl OTBET.




Ouenure curyaruio. Uto 00KHUTaET KOXKY CUIIbHEE: BOJA WJIH BOISTHOU

57 nap OJIMHAKOBOM Macchl IIPU OJIHOM U TOM ke TemiepaType? VYK-2.B.2
O6ocnyiite Bamr oTser.
Cemectp 2
58 UTo M3y4aeT aIeKTpocTaTuKa’? VK-2.3.2
59 JaiiTe onpeneneHne TOUEYHOTO 3apsija. YK-2.3.1
60 Kak u3menurcs cuna B3auMOIEUCTBUS JBYX 3JIEKTPOHOB, €CIIU OIK-1.Y 1
paccTosiHuE MEXTy HUMH YBEIHUYUTH B 3 pa3a? OO0CHYHTE Ball OTBET.
[Tpoananusupyiite, Kakyro paboTy cCOBepILIaeT JIEKTPOCTATUIECKOE
61 10JIe MPOTOHA B aTOME BOJIOPO/Ia MPH TMOJIHOM 000pOTE AIIEKTPOHA OIIK-1.¥.1
BOKPYT HETO.
62 Kak B3aMHO OpHEHTHPOBAHbI CUJIOBBIE JIMHUH U YKBUIIOTEHIIMAIBHBIC OIMK-13.1
OBEPXHOCTU?
63 B kakux equnuinax cucteMbl CY MOXXHO U3MEPSITh HANPSHKEHHOCTD OINK-4.3.1
AJIIEKTPUYECKOTO NOJIsi?
64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? OIIK-1.3.1
65 Kaxue BemecTsa Ha3pIBalOT AUAJIEKTPUKAMU? YK-2.3.1
OObsicHUTE pa3IUYUe MEXKIY MOJSIPHBIMUA U HEMOISPHBIMU
66 YK-2.V.1
JIUAJICKTPUKAMH.
[Ipoananu3upyiite, Kakoil BETWYMHBI 3apsij] JOJKEH HaXOJUTHCS Ha
67 00KJIa/IKax KOHJEHCAaTOpa, 4YTOOkI TPHU Pa3HOCTH moTeHmanos Mmexay | OIIK-2.V.1
obkmaakamu B 12 B on o6manan sueprueit B 1 Jx.
Onenure, KaKol €MKOCTBIO OyyT 00Ja1aTh METAIIIMUYECKUE
68 [UIACTHHBI IUIoMmapi0 0.2 M2, KOTOpBIE pa3aeneHsbl cioeM mapaduna (¢ | OIIK-1.B.1
=2.5) Tommuuuou 0.5 cm?
Crenaiite BbIBOJI, KAK U3MEHUTCS AIEKTPOEMKOCTbD IJIOCKOTO
69 KOHJICHCATOpa C KBaJAPATHBIMU TIJIACTUHAMHU, €CJIM U3 3TUX IUIACTHH VK-2.B.1
BBIPE3aTh KPYTU C IMaMETPOM, PAaBHBIM CTOPOHE KBaJIpara.
O1ieHUTE CUTYALIMIO: JIBa KOHJIEHCATOpa OquHaKkoBoM eMkocTu 200
70 MK®D coenuHeHbI apauienbHo. Kak n3MEeHUTCS X 00I1asi eMKOCTb, YK-2.B.2
€CJIM COeIMHEHUE 3aMEHUTh Ha MocliejoBaTeabHoe?
71 Jlalite onpeneneHue 3JIEKTPUYECKOro TOKA. OIIK-1.3.1
72 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IeIH. OIlK-4.3.1
73 Kax n3aMeHuTCs COnpoTUBIIEHNE TPOBOJA, ECIH €T0 JUIMHA YBEIUUUTCS OIK-1.Y 1
B 4 pasa, a tuaMeTp — yBenu4uuTcs B 2 paza? OOOCHYITE CBOI OTBET. T
74 Paccuunraiite MOIIIHOCTD, BBIJIEISIEMYIO HA COMPOTUBIIEHUU 3 KOM npu OIK-4.Y 1
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA. T
75 Jaiite onpeneneHrue MarHUTHOW MHIYKLHH. OIIK-1.3.1
76 Kakum 00pa3oM ompenensercst HanpapieHue CHibl Amnepa? YK-2.3.1
77 Chopmynupyiite 3akoH bno-Capapa-Jlamaca. OIIK-1.3.1
73 Paccuuraiite, yemy paBHa BeJIMYMHA MarHUTHOTO TOJISI B LIEHTPE OMK-1.V 1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
Paccunraiite MarHUTHYIO0 UHAYKLIHIO HA OCH JUIMHHOT'O COJIEHOU/A, OIIK-1.V.1
coaepxariero 10 BUTKOB Ha CAHTUMETP JTMHBI U (DeppOMArHUTHBIN
7 CEpJEYHHUK C MpoHHULIaeMocTbio L = 100, eciu o HeEMy IPOXOIUT TOK
cuioi 2 A.
Paccunraiite mI0THOCTh HAMOTKH TOPOUA, HEOOXOIUMYIO, UTOOBI YK-2.V.1
80 MIpU CUJIE TOKa B HEM, paBHOU 10 A, MarHMTHOE TOJIE HA €70 OCH
umeno Benuuuny 1 mTo.
81 Onpepnenure, Kako# 3apsj] HECET dJIEMEHTapHasl YaCTULA, €CIIA OHa, VK-2.¥.2




JIBUTAsICh CO CKOPOCThIO 1 MM/C B MarHUTHOM T10J1€ ¢ MHAYKIKEH 0.5
T, ucnsiTeiBaeT aeiicteue cuisl Jlopenna sennuunoi 0.16 nH.

OHeHI/ITe CUTyallhIO: B MArHUTHOC I10JIC C OAMHAKOBBIMH CKOPOCTAMU

82 BJIETAIOT MPOTOH U 3JIEKTPOH. bynyT nu otnnuaTecs ux tpaekropuu, u | OIIK-1.B.1
€CJIM J1a, TO KaKKuM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.

83 B uem cocTouT sIBIeHUE 3JIEKTPOMAarHUTHON MHAYKLINN? OIIK-2.3.1
[Ipoananuzupyiite Benuununy 9J1C, BO3HUKAIONIYIO B KOJIBIIE, KOTOPOE

’4 BBIHOCAT U3 0JIA 32 BpeMs 25 Mc. MeTainueckoe KOJIbLIo paguycoM OMK-1.Y 1
10 cm HaxoauTCsl B MarHuTHOM Toie ¢ uaaykuueit 50 mTin. Oteer U
3anuiunre B MB.

85 JlaiiTe onpeneneHusi AMaMarHeTHKaM M TapaMarHeTUKaM. OIIK-1.3.1

86 Kakwue BeriecTBa Ha3bIBaIOTCS (peppoMarHeTUKaMu? OIIK-1.3.1

87 UTo0 Ha3bIBAIOT KOAPLUUTUBHON CHIION? VK-2.3.2
Ornpenenure, Kakas SHEPTUsl 3aKJIIOUEHA B KAaTYILIKE HHAYKTUBHOCTBIO

88 . . OIIK-1.V.1
100 mI'a ¢ TokoMm cmitoit 0.2 A. OtBeT gaiite B MJIXK.

89 Hpezmo;xmevcnoco6 M3MEPEHHMS BEJIMYMHBI MArHUTHOM SHEPruM, OMK-4.Y 1
3aKJIFOYEHHOH B KaTYIIKE, C TIOMOIIBIO CONMPOTHBIICHUS.

90 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOITHOM? OIIK-1.3.1
Kak B3aMHO OpUEHTHUPOBAHBI B 3JIEKTPOMArHUTHOM BOJIHE BEKTOPHI

91 HaMpsHKEHHOCTH AJIEKTPUUYECKOTO TOJIsI, MATHUTHOW MHAYKIIUHA 1 YVK-2.3.1
CKOPOCTH BOJIHBI?

92 ChopmynupyiTe 3aKOH OTPaKCHHS CBETA. OIlK-4.3.1
[Ipoananu3upyiiTe, rae CBeT ABMXKETCS ObicTpee — B anmMase (n = 2.42)

93 i B Boze (n = 1.33). Bo ckombko pa3 paznuyatorcs ckopocTtu cBeta B | OIIK-1.V.1
JAHHBIX cpenax?

OueHnTe CUTYyalUIO: JIyd CBETA MaJIaeT HA IPAHUILY PA3eNa IBYX
BenlecTs oA yriaom 30°. TTokasaTens npeaoMiIeHUs IEPBOM Cpebl

94 paBeH 2.4. Bo3M0OXHO 111, 4TOOBI OTpa)KeHHBIN U nipernomiieHHbId ayun | OITK-4.B.1
OBLIH MepIEHAUKYIISpHEI IpyT npyry? Ecnu na, onpenenure
IIOKAa3aTeNlb MPEJOMIICHHS] BTOPOM CpeJIbI.

95 Urto Ha3bIBalOT HHTEp(hEepeHuei ceera’? OIlK-4.3.1

96 Onumure, B 4eM pasnuuue MEXIY F€OMETPUYECKON U ONITUYECKON VK2V 1
Pa3HOCTBIO X014 CBETOBBIX JIyUYEH.

[Ipemnoxure TeopeTnueckoe 000CHOBaHUE HAIMYHUS PATYKHON

97 OKpacKH Y TOHKHX IUICHOK (Pa3juToe Ha MOBEPXHOCTH BOJIBI MACIIO, OIIK-1.B.1
MBUIbHBIE MTY3bIPH U T.I1.).

08 Urto Takoe aucrnepcus cBeTa Kak sisiienune? [Ipuseaure npumepsl OIK-13.1
HaOJIFOICHUS JIUCTICPCHUH. o
[Ipoananu3upyire, Kakoi HAMOOJBIINI MOPSAIOK CIIEKTPA MOYXKHO

99 HaOMI01aTh Ha MU(PAKIIMOHHON pelieTKe, eciu oHa umeet 500 OIK-1.Y 1
MITPUXOB HA MUJUIUMETP U €€ 00JTyJaroT CBETOM C JITTHHOM BOJIHBI S00 T
HM.

100 Yemy paBHa pa3HOCTH (Da3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM VK231
HAOJI0/IAeTCS] MUHUMYM MHTCHCHBHOCTH?

[1mockonosapru30BaHHBIN CBET MAIa€T HA aHAIU3AaTOp TaK, 4TO

101 IUIOCKOCTh MOJISIpU3alMU cocTaBisieT yroa 30° ¢ MIOCKOCTbIO VK2V 2
aHanu3aTopa. Bo CKOJIbKO pa3 yMEHBIIUTCS HNHTEHCUBHOCTh CBETA B T
YKa3aHHOM ciiydae?

Cemectp 3
102 Uto Takoe abCOIOTHO YEPHOE TEI0? OIIK-1.3.1
103 Bo CKOJIBKO pa3 U3MEHUTCS TOTOK YHEPITUU OT HUTH HAKAJIUBAHUS OIIK-1.V.1




JIaMTIIbI, €CITU YIBOUTH €€ TeMrieparypy? OO0CHYHTe Balll OTBET,
ormpasichk Ha 3akoH Ctedana-bonbpiimana.

104

Pacnonoxxure ciaeayromue CreKTpaJbHbIE KJIACCHI 3BE3/1 B MOPSIIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — xenThle,

M — kpacHbie,

O —romy0Osie

Hcnonb3yiiTe B OTBETE 3aKOHBI U3JIYYCHUS aOCOTIOTHO YEPHOTO TeJa.
OOBSICHUTE TIOTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS I[BETA.

OIIK-4.Y.1

105

OObsicHUTE TPUHLIUIT U3MEPEHUSI TEMIIEPATYPHI TeJla C ITOMOIIBIO
ONTHUYECKOTO MUPOMETPA.

OIlK-4.V.1

106

UYrto HaspiBaeTcst BHENTHUM (HoTodPdekTomM?

OIIK-1.3.1

107

B kakux enununax cucrtemsl CU MOXKHO U3MEPSITh SHEPTHIO (DOTOHOB?

YK-2.3.1

108

MoskeT 1 BUIUMOE U3TydeHHe BhI3BaTh (HOTOI(PHEKT B IIIACTUHE U3
MeTajuia, paboTa BbIxos1a KoToporo pasHa 3.5 3B? O6ocHyiiTe cBoi
OTBET.

YK-2.B.1

109

OObsicHUTE TPUYUHY BOZHUKHOBEHUS TOPMO3HOTO PEHTT€HOBCKOTO
U3ITyYEHUS.

VK-2.3.2

110

OO0BsicHUTe, KaK 3Heprus (JOTOHA CBsI3aHA C ITTMHOW CBETOBOM BOJIHBI.
OO6ocHyiiTe Ball OTBET.

OIIK-1.3.1

111

®DoTOH ¢ MHON BOIHBI A = 97,04 iM paccesuicsl Ha HENOIBIYKHOM
anekTpoHe nox yriaom 6 = 90°. [Ipeanoxure ciocod onpeneneHus
OTHOCHUTEJIbHOTO U3MEHEHUS! IJTMHBI BOJIHBI (JOTOHA MTPHU
KOMIITOHOBCKOM PAaCCCAHNH. Paccunraiite ero BCJIMYMHY B YKa3aHHOM
ciaydae. KoMntoHOBCKast JyiiHA BOJIHBI paBHa 2,426 1iM.

VK-2.B.2

112

OnwumuTte, 4To MpencTaBiIsieT co0oi aToM B paMKax Mojaenan ToMcoHa.
Kakne ocHOBHEIE HETOCTATKU JaHHOU MOACIIN?

OIIK-1.3.1

113

ATtoMm BOAOpPOJa HAXOAUTCA B OCHOBHOM COCTOSHUMU. Kaxkoii JJINHBI
BOJTHBI M3JTYYCHHE MOXKET UCITYCTUTh JaHHBIN atoM? OOOCHYTE Balll
OTBET, MCIOJIb3Ys NTOCTYJIATHI bopa.

OIIK-1.V.1

114

B gem coctout runotesa ne bpoisns?

YK-2.3.1

115

OO0OBbsicHUTE, TIPU KAKUX YCIOBHUSIX MUKPOYACTHUIII TPOSIBIISIOT
BOJIHOBBIE CBOMCTBA. [IpuBeauTe NpUMepsbl, MOATBEPKAAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

YK-2.3.2

116

Bynet i1 nposBasATH BOJTHOBBIE CBOMCTBA (PYTOOIBHBIN MY TTPH
NIOTIaJIaHUU B BOPOTA LIMPUHOM 7 M, ecinu macca Msida 400 ., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

OIIK-1.V.1

117

KaxoB ¢hu3mvecknii CMbICIT BOJTHOBON (yHKIIUN?

OIIK-1.3.1

118

B ueMm oTiiMuMe cTallMOHAPHOTO M HECTALMOHAPHOI'O YPaBHEHUS
[Ipénunrepa?

OIIK-4.3.1

119

CpaBHuTte nnuHy BosIHBI e bpoiins ans mapuka maccoi m,, = 0,2 r u
IPOTOHA MaccoH my, = 1.67* 107 KT, IMEIOIIUX OJMHAKOBBIE CKOPOCTH
V.

OIIK-1.V.1

120

Kakum 006pa3oM sHeprus «HyJaeBbIX KojaeOaHui» KBAaHTOBOTO
rapMOHHUYECKOTO OCLUJUISTOPA CBSA3aHA C COOTHOIIIEHUEM
HeonpeaeneHHocTel [ eizenoepra?

OIIK-1.V.1

121

[Tocunraiite, CKOJIBKO 3JIEKTPOHOB MOXKET HAXOAUTHCS B OCHOBHOM
COCTOSIHHU B aTOME.

OIlK-4.Y.1

122

[TocunTaiite, CKOJIBKO 3JIEKTPOHOB B aTOME, Y KOTOPOI'O LIETUKOM
3aroJjiHeHa BHEIIHSAS 2P-000J109Ka. ATOM KaKOTO BEIIeCTBa UMEET
TaKyI0 JIEKTPOHHYIO KOH(UTYpaIHIO?

VK-2.¥.2




123

OrneHuTE 10 MOPSAIKY BETUYUHBI BpEMsI )KU3HU KBAHTOBOTO
COCTOSIHMSI, DHEPTHUSI KOTOPOT'O XapaKTEPU3YEeTCsl pa3MbIBAHUEM
nopsinka AE = 0.1 5B.

YK-2.B.1

124

MukpouacTuna 3amnepra B OAHOMEPHON OTCHIIMAIBHON IME IIUPUHOU
[/ ¢ 6ECKOHEYHBIMH CTEHKAMH U HAXOJUTCS B COCTOSHUU C KBAHTOBBIM
ymciioM n = 1. [Tokaxure, Kak ONpeneanuTb KOOPIANHATHI TOUEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MUKPOYACTHUIlY MAaKCUMAaJIbHA.
Haiinure ux B yKa3aHHOM Ciydae.

OIIK-1.B.1

125

KakuM MokeT ObITh CIIUH YaCTHII, KOTOPbIE OMUCHIBAIOTCS
cratuctukoi @epmu-/lupaka? [IpuBeanure npuMepsl TAaKUX YaCTHII.

VK-2.3.1

126

OOBsICHUTE, YeM OTIMYAETCS XapaKTep 3aMOTHEHHUS COCTOSHHUN
KBAHTOBOHM CHCTEMBI ()epMHUOHAMH U OO30HAMH.

OIIK-1.3.1

127

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXJCHHOI'O U3JIYYCHU.

OIIK-1.¥.1

128

[Ipennoxute TeopeTndecKoe 000CHOBaHHE, KAK H3MEHHUTCS
MIPOBOJIMMOCTh KPEMHHEBOTO 00pasiia, eCiIi B HETO BHEIPUTH
HEeOOJIbIIIOE KOJTMYECTBO UHANEBON puMecH? BaleHTHOCTh KpeMHUs
paBHa 4, BaJICHTHOCTbh UHAUS — 3.

OIIK-4.B.1

129

OnuimyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME.

OIIK-1.3.1

130

Jlazep paboTaeTt 1o TpeXypOBHEBOH cXxeMe. DHEPrusi OCHOBHOTO
coctosiaus E1 = -8 3B, sneprus Bo30yxaenHoro cocrosiaus E2 = -5
3B, sHeprust MetactabunbHOrO coctossHus E3=-5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOH MPOUCXOAUT paboyee N3IydeHue.

OIIK-1.V.1

131

Uemy paBHa MOJIsIpHAs TEIJIOEMKOCTh TBEPIOIO T€Ja, COIIACHO
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?

YK-2.3.1

132

O6’b$ICHI/ITe, KAaK KBAHTOBas TeOpI/ISI TCIIJIOCMKOCTH TBepl[OI‘ O TCJ1a
Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA.

VK-2.¥.2

133

Kakas gactuna Ha3eiBaercs ponoHoM? KakuM KBaHTOBBIM
pacrpeesieHueM OMUCHIBAIOTCS (POHOHBI?

OIIK-4.3.1

Bormpocsr (3amaun) nms 3adera / qud . 3auera npeacTaBiaeHsl B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3a1aun) nns 3adera / audd. 3ayera

Ne i/t

[Tepedyens BompocoB (3amav) muis 3aueta / nudd. 3auera

Kon
WHIUKATOpa

Y4eOHbBIM IJIAHOM HE IPEAYCMOTPEHO

[lepeueHp TeM Uii KypCOBOTO TPOEKTUPOBAHMS/BBIONHEHUS KypCOBOM pabOTHI
Mpe/ICTaBJICHBI B Tabymie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM paboThI

No /i1 [IpumepHSIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHUS1/BBITTOTHEHHS
B KypCOBO# paboThI
Y4eOHBIM IITAHOM HE MTPEAYCMOTPEHO
Bompocsl s mpoBeneHHS TNPOMEXYTOYHON aTTECTallMM B BHAE TECTHPOBAHHUS

npeICTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epedeHb BOIIPOCOB ISl TECTOB

y Kon
No /it [IpumepHbIil mEpedeHb BOMPOCOB ISl TECTOB
WHIUKATOpa
Cemectp 1
Kaxkas Gyner TpaekTo ac elicsl paBHOMEPHO C
1 Kast OyJIeT TPAeKTOpHUs Y YaCTHUIIbL, ABIKYIIEHCS paBHOMEPH OIK-1.Y 1

INOCTOAHHBIM IIO BCJIIMYUHC YCKOPCHI/IGM?




1) [Ipsimast nuHus

2) Jlunus ¢ nepernbom
3) Iapabona

4) OKpY:KHOCTH

Onpenenure, Kakas U3 MPEACTABICHHBIX (U3NUECKUX BEIMIHNH UMEET
EIMHUITY U3MEPEHUS, COBIMAIAIONTYIO C SAMHUIIEH N3MEPEHUS CHUITBI?

1) Wmmynbc

2) Yckopenue

3) Bec

4) VYrnoas CKOpOCTh

OIIK-4.3.1

[Ipoananusupyire, KAKON OTBET SIBJISIETCS IIPABUIILHBIM Ha BOIIPOC:
«Uemy paBHa cymMMa BHYTPEHHHUX CWJI, ACUCTBYIOIIUX MEXAY T€IaMU
3aMKHYTOM MEXaHHYECKOU CUCTEMBI?)

1) M3MeHeHUI0 PHEPTUH CUCTEMBI

2) Hymrwo

3) H3MeHeHUI0 UMITYIhCa CUCTEMBI
4) YCKOpEeHHUIO IEHTPa MacC CUCTEMBI

OIIK-4.Y.1

Uro npou3oitaét mocine abCOMOTHO HEYIIPYTOTroO yaapa 4acTHI]
Maccamu m; = 4my U ¢ KUHETU4YeCKUMU dHeprusamu T, = 6T;. Yactuna
C Maccou m; IBUrajgach BIIPaBO, a YaCTULIA C MACCOU /7y HABCTPEUY
YacTHIIE C MacCol m;.

1) Yactuipl OyyT ABUTATHCS BIPABO

2) Ennnasi yactuna Oyaet IBUTraThbCH BJIEBO

3) Yactuipl OyayT MOKOUTCS

4) Yactuiisl OyIyT TBUTATHCS B IPOTHBOIIOJIOKHBIE CTOPOHBI

OIIK-4.B.1

UYTto mpou30iiIeT ¢ MOMEHTOM WHEPIIMH CBUHIIOBOTO ITUIUHAPA
OTHOCHUTEJIBHO OCH, COBIIAIAIOLIEN C €r0 TEOMETPUUYECKONU OCHIO
CUMMETPHH, €CIIH IWIWHIP CIUTIOIIUTD B JTUCK?

1) He usmenurcs

2) YBeau4urcs

3) CoxpaHuTtcs

4) CraHeT paBHBIM HYJIIO

OIIK-1.B.1

VYKaxuTe BEpHYIO 3allUCh YpaBHEHUS AMHAMHUKH BpalaTeJIbHOTO
JIBIKEHMUS.

1) M=J*o

2) e=M/MJ

3) M=L*w2
4) L =r*p*sina

VK-2.3.1

VYkaxute, ueMy paBeH MOMEHT MHEPLIMK TOHKOTo 00py4ya Maccoit m u
paauycar.

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

VK-2.3.2




Bri6epute gpaszy, COOTBETCTBYIONTYIO IEPBOMY 3akoH HbroTOHA:
«lIepBblii 3akoH HproTOHA yTBEPKAACT. .. »

1) ®akr cymecTBOBaHUS aOCONIOTHOTO JBUKCHHUS

2) CymecTBOoBaHHME HHEPUHAJIBHBIX CHCTEM 0TCYETA

3) ®axT cylmecTBOBaHHS HEMHEPLHUAIBHBIX CUCTEM OTCUETA
4) @axT cyliecTBOBaHUs IPUHILIMII OTHOCUTENIBHOCTH ["anues

YK-2.3.1

Vkaxure, B Kakux equHunax B cucreme CH uzmepsiercs cuna:

1) xr*m/c
2) H

3) xr*m
4) wm/c?

2

OIIK-4.3.1

10

PaccunraiiTe BeMMUMHY MOIYJIS MAKCUMaJIbHON BEJIMUUHBI YCKOPEHHUS
TOYKH, ABUKEHUE KOTOPOH OMKUCHIBAECTCS YpaBHEHUEM X = 3c0s(2f —
m/4) cm

1) 12 m/c?
2) 3 wm/c?
3) 7 wm/c?
4) 9 m/c?

OIIK-4.Y.1

11

Bri6epute GpopMyity, onpenensionyo BeTuIuHy (pa3oBoil CKOPOCTH
BOJIHBI.

1) v=o0%k
2) v=k*v
3) v=k*A
4) v=0o/k

OIIK-1.3.1

12

PaccuuTaiite, yemy paBHa paboTa KOHCEPBATUBHOM CHJIBI T1O
3aMKHYTOH Tpaekropuu (mo Toukam 1,2,3 u 1).

1) 3aBucUT OT YOBUIM OTEHIMAIBHON SHEPTUH

2) IlponopuuoHaibHa NPUPALICHUIO KHHETHYECKON SHEPTUr
3) PaBHa ny.10

4) 3aBHCHUT OT CKOPOCTH JABHIKEHUS.

YK-2.3.1

13

Kakas u3 nepeuucieHHbIX (GU3NYECKUX BEIMYUH UMEET Pa3MEPHOCTh
(kr*m)/c*?

1) MowmeHT cuitbl
2) MowmeHT uHepIu

3) MomeHT umnyibca
4) Cuna

OIIK-1.3.1

14

Korna TanrennuanbHOE YCKOPEHHE PaBHO HYIIIO, @ HOpMaJIbHOE
YCKOPEHHE MOCTOSIHHO, TO TAKOE IBUKEHUE HA3bIBACTCH ...

1) PaBHOMEpHBIM KpUBOJIMHEWHBIM

2) PaBHOMEpHBIM MPSAMOJUHENHBIM

3) PaBHOYCKOpPEHHBIM MPSIMOJIUHEHHBIM
4) PaBHOMepHBIM BpalleHHEM

YK-2.3.2

15

Bribepure npaBuibHbIH 0TBET. Kak n3MeHseTcss MOAYJb CKOPOCTH

OIIK-1.V.1




IpY OPSAMOJIMHEHHOM JBUKEHUH, €CIIH 3aBUCUMOCTh POHUJIEHHOTO
TEJIOM IIyTH OT BPEMEHM 33JjaHa ypaBHEHUEM: S =4 + 158 + 22

1) YOsiBacT

2) Ilpoxoaut yepe3 MUHUMYM
3) Bospacraer

4) Octaércs MOCTOSTHHBIM

16

Kak Bpruucnisiercss MOMEHT HHEPLIMM MATEPHATIbHON TOUKH?

1) J=m*P/3

2) J=m*P/12
3) J=2*m*r/5
4) J=m*»

OIIK-4.3.1

17

Kaxk cooTHOCSATCSI MOMEHTBI UHEPIIUU AUCKA J 1T
U IIWIMHApA J1I, KOTOpBhIE UMEIOT PaBHBIE MACcChl U PaANYChI?

1) Ja=Jnu
2) Jn>In
3) Jo>2*In
4) Jn>Jw?2

YK-2.V.1

18

Haiinute oTHOIIEHNE Tpon3BeIeHHBIX paboT (A1/A2), ecnu 1Ba AuCKa
¢ paBHBIMH Maccamu U paguycamu R1 u R2 (R1 =2R2)
PacKpyUMBAIOT U3 COCTOSHUS ITOKOSI 1O OJTMHAKOBBIX YTIIIOBBIX
CKOpPOCTEH.

1
2)3
3)4
4)5

VK-2.V.2

19

Kakoi y4€HbIii co3/1aln creuaibHy0 TEOPHUI0 OTHOCUTEILHOCTH
(CTO)?

1) Tanuneit
2) DWHITEeHH
3) Jlopeni

4) bop

YK-2.3.2

20

Bribepure ypaBHEHHE, ONMCHIBAIOIIEE TAPMOHMYECKUE KOJIeOaHMsI.

1) x=0,1tg(2t2+n/6)
2) x=0,1cos(2t+m/6)
3) x = Sctg(8t2+n/2)
4) x =0,05arctg(2t0,5)

YK-2.3.1

21

[Ipoananu3upyiite, Npy KaKOM yCJIOBUHU B CHCTEME, COBEPIIAIOIIEH
BBIHY’KJICHHbIE KosieOaHus, OyneT HabmoaTbest pe3onanc (w0 —
cOoOCTBEHHAs YacTOTa, ® — YaCTOTA BBIHYKAIOMICH CHJIIBI)?

1) ®>> w0
2) o>l
3) o=l
4) o <<wl

OIIK-1.3.1




22

BeiGepurte, kakas puznueckasi BeIMUMHA U3MEHSAETCS 101
BO3/ICHICTBUEM CHJIBI HA TEJIO COITIACHO BTOpOMY 3aKoHY HproToHa?

1) Momnspuas macca
2) CkopocTth

3) Macca

4) MoMeHT uHepuuu

YK-2.3.1

23

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

1) 3amkHyTOI

2) HeszamkHYyTOH, I1e CyMMa MOMEHTOB BHYTPEHHUX CHJI paBHA HYJIIO
3) HesamkHyTOI, rIe CyMMa MOMEHTOB BHEIIIHUX CHJI TIOCTOSIHHA

4) HeszamknyTOMI

OIIK-4.3.1

24

VYkaxwure, paboTa Kakoi U3 MEPEUnCICHHBIX CUJI paBHA HYJIIO IPU
3aMKHYTOW TPAacKTOPUU IBHKEHUS TeEIIA.

1) Bsskoro TpeHus

2) Cunbl TpeHUS KaUyeHUs

3) Tsarorenus

4) Cwibl TpEHUS CKOIBKCHHS

OIIK-1.3.1

25

Yemy paBHa BeTMYMHA YCKOPEHHS CBOOOIHOTO MAJACHUS g Ha BBICOTE
HaJl IOBEPXHOCThIO 3eMJIH, paBHOU panuycy 3emiun? Bennuuny 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?

OIlK-4.Y.1

26

[Ipoananu3upyite, Kak U3BMEHHUTCS TIEPHO]T KOJIeOaHMIA
MAaTCMaTU4YCCKOro MasiTHUKA, €CJIN JJIMHY €T0 IMoJABECa YBCINYUTD B 9
pa3, a Maccy rpy3a — yBEJIMYHUTH B 4 paza?

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

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

VK-2.¥.2

27

Uto npou30iAET co CpeaHe IHEPTUEH TOCTYNATEIbHOTO IBUKEHUS
OJTHOW MOJIEKYJIbI ra3a, eciii 00beM HEKOTOPOH MacChl U1€aIbHOTO
rasza n300apu4ecKd yMEHbIIUJICS B 2 paza?

1) YBenuuutcs B 5 paza
2) YMenbmutes B 5 paza
3) YBenuuutcs B 3 paza
4) YMenbuuTcs B 2 pasa

OIIK-1.B.1

28

Onenure, Kakoi Ta3 Harpeercs OOJIbIIE B CICAYIOLICH CUTYalUU: JBa
Pa3IMYHBIX UCATBHBIX Ta3a — OJJHOATOMHBIN U JBYXaTOMHBIN —
HaXOoJATCs MPU OJIMHAKOBOM TeMIepaType U 3aHUMAIOT OJIMHAKOBBIM
o6beM. ["a3bl coxUMaroTCs aquadaTUYECKH IO YMEHBIIICHUS 00bema B 2
pas3a.

OIIK-4.B.1




1) 'a3b1 HAarpeMCh OTMHAKOBO

2) OnHoaToMHBII Harpescs 0osbine
3) JAByxaToMHBII Harpescs: OOJbIIe
4) I'a3wl BOOOIIIE HE HATPEIHCH

Cemectp 2

29

VYkaxuTe siBJICHUE, KOTOPOEe UMEHYyeTCsl HHTepdepeHiueii BoH?

1) Orubanue BOJIHAMU NMPEMSATCTBUI

2) Hanoxkenue Apyr Ha Apyra BOJIH, HAYIIHMX OT KOTe€PEHTHBIX
HCTOYHUKOB

3) OTKJIOHEHHUE BOJH OT NEPBOHAYAIBLHOIO HAIIPaBJICHHUS
pacIpoCTpaHEHHUs IIPU NIEPEXOAE U3 OAHOU CPEAbI B APYIYIO

4) 3aBUCHMOCTH (Ha30BOM CKOPOCTH OT JIJTMHBI BOJTHBI

OIIK-1.3.1

30

[Ipoananuzupyiite, KakuM IOJKEH OBITH YTOJI Ta/IEHHUs] CBETOBOTO
Jyda, YTOOBI OTPAKEHHBIN JTyd COCTABJISUI € Magarommm yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.B.1

31

O1eHUTE ICKTPOEMKOCTh ITOCKOTO BO3IYIIHOTO KOHJIEHCATOPA, €CITH
paccTosiHiEe MEeXAY ero 0OKJIaKaMH yBeTUUUTh B 9 pas, a 001acTb
MEXAy OOKIaAKaMU 3JIUTh TUCTUUTHPOBAHHOM BoIoM (€ = 81)?

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

OIIK-4.B.1

32

HazoBute BemecTBa, KOTOPBIE MPU OOBIYHBIX YCIOBUSAX MPAKTUYECKU
HE MPOBOJAT PIECKTPUUECKUMN TOK?

1) IIpoBomHukH

2) IlomynpoBomHHUKH
3) Ilnmatuna

4) JIM3JIEKTPUKHU

YK-2.3.1

33

Kak HanpaBneHbI CUIIOBBIC TUHUU HAMIPSKECHHOCTH
AIIEKTPOCTATUYECKOTO TOJISI, CO3AAHHOTO TOUYEYHBIM OTPHIIATEITLHBIM
3apsiiom?

1) 3akpyudnBarOTCs BOKpYT 3apsaa

2) K3apsany

3) 3akpyuduBarOTCs BOKPYT 3apsja I10 YaCOBOW CTPEIIKE

4) 3axkpy4MBarOTCs BOKPYT 3apsija MPOTUB YAaCOBON CTPEIKU

OIIK-1.3.1

34

B kakux enununax B cucteme CU u3zmepsieTcs moTeHuan
ANEKTPUUECKOTO 10517

1) A/M
2) B/™m
3) B

VK-2.3.2




4) A*m’

35

MoxeT 1 yacTulla UMETh 3apsijl, BETUYMHA KOTOporo B 1.5 pa3a
0OJIBIIIE AIIEMEHTAPHOTO 3apsiaa?

1) Moxer

2) Her, He MoxeT

3) Moxer, HO TOJBKO €CJIU 3apsij OTPHUIATEIbHbBIN
4) MOoXKeT, HO TOJIBKO €CJIM 3aps]l MOJ0KUTEIbHBIN

VK-2.3.1

36

Uemy paBeH NOTEHIMAI JIEKTPUIECKOTO MOJIs ?

1) IloreHuumanbHON SHEPIHsl €AUHUYHOTO MOJOKUTEIBHOTO 3apsaaa
WM OTHOUICHUIO ITOTEHIUAIbHOU DHEPIUH K 3apsy

2) Pabore cui1 moJsisi mo nepeMenieHuI0 eITHHUIHOT O
MOJIOKMTEIBHOI0 3aps/Aa U3 JaHHOM TOYKH 0/ B
0eCKOHEYHOCTh

3) Cune, geiicTByroLIEN HA 3aps/l, IOMEIICHHBIN B IJaHHYIO TOUKY
0JIA

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

OIIK-1.3.1

37

Harmumure dopmyny 3akona Oma B nuddepeHimanpHoi popme:

1) R=U/
2) R=Q/2At
3) j=cE
4) R=P/

OIIK-4.3.1

38

OueHuTe ONTUYECKYIO JJIMHY TyTH L U3 OJTHOM TOYKU B IPYTYIO, €CIH
paccTosiHUE MEX]y IBYMsI TOUKaMU MPO3PAaYHON AUAICKTPHUUECKON
cpenbl S =4 m. Ilokazarens npenomieHus cpeasl n = 1.5. Onrudeckas
JUTMHA MyTU L U3 0HOM TOYKH B APYTyIO COCTABUT. ..

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

YK-2.B.1

39

Kaxk Ha3pIBaeTCs BeIMYMHA HANPSIKEHHOCTH OIS, €CIH
HaMarHMYEHHOCTH (peppoMarHeTuka oOpamaercs B HyJlb U
HAaIpsDKEHHOCTS T10JIS1 HalpaBJIeHa MPOTHBOIIOJIOKHO TIOJTIO,
BbI3BaBILIEMYy HaMarHM4MBaHue?

1) T'ucrepesucom

2) KospuutusHoii cuioit
3) Tlonspusanueit

4) MarHuToABMKYILEN CHIION

OIIK-1.3.1

40

Ouenure, 10 KaKOW TPACKTOPHH OYAET IBUTaThCS B MATHUTHOM I10JI€
YacCTHUIIa, JIETSIIAs C TOCTOSHHOW CKOPOCTBIO BAOJIb JINHUI MarHUTHOU

WHTYKITUH.

1) OxpyxHOCTBH
2) Ipsimasn
3) Osanoun

VK-2.V.1




4) Dnnurnc

41

B kakux equHHUIIAX U3MEPSICTCS HANPSHKCHHOCTD YJICKTPHUSCKOTO
moJist?

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

OIIK-4.3.1

42

Y cTaHOBUTE COOTBETCTBUE MEXKAY MAaTEpUAIOM IIPOBOAHUKA U €r0
INEKTPOIPOBOAHOCTBIO:

Matepuan DIIEKTPONPOBOTHOCTH (O,
1/(Om-cm)

A) Metamn 1)>10"-10"°
B) ITonynpoBogHuK 2)1071°-10°

B) JIH3IIEKTPHK 3) 10* - 10°

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

VK-2.3.2

43

OHeHI/ITe, KaK COOTHOCATCA YTJIbl TaACHUA O U OTPAXCHUS (p CBETA.

1) o>> @
2) a>0
3) a=9¢
4) a<o

VK-2.3.1
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[Ipoananu3upyiite, 4eMy paBeH aOCOJIIOTHBIN MMOKa3aTeIh
IPEJTOMJIEHUS CPEIBl C AUDIEKTPUUECKON IPOHUIIAEMOCTBIO € = 16 1
MarHUTHOW MPOHUIIAEMOCThIO L = 17

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

4) 1/16

OIIK-1.V.1

45

I[JI)I OGT;SICHCHI/ISI KaKoOTI'O ABJICHUSA MOXCT 6LITB HCIIOJIB30BaH NPUHIUIL
I'toiirenca-dpenens?

1) KorepentHOCTh

2) JMudpaxuus

3) Tlonspuzauus

4) KoprnyckyisipHO-BOJIHOBOM Jyanu3m

OIIK-1.3.1

46

[Ipoananu3upyiite, 4eMy paBeH MEPUOJ] PEIIETKH, KOT1a
TuQpakinoHHas perierka coaepkut 200 MTpUXoB Ha MIJUTUMETP.

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

VK-2.V.2

47

[Tpoananu3upyiiTe HHTEHCUBHOCTH CBETA MPH HHTEPHEPECHITNU
OANMHAKOBBIX BOJIH C ”THTCHCUBHOCTBIO Tor KOICpCHTHBIX HCTOYHHUKOB
B TOYKE, B KOTOPOH pa3HOCTh ¢a3 paBHa 2*t*N (N =0, 1, 2, ...).

YK-2.V.1




1) 4*1
2) 3*
3) 1

4) 0

Haiinue npaBiiibHOE Ha3BaHUE JIJI1 BEKTOPHOM CHUIIOBOM
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJISI.

48 1) Ilorenmman OIIK-1.3.1
2) HanpsikeHHOCTH
3) Unnykius
4) 3apsn
Onenute, Kak 3aBUCUT JIEKTPUUECKast IPOBOJUMOCTh TPOBOJAHHUKA OT
IIPUII0KEHHOM K HEMY pa3HOCTH MOTEHIUAJIOB.
49 1) Ilpsmo mponmopurOHAIBEHO OIIK-1.V.1
2) IlpomopimoHaIbHO CTEIIEHU OT Pa3HOCTH IMOTEHIINAIOB
3) IIpomopuuoHadbHO KBaaApaTy
4) He 3aBucHUT
Onenute, Kak U3MEHUTCS CHUJIA 3JIEKTPOCTATHIECKOIO
B3aMMOJICHCTBUS IBYX TOUCUHBIX 3apsIIOB, €CJIU OJUH U3 HUX
YMEHBUIUTH B 4 paza, a pacCTOSTHUE MEXAY HUMH YMEHBIIUTD B 2
paza?
50 VYK-2.B.2
1) VYmenbmutes B 8 pa3
2) YwmenbwuTcs B 2 pasza
3) VYmenbumrcs B 16 pa3
4) He usmenurcs
UTo U3 NepeyrcIeHHOTO SIBJISETCSI OCOOCHHOCTBIO CUIIOBBIX JIMHHUM
MarHUTHOTO 10JIsA?
1) CwuiioBble JMHMH MATHUTHOTO 1OJISI BCEr/ia 3aMKHYThIe
2) MarnuTHble CHJIOBbIE IMHUM HAYWHAIOTCS HA MAarHUTHBIX U
o1 3aKaH4YMBAIOTCS HA JIEKTPUUYECKUX 3apsiax YK-2.3.1
3) MarautHbie CUJIOBBIC TUHUU HAUYMHAIOTCS U 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsaax
4) MarHuTHbIE CWIOBbIE JIMHUY HAUMHAIOTCS U 3aKaHYMBAIOTCS HA
IIEKTPUYECKUX 3apsaax
CnenaiiTe BbIBOJ, KaKOH r€OMETPUYECKON (GUTypOil MOKHO ONHUCATh
TPACKTOPHIO ABUKCHUS 3apsSHKEHHON YaCTULIBI, BUTAIOIICHCS 1101
HEKOTOpbIM yriioM (0° < a < 90°) K TMHUAM MarHUTHOW MHTYKIIHH.
52 1) OKpy*XHOCTH OIIK-1.B.1
2) Ilapabona
3) T'umep6omna
4) Cnupauab
Ouenute crenens noaspusanuu P cBera, eciu CBET NPECTABIISAET
co00i1 cMech €CTECTBEHHOT'O CBETA C MJIOCKOIOISIPU30BaHHBIM.
53 VHTEHCUBHOCTD MOJIIPU30BAaHHOTO CBETA B JIy4Y€ paBHA YK-2.B.1

HHTCHCHUBHOCTH €CTECTBEHHOI'O CBETA.




1) 25%
2) 35%
3) 50%
4y 75%

PaccunraiiTe nmokasarenb NIpeJOMIICHHS BEIIECTBA, €CIIU CKOPOCTh
CBETa IMpU Nepexo/e Jiyda U3 BO3/lyXa B HEKOTOPOE BEIIECTBO
ymenbmiach Ha 20%.

54 ) 1.2 YK-2.V.1
2) 1.25
3) 0.2
4) 22
Paccunraiite yron Mexxay ONTHYECKUMU OCSIMU OJIIpU3aTOpa U
aHanuzatopa. [Ipu npoxoxaeHNU CKpEeLeHHBIX MOoIsIprU3aTopa u
aHaJIM3aTOpa UHTEHCUBHOCTh CBETA YMEHBIIMIACH B 4 pasa.
55 1) 60° OIIK-1.V.1
2) 45°
3) 30°
4) 90°
[Ipoananusupyiire, KaK U3MEHUTCS BeIMYMHA MAarHUTHOW MHYKLIUH
Ha OCH JJIMHHOTO COJICHOM/IA, €CJIM TOK B HEM YBEJIMUYUTH B 4 pa3a, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIINTH B 2 pa3a.
56 1) YBequuuTcsi B 2 pa3a OIIK-4.Y.1
2) VYBenuuutcs B 9 pas
3) VYwmenbmutcs B 9 pa3
4) Ywmenpmurcs B 3 paza
Cemectp 3
VYkaxure, Kakoe TeJo ABISETCS AOCOMOTHO YEPHBIM TEIIOM.
1) Ilorsomaer Bce majaoiiee Ha Hero U3Jy4yeHue
57 2) Or YK-2.3.1
pakaeT Bce majarolliee Ha Hero U3JIy4eHue
3) Hznmydaer B peHTI€HOBCKOM JHana3oHe
4) W3my4aeT B BUIUMOM JHAra3oHe
VY Kakoro u3 Tes oTpaxkaTeiabHast CHOCOOHOCTh OJIM3Ka K HYIIO?
5Q 1) ITpo3paunoro VK232
2) 3epkanabHOTO
3) MaroBoro
4) YepHoro
Onenute, BO CKOJIBKO pa3 YBEIMUUIIACh SHEPTeTUYeCcKasi CBETUMOCTh
abcomoTHO YepHoro Tena npu ero Harpesanuu ¢ T = 1000 K go T, =
3000K.
59 1)B 72 pasa OIIK-1.B.1
2) B 81 pa3
3) B 88 pa3
4) B 64 paza
60 BribepuTe, kakas ¢opMyIia HauboJIee TOYHO OMUCHIBACT YK-2.3.2




CIEKTPAIBbHYIO IUIOTHOCTh SHEPTeTHYECKOI CBETUMOCTH a0COIIOTHO
YEepHOTOo Tena’?

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

4) ®opmyna Panes-Jxunca

61

Kaxoe n3nyuenue sBisieTcss paBHOBECHBIM ?

1) Anbsda-, 6era-, raMMa-u3ITy4eHUS

2) TensioBOE M3JIyUeHUE

3) JlazepHoe n3nyyeHue B BUAUMOM U MH(PPAKPACHOM JHana3oHax
4) TopmM03HOE PEHTTEHOBCKOE U3JIYUCHHE

OIIK-1.3.1

62

YKaxuTe 3aKOH, KOTOPBIH OMpeIeseT MOJI0KEHIHE MaKCUMYyMa
M3JIy9aTeIbHON CITOCOOHOCTH aOCOTIOTHO YEPHOTO TIPH 3aJaHHOM
a0COMIOTHOU TeMIeparype.

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

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-4.3.1

63

VYkaxute popMyiy, ONPeaeioNnlyi0 SJHEPTHI0O CBETOBOTO KBAaHTA!

1) E=(m*c)2

2) E=h*c

3) E=h*\

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

YK-2.3.1

64

[Ipoananu3upyiiTe, Kak U3MEHSACTCS CHJIa TOKA HACBHIIIEHUS ITPH
doro3dexre B ciryyae yMEHbIICHHS CBETOBOTO IMOTOKA Ma/IAI0IIETO
CBeTa IMOCTOSIHHOMN JUTMHBI BOJIHBL.

1) YMenbmaercs

2) CHavasia yMEHbIIAETCs, 3aTEM YBEIMUNBAETCS

3) CHauana yBeIMUHUBACTCS, 3aTEM YMEHBIIIACTCS

4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBIIAETCS

OIIK-1.V.1

65

[Ipoananu3upyiite, 4TO NPOU30UAET C KHHETUYECKOM SHEPTUEH
(OTOAIEKTPOHOB, €CIIH, HE MEHSISI YACTOTHI MMAAIONIETO CBETa,
YBEJIMYHUTH €0 UHTEHCUBHOCTH B 2 pa3a?

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

4) YBenuuutcs B 2 paza

VK-2.¥.2

66

OrneHnTe BEeIMYMHY KpacHOU rpaHuIlsl portorddexra (B reprax) mmis
KaToJ1a, U3TOTOBJIEHHOTO U3 BoJb(pama TonmuHoi 2 MMm. Katon
MOKPHIT clloeM okcuzaa 6apusi. PaboTa BeIX0/1a 3JIEKTPOHOB C
NOBEpPXHOCTHU KaToza paBHa 2 3B. IloctosHuas [Tnanka —h = 6.6*10
Jlx*c. 3apsix anekrpora — e = 1.6%10™"° K.

1) 3.2*10"° I'y
2) 4.8%10" I'y

34

YK-2.B.1




3)4.8%10" I'y
4) 4.8%10" 'y

KakuMm 00pa3om 3aBUCHT paboTa BBIXO/a DIIEKTPOHA C TIOBEPXHOCTH
KaToJla U3 KaJIMUs OT YaCTOThI TaJal0IIero cBera’?

67 1) IIpsmo mponmopuHOHAIBLHO YaCTOTE OIlK-1.3.1
2) IlpomoprmoHAIBHO YCKOPSIONIEMY HATPSIKCHUIO
3) IIpomopiroHadTbHO KBaJApPaTy 4aCTOTHI
4) He 3aBHCHT OT 4aCTOThI
[Ipoananuzupyiite, Oyner nmu HabMonaThest poTorPdeKT, ecnu
MJIACTUHKY U3 JJaHTaHa 00JydaTh CBETOM C JUIMHOU BOJHBI 600 HM?
Pabora BbIX0O/a 3NIeKTpOHA U3 JaHTaHa paBHa 3.3 3B.
1) dororddext BO3MOKEH, €CIIi KaTOI HarpeTh 10 TeMreparypsl 347
68 K VK-2.V.1
2) He Oyner
3) ®oto3(h(dHeKT BO3MOKEH, €CITH TOTOTHUTEIHHO MPUIOKHUTH K
TUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTCHIIMATIOB BETUYUHON HE
Mmenee 1 B
4) ®orodddeKT BO3MOXKEH C BEPOSATHOCTHIO p = 0.5
Onenute, OT KaKUX BEJIMYHMH 3aBUCHUT CHJIa CBETOBOTO JIABJICHHUS C
KBAaHTOBOW TOYKH 3pCHHS:
A) Yucna (OoTOHOB B CBETOBOM ITyUKE;
B) Onepruu otona;
B) Koaddumnuenra orparkeHns moBepxXHOCTH.
69 OIlK-4.Y.1
Otser:
1)A,B
2)A,B,B
3)b,B
4) A, b
[Ipoananuzupyiite, B Kakux 007acTAX CHEKTPa EKTPOMAarHUTHBIX
BOJIH BO3MOHO Habmoienne r¢dexra Komnrona.
70 1) Bumumbrii quana3on OIIK-1.Y.1
2) Paguoamnamnazon
3) TepareprioBslii 1uama3zoH
4) PeHTreHOBCKMI THANA30H U TAaMMAa-U3J1yueHue
Cremnaiite BBIBOJI O BETUYMHE MUHUMAIBHOTO OOPaTHOTO HANpsKEHUS,
IpU KOTOPOM IOJIHOCTBIO TpeKpamaercs (OTOTOK. Y CIIOBHUE: SHEPTUS
dboToHOB paBHa 6.5 3B, a porokaroa U3roToBIEH U3 TUTHUS, paboTa
BBIX0J1a KOTOPOTO cocTaBisieT 2.5 3B.
71 VYK-2.B.2
1)4B
2)9B
3)6.5B
4)2.5B
Onenure, BO CKOJIBKO pa3 JIaBJICHUE CBETA, MMaal0IIEro
7 NEPIEHIUKYISIPHO WCAIbHO 3€pPKaTbHON MOBEPXHOCTH, OOJIbIIE OITK-1.B.1

JIABJICHUSI CBETA, MAJAIOIIET0 MEePIEHIUKYISPHO UI€aTbHO YEPHOM
MOBEPXHOCTH.




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

73

Kakum 00pa3oM umiynbsc pOTOHA CBS3aH C JUIMHOW BOJTHBI?

1) HWmiynbc mpsiMo POTOPIIMOHANICH ITTHHE BOJTHBI

2) Hmnynbc npsiMo MpONOpLHOHANIEeH KBaApaTy AJIMHBI BOJTHBI

3) Umnyjbc 00paTHO NMPONOPUMOHAJIEH JJIHHE BOJIHbI

4) HWmnynbsc npsMo NpONOPIUOHATIEH KOPHIO KBaIPATHOMY OT JJTMHBI
BOJIHBI

OIIK-1.3.1

74

B kakoii o6acTu criekTpa 3JIeKTPOMAarHUTHOTO U3ITyYeHHUS UMITYIIbC
(oTOHA MMEeT MUHUMAIbHOE 3HaUeHHE?

1) UudpaxpacHoe nzmydeHue
2) TeparepLoBo€ U3JIy4E€HUE
3) PentrenoBckoe n3mydeHue
4) Pagnonsaydyenue

OIIK-4.3.1

75

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

1) UHTeHCHMBHOCTDH CBETA He 3aBHCHUT OT IVIOTHOCTH MOTOKA
¢oToHOB M MX IHEPTUMN

2) CBeT MOXKET U3Iy4aThCs U paCIPOCTPAHATHCS TOJIBKO OTAEIbHBIMU
MOPLUSMHU — KBAaHTAMH

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

OIlK-4.V.1

76

VYkaxure, B UeM 3aKJIH0YAETCs] CMBICI EPBOTo nocryinara bopa.

1) YTBepxkaeHHe 0 CylIeCTBOBAHUM CTALIMOHAPHBIX COCTOSIHUIA, B
KOTOPBIX 2TOM He M3JIy4aeT U He NOIJIOIIAeT JHePIruu

2) Pa3HOCTb 2HEpruil AByX CTallMOHAPHBIX COCTOSIHUI paBHA YHEPIUU
M3JTy4aeMOr0 MM MOIJIOIIAEMOr0 KBaHTa CBETA

3) B aTome 37eKTpOHBI IBUXKYTCS IO OpOUTaM, OJIM3KUM K KPYTOBBIM

4) ATOM COCTOUT U3 MOJOKHUTEIBHO 3aPSKEHHOTO siipa U
OTPULATENIBHO 3aPSKEHHBIX JIEKTPOHOB

OIIK-1.3.1

77

Bri6epute, kakoe U3 NPUBEACHHBIX HUKE BBICKA3bIBAHUN MPABUIBHO
OTHCHIBAET CIIOCOOHOCTh ATOMOB K M3JIYY€HHUIO U MTOTIIOMICHUIO
SHEPTUu: «ATOMBI MOTYT ...»

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

2) N3my4aTh ¥ moromars g0y TOPIHI0 YSHEPTUH

3) M3nyuyaTh mub0 TUCKpeTHBIH HAOOp 3HAUYEHUH SHEPrHUH, JINO0
T00YIO TTOPIIMIO YHEPTUN

4) N3nydats 1100y10 MOPIUIO SHEPTUH, a TIOTJIOUIATh JIUIIh
HEKOTOPBIN JTUCKPETHBIN HAOOp 3HAUCHUN YHEPTUU

OIIK-4.3.1

78

YKEDKI/ITG, K KaKOMY JUaIlla30HY U3JTYYCHUSA OTHOCATCA IEPEXOAbI U3

VK-2.3.1




cepun baimpmepa B atome Boiopoa.

1) TemsoBoe uznydeHue

2) PeHTreHoBCKOE M3IIy4eHHE
3) T'amma uznydenue

4) Buaumblii cBeT

79

[Ipoananu3upyiite, Kak U3MEHWIACH YHEPTHS aTOMa BOJOPO/Ia MPHU
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86%107 M.

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

OIlK-4.V.1

80

Onenute pa3HOCTh SHEPTUH OCHOBHOTO U BO30YXKIECHHOTO COCTOSTHUS
(B 5B). JlaHO: 21IEKTPOH B aTOME TEpeIen U3 Bo30YKIEHHOTO
COCTOSIHMSI B OCHOBHOE, Y ITPU IaHHOM I1€PEX0/1€ TPOU30IILIIO
u3Iy4eHue GOToHa C JUIMHOM BOJHBI 650 HM.

1) 0,45B
2) 1,95B
3) 1,25B
4) 2,25B

OIIK-4.B.1
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Vkaxure, B U€M 3aKIH04aeTCs runoresa ae bpous:

1) JIro0ble MUKPOYaCTHIBI HAPSAY ¢ KOPNYCKYJISPHBIMHA
00J121210T BOJTHOBBIMH CBOHCTBaAMHU

2) AToM HE MOXKET coJiepKaTh O0sIee ABYX IIIEKTPOHOB, HAXOSIIUXCS
B OJINHAKOBBIX CTAI[MOHAPHBIX COCTOSIHUAX, OIMpeeIsieMbIX Ha00pOM
YETHIPEX KBAaHTOBBIX YHCEII

3) OmHOBpPEMEHHO HEBO3MOXKHO C BBICOKOW TOYHOCTHIO 3a7aTh
KOOPJAUHATHI U UMITYJIbC MUKPOUYACTHULIBI

4) DHeprusi HICTIyCKAeTCs ¥ TIOTJIONIAETCS HE HETPEPHIBHO, a
OT/ICNIbHBIMU KBaHTaMU

OIIK-1.3.1
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Bribepute yTBepkaeHe, Hanboee MpaBuiIbHO COOTBETCTBYIOIIEE
rurnorese ae bpouns:

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

3) V Kkaxaoii 4aCTHUIIbI CYIIIECTBYET aHTHYACTHIIA

4) Snapo aToma COCTOMT U3 KBapKOB

VK-2.3.1
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Paccunraiite niuHy BOJIHBI e Bpoilns aiist 351eKTpoHa, ABUKYIIETOCS
31

co ckopocThio 3.6 kM/c. Macca anektpona m, = 9,1*10™" kr, 3apsin

anexTpoHa qe = —1,6%107"° K.

1) 1.6 Mkm
2) 2.6 ™M

3) 201 um
4) 3.6 MKkM

OIIK-1.V.1
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VkakuTe KOJIHNISCTBO 3HaquHﬁ, KOTOPBIC MOXKCT IIPUHUMATh
MAaroiuTHOC KBAHTOBOC YMCJIO M MMPHU JAHHOM 3HAYCHUU 0p6I/ITaJII>HOFO

OIIK-1.3.1




KBaHTOBOrO yucia [?

12+1
2)3/+1
3)I-1;
4)1
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YKEDKI/ITG, 4qTO ONpCACIACT INTaBHOC KBAHTOBOEC YHCJIO N.

1) DHepreTruyecKue ypoBHH 3JIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITYJIbCa 3JIEKTPOHA B aTOME

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

4) BennunHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B 3aITAHHOM
HaATPaBICHUU

YK-2.3.2
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YKEDKI/ITG, 4qTO ONpCACIA€T MAarHUTHOC KBAHTOBOEC YHUCJIO 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-4.3.1
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B gecTh K0oro HazBaH 3PQEKT pacuIeNICHHs] YpOBHEH SHEPIUU aToMa
BO BHEIITHEM 3JICKTPHUYECKOM T10JIe?

1)DitamTeitHa u 1e Xaaca
2) ITapka

3) OrTuHTCray3eHa

4) AapoHoBa-boma

YK-2.3.1

88

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

1) OpankeBbIMH CITyTHUKaMU

2) AHTHCTOKCOBBIMU CITyTHUKAMH

3) CTOKCOBBIMH CIIyTHUKAMH

4) AHTaroHMCTUYECKUMU CITyTHUKAMU

OIIK-1.3.1

89

[MosicuuTe pusHuecKuii CMBICT BOIHOBON (DYHKIIUU.

1) BonHoBas QpyHKIIMS NpONOPIHOHATbHA SHEPTUU YaCTHUIIBI

2) Ilpowu3sBeneHue BOJHOBOM PYHKIMH HA KOMILJIEKCHO-
conpsikeHHOe BbIpa:keHHe PABHO MJIOTHOCTH BEPOSITHOCTH
00HapY:KeHHUs YaCTHIbI.

3) BousHoBas (yHKIHMS 0OpaTHO MPOMOPIIMOHAIBHA TMHE BOJHBI /1€
bpoiins

4) BonHoBas GpyHKIHUS NpeACTaBIsIeT COOON KHHEMATHYECKUN 3aKOH
JBUKCHHSI MUKPOYACTHUIIBI X=X(t) B HESBHOU (opme.

VK-2.3.2
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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/I.

1) Dnexkrpuyecku 3apsHKCHHBIC YACTHITBI.

2) DneKTpUYecKH HEUTpabHbIC YaCTHUIIBI.

3) Bce yacTuubl ¢ MOyl EJIbIM CIMHOM.

4) DaexTpUuYecKU 3apsKEHHbIE YACTHUIIBI C IIEJIBIM CTIUHOM.

OIIK-1.3.1
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Kak Ha3piBaeTcs TBEpO€E TENO, y KOTOPOIO BaJIEHTHAs 30HA
HOJTHOCTBIO 3aIl0JIHEHA, 30Ha IPOBOAMMOCTH — IOJHOCTBIO CBOOO/IHA,
a IIMPHHA 3aIPEILIECHHON 30HbI BEJIUKA 10 CPABHEHUIO C YHEPTUEH
TEIJIOBOTO IBWKECHUA?

1) IIpoBoaHuk

2) JludJIeKTpUK

3) IlonynpoBoaHHK

4) IlpumecHBbIN NOITYIPOBOAHUK

OIIK-4.3.1
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Kakyro pazmepHocTh umeet nocrosHHas [1nanka B cucreme CHU?

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

OIIK-1.3.1
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KaKa}I BHECCHUCTCMHAas €AMHHAILIA I/ICHO.HBSYCTCH JUIA I/I3MepeHI/I$I 3Hepr1/m
MUKPOYACTHIL?

1) B
2) A
3) xKan
4) opr

OIIK-1.3.1
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O1ieHuTE, KaKOM CMBICIT UMEET COOTHOILIEHUE HEONPEAEIEHHOCTEN
['eit3enOepra yist JHEPTUU YaCTHUIIBI 1 BPEMEHHU MPEOBbIBaHUS €€ B
COCTOSTHUM C TaHHOM dHEpruei’?

1) Oneprus npsAMo NponopHrOHaIbHA BpEMEHU

2) Dueprust 00paTHO NPONOPLUOHATIHHA BPEMEHU

3) DOueprus u BpeMs MOTYT OBITh U3MEPEHbI OTHOBPEMEHHO CO CKOJIb
YTOJTHO BBICOKOW TOYHOCTBIO

4) Yewm 6oJb1Ie HeonpeaeJeHHOCTh JHEPIrud, TeM MeHbIIe
HEOIpeJeJICHHOCTh BPEeMEHH

OIIK-4.B.1
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B xo/e u3mepeHus ¢ 70CTaTOYHO BBICOKOM TOYHOCTHIO ObLiIa
ompeieNieHa X-COCTaBIISAIONIAst UMITYJIbca AIeKTpoHa. OOBSCHUTE, YTO
13 3TOTO CJIEAYEeT, PYKOBOJCTBYSICh COOTHOIIIEHUSIMH
HeonpeneneHHocTel [ elizendepra.

1) Bpems xKu3HHM U SJHEPTHS JIEKTPOHA UMEIOT CYIIIECTBEHHYIO
HEONPEIEIECHHOCTh

2) KoopamHara X 3J1eKTPOHA He MOKeT ObITh OIpe/ieseHa ¢
BbICOKOI TOYHOCTBIO

3) Bce koopauHaThI AIEKTPOHA TOJTHOCTBHIO HEONPECIEHHbIE

YK-2.V.1




4) y- U Z-COCTaBJISIOLINE UMITYJIbCA 3JIEKTPOHA UMEIOT CTPOTO
OIpEICIEHHOE 3HAUYEHUE

Kaxk Ha3zpIBaeTCs COCTOSHUE 3JICKTPOHA B aTOME, COOTBECTCTBYIOIIICC
MHWHUMAJIbHOMY BO3MO>KHOMY 3HAUCHUIO CT'O 3Heprm1?

97 1) Bo30yxmeHHOe COCTOSTHHE VK-2.3.1
2) MeracTabMIbHOE COCTOSTHUE
3) OcHOBHOE COCTOSIHHME
4) BasieHTHOE COCTOSIHHE
B uem 3akmmrouaeTcst TyHHENIBbHBINA A HeKrT?
1) B BomHOBOM XapakTepe IBHKEHUS MUKPOUYACTHIIBI B
NEPUOANYECKOM IIOTEHIIAIIE
2) B KopmycKyJaspHOM MOBEAECHUH 3JIEKTPOMArHUTHOTO H3TY4EHUS
98 IIpU MPOXO0KACHUH €ro Yepe3 Y3KO€ OTBEPCTUEC OIlK-1.3.1
3) B Hax0XI€HUM YacCTHUIIBI CPa3y B HECKOJIIBKMX TOYKAX
IIPOCTPAHCTBA OJTHOBPEMEHHO
4) B npoxo:kIeHHuN MUKPOYACTHIHI Yepe3 MOTeHHAJIbHbII
O0apbep, KOIr/1a SJHePrusi YaCTUIbI MEHbIIIe BBICOTHI 3TOr0
O0apbepa
Kaxkue moaBukHbIC 9aCTUIBI UM KBA3UYACTHIIBI SBIISTFOTCS
HOCUTEJISIMU 3apsiia B OJYIPOBOJHUKAX ?
99 1) OnexrpoHsI OITK-4.3.1
2) IlpoTtoHbl
3) DJIeKTPOHBI H ABIPKH
4) Honbl
Bomnpock! 151 TpoBEPKHU OCTATOYHBIX 3HAHUHN
Ilpouumaiime mekcm, 6vibepume NPABUNLHBIL OMEem U 3anuuiume
apeymenmsl, 000CHOBbIBAIOWUE 8bIOOP OMEEMA.:
Omnpenenure, y KaKoro U3 NepedrCIECHHBIX HIKE TEI MOMEHT HHEPLIUH
OTHOCUTEIIBHO OCH Bpall€HHUs, MPOXOISIICH 4Yepe3 reoMEeTpUUECKU
LEHTp Tela, UMEET HauOONbIIYI0 BEIWYMHY. Macchl U pa3Mepsl Tel
OJIMHAKOBBI.
100 | 1) duck
2) OOpyu
3) llap
4) Cdepa VK2
Otger: 2) O0py4, MOCKOJIbKY BCSl €r0 Macca COCpeI0TOYeHAa Ha
MAaKCHMMAJbHOM PACCTOSIHUM OT OCH BpAallleHHs, PABHOM paguycy
o0pyua.
IIpoyumatime mexcm, evibepume NpPAGUIbHLIE BAPUAHMbBL OMEEMA U
3anuwiume apaymenmol, 060CHO8bIBAIOWUE 8bIOOP OMEema.
VYkaxxuTe, Kakue U3 MEePeUrCICHHBIX (PU3NYECKUX BEJIIUMYHUH SIBISIFOTCS
101 | mapamerpamu COCTOSIHUSI TEPMOIMHAMHYECKONW CUCTEMBI.

1) Temneparypa
2) Mexannueckast pabora




3) O6vem
4) laBnenue
5) V3MeHeHue SHTPONHH

OtBer: 1,3,4, Tak Kak MexXaHHYeCcKass padoTa W H3MEHEHHe
JHTPONNHU ABJAKTCH QYHKIMAME MPOLECCA, HO He COCTOSTHMS.

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

CornocTaBbTe THIIBI BEIICCTB U OCOOCHHOCTH UX 30HHOW CTPYKTYPBHI.

Bemectso 30HHas CTPYKTypa
1) Meramn A) 3ampemieHHas 30Ha Y3Kas, MPH HU3KOHU
TeMIepaType BaJICHTHAas 30Ha IIOJHOCTBIO
3aHATA, 30HA MPOBOJAUMOCTH IOJHOCTHIO

102
cBOOOIHA.
2) [lonynpoBonnuk | b)  3ampemenHass  30Ha  OTCYTCTBYET,
BaJICHTHAas 30Ha W 30Ha MPOBOAMMOCTHU
MIEPEKPHIBAIOTCS.
3) AnsnexTpuk B) 3ampemieHHas 30Ha IIMpOKas, BaJ€HTHAas
30Ha MOJIHOCTBIO 3aHsATa, 30Ha IPOBOAUMOCTH
MOJIHOCTHIO CBOOO/THA.
Otset: 1-b, 2-A, 3-B
Ilpouumatime  mexcm u  ycmanosume  NOCAE008AMENbHOCD.
3anuwume coomeemcmeyOuyo NnoOCcie008amenlbHOCMy OVKE cllesd
Hanpaeo:
Pacnonoxxure ocHOBHBIC THIBI (DYHAAMEHTAIBHBIX B3aHMMOJICHCTBHM B
MopsiTKe YOBIBAaHUS WX OTHOCHUTEIBHONW WMHTEHCUBHOCTH (CHUIBI
B3aUMOJICHCTBU):
103
A) DneKTpoMarHuTHOE
b) I'paBuTanimonnoe
B) Cnab6oe
I') Cunbhoe
OtBer: I'ABB
Ilpouumatime mexcm u 3anuwiume pazeepHymbviii 000CHOBAHHDI
omeem:
OObsicnuTe, Kakue  (DAKTOpbl  OTPAaHUYMBAIOT  BO3MOXKHOCTH
HabOmoieHust BHenHero GoTodddexra.
104
OtBer: BHemnuii d¢orodddexr Hada0OHaeTCH A0 KpPacHOH
rpaHuIbl — MUHUMAJBHOH YacTOTHI NAJaI0IIero U3jay4eHusi, Npu
KOTOPOHi OHO CIIOCOOHO BBLIPBATH JJIEKTPOH € IOBEPXHOCTH
00J1y4aeMoro BeniecTna.
Ilpouumaiime mekcm, 6vibepume NPABUNLHBIL OMEem U 3anuuiume
apeymenmsl, 000CHO8bIBAIOWUE 8bIOOP OMEEMA.:
105 YKaxuTe, 4TO U3 MEePEUYUCICHHOTO HE SIBISIETCS CTPOTHUM YCIOBUEM OITK-1

JJIs1 KOTEPEHTHOCTHU CBETOBBIX BOJIH.

1) OnMHAKOBOCTH aMILIUTY/T




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

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

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

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

106 Hn=1,I1=0,m=0
2)yn=0,1=0,m=0
) n=2,1=0,m=0
Hhn=2,1=1,m=-1
Otser: 1, 3 u 4, N0CKOJbKY INIABHOE KBAHTOBOE YHCJIO0 /2 HE MOXKET
HMeTh HyJIeBOe 3HAYeHHe.
Ilpouumaiime mexcm u ycmaunoeume coomeemcmsue. K kascoou
no3uyuu, OAHHOU 8 1e6oM CMobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
VYcTaHOBUTE COOTBETCTBHE MEXAY XapakTEepoM JBIKEHUS U
JEUCTBYIOLLEH Ha TENO CHIIOM.
107
JIBr>keHue Cuna
1) PaBHOMEpHOE TTPSAMOJIMHEITHOE A) llenTpocTpeMuTenpHas
2) PaBHOyckopeHHOE npsimonuHeiHoe | b) IlocrosiHHas
3) PaBHOMEpHOE BparieHne B) PaBnas nymto
Otset: 1-B, 2-b, 3-A
Ilpoyumatime  mexkcm u  ycmamogume  NOCIE008AMENbHOCHb.
3anuwume coomeemcmeyOWYIO NOCIE008AMeNbHOCMb OVKE Clea
Hanpaeo:
Pacrnionoxwure nepedncieHHbIe HIKE Tela B MOPSAKE BO3PACTAHUS UX
MOMEHTa HHEepUUU. Macchl U XapaKTepHbIE pa3Mepbl Tel CUYUTATh
108 | OZMMHAKOBBIMH.
A) ap
b) ToHko€ KOIBITO
B) Hununnp
OtBer: ABB
Ilpouumatime mexcm u 3anuwiume pazeepHymviii 000CHOBAHHDI
omeem:
OObsicHUTE, KaK M3MEHHUTCS Cujla TOKa 4Yepe3 MPOBOJHUK, €CIU IMpH
HEU3MEHHON Pa3HOCTH TMOTEHIMAIIOB HAa €ro KOHIaX M MOCTOSHHOM
109 | TonmuHe NPOBOJHUKA YBEIHYUTH €0 JUTHHY.

Otser: Ilpn yBeJuYeHMH JIMHBI NMPOBOJHHMKA BO3PACTAET €ro
CONPOTHUBJIEHHE, a2 ¢ POCTOM CONPOTHBJICHHUSI, B COOTBETCTBHM C
3akoHOM OMa, yMeHbIIAETCSl CHJIA TOKA.
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IIpoyumatime mexcm, @vibepume NpasUNbHbIL OMEem U 3anuuiume
apaymeHnmsl, 060CHO8bIBAIOUUE 8bIOOP OMBEMA.:

YkaxuTe, KakuM 00pa3oM HEOOXOAMMO TOJKIIOYaTh amrepmeTp (A)
u BosibTMETDp (V) K HCCNeyeMOMY Y4acTKy LIETIH.

1) A — nocnenoBarenbHO, V — napajuieibHO
2) A — mapamensHo, V — ociIe1oBaTeIbHO
3) A u 'V — nocnenoBaTebHO

4) A u V — nmapamiensHO

OtBeTt: 1); A MOAKJII0YAETCH MOCTEA0BATEIbHO, YTOOBI Yepe3 Hero
NMPOTEKAJ TAKOM Ke TOK, KaK U 4Yepe3 HccIeNyeMblil y4acToK, a V
— NapaJuieJIbHO, YTOObI HANPSIKEHHE HA HeM ObLJI0 OAMHAKOBBIM €
HANpsiZKeHHEeM HA UCCJIeyeMOM YYACTKe LeNu.

IIpouumatime mexcm, 8vibepume NPAsUIbHbIE BAPUAHMBL OMEEMd U
3anuwiume apaymenmol, 060CHO8bI8AIOWUE 8bIOOP OMEema.

VYkaxwure, 4T0 U3 MEPEUUCICHHOTO HIKE HE SBISETCS SKCIIEPUMEHTOM
M0 HaOJIOICHUIO UHTEPPEPEHITUHU CBETA.

1) Onsit FOHra

111 | 2) Oneir ®panka u ['epra
3) Konwiia HeroTona
4) Onert lITepna u I'epiaxa
5) bunpuzma ®@penens
Oteer: 1,3 n 5, Tak kak onbiThl ®panka u I'epna, llTepna u
I'epjiaxa He CBAA3aHBI C ONTHKOM.
Ipouumaiime mexcm u ycmaunoeume coomeemcmsue. K kascoou
no3uyuu, OAHHOU 8 1e6oM Cmobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
YcTaHOBUTE COOTBETCTBHE MEXAY (U3UYECKON BEIMYMHONH U
€IUHULIEH €€ U3MEPEHU.
112 dusnueckas BeIUIUHA EnnHuna nsmepenus
1) DHeprus A) Bt
2) Cuna b) JIx
3) MomHoCTh B)H
4) Umnynbc I') xr-m/c
Ortser: 1-b, 2-B, 3-A, 4-T
Ilpouumatime  mexcm u  ycmaHosume  NOCAE008AMENbHOCD.
3anuwume coomeemcmeyOuyio NnOCie008amenlbHOCMy OVKE cllesd
Hanpaeo:
Pacnionokure mepeyrcieHHbIE BUIbl PATUOAKTUBHOTO H3JIyYEHHUS B
MOpsIIKe YOBIBAHUS VX IPOHUKAOIIEH CTTIOCOOHOCTH.
113
A) o-1yun
b) B-myun
B) y-nyun
OTtBer: BBA
114 | IlpounTaiiTe TEKCT U 3aIMUIIUTE PAa3BEPHYTHIH 00OCHOBAHHBIN OTBET:

OIIK-4




[Tpennoxute cnocod M3MepeHHsl BEIMYHWHBI YCKOPEHHS] CBOOOIHOTO
MaJIeHUs C TOMOILbIO MATEMAaTHYECKOTO MasiTHUKA.

OtBer: [luism ompeaeneHnsi yCKOpPeHHsi CBOOOJAHOrO MNAaJeHUsi ¢
NOMOIILK) MAasiITHUKA Heo0X0AMMO M3MepPUTh €ero Mepuoj
KkoJe0annii 7 u nuinHy noaseca /. YckopeHue cBOOOIHOIO NaJAeHHUs
MO>KHO HaliTH KaK g = 4’ U/ T.

Ipumeuanue. Cuctema OLICHUBAHUS TECTOBBIX 3aJaHUI PA3IIMYHOIO TUIIA:

1) 3aganne KOMOMHMPOBAHHOIO THIA ¢ BBHIOOPOM OJHOI0 BEPHOr0 OTBeTa M3
YyeThIpex NpeA0KeHHBIX M 000CHOBAHHEM BbIOOpAa CUMTAETCS BEPHBIM, €CIM TMPABUIBHO
yKazaHa mudpa u TpUBEICHB KOHKPETHBIE apTyMEHTHI, UCIOJb3yeMbIe NPHU BHIOOpE OTBETA.
[TomHOE coBmazieHWE C BEPHBIM OTBETOM OIleHMBaeTCs | 0OamioM, HEBEPHBIM OTBET WIIM €ro
orcyrctBue — () OayoB.

2) 3apanue KOMOMHMPOBAHHOIO THIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBeTA
U3 NPeNJIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIHU
MPAaBUIBHO yKa3aHbl HU(PHI U TPUBEACHBI KOHKPETHBIE apI'yMEHThI, UCIIOJIb3yeMbIe MTPU BbIOOpE
orBetoB. [lonHOE coBNajzieHWe C BEPHBIM OTBETOM OIICHHMBAaeTCs | Oamiom, eciid JOMyIICHBI
OIMOKY WJIH OTBET OTCYTCTBYeT — 0 GayioB.

3) 3agaHue 3aKpbITOr0 THUIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbI BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOIO CTOJIOIA BEPHO COIOCTABJIEHBI C
MO3UIUSAMU APYroro ctondima). [TomHoe coBmageHne ¢ BEPHBIM OTBETOM OIICHHBAeTCs 1 Gaimom,
HEBEPHBII OTBET WU ero oTcyTcTBHE — () 6amioB

4) 3amaHue 3aKPBITOr0 THUIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpPHBIM, €CIIM TMPaBWIBHO YKa3aHa Bcsl mocienoBaTenbHOCTh Lugp. IlonHoe coBnaaeHue c
BEPHBIM OTBETOM OIIEHUBAeTCs 1 Oamiom, eciii TOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asioB.

5) 3aiaHue OTKPBITOr0 TUIIA C PAa3BEPHYTHIM 0TBETOM CUMTAETCSI BEPHBIM, €CJIH OTBET
COBMAJIa€T C OTAJOHHBIM IO CcOAEpkKaHUIO M mojHoTe. [IpaBUIIBbHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oaynia, eclii AONyIIeHa o Ha OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noJHBIN — 1 Gast, eciau gomymieHo 6onee 1 omuoOKy \ OTBET HEMPABUIBHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaIOMIMXCS 3a04HOU (OPMBI
00yd4eHus1, IpeICTaBICHBI B Ta0mie 19.

Ta6mmma 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYPbl  OLIEHWBAHUSA
UH/IMKATOPOB, XapaKTepU3YIOIIUX JTambl (OpPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIBbHBIX HOpMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSAJOK U IHPOLERYPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus sl OOyJarOIIUXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalOUIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
Marepuana.

OcCHOBHOE Ha3zHAauYEHHWE JICKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
rIyOoOKoe W SICHOE W3TIOKeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIMH B
paMKax JUCHHUIUIMHBI HE B TOM, YTOOBI TOJYYHUTHh BCIO MH(OPMAIUIO MO TeMe, a B OCBOCHUH




dyHIaMEHTAIBHBIX TPOOJIEeM JUCIHHIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHHS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B ydueOHOM mporiecce JeKIusl BBINOJHAET METOIOJOTHYECKYIO,
OpPTraHU3aLMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMHU. JIEKIus pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKpeTHON oOjacTu 3HaHUs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBAET B3aUMOCBSI3b C JPYTUMU AUCIUIUTMHAMMU.

[InaHupyemMble pe3ynbTaThl IPU OCBOSHUHU 00YUYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa:

— TIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE MNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECa, HEOOXOIUMOTO I CAMOCTOSTEIHHOW pabOTHI;

— TIOJy4YyeHHE 3HAaHUH O COBPEMEHHOM YpPOBHE DAa3BUTHS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKalIIne TObl;

— HAYYHUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOXKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IMYHBIX
(bopMyITUPOBKaXx);

— TOJTy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEl  CIIaloB U
UCIIOJIb30BaHMEM pa3laTOYHOTO MaTepualia IPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
O0COOEHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATUK 110 JUCLUUIIIINHE.

CrpyKTypa NpeaocTaBieHus JeKIHOHHOTO MaTepHraa:

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

11.2. Meronnueckue yka3zaHus Uil OOYYaIOLIMXCS MO TNPOXOXKACHUIO IMPAKTHUYECKHX
3aHATHUH.

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHHM3aIui y4eOHOTO
mpoliecca, 3aKJIF0YArOIIascs B BEITOJIHEHUH O0YJarOIIMMHUCS T10J] PYKOBOJICTBOM TPETIOIaBaTeIs
KOMIUIEKCa YYE€OHBIX 3aJaHUH C IETbI0 YCBOCHHUS HAYyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[{enpro MPaKTUYECKOTO 3aHITHS ISl 00YJAIOMIEroCs SBISETCS MPUBUTHE 00YJIAOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKON JIESITEIBHOCTH M0 U3y4aeMOW TUCIUTIIINHE.

[Tnarupyemblie pe3yiabTaThl MPU OCBOCHUU 00YUYAIOIUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKpervieHue, yriayOJeHue, paclHIMpeHHe W JeTalu3alus 3HAHWA TPH PEIICHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJAJCHHE HOBHIMHM METOJAMH W METOAUKAMH HW3Y4YCHHS KOHKPETHOW Yy4eOHOM
JMCITUTIIVHEL,

— BBIPA0OTKA CMOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHMUI;

— obecrnieueHne parMOHAIBHOTO COYETAaHUSI KOJUICKTUBHOW W WHAMBUIAyaTbHOU (HOpM
00yJeHusI.

TpeOoBaHUs K IPOBEACHUIO IPAKTHYECKUX 3aHATHI

3amaHue K BBIMOJIHCHHUIO TPAKTHUYECKON palOOTHI BBIACTCS MpEmojaBaTelieM B Hauaje
3aHATHUS B COOTBETCTBUU C TUTAHOM 3aHATHH. TeMbl MpakTUUeCKUX padoT MpUBEIEHBI B Ta0I. 5
JJAHHOM IPOrPAMMBI.

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMH BOIIPOCAMH, PACCMATPUBAEMBIMU B JIEKIIMOHHOM KYpPCE U B BHUJIE
pazbopa BOpOCOB, KOTOPHIE MOT'YT BO3HUKHYTh Y CTYJIEHTOB IIPH OCBOSHHUU MaTepuaa.




MeToauueckie yKazaHWsl [0 TMPOBEACHUIO TMPAKTUYCCKUX 3aHATUN TIPUBEICHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHJIC:

1. Mexanuka. Konebanuss u BosHbl. Tepmommnamuka. COopuuk 3amau // W.I.
KoBanenko, E.H. Kormukos, H.II. JlaBpoBckas, FO.A. Hosuxosa, B.K. Ilpununko, E.B.
PytrkoB, FO.H. Ilapes. CII6I'YAII, 2018.67 c.

2. DnextpuuectBo. Marnerusm. Omnrtuka. COopHuk 3amad. // B.M. Angpees, M.U.
KoBanenko, E.H. Korimukos, WU.I1. Kpexrynosa, H.II1. JlaBpoBckasi, H.H. JIutBunoBa, FO.A.
HoBukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, FO.H.
[Hapes, b.®. Hudpun. CII6I'YAIIL, 2019. 78 c.

3. KsantoBas ¢usuka. Coopuuk 3amau / V.M Kosamenko, E.H. Kormukos, H.II,
JlaBpoBckasi, H.H. JIutBunosa, I'.JI. IInexorkuna, B.K. [Ipununxo, E.B. Pyrekos, FO.H. Ilapes.
CIIoI'YAIL 2015. 58 c.

Crpykrypa u hopMa oTueTa 0 IPAKTHIECKOU paboTre

OT4YeT 0 MPaKTUYECKON paboTe JOJKEH COJEP)KATh: TUTYIHHBIN JTUCT, OCHOBHYIO YacTh,
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIECOBAaHUM.

Ha mumynonom nucme NOIKHBI OBITH yKa3aHbl: Ha3BaHUE AHUCUMUIUIMHBI, Ha3BaHUE
MPAKTUYECKOW padoThl, GaMwins W WHUIHMAIB TpernoaaBarens, (GamMuius W HHULUATBI
CTYJE€HTa, HOMEp ero yueOHOM! IPYMIIbI U J1aTa 3alIUThl paOOTHI.

OcHosHas uacms JOMKHA COJAEPXKATh 3aJaHue, pe3yJbTaTbl 3KCIEPUMEHTAIbHO-
MPAaKTUYECKON pabOThI, pacueTHO-aHATUTUYECKHUE MaTepUaJbl, IUCTUHT KOJa/CKPUH dKpaHa.

Bu1600b1 10 IpoieIaHHON paboTe JOHKHEI COJePKATh OCHOBHBIC PE3yIbTATHI IO paboTe.

TpeGoBanus k 0hOpPMIICHUIO OTYETA O MPAKTUYECKON paboTe

TuTynbHBIN TUCT OTYETA JIOJDKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEJICHHOMY B CEKTOpE
HopMmatuBHOM nokymenrtauu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHus NpHUBEAEHBI B CEKTOpPE HOPMATUBHOHM nokymeHTauuu ['YAII
https://guap.ru/regdocs/docs/uch

[Tpu opmupoBaHNM CIHMCKAa UCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
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

11.3. Meronnueckue ykazaHMs JUIs OOYYalOIIMXCS IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor.

B xozme BbImonHEHHS J1a0OpaTOPHBIX paboOT OOyyaromMHCsA [OJDKeH YIrIyOuTh u
3aKpenuTh 3HAHMA, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOW
OKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAIMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
Beinosnnenne 1abopaTopHbIX pabOT COCTOMT U3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOM 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydarOmUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yUYCHHs] JUCHMIUIMHBI, OIpeNeIsieMOi y4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIUM peIIeHUEe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

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

— 3aKpeIuvIeHHe, pa3BUTHE U JAeTaln3alusl TEOPETHUECKUX 3HaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOW  paboOThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.



3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ja00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxabli CTYACHT B COOTBETCTBHU C pabodeid MporpaMMoi o
mucrurinie Dusnka JOMKEH BBITIOTHUTH OMpeeNieHHOe 4YHciio j1abopaTopHbiX pabdor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEHee JBYX 3aHSATHI: OJHO Ha BBINOJIHEHHE
U3MEpPEHU, M OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HEe BO BpeMs 3aHSATHH, a JOMa WU B
Ooubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOUHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0OpaTOpHBIX pador mo Qusuke. [IpoxoxaeHue
WHCTPYKTaxa (GUKCUPYETCsI B CIICLIUATHHOM KypHAJIe; TaM HY)KHO 0053aTeITbHO PACIIHCAThCS.

B naGopaTtopuio CTyIEHTHl OJDKEH NPUXOIUTh MOATOTOBJICHHBIMHU K Ha3HAuYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYUTaTh OMHCAHHE PAOOTHI M TEOPETHUYECKHE CBEACHHS U3
COOTBETCTBYIOIIETO pa3aena Kypca. He 3a0piBaiiTe O pEeKOMEHIOBAHHOW JHTEpaType u
00s13aTeNBLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOUS, BBIITyCKaeMbIe Kadeapoii.

BoemonusaTe paboTy CTYIEHTY pa3peluaeTcsi, JUIIb MOCie JOMYCKa, MOJy4YeHHOTO MOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSIUTHCS, YTO CTYACHT TOHUMACT:

- Kakwue sBIICHUS OH OyJeT HaOMI0AaTh U UCCIIEJIOBATD;

- Kakas LieJIb IIepe]] HUM MTOCTaBJIeHa;
- KakMMH MpUOOpaMHU U KaK BeIyTCsl U3MEPEHUS;
- KaK CJIeyeT MPOBOAUTH HKCIIEPUMEHT.

[Tomy4yeHHbIH JoIycK K paboTe 0TMEYaeTcs MpernoaaBaTesieM B )KypHae.

B mpouecce BwImomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OO0S3aTEIBHO 3aMOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHH TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYI€HTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte Gopmara A4. B mpoTokosie T0KHO ObITh OTPAXKEHO: TOYHOE MOJTHOE HAa3BaHHWE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOJUYECKUM IocoOueM; (amuuivs, WHUIIAAIIBI
CTyJIEHTa M HOMEp TpYIIbl; paMWing U WHUIHUAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHe NpubOOpa, paboumii auManasoH, IeHa
JIEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; Pe3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmucu m0KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KaNWJUIIPHOM WIIA TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIAlloM HE JOIMYCKAaeTCs, KapaHIaIlloM MOXKHO
JUILIb YEePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIA» U MEPENHUChIBaHUE UX B
KOHIIE 3aHSATHUS HA4YUCTO HE PEKOMEHIYETCs; 3TO HEHY)KHas TpaTa BPEMEHH U BO3MOYKHOCTb
JOMYCTUTh OMIMOKY NMpHU nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHUHU OTYETA.

[To oxoHUYaHUU U3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENoJaBaTelNlo.
be3 3Toil moanucu MpOTOKOJI CYMUTAETCS HEACUCTBUTENbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAEeT 3a BCE IMPOBEJICHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YTO paboTa JEWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJTy4Y€Hbl UMEHHO TE€M CTYJIEHTOM, KOTOPBIA COCTaBUII MPOTOKOI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B MPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oTdyera MOTYT OBITH 3aJaHbI
Jqr00bIe BOMPOCHI MO TEOPUM HM3Yy4aeMOro SIBJICHHMS U 10 IOJYyYCHHBIM pe3yibTaTaMm. 3a
MPUHSTHIN OTYET MPENoAaBaTelb BICTABISET CTYIEHTY OILIEHKY M TOCJIE 3TOr0 COOOIIaeT HOMEp
Y Ha3BaHUE CIIEYIoMIeH J1abopaTOpHOU PabOTHLI.

Crpykrypa u hopma oTuera 0 1abopaTopHOMt padboTe

OTueT MOHKEH COACPIKATh CIEAYIOIINE Pa3IeITb:

1. Iens paboTshl.

Ona cdopmynupoBaHa B ONHUCAHWM J1a0OPATOPHON palbOThI, OTTyma €€ CIeayeT
MIEPEeTrCaTh.




2. Ornucanue 1a00paTOPHOM YCTaHOBKH.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHuduThCs GyHKIIMOHATIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKU. He HYXHO NpHUBOAWUTH BHELIHETO BHJA MPHOOPOB.
Jlanee He0OX0IMMO OMHUCATh HKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENbHBIE TPUOOPHI B TaOIHIIE
TEXHHUUYECKUX XaPAKTEPUCTUK, IEPEHECEHHON U3 MPOTOKOJIA U3MEPEHUI.

3. PaGouwne popmyibl.

PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, IO KOTOPHIM HEMOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS UcCienyeMblX BeauduH. CieBa B (opMyse JOMKHO CTOSTh TO, YTO
CIIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM M3BECTHO. Bee mpuBencHHBIC
(hOpMYJIBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BreiBox opmyn ¥ mpomMeKyTOYHBIC BBIPAKEHHUSI B TOM pasjielie MPUBOAUTH HE HYKHO.
@opmynbl Ui BBIYUCICHUS TMOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
PE3yNbTaTOB U3MEPEHUI B TOM pa3zelie TOKE HE MPUBOIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUMN.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIC M BBIYMCIICHHBIC
pe3ynbratel. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUAE HArNAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIATH JIMIITHHUE ACCATUYIHBIC paspsabl (moapodHee 06 3ToM
noiaeT peubr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWid, BCE OHM JOJIKHBI OBITh
MPUBE/ICHBI B 3TOM pasJiee.

5. Ilpumepsl BBIUUCICHUH.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUN TT0
KaKI0M paboueit hopmyne. He HyXHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JOCTAaTOYHO
OJIHOTO TIpUMepa MO KaXIoi dopMmyiie. DTOT paszen HyXKeH JJIsS TOTO, YTOObI MPernoaaBaTerto
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pa3mene ordyera AOMKHBI OBITH MPEICTaBICHBI (QOPMYJbI, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4ailHble MOTPEIIHOCTH U
MPEJICTaBJICHBI PUMEPHI BEIYUCIICHUN TT0 KaXKI0W U3 HUX.

DTOT pas3fen OT4eTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJIbIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopus morpemHocTed 0oObIYHO OBIBaeT HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKoOM. B HacTosimeM mnocoOuu
aBTOPBI TIOCTAPAIIUCH OCTABUTH JIUIIH CAMOE BAXKHOE IO ATOW TeMe M H3JIOKHTHh MaTepuai Io
BO3MO>XHOCTH MPOCTO.

7. TI'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oombiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mOOOM cCily4ae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
IIPOHYMEpPOBaHbl, 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 KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsX JOKHBI OBITH
HAHECEHBI TOJBKO Y31l KOOPAWHATHOW CceTKU. M3MepeHHbIC Ha OMBITE 3HAYEHUS TOIUCHIBATH
Ha ocax He cieayer. Ha rpapuk o0si3aTelbHO HAHOCATCS BCE AKCIEPUMEHTAIbHbIE TOYKU, U
MPOBOAUTCS COenuHsIomas ux JuHUusA. OKOIO OAHOW WM HECKOIBKHX TOYEK OTKJIAJBIBAIOTCS
CHCTEMAaTUUYECKHE TOTPEIIHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHee 00 ATOM MOoMaeT
peub HUXKeE).

8. OxoHYaTeNbHbIE PE3YNIbTAThI, UX 00CYXK/IEHUE, BBIBOBI.

B sToM pa3gene oryeTa HY)XKHO TOJBECTH HTOT MPOJENaHHON paboTel. Cremyer
HaNucaTh, KaKUe MOTY4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu m3MepeHust mpoOBOAUIUCH Pa3HBIMH METOJaMH, TO 00s3aTebHO HYXXHO CPAaBHHUTH
9TH pe3yJbTaThl M HX MOTPEIIHOCTH, CAENaTh 3aKII0YEeHHEe, KaKol MeTo] Jydlle, TOYHee,
ynooHee.



Ecimu u3BectHO TaGJ'II/I‘-IHOC 3HAYCHUC H3MepeHHOI>'I BCJIMYMHBI, TO HYKHO OGSB&TGJIBHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITe 3HAYEHHEM U JaTh apryMEHTHPOBAaHHOE 3aKII0ueHHe 00
HUX COBIIAJACHHWU UJIN HECOBIIAACHUU.

Ecnu B pabote 3HaueHUs] OHON U TOM € BEIMYUHBI MOJYYEHBbI SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0UYeHue 00 UX COBMA/ICHUU WJIK HECOBIACHUH.

B cIy4dac, Koraa MCEXKIAY CpaBHUBACMBIMH BCJIIMYWHAMU HMCIOTCA HCIOOIIYCTUMBIC
pacXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MOJHBIX NPpUYHUHAX 3TOTIO HCCOBIIAACHUA.

Ecam B paGoTe cTaBWIIOCH 1EBIO0 TPOBEPHUTHh KAKOK-TO (DH3UUYECKUNA 3aKOH WIIM U3YIUTh
SIBJICHWE, TO B JAHHOM pa3jelie HeOOXOAMMO JaTh OOOCHOBAaHHBIM OTBET Ha IOCTABIICHHBIH
BOIIPOC.

BbIBO TOMKEH COOTBETCTBOBATH 1€ PAOOTEHI.

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOpPaTOPHOU paboTe

TuTynbHBIN TUCT OTUYETA JIOJDKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEJICHHOMY B CEKTOpE
HopMmatuBHOM nokymenrtaruu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHusi MpUBEACHBI B CEKTOpPE HOpPMATHBHON AokymeHTammu [YAII
https://guap.ru/regdocs/docs/uch

[Tpu dopmHupoBaHMU CIIHMCKAa MCTOYHUKOB CTYIACHTaM HEOOXOIUMO 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

Mertoanyeckie yKa3aHWs TI0 BBINOJIHEHUIO JAa0OpaTOPHBIX pabOT TPUBEICHBI B
CIEAYIOMNX NocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIC:

1. Mexanuka. KonebGanus u BomHbl. MonekymsipHas ¢usuka. JlabopatopHbiid
npaktukym // 1.W. Kosanenko, H.I1. JlaBposckasi, H.H. JlurBunona, I'.JI. Ilnexorkuna, /I.E.
[Morapes, B.K. I[Ipununko, FO.H. Hapes, b.®. Hludppun. CII6I'YAIL 2014. 132 c.

2. DnekTpuyecTBO W MarHeTusM. JlaboparopHsiii nmpaktukym // A.B. Kombuibios,
E.H. Kornukos, H.II. JlaBpoBckas, FO.A. Hosuxoma, B.K. Ilpununko, I'.B. Tepemenko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBast onrtuka. Jlabopatopubsiii mpaktukym //E.H. Kotmukos, W.IL
Kpekrynosa, H.I1.JIaBpoBckas, }O.A. Hosukosa, A.H. Tporun. CII6I'YAII, 2013. 68 c.
4, Bomnnosast onrtuka. YueOHo-meromuueckoe mocooue // E.H. Kormukos, 1H0.A.

Hosukosa, I'.B. Tepemenko. CIT6I'YAII, 2019. 118 c.

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

11.4. MeTonuueckne yka3zaHus JJIsi OOYJaroNIUXCs MO MPOXOKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBIOSHEHHUSI CaMOCTOSITEIPHOW pabOThI, 00yJalONTUiCs BBITIOJHIET PaboTy 10
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE INpENoAaBaTelis, HO 06e3 ero HemocpeCTBEHHOTO
y4acTusl.

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

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOywaromierocs Gpopmupyercs
1enecoo0pa3Hoe IIaHUpOBaHUE pabodyero BpeMEHHU, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUMN



YPOBCHL YCIIECBACMOCTU B IICPUOJ O6y‘-I€HI/I$I, MOoMOracT IMOJYYUTL HABBIKU ITOBBIIICHUA
poeCCHOHAIBHOTO YPOBHSI.

MeToauvyeckuMi ~ MaTepuajaMH,  HAMNPaBISIONIMMH  CaMOCTOSITENIbBHYIO — paboTy
00yJaroNUX CSSBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHal 1o TUCIHUILINHE;

— METOJUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Uit 00ydJarommxcst
1o 3a049HOU (popme oOydeHwMS).

11.5. Meronuueckne yKa3zaHWsl Ui OOYYaIOIMIUXCA 110 TPOXOXKJICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00yJaromuxcs, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IICNIbI0 OIICHUBAHHS XOJa OCBOCHUS
JUCIUIUTAHBL.

Texymuit KOHTPOJb OCYIIECTBISIETCS MO KalleHAapHOMY ydeOHomy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPUSATUN U CPOKU MOJBEIEHUS UTOTOB OTOOpakatoTcsi B pabounx y4eOHBIX
wianax Ha cemectp. OOydaromuiicss OJDKEH BBIMIOJHUTh BCE KOHTPOJBHBIC MEPONPUSTHUSA,
IPEeyCMOTPEHHbIE Ha JaHHBIA CEMEeCTp, MOCJe 4Yero MperojaBareib MPOCTaBIseT OaIbHbIC
OIICHKU, HAOpaHHBIE CTYICHTAMU TI0 Pe3yJabTaTaM TEKYIIEro KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarOIIUXCs SBIISTFOTCS: YCTHBIN
OMpPOC HAa JEKIMOHHBIX WM TPAKTUYECKUX 3aHATHSAX; 3alluTa J1a0opaTOpPHBIX pPadoT.
CpezactBamMu TEKYIIETO KOHTPOJIS 3HaHUM, 00OydaroUxcst MOTyT ObITh: Oecelbl mpernoaaBaTens
U 00yd4aromierocsi; KOHTPOJIbHBIE BOMPOCH! U 3amaHus. KOHTPOJIbHOE MEPONPUSITHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJ OLIEHKY B Oajulax He HIDKe MUHUMAaIbHOU
OIICHKH, YCTAHOBJICHHOM IMPENoiaBaTesieM 10 JaHHOMY MEPOIIPHUATHIO.

JlukBumanus 3aJ0JDKEHHOCTH, 0Opa3oBaBIIeiicsl B cllyyae MPOIyCKa OO0YyYaromuMCs
3aHATHIA 0€3 YBaXUTEIBHONW NPHYMHBI, OTKa3a, OOYyYaromerocs OT OTBETOB Ha 3aHATHUSX,
HEYJIOBJIETBOPUTEIILHOTO OTBETa, OOYyYaIOUIerocsi Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO
BBITIOJTHEHHSI KOHTPOJBHBIX, TA0OPATOPHBIX U MPAKTUUECKUX PAOOT MOXKET OCYIIECTBIATHCS Ha
WHAUBUAYAJIbHBIX KOHCYJIbTAIUIX.

Pe3ynbTarhl TEKyIIero KOHTPOJS YCIEBAEMOCTH OOYYAIOIIUXCS CIYXKAT OCHOBOW MJis
IPOMEKYTOUHOM aTTecTanuu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JO0NycKa K K
Qg depeHaIbHOMY 3a4eTy WM 9K3aMEeHY M0 Y4eOHOH TUCIHITIHHE.

B teuenue cemectpa s nmomycka K JauddepeHIHaTbHOMY 3aueTy WIH 3K3aMeHY
CTYJEHTY HEOOXOIUMO c1aTh He MeHee 75% 1abopaToOpHBIX U MPAKTUYECKUX Pa0OT, BHIMOTHUTD
TECTUpPOBaHUE B cHcTeMe aucTaHimoHHOro oOydeHust ['VAII https:/Ims.guap.ru He HMXe
OLICHKH «YyJIOBJIETBOPUTEIbHO». B cllydae HEBBINOJHEHMS BBIIIEU3I0KEHHOTO CTYACHT, MpU
YCIIEITHOM MPOXO0KJICHUU MPOMEXKYTOUYHOM aTTECTAllMM, HE MOXKET MOJYYUTh aTTECTAllMOHHYIO
OLICHKY BBIIIE «YJOBJIETBOPUTEIHHO.

11.6. MeTonuueckne ykazaHUs ISl OOYYaIOIIUXCS MO MPOXOXKACHUIO MPOMEKYTOUYHOMN
aTTECTaIUU.

[IpomexyrouHas  arTecTanus  OOydYalOIIMXCS ~ MpeAycCMaTpUBaeT  OLICHUBAaHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB O00y4YeHHs Mo auciuiuimHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOYydYalolIMMCs B Ipolecce
M3YYEHHUs BCEW MUCHUIUIMHBI WIN €€ YacTH, HAaBBIKOB CAMOCTOATEIbHOM paboThl, CIOCOOHOCTH
NPUMEHATh MX JJIs pEUIeHUs] MPAKTHUYECKUX 3a]ad. OJK3aMeH, KaK IpaBuiIO, MPOBOAUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKOW «OTIUYHOY,
«XOPOLIOY, «YJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEILHO.

B Teuenue cemectpa cryaeHty HeoOxoaumMo caath He MeHee 50% nabopaTopHbIX padoT,
He MeHee 50% mpakTudeckux padoT, BHIIOIHUTH TECTUPOBaHUS B cpeae LMS He HIKe OLleHKH
"ynoBIETBOPUTENBHO". B ciiydae HEBBITOTHEHUH BBIIICU3IOKEHHOTO, CTYACHT, IPU YCIEITHOM



NPOXOXKJICHUM TPOMEXYTOUHOH aTrrectaliud B (GopMe 5K3aMEeHa, HE MOXKET MOJy4YHUTh
aTTECTAIMOHHYIO OLIEHKY BHIIIE "XOpomio".

DK3aM€H MOXET MPOXOAUTh B BUJAE YCTHOI'O OIpoca WM TecTHpoBaHMs. OCHOBaHUEM
JUISL IOTMYCKa K MPOMEKYTOYHON aTTEeCTaI[MH SBJIETCS YCIEIIHOE MPOXO0KICHHE 00ydaromuMcs
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kputepuu oniennBanust chopMHUpoBaHHOCTH KOMIIETEHLIUN 00y4Jaroerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLIUH «BBICOKUI». KommereHuun
chopMUpOBaHbl. 3HaHUS aprYMEHTHUPOBAaHHBIE, BCECTOPOHHUE. Y MEHHSI YCIIEUTHO MPUMEHSIOTCS
K pEIICHHUIO KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHI YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS 4IalITUBHOCTh MPAKTUYECKOT0 HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIN». KomnereHuun
chopMupoBaHbl. 3HaHUS OOIIMPHBIE, CUCTEMHBIE. YMEHHSI HOCSAT PENpOAYKTHUBHBIN XapakTep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3alaHui. JleMOHCTpUpYETCs JOCTATOYHBIM YPOBEHBb
CaMOCTOSTENIbHOCTH YCTOMYMBOIO MPAKTHYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOIOBBIN».
Komnerennmu  chopmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHI 3HAaHHMH. YMEHUS
(parMeHTapHBl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYeTCs HU3KHHA ypOBEHb
CaMOCTOSATENIbHOCTU MTPAKTUYECKOIO HABBIKA.

Ounenka «HEYI0BJIETBOPUTEIbHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenoctatouHbliy. KoMmnerenuuu He copMUpOBaHbl. 3HAHUS OTCYTCTBYIOT, YMEHUSI U HaBBIKU
He c(hOpMUPOBaAHBHI.

OCHOBHBIMM OpUEHTHpPaMH NpPH MOArOTOBKE K MPOMEKYTOYHOM aTTEeCTallUh 10
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMHA M IIEpEeYeHb PEKOMEHIAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO paloTy,
YyTOOBI IEepe] MEpBHIM THEM Hadalda cecCHd OBbUIM CIOaHbl M 3allUIIEHBl Bce Ja0opaTOpHbIE
pabotel. OCHOBHOE B NOJATOTOBKE K CECCHM — 3TO NMOBTOPEHHME BCEro Marepuaia Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BEM
paboThl pacpenesnsTh paBHOMEPHO MO AHSIM, OTBEJEHHBIM JJISi MOATOTOBKH, KOHTPOJIUPOBATDH
Ka)X/IbIii JICHb BBIMOJHEHHS pabOoThI.

Cucrema OLICHOK IIPU NPOBEIECHUH TEKYIIETO KOHTPOJS U MPOMEXKYTOYHOM aTTeCTAlMU
OCYILIECTBJISIETCS. B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxkeHue o TEKyIIEM KOHTPOJE YCHEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYyYAlOIIMXCS 10 O0pa30oBaTeIbHBIM IMPOTPaMMaM BBICIIETO
obpazoBanus B ['Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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