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AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mporpammy OakajaBpuaTa IO HAaNpaBIeHUIO TOATrOTOBKM / croeruanbHocTH 09.03.02
«VH(popMalIMOHHBIE CUCTEMBI M TEXHOJIOTUH » HAallpaBlIeHHOCTH «MH(pOpMallMOHHBIE CUCTEMBI U
TEXHOJIOTHH B Om3Hecey. JluciurumHaa peanusyercs kadeapoit «Ne3y.

JlucuunuinHa HaneneHa Ha (POpMUPOBaHKE Y BBIITYCKHUKA CIEAYIOIINX KOMIETEHIHI:

OIIK-1 «CrocobeH NpUMEHATh €CTECTBEHHOHAYYHbIE M OOIIEMH)KEHEpHBIC 3HAHUS,
METO/Ibl MaTEMaTHUECKOT0 aHaIN3a U MOAEIMPOBAHNUS, TEOPETUUYECKOTO U KCIIEPUMEHTAIBHOTO
UCCIIEIOBaHNA B TPO(ECCHOHANBHOM AEATEITbHOCTI

ConepkaHne IUCLMIUIMHBI OXBATBIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
o0mieit puzuky.

[IpenonaBanue OUCHMIUIMHBI TNPEAYCMAaTpUBAET CleAyroumMe (GopMbl OpraHu3aluu
y4eOHOTO Ipoliecca: JIEKIUH, JTa0opaTopHbIe pabOThl, CaMOCTOATENbHAs paboTa.

ITporpaMMoil TUCHMIIIIMHBI MPELyCMOTPEHBI CIEAYIOIINE BHUAbI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs! aTTecTalus B popme 1udpepeHInpoBaHHOTO 3aUeTa.

OO6m1ast Tpy10€MKOCTh OCBOSHUS TUCIIUTUIMHBI COCTABIIACT 7 3a4ETHBIX €IUHUIL, 252 Jaca.

S3bIK O0yUYECHHS 110 TUCITUTUINHE «PYCCKHI.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- IOJTyYeHHE CTYJCHTaMU HEOOXOJMMbIX 3HAaHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;

- TPEACTaBICHUE BO3MOXHOCTH CTYACHTAM pa3BUTh U MPOJAEMOHCTPUPOBATh HABBIKK B
U3MEPEHUSX, BEIYUCICHUAX  00paboTKe pe3yIbTaTOB U3MEPEHU;

- CcO3JaHue TMOJJepKHUBAlOIIe 00pa30BaTENbHON Cpeapl MpernojaBaHUs s OCBOCHUS
TEXHUYECKUX AUCIUIUIMH.

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.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpymnmna) Kon n HaumeHoBanue Kox 1 HaumeHOBaHuE UHIMKATOPA
KOMIIETEHIIUH KOMIIETEHIIUH JOCTH>KEHUS] KOMIETEHIIUH
OIIK-1 Crocoben OIIK-1.3.1 3HaTh OCHOBEI MATEMATHKH,
IPUMEHSTh (U3UKH, BEIUUCIUTEIIBHOW TEXHUKH U

€CTECTBEHHOHAYYHBIE | IPOrPaMMHUPOBAHU
u oomennxeHepasie | OIIK-1.Y.1 ymeTs pemats cTaHgapTHBIC

3HaHHuA, MCTO/bI HpO(i)eCCI/IOHaJIBHbIG 3a1a4iu C

MaTeMaTHU4eCKOTo IPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
Ob6memnpodeccnoHanbHBIE .

aHaJii3a u O6H.[€I/IH)KeHepHBIX 3HaHUH, MCTOJ0B
KOMIIETEHIINH

MOJIeTTUPOBAHUS, MaTeMaTUYECKOT0 aHaIu3a u

TEOPETUYECKOI0 U MOJICTTUPOBAHUS

skcniepumenTanbHoro | OIIK-1.B.1 uMeTh HaBBIKM TEOPETHUECKOTO

HUCCIICO0BAHUA B " 3KCTICPUMCHTAJIBHOTO UCCIICAOBAHUA

npodeccHoHaIbHONW | 00BEKTOB MPOheCCHOHATHHOM

ACATCIIbHOCTHU ACATCIIbHOCTU

2. Mecro pucuuniunsl B cTpykType Ol

JuctumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YyJarONTUMUCS
MIPU U3YYCHHUH CIIEYIOUIUX TUCIUIIINH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEHHAS aJreOpay;

— «MaremaTuka. MaTemMaTHYeCKHI aHaIIN3;

3HaHUd, TOMy4YEHHBbIE NPU HU3YUYEHUU MaTepuana JaHHOW AUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIbHOE 3HAY€HHE, TaK M UCTIOJB3YIOTCS PU U3yUYE€HUU IPYTUX TUCLMIUIAH:

— «DNEeKTPOHUKA U CXEMOTEXHHUKA.

3. O0BeM u TPyIOEMKOCTh TACIIUILTAHBI
Jlanuele 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI MO AUCLUILINHE (M pacnpeAeeHne 3TOH TPYJOEMKOCTH [0 ceMecTpaM) IIPeACTaBICHbI B
tabnuie 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKoCTh 1o ceMecTpam

Bun yaeGHoit paboThI Bcero Nel No2
i 2 3 4
Obwan mpyooemKocmp OUCUUNTIUHDL, 7/ 252 4/ 144 3/ 108

3E/ (gac)

U3 nux uacoe nptmmuttecxoﬁ n0020MO6KU

Ayoumopnuie 3auamus, BCETo 4yac. 102 51 51




B TOM YHCJIE:
nexumu (JI), (dac) 68 34 34
npakTuueckue/cemunapckue 3ansatus  (I13),

(gac)

nabopaTtopHbie padoTsl (JIP), (dac) 34 17 17
KypcoBoii mpoekT (padora) (KII, KP), (dac)

9K3aMeEH, (Jac) 54 54

Camocmoamenvnasa paboma, BCero (4ac) 96 39 57

Buo npomesxxcymounoit ammecmayuu: 3a4er, JK3.,

mudd. 3auger, sk3ameH (3auer, Hudd. 3au, | dudd. JK3. Hudd. 3aq.

OK3.**) 3au.

*x

IIpuMeuaHue: kaHIUIATCKUi SK3aMEH

4. ConepxaHue JUCHUTUTUHBI

4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIAHBI [0 pa3ziesiaM U BUJaM 3aHATHIA.
PaBIIeJIBI, TEMbI IUCHUIIJINHBI U UX pr,Z[OGMKOCTB HpI/IBe,IIeHBI B TaGJII/II_[e 3

Ta6mmia 3 — Pa3nensl, TEMbI TUCIMIUIAHBI, UX TPYIOEMKOCTh

Paznenbl, TeMbI TUCIMTILTMHBL H(ejip)m (1(_313) (falz) (gg) ((511:18

Cemectp 1
Pasnen 1. Mexanuka. 11 7 13
Pasgen 2. Konebauus 1 BOJIHEL 11 7 13
Paznen 3. DnexkTpuyecTBo. 12 3 13
Uroro B cemectpe] 34 17 39

Cemectp 2
Paznen 4. DnexTpoanHaMuka 12 7 19
Pa3nen 5. BoimHoBas 1 KBaHTOBAsI OIITHKA 11 7 19
Paznen 6. KBanroBas ¢usuka 11 3 19
Hroro B cemectpe: 34 17 57
Hroro 68 0 34 0 96

IIpaxTrueckas

MNOATOTOBKA  3aK/IIOYaCcTCA B  HCIOCPCACTBCHHOM  BBIIIOJIHCHHUU

OoOy4JaloIMMUCSA  OMNpEAENCHHBIX  TPYIOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oynyien
npodecCHOHATBLHOMN NEATETHHOCTBIO.

4.2. CopepxaHue pas3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xaHre pa3aesioB U TEM JICKIIMOHHBIX 3aHATUH MPUBEIEHO B Ta0nwHIIe 4.

Tabmuua 4 — ConepxaHue pa3fesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

HasBanue u cogepxkanue pas/iejoB U TEM JICKIIMOHHBIX 3aHATUN

Pazmen 1.

Mexanuka.

Kunematuka nBuxkeHuss MarepuanbHo Touku. Ilyte u
nepemeinienne. CkopocTb W yckopeHue. HopmanbHoe u
KacarenpbHoe yckopenus. lloctymarenbHoe UM BpaliatreibHOE
nBrkeHne. OCHOBHAs 3aj1adya KWHEMATUKNA MAaTepUaIbHON TOYKH.
CBsi3b JMHEWHBIX M YIVIOBBIX BEIUYMH MpPH BpallaTeIbHOM
JBUKEHUU.

Nuepuuanbupie  cucteMbl  oTcyera. (OCHOBHBIE — 3aKOHBI
KJIACCHYECKOU NUHAMHKHU - 3aKOoHBI Hbrorona. OcHoOBHAs 3agayda




JUHAMHUKU MaTepuaibHOM TOUYKH. HewmHepruanbHble CHCTEMBI
orcueta. Cuibl HHEpUUH. 3aKOH COXpaHEHUs uMItyabca. L{eHTp
Macc U ero apmwkeHue. Cucrema LeHTpa macc.

Mexanuueckass pabota W MomHOCTh. KuHeTnueckas sHeprus.
3aMKHYTbhIE€ U HE3aMKHYTbhIEe cucTeMbl. [loTeHnnaneHas sHeprus
cuctembl. CBsI3p MEXIy NOTEHLUAJIbHOW SHEPrueil M IOJeEM
KOHCEPBAaTUBHBIX CHJ. 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPIHH.

MOMEHT cuiabl U MOMEHT HMIIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpAaHEHUs] MOMEHTa HUMIyJbca. MOMEHT HuMIyjbca
TBEPAOr0 Te€Ja OTHOCUTEIbHO HEMOABMKHOU OCH. MOMEHT
uHepuud. OCHOBHOE YpaBHEHME [MHAMUKU BpaIIaTE€IbHOTO
JBWXKEHHS  TBEPIOIO Tena. Kunernueckas SHEpIUst
Bpaumjaromerocs TtBepaoro tena. [locrymartsl  cnienuanbHOU
TEOPUH OTHOCHUTEJIBHOCTU. JIOPEHIIOBO COKpAaIleHUE JJIUHBI
cTepxkHs. OCHOBBI PENSITUBUCTCKON MexaHMku. VHTepBai, ero
WHBAapUAHTHOCTh.  PensTuBuCTCKMUA  umnyinbc.  OCHOBHOE
ypaBHEHUE PEISATUBUCTCKON AuHamuku. KuHetnyeckas >Heprus
pensituBucTCKOW 4YacTuipl. CBs3p Macchl W 3Hepruu. CBs3b
MEXAY SHEPTUEeH U UMIYJIbCOM YACTHIIBL.

Paznen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AQHTapMOHUYECKUI OCLUJLISATOP
(MaTeMaTHYeCKUN MasTHUK, (PU3NYECKUN MasTHUK, KOJCOaHMS
non jaedictBueM ympyroit cuibl). CroxkeHue KoyieOaHUi.
Hudbdepennmanbaoe  ypaBHeHue  konebanuil. CBOOOIHBIE,
3aryxatomue kojnebanus. BeiHyX1eHHbIe KoneOanus. PesonaHc.
KunemaTnka BOJHOBBIX NPOILECCOB (IUIOCKHE W ChepuvecKre
BONHBI). BonHoBoe ypaBHenuwe. IlpuHmmMn cynepno3uuuu.
Oneprusi BosHbL. [loTOK »Hepruu. HMHTEHCMBHOCTH BOJIHBI.
Crosiuass BonHa. 3BYyK. OCHOBHBIE XapaKTEPUCTHKU 3BYKOBOM
BOJIHBI.

Paznen 3.

DJIEKTPUYECTBO.

OnekTpuyeckui 3apsa. CBOHCTBa 3JIEKTPUYECKOTO 3apsija.
B3aumoneiicTBue 3IIEKTPpUYECKUX 3apsAJ0oB B BaKyyMe. 3aKOH
Kymnomna. DJIEKTPOCTATUYECKOE noJie. HanpsbkeHHocTh
NIeKTpocTatudeckoro  mois.  [lpuHmmm — cynmepno3uuuu.
DNeKTpUYecKuii aumnosib. PaboTa CHII  3IEeKTPOCTATHYECKOTO
noist. Teopema O UUPKYJSIIUM BEKTOpa HANPsHKEHHOCTH.
[ToTeHIManbHOCTH 3JIEKTpOCTaTHUECKOTO noJist. HanpskeHHOCTh
Y NOTEHLHUAJT 3JIEKTPOCTATHUECKOIO IMOJIs, CBS3b MEXIYy HUMHU.
Teopema ["aycca miid 37€KTpOCTaTHUECKOTO MOJISl B BAKYYME.

OnekTpocTaTMKa B BEWIECTBE.  TuUNbl  AUBJIEKTPUKOB.
[Monspuzanus nuaniekTpukoB. CBOOOIHBIE U CBA3aHHBIE 3apsiibl.
Jusnexrpudeckas BOCIPUUMYUBOCTb. Jusnexrpudeckas

MPOHMUIIAEMOCTh.  DJEKTPUYECKOE  CMEIIeHHE  (MHIYKIIHS).
Teopema ['aycca i 31€KTpUYECKOro 1oJis B quaiekrpuke. Ioie
BHYTpH IPOBOJIHUKA.

DIEKTPOEMKOCTb. Kongencaropsr. OHeprus CUCTEMBI
JNEKTPUUYECKUX 3apsAIO0B. DHEprusi 3apsuKeHHOTO IMPOBOJHHKA.
OO0beMHas IIIOTHOCTh YHEPTUU JIEKTPUUYECKOTO TOJIA.
DJIEKTPUYECKUN TOK. DJIEKTPOJBIKYIIAsl cuia. 3akoHbl Oma u
Jlxoyns-Jlenna B MHTErpasibHOM U quddepeHnmanbHoi hopmax.




Pazpnen 4. DJIeKTPOAMHAMHUKA.

3akoH buo-CaBapa-Jlaruaca. Ilosne comneHompa M Topowuna.
®opmyna Jlopenna. Cunma Awmmnepa. MarHutHoe moJjie B
BeniecTBe. HamarumueHHocT. MaruutHas BOCIIPUMMYHBOCTD.
MarnuTtHas npoHuaeMocTs. HanpskeHHOCTh MAarHUTHOTO TOJIS.
JlnamMarHeTuku, nmapamMarHeTHKH, ¢eppoMarHeTHkH. Teopema o
LIUPKYJISIUN BEKTOPa HANIPSHKCHHOCTH MAarHUTHOT'O TOJIS.

3axkon ®apazes. [lpaBuno Jlenma. Camounnykuus. B3aumuas
uHAyKIUs. OObeMHasi IUIOTHOCTh 3HEPTUU MAarHUTHOTO IIOJIS.
Cucrema ypaBHeHH1 MakcBesuta. MaTtepuanbHble YpaBHEHHUS.

Paszpnen 5. BoJsiHOBasi 1 KBaHTOBAsl ONITHKA.

[Inmockue MOHOXPOMATUYECKHE AJIEKTPOMATHUTHBIE  BOJIHBI.
CBolicTBa AIEKTPOMArHUTHBIX BOJIH. Bexktop YmoBa-IloitHTHHTA.
3aKOHBl TPEJIOMIICHUS M OTpPaKEHHs cBeTa. AOCONIOTHBIN

MOKa3aTelib MPETOMJIICHUS. HNuTtepdepentusi. MeTonbl
HaOmronenust wuHTEepdepeHunn cBera. Jludpakuus cBeTa.
[TpuHIMI I'tolirenca-®dpenerns. Hucnepcus CBETa.

Hudpakuumonnas pemetka. [lonspuszamms ceera. 3akon Maitoca.
TennoBoe uznyuenue ten. 3akoH Kupxroda. 3akoHbI U3TydeHUS
abCOMIOTHO dYepHOro Tena. YiabTpaduosneroBas KaracTpoda.
KBanToBast rumore3a u dopmyna Ilmanka. KBanTtoBas omnTuka.
®orodddekr, ombiTel CroneroBa. DotoHbl. [laBieHue caerta.
Kopnyckynsipao-BosiHOBOM ayanu3M. Dddekr Komnrona.

Paznen 6. KBantoBas ¢pusuka.

Teopust bopa. OnbiTel @panka u ['epua. ['unoresa ge bpoins.
®da3oBast U IPyNIOBas CKOPOCTU BOJH Ae bpoinsa. BomHoBow
nakeT. CTaTUCTUYECKOE MCTOJIKOBAHME BOJH 1€ bpoiiis.
[punnun veonpenenennoctu I'elizendepra. BonmHosas yHKIms,
€e OCHOBHBIE cBoWcTBa. Omeparopbl (HU3UUECKUX BEITUYHH.
Bpemennoe u  cranmoHapHoe ypaBHeHue Illpenunrepa,
KBaHTOBBIE COCTOSIHMS. KBaHTOBBIE ypaBHEHUS JBUKCHUS.
CBoOomHas gactuia. Yactuia B OECKOHEUHOW MOTEHIIMAIBHOM
ame. KBantoBwIM ocummisitop. HyneBas 5sHeprusi, HyjeBble
kosiebanus. IlpoxokaeHrne dYacTHIBl 4Yepe3 MOTCHIUATbHBIN
O6apbep. TyHHEnbHBIN 2P EKT.

ATOM BOJOpOAa B KBAHTOBOW MexaHHWKe. KBaHTOBbIE 4YHCIA.
OpOuTaIbHBIA ~ MEXaHWYECKMM W  MarHUTHBIA ~ MOMEHTBI
3NeKTpoHa B atoMe. OpOUTaIbHOE TMPOMAarHUTHOE OTHOIICHUE.
Onbir Iltepna wu TI'epnaxa. CnmH 3nextpoHa. [lpuHimun
TOXKJAECTBEHHOCTH  MHUKpodacTul. DepMUOHBI U  OO30HBHI.
CumMeTpusi BOJIHOBOM (PYHKLIMU CUCTEMbI OAMHAKOBBIX YACTHUII.
[punmun Ilaynu. OObsACHEHHE NEPUOTUYECKON  CHUCTEMBbI
aneMmeHToB J[.M. MenzaeneeBa. DHEPreTHUYECKUM CIIEKTP AaTOMOB U
MouIeKyJL. ITpupona XuMu4yeckon CBs3u.

4.3. Tlpaktuueckue (CEMHUHAPCKUE) 3aHATHS
TeMbl MpaKTUYECKUX 3aHATUHN U UX TPYAOEMKOCTh IPUBEICHBI B TAOIUIIE 5.

Ta6mmia 5 — [IpakTudeckue 3aHsITH U UX TPYTOEMKOCTh

Ne N3 Hux Ne
Tembl mpakTHueckux | DOpMbI IPaKTUUECKUX | TpPyT0eMKOCTb, .
/ MPaKTUYECKOH | pa3aena

3aHSITUN 3aHATUN (dac)
1| TOJTOTOBKH, | TACIIUIT




(gac) JIMHBI

Y4eOHbIM IJIaHOM HE MPETyCMOTPEHO

Bcero

4.4. JlaGopaTopHbIe 3aHATHS

TeMbl 1abOpaTOPHBIX 3aHATUN U UX TPYAOEMKOCTh MPUBEICHBI B TA0HIIE .

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

No N3 Hux Ne

/ HaumenoBanue n1abopatopHbIx padoT TpyAOEMKOCT®, | MPAKTHHCCKOH | pasiena

I (gac) MOJATOTOBKH, | JHMCIIHAI

(dac) JIUHBI
Cemecrp 1

1 | MastHuk MakcBemia 4 1

2 | HaknoHHBIM MasgTHUK 4 2

3 | CTOJIKHOBEHHE MIAPOB 3 1

4 | MaremaTnueckuii 1 0OOPOTHBIN MasSTHUKH 3 2

5 | Onpenenenue 3I€KTPOEMKOCTH KOHIEHCATOpa 3 3

Cemectp 2

1 | Onpenenenrie rOpU30OHTAIBHOM 3 4
COCTaBJISIONICH HAMPSHKEHHOCTH MarHUTHOTO
oJist 3eMin

2 | OnpeneneHue yAeapHOrO 3apsaaa 3J1€KTpoHa 4 4

3 | Konbuia HetoToHa 3 5

4 | TIpoBepka 3aKOHOB TEIJIOBOT'O U3JTy4YCHHUS 4 5

5 | Onpenenenue NOTEHIUAIOB BO30YXKICHUS 3 6
aTOMOB

Bcero 34

4.5. KypcoBoe nmpoeKTUpoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM IUTAHOM HE MPEyCMOTPEHO

4.6. CamocrosarenbHas paboTa 00y4aronmxcs
Bunpl camocTosaTensHON paboThl M €€ TPYJ0EMKOCTh IPUBECHBI B TA0JIHIIE 7.

Tabnuna 7 — Bugbl caMOCTOATENHHOM pabOTHI U €€ TPYAOEMKOCTh
. B ,
Bun camocrositensHO#M paboTh izzo Cewmectp 1, yac Cemectp 2, yac
1 2 3 4

N3ydenne TeopeTHUEeCKOro MaTepuana

32 13 19
nucturiuael (TO)
[TonroroBka K TEKyIeMy KOHTPOIIO

32 13 19
ycneBaemoctu (TKY)
[TonroroBka K MpOMEXKYTOUHOM 3 13 19
arrectaiuu (ITA)




Beero: | 96 | 39 | 57

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITEITLHON PabOThI 00YUaAOIIUXCS TIO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYeCKne MaTepHalibl JUIsl CAMOCTOSITENbHOW paboThl 00yJaromuxcs yKa3aHbl B
ma. 7-11.

6. IlepedyeHb MEYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeuyeHpb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX N3JaHUN PUBEIEH B Tabmuie 8.
Ta6mmia 8— [lepedyeHn mevaTHbIX U JIEKTPOHHBIX YU€OHBIX W3IaHUH

Komimuectso
SK3EMILISIPOB B
UII'{HLH;{;?) /ec bubnuorpaduueckas ccpuika 6H(6KJ;P;01\IZKG
ANEKTPOHHBIX
IK3EMIUTSIPOB)
53 Kypc dusuku: yuebHoe mocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axanemus, 2015. - 560 c.: puc., Taon. -
(Bricmiee o6pazoBanme). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

https://znanium.com/catalo | Uponos, . E. Mexanuka. OCHOBHBIE

g/product/1984911 3aKkoHHI : yuebHoe nocodue / U. E. Uponos. -
15-e u3a. - Mockaa : JlabopaTopust 3HaHUIA,
2021.-312c.

https://znanium.com/catalo | Upoznos, 1. E. BoaHoBsIe nporieccsl.

g/product/1093071 OcHOBHBIE 3aKOHBHI : yueOHOe nocobue / 1.

E. UponoB. — 8-e n3n. — Mocksa :
JlaGopatopus 3nanwmii, 2020. — 266 c.

https://znanium.com/catalo | Uponos, U. E. ®usnka makpocuctem.
g/product/1093057 OcHOBHBIE 3aKOHHI : yueOHoe nmocooue / U.
E. UponoB. — 8-e u3n. — Mockaa :
JlabopaTtopus 3nanuii, 2020. — 210 c.

https://znanium.com/catalo | Upomos, U. E. Dnexrpomaraetusm.
g/product/1984918 OcHOBHBIE 3aKOHHI : yueOHoe nmocooue / U.
E. Uponos. - 12-e u3z. - Mockaa :
JlabGopaTtopus 3nanuii, 2021. - 322 c.

https://znanium.com/catalo | Upoznos, 1. E. KBanroBas ¢puzuka.
g/product/1984909 OcHOBHBIE 3aKOHBHI : yueOHOe nocobue / 1.
E. Upojos. - 8-e u3a. - Mocksa :
JlaGopatopus 3Hanwmii, 2021. - 261 c.

https://znanium.com/catalo | Upoznos, M. E. 3agaun no obmeit pusuke :

g/product/1984908 yuebHoe nocobue i By3os / U. E. Uponos.
- 14-e u3n. - Mocksa : JlabopaTopus 3HaHHIA,
2021.-434 c.

https://e.lanbook.com/book | CaBenses, U. B. Kypc o6mieii ¢puzuku:

/142380 yaeOHoe mocobue: B 3 Tomax / 1. B.

CagenbeB. - 16-e 3., crep. - CaHKT-
[TerepOypr: Jlans, 2020 - Tom 1: Mexanuka.




MonexynspHas pusuka - 2020.

https://e.lanbook.com/book | CaBenwes, 1. B. Kypc obmeit ¢puznku:
/123463 yueOHoe mocobwue: B 3 Tomax / U. B.
Casenbes. - 13-e u3z., crep. - CaHkT-
[etepOypr: Jlans, [6. r.]. - Tom 3: KBanToBas
onrtuka. AtomHas pusnka. Ou3nka TBEpPIOTO
tena. Pu3uka aTOMHOTO SApa U
aJIeMEHTapHbIX yacTull - 2019. - 320 c.

https://e.lanbook.com/book | Ctpenkos, C. I1. Mexanuka: yue6uuk / C. I1.
/115197 Crtpenkos. - 6-¢ u3., crep. - CaHKT-
[TerepOypr: Jlans, 2019. - 560 c.

https://urait.ru/bcode/4254 | Kypc o6meit ¢pusuku B 3 kH. Kaura 1:

87 Mexanuka: yaueOHUK 17151 6akanaBpos / b. B.
bonnmapes, H. I1. Kanamaukos, I'. T'.
CnupuH. - MockBa: U3aatensctBo FOpaiT,

2019.-353 c.
https://urait.ru/bcode/4254 | Kypc o6meit pusuku B 3 kH. Knura 2:
90 3JIEKTPOMArHETU3M, OIITUKA, KBAHTOBAs

¢u3uka: yaebHuk i 6akanaspos / b. B.
bonpnapes, H. I1. Kanamnukos, I'. I
Cnupus. - 2-e u3a. -Mocksa: 13aarenscTBo
IOpaiit, 2019. - 441 c.

https://znanium.com/catalo | Kann, K. b. Kypc obmieli ¢pusuku : yaeoHoe
g/product/1094750 nocobue / K. b. Kann. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c.

https://urait.ru/bcode/4542 | Ca3zonos, A. b. Snepnas ¢pusuka : yaebHoe
14 nocobue ais By30B / A. b. Ca30HOB. - 2-¢
W3J., UCTIp. U 101 - MockBa : U31aTenbcTBO
FOpaiit, 2020. - 320 c.

https://urait.ru/bcode/4542 | Cazonos, A. b. Snepnas ¢pusuka u

15 no3umetpust. COOpHHK 3a/1a4 : yueOHOe
noco6wue s By30B / A. b. Ca3zonos, M. A.
boropoackas. - 2-e uz ., ucnp. v J01. -
Mocksa : U3narensctBo FOpaiit, 2020. - 98
c.

7. IlepeueHb 3NEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
UH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «lHTepHeT», HEOOXOOUMBIX JUIsl OCBOECHUS JUCLMIUIMHBI
npuBe/eH B Tabuuie 9.

Tabmuma 9 — IlepedeHb 5IEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «THTepHET»
URL agpec HanmenoBanue

https://new-science.ru/category/fizika/ | UnTepuer-xypnan «Hosast Hayka». Paznen ¢pusuka

https://ufn.ru/ru/ DneKTpoHHAs BepCus )KypHaia «Y crexu
bu3nvecKkux Hayk», OU3NYECKU HHCTUTYT UM.




I1.H. JIebeneBa Poccuiickoii akaieMun HayK

https://zanauku.mipt.ru/category/scienc | DIeKTpOHHas BepcUs KypHasa «3a HayKy»
e/physics/

https://openedu.ru/ O6pazoBatenpHas argopma «OTKPBITOE
o0Opa3oBaHHE»

https://fizikaguap.ru/ O06pasoBarenbHbIi pecypc kadeapsl Guznku
I'YAII

8. IlepeueHb MH(OOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpOrpaMMHOTO OOECIEYEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca MO AUCLUTIINHE.
[TepedeHs UCTIOIB3yEMOT0 IPOTPAMMHOTO OOeCIIeueHus TpeIcTaByieH B Tadnuie 10.

Tabmuua 10— IlepeueHsr nporpaMMHOTO obecneueHust

Ne i/mt HaumenoBanue
1 MS Windows
2 MS Office
8.2. [lepeuenn WH(OPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOIb3yEMBbIX npu

OCYLICCTBJIICHUU 06pa3OBaTeHLHOFO nponecca no JUCIHUILIAHE

[lepeuenp UCHOIB3yEMBIX HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM MPEJCTABIICH B TA0OIHIIE
11.

Ta6mmma 11— Iepeyenp nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1 HaumenoBanue

He npenycmotrpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CoctaB MarepualbHO-TEXHUYECKOW  0a3bpl, HEOOXOAMMOW Il  OCYIIECTBIICHHS
00pa30BaTeNbHOTO Mpoliecca Mo AUCHUIUIHHE, TIPeCTaBleH B Tabmuiel2.

Ta6mmma 12 — CocTaB MaTepuagIbHO-TEXHUYECKON 0a3bl

No HanmeHnoBanue cocTaBHOM yacTu Howmep ayautopun
/o MaTepUaIbHO-TEXHUIECKOU Oa3bl (pu HEOOXOTUMOCTH)
1 VYueOHas ayaquTopus JUTsl 3aHATUH JICKITMOHHOTO THUTIA, 196135, r. Cankr-
1abopaTOPHBIX 3aHATUMN, 3aHITHI CEMUHAPCKOTO THIIA, IerepOypr, yi.
IPYIIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIBTALUH, TEKYIIErO ['acremno, 1. 15,
KOHTPOJIA ¥ TPOMEKYTOUHOM aTTeCTAIUU. aynuropust Ne31-046

OcHamienne: Criennanu3upoBaHHasi MeOelb; TEXHUYECKUE
cpencTBa 00y4YeHUs, CITYXKAIIKe JJIs PEICTABICHUS yueOHOM
nH(popManuu OOJBINON ayAUTOPUH; JTabOpPaTOPHOE
o0opyaoBaHue (KOMIUIEKT IPUOOPOB Il GU3NUECKUX
HM3MEPEHHH (JIEKTPOHHBIN 3aBo DibBpO Bpoiyias);
Vcranosku FRM — 06; FRM — 08; FRM — 09;

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

2 VYueOHas ayauTopus sl MPAaKTHYECKUX 3aHATUH, 3aHATHN 196135, r. Cankr-




CEMHHAPCKOT'0 THIIA, JIAOOPATOPHBIX 3aHITHA, TPYIIOBBIX U
WHAUBUAYAIBHBIX KOHCYJBTAIUH, TEKYILIEr0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTALIUH.

OcHamienue: Criennanu3upoBaHHasi MeOelb; TEXHUUECKUE
cpencTBa 00y4YeHUs, CITyXKaIIKe JJIs PEICTABICHUS yueOHOM
nH(popManuu OOJBINON ayAUTOPUH; JTabOpaTOPHOE
o0opyaoBaHue (KOMIUIEKT IPpUOOPOB 1l GU3NUECKUX
HM3MEPEHHH (JIEKTPOHHBIN 3aBo DibBpO Bpoiyias);
Vcranosku FRM — 06; FRM — 08; FRM — 09;

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

[TerepOypr, yi1.
T"acremo, n. 15,
aynutopus Ne31-048

VYueOHas ayquTopus JUTsl 3aHATUN JICKITMOHHOTO TUTIA, 3aHSITHI
CEMHHAPCKOT'0 THUIIA, TPYIIOBBIX U HHANBUAYAIbHbBIX
KOHCYJIbTAIIUI, TEKYIETO KOHTPOJISI U TPOMEKYTOUHOM
aTTeCTalHuu.

Ocnamenue: Criennanu3nupoBaHHas MeOEITh; TEXHUUECKHE
cpencTBa 00y4YeHUs, CITyXKAIIKe JJIs PEICTABICHUS yueOHOM
nH(popManuu OOIBIION ayTUTOPUH; HAOOP
J€MOHCTPALIMOHHOTO 000PYAOBAHHUS.

196135, r. CaHKT-
[etepOypr, ya.
I'actenmo, 1. 15,
ayautopus Ne32-01

VYueOHas ayauTopus sl IPAKTUYECKUX 3aHATUH TUTIA,
T1a00paTOPHBIX 3aHATHH, 3aHATUNA CEMUHAPCKOTO TUTIA,
TPYMIOBBIX U HHIUBUIYaTbHBIX KOHCYIIbTALUN, TEKYIIIETO
KOHTPOJISI ¥ MPOMEXKYTOYHOM aTTeCTaluu.

OcHamienne: Criennanu3upoBaHHas MeOelb; TEXHUUYECKUE
cpencTBa 00y4YeHUs, CITyXKaIIKe JJIs MPEICTABICHUS yueOHOM
nH(popManuu OOJBIION ayAUTOPUH; JTabOpaTOPHOE
o0opynoBaHue (MOYJIbHBIE TA0OPATOPHBIC YCTAHOBKH TIO
anektpoMmaruetTusmy: @I — 03, OIID — 07, OIS — 05, PIID —
08, ®IID - 11, ®IID — 12, OIID — 04 (OO0 «HHTOCY T.
MockBa); MUKPOCHUCTEMBI; JIa0OpaToOpHbIe pabOTHI 110
BOJIHOBOI1 onTuke: 1.bunpusma @penens, 2.Konbua Herorona,
3. Iudpakmus miockux BosH, 4. J[udpakimonHas pemeTka,
S.IMonstpuzanus ceera, 6.0npeneneHue IJIuH BOJIH
CHEKTpaIbHBIX JUHUI; TabopaTopubiid cteHa UT3-OM-II-ITO

(OO0 «IIpodobpazoBanuey r. Kazannp)).

196135, r. CaHKT-
[TerepOypr, yi1.
T"acremo, n. 15,
aynutopus Ne32-04

VYueOHas ayauTopus Juisl 1Ta00paTOPHBIX 3aHSATHH.
Ocnamenue: Criennanu3nupoBaHHas MeOEITh; TEXHUUECKHE
cpencTBa 00y4YeHUs, CITYXKaIIKe JJIs PEICTABICHUS yueOHOM
uHpopmanuu OONBIION ayUTOpUH; TaOOpaTOpHOE
obopynoBanue (MOyJIbHbBIE Ta0OPATOPHBIE YCTAHOBKH 10
anekTpomarsetuzmy: ®I10 — 03, OIID - 07, AIID - 05, PIID —
08, ®IID - 11, ®IID — 12, OIID — 04 (OO0 «MHTOCY T.
MockBa); MUKPOCHUCTEMBI; TaOOpaTOPHBIE pabOTHI TIO
BOJIHOBOM onTtuke: 1.bunpusma ®@penens, 2.Konpua HeroToHa,
3. Indpakmus miockux BosH, 4. J[udpakimonHas pemeTka,
S.IMonstpuzanus ceeta, 6.0npeneneHue IJuH BOJIH
CHEKTpaJIbHBIX TUHUHN; TabopaTopublil crernn UT3-OM-I1-110

(OO0 «IIpodobpazoBanuey» r. Kazannp)).

196135, r. CaHKT-
[etepOypr, ya.
I'actenmo, 1. 15,
ayautopust Ne32-06

VYuebHas ayauTopus sl IPAKTUYECKHUX 3aHATHH,

196135, r. Cankr-




T1a00paTOPHBIX 3aHATHH, 3aHATUNA CEMUHAPCKOTO TUTIA, [TerepOypr, yi1.
TPYNIOBBIX U UHIMBUIYaJbHBIX KOHCYJIbTAlUMN, TEKYIIIETO l'acremno, 1. 15,
KOHTPOJISL ¥ IIPOMEKYTOUHOH aTTECTALMH. aynutopus Ne32-05.
Ocnamenue: Crienanu3nupoBaHHas MEOEITh; TEXHUUECKHE
cpencTBa 00y4YeHUs, CITyXKaIIKe JJIs MPEICTABICHUS yueOHOM
nH(popManuu OOJBINON ayAUTOPUH; JTabOpPaTOPHOE
obopynoBaHue

(madopatopusiit kommiekce JIKK-2M Ne36 u Ne37 (HTL]
«Bnanucy, . MockBa); nabopatopusie ctenasl M-AUT-T10,
YUC-AB-/IP, YUC-AB-YCII-I1O (OOO IIpodobpazoBanue, T.
Kazans); ycranoBku ®IIK-03, OIIK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

7 | YueOHas ayauTOpus Ui JIAOOPATOPHBIX 3aHATHI. 196135, r. Cankt-
Ocnamenue: Criennanu3nupoBaHHas MEOEITh; TEXHUUECKHE [TetepOypr, yi1.
cpencTBa 00y4YeHUs, CITyXKaIIKe JJIs MPEICTABICHUS yueOHOM Tacrenno, a. 15,
nH(popmanuu 60JbILION ayTuTOpUH; JJabopaTopHOE aynutopust Ne32-03.
o0opynoBaHue.

(mabopatopusiit kommiekce JIKK-2M Ne36 u Ne37 (HTL]
«Bnanucy, . Mocksa); nabopatopusie ctenasl U-AUT-T10,
YUC-AB-/IP, YUC-AB-YCII-IIO (OOO IlpodobpazoBanue, T.
Kazans); ycranoBku ®IIK-03, ®IIK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

10. OueHouHble cpeAcTBa ISl IPOBEICHUS TPOMEKYTOUHOM aTTECTAIUN
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS IMPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs Mo IMCIUILIMHE TTpUBeeH B Tabnuie 13.
Tabmuua 13 — CocTaB OLEHOYHBIX CPEACTB JJIsl TPOBEACHUS IPOMEKYTOUHOM aTTecTalliu

Bua npoMexxyToqHOM aTTecTalumn [lepeyeHb OLIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BOMPOCOB K 3K3aMEHY;
DK3aMeHaIlMOHHbIE OUIIETHI,
3amaum;

TecTsl.

JuddepeHurpoBaHHbIN 3a4ET Crnucok BOIpocoB;
TecTsr;
3agaun.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBbl  YHHMBEPCHTETa,  IMpaBHIIa
UCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBIJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1reHKa KOMITETEHITNHU

XapakTeprucThka chOpMHUPOBAHHBIX KOMITETECHITI
5-0aiuTbHAs LLIKAJIA PaKTep bopmep

— oOyuaromuiics TIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEPEHHO, JIOTUYHO, MOCJIEIOBATEIbHO M TPAMOTHO €T0 U3JIaraer;

— ompasich Ha 3HAHHS OCHOBHOW W IOIOJHUTEIBHOW JIUTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAyYHBIC TIOJIOKEHHS C MPAKTUYCCKON

«OTIIMYHO»
(Ga4YTCHO»




Or1reHKa KOMITETEHITNHU

5-0aiuTbHAs ILIKAJIA

XapaktepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIINN

ACATCIIbHOCTBIO HAIIPABJICHU A,

— JIeJIaeT BBIBOJBI U 0000IIEHNS;

— yMeso 00OCHOBBIBAET U apTYMEHTUPYET BbIJBUTAEMbIE UM UJICH;

— cBOOOIHO BJIa/ICET CUCTEMOM CIIEUATU3UPOBAHHBIX MOHATHH.

(XOPOLIO»
(Ga4uTCHO»

JUTEPaTypPhI;
— HE JIONYCKAET CYIIECTBEHHbIX HETOYHOCTEH;

HaIlpaBJICHUS;
— apTyMEHTUPYET HayYHbIE TIOJIOKCHHS;

— JIeIaeT BBIBOJbLI K 00OOIIECHMS;

— BJIAJICET CUCTEMOI CIENUAIM3UPOBAHHBIX OHATUH.

— oOyyaronmiics TBEpO YCBOWJ MPOTrpaMMHBINA MaTepHall, TPaMOTHO U
[0 CYyWECTBY H3JIaracT €ro, ONUpPasChb Ha 3HAaHUS OCHOBHOMU

— YBA3LIBACT YCBOCHHBLIC 3HAHHUA C HpaKTH‘{CCKOf/'I ACATCIIBHOCTBIO

«y/IOBJIETBOPUTEITHHOY
«BAYTCHO»

JIUTEpaTypHl,
— JIOIYCKaeT HECYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

HaIlpaBJICHUA;
— c1a00 apryMeHTHPYET HayYHbIE TTOJI0KEHUS;

— 0Oy4JarOIIMICST YCBOWJI TOJIBKO OCHOBHOW TPOTPaMMHBIA MaTepua,
[0 CYUIECTBY M3JIaraeT €ro, OMMpasch HAa 3HAHUS TOJBKO OCHOBHOM

— HUCIIBITBIBACT 3aTPYAHCHUA B IMNPAKTHYCCKOM IMPUMCEHCHUHU 3HAHUM

—3aTpyAHsieTcs B GopMyTupOBaHUU BBIBOJIOB U 0000ILIECHHIA;
— YaCTHYHO BJIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX MTOHSATHH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTEHO»

MaTepuana;
paccMOTpeHHH MPOoOJIeM B KOHKPETHOM HaIlpaBJICHUU;

— HE MOXXET apryMEHTUPOBATh HAYYHbIE MTOJIOKCHHUS;
— He popMyIUpyeT BBIBOAOB M 0000IICHHUH.

— o0yyaronmuiicss He YCBOWJI 3HAYUTENbHOM 4YacTH MPOrpaMMHOTO
— IOMYCKAaeT  CYIIECTBCHHbIE  OMMUOKM W  HETOYHOCTH  MPHU

— HUCIIBITBIBACT TPYAHOCTH B IMMPAKTUYCCKOM IMIPUMCEHCHUU 3HaHI/II\/'I;

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHHSI U UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) i 5K3aMeHa IpeAcTaBiIeHsl B Tadnuue 15.

Tabnuna 15 — Borpock! (3agaun) Asis 3K3aMeHa

Ne i/m [Tepedyens BompocoB (3a1a4) yIst SK3aMeHa Koz
WHNKATOpa
1 HazoBure npeamer n3ydueHuss KHHEMaTUKH. OIIK-1.3.1
2 [aiite onpeneneHrne MaTeprualibHON TOUKH. OIIK-1.3.1
3 Teno IBUXKETCS U3 COCTOSIHUS MOKOS C TaHTeHUUaabHbIM yckopeHueM | OIIK-1.V.1
a: = 4 M/’ W HOPMAIBHBIM YCKOpEHHeM a, = 3 m/c’. Haiimure
BEJIMUMHY MOJIHOTO YCKOPEHHUS Tela d.
4 Haiite onpeneneHue abCOIIOTHO TBEPIOMY TEITYy. OIIK-1.3.1
5 [Ipoananu3upyiite otauuus ciuenytommx ¢usndeckux wmoxenei: | OIIK-1.B.1
aocomotHo TBEpHoe Teno (ATT) m marepuanbHas Touka. [IpuBenure
IpUMep, B KOTOPOM OJHO M TO € TEJIO BBICTYNAET B KadecTBE
MarepuasibHON Touku U ATT.
6 Haiinute cBsS3p  Mexay JuHEWHOM uW yrioBod  ckopocthio | OINK-1.V.1
MaTepUaJIbHOU TOYKH.
7 [Ipoananu3upyiite xapaktep OpsMOJUHEWHOro nBmxkeHus Ttena 1o | OIIK-1.B.1

W3BECTHOMY 3aKOHY ABMKeHHUs X(t)=10+2%*t+0,5*t"2 (m). Kakoii myTh
npoiier Teno 3a ykazaHHoe Bpems t = 2 ¢? OOOCHYHTEe NpUMEHEHUE




3aKOHOB, UCIIOJIB3YEMBIX JJIA pCHICHUA 3aJa4H.

8 ChopmynupyiiTe nepBsiii 3aKkoH HproToHAa. OIIK-1.3.1
9 OOmpscHHUTE, KaK, COTJacHO BTOpoMy 3akoHy Heiorona, 3aBucut | OIIK-1.3.1
YCKOpEHHE TeJia OT €ro Macchl.
10 Kamenp nexur Ha He cocyna, MOJHOCTbIO orpyk€HHbIN B Boay. Kak | OIIK-1.B.1
U3MEHUTCSl CHUJIa JIABJICHUS KaMHS Ha JIHO, €CJIM CBEpPXY HAIIUTh
KepOoCHUH (KEpOCHH HE CMeIMBaeTcs ¢ Bojoi)? OOOCHYyITE CBOM OTBET.
11 [IpuBeaure nmpumep, WUIIOCTpUpPYIOUIUI nelicTBue Tpethero 3akona | OIIK-1.V.1
HeroToHa.
12 HazoBute, kakoii wu3 3akoHoB Kermuepa ycranaBnmuBaer ¢opmy | OIIK-1.3.1
TPACKTOPHH ILJIAHET.
13 OueHuTe 3aBUCUMOCTh CHJIBI BCEMHUpHOro TsarotreHus ot maccel | OIIK-1.B.1
B3aMMOJICHCTBYIOIINX TN W paccTosHUA Mexay HumH. OOocHyiiTe,
KaK U3MEHHUTCS CWJIa B3aUMHOTO TSTOTEHUs JBYX TE€J, €CJIU Maccy
OJIHOTO U3 TeJl YBEIMUYUTh BIBOE, a PACCTOSHUE MEXIY TelaMu —
YMEHBIIUTH B JIBa pa3a.
14 JaiiTe onpeaeneHne UMITyJIbCa Tela Kak (PU3MUECKON BETMYHMHBL. OIIK-1.3.1
15 ChopmynupyiiTe, mnpH KaKuX YyCIOBUAX BbmosHsercss 3akoH | OIIK-1.3.1
COXpaHEHUs UMITYJIbCa.
16 HazoBurte, kakas ¢pusndeckas BeaTudnHa Ha3piBaeTCs: MOMeHTOM cuibl. | OIIK-1.3.1
17 CpaBHHUTE 3aMCU OCHOBHOT'O 3aKOHA TUHAMUKH 11 moctynarensHoro | OIIK-1.B.1
U BpalllaTeIbHOro ABMXKEeHHUs. Haiinute B3auMOCBS3M MEXIY STUMHU
3aKOHAMHU.
18 CdopmynupyiiTe 3aKOH COXPaHEHUS MOMEHTA UMITYJIbCA. OIIK-1.3.1
19 Jaiite onpeneneHue paboThl Kak PU3MUECKON BEIUYHHBI. OIIK-1.3.1
20 ChopmynupyiTe, 9TO TaKOE MOIITHOCTH KaK (pu3nUecKas BEJIMYHHA. OIIK-1.3.1
21 Kakoit kopabip jBmkercs MemienHee — Harpyxkenusiidi wim | OINK-1.B.1
HEHArpY)KEHHbIH — TMpHU OJWHAKOBOM MOINHOCTH JBUTAaTENs?
OO06ocHylTe CBOM OTBET.
22 OOmbscHHUTE, TOYEeMYy LIEHTPOCTPEeMHUTENbHAsE cuia npu BpameHun mo | OIIK-1.V.1
OKPYKHOCTHU HE IPOU3BOAUT PabOTHI.
23 Uccnenyiite paboty cuisl, ecinu Teio Maccoit m = 1 xr nox neiicteuem | OIIK-1.V.1
HEKOTOPOM CHIIBI H3MEHUIJIO CBOIO CKOPOCTH € Vg = 1 M/c 1o v = 3 m/c.
OO6ocHyiiTe TpPUMEHEHHE 3aKOHOB, MCIOIb3YEMbIX [UIsl pEIIeHUS
3a/1a4H.
24 OOBsicHUTe, B YeM COCTOMT paznmuune Mexay koHcepBatuBHbiMH u | OIIK-1.B.1
HEKOHCEPBATHBHBIMU CHUJIAMH.
25 [JaiiTe onpenenenue noTeHIMaabHOM 3Heprun. OT 4ero oHa 3aBUCUT? OIIK-1.3.1
26 ChopmynupyiiTe 3aKOH coxpaHeHUs MexaHumdeckodl sHeprum. | OIIK-1.3.1
[IpuBenute mpuMep BHIIIOJIHEHHS 3aKOHA COXPAaHEHUsI YJHEPTUU.
27 Jan Tonkwmii ctepkeHb maccod m = 120 v m mmunout [ = 50 cwm, | OIIK-1.V.1
CHOCOOHBIN BpAIIAaThCSl OTHOCHTEIBHO OCH, MPOXOJSAIICH uepe3 ero
cepeauHy. PaccumTailite €ro MOMEHT MHEPLUUU OTHOCHTEIBHO
YKa3aHHOM OCH.
28 [Tokaxute Ha npumepe TOHKOro crepxkHs mHOoM 20 cm u maccoit 30 | OIIK-1.B.1

I, Kak npumenserca teopema lllreliHepa 11 pacdyera MOMEHTa
MHEPLHN TEJl IIPU NEPEHOCE OCH BPALLEHUS C CEPEAMHBI CTEP)KHA HA
OJIMH U3 €r0 KOHILIOB.




29 HazoBute Qopmyny, mo koTopoi Beuucisiercs MomeHT ummmyibca | OIIK-1.3.1
abCOJTIOTHO TBEPAOTO TeJa.

30 Kak Bwuncnsiercs kKuHeTHUeckass SHeprus Bpamenus adcomoTHo | OIIK-1.B.1
TBepaoro Tena? CpaBHUTE ¢ GOPMYJIOH JJIsi KUHETHYECKOW SHEPTHUHU
MOCTYNATENbHOTO IBUKEHHUS.

31 ChopmymupyiiTe  nBa  mocTtyiaata Teopuu  otHocuTenbHocTH | OIIK-1.3.1
OWHIITEHHA.

32 CnpasemyiuBa nu B crneuuanbHoi Teopun otHocutenbHocTH (CTO) | OIIK-1.B.1
KJaccuueckasi hopmysia i KHHeTHYecKor sHepruu E = mv?>/2? Eciu
HET, TO KAaK PACCUMTHIBACTCS KMHETUYECKAs SHEPrHs Tejla COIJacHO
CTO?

33 Omnpenenure, Kak W3MEHUTCS Tiepuon Kosiebanmit mnpyxkuHHoro | OIIK-1.VY.1
MasTHUKAa IpPU YBEIMYEHHM €ro Macchl B 2 pa3a, a JKECTKOCTH
MPY>KUHBI — B § pas.

34 CnenaiiTe BBIBOJ 1O Bompocy: Kak Oymer wm3Menarbes xoxa | OIIK-1.B.1
MAasATHUKOBBIX YacOB MpPHU HACTYIUICHUM JIETHUX XKapKuUX JHEH Mo
CPaBHEHHUIO C XOJOJHBIMUA 3UMHUMU JHSIMH, €CJIM Yachl YCTAHOBJICHBI B
HEYTEIUICHHOM MOMEIIEHUN (CTEep:KeHb MasTHHUKA METaNInYecKuil)?
AprymMeHTHpyHUTE CBOI OTBET.

35 Kak cBs3aHa sHEprusi rapMOHUYECKUX KOJICOAHUH C UX aMILUTHTYHO0NU? OIIK-1.V.1

36 ChopmynupyiiTe onpe/ieieHue BOJTHBI. OIIK-1.3.1

37 OObsicHUTE pa3nuyue MeXAy NponoidpHbIMH U momnepeunsiMu | OIIK-1.V.1
MEXaHUYECKUMHU BOJHAMHU.

38 3anuimuTe ypaBHeHUE OETyIIeil BOTHBI. OIIK-1.3.1

39 HazoBute, ueMy paBHaA cpeHss 00beMHas IIIOTHOCTH dHepruu Bomuabl. | OIIK-1.3.1

40 Hcrounuk 3ByKa U MPUEMHMK JBUXKYTCS Apyr oTHOcUTeNnbHO Apyra co | OIIK-1.B.1
CKOPOCTSAMH yen M Uyp COOTBETCTBEHHO. CKOPOCTH 3BYKa B CPEJIE PaBHA
340 m/c. Ilpoananmu3upyiiTe 3amady W OMNPEICITUTE OTHOCUTEIBHOE
U3MEHEHHE YacTOThl 3ByKa 3a cueT 3¢¢ekra Jlomnepa. Mcrounuk u
IPUEMHUK JBHXKYTCS HaBCTPEdy JIPYT APYTY: Uuem = 40 M/c, v,y = 60
Mm/c.

41 Cdopmynupyiite npunium Iroiirenca. OIIK-1.3.1

42 HazoBure omnpenenenue uHTephepeHIN BOIH. OIIK-1.3.1

43 Chopmynupyiite, 4to HasbiBaeTcs crosuedt BomHOW. [Ipuemmte | OIIK-1.VY.1
IIPUMEP CTOSTYEN BOJIHBI.

44 Uto u3y4aer sneKTpocTaTuka? OIIK-1.3.1

45 [aiite onpeneneHrne TOYEYHOT 0 3apAa. OIIK-1.3.1

46 Kax wu3meHnnTcs cuna B3auMonelcTBUs [JBYX 3iekTpoHoB, eciu | OIIK-1.Y.1
paccTosiHEe MEXy HUMU YBEIHUUTh B 3 paza? O0ocHyiite Bamn oTser.

47 [Ipoananm3upyiiTe, kKakyro paboTy coepimaer snekrpocrarudeckoe | OITK-1.B.1
1ojie TMPOTOHa B aTOME BOJOPOJA IMPH TOJIHOM OOOpOTE AIIEKTpOHA
BOKPYT HETO.

48 Kax B3aMHO OpueHTHPOBaHbI CUJIOBBIE JIMHUM U dkBUNOoTeHIManbHble | OIIK-1.3.1
MTOBEPXHOCTH?

49 Uto Ha3bIBaeTCS SJAEKTPUUECKUM JUTOJIEM? OIIK-1.3.1

50 Kaxkwue BeniecTBa Ha3bIBAIOT AUAJICKTPUKAMH? OIIK-1.3.1

51 OObsicHUTE pazauuue MeXAy MoispHbiIMM u  HenossapHbeiME | OIIK-1.V.1

JUDJICKTPUKAMM.




52 OneHure, Kako eMKOCThIO OyAyT oOnagaTh MeTasmndeckue miactuael | OIIK-1.B.1
mromapio 0.2 M’, KOTOpbIe pasieneHsl cioeM mnapaduHa (s = 2.5)
tonmuuaou 0.5 cm?
53 Cnemaiite BBIBOJ, KaKk M3MEHHUTCA dJIEKTpoeMKOocTh Iockoro | OIIK-1.B.1
KOHJIGHCATOpa C KBaJAPATHBIMU IJIACTUHAMH, €CIU U3 ATHX IUIACTUH
BBIpE3aTh KPYTU C JUAMETPOM, PABHBIM CTOPOHE KBaJpaTa.
54 Ouenute curyanuio: JBa KOHAeHcartopa oaumHakoBod emkoctu 200 | OIIK-1.B.1
MK® coenuHeHbl nmapauienbHo. Kak m3MeHuTCs X 001asi eMKOCTb,
€CJIM COEIMHEHNE 3aMEHUTh Ha NIOCIIEI0BATEIbHOE?
55 [Ipoananu3upyiiTe, Kakoil BEJIMYMHBI 3apsij NobkeH Haxonutbes Ha | OIIK-1.B.1
oOKIIaJKax KOHJEHCATOpa, YTOOBI MPU PA3HOCTH MOTEHIIUAIOB MEKITY
obxmaakamu B 12 B on obmanan sueprueii B 1 Jx.
56 Jaiite onpeaeneHue MEKTPUIECKOTO TOKA. OIIK-1.3.1
57 Chopmynupyiite 3akon OMa 1151 y9acTKa IeTu. OIIK-1.3.1
58 Kax n3meHunTcs conpotusieHue nposoa, eciu ero jnHa ysennuures | OIIK-1.Y.1
B 4 pasa, a nuaMeTp — yBenuuutcs B 2 paza? OO0CHYHWTE CBOM OTBET.
59 Paccunraiite MOIHOCTSD, BbIAENsIEMYIO Ha conpoTuBieHnu 3 kOwm npu | OIIK-1.B.1
MPOTEKAHUU Yepe3 Hero Toka cuiton 60 MA?
Bonpocsr (3agaun) mis 3adeta / qudd. 3auera mpeacTaBieHsl B Tabauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / nud . 3agera
Ne i/m [Tepeuens BompocoB (3amay) a1 3auera / nudd. 3auera Kon
WHJUKaTOpa
1 Jaiite onpeneneHne MAarHUTHOW MHIYKITUH. OIIK-1.3.1
2 Cdopmynupyiite 3akon buo-Caapa-Jlamaca. OIIK-1.3.1
3 Kakum 06pazom onpenensieTcss HanmpaBieHUe CUTbl Ammepa? OIIK-1.3.1
4 Paccuuraiite, yemy paBHa BenumuuMHa MarHuTHoro noss B neHrtpe | OIIK-1.V.1
KpYroBOTO BUTKa paguyca 25 cM ¢ TokoM 0.5 A.
5 Paccunraiite MarHUTHYH0 MHAYKLUIO Ha OCHU JIUMHHOro coneHouna, | OIIK-1.Y.1
coaepxarniero 10 BUTKOB Ha CAaHTUMETpP JUIMHBI B (eppOMarHUTHBINA
CeplIeUHUK ¢ mpoHuIaeMoctbio | = 100, ecnu mo HEMy MPOXOIUT TOK
cuioi 2 A.
6 PaccuuTaiiTe mnoTHOCTh HAMOTKH TOpoUIa, HeoOxoaumyto, utoOsl pu | OIIK-1.B.1
CUJIe TOKa B HeM, paBHOW 10 A, MarHUTHOE TOJI€ Ha €ro OCU MMEJO
Benuuuny 1 mTo.
7 OlieHUTE CUTYAIMIO: B MarHUTHOE T0JI€ ¢ OJMHAKOBBIMU ckopocTsimu | OIIK-1.B.1
BJIETAIOT MPOTOH U 3JEKTPOH. ByAyT M OTIMYATHCS UX TPACKTOPUH, U
€CJIM J1a, TO KaKuM 00pa3oM? ApryMEeHTUPYHTE CBOM OTBET.
8 Onpenenure, KakoW 3aps/i HECET 3J€MEHTapHas yactuua, eciau ona, | OIIK-1.B.1
JIBUTAsICh CO CKOpPOCThI0 1 MM/c B MarHUTHOM mosie ¢ uHAYKIuei 0.5
Tn, ucneiThiBaeT AeiictBue cuiibl JIopenna Bennunnoi 0.16 nH.
9 B 4em cocTouT sIBIICHUE 3JIEKTPOMAarHUTHOM MHIYKITUU? OIIK-1.3.1
10 [Ipoananuzupyiite Benuuuny 2/1C, Bo3HUKaOIYy0 B Koiblle, kotopoe | OIIK-1.Y.1

BBIHOCST U3 MOJIS 32 Bpems 25 Mc. MeTauinueckoe KOO paguycoM
10 cm HaxomuTcs B MarHUTHOM Tmose ¢ mHaykiuend 50 mTin. Otser
3anumuTe B MB.




11 Jaiite onpeneneHus [uaMarHeTUKaM 1 napamMarHeTHKaM. OIIK-1.3.1

12 Kakwue BemecTBa Ha3bIBatOTCA (peppoMarHeTHKAMK? OIIK-1.3.1

13 UTO0 Ha3bIBAIOT KOAPUUTUBHOMN CUIION? OIIK-1.3.1

14 Omnpenenure, Kakasi SHEPrUs 3aKII0YEHA B KaTyllke MHAYKTHUBHOCTHIO | OIIK-1.V.1
100 mI'a ¢ Tokom cunoit 0.2 A. OTBeT maiite B MJIK.

15 Uro Ha3pIBaeTCA IEKTPOMATHUTHON BOJIHOM? OIIK-1.3.1

16 Kak B3aMMHO OpHEHTHPOBAHbBI B 3JIEKTpOMarHuTHOW BojHE Bektophl | OIIK-1.3.1
HAIpPSDKEHHOCTH DJIEKTPUYECKOIO IIOJIs, MAarHUTHOW WHIAYKLIUU H
CKOpPOCTH BOJIHBI?

17 Chopmynupyiite 3aK0H OTpaskeHHsI CBETA. OIIK-1.3.1

18 [Ipoananu3upyiTe, rae cBeT ABMKETCS ObicTpee — B anmase (n = 2.42) | OIIK-1.B.1
i B Boje (n = 1.33). Bo ckonbpko pa3 pa3inyaroTcsi CKOPOCTH CBETA B
JAHHBIX cpeaax?

19 Ouenute curyalMio: JIyd cBeTa Najaer Ha rpaHuny pasngena asyx | OIIK-1.B.1
BeulecTB nox yriaom 30°. ITokaszarenb npesomiIeHUs MEPBOM Cpelbl
paBeH 2.4. Bo3MOXHO JIi, 4TOOBI OTPa’KEHHBIN U MPEIIOMIICHHBIN JIyIr
ObuIM TEepHeHIUKYJsIpHBI aApyr apyry? Ecnm na, ompenenute
NI0Ka3aTesb IPEJIOMIIEHUS BTOPOM Cpepl.

20 Uro Ha3bIBalOT UHTEpQepeHnuei ceera? OIIK-1.3.1

21 OnuimmuTe, B 4eM pas3inuhe Mexay reomerpudyeckor u ontuueckoit | OINK-1.V.1
Pa3HOCTBIO XOJa CBETOBBIX JIyYEH.

22 [Ipennoxkute Teopernueckoe obOocHoBaHWe Haymuusa panyxaon | OIIK-1.B.1
OKpAacKd y TOHKHMX IUICHOK (pa3luToe Ha MOBEPXHOCTH BOIBI MAaclio,

MBUIbHBIC ITY3bIPU U T.I1.).

23 Uro Takoe nucnepcus ceera kak siBieHue? Ilpusenure npumeps: | OIIK-1.3.1
HaOTIOZICHUS TUCTICPCHH.

24 [Ipoananusupyiite, kakoi HauOoNbIIUI mOpsAOK crekrpa MoxHO | OIIK-1.B.1
HaOmogaTh Ha JU(PAKIMOHHOW pemieTke, eciau oHa umeer 500
IITPUXOB HA MUJUIUMETP U €€ 00JIy4atoT CBETOM C JUTMHOM BoaHBI 500
HM?

25 Uemy paBHa pa3HOCTh (ha3 JABYX CBETOBBIX BOJH, npu kortopoi | OIIK-1.3.1
Ha0JIr0/1aeTCsl MUHUMYM HHTEHCUBHOCTH?

26 [Inockomnonsgpu3oBaHHbll CBET MajaeT Ha aHaiuszarop Tak, uro | OIIK-1.V.1
IUIOCKOCTh MOJSpU3alMu  cocTaBisieT yroan 30° ¢ IJIOCKOCTBIO
aHanmu3aTopa. Bo CKONBKO pa3 yMEHBIIMTCS MHTEHCUBHOCTh CBETA B
YKa3aHHOM city4ae?

27 Yro Takoe abCoNMOTHO YepHOE TEN0? OIIK-1.3.1

28 Bo ckonbko pa3 u3MEHHMTCS MOTOK 3Hepruu oT HUTH Hakanuanus | OIIK-1.V.1
JaMIlbl, €ClIM YABOUTH ee Temmeparypy? OOocHyiiTe Baml OTBeT,
onupasich Ha 3akoH Credana-bonbiimana.

29 Pacnonoxure cienyromue crnekTpaibHble Kiacchl 3Be3n B mopsake | OIIK-1.B.1

BO3pacTaHUs a0COITIOTHOW TeMIIEPaTyPhI:

A — Oeble 3BE315I1,

G — XKenTkIe,

M — kpacHble,

O —rony0Onle

Hcrnonp3yiiTe B OTBETE 3aKOHBI M3JIYYCHHS aOCOIIOTHO YEPHOTO Tea.




OO0bsICHUTE OJTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHHUS 1[BETA.

30

Uro HazwsiBaeTcs BHEMTHUM (HoTodhdexTom?

OIIK-1.3.1

31

MoskeT 1 BUIUMOE W3JTy4YeHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3
MmeTajuia, pabora BeIXoJga KoToporo paBHa 3.5 3B? OGocHyiite cBoit
OTBET.

OIIK-1.B.1

32

OOBsicHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTECHOBCKOTO
U3JIy4YEHHUS.

OIIK-1.3.1

33

OObsicHUTe, KaK dHeprus (OTOHA CBSA3aHA C JUIMHON CBETOBOW BOJHBI.
OO6ocHyliTe Balll OTBET.

OIIK-1.3.1

34

®oToH ¢ AnuHOU BONHEI A = 97,04 mM paccesicss Ha HEMOBUKHOM
anekTpoHe moj yriaom 0 = 90°. [Ipemnoxute crocod omnpeaeieHus
OTHOCUTEIIFHOTO  W3MEHEHHWS  JUIMHBI  BOJIHBI  (OTOHA  TIpH
KOMIITOHOBCKOM paccesiHiH. PaccunTaiiTe ero BeTUUYMHY B YKa3aHHOM
cinydyae. KoMnTOHOBCKAs AJIMHA BOJIHBI paBHA 2,426 M.

OIIK-1.B.1

35

Onuiure, 9YTO MPECTABIAECT COOOM aTOM B paMKax Mojieiu ToMCoOHa.
Kakue ocHOBHBIE HEJOCTATKU JaHHOM MOaeIn?

OIIK-1.3.1

36

ATOM BOJOpOJIa HAXOJUTCS B OCHOBHOM COCTOSIHMU. Kakol MJIMHBI
BOJIHBI M3JTy4EHHE MOXKET MCIYCTUTh JaHHBIA aToM? OOOCHYHTE Balll
OTBET, UCIIOJIL3Ys OCTYIaThl bopa.

OIIK-1.B.1

37

B uem cocrout runotesa ae bpoinsa?

OIIK-1.3.1

38

OOpbsicHUTE, TPU KAKUX YCIOBHUAX MHMKPOUYACTULIBI IPOSBISIIOT
BOJIHOBbIE CcBONMCTBa. [IpumBenuTe mnpuMepsl, NOATBEPKIAIOIINAE
BOJIHOBBIE CBOICTBA YaCTHII.

OIIK-1.3.1

39

Byner nam mposIBASATH BOJHOBBIE CBOMCTBA (PYTOONBHBIA MSY TIPH
NOMAJJaHUU B BOpOTa IIMPHHOM 7 M, ecin macca Msada 400 r., a
ckopocTh - 100 km/4? OTBET 000CHOBATH.

OIIK-1.¥.1

40

KaxoB ¢usnueckuii cMbICTT BOTHOBOW (DyHKITHH?

OIIK-1.3.1

41

B uem oriamumMe CTaMOHApHOTO W HECTAIMOHAPHOTO YpPaBHEHUS
[pénunrepa?

OIIK-1.3.1

42

Onenure 1Mo NOPAAKY BETUUUHBI BPEMS )KU3HU KBAHTOBOT'O COCTOSIHUS,
SHEPrusl KOTOPOIro Xapakrepusyercs pa3MbiBaHueM nopsaka AE = 0.1
3B.

OIIK-1.B.1

43

MukpouacTuna 3amnepra B O4HOMEPHON NOTEHIUAIBHON IME [IUPUHON
/ ¢ OeCKOHEYHBIMHU CTEHKAaMH M HaXOJUTCSI B COCTOSTHUM C KBAHTOBBIM
yucioM n = [. Ilokaxure, Kak ONpeAeanuTh KOOPAMHATHI TOYEK, B
KOTOPBIX BEPOSTHOCTb OOHApYKUTh MMKPOUYACTHUIy MaKCHUMaJlbHa.
Haiigure ux B yka3aHHOM ciyyae.

OIIK-1.B.1

44

CpaBHuTe JIMHY BOJIHBI ¢ bpoitns mis mapuka maccort my, = 0,2 T 1
o 2
POTOHA Maccoii m, = 1.67*10™’, HMErOImMUX 0MHAKOBBIE CKOPOCTH V.

OIIK-1.¥.1

45

Kakum o00pa3oM »sHeprusi «HyJIEBBIX KoJeOaHMH» KBaHTOBOTO
TapMOHMYECKOTO  OCIMJUIATOPa  CBA3aHA C  COOTHOIICHUEM
HeonpeneneHHocTei I'eiizendepra?

OIIK-1.B.1

46

HOC‘IHTaﬁTe, CKOJIBKO DJJICKTPOHOB MOXKET HaXOAUTHCA B OCHOBHOM
COCTOsIHHMM B aTOMC.

OIIK-1.¥.1

47

[TocuuTaiite, CKOJIBKO 3JIEKTPOHOB B aTOME, Y KOTOPOTO IEIUKOM
3arojHeHa BHEIIHSS 2p-000504ka. ATOM KakKoro BEIIECTBA MMEET
TaKyIO 3JIEKTPOHHYIO KOHPUTYpaLHio?

OIIK-1.¥.1

48

Kakum Moxer GBITB CIIMH qaCTull, KOTOPBIC  OMUCBLIBAOTC
craructukod ®epmu — Jlupaka? [IpuBeaure npuMepbl TAKMX YaCTHII.

OIIK-1.3.1

49

OOBbsicHUTE, YEeM OTJIMYAETCS XapaKTep 3allOJHEHHUS COCTOSHUMN
KBAaHTOBOW cHCTEeMbI (hepPMHUOHAMH U OO30HAMM.

OIIK-1.3.1




50 [Ipenmoxkure  Teopermyeckoe  obOocHoBanme, kak  wm3MeHurcs | OIIK-1.B.1
MPOBOJAMMOCTh KPEMHHEBOTO o0Opaslia, €clii B HEro BHEIPUTH
HEOOJIBIIIOE KOJWYECTBO WHIMEBON mMpumMecu? BaleHTHOCTh KpeMHUS
paBHa 4, BAJIGHTHOCTb UHUSA — 3.
51 ComnocTaBbTe CBOMCTBA CIIOHTAHHOTO M BBIHYKJIEHHOTO U3JTYy4CHUS. OIIK-1.B.1
52 OnummTte NPUHIUT paObOTHI 1a3epa Mo TPEXYPOBHEBOW cXeMe. OIIK-1.3.1
53 Jlazep paboraer mo TpexypoBHeBoW cxeme. OHeprus ocHoBHoro | OIIK-1.V.1
cocrosinus E; = -8 3B, sHeprus Bo30yXIeHHOTO cOCTOSTHUS £, = -5 3B,
SHEPrHsl MeTacTabMIIbHOTO cocTosTHMS E35=-5.2 3B. Onpenenure niuHy
BOJIHBI, HA KOTOPOH MPOUCXOIUT pabodee n3yuyeHue.
54 UeMy paBHa MoJIsIpHasi TEIIOEMKOCTh TBepAoro Ttena, coryiacHo | OIIK-1.3.1
KJIACCUYECKOU Teopuu TeroeMkoctu [rononra u Iltu?
55 OOBsicHUTe, KaK KBaHTOBash Teopus TerioeMkocTu TBepaoro Tema | OIIK-1.VY.1
Jlebast JOTIOTHSAET TEOPHIO TETIIOEMKOCTH DUHIIITEHHA.
56 Kakas wactuma HazeiBaetcst (ononom? Kakum  kBanTtoBbIM | OIIK-1.3.1

pacnpeeIeHueM OMUCHIBAIOTCS (POHOHBI?

[lepeyenp TeM i KypCOBOTO MPOECKTHPOBAHUS/BBHIMOJIHEHUS KYpPCOBOM pabOThI
npeacTaBiIeHbI B Tabmme 17.
Tabmuua 17 — Ilepedyens TeM 17151 KypCOBOTO MPOEKTUPOBAHMSI/BBITOTHEHHS KYPCOBOI paboThI

Ne i/t [TpumepHbIif epedeHs TeM sl KypCOBOTO IPOESKTUPOBAHUS/BBITOTHEHHS
3 KYpPCOBOM pabOTHI
Y4eOHBIM IJIAHOM HE NMPETyCMOTPEHO
BOHpOCBI AJid IIPOBCIACHUA HpOMC)KyTO‘-IHOfI arrecCralluu B BUAC TCCTUPOBAHUA

npeacTaBieHbI B Tabimie 18.

Ta6mmia 18 — [IpumepHsbIil mepeueHs BONPOCOB I TECTOB

Ne ri/nt

IIpuMepHBIii IepeYeHb BOPOCOB IS TECTOB

Kon
WHMKATOpa

Cemectp 1

Kakas Oyner TpaekTopusi y 4aCTHUIIbL, ABHKYILEHCS PABHOMEPHO C
MOCTOSIHHBIM T10 BEJINYUHE YCKOPEHUEM.

1) Ipsimast muHMAS

2) Jlunus ¢ meperuoom
3) [Tapabona

4) OKpY:KHOCTH

OIIK-1.¥.1

Omnpenenure, Kakas U3 NPEJCTABICHHBIX (U3NICCKUX BETUYUH UMEET
EIMHUITY U3MEPEHHUS, COBITA/IAIOIIYIO C SAMHUIICH U3MEPEHUS CUITHI.

1) Mmmynsc

2) Yckopenue

3) Bec

4) VYrnoas cKOpOCTb

OIIK-1.3.1

Yrto nponsoi i€t nociie abCoIOTHO HEYIIPYTOTO y1apa YacTHIl
MaccaMu m; = 4m; u ¢ KuHeTH4eckuMu sHeprusmu T, = 6T. Yactuua c
MaccoM m; JBUTAIACh BIIPABO, @ YaCTULA C MACCOH M, - HABCTpEUy
YacTHUIIE C MACCOU M.

OIIK-1.B.1




1) Yactuiel OyayT ABUTATHCS BIPABO

2) Equnasi yacTuma 0yaer ABUraTbecsi BJeBO

3) YacTuubl OyayT MOKOUTHCS

4) YacTuipl OyayT IBUraThCsl B TPOTUBOMOJIOKHBIE CTOPOHBI

[Ipoananu3upyiite, KaKOW OTBET SIBISETCS MPABUILHBIM Ha BOIIPOC:
«HUeMy paBHa cymMMa BHYTPEHHMX CHUJI, JEUCTBYIOIUX MEKIY TE€IaMU
3aMKHYTOW MEXAaHUYECKOU CUCTEMBI?»

1) V3MeHeHUIo 3HEPTUU CUCTEMBI

2) Hyaw

3) H3MeHeHUIo UMITYJIbCa CUCTEMBI
4) VYCKOpEeHHUIo EHTPa Macc CUCTEMBI

OIIK-1.B.1

Yo npou3oiIeT ¢ MOMEHTOM MHEPLIMU CBUHIIOBOTO IIMJIMHIpA
OTHOCHUTEJIBHO OCH, COBIAJAIOIIEH C €r0 FeOMETPUUECKON OCBIO
CUMMCTPUH, CCIIU HUJINHAP CIUIIOIIUTL B III/ICK?

1) He u3menurcs

2) YBeau4urcs

3) CoxpaHurcs

4) CtaHeT paBHBIM HYJIIO

OIIK-1.B.1

YKaXUTe BEPHYIO 3alMCh YPABHEHUS JUHAMUKH BPaILaTEIIbHOIO
JBHKEHHUS.

1) M=J*w
2) e=M/MJ
3) M=L*w’
4) L=r*p*sina

OIIK-1.3.1

VYkaxxuTe, 4eMy paBeH MOMEHT MHEPLUU TOHKOTO 00py4a Maccou m u
paamyca r

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

OIIK-1.3.1

Bribepure ¢pazy, COOTBETCTBYIOLIYIO IEpBOMY 3aKOH HbroTOHA:
«IIepsslii 3ak0H Hbpr0TOHA yTBEpXKAACT. ..»

1) ®akr cymecTBOBaHUs a0COTIOTHOTO JIBUKECHHS

2) CymecTBOBaHME HHEPUHAJIbHBIX CHCTEM 0TCYETA

3) ®axT cyuiecTBOBaHHs HEMHEPIMAIbHBIX CUCTEM OTCUETA
4) @axT cylecTBOBaHUS PUHIUI OTHOCUTENBHOCTH ["anumes

OIIK-1.3.1

PaccunraiiTe BeTMUUHY MOJYJISI MAKCUMaJIbHOW BEJTMYMHBI YCKOPEHUS
TOYKH, IBM)KCHHE KOTOPOM OMMCHIBACTCS YpaBHEHUEM X = 3c0s(2f —
/4) cm

) 12 w/i?
2) 3w/’
3) 7wk’
4) 9w/’

OIIK-1.¥.1




10

Bri6epute Gpopmyity, onpeaensoniyo BeIuIuHy (pa3oBoil CKOPOCTH
BOJTHBI

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

OIIK-1.3.1

11

PaccuuTtaiite, yemy paBHa paboTa KOHCEPBATUBHOM CHIIBI IO
3aMKHYTOU Tpaektopuu (1o Toukam 1,2,3 u 1)

1) 3aBucuT OT yOBUIH MTOTEHITHATBHON SHEPTUH

2) IlponopuuoHanbHa NPUPALICHUIO KHHETUUECKOM SHEPTUU
3) PaBHa Hy.10

4) 3aBHUCHUT OT CKOPOCTH JIBH)KCHHUSI.

OIIK-1.3.1

12

Kakas u3 nepedncieHHbIX (PU3HUIECKUX BEIMINH UMEET Pa3MEepPHOCTh
(kr-m)/c*?

1) MowmeHT cuibl
2) MomeHT HHepIHH

3) MomeHT umIysbca
4) Cuna

OIIK-1.3.1

13

Korna ranrenmmanbHoe yCKOpPEHUE PaBHO HYIIIO, @ HOPMaJIbHOE
YCKOPEHHE MOCTOSIHHO, TO TAKOE JBUYKEHUE HA3bIBACTCA ...

1) PaBHOMEpHBIM KPHUBOJIMHEHHBIM

2) PaBHOMEpHBIM MPSMOJIUHENHBIM

3) PaBHOYCKOPEHHBIM MPSMOJTHHEHHBIM
4) PaBHOMepHBIM BpallleHHUEM

OIIK-1.3.1

14

Bribepure npaBuiibHbINA 0TBET. Kak H3MEHSETCS MOJIyJIb CKOPOCTH TIPU
NPSIMOJIMHEHHOM JIBH)KEHUH, €CIIM 3aBUCUMOCTh IIPOMJIEHHOTO TEJIOM
MyTH OT BPEMEHU 3a/1aHa ypaBHEHUEM: S =4 + 154+

1) YoOwBaeT

2) IlpoxoauTt yepe3 MUHUMYM
3) Bospacraer

4) Octaércs MOCTOSTHHBIM

OIIK-1.B.1

15

Kaxk BpIUHCIISIETCS MOMEHT MHEPLIMM MaTEPUATIbHON TOUYKHU?

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

OIIK-1.3.1

16

Kaxk cooTHOCSATCS MOMEHTBI MHEPIIUU IUCKA J; U HUIIUH]pA J,;, KOTOpBIE
MMEIOT PaBHBIE MAcChl U paIuyChl?

1 J=J
2) I>7,

3) 1> 2%,
4y 1,>71.2

OIIK-1.V.1




17

HaiimuTe oTHOIIEHHE MPOU3BEACHHBIX padoT (A/Ay), €ciu 1Ba TUCKa ¢
paBHBIMU MaccaMu U paguycamu R; u R; (R} =2R,) packpyuuBaroT u3
COCTOSTHUSI TIOKOSI 10 OJJMHAKOBBIX YTIIOBBIX CKOPOCTEH.

1
2)3
3)4
4)5

OIIK-1.B.1

18

Kaxoii yuéHplii co3aai crienuaabHy0 TEOPUIO0 OTHOCUTEIBHOCTU
(CTO)?

1) Tanuneit
2) DiHITEHH
3) Jlopeni

4) bop

OIIK-1.3.1

19

Bribepute ypaBHEeHUE, ONUCHIBAIOIIEE TAPMOHUYECKUE KOJIEOAHHUS.

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

OIIK-1.3.1

20

[Ipoananu3upyiite, mpu KaKOM YCJIOBUHU B CUCTEME, COBEPIIIAOIIEH
BBIHY’KJICHHbIE KosieOaHus, OyaeT HabIr0AaThCs pe30HaHC (Mg —
coOCTBEHHAs YaCTOTa, ( — YaCTOTa BBIHYKIAIOIICH CHITBI)?

) o>w
2) >
3) o=
4) o <<w

OIIK-1.3.1

21

Bribepure, kakas puzndeckast BEIMUYMHA U3MEHSIETCS 110
BO3JICHICTBHEM CHJIBI Ha TEJIO COTTIACHO BTOPOMY 3akoHY HproToHa.

1) MomnspHas macca
2) Ckopocthb

3) Macca

4) MoOMEHT UHEepLHH

OIIK-1.3.1

22

Bri6epute, B Kakoi cucTeMe T MOJTHBIM MOMEHT UMITYJIbCa OCTACTCsI
IIOCTOSAHHBIM.

1) 3amkHyTOI

2) He3amkHYyTOH, Iie cyMMa MOMEHTOB BHYTPEHHUX CHJI PaBHA HYJIIO
3) HesamkHyTOH, rie CyMMa MOMEHTOB BHEIIHUX CHUJI IOCTOSIHHA

4) HeszamknyTOMI

OIIK-1.3.1

23

VYkaxwure, paboTa Kakoil U3 MepeuncIIeHHBIX CHJI paBHA HYJIIO IPU
3aMKHYTOW TPACKTOPHH JBYKCHHUS TEA.

1) Bszkoro Tpenus
2) Cwuibl TpeHUS Ka4eHUS
3) Tsarorenus

OIIK-1.3.1




4) Cwuibl TpeHHSI CKOJIbKEHUS

24

YeMmy paBHa BeJIMUMHA YCKOPEHHsI CBOOOJHOIO MAZICHNs g HA BBICOTE
HaJl IOBEPXHOCTBIO 3eMJIU, paBHOU panuycy 3emin? Bennuuny g
BOJIM3U OBEPXHOCTH 3eMIIH IIPHHSTH PaBHOH 9.8 M/c”.

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

OIIK-1.¥.1

25

[Ipoananu3upyiTe, Kak U3MEHUTCS TIEPHO]T KOJIeOaHUA
MAaTCMaTUYCCKOro MasTHHUKA, CCJIU JJIMHY €T0 TOABCCAa YBCIIMYUTH B 9
pas, a Mmaccy rpy3a — yBeJIU4YuTh B 4 pasa.

1) YBeauuurcs B 3 pa3a
2) VYBenuuutcs B 4 paza
3) VYwmenbmurcs B 2 pa3za
4) VYwmenbmuTcs B 4 paza

OIIK-1.¥.1

26

OueHuTe 3JIEKTPOSMKOCTD IIOCKOTO BO3YIIHOTO KOHAEHCATOPA, CIH
paccTosHIE MEXy ero OOKJIaAKaMH YBEIHYHUTh B 9 pas, a o0macTh
MEXIy OOKJIaIKaMu 3aJIUTh JUCTUILTMPOBAHHOM Bo10M (& = 81).

1) Ymenbmurcs B 4 pas
2) VYBenuuutcs B 4 paza
3) ¥YBeauuurcsa B 9 pa3
4) VYBenuuurtcs B 12 pa3

OIIK-1.B.1

27

HazoBute BeecTBa, KOTOpbIE IPU OOBIYHBIX YCIOBHUX MPAKTHUECKU
HE IPOBOJAT JJIEKTPUYECKUH TOK.

1) IIpoBomHuku

2) IlomynpoBOAHUKH
3) IlnmarmHa

4) JAudjekTpuKH

OIIK-1.3.1

28

Kax HanpaBiieHbI CUIIOBBIC JIMHUH HAMIPSKEHHOCTH
3JIEKTPOCTATHYECKOTO TOJIsI, CO3IAaHHOT'O TOUCYHBIM OTPHIIATEIIBHBIM
3apsiaom?

1) 3akpy4duBaroTCsi BOKPYT 3apsija

2) K3apsany

3) 3akpyduBarOTCs BOKpYT 3apsi/ia 110 YaCOBOM CTpEIIKE

4) 3axkpy4MBarOTCs BOKPYT 3apsiia IPOTUB YaCOBON CTPENKHU

OIIK-1.3.1

29

MoskeT 11 yacTuIa UMETh 3apsill, BEIMYMHA KoToporo B 1.5 pasa
00JIbIIIE AIIEMEHTAPHOT O 3apsaa?

1) Moxer

2) Her, He MoxKeT

3) MokeT, HO TOJIBKO €CIIU 3apsij] OTPULIATEIIbHBIN
4) MOoXKeT, HO TOJIbKO €CJIH 3apsi/l MOJIOKUTEIbHBIN

OIIK-1.3.1

30

UeMy paBeH MOTEHIHA AIEKTPUUECKOTO TOJIS?

OIIK-1.3.1




1) IloreHuumanbHON 3HEPTUS EAMHUYHOTO MOJIOKUTEIBHOTO 3apsaaa
WJIM OTHOLIEHUIO TOTEHIIMAIbHONW YHEPTUH K 3apsAay

2) Pabore cui1 moJsisi mo nepeMenieHuI0 eITHHUIHOT O
MOJIOKUTEIbHOT0 3apPsiia U3 JAHHOM TOYKHM 10JIS1 B
0eCKOHEYHOCTh

3) Cune, nelicTByIOIIEH Ha 3apsi]l, IOMEIICHHBIN B JAHHYIO TOUKY
noJIs

4) Kunetnueckoil sHEpruy MpoOHOT0 TOUEYHOTO SAMHUYHOTO 3apsaa
B JJAHHOM TOYKE ITOJIA

31

Harmmmmure dopmyny 3akona Oma B nudepennmanbaoit hopme.

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

OIIK-1.3.1

32

Haitagure npaBuiibHOE Ha3BaHUE U1 BEKTOPHOM CUIIOBOM
XapaKTEPUCTUKH IIEKTPOCTATUYECKOTO TOJIA.

1) Ilorenmuan

2) HanpskeHHOCTH
3) Wnnpyknus

4) 3apsn

OIIK-1.3.1

33

Onenute, Kak N3MEHUTCS CHJIA 3JIEKTPOCTATUUYECKOTIO B3aUMOAECUCTBUSA
JBYX TOYEUHBIX 3aps0B, €CIU OAWH U3 HUX YMEHBUIUTH B 4 pasa, a
PacCTOsSIHUE MEXKy HUMU YMEHBILIHNTD B 2 pasa.

1) VYmenbmutcs B 8 pa3
2) VYmeHpmutcs B 2 paza
3) VYwmenbmmutcs B 16 pa3
4) He uzmeHurtcs

OIIK-1.B.1

34

OnenuTe, Kak 3aBUCHUT AJIEKTpUUEcKasi IPOBOUMOCTb IPOBOJAHUKA OT
MPUIIOKEHHOM K HEMY Pa3HOCTH MOTEHIIHANIOB.

1) IIpsMo nponopuuoHanIbHO

2) IlponopuuoHaIbHO CTENEHU OT Pa3HOCTH MOTEHIMAIOB
3) IlponopuuoHanbHO KBagpaTy

4) He 3aBucur

OIIK-1.B.1

35

VYkaxure GU3NUECKYI0 BETHUUHY, KOTOpasi UMEET TY K€ SHUHULLY
U3MEPEHHUs], YTO U HAIIPSKEHUE.

1) HanpsxeHHOCTB
2) IlpoBonumocTb
3) 21AC

4) ComnpoTHuBICHUE

OIIK-1.3.1

Cemectp 2

36

Kak Ha3piBaeTcst BenmuunMHa HANPSHKEHHOCTH T10JIs1, €CIH
HaMarHMYEHHOCTH (heppOMarHeTuka oopaaercs B HyJlb U

OIIK-1.3.1




HAIPsPKCHHOCTD ITOJIS HAIMPpaBJICHA IPOTHUBOIIOJIOKHO I10JIHO,
BbI3BABHICMY HaMarHu4uBaHue?

1) T'mcrepesncom

2) KospuutusHoii cuioit
3) Tlonspusanueit

4) MarHuToABWXKYILEN CUIION

37

Onenure, M0 KaKOH TpaeKTOPUH OYAET ABUraThCs B MArHUTHOM T10JI€
YacTUIIA, JIETSIIAs C MOCTOSHHON CKOPOCTHIO BJIOJIb JIMHUN MAarHUTHOU

WHIYKIU?

1) OxpyXHOCTB
2) Ilpsamas
3) Osganonn
4) Dmmurc

OIIK-1.¥.1

38

B kakux eMHUIIAX U3MEPSAETCS HANPSHKCHHOCTH AIIEKTPUYECKOTO
oJs?

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

OIIK-1.3.1

39

VY cTaHOBUTE COOTBETCTBUE MEXy MaT€pHaIOM IPOBOJAHUKA U €r0
3IIEKTPOIPOBOJHOCTBIO:

Marepuan OneKTporpoBoAHOCTS (G, 1/(OM:-cm)
A) Meran 1)>10"-10"

B) [ToympoBOJHUK 2)10"°-10°

B) JIMIIeKTPUK 3)10*- 10°

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

OIIK-1.3.1

40

Onenute, Kak COOTHOCSITCS YIJIbl MTA/ICHUS 0L U OTpaXKEeHUs @ cBeTa?

) a>0
2) a>¢
3) a=¢
4) a<@

OIIK-1.3.1

41

[Ipoananuzupyiite, ueMy paBeH aOCOITIOTHBIN MOKa3aTelb
IIPEJIOMJIEHUS CPEABI C QUIEKTPUUECKON POHULIAEMOCTHIO € = 16 1
MarHUTHOM MPOHHULIAEMOCTHIO [L= 1.

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

4) 1/16

OIIK-1.B.1

42

VYkaxuTe sBJICHHE, KOTOpOE UMEHYeTCsl HHTep(epeHnei BoaH?

1) OrubaHue BOJTHAMH MPEMSATCTBUN
2) HanoxeHue ApPYyr Ha APyra BOJIH, HAYIIMX OT KOT€PEeHTHBIX

OIIK-1.3.1




HCTOYHUKOB
3) OTKJIOHEHHUE BOJIH OT IEPBOHAYAJILHOTO HAIIPaBJICHUS
pacIpoCTpaHEHHUs IIPU MEPEXOAE U3 OAHOU CPENBL B IPYTYIO
4) 3aBuUCHUMOCTb ()a30BON CKOPOCTH OT JITTMHBI BOJIHBI

43

[Ipoananuzupyiite, KaKuM JOJDKEH OBITH YTOJI MTaJICHHUS CBETOBOTO
Jy4a, 9TOOBI OTPAXKEHHBIH JIyd COCTABIISLI € MagaromumM yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.B.1

44

OnieHUTE ONTUYECKYIO IJIMHY NTYTH L U3 OAHOM TOYKH B IPYTYIO, €CIIH
paccTOosiHUE MEXY ABYMsI TOUKAMH MTPO3PAYHOM TUAIIEKTPUUYECKOM
cpensl S =4 M. [lokazarens npenomienus cpeapl n = 1.5. OnTudeckas
JUTMHA MTyTH L U3 OJTHOM TOYKHU B IPYT'yIO COCTABMUT. ..

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

OIIK-1.B.1

45

Jist 00bACHEHHSI KaKOTO SIBJICHUS MOXET ObITh UCIIOJIb30BaH MPHHLIUT
I'oiirenca-®penensa?

1) KorepentHOCTh

2) Judpaxuus

3) Tonspuzarus

4) KopmycKymsIpHO-BOJIHOBOH JTyan3M

OIIK-1.3.1

46

[Ipoananu3upyiite, UeMy paBeH MEPUO/I PEIIETKH, KOT/aa
nudpakionHas pemeTka coaepkuT 200 mTpuxoB Ha MIJITTUMETD.

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

OIIK-1.B.1

47

[Mpoananu3upyiiTe THTEHCHBHOCTB CBETA MPH UHTEPDEpEHIINN
OJIMHAKOBBIX BOJH C MHTEHCUBHOCTBIO / OT KOT€PEHTHBIX HCTOYHUKOB
B TOYKE, B KOTOPO# pa3HocTh (a3 paBHa 2*7*N (N=0, 1,2, ...)?

1) 4*1
2) 3*[
3 I
4y 0

OIIK-1.¥.1

48

YTo U3 mepeuncIeHHOr0 SBISETCS 0COOEHHOCTHIO CUIIOBBIX JIMHUM
MarduTHOTO Iousd?

1) CujoBble JIMHUM MATHUTHOTO MOJISI BCEr/1a 3aMKHYTbIe
2) MarauTHble CUJIOBBIC TMHUN HAYMHAIOTCS HA MATHUTHBIX U
3aKaHYUBAIOTCS HA AJICKTPUYECCKUX 3apsiaax

OIIK-1.3.1




3) MaruuTHbIe CHIIOBBIC TUHUHM HAUYMHAIOTCS 1 3aKaHUYMBAIOTCS HA
MAarHuTHBIX 3apsaax

4) MaruuTHbIe CHIIOBBIC TUHUHM HAUYMHAIOTCS 1 3aKaHUYMBAIOTCS HA
SJICKTPHUYCCKUX 3apiaax

49

CrenaiiTe BbIBOJI, KaKOM TEOMETPUIECKON (DUTYPOIl MOKHO OITUCATH
TPACKTOPUIO ABUKEHUS 3apsHKEHHOM YaCTHUIbI, IBUTAIOLIEHCS TT0]T
HeKOTOPBIM yriioM (0° <a < 90°) K THHUAM MarHUTHON MHIYKIIHH.

1) OxpyXHOCTB
2) Ilapabona
3) T'umep6Gomna
4) CnupaJuasb

OIIK-1.B.1

50

OneHure cTeneHp noyspu3aiuu P cBeTa, eciu CBEeT MpeacTaBiseT
c000i1 cMech €CTeCTBEHHOTO CBETA C IJIOCKOIOIIPU30BAHHBIM.
MHTEHCUBHOCTH MOJISIPU30BAHHOTO CBETA B JIyUe paBHA
MHTEHCUBHOCTH €CTECTBECHHOI'O CBETA.

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

OIIK-1.B.1

51

PaccunTaiiTe moka3areib NpeaoMIIEHUS BEIIECTBA, €CIIU CKOPOCTh
CBeTa IpH Mepexoie Tyda U3 BO3yxa B HEKOTOPOE BEIIECTBO
yMmeHblniach Ha 20%.

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

OIIK-1.¥.1

52

Paccunraiite yros Mexy ONTHYECKUMHU OCSIMU TOJISIpU3aTOpa U
aHanu3aropa. [Ipu npoxoxkaeHUN CKPELICHHBIX MOJIpU3aTopa U
aHaJIM3aTOpa MHTEHCUBHOCTh CBETA YMEHbIINIIACH B 4 pa3a.

1) 60°
2) 45°
3) 30°
4) 90°

OIIK-1.¥.1

53

[Ipoananu3upyiite, Kak K3MEHUTCA BEJIMYMHA MAaTHUTHON UHAYKIIUHU
Ha OCH JUTMHHOTO COJICHOUA, €CJIM TOK B HEM YBEJIMYUTH B 4 paza, a
MJIOTHOCTh HAMOTKHU BUTKOB YMEHBIIUTH B 2 pa3a?

1) YBesuuurcs B 2 pasza
2) VYBenuuutcs B9 pa3

3) VYmenpumrcs B 9 pa3
4) VYwmensmuresd B 3 pasza

OIIK-1.B.1

54

YKa)KI/ITe, KaKoe TEJI0 SIBJIsICTCS a0COIIOTHO YCPHBIM TCJIIOM.

1) Ilorsomaer Bce majaroiiee Ha Hero N3Jay4eHue
2) Orpaxaer Bce Majaroliee Ha HETo U3ITy4eHUe

OIIK-1.3.1




3) HM3nydaer B peHTT€HOBCKOM JIMANla30HE
4) WznyuyaeT B BUIUMOM AMAINa30HE

55

YV Kakoro u3 Teq oTpaXkaTeJIbHas CIIOCOOHOCTH OJIM3Ka K HYIIO?

1) ITpo3paunoro
2) 3epKanbHOIO
3) MaroBoro

4) YepHnoro

OIIK-1.3.1

56

Onenure, BO CKOJIBKO pa3 yBEJIUYMIACh SHEPIeTUUECKask CBETUMOCTh
abcomoTHO YepHOTO Tena npu ero Harpesanuu ¢ T1=1000K go T, =
3000K.

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

4) B 64 paza

OIIK-1.B.1

57

Bri6epure, kakas opmyina Hanbosee TOYHO OMUCHIBACT
CHEKTPATLHYIO TNIOTHOCTh SHEPTETUUECKON CBETHMOCTH a0COIIOTHO
YEepHOTO Tena.

1) ®opmyna Depmu-/Iupaka
2) ®opmyna boze-DiiHiTeliHa
3) ®opmyaa Ilnanka

4) ®opmyna Panes-/xunca

OIIK-1.3.1
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Kaxkoe uznyuenue gaBisieTcsi paBHOBECHBIM?

1) Anbda-, 6eTa-, raMMa-U3IIydCHUS

2) TemyioBOE U3JIyUYeHHUE

3) JIazepHoe uznydeHrue B BUIMMOM U HHPPAKPACHOM JUaIla30HaX
4) TopMO3HOE PEHTI€HOBCKOE U3JIy4EHHE

OIIK-1.3.1
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YKakuTe 3aKOH, KOTOPBIN OMPEAeTseT MOJI0KEHUE MaKCUMyMa
M3JIy9aTeIbHON CITIOCOOHOCTH a0COFOTHO YEPHOTO MPH 3aJaHHOMN
aOCOJTIOTHOM TeMITepaType.

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

3) 3akon Kupxroda

4) 3axon Masroca

OIIK-1.3.1
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VYkaxute Gpopmyity, ONpeaesionlyto SHEPTUI0 CBETOBOIO KBAaHTA!

1) E=(m*c?)/2

2) E=h*c

3) E=h*A

4) E=h*v=h*Alc

OIIK-1.3.1
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[Ipoananu3upyiiTe, Kak U3MEHSETCS CHJIa TOKA HACBIIICHHUS TIPH
doro3dexre B caydae yMeHbIICHHS CBETOBOTO MOTOKA MAIAIONIETO
CBeTa IMOCTOSIHHOM JUTMHBI BOJTHEI.

1) YMenbmaercs
2) CHavana yMEHbBIIAETCS, 3aTEM YBEIUUMBACTCS
3) CHavana yBeIMYMBAETCS, 3aTEM YMEHBIIIACTCS

OIIK-1.B.1




4) CHauasna ocTaeTcs TOCTOSTHHOM, a 3aTEM YMEHbIIIACTCS
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[Ipoananusupyire, 4TO IPOU30UIET C KWHETUYECKON SHEPruei
(OTOZIEKTPOHOB, €CIIH, HE MEHsS YaCTOTHI MAJal0IEro CBETa,
YBEJIMUYUTH €70 NHTEHCUBHOCTH B 2 pasa.

1) YmenbiuTcs B 2 pasza
2) YBenuuutcs B 4 paza
3) He usmenurcsi

4) YBenuuuTtcs B 2 pasza

OIIK-1.B.1
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OnenuTe BETMUMHY KpacHOU rpaHuisl porodddekra (B repuax) mis
KaToJ1a, U3rOTOBJIEHHOTO U3 BoJib(ppama TommuHoi 2 MmM. Katon
HOKPBIT clIoeM oKkcuaa 6apus. PaboTa BeIX0/a 3JIEKTPOHOB C
IOBEPXHOCTH KaToza paHa 2 5B. [Tocrosiauas [Tnanka — h = 6.6%107*
Jlx*c. 3apsi snektpora — e = 1.6%10™° K.

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

OIIK-1.B.1
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KakuMm 00pazom 3aBUCUT paboTa BHIXO/IA JIEKTPOHA C TOBEPXHOCTH
KaToJa U3 KaJMHs OT YaCTOTHI MaJIar0IIero ceera?

1) IIpsmo mponopIMoHAIBHO YaCTOTE

2) IlpomopimoHaIBHO YCKOPSIOMIEMY HAIPSKEHUTO
3) IIpomnopuuoHadbHO KBaApaTy YacTOThI

4) He 3aBHCHT OT 4aCTOTBI

OIIK-1.3.1
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[Ipoananusupyiite, OyaeT mu Habmoaatbes pororddexr, ecnu
IUTACTHHKY M3 JJaHTaHa 00JIy4aTh CBETOM C JUIMHOW BOJIHBI 600 HM?
PaboTa BrIX0/1a JIEKTpOHA U3 JaHTaHa paBHa 3.3 3B.

1) ®otorddexT Bo3MOKEH, €CII KaTOI HATPETh J0 TeMIiepaTypsl 347
K

2) He oyner

3) ®oTo3(h(HeKT BOZMOXKEH, €CITU TONOTHUTEILHO MPHIIOKUTH K
TUTACTUHKE YCKOPSIOIIYIO PA3HOCTh MMOTEHIINAJIOB BETUYMHON HE
MmeHee 1 B

4) ®orod3ddeKT BO3MOKEH C BEPOATHOCTHIO p ~ (.5

OIIK-1.B.1
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CnenaiiTe BBIBOJ O BEIMYMHE MHHUMAIBHOTO 00pPAaTHOTO HANPSKEHUS,
IpU KOTOPOM TIOJTHOCTBIO MIPEKparaeTcs GOTOTOK. Y CIIOBHE: SHEPTUS
¢doroHOB paBHa 6.5 3B, a poToKaTOA UIrOTOBIIECH U3 IUTHSL, paboTa
BBIXOJa KOTOPOTO cocTaBisieT 2.5 »B.

1)4B
2)9B

3)6.5B
4)2.5B

OIIK-1.B.1
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OrneHute, BO CKOJIBKO pa3 AaBJICHUE CBETA, MAA0IIET0
NEPICHIUKYISIPHO UACATHFHO 3epKaTbHOM TOBEPXHOCTH, OOJIBIIIE
JABJICHUS CBETA, MAJAIOIIETO TIEPIICHIUKYISPHO UCaThHO YEPHOU
MOBEPXHOCTH.

OIIK-1.B.1




1)2
2)1
3)1.5
4)3
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Onenute, OT KaKMX BEJIUMYMH 3aBUCHUT CUJIa CBETOBOIO JABJICHUS C
KBAaHTOBOW TOYKH 3PECHUS:

A) Yucna poTOHOB B CBETOBOM ITyUKE;

B) Dueprum ¢otona;

B) Koaddunmenra otpakeHus MOBEPXHOCTH.

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

OIIK-1.¥.1
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[Ipoananu3upyiiTe, B KaKMX 00JIACTAX CIIEKTPA IJICKTPOMArHUTHBIX
BOJIH BO3MOKHO HabOmoaenne dpdexra Komnrona.

1) Bumumerit nuamna3on

2) Pagnonnanason

3) TeparepioBblii AHama3zoH

4) PeHTreHOBCKMI THANA30H U TAaMMAa-U3J1yUeHue

OIIK-1.V.1
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Kaxum o0pazom ummysbc GoToHa CBSA3aH C AITUHOI BOJIHBI?

1) Mmnynse npsiMo NponopLUyuOHAIEH JITMHE BOJIHBI

2) Hmnynsc npsiMo IpONOpLUOHANIEH KBAAPATy JJIMHBI BOJIHBI

3) UmnyJbc 00paTHO NPONOPUHOHAJIEH JVIHHE BOJTHBI

4) HMmnynbc npsMo NpornopLuOHAJIEH KOPHIO KBaJIPaTHOMY OT JJINHBI
BOJIHBI

OIIK-1.3.1
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B kakoii 001acTu criekTpa 3MeKTPOMArHUTHOTO U3TYYEHUS UMITYIIbC
(oTOHA MMeeT MUHUMAJIbHOE 3HaueHue?

1) UadpakpacHoe u3nydeHue
2) TepareprioBoe U3Iy4eHUE
3) PenTreHoBckoe u3inydeHue
4) Pagnonsaydyenue

OIIK-1.3.1
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[Ipoananu3upyiite, Kakoe U3 MPUBEICHHBIX BbICKa3bIBAHUN
MIPOTUBOPEYUT KBAHTOBOM TEOPUU CBETA!

1) UHTeHCHMBHOCTDH CBETA He 3aBHCHUT OT IJIOTHOCTH MOTOKA
¢oTOoHOB M MX IHEPTrUMN

2) CBeT MOXET U3Ty4aThCsl U PACTIPOCTPAHATHCS TOJIBKO OTAEIbHBIMU
MOPILUSMHU — KBaHTAMU

3) KaxxqomMy 13 KBaHTOBBIX COCTOSIHUM, B KOTOPOM HaXOAUTCSI aTOMHAas
CUCTEMa, COOTBETCTBYET OIpe/IeJICHHbIN YPOBEHb SHEPTHH

4) Jlnst 9acTUIlbl He MOTYT OBITh OJJHOBPEMEHHO TOYHO N3MEPEHBI
KOOPJMHATHI U UMITYJIBC

OIIK-1.B.1

73

Ykaxure, B 4EM 3aKJII0YAETCS CMBICI MEpBOro noctyiara bopa.

1) YTBepxaeHue 0 CylieCTBOBAHUHU CTALMOHAPHBIX COCTOSIHUM, B
KOTOPbIX ATOM He M3JIy4YaeT U He MOIJIOIAeT JHePIruu

OIIK-1.3.1




2) Pa3HOCTb PHEpPruil JByX CTALlMOHAPHBIX COCTOSIHUM paBHA SHEPTUU
M3JTy4aeMOro WM MOTJI0NIAEMOr0 KBaHTa CBETA

3) B aTome 31eKTpOHBI ABMXKYTCS 10 OpOUTaM, OJIM3KHM K KPYTOBBIM

4) ATOM COCTOMT U3 NOJIOKUTENBHO 3apSKEHHOTO pa U
OTPULATENIBHO 3apsyKEHHBIX AIEKTPOHOB
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Bri6epuTe, kakoe U3 NpUBEIECHHBIX HUYKE BHICKa3bIBAHUN MIPABUIILHO
OIMHCHIBAET CIIOCOOHOCTh ATOMOB K M3JIyUEHHUIO U MOTJIOMIEHUIO
SHEPrUuu: «ATOMBI MOTYT ...».

1) HoryiomaTs M U3J1y4aTh JHUIIb HEKOTOPbIl TUCKPETHbII HA00OP
3HAYEHUH YHEePIruu

2) M3mydath 1 IOTJIOMIATH JTFOOYIO TIOPITUIO YHEPTUH

3) Uzny4ate 1u60 TUCKPETHBIN HAOOP 3HAYEHUH SHEPTHH, THOO
T00YIO TIOPIIHIO SHEPTHH

4) MznyuaTh J100YI0 MOPIUIO SHEPTHH, a OTJIOMATh JIMIITh HEKOTOPBIH

OIIK-1.3.1
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yKa)KI/ITe, K KaKOMy ﬂnana30Hy I/I3J'Iy‘IeHI/ISI OTHOCATCA HepeXOIILI n3
cepun bansmepa B atrome Bojiopoaa’?

1) TemnnoBoe uznmydeHue

2) PeHTreHoBCKOE U3ITyYCHHE
3) T'amma-uznydeHue

4) Buaumpblii cBeT

OIIK-1.3.1
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[Ipoananu3upyiite, Kak K3MEHWJIACh YHEPTUSA aTOMa BOAOPOJA IIPHU
M3TydeHIH UM (OTOHA C JUTHHOI BOIHBI A =4.86%107 M?

1) VYBenuuwmnach Ha 4.86 5B
2) Ymenbmuiaach Ha 2.55 3B
3) VYwmensmunach Ha 4.86 5B
4) VBenuuunach Ha 9.72 5B

OIIK-1.¥.1
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OreHuTe Pa3HOCTh PHEPTHIA OCHOBHOTO U BO30YKJICHHOTO COCTOSTHUS
(B »B). JlaHO: 37I€KTPOH B aTOME TIEpEeIIeN U3 BO30YKICHHOTO
COCTOSIHHSI B OCHOBHOE, U IPU JAHHOM IIEPEXOAE MPOU30IILIO
u3nydeHue GpoToHa ¢ JUIMHOM BOJIHBI 650 HM.

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

OIIK-1.B.1
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VYkaxure, B 4EM 3aKIIIOUAECTCS TUNIOTE3A e bpoins.

1) JIro0ble MUKPOYaCTHIBI HAPSAY ¢ KOPNYCKYJISPHBIMHA
00J1a1210T BOJTHOBBIMHU CBOHCTBAMH

2) ATOM He MOXET coJiepKaTh 0oJiee IBYX IEKTPOHOB, HAXOIAIMXCS
B OJIMHAKOBBIX CTALIMOHAPHBIX COCTOSIHUSX, OMPENIEIIEMbIX HAOOpOM
YEThIPEX KBAHTOBBIX YUCEI

3) OnTHOBPEMEHHO HEBO3MOXHO C BHICOKOW TOYHOCTBIO 3a7aTh
KOOPJAUHATHI M UMITYJILC MUKPOYACTHULIBI

4) DHeprust UCIyCKAETCs U MOTJIONIAETCSl HE HETPEPBIBHO, a
OT/ICJIbHBIMU KBaHTaMU

OIIK-1.3.1
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Bribepure yrBepxaeHue, Hanbosee MpaBUIbHO COOTBETCTBYIOIIEE
runorese ae bpois:

1) MukpouyacTuubl MOTyT NPOSIBIASTH BOJTHOBBIE CBOIiCTBA
2) DneKTpoMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHIL

3) V xaxzao# yacTHIbl CyIIECTBYET aHTUYACTHULIA

4) Snpo aroma COCTOUT U3 KBapKOB

OIIK-1.3.1
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Paccuuraiite 1umHy BOJIHBI 1€ bpoiis Uit 211eKTpoHa, JBUKYILETOCs
CO CKOPOCTBIO 3.6 KM/c. Macca anekrpona m.=9,1*107'kr, 3apsia
anextpoHa qe=—1,6%10"" K.

1) 1.6 Mkm
2) 2.6 wm

3) 201 um
4) 3.6 MKM

OIIK-1.¥.1
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VYKaXuTe KOJIMYECTBO 3HAYCHUM, KOTOPBIE MOKET IPUHUMATh
MarHUTHOE KBaHTOBOE YMCJIO M MPH JAHHOM 3HAYE€HUH OpOUTAIBHOTO
KBaHTOBOTO ymcna /?

12+1
2)31+1
3)I-1;

4)1

OIIK-1.3.1
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VYkaxure, 4To ONpeaesseT INIaBHOE KBAHTOBOE YUCIIO N?

1) DHepreTuyecKkue ypoBHH 3JIeKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITYJIbCa JIEKTPOHA B aTOME

3) [Ipoexkiuio opOUTATILHOIO MOMEHTA UMITYJIbCa HJIEKTPOHA Ha
3aJJaHHOE HalpaBJICHUE

4) BennunHy MOMEHTA UMITYJIbCA 3JEKTPOHA B 3aJaHHOM HaIlpaBJICHUU

OIIK-1.3.1
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YKa)KI/ITe, 4TO OMpPCACIIICT MArHUTHOC KBAHTOBOC YHCJIO m?

1) OpOuTanbHbIii MEXaHUYECKHI MOMEHT JJIEKTPOHA B aTOME
2) DHEPruo CTaIMOHAPHOTO COCTOSIHUS JICKTPOHA B aTOME
3) BeinunHy MOMEHTa MMITYJIbCA 3JIEKTPOHA B 32JaHHOM
HaIlpaBJICHUHU

4) DOHepreTuuecKre ypoBHU JIEKTPOHA B aTOME

OIIK-1.3.1
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B uecTh xoro Ha3zBaH 3 (PeKT pacmierieHus ypoBHEH YJHEPTUU aTOMa
BO BHEIIIHEM 3JICKTPHUECKOM IoJIe?

1) Ditnmreiina u e Xaaca
2) Hltapka

3) OrTuHrCcrayseHa

4) AaponoBa-boma

OIIK-1.3.1
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Kaxk Ha3zsIBaloT TMHUHU B CIICKTPC KOM6I/IHaLII/IOHHOFO pacceaHusd €
qaCTOTaMH, MCHBIIIMMHU 4YaCTOThI ITaJar0Iero cBera?

1) OpaHXeBBIMH CITyTHUKAMHU

2) AHTHCTOKCOBBIMHU CITyTHUKaMHU

3) CTOKCOBBIMH CIYyTHUKAMH

4) AHTaroHMCTUYECKUMU CITyTHUKaMU

OIIK-1.3.1
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[MosicHuTe (hr3nyecKuii CMBICT BOJTHOBOM (DyHKIINU.

1) BonnoBast GyHKIHS IPONOPLHUOHATIBHA JHEPTUU YACTHUIIBI

2) IlpousBeneHue BOJTHOBOH GyHKIIMH HA KOMILJIEKCHO-
COMPSIZKEHHOE BbIpaKeHUe PABHO NJIOTHOCTH BePOSITHOCTH
00HapY:KeHUS YACTHIbI.

3) BousnoBast pyHKIMS 00paTHO MPONOPLHOHATBHA IJTMHE BOJIHBI J1€
bpoiins

4) BonHoBas QpyHKIUS MPeICTaBIsAET CO00M KHHEMATHYECKUI 3aKOH
JBIKEHUSI MUKPOYACTHIIHI X = X(t) B HESABHOU (hopme.

OIIK-1.3.1
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BriGepute BepHYIO (OPMYIMPOBKY COOTHOIICHHS HEOTPEICICHHOCTEH
['eitzenOepra:

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

OIIK-1.3.1

88

YKa)KI/ITe, KaKH€ 4aCTHUIbI ABJIAIOTCA (1)epMI/IOHaMI/II

1) DnekTpuyecku 3apsKEHHbBIE YaCTHUIIBL.

2) DneKTpUYeCKH HEUTpaIbHbIC YACTHIIBI.

3) Bce yacTHIBI C MOJYLEJBIM CIIHHOM.

4) DIEeKTpUUYECKH 3apsHKCHHBIC YACTHIIBI C IIEJIBIM CITHHOM.

OIIK-1.3.1
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Kak Ha3bIBaeTcs TBepi0€ TEN0, y KOTOPOTO BaJCHTHAs 30HA
MOJIHOCTHIO 3aM0JIHEeHAa, 30Ha TPOBOANMOCTH — IMOJIHOCTHIO CBOOOIHA, a
HIMPUHA 3alPEIICHHON 30HbI BEJIMKA 10 CPABHEHUIO C YHEPTUEH
TEIJIOBOTO JABMKECHUS?

1) IIpoBomuuk

2) JmdjexkTpuk

3) TlomynpoBogHUK

4) IlpuMecHBII MOITYIPOBOIHUK

OIIK-1.3.1
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Kaxyro pazmepHocTh nuMmeeT nocrosinHas [Inanka B cucreme CHU?

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

OIIK-1.3.1
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O1uieHuTE, KaKOM CMBIC UMEET COOTHOILIEHHE HEOTPEICICHHOCTEM
['eit3enOepra 11t SHEPTUM YaCTHIIHI U BPEMEHU MPEObIBAaHUS €€ B
COCTOSTHUM C JAaHHOW SHEpruein?

1) DHeprus mpsiMO MPOMOPIIMOHAIBHA BpPEMEHH

2) Oueprust oOpaTHO MPOMOPIIMOHAIIEHA BpEMEHHU

3) Dueprus u Bpemsi MOTYT OBbITh U3MEPEHBI OJHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO

4) Yem 0oJiblIe HeONPeEAEJEHHOCTh JHEPTUH, TEM MEHbIIIe
Heolpe/e/IeHHOCTh BpeMeHH!

OIIK-1.B.1




92

Kak Ha3siBacTCsS COCTOSIHHE 9JICKTPOHA B aTOMC, COOTBCTCTBYIOIICC
MHWHUMAJIbHOMY BO3MO>KHOMY 3HAYCHUIO €T'O BHGPFI/II/I?

1) Bo30yxneHHOE COCTOSIHUE
2) MeracTaOUIbHOE COCTOSIHUE
3) OcHOBHOE COCTOSIHHE

4) BasieHTHOE COCTOSIHHE

OIIK-1.3.1
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B yewm 3akmrouaercs TyHHENbHBIN YD PeKT?

1) B BoIHOBOM XapakTepe IBUKEHUS MUKPOYACTHIIHI B
NEPUOANYECKOM MOTEHIIHATIE

2) B xopmyckyaspHOM MOBEIEHUH JIEKTPOMArHUTHOTO U3JTy4EHUs
U IPOXOXKACHUU €T0 Yepe3 y3KOe OTBEPCTHE

3) B HaxoAeHHH YacTUIIBI Cpa3y B HECKOJIBKHUX TOUYKAX
IPOCTPAHCTBA OJTHOBPEMEHHO

4) B npoxo:kaeHuHd MUKPOYACTUIIBI Yepe3 MOTEeHIHAIbLHbII
0apbep, KOI/1a JHePrus YacTHLbI MeHbIlIe BbICOTHI 3TOT0
O0apbepa

OIIK-1.3.1
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Kaxue noasmxHble YaCTULIBI MM KBa3UYACTHILIBI SIBJISIOTCS
HOCHUTEJISIMU 3aps/1a B ITOJIYIIPOBOIHUKAX ?

1) OnexTpoHsl

2) IlpoTtoHsl

3) DJIeKTPOHBI H ABIPKH
4) Honbl

OIIK-1.3.1

Bonpocs! it IpOBEPKU OCTATOYHBIX 3HAHUN
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Hpoqumaﬁme mekcm, 6bz6epume npaeuﬂbnbzﬁ omeem u 3anuuiume
apcymenniol, 0606'H08b166170u4u€ 8bl60p omeema.

YKa)KI/ITC, 4YTO M3 NCPEUYHUCIICHHOIO HE ABJIACTCA CTPOrMM YCJIOBUEM
IJI1 KOTCPCHTHOCTU CBCTOBBIX BOJIH.

1) OnMHaKOBOCTh aMILTUTY/L
2) IlocrostHCTBO pa3zHOCTH (a3
3) PaBeHCTBO JJIMH BOJIH

4) PaBeHCTBO 4acToOT

OtBet: 1) OAMHAKOBOCTH AMILUIUTY/I, MOCKOJBbKY JIsl YCTOMYNBOM
HHTeP(epeHIIHOHHOH KAPTHHBI HEO0XOAUMBbI PABEHCTBO IJHMH
BOJIH (2, CJ1eI0BaTEIbHO, M YACTOT) M MOCTOSTHCTBO pa3HocTH (a3s.
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Ipouumaiime mexcm, 6vibepume npasuibHvle 6apPUAHMbL OMEemda U
3anuwiume ap2ymenmel, 060CHO8bI8AIOWUE 8bIOOP OMeema.

VYkaxure, Kakue U3 MepeYuCICHHBIX HI)KE HAOOPOB TPeX KBAHTOBBIX
YHCEN B aTOME SBJIAIOTCS JIOIyCTUMBIMU.

Ortser: 1, 3 u 4, 10CKOJbKY INIABHOE KBAHTOBOE YHCJIO0 /72 HE MOXKET

OIIK-1




HMeTh HyJIeBOe 3HAYeHMHe.
Ilpouumaiime mexcm u ycmanosume coomeemcmeue. K kagicooii
no3uyuu, OAHHOU 8 1e6oM Cmobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
YCcTaHOBUTE COOTBETCTBHE MEXAY XapakTEPOM JIBIDKCHHS |
JIEUCTBYIOLLEH HA TEJIO CUIIOM.
97
JIBuxeHue Cuna
1) PaBHOMEpHOE MPSIMOTMHEIHOE A) llerTpocTpemuTenbHas
2) PaBHoycKkopeHHOe npsimonuHeitHoe | b) IlocTosHHas
3) PaBHOMepHOE BpalieHue B) PaBnast Hymo
Otset: 1-B, 2-b, 3-A
Ilpouumavime  mexcm u  ycmanosume  NOCA€008AMENbHOCHIb.
3anuwume coomeemcmeyOuyio NOCie008amenIbHOCMy OVKE cllesd
Hanpaso.
Pacrionoxure nepedncieHHbIe HIKE Tela B MOPSAKE BO3PACTAHUS UX
MOMEHTa HWHEpIHUH. Macchl W XapaKTepHBIE pa3Mepbl TeJ CUHUTATh
08 OJIMHAKOBBIMU.
A) lap
b) Tonkoe KoJbI10
B) Hununap
OTtBer: ABB
Ilpouumatime mexcm u 3anuwiume pazeepHymviii 000CHOBAHHDI
omeem:
OOBsicHUTe, KaK U3MEHHUTCS CHJIa TOKa 4Yepe3 MPOBOAHHK, €CIH TPH
HEU3MEHHON Pa3HOCTH IMOTEHIMAIOB HAa €ro KOHIAX M TMOCTOSHHOM
99 TOJIIIIMHE MTPOBOIHUKA YBEIIMYUTH €T0 JUTUHY.
OtBer: Ilpu yBeiuyeHMH AJMHBI NMPOBOAHMKA BO3PACTaeT €ro
CONMPOTHUBJIEHHE, 2 ¢ POCTOM CONPOTHUBJIEHNS, B COOTBETCTBHHU C
3akoHOM OMa, yMeHbIIIaeTCsl CHJIa TOKA.

llpumeuanue. Cuctema OLICHUBAHUS TECTOBBIX 3aJJaHUI PA3IMYHOTO THUIIA!

1) 3apanne KOMOMHHPOBAHHOIO THIA C BBIOOPOM OJHOr0 BEPHOI0 OTBeTa M3
yeThbIpex MNpelIo:KeHHBIX U 000CHOBAHHEM BbIOOpA CUMTACTCS BEPHBIM, €CJIH TMPABHIBHO
yKa3aHa IMdpa U MpUBEICHBl KOHKPETHBIE apryMEHTHI, MCIOJb3yeMble NPHU BbIOOpE OTBETA.
[TomHOE coBmazieHWE C BEPHBIM OTBETOM OIlleHHMBaeTcs | 0OamioM, HEBEPHBIH OTBET WJIH €ro
orcyrctBue — () 6aoB.

2) 3aganne KOMOMHMPOBAHHOIO THIIA ¢ BLIOOPOM HECKOJIbKMX BAPHAHTOB OTBETA U3
NpPeIVI0KEHHBIX W Pa3sBepPHYTHIM O00OCHOBaHHMEM BbIOOpPA CUMTAETCS BEPHBIM, €CIIU
MPaBUJILHO yKa3aHbI IU(PHI M TPUBEACHBI KOHKPETHBIE apTyMEHTHI, MCIIOJIb3yeMbIe IPU BHIOOpE
OTBCTOB. HOHHOC COBIIAACHHUEC C BepHBIM OTBETOM OIICHHUBACTCA 1 GaJIJIOM, €CJIn ,Z[OHyH_IeHBI
OIMOKY WJIK OTBET OTCYTCTBYeT — () 6asiIoB.

3) 3amaHue 3aKpPBITOr0 THUIA HA YCTAHOBJIEHHE COOTBETCTBHUSl CUMTACTCS BEPHBIM,
€CJIM YCTaHOBJICHBI BCE COOTBETCTBHUS (ITO3UIIMM W3 OJIHOTO CTOJOIIAa BEPHO COMOCTABIICHBI C
NO3ULUSAMH Apyroro croibua). [TomHoe coBmazeHne ¢ BEpHbIM OTBETOM OLieHUBaeTcs 1 Oammom,
HEBEPHBIN OTBET WJIM €T0 OTCyTcTBHE — () OaIIIIOB

4) 3agaHuMe 3aKpbITOr0 THUINA HA YCTAHOBJIEHHE IOCJIEI0BATEIbHOCTH CUHUTACTCS
BEpHBIM, €CJIM TPABWJIBHO yKa3aHa BCs MocieaoBartelbHOCTh mudp. IlomHoe coBmageHue ¢




BEPHBIM OTBETOM OIICHHMBaeTcs 1 OanioM, eciii JOMyIIEHb! OMUOKN WM OTBET OTCYTCTBYeT — 0
0asioB.

5) 3agaHue OTKPBITOr0 THNA ¢ Pa3BePHYTHIM 0TBETOM CUHTACTCSI BEPHBIM, €CIIM OTBET
COBMAJAaeT C OTAJIOHHBIM [0 COACPKAHUIO W TONHOTE. [IpaBWIIBHBIA OTBET 3a 3aJaHHe
olieHuBaeTcs B 3 6asa, eciu JoMmyieHa oJHa OINOKa \ HETOYHOCTH \ OTBET MPABWIbHBIH, HO HE
NoJIHBIN — 1 Gat, ecnu qomymieHo 6osee 1 ommOKu \ OTBET HEMPABWIBHBIN \ OTBET OTCYTCTBYET
— 0 GasyoB.

[lepeueHb TeM KOHTPOJBHBIX pabOT MO AMCHUUIUIMHE OOYUYaIOMIMXCS 3a04HONW (OPMBI
00ydJeHwus1, mpeicTaBiIeHbl B Ta0uIe 19.

Tabmuua 19 — IlepeyeHb KOHTPOIBHBIX paboT

Ne i/ IlepeyeHb KOHTPOJIBHBIX pabOT

He npenycmoTrpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
UH/INKATOPOB, XapaKTEpU3YIOMUX HdTambl (OpMUPOBAHHUS KOMIIETCHLUMH, COJepXKarcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYyIONIMX MOPANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHON aTTECTAIllMi 00yJaroInuXcs
['VAIL

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

11.1. Meronuueckue yKa3zaHUsl Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE H3JIOKeHHEe ydeOHoro martepuasia. HazHaueHue COBpEMEHHOW JICKIIUU B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTIBHBIX MPOOJIeM AWCIUIUIMHBI, METOOB HAYyYHOTO TIIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM Tporiecce JEeKIUsl BBIMOJHIET METOJOJOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYIO (GYHKIMH. JIEKIHs pacKphIBacT MOHATUHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOoOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
MOKa3bIBAET B3AUMOCBSI3b C APYTUMH TACIIUTUTUHAMH.

[Lnaaupyembie pe3yabTaThl IPU OCBOCHUH 00YYAIOIIUMUCS JICKIIMOHHOTO MaTepUaa;

— MOJIy4YeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3AUMOCBSI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
onpeAeNsieTcs eJIeBOM YCTAaHOBKOU K KaXKJI0M KOHKPETHOUM TEME;

— TIOTy4YEHHE OMbITa TBOPUECKON pabOTHI COBMECTHO C MPEToJaBaTelieM;

— pa3BuTHE NPO(PECCHOHAIBLHO-IENOBBIX  KayecTB, JIOOBH K  TpPEAMETY U
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBILIJICHUSI.

—  TIOsIBJIEHHWE HEOOXOMMOT0 HHTEpeca, HEOOXOIUMOTO JJII CAMOCTOSTEIILHON PabOTHI;

— TMOJIyYeHHUE 3HaHUM O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKU U O MIPOTHO3€E
WX Pa3BUTHS HA OJIMKANIIINE TOMBI;

— Hay4HThCS METOAMYECKH OOpadaThiBaTh Marepuai (BBIICIATH TJIABHBIC MBICIUA H
MTOJIOXKEHUSI, IPUXOJAUTHh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATH X B PA3JIMYHBIX (POPMYIUPOBKAX);

— TOJTy4YeHHE TOYHOTO MOHUMAHWMSI BCEX HEOOXOIUMBIX TEPMUHOB U TIOHATHH.

JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEN CIIAWIOB U
WCIIOJIb30BAaHUEM pPa3[laTOYHOrO0 Marepuajga TIpU TPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
O0COOCHHOCTSIX TPUMEHEHHUS OT/ICTHHBIX TEMATHK 110 TUCLUTUTHHE.

CTpyKTypa OpeIocTaBICHHUS JICKIIMOHHOTO MaTepHaa:

— JIEKIIMU COTJIACHO paszzaenam (Tabmn.3) u temam (Tadi.4).




11.2. Meronuueckue ykasaHus JUIs OOYYaIOIIMXCSl IO BBIOJHEHHIO JTa0OpaTOPHBIX
pabor.

B xoze BbInoMHEHNS 1a00PAaTOPHBIX PadOT 00YJAIOIIUIICS JOKEH YIIIyOUTh U 3aKPEIHTh
3HAHUs, IPAKTUYECKUE HaBBIKU, OBJIAJETh COBPEMEHHOW METOJUKON M TEXHUKON SKCIEpUMEHTa
B COOTBETCTBUM C KBIM(UKALMOHHOW XapaKTEPUCTUKON oOydaromierocs. BsimomHeHue
71a00paTOPHBIX PabOT COCTOUT U3 IKCIEPUMEHTAIBHO-NPAKTUUECKON, pacueTHO-aHAIUTHYECKOM
4acTEH U KOHTPOJIBHBIX MEPOIIPUATHH.

Brimonaenne mabopaTOpHBIX pabOT O0ydaromUMCs SIBIISETCS HEOThEMJIEMOW YacThIO
U3yYCHHs] JUCHMIUIMHBI, OIpeNeIieMOi Yy4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIUM peIIeHUe CIEIYIONIMX OCHOBHBIX 3a/1a4 00y4aroerocs:

— NpHOOpEeTeHHE HABBIKOB MCCIICAOBAHUS MTPOLIECCOB, SBICHUH U 00BEKTOB, H3Y4aeMbIX
B paMKax JaHHOW AUCLUILINHBI;

— 3aKpeIUIEHHEe, Pa3BUTHE M JeTalu3alys TEOPETUYECKUX 3HAHMI, IMOJYYEHHBIX Ha
JCKIHSIX;

— TIOJIydeHHE HOBOW MH(MOPMAIUHU TI0 U3YIaeMOU TUCITUTIIINHE;

— TpuoOpeTeHrne HaBBIKOB CAMOCTOATEIIbLHON pabOTHI € JIA0OPaTOPHBIM 000PYI0BaHUEM
U ipubopamu.

3asanue u TpeOOBaHMS K MPOBEICHUIO JIAOOPATOPHBIX PabOT

B Teuenme cemecTpa KakIpli CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciuminie dusnka JOMKEH BBIMOJHUTH OMNpeesieHHOoe 4Hciio jadopaTopHbiXx pabot. Ha
KaX/1yIo J1a0opaTopHylo paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHUE
U3MEpPEHM, 1 OJTHO Ha 3almUTy oTuera. OTYET MUILETCS HE BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

B Hauvane cemecTpa 10 Hayasa 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE O€30MacCHOCTU MpH TMPOBEIEHHM JIAOOpaTOpHBIX padoT mo ¢usuke. [IpoxoxneHue
MHCTPYKTa)xa (PUKCUpPYyeTCs B CHEIHATILHOM KypHaJle; TaM HY>KHO 00s13aTEIbHO pacicaThCsl.

B nabGopaTtopuio CTyneHTBHl AODKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAUEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHWUE PAOOTHI M TECOPETUYECKHE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3aena Kypca. He 3a0biBaiiTe 0 pEeKOMEHIOBaHHOHM JHTEparype u
00s13aTeIHLHO MOTYyYuTe B OMOIMOTEKE BCE MOCOOMS, BRITyCKaeMble Kadeapoil.

BeimonsATe paboTy CTYOEHTY pa3pelaercs, JUIIb MOCcie JIOMyCcKa, MOJy4YeHHOTO 1ociie
Oecenpl ¢ mpenonasaresieM. [IpenogaBatens 10KeH yOeIUTHCS, UTO CTYJACHT MOHUMAET:

- Kakue SIBJICHUsS OH OyJieT HaOJII01aTh U UCCIIEIOBATD;

- Kakas LieJb Iepel HUM IIOCTaBIICHA,
- KakuMH IpubopaMu M Kak BEAyTCs U3MEPEHUS;
- Kak clelyeT IPOBOAUTH IKCIIEPUMEHT.

[TonydeHHBIH TOMYyCK K paboTe 0OTMEYaeTCs MPEroaaBaTeieM B KypHaIe.

B mpouecce BwImomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OO0S3aTEIBHO 3aMOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaXKJIO0TO CTYAEHTa NMPOTOKOJ U3MEPEHHH TOJKEH OBITh CBOM; BeICHHE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYI€HTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte Gpopmara A4. B mpoTokose 10KHO ObITh OTPaXKEHO: TOYHOE MOJTHOE HAa3BaHUE U HOMEP
nabopaTopHON pabOTBI B COOTBETCTBHU C METOAMYECKHM IOocoOueM; (amuivs, WHUILIAAIBI
CTyJICHTa W HOMEp TPYIIbI, (aMUIdsg W WHUIUAIBI TpernojaBarens; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEITBHBIX TPUOOPOB (Ha3BaHWE MpuUOOpa, pabouuii AUana3oH, IICHA
JIeJIeHUs, KJIacC TOYHOCTH W [Ip.); MapaMeTpbl YCTAaHOBKH, HAa HEW yKa3aHHbBIC;, pPE3yJbTaThl
U3MEpEHUIl; 1aTa U MOJNKUCH CTyIEHTA.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pyudkoii. 3anuch HAOMIOEHWM W AHHBIX KapaHAAIIOM HE JOMYyCKAaeTCs, KapaHIaIllOoM MOXHO
JIMIIb YePTUTH TaOMUIEI U rpaduku. BeaeHne «aepHOBUKOB MPOTOKOJIA» U NIEPETUCHIBAHHUE HX B
KOHIIE 3aHATHUSI HAUYHUCTO HE PEKOMEHIYETCS; 3TO HEHY)KHas TpaTa BPEMEHH U BO3MOXHOCTH



JIOMYCTUTh OIIMOKY MpH nepenuchiBaHnu. CTapaTelnbHOCTh U aKKYpPaTHOCTD JIy4Ile HPOSIBUTH
pu 0GOPMIICHUH OTYETA.

[To oxoHYaHWU M3MEPEHUN TMPOTOKO 00SI3aTEILHO AETCs Ha TIOIUCH MPEToJaBaTelto.
be3 3T0il moanMcH MPOTOKOJI CUUTAETCA HEACHCTBUTENbHBIM. [loAnMuch CTyaeHTa B MIPOTOKOJIE
0603HaqaeT, YTO OH OTBCYACT 3a BCEC HpOBeILCHHbIe I/I3MepeHI/IH, a IIoAIIUCH HpeHO,Z[aBaTCJIH
O3HayaeT, 4yTo paboTa JEUCTBUTEIHHO BBIMIOJHIACH M YKa3aHHBIE 3HAYCHHS JICUCTBUTEIHHO
HOHy‘{eHBI HUMCHHO TEM CTy,[[eHTOM, KOTOpLII\/JI COCTaBUJI HpOTOKOJI.

[To pesynbraTam, 3a)MKCUPOBAHHBIM B MPOTOKOJICE M3MEPEHUH, CTYACHT J0Ma MHUIIET
OTYCT U 3alIUIIacT €ro Ha CJIGI[YIOH_ICM 3aHATHUUA. HpI/I 3alIUTC OTUYCTA MOT yT GBITB 3a1aHbI .HIO6BI€
BOIIPOCHI 10 TEOPUHU U3y4aeMOTO SIBJICHUS M 110 MOJIYYECHHBIM pe3yibTaTaM. 3a MPUHATHIN OTYET
HpeHOIIaBaTeJIb BBICTABJISCT CTy,Z[eHTy OI_IGHKy H II0CJIE 3TOI0 C006H_[3.CT HOMep 1 HA3BAHUC
ciemyromei 1abopaTopHOil paboTHI.

Crpykrypa u ¢popma oT4eTa 0 JlabopaTOpHOU padoTe

OTuer 10KEH coAepkKaTh CIEAYIOIINE Pa3AEIbL:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPaTOpHOM pabOTHI, OTTyHa €€ CledyeT
NEePEenncaTh.

2. Ornucanue 1a00paTOpHON YCTAHOBKHU.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHuduThCs GyHKIIMOHATIBHON
WIN DJIEKTPUYECKOH CXeMOM YyCTaHOBKM. He HYXHO NpUBOAWUTH BHELIHETO BHIA MPHUOOPOB.
Jlanee HeoOX0IMMO OMHUCATh HKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENbHBIE TPUOOPHI B TaOIHIIE
TEXHUYECKUX XapaKTEPUCTHUK, IEPEHECEHHOMN U3 MPOTOKOJIa U3BMEPEHUN.

3. PaGouue hopmyisl.

PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, IO KOTOPBIM HEMOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS UcCCenyeMblX BenudyuH. CreBa B (opMyne JOMKHO CTOSTh TO, YTO
CIIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSUIOCH B paboTe WK M3BEeCTHO. Bece mpuBeneHHBIC
(bOpMYJIBI TOJDKHBI OBITH MPOHYMEPOBAHHI.

BreiBoa Gopmyn ¥ mpomMekyTOUHBIC BBIPQKEHUS B 9TOM pas3fesie MPUBOAUTH HE HYKHO.
@opmynbl Ui BBIYUCICHUS TMOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
pe3yJAbTAaTOB U3MEPEHUN B 3TOM PA3/EIie TOKE HE MPUBOJATCS.

4. Pe3ynpTaThl U3MEPEHUN U BIYUCICHUM.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIC M BBIYMCIICHHBIC
pe3ynbrathl. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUAE HArNAOHBIX Tabmun. B
MPUBOUMBIX 3HAUYCHUSX HEJb3sl OCTABIISATH JIMITHUE JECITHUUHBIC pa3psasl (moapoOHee 06 IToM
noijer peub HMke). B pabore MokeT ObITh HECKOJBKO 3aJaHWii, BCE OHHM JOJIKHBI OBITH
MPUBEJEHBI B 3TOM pazJieie.

5. Ilpumepsl BBIYUCICHUM.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI TOAPOOHBIE MPUMEPHI BEIYUCICHUN TTO
Kol paboueit popmyne. He HyXHO NPUBOAUTH BCEX BBIYMCICHUH, BIIOJIHE JOCTATOYHO
OJIHOTO TIpUMepa MO KaXIoi dopMmyine. DTOT pas3ien HYXKeH AJIsS TOTO, YTOOBI MPernoaaBaTelto
OBLJIO JIeT4e HANTH OIMOKY B BBIUMCICHUSIX WK U3MEPEHUSX, €CIIH TAKOBBIE BCTPETSTCS.

6. Brbruncienue norpemnHocTei.

B »TOoM pazmene ordyera AOMKHBI OBITH MNPEICTaBICHBI (QOPMYJbl, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4ecKasi o0paboTKa pe3ynbTaToB u3MepeHuil. JIoKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISIINCH CHUCTEMATHYECKWE M CIIy4YaiHble MOTPEIIHOCTH U
MPEJICTaBICHBI MPUMEPHI BBIYUCICHUH 110 KaXI0H U3 HUX.

DTOT pas3fen OT4eTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJibIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTed 0oObIYHO OBIBae€T HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosmeM mnocoOuun
aBTOPBI MOCTAPATUCH OCTABUTH JIUIIL CAMOE BAXKHOE MO ATOM TE€ME€ M H3JI0OKUTh MaTepHuall Mo
BO3MOXKHOCTH IIPOCTO.




7. TI'paduku v pUCyHKH.

HeGonpmue rpadukyn m puCyHKH pa3MemniaroTcs B TeKcTe, a Oonbmue - ¢popmara A4 -
NOPUBOJAATCS HA OTICIBHOM JIMCTe. B 11000M cilyyae OHM JOJKHBI OBITh MOJNHMCAaHBl H
IPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o0s3aTerabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camux ocsiX JOKHBI OBITH
HAHECEHbI TOJBKO Y3JIbl KOOPAWHATHOW CceTKU. M3MepeHHbIEe Ha ONBITE 3HAYEHUS MOJIUCHIBATD
Ha ocax He cieayer. Ha rpapuk o0si3aTelbHO HAHOCATCS BCE AKCIEPUMEHTalIbHbIE TOUKH, U
IPOBOAMUTCS COEMUHSAOMAs UX JMHUA. OKOJIO OAHOM WM HECKOJBKHX TOYEK OTKJIaJbIBAIOTCS
CHCTEMAaTUUYECKHE TOTPEITHOCTH COOTBETCTBYIONIMX HM3MEpeHui (mompoOHee 00 ATOM MoaeT
pedb HUXKE).

8. OxoHYaTeNbHbIE Pe3yabTaThl, UX OOCYXIEHHUE, BHIBOIBI.

B »TOM pazgene oTueTa HYXHO TMOIBECTH HTOT TNpojeNaHHOW pabotsl. Cremyet
Hanucarh, KaKKe MOJIy4eHbl BETUYUHBI, U C KAKIMH [TOTPEIIHOCTSIMH.

Ecnu n3MepeHus npoBOAWINCH pa3HBIMU METOJaMH, TO 00s3aTeNbHO HYKHO CPaBHUTH
9TH pe3yJbTaThl M HX MOTPEIIHOCTH, CAENaTh 3aKII0YEeHHEe, KaKol MeTo] Jydlle, TOYHee,
ynooHee.

Ecnu n3BecTHO TabnuyHOE 3HAYEHHE W3MEPEHHOM BEIWYUHBI, TO HY)KHO 00s3aTeIbHO
CPaBHUTH €T0 C MOJYYECHHBIM Ha ONbITE 3HAUCHHEM M J1aTh apr'yMEHTHPOBAHHOE 3aKJII0OUYCHHE 00
UX COBMA/ICHUU WM HECOBIAJACHUU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOM K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TH PE3yJbTaThl HY)KHO 00s3aTENIbHO CPaBHUTh M JAaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 UX COBIAICHUH WM HECOBIAICHUH.

B cmywae, xorma MexIy CpaBHMBaeMbIMU BEJIMYMHAMH HMEIOTCS HEJONYCTUMBIE
PacXoXXACHHUSA, 3TO HYKHO 00s3aT€IbHO OTMETUTHh B OTYETE€ M BBICKA3aTh IMPEINOIOKEHUE O
BO3MOXKHBIX IPUYMHAX ATOT'O HECOBIAICHHUSI.

Ecnu B paboTe CTaBUIOCH LIEBbIO MMPOBEPUTH KAKOM-TO (PM3NUECKUI 3aKOH WIIM M3YYHTh
SBJICHUE, TO B JAHHOM pa3jieie HeoOXOIWMO OaThb OOOCHOBAHHBIM OTBET HA MOCTaBICHHBIN
BOIIPOC.

BbIBOA JOKEH COOTBETCTBOBATD LEIH PAOOTHI.

TpeboBanust k 0opMIEHHIO OTYETA O JIabopaTOPHOU paboTe

TUTYyNnbHBIN TUCT OTYETA JOKEH COOTBETCTBOBATH IIAOIOHY, IPUBEACHHOMY B CEKTOPE
HopmatuBHOM mokymenTanuu ['Y AIl https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeboBanusi MpUBEIEHBI B CEKTOpPE HOpMATUBHOW AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CNHMCKA MCTOYHUKOB CTYAEHTaM HEOOXOIUMO PYKOBOACTBOBATHCA
tpeboBanusmu crangapra [OCT 7.0.100-2018. Ilpumepsl oopMIIEHHSI CIIUCKA MCTOYHHKOB
MIPUBEJICHBI B CeKTOpe HOpMaTuBHOU AokyMmeHTanuu ['Y Al https://guap.ru/regdocs/docs/uch

MeTonuveckie YyKa3aHWs 1O BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:
Mexanuka. Konebanus u BonHbl. Monekymspraas ¢usuka. Jlaboparopusiii npaktukym // U.H.
KoBanenko, H.II. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkuna, J[.E. Ilorapes, B.K.
[Tpununxo, FO.H. Lapes, b.®. Hudpun. CII6I'YAIL 2014. 132 c.
OnexTpudecTBo U MarHeTusM. Jlaboparopusriii npaktuky™m // A.B. Konbsuieios, E.H. Kotnukos,
H.IT. JIaBposckas, FO.A. HoBukosa, B.K. [Ipuaunko, I'.B. Tepemenko. CIIOI'YAIIL, 2021. 103 c.
BonnoBast onrtuka. Jlabopatopusiit mnpaktukym //E.H. Kormmkxos, W.II. KpekryHosa,
H.IT.JIaBpoBckas, FO.A. HoBukoBa, A.H. Tpormun. CITOI'YAIIL, 2013. 68 c.
Bomnnosas ontuka. YuebHo-meroauueckoe mocodoue // E.H. Korauxos, }0.A. Hosuxosa, I'.B.
Tepemenko. CII6I'YAIIL 2019. 118 c.
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11.3. MeTtonuueckne yka3zaHus JJIsi 0OYJaroNIUXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBIOSHEHUSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUCS BBITIOJHAET PaboTy 10
3aJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE INpErnojaBaress, HO 0e3 ero HemoCpeJCTBEHHOTO
YYaCTHHI.

Jnst oOyyaromuxcst 1mo 3aoyHOi (opme OOydeHHus, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOyuaromierocs Gpopmupyercs
nenecooOpa3Hoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOPOE TO3BOJISET UM Pa3BUBATh YMEHUS U
HABBIKM B YCBOCHHHM M CHUCTEMATH3allMM MPUOOPETaeMbIX 3HAHUU, OOECIEUMBAET BBICOKUU
YPOBEHb YCIIEBACMOCTH B TEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
po(hecCHOHATEHOTO YPOBHSI.

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

—  y4eOHO-METOIUYECKU MaTepral 1o AUCIUILIHHE;

— METOJUYECKHE YKa3aHWs MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0dOT (It 00yYarOMIMXCs
10 320YHOU (opme 00yUeHNs).

11.4. Meronuueckue yKa3aHus I OOYYaIOUIMXCSA 10 TPOXOXKICHUIO TEKYILEro
KOHTPOJIS yCIIEBAEMOCTH.

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

Texymmii KOHTPOJIb OCYIIECTBISIETCS 1O KaJIeHIapHOMY y4deOHoMmy rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)xkaroTcs B paboumx yueOHbIX
wiaHax Ha cemecTp. OOyuwaromuiicss JOJDKEH BBIIOJHUTH BCE KOHTPOJIbHBIE MEPONPUSATHS,
IPEIyCMOTPEHHBIE Ha JTAHHBIM CeMecTp, MOCJe Yero IMpernojaBaTellb MPOCTAaBIsAET OaJUIbHBIC
OLIEHKH, HaOpaHHbIE CTYJJCHTAMU 110 Pe3yJIbTaTaM TEKYLIEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaromuXcs SBISIOTCS: YCTHBIN
OIIPOC Ha JIEKLMOHHBIX WM NPAaKTUYECKUX 3aHATHUAX; 3aIlUTa J1a0opaTopHbIX padboT. Cpeacrsamu
TEKYLIEr0 KOHTPOJsS 3HAaHMM, OOyJaromuxcs MOryT ObITh: Oeceibl TNpernojaBaTeis Hu
o0yyaromerocsi; KOHTPOJbHbIE BONPOCHI M 3ajaHus. KOHTpOIbHOE MEpOIpHUATHE CUUTAETCA
BBINOJIHEHHBIM, €CJIM 3a HEro CTYIEHT MNOJIYy4YMJ OLEHKY B Oaulax He HMKE€ MHHUMAaJIbHOM
OLICHKH, YCTAaHOBJIEHHOM NPENO01aBaTeNEM 110 JAHHOMY MEPOIIPHUATHIO.

JlukBupanus 3aJ0JDKEHHOCTH, OOpa3oBaBLICHCS B Cilydae HpPONYyCKa OOydarolmMMcs
3aHATUN 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOydyalomerocs OT OTBETOB Ha 3aHATHIAX,
HEYZOBJIETBOPUTEIIBHOTO OTBETa, OOYYaroOIIErocss Ha 3aHATUAX, HEYIOBIETBOPUTEIBHOTO
BBINOJIHEHUS] KOHTPOJIBHBIX, JTA00OPATOPHBIX M MPAKTUYECKUX pabOT MOXKET OCYIIECTBIATHCS HA
WH/IUBUYaJIbHBIX KOHCYJIbTALIUAX.

Pe3ynpTaThl TEKyIIEro KOHTPOJIS YCHEBAaEMOCTH OOYYArOIIMXCS CIIY>KaT OCHOBOM st
IPOMEKYTOUHON aTTEeCTAllMM: MOJY4YeHUs 3adeTa MO y4yeOHOM JUCHMIUIMHE WIM JOIYyCKa K K
Qg depeHIaIbHOMY 3a4eTy WIH K3aMeHY 10 y4eOHOM qUCHIUIUINHE.

B Teuenue cemectpa g Jomnycka K auddepeHuManbHOMY 3adeTy WM OK3aMEeHy
CTYACHTY HEOOXOMMO cAaTh He MeHee 75% 1abopaTopHbIX U MPAKTUYECKUX PAOOT, BHITOTHUTD
TECTUPOBAaHUE B CHUCTeMe AUCTaHIIMOHHOTO oOyuenus ['YAII https://Ims.guap.ru He HEXe
OLICHKU «yJIOBJIETBOPUTEIbHO». B cilyuyae HEBBINOIHEHMS BBILIEU3IOKEHHOIO CTYIEHT, MpU




YCIICIHIHOM MPOXO0XKICHUN HpOMe)KYTO‘-IHOf/'I aTTeCTallu, HC MOXKCT MOJYUUTh aTTCCTALIMOHHYIO
OLCHKY BBIIIC «YAOBJICTBOPUTCIIHLHO.

11.5. MeTtonuueckne ykazaHUs ISl 00YYaIOIMIUXCS MO MPOXOXKACHUIO MTPOMEKYTOUHOMN
aTTECTALUH.

IIpomexxyrounass  arrectaust  OOy4yaroIIMXCsl — HpPEJyCMaTpUBaeT  OLEHUBAaHME
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

— 9K3aMeH — (popMa OLEHKHU 3HAHUH, TOTYYECHHBIX 00YJalOUIMMCS B IPOLIECCE U3YUCHUS
BCEH JAMCUUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOATENBHON pabOThl, CHOCOOHOCTH IPUMEHSTh
UX JUISl pEelIeHHs IpPaKTUYECKMX 3aJad. OK3aMEeH, Kak IIpaBWIO, INPOBOJUTCS B IEPUOJ
9K3aMEHAIIMOHHOM CECCHU U 3aBEpIIACTCA ATTECTAlMOHHOW OIIEHKOW «OTIMYHO», «XOPOLIO»,
«YZAOBIIETBOPUTENBHOY, «HEYAOBIETBOPUTEIBHOY.

— muddepeHIMpOBaHHbIA 3a4eT — 23TO (opmMa OIEHKH 3HAHWUH, TOJYyYECHHBIX
00y4aromuMcs pU U3Y4EHUHU JUCLMILIMHBI, IIPU BBINOJHEHUH KYpCOBBIX IIPOEKTOB, KypCOBBIX
paboT, HayYHO-UCCIIEAOBATEILCKUX PAaOOT U MPOXOKICHUN MPAKTUK C aTTECTALlMOHHOMN OIIEHKOM
COTIIMYHOY, «XOPOILIO», «YJAOBIETBOPUTEIILHOY, «HEYIOBIECTBOPUTEILHOY.

B Teuenue cemectpa cTyaeHTY HeoOXoaumo ciaTh He MeHee 50% mabopaTopHbIX padoT,
He MeHee 50% mpakTuyeckux padoT, BHIIOJHUTH TecTUpoBaHUs B cpeae LMS He Huxe oneHku
"y10BIETBOPUTENLHO". B ciryyae HEBBIIIOJIHEHUH BBIILIEU3I0KEHHOTO, CTYJEHT, IPU YCIEILIHOM
IPOXOXKJCHUM TPOMEXYTOYHOH arrectaud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAllMOHHYIO OLIEHKY BbIlIE "XOpoiio".

DK3aMeH MOXKET POXOIUTh B BUJI€ YCTHOTO ONPOCca UM TeCTUpoBaHus. OCHOBaHUEM AJIs
JIOMyCKa K MPOMEXKYTOUHOM AaTTeCTalliu SIBISETCA YCIEIIHOE MPOXOXKICHHE O0YJaronMCs
TEKYILLEro KOHTPOJIS YCIIEBAEMOCTH.

Kpurepun oneHuBaHus cOPMHUPOBAHHOCTH KOMIIETEHIIUH 00yUaIoIerocs:

OneHka «OTJMYHO»: YPOBEHb OCBOCHMSI KOMIIETEHIIMU «BbICOKMIT». KomnereHumn
chopmMHpoBaHbl. 3HAHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIEIIHO PUMEHSIOTCS
K PELICHUIO KaK THUIOBBIX, TaK M HECTAHAAPTHBIX TBOPYECKHUX 3adaHuil. JlemMoHCTpupyercs
BBICOKHI YpPOBEHb CAMOCTOSTEIBHOCTH, BHICOKAs aJallTUBHOCTh IPAKTUYECKOI0 HAaBbIKA.

OneHka «XOpoOLIO»: YPOBEHb OCBOCHUS KOMIIETEHLIUU «IIPOJBUHYTHIN». Komnerenuuu
chopmMHpoBaHbl. 3HaHUS OOLIMPHBIC, CUCTEMHBIC. YMEHUS HOCAT PENpOAYKTUBHBINA Xapakrep,
INPUMEHSIOTCS. K PEIICHUI0 THUIOBBIX 3ajaHuil. JleMOHCTpHpyeTcss AOCTaTOYHBIH YpPOBEHBb
CaMOCTOSITEIbHOCTH YCTOHYMBOI'O IPAKTUYECKOIO HaBBIKA.

OneHka «yI0BJIETBOPUTEJIBHO». YPOBEHb OCBOEHHUS KOMIIETEHIIMH «IIOPOTOBBII.
Komnerenimu  copmupoBansl. CdopmupoBanbl 0a30Bble  CTPYKTYpbl 3HaHUH. YMeEHHS
(parMeHTapHbl M HOCAT pPENPONYKTHBHBIM XapakTep. JleMOHCTpUpYyeTCs HU3KHHA YpPOBEHb
CaMOCTOSITEJIbHOCTH NPAKTUYECKOTO HaBBIKA.

Onenka «HEYI0BJIETBOPUTEIBHO»: YPOBEHB OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KomnereHuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHHS M HABBIKU
He c(hOPMUPOBAHEI.

OCHOBHBIMH OpUEHTHpPAaMHM TP MOJArOTOBKE K IPOMEXKYTOYHOH aTTecTalMu IO
JUCLUIIJIMHE SBJIAIOTCS KOHCIIEKT JIEKIHMM M IEpEeYeHb PEKOMEHIyeMoul smreparypbl. Ilpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO paloTy,
YTOOBI IEpe] MEpBHIM THEM Hadala CecCUM OBbLIM CHAaHbl W 3allUIIEHBbl BCE J1a0OpaTOpHBIC
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, Io
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. IIpu MoAroTOBKE K CECCHM CIIEAYEeT BECh 00BEM
paboThl pacipeessaTh paBHOMEPHO IO JIHSAM, OTBEAECHHBIM ISl NOJrOTOBKH, KOHTPOJIUPOBAThH
KaX/Iblii ICHb BBIIIOJTHEHUS paOOTHI.

Cucrtema OLIEHOK IpU MPOBEAECHUM TEKYILEro KOHTPOJS U MPOMEXYTOYHON aTTecTalluu
OCYILIECTBJISIETCS B COOTBETCTBUHU C PYKOBOJAIIMM AoKyMeHToM opranuszanuu PJ1O I'VAIL. CMK
3.76 «IlomoxeHne O TEKyIIEM KOHTPOJIE YCIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTalluu



CTYACHTOB M AaCIIMPAHTOB, 06yanOLLII/IXC}I 10 06pa3OBaT€HBHLIM nporpamMmmam BBICIICTO
obpazoBanus B 'Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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