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AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mporpamMmy OakalaBpuara IO HalpaBJIEHHIO TMOATOTOBKM / crenuanbHoctd 12.03.05
«JlazepHass TeXxHHWKa M Ja3epHbIC TEXHOJOTHMW» HAINPABICHHOCTH <«Jla3epHas TexHUKa H
Ja3epHbIe TEXHOJIOrHWY. JlucuuiumHa peanusyercs Kaheapoid «Ne3y.

JucuuniauHa HanejaeHa Ha GOpMHUPOBAHKE Y BBIMTYCKHUKA CIEAYIOMIMX KOMIETEHIIUNA:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTEeCTBEHHOHAy4YHbIE U OOIIEWH)KEHEPHbIE 3HAHWS,
METO/Ibl MATEMATUYECKOTO aHAJIN3a U MOJICIINPOBAHUS B MHXKEHEPHON J€ATEIbHOCTH, CBA3AHHOU
C IPOEKTUPOBAHNUEM, KOHCTPYUPOBAHUEM U TEXHOJIOTMSIMU NIPOU3BO/ICTBA JIA3€PHON TEXHUKN»

OIIK-3 «CnocobeH MpOBOAWTH SKCHEPUMEHTAIBHBIC WCCIICIOBAHUS W HM3MEPEHUS,
00pabaTbIBaTh U MPEJCTABIATH MMOJyUYCHHBIE JJAHHBIE C YYETOM CIEeUU(UKHA METOJIOB U CPEJICTB
JIA3€PHBIX UCCIICIOBAHUIN U U3MEPEHUIN

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

[IperoaBanrie TUCHMIUIMHBI TPEAYCMAaTpPUBAET ClEAyIone (GOpMbl OpraHU3aIUU
yueOHOro mpoliecca: JIEKIUH, TPaKTHUYEeCKUe 3aHATHS, JJabopaTOpHbIe pabOThI, CAMOCTOSITENIbHAS
paborta.

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

OO6mIast TpPyI0OEMKOCTh OCBOSHHUS JAUCIHUIUIMHBI COCTaBisieT 13 3aueTHhIX eauHuI], 468
4acoB.

SA3bIK 00y4YeHUS 110 AUCIUTUIMHE «PYCCKHUINY.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1.

[{enn npenogaBanusi TUCIUTUTAHBI

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

- CO3JaHWE TOMJECPKHBAIONIEH O00pa30BaTEIHPHOM CPEIbI

TCXHUYCCKUX AUCLUIIIINH.

npenogaBaHus IJI1 OCBOCHHA

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

1.3.

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

Tabymue 1.

[TepeueHp MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS M0 AUCHUILINHE, COOTHECEHHBIX C

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpynna)
KOMIIETEHIIUH

Konx u HanmenoBanue
KOMIIETEHIINHU

KOI[ 1 HAUMCHOBAHHC MHAHUKATOPaA
JOCTHXKCHHUA KOMIICTCHIIMHN

O6menpodeccruoHaabHbIE
KOMIICTCHIINU

OIIK-1 Cnocoben
MPUMEHSITD
€CTECTBCHHOHAYYHbBIC
1 0OIIENHKEHEPHBIC
3HAHUS, METO/IbI
MaTeMaTHU4eCKOTo
aHaIM3a u
MOJIETIMPOBAHUS B
WHXEHEPHOU
NEeSITeIbHOCTH,
CBSI3aHHOM C
MPOEKTUPOBAHUEM,
KOHCTPYHPOBAHUEM H
TEXHOJOTHSIMU
MIPOU3BOJICTBA
JIA3€PHON TEXHUKHU

OIIK-1.Y.1 ymeTh NpUMEHATH 3HAHUSA
€CTECTBEHHBIX HAYK U OOIIECHHKCHEPHBIC
3HAHUS B MH)KEHEPHOH JIEATEIbHOCTH U
HpaKTHKe

Ob6memnpodeccnoHanbHBIE
KOMITETCHITHH

OIIK-3 Cnocoben
MIPOBOJIUTH
IKCIIEPUMEHTATIbHBIC
UCCJIEIOBAHUS U
U3MEpEeHUs,
oOpabaThIBaTh U
MPEJICTABIISIT
MOJTy4YEHHBIC JaHHbIE
C Y4eTOM crenu(puKu
METOJIOB U CPEJICTB
Ja3epHBIX
HUCCIEN0OBAaHUN U
U3MEPEHUN

OIIK-3.3.1 3HaTh COBpEMEHHBIE METOIUKHU
¥ 000pyIOBaHUE JIJISl IPOBEACHUS
AKCTICPUMEHTATBHBIX HCCIICIOBAHUN U
U3MEPECHUN

OIIK-3.VY.1 ymerp 00pabaTsIBaTh 1
MPEJICTABIISTH MOTYYCHHBIE
AKCTICPUMEHTAIbHBIC JaHHBIC IS
MOJTy4eHUs 000CHOBAHHBIX BHIBOJIOB
OIIK-3.B.1 BnageTs MeTo1aMu 00pabOTKH
PE3YNBTATOB IKCIIEPUMEHTAIBHBIX
MCCIIEIOBAHUI U U3MEPEHUI

2. Mecro pucuuniunsl B cTpykType Ol

JucnumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS
IMpU U3YUCHUH CIICAYIOINUX AUCIUITIIAH
— «MaremaTuka. AHaTUTHYECKass TEOMETPHSI M IMHEHHAS areOpay;

— «MaremaTuka. MaTemMaTHYeCKHI aHaIIN3;




— «Marematuka. Teopust BEpOATHOCTEN U MaTEMAaTUYECKAsl CTATUCTUKAY.

3HaHMA, TOJY4YEHHBIE NPU W3YYCHHUU MaTepuana IJaHHOW IHCLUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHUE, TAK U MCIIONB3YIOTCSI IPU U3YUYEHUH APYTUX JUCLUILINH!

— «MarepuanoBeeHue»;

— «ONEKTPOHUKAY;

— «DIIEKTPOTEXHUKAY,

3. O0BeM u TPYyIOEMKOCTh TACIIUILTAHBI
Jlanuele 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M paclpeAeeHne 3TON TPYJOEeMKOCTH 10 ceMeCTpaM) IPeACTaBIECHbI B
Tabmuie 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

. TpynoemMKoCTs 0 ceMecTpam
Bun yueGHOM paboThI Bcero Nol Noo No3
1 2 3 4 5
Oowan mpyooemKkocmp oucCyunIuHbl, 13/ 468 5/ 180 5/ 180 3/ 108
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
(uac)
nabopaTtopHbie paboTs (JIP), (uac) 51 17 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 135 54 45 36
CamocmosamenvHas paboma, Bcero (dac) 129 58 67 4
Buo npomesxcymounoii ammecmayuu: 3adet, | OK3.,
mudd. 3auger, sx3ameH (3auer, Judd. 3au, OK3., OK3. OK3. OK3.
DK3.%*%*) OK3.

*x

IIpuMeuaHue: kaHaUIATCKUiA SK3aMEH

4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3ziesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMBl JUCHUTIINHBI U KX TPYAOEMKOCTh TIPUBEICHBI B TaOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIMIUIAHBI, UX TPYIOEMKOCTh

Jlekun 113 JIP KII CPC
Pa3nennl, TEMBI TUCIIATUIMHEI (1ac) (C3) (qac) (qac) | (aac)
Cemectp 1
Pa3nen 1. Mexanuka 11 8 7 20
Pasgen 2. Kosiebanus v BOJIHBI 11 6 7 19
Paznen 3. Monekymnsipaast pusnka 12 3 3 19
Uroro B cemectpe]| 34 17 17 58
Cemectp 2
Paznen 4. DnexkrpudecTBo 11 7 8 23
Pasnen 5. Maruetusm 11 8 6 oy
Pa3znen 6. Onruka 12 2 3 o)




I/ITOFOBCCMGCTpeZ| 34 ‘ 17 | 17 ‘ | 67

Cemectp 3
Pasnen 7. KBanroBag onruka 11 5 7 1
Pa3nen 8. KBanToBas MexaHuka 11 9 3 )
Paznen 9. ®uszuka atoMHOTO sizipa 12 3 7 1
Hroro B cemectpe: 34 17 17 4
Hroro 102 51 51 0 129

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4yaromMUMHUCS  OMNpENENCHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccrnoHaIbHON AEATETLHOCTHIO.

4.2. CopepxaHue pas3eiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Tabmuna 4 — ConeprkaHue pas3eNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u conepxaHue pa3enoB U TeM JIEKIIMOHHBIX 3aHATHN

Paznen 1. MexaHuka.

Kunematuka fABWKEHHS MartepualibHOM To4ku. Ilyth wm
nepemenienre. Ckopocte u  yckopenue. HopmanbHoe u
KacarenpHOe yckopeHus. IlocTymaTenbHoe M BpalaTeNnbHOE
nBwxeHue. OcCHOBHasi 3ajaya KUHEMAaTHUKW MaTepuaIbHOMN
Toukd. CBS3pb JMHEWHBIX M YIJIOBBIX BEJIMYMH IPU
BpalaTeIbHOM JIBUJKEHHH.

WNuepumanbHple  cucteMbl  orcyeta. (OCHOBHBIE — 3aKOHBI
KJIACCUYECKOH IUHAMHUKU - 3aK0oHbI HeroToHa. OCcHOBHAY 3agada
JUHAMHUKU MarepuanbHOW TOukd. HewHepumanbHbIE CHUCTEMBI
orcuera. Cuibl HHEPUUU. 3aKOH COXpaHEHHs uMmmyibca. LleHTp
Macc u ero asmxeHue. Cucrema LeHTpa Macce.

Mexannueckass paboTta W MOIIHOCTh. KuHeTHueckas >HEprus.
3aMKHYThIE U HE3aMKHYTbhIE cUcTeMbl. [loTeHIManbHAas SHEpTrUs
cucteMbl. CBsI3b MEXAy NOTEHIMAIBHOW HSHEPrueid M IMOoJieM
KOHCEPBAaTUBHBIX CHJI. 3aKOH COXPaHEHHUS MEXaHHYECKOU
SHEPTUH.

MOMEHT cuiabl 1 MOMEHT HMMIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUsS MOMEHTa HUMITyJbca. MOMEHT HUMITyJibca
TBEPAOr0 TE€Ja OTHOCUTEJIBHO HEMOJABUKHOM OCH. MOMEHT
uHepuuu. OCHOBHOE YypaBHEHUE [WHAMHUKH BpallaTeIbHOTO
JBWKEHHS  TBepporo  tena.  KuHermdeckas — sHeprus
BpallarouIerocs TBEpJ0ro Tea.

[Toctynatet crienaabHOM TEOpUH OTHOCUTEIBHOCTH.
JlopeH11l0BO  cokpamieHue  JJIuHbl  cTepKHA.  OCHOBBI
PENAATUBUCTCKON MexaHWKU. VIHTepBan, €ro MHBApUAHTHOCTb.
PenaruBucrckuii UMITYJIbC. OcHoBHOE ypaBHEHHUE
PEAATUBUCTCKOMN JTUHAMUKH. Kunetnueckas SHEPIus
penstTuBUCTCKOM 4actuubl. CBsizb Macchl W sHepruu. CBsi3b
MEXAY SHEPTIHel U UMITYJIbCOM YACTHILIBL.

Paznen 2. KoJsie0aHud 1 BOJHEI.




I"apmonnyeckuit u AHTaPMOHUYECKU I OCIUJUISITOP
(MaTeMaTU4eCcKril MasTHUK, QU3NUYECKUN MASTHUK, KOJICOaHUS
noa JaedcTtBueM ynpyro cuibl). CrokeHue KoJaeOaHwMi.
Huddepenunansoe ypaBHeHue Konebanuil. CBoOOAHBIE,
3aryxaroiue kosiebanus. Beinyxxaennsie koneOanus. Pezonanc.
Kunematrka BOJHOBBIX NPOIECCOB (TUIOCKUE M ChepHuecKue
BOHBI). BosHOBOe ypaBHeHwe. [IpuHIUN Cymeprio3HIuy.
Oueprusi BoyiHbl. [loToKk 5»Hepruu. VHTEHCUBHOCTH BOJIHBI.
Crosiyasi BosiHA. 3BYK. OCHOBHBIE XapaKTEPUCTHUKH 3BYKOBOM
BOJTHBI.

Pa3nen 3.

Moaexkyasipaas pusnka.

TepmoauHamMuueckue CcoCTOssHMSA M mpoueccsl.  [lonsAtue
byakuMu  coctosiHus. BHyTpennssi sHeprus. KomamdecTBo
teroTel. PaboTta Tena mpu m3MeHeHuu ero oOwrema. Ilepsoe
HA4aJl0 TepMOAUMHAMUKU. TemnepaTypa U BHYTPEHHSA DHEPrus
Kak (yHKIMA coctostHusA. TeruoemkocTs. DHTponus. Bropoe u
TpeTbe Havasa TepMoauHamuku. Teopembl Kapno. 3akon
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSISI SHEPIUs,
TEIIOEMKOCTH, ypaBHEHHE anuabatel, paboTa MpH pa3IndHbIX
nporeccax, SHTponus). CKOpOCTH TEMJIOBOTO  JBM)KEHUS
Mosiekysl. CpenHsas KHHEeTH4ecKasi SHeprust Mosiekyil. OCHOBHOE
YPaBHCHHE  KHHETHYECKOW  TEOPHMM  HICAIBHBIX  Ta30B.
Pacnpenenenue bonbimana.

Pa3nen 4.

DJIeKTPUYECTBO.

Onextpuueckuil 3apsa. CBoHCTBa 3JIEKTPUUYECKOTO 3apsja.
B3anmoneiicTBre 3IEKTPUUECKUX 3apsA/IoB B BaKyyMe. 3aKOH
Kynona.  DOnekrpocratmyeckoe  mone.  HanpsbkeHHOCTB
JNEKTPOCTATHYECKOTO  mnoyid.  [IpuHnunm  cynepno3uuum.
OnexkTpudeckuil aumons. Pabota CcHIl 3IEKTPOCTATUYECKOTO
nossa. Teopema O LHPKYJIALIMM BEKTOpa HAIPSHKEHHOCTH.
[ToTenunanpHOCTH AIIEKTPOCTATUYECKOTO OJIS.
HanpspkeHHOCT M MOTEHIUaN  AJIEKTPOCTATUYECKOTO  ITOJIA,
CBsA3b MEKIy HUMHU. Teopema ['aycca [u1s 971€KTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

OnexkTpocTaTUKa B BELIECTBE.  THUIBI  JHUAJIEKTPHUKOB.
[Monspuzanus auanekTpukoB. CBOOOAHBIE U CBSA3aHHBIE 3aPsi/Ibl.
Jusnexrpudeckas BOCIPUUMYUBOCTb. JusiiekTpudeckas
MIPOHMUIIAEMOCTh.  DJEKTPUYECKOE CMEIICHUE  (MHIYKIIHS).
Teopema I'aycca nmus 3JIEKTPUYECKOrO IOJISL B AUDIIEKTPHUKE.
[Tone BHYTpHM NPOBOJHUKA.

OnekrpoeMkocTb.  KoHaeHcaTopsl. OHeprus  CHUCTEMBI
JNEKTPUYECKUX 3apsAf0B. DHEPrus 3apsHKEHHOTO IPOBOJHHUKA.
OObeMHast IUIOTHOCTH SHEPTUU AIIEKTPUYECKOTO TTOJIS.
DJIEKTPUYECKUH TOK. DJIEKTPOABUKYIAs cuia. 3akoHbl OMa u
Jbxoyns-Jlenna B uHTerpasipHOM H  auddepeHuanIbHoN
dbopmax.

Pasnen 5.

MarseTusMm.

3akoH bwuo-Capapa-Jlamnaca. Ilone cosieHoMma u TOpoHaa.
®opmyna Jlopenna. Cuna Ammepa.

MarauTHOE 10JIe B BemiecTBe. HamaranuenHocts. MaruuTHas
BOCITPUUMYHUBOCT. MarsuTtHas MIPOHUIIAEMOCTb.




HarmpsixeHHOCTh MarHuTHOTO TIOJISL. JlnamarseTukmu,
napaMarHeTHKy, (QeppoMarHeTHKu. TeopemMa O MUPKYIALUN
BEKTOPA HAMPSHKEHHOCTH MarHUTHOTO MOJIS.

3akon ®apazes. [lpaBuno Jlenna. Camounnykuusi. B3zanmuas
UHAYKLUS.

OObeMHas MIOTHOCTh JHEPrHMM MarHUTHoro mouss. Cucrema
ypaBHeHUM MakcBeiuia. MarepraibHbl€ ypaBHEHUS.

Pazgen 6.

Onruka.

[Inockue MOHOXPOMATHYECKUE DIIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa  2JEKTPOMarHUTHBIX  BOJH. Bektop  Ymosa-
[ToliHTHHTA. 3aKOHBI TPEJIOMIICHUS W OTPaXKEHUS CBETA.
AOCONIOTHBIN MOKa3aTesb MPEeTOMIICHHUS.

HNurtepdepentus. Metoasr HaOM0AeHUS HHTEP(HEPEHITNN CBETA.
Hudpakuus csera. [Ipunuun [oiirenca-Openens. ducnepcus
ceera. [(udpaknuonnas pemerka. [Tomsipuzamnust cBeta. 3akoH
Maioca.

Pa3pen 7.

KBantoBas onruka.

TennoBoe wu3nmyuenue Ten. 3akoH Kupxroda. 3axoHbI
W3IIy4eHUs] aOCOJIOTHO YEpHOTO Tena. YabTpaduosieToBas
katactpoda. KsanroBas runoreza u ¢Gopmyna Ilnanka.
KBanToBast onruka. ®otodddext, onbitel CToneroBa. ®OTOHEI.
Hasnenne cBeta. KopnyckynsapHo-BoaHOBOH nyanusm. Dddexr
KomnroHa.

Pazgen 8.

KBanTtoBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epua. ['unoresa ne bpoimns.
®da3oBas U IpynnoBas CKOpPOCTU BOJH Je bpoinsa. BomaHoBoM
nakeT. CTaTUCTUYECKOE MCTOJIKOBAHME BOJH J€ bpoins.
[punnun  HeompenenenHoctu  [eiizenOepra.  BomHoBas
GbyHKIMSI, €e OCHOBHBIE CBoOMcTBa. Omeparopbl (PU3HMUECKUX
BeNMYMH.  BpemMeHHoe W CTallMOHApHOE  ypaBHEHHE
[lIpenunrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHUS
nBxkeHusa. CBoOomHast dactura. Yacruia B OeCKOHEUHOMH
noTteHnuanbHou sme. KBaHTOBBIA ocmmmisTop. Hynesas
SHEprus, HyJaeBble KoyieOaHus. [IpoxoKaeHHe YacTUIBl Yepe3
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN dPdeKT.

ATOoM BOJOpOoJa B KBAaHTOBOM MexaHuKe. KBaHTOBBIE uucha.
OpOuTaNbHBIA ~ MEXaHWYECKUW W  MArHUTHBIH ~ MOMEHTHI
2JIeKTpOHA B aroMe. OpOuTaibHOEe THPOMArHUTHOE OTHOIICHHE.
Onbir Iltepua u I'epmaxa. CnuH snextpoHa. [Ipuniun
TOXKJECTBEHHOCTH MUKpoyacTuil. DepMHOHBI U  OO30HHBI.
CumMMeTpust BOJIHOBOM (YHKIIMM CUCTEMbI OJJMHAKOBBIX YACTHII.
Hpunnun [laynun. OObsACHEHHE NEPUOJUYECKOM CHUCTEMBI
snemeHToB /.M. MeHneneeBa. DHEpreTUUECKUN CIIEKTP aTOMOB
1 MoJIeKyJL. [Tpupona XUMU4ECKOU CBSI3H.

Pa3nen 9.

Du3uKa AaTOMHOI0 A/ApPAa.

AtomHoe siapo. Jedekt macchl, sHEprus CBA3U sapa. SnepHbie
cuiabl. Mojenu  aToOMHOIrO  siApa:  KamelbHas  MOJEINb,
obOoyioueyHasi MOAENb. Buabl pagHMOaKTUBHOTO W3ITYYCHHUS.
3aKkoH paguoakTUBHOTO pacmnana. Anbda-pacnan. bera-pacnas.
l'amma-n3nydenue. HacTulbl 1 aHTUYACTHLLBI.

Snepubie peakuuu. Peakumm nenenust anpa. llenmnast snpepHast
peakius. SnepHbie peaKTopBbl.




DyHIaMEeHTAIbHBIE
BHGMCHTapHLIX YJaCTHlIl. KBapKI/I.

B3aUMOJICHCTBHS.

Knaccudukanus

4.3. Tlpaktuueckue (CEeMHUHAPCKUE) 3aHATHS

TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.

Ta6mmia 5 — [IpakTudeckue 3aHsITH U UX TPYTOEMKOCTh

W3 sux Ne
No | TeMbl mpaKTUYECKHUX Popmbr TpynoeMKoCTb, |ITPaKTUYECKOU |pa3aeia
T/T1 3aHATHI TpaKTIACCKIX (uac) MOJTOTOBKH, | TACIIUIT
SaHATHH (dac) JIMHEBI
Cemectp 1
1 Kunematuka u Pemrenue 3agau 2 1
JUHAMUKa
MaTepUAIbHON TOYKHU
2 Kunemaruka u Pemenne 3amau 3 1
JUHAMHUKa
a0COJIIOTHO TBEPIOTO
Tena
3 | CneuuanbHas T€OpHst Pewenue 3anau 3 1
OTHOCHTEJIBHOCTH
4 Kunemaruka u Pemenne 3amau 3 2
IUHAMHKA KOJeOaHUHI
5 XapakTepucTUKu Pemenne 3anau 3 2
BOJTHOBBIX ITPOIIECCOB
6 MounekynsipHo- Pemenue 3anau 3 3
KHHETHYECKasi TCOPUS
Cemectp 2
7 Hanpsiokennocts u Pemrenue 3agau 3 4
IMOTEHITHAT
AJIEKTPOCTATHYECKOTO
ITOJIst
8 JBmxenue Pemrenue 3agau 2 4
3apsHKEHHBIX YaCTHI] B
AJIEKTPOCTATHYECKOM
roJje
9 JupneKkTpuky B Pemrenue 3agau 2 4
AIEKTPUUYECKOM MOJIE.
Konpencarop
10 XapakTepuCTUKU Pemenne 3anau 3 5
AJICKTPUYECKOTO TOKA
11 Nunykius Pemrenue 3agau 3 5
MAarHUTHOTO ITOJIS.
Cubl B MAarHUTHBIX
MOJIAX
12 3akoH Pemrenue 3agau 2 5
3JIEKTPOMAarHUTHOM
nnnykiuu dapanes.
PaboTa B MAarHUTHBIX
MOJIAX
13 WuTepdepenis. Pemenue 3anau 2 6




Judpakmus.
[Tonsapuzanus
Cemectp 3
14 | TennoBoe u3myuyeHue. Pemenue 3anau 2 7
dotorpdekr
15 | Dddexr Komnrona. Pemenue 3anau 3 7
CaoiicTBa ()OTOHOB
16 AToM BoJOpoza. Pemenue 3anau 3 8
IToctynatel bopa
17 CooTHolieHue Pewenue 3anau 3 8
HEOIPEIETCHHOCTEN
Ieitzenbepra. BoiHbl
ne bporins
18 YpaBHeHue Pemrenue 3agau 3 8
Ipenunrepa.
ITorennuanbpHbIE
Oapbepsl
19 S nepHbie peakuumn Pemrenne 3agau 3 9
Bcero 51
4.4. JlabopaTopHbIC 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEJCHBI B TAOIUIIE 6.
Ta6mmia 6 — JlabopaTopHbIe 3aHITHS U MX TPYJ0EMKOCTh
N3 Hux Ne
No HauMeHoBaHHe 1aGopaTopHBIX paGoT TpynoeMKoCTb, | IPaKTUYECKOM | pa3aena
/11 (uac) MMOJATOTOBKH, | HUCIIWII
(qac) JIUHBI
Cemectp 1
1 Mastauk MakcBemia 4 1
2 HakxnoHHBIN MasTHHK 4 2
3 CTOJIKHOBEHHE IIApOB 3 1
4 MarteMaTnueckuii 1 00OPOTHBIN MasITHUKH 3 2
5 OnpeneneHre CKOPOCTH 3BYKa B BO3/TyX€E 3 3
Cemectp 2
6 | OmnpeneneHUe FMEKTPOSMKOCTH 4 4
KOHJIeHCaTopa
7 HccnenoBanue penakcalimOHHBIX KOJIeOaHMiA 4 4
8 OmnpeeneHne TOPU3OHTAITLHOM 3 5
COCTABJIAIOLIEH HAIIPSIKEHHOCTH
MarHUTHOTO TOJIS 3eMJIH
9 Omnpenenenne yieiabHOro 3apsija dJ€KTpoHa 3 5
10 | Komnbua HetoToHa 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIUIOBOTO U3TyUYECHHUS 4 7
12 |  Buemmnuit porosddexr 3 7
13 | H3ydeHue cnekTpa aToMa BOAOPOIA 4 8
14 | OmnpeneneHue NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB




15 | Omnpenenenue 3HEPTUH 0 — YACTHUII 1O 3

npoOery B BO3yxXe

Bcero 51

4.5. KypcoBoe nMpoeKkTUpoBaHHE/ BHITOITHEHUE KYPCOBOM PabOThI
Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO

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

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

B CaMOCTOSTENbHOM PaBoThi Bcero, | Cemectp 1, Cemectp 2, Cemectp 3,
yac yac yac qac

1 2 3 4 5
N3yueHue TeopeTnyeckoro Marepuana 43 20 2 1
nuctuiiuabl (TO)
[ToaroToBKa K TEKyIIeMy KOHTPOJIIO
ycneBaemoctu (TKY) 43 19 23 !
IToaroroBka kK IpOMEKyTOUYHON 43 19 2 ’
arrectaruu (ITA)

Bcero: 129 58 67 4

5. IlepedeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENIEHON PabOThl 00yUarOmUXCsl 0 JUCIUIUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYEeCKHE MaTepHallbl JIJIsl CAMOCTOSITENIbHOW paboThl O00yJaroImuXxcs yKa3aHbl B

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3JaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX y4EOHBIX M3/1aHUI IpUBEIEH B TadauIe 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

Komuectso
9K3EMILTSIPOB B
Ugiﬂa(},)url))/ec bubnmorpaduueckas ccpuika 61/1(61(115/;(;:1(6
AIEKTPOHHBIX
SK3EMILIIPOB)
53 Kypc ¢uzuku: yuebnoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axanemus, 2015. - 560 c.: puc., Ta6u. -
(Beicmiee oOpaszoBanue). - [Ipenm. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

https://znanium.com/catalog/
product/1984911

Uponos, 1. E. Mexanuka. OCHOBHBIE
3aKOHBI : yueOHoe nocobue / U. E. Uponos. -
15-e u3n. - Mockga : JlabopaTtopust 3HaHUH,
2021.-312c.

https://znanium.com/catalog/
product/1093071

Nponos, 1. E. BoinHOBBIE TPOIIECCHI.
OcHOBHBIE 3aKOHBI : yaeOHOe ocodue / U.




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

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

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

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

Hponos, 1. E. DnekTpoMaraeTusm.
OcHOBHBIE 3aKOHBI : yueOHOe ocodue / U.
E. Uponos. - 12-e uza. - Mockaa :
JlabGopaTtopus 3nanui, 2021. - 322 c.

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

Uponos, U. E. KBantoBas ¢usuka.
OcHOBHBIE 3aKOHBI : yueOHOe ocodue / U.
E. Uponos. - 8-e uzn. - Mocksa :
Jlabopatopus 3nanui, 2021. - 261 c.

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

Uponos, U. E. 3anaun no obmeit Gpusuke :
yueOHoe ocodue st By3oB / U. E. Upomos.
- 14-e u3a. - Mockaa : JlJaboparopust 3HaHHIH,
2021.-434c.

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

42380

Cagenbes, U. B. Kypc o61meit ¢pusuku:
yueOHoe mocobue: B 3 Tomax / U. B.
Cagenbes. - 16-e u3z., crep. - CaHkT-
[etepOypr: Jlanb, 2020 - Tom 1: Mexanuxa.
Monexynsapnuas ¢pusuka - 2020.

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

23463

Cagenbes, 1. B. Kypc o6mieit ¢pusuku:
yaeOHoe mocobue: B 3 Tomax / U. B.
CagenbeB. - 13-e usn., crep. - CaHkT-
[TerepOypr: Jlans, [6. r.]. - Tom 3:
KBanToBas ontuka. ATomHas pu3uka.
®usuka TBepAOro Tena. Pu3uka aTOMHOTO
sapa U dIeMeHTapHbIX yactull - 2019. - 320
c

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

15197

Crpenxos, C. I1. Mexanuka: yue6nuk / C. I1.
Crpenkos. - 6-e u3a., crep. - CaHkT-
[etepOypr: Jlans, 2019. - 560 c.

https://urait.ru/bcode/425487

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

https://urait.ru/bcode/425490

Kypc o6mieit ¢pusuku B 3 kH. Kaura 2:
3JIEKTPOMAarHeTu3M, ONTHKA, KBAHTOBAS
¢busuka: yaeOHuk ayis 6akanaBpoB / b. B.
bonnmapes, H. I1. Kanamnaukos, I'. T'.
CnupuH. - 2-e u3a. -Mocksa: M3paTenbcTBo
FOpaiit, 2019. - 441 c.

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

Kann, K. b. Kypc o0rieit ¢pusuku : yuebHOE
nocobue / K. b. Kanu. — Mocksa : KYPC :
NHO®PA-M, 2022. — 368 c.




https://urait.ru/bcode/454214 | Cazonos, A. b. SnepHas ¢pusuka : yaebHoe
noco6wue 11t By30B / A. b. Ca30HOB. - 2-¢
U3J., ucup. U pom. - Mocksa : M3gatenscTBo
FOpaiir, 2020. - 320 c.

https://urait.ru/bcode/454215 | Ca3zonoB, A. b. fnepnas ¢pusuka u
no3umetpust. COOpHUK 3a1ad : yueOHOe
noco6wue st By30B / A. b. Cazonos, M. A.
boropoxckas. - 2-e u3a., ucrp. u JI101. -
Mockga : M3narensctBo FOpaiit, 2020. - 98
c.

7. IlepeueHb 3MEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
UH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOH cetn « HTepHeT»

Ilepeuens AIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTH «lHTepHeT», HEOOXOOUMBIX JUIsI OCBOECHUS TUCLMIUIMHBI
npuBesieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHET»

URL anpec HaumenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BEPCHS KypHaAIa «Y ClIeXu
¢usnueckux Hayk», OU3NYeCcKuii HHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akameMun HayK

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

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

https:/fizikaguap.ru/ Oo6pasoBarenbHbIi pecypc kKadeapsl GU3nKu
I'YAIT

8. IlepeueHb MHYOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedyeHs UCIOIB3yeMOT0 MPOTPaMMHOT0 OOeCTIeYeH S TIpeIcTaBiieH B Taduie 10.

Tabmuua 10— Ilepedyenb nporpaMMHOT0 00ECTIEYeHHUST

Ne n/m HaumenoBanue
1 MS Windows
2 MS Office
8.2. [lepeuenn WH(OPMaIMOHHO-CIIPABOYHBIX CHCTEM,UCITIOIb3yEMBIX npu

OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPoIiecca Mo JUCIUILTHHE
[lepedeHs WMCHOIB3YeMBIX HH(POPMAIIMOHHO-CITIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6muma 11— [lepeyerr nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM




Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIlecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHHUECKOM 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 VYuebHas ayIuTopus U1 3aHATHH JIEKIIMOHHOTO TUTIA, 196135, r. CaHKT-
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUTIA, ITeTepOypr, yi.
IPYIIIOBBIX U UHIUBUYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO l'acremno, x. 15,
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH. aymuropus Ne31-046

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu GOJIBIION ayAUTOPUN; TAOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (31EeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
YcranoBku FRM — 06; FRM — 08; FRM — 09;

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

—05; FRM - 10)

2 | YueOHast aynuTOpHs Ui NPAKTUYECKUX 3aHATUH, 3aHATUI 196135, r. CaHkT-
CEMHUHApPCKOI'0 THIIA, JAOOPAaTOPHBIX 3aHATHUH, IPYNIIOBBIX U ITerepOypr, yi.
VHJUBHUYAJIbHBIX KOHCYJIBTALUMI, TEKYILETO KOHTPOJIS U l'acremo, a. 15,
MIPOMEKYTOUHOM aTTECTALINH. ayautopust Ne31-048

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kalllye s IPEICTaBICHUS y4eOHON
nH(popManuu GOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB sl (PU3HMUECKUX
n3MepeHuil (31EeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

—05; FRM - 10)

3 VYueOHas ayuTOpHs IJIs1 3aHATHH JICKITMOHHOTO THMa, 3aHATui | 196135, r. CankT-
CEMHUHAPCKOTO THTIA, TPYIIIOBBIX M WHAWBHYATbHBIX [etepOypr, ym.
KOHCYJIbTALIWi, TEKYLIEr0 KOHTPOJISA U IIPOMEKYTOUHON lacremno, a. 15,
aTTeCTalUU. aynuropust Ne32-01

Ocnamenue: Crnienuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
JEMOHCTPAIIMOHHOTO 000PYIOBAHHUS.

4 VYyeOHas ayuTopHs I MPAKTUUECKUX 3aHATHI THIIA, 196135, r. CankTt-
1abopaTOPHBIX 3aHITHIA, 3aHATUN CEMUHAPCKOTO THIIA, [TerepOypr, yim.
IPYIIIOBBIX U UHIUBUIYAJIbHBIX KOHCYJIBTALUHI, TEKYILETO Tacremno, 1. 15,
KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTAIMH. ayzuropus Ne32-04

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4ueHus, CiTysKallue sl IpeAcTaBlIeHus yueOHOon
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE




obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaraetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a0OpaTopHbIe PabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpakmus miockux BoiH, 4./[udpaknronnas pemeTka,
5.IMonstpuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHEeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

VYueOnHas aymutopus a1 1a00paTOPHBIX 3aHSATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOENb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy>Kalllye s IPEICTaBICHUs y4eOHON
uHpopMauu O0NIBIION ayIUTOPUH; TabOpaTOpHOE
obopynoBanue (MOIyIbHBIE TA0OPAaTOPHBIE YCTAHOBKHU TIO
anektpomaruetusmy: GOIID — 03, OIS - 07, ®IID — 05, PIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI;, TAOOpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Audpaxius muockux BoiH, 4. JludpakionHas pemerka,
5.ongpuzanus ceera, 6.0npenenenne AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYueOHas ayTuTOpHS I TPAKTUYECKUX 3aHATHH,
71a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOTO THIIA,
IPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTALUN, TEKYILETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHUs, CITy>Kallye s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue

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

196135, r. CaHKT-
[TerepOypr, yiu.
T"acremo, a. 15,
aynutopus Ne32-05.

VYyeOHas aynutopus s 1a00paTOPHBIX 3aHATHH.
Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KalllKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0JIBIION ayIUTOPUH; TabopaTOpHOE
obopymoBaHue.

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

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

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu

10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalU
o0yyaromuxcs Mo JUCUUIUTHMHE puBeeH B Tabnuue 13.




Tabmuua 13 — CoctaB OIEHOYHBIX CPECTB Il IPOBEICHHSI TPOMEKYTOYHOH aTTeCTAlluU

Bunx npomexyTo4HON arrecTanyuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIlMOHHBIE OUJICTHI;
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHsAeTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOM  CHCTEMbl  YHHMBEPCHTETa,  IpaBHIIa
MCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUHN

XapakTepucTrKa c(hOPMUPOBAHHBIX KOMIIETEHLMIA
5-0ayUIbHAs IIKaJIa PaKIep bop

— oOyuaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEA0BATEIbHO U TPAMOTHO €TI0 U3J1araer;

— ONUPAsACh Ha 3HAHUS OCHOBHOM W JONOJHHUTEIBHOW JIMTEPATYpHI,
TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUUYECKOU
JESATENIbHOCTBIO HAIPABIICHMS;

— yMeJl0 00OCHOBBIBAET M ApTYMEHTUPYET BbIIBUTAEMBIE UM HUJIEH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIHUATM3HUPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyJarouiicss TBEPI0 YCBOWII MPOTPaMMHBINA MaTepHal, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasCh HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIBbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIeJIaeT BBIBOJIBI U 000OIIECHMS;

— BJIAJICET CUCTEMOM CIIEIIMATIM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4uTCHO»

— 00y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIM Martepua,
10 CYIIECTBY HM3JIaraeT €ro, OMHWpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPHL;

— JIOIMyCKaeT HeCYIIECTBEHHbBIE OIIMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYyIHEHHUS B NPAKTHYECKOM NPUMECHCHHH 3HAaHHN
HaIpaBJICHUS;

— cnabo apryMEeHTUpPYET Hay4YHbIE MOJIOKEHUS;

— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YaCTHYHO BJIAJICET CUCTEMON CIICIMAIM3UPOBAHHBIX MTOHATHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— oOyyJaronuics HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTtepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHuH npo0ieM B KOHKPETHOM HaIlpaBJICHUU;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUI;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHH.

«HEYIOBJIETBOPUTEIILHOY
«HE 3a4TEHO»

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHNSI U UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 s5K3aMeHa rpecTaBieHsl B Tadnuue 15.

Ta6muma 15 — Boripocs! (3amaun) 115 9K3aMeHa




Kon

Ne /it [Tepeuens BonmpocoB (3a1a4) st FIK3aMeHa
WHJUKaTOpa
Cemectp 1

1 HasoBure npeameT u3yueHusi KHHEMATHKU. OIlK-3.3.1

2 JlaiiTe onpeneneHre MaTepuaIbHOU TOYKH. OIIK-3.3.1
Teno ABMKETCS U3 COCTOSIHUS MOKOS C TAHTCHLIUAIBHBIM YCKOPEHUEM

3 a; = 4 M/c’> U HOPMAIBHBIM yCKOpeHHeM a, = 3 wm/c’. Haiimure | OIIK-1.V.1
BEJIMUYMHY ITOJIHOI'O YCKOPEHUS TeJa d.

4 HazoBure, B kakux enuHunax usmepsierca B cucreme CU yrimosas OIK-3.3.1
CKOPOCTb U YIJIOBOE YCKOPEHHUE.

5 Jlaiite onpenenenre abCOMIOTHO TBEPIOMY TEIy. OIIK-3.3.1
[Ipoananu3upyiTe OTAWYUS CIEAYIOMUX (PU3NUYECKHX MOJCIICH:

6 abcomotHo TBEpnoe Teno (ATT) u marepuanbhas Touka. [IpuBeaure OIK-3.Y 1
npuMep, B KOTOPOM OJHO U TO € TEJO BBICTYNAeT B KadecTBe
MarepuanbHoit Touku u ATT.

7 [Tokaxwute CBA3L  MEXIY JIMHEMHOW W  YIJIOBOM  CKOPOCTBIO OINK-3.Y 1
MaTepUaIbHON TOUKHU.

[Ipoananu3upyiite xapaktep NPSAMOJIMHEUHOTO IBWKEHHUS Teja IO

3 M3BECTHOMY 3aKOHY ABIDKeHHs x(f) = 10 + 2%t + 0,5% (m). Kakoii OIK-1.Y 1
MyTh MPOHAET TeNo 3a Yyka3zaHHoe Bpems ¢ = 2 c¢? OO6ocHylTe T
MPUMEHEHNE 3aKOHOB, UCTIOJIb3YEMBbIX JIJISl PEIICHUS 3aJauH.

9 ChopmynupyiiTe epBoiii 3akoH HproToHa. OIlK-3.3.1

10 OOBsSICHUTE TPUHIUI W3MEPEHUS BEIMYMUHBI CUJIBI, OCHOBAaHHBIA Ha OIK-3.3.1
TpeTbeM 3aKoHe HproTOHA. o

1 OOmpscHHUTE, KaK, COTJacHO BTOPOMY 3akOoHY HpIOTOHa, 3aBHUCHUT OIMK-33.1
YCKOpPEHHE TeJla OT €r0 Macchl.

[IpuBeauTe mpuMep, WUTHOCTPUPYIOIIUM NEHUCTBUE TPETHErO 3aKOHA

12 OIIK-3.V.1
Hsrorona.

KaMmeHb 1€XUT Ha THE COCy/a, MOJHOCThIO MOrPYKEHHBIN B Boay. Kak

13 W3MEHHTCS CHIIA JABICHMS KaMHS HA JIHO, CCIM CBEPXY HAMMTb | w3 oy
KepocuH (KEpOCHH HE cMmemmuBaeTcs ¢ Bozoi)? OOocHyiiTe cBOH
OTBET.

14 HazoBute, kakoi wu3 3akoHOB Kemepa ycranaBiauBaer Gdopmy OINK-33.1
TPACKTOPHUH TUIAHET.

OneHute 3aBUCUMOCTH CHJIBI BCEMHUPHOTO TATOTEHHUS OT MAaccChl
B3aUMOJICHCTBYIOIIUX TN W pacCcTOSHUA Mexny HumH. OOocHyHTe,

15 KaKk M3MEHHUTCA CHJIa B3aMMHOIO TATOTEHUs IBYX Ten, ecau Mmaccy | OITK-3.B.1
OJIHOTO M3 TE€J YBEJIMYUTHb BABOE, a PACCTOSHUE MEXIY TelIaMH —

YMEHBIIUTH B JBa pasza.

16 JlaiiTe onpeneneHre MIynbca Teja Kak GU3nIecKOoil BETHUNHBI. OIlK-3.3.1

17 Chopmynupyiite, m0pU KaKUMX YCIOBHSIX BBIMOJHSIETCS 3aKOH OITK-3.3.1
COXpaHEHMsI UMITYJIbCA.

18 HazoBute, kakasi puznueckas BeJIMUYMHA Ha3bIBaeTCs MoMeHTOM crutbl. | OIIK-3.3.1
CpaBHUTE 3aMIMCU OCHOBHOT'O 3aKOHA IWHAMUKH ISl IIOCTYMATEIbHOTO

19 U BpauiarenapHoro AswxeHus. Haiinure BzammocBszu mexnay stumu | OINK-1.Y.1
3aKOHAMHU.

20 Chopmynupyiite 3aK0OH COXpaHEHUS] MOMEHTA UMITYJIbCA. OIIK-3.3.1

21 Jaiite onpeneneHne paboThl Kak GU3NIECKON BETUINHBI. OIIK-3.3.1

22 Chopmynupyiite, 4TO TaKO€ MOLUTHOCTh KaK (pU3MUECKasi BEIMUMHA. OIIK-3.3.1

73 OObsicHUTE, TTOYEMY LEHTPOCTPEMUTEIbHAS CHUJla MPU BpallEHUU IO OIK-3.Y 1

OKPY>KHOCTH HE IPOU3BOJIUT pabOTHI.




24

Uccnenyiite paboTy CHIIBI, €CITH TEJIO Maccoi m = 1 Kr o 1eicTBUEM
HEKOTOPOM CHIIBI U3MEHHUJIO CBOIO CKOPOCTH C vp = 1 M/c 10 v = 3 m/c.
OOocHyliTe TPUMEHECHHE 3aKOHOB, HCIIOJIB3YEMBIX JUISI PEIICHUs
3aJ1a4H.

OIIK-3.V.1

25

OObsicHUTE, B YE€M COCTOMT pPa3IUyue MEXKIY KOHCEPBATUBHBIMHU H
HEKOHCEPBATUBHBIMU CHJIAMHU.

OIIK-1.V.1

26

Kakoit kopabGip JBWXKETCS MeEIJICHHEE — Harpy)KeHHBIH WIH
HEHArpYKEHHbIH — TpU OJMHAKOBOM MOIIHOCTH JBHUraTesis?
OO6ocHyiiTe CBOIl OTBET.

OIIK-3.B.1

27

Jlaiite onpeneneHne NOTeHIMaIbHOU dHeprun. OT 4ero OHa 3aBUCUT?

OIIK-3.3.1

28

OOmbscHuTe, Kak paboTa KOHCEPBATUBHOW CHJIBI CBSI3aHA C
MOTEHIINAIbHON YHEPTUEH.

OIIK-3.3.1

29

ChopmynupyiiTe 3aKOH COXpaHEHUS MEXaHWYECKOW DHEPruu.
IIpuBenuTe npuMep BBINOTHEHUS 3aKOHA COXPAHEHMS] YJHEPTUU.

OIIK-3.3.1

30

Jan ToHkuii crepxkeHb Macco m = 120 r u gmuHOUM [ = 50 cwMm,
CIIOCOOHBIN BpalIaThCsl OTHOCUTEIBHO OCH, MPOXOMAIIEH uepe3 ero
cepenuny. PaccumtaiiTe €ro MOMEHT WHEPUUH OTHOCHUTEIHHO
YKa3aHHOM OCH.

OIIK-3.V.1

31

[Tokaxkute Ha mpuUMepe TOHKOro cTepkHs nnuHor 20 cM 1 maccou 30
I, Kak npumenserca teopema lllreliHepa 11 pacdyera MOMEHTa
MHEPLHN TEJl IIPU NEPEHOCE OCH BPALLEHUS C CEPEAMHBI CTEPKHA HA
OJIMH U3 €r0 KOHIOB.

OIIK-3.V.1

32

HazoBure Qopmyny, M0 KOTOPOH BBIYUCISICTCS MOMEHT HMITYJIbCa
abCOJIIOTHO TBEPJOTO Tea.

OIIK-3.3.1

33

Kak BbluMcHsieTCS KHHETHYECKas SHEpPrus BpalICHUs aOCOIIOTHO
TBepaoro tena? CpaBHUTE ¢ QOPMYIJION Ui KHHETHYECKOW SHEPTUU
HOCTYNATEJIbHOTO JBUKEHUSL.

OIIK-1.V.1

34

Chopmynupyiite  aBa  mocTynara
OUHIITEHA.

TCOpHUU OTHOCHUTCIBHOCTHU

OIIK-3.3.1

35

CnpasemyiuBa 1M B cnenuanbHoil Teopun oTHocutenbHocTH (CTO)
KIaccudeckasi (popMyna sl KHHETHHYeCKO# sHepruu E = m*V?/2?
Ecnu HeT, TO Kak pacCUMTHIBACTCS KHUHETUYECKas HHEPrus Teja
cornacHo CTO?

OIIK-3.V.1

36

Omnpenenure, Kak M3MEHHUTCA TMEpUON KoJeOaHWH MPYKHUHHOTO
MasTHUKa TpPH YyBEIWYCHWH €ro Macchl B 2 pa3a, a >KECTKOCTH
IPYXHHBI — B 8 pas.

OIIK-3.V.1

37

Kak cBs3aHa sHEprus TapMOHMYECKUX KOJICOAHUN C UX aMIUIUTYI0U?

OIIK-1.V.1

38

Cnenaiite BBIBOJ 11O BONpPOCY: Kak OyJIeT M3MEHITbCA X0
MasTHUKOBBIX YacOB IPU HACTYIUIEHUHU JIETHUX JKapKUX JHEH IO
CPaBHEHMIO C XOJIOAHBIMU 3UMHUMH JHSIMH, €CIIU Yachl YCTAHOBJICHBI
B HEYTEIUICHHOM IOMEUICHUH (CTEPKEHb MAATHUKA METAJNINYECKHil)?
ApryMEHTHUPYHTE CBOI OTBET.

OIIK-3.B.1

39

Chopmynupyiite orpeaeeHue BOIHBI.

OIIK-3.3.1

40

OObsicHUTE pazIuuue MEXKIy MPOAOIbHBIMA M  TONEPEUYHBIMU
MEXaHUYECKUMH BOJIHAMHU.

OIIK-3.V.1

41

3anummuTe ypaBHEHHUE OETyIeil BOJHEI.

OIIK-3.3.1

42

HasoBure, ueMy paBHa cpeHsisi 00beMHas TIIOTHOCTh YHEPTHH BOJIHBEI.

OIIK-3.3.1

43

HcToyHuK 3ByKa U MPUEMHHK JBUXKYTCS APYT OTHOCUTEIBHO JIpyra co
CKOPOCTAMH Uyem M Uyp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpezie
paBaa 340 w/c. Ilpoananusupyiite 3amady W  OMPEICITUTE
OTHOCHUTEIIbHOE U3MEHEHHUE YacTOTHI 3ByKa 3a cueT dddexra Jlormepa.

OIIK-1.V.1




NcTouyHUK ¥ TPUEMHHK ABUKYTCS HABCTPEUY JPYT APYTY: Vyem = 40
m/c, v,y = 60 M/c.

44 Chopmymupyiite npuaImn [ oirexsca. OIIK-3.3.1
45 HazoBure onpenenenmne nHTephEPEHIINN BOJIH. OIlIK-3.3.1
46 C(bOpMyJ‘II/Ipyf/'ITUe, YTO Ha3bIBaeTcs crosued BomHOW. [IpuBemute OIKA3.V 1
pUMeEp CTOsTYEH BOJIHBI.
47 Ha3oBuTe OCHOBHBIE apaMeTPbl COCTOSIHUS, KOTOPBIMU ONMCHIBAETCS OIK-3.3.1
TEPMOJIMHAMUYECKAsl CUCTEMA.
Ha onny wamry BecoB MOcCTaBWIM ONIOAIE C Tropsiueid BOJOHM, a Ha
48 Ipyryio ypaBHoBemmuBawmue e€ rupu. Coxpanutcs iu ¢ teuennem | OIIK-3.B.1
BpeMeHHU 3To paBHOBecue? O6ocHyiTe Bamn oTBer.
49 3anuInuTe YpaBHEHUE COCTOSIHUS MI€ATIbHOTO rasa. OIIK-3.3.1
50 YKaKUTE KOTUYECTBO CTEMEHEH CBOOOIBI y YKECTKOW JBYXaTOMHOM OIK-3.3.1
MoJIeKyJibl. C KAKUMHU JBUYKEHHUSIMU OHHU CBSI3aHbI?
51 Uemy paBHa paboTa ra3a B 130XOpHOM IpoIiecce OIIK-3.3.1
57 OueHnte, 4yBCTBUTEIBHOCTh KAKOIO TEPMOMETPA BBILIE — PTYTHOIO OIK-3.B.1
WJIM CIIUPTOBOTO (TIPU NPOYUX PABHBIX YCIOBUSX)?
I"a3, naxonsimmiics npu noctostHHOM AasieHuu p = 100 klla, uamenun | OIIK-1.V.1
53 o0seM ¢ V| =4 M mo V, =12 M [Tokaxkute, Kak pacCUUTHIBACTCS
paboTa rasa B TaKOM IpOIECCe, U HAllIUTE €€ BEINYUHY.
54 CrenaliTe BBIBOJBI MO XapaKTepy MU3MEHEHHUs TeMIlepaTyphl ra3a mnpu OIK-3.B.1
ero OpicTpoM pacmpeHur. OTBET MOSCHUTE. e
55 Ilepeunciure, U3 KAKMX YaCTEH COCTOUT TEIUIOBAs MAllIMHA. OIIK-3.3.1
OueHuTe CUTyalUIO: Karulsl MAaciSTHUCTOM >KUIKOCTH TMONajaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKkaercs, o00pazys TOHKYIO IUIEHKY. OIK-3.B.1
OO6s3aTenbHO M 3Ta IJIEHKA 3aKPOET BCIO IOBEPXHOCTb BOIBI?
OO6ocHYyliTE CBOW OTBET.
Ornenute curyanuio. Yto 00KUTaeT KOXKY CUIIbHEE: BOJIA WIIH BOJSTHOM
57 rnap OJIWHAKOBOM Macchl MpuU OJHOM u ToM ke Temneparype? | OIIK-3.B.1
O6ochyiite Bamn oTBer.
Cemectp 2
58 UTO HM3yyaeT 3JeKTpocTaTuka? OIIK-3.3.1
59 JlaiiTe onpeneneHne TOYEYHOTO 3apsia. OIIK-3.3.1
60 Kak wu3MeHutcst cuina B3auMMOJECHUCTBHS JBYX OJJIEKTPOHOB, €CIHU OIK-1.Y 1
paccTosiHue MEXAy HUMH YBETW4IUTh B 3 paza? OOOCHYITE Balll OTBET. T
[Ipoananm3upyiiTe, Kakyr pabOTy COBEpIIAET AIEKTPOCTATHUECKOE
61 MoJie TTPOTOHA B aTOME BOJOpOJA MpU ToJHOM oOopoTe 3iektponHa | OIIK-3.V.1
BOKPYT HETO.
Kaxk B3auMHO OpHEHTHPOBAHBI CUJIOBBIC IMHUU U SKBUIIOTEHIIUATIbHBIE
62 OIIK-3.3.1
TTOBEPXHOCTH?
63 B kakux egununax cuctembl CHU MOXHO U3MEpPATh HANPSKEHHOCTb OIK-3.3.1
3JIEKTPUYECKOTO MOJIs?
64 UTto Ha3bIBaeTCSl AIEKTPUUECKUM AUINIOIEM? OIIK-3.3.1
65 Kakue BemecTBa Ha3bIBAlOT AUAJICKTPUKAMU? OIIK-3.3.1
66 OObBsicHUTE  pa3nmuyue MEXAy TMOJSAPHBIMH U HETOJSPHBIMH OIK-3.Y 1
JUIEKTPUKAMH.
[Ipoananusupyiite, KakKOW BEIWYMHBI 3aps] JOJDKEH HAXOIAUThCSA Ha
67 oOKTaKax KOHJEHcATOpa, YTOOBI MpHU pa3HOCTH moTeHImanoB Mexay | OIIK-1.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
63 Onenute, Kakoil eMKOCThIO OyayT o0nagaTh MeETaJUTHYeCKUe OIK-3.B.1

ITACTHHEI MTOMa/pi0 0.2 M, KOTOpHIE PasAeNieHbl coeM napaduHa (&




=2.5) Tommuuou 0.5 cm?

Cnenaiite BBIBOJ, KaK H3MEHHUTCA AJIEKTPOEMKOCTb IJIOCKOIO
69 KOHJICHCATOpa ¢ KBAJPAaTHBIMM IJIACTUHAMH, eciii u3 »Tux miactud | OIIK-3.B.1
BBIPE3aTh KPYTU C IMaMETPOM, PAaBHBIM CTOPOHE KBaJIpara.
OuieHuTE CHUTyalMIO: JBa KOHJIEHCAaTOpa OJMHAKOBOW eMkoctu 200
70 MK® coennHeHbl mapavienbHo. Kak m3menurcs umx obmas emkocts, | OINK-3.B.1
€CJIM COeIMHEHUE 3aMEHUTh Ha MocliejoBaTeabHoe?
71 JlaiiTe onpenenenne 3IeKTPUIECKOro TOKa. OIIK-3.3.1
72 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IeIH. OIIK-3.3.1
73 Kax n3MeHunTCs COnpoTHUBIEHUE IPOBO/IA, €CIIN €0 JUIMHA YBEIUIUTCS OIK-1.Y 1
B 4 pasa, a tuaMeTp — yBenu4uuTcs B 2 paza? OOOCHYITE CBOI OTBET. T
74 PaccunTaiiTe MOIIHOCTH, BBIACISIEMYIO HA cONpOTHUBIEHUH 3 KOM nipu OMK-1.Y 1
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA. o
75 Jaiite onpeneneHre MarHuTHOW UHAYKITUH. OIIK-3.3.1
76 Kakum 00pa3oM ompenensercst HanpapieHue CHiibl Amnepa? OIIK-3.3.1
77 Chopmynupyiite 3akoH bno-Capapa-Jlamaca. OIIK-3.3.1
73 Paccuunraiite, yemy paBHa BeIUYMHA MArHUTHOTO TOJISI B LEHTPE OIK-3.Y 1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A. T
Paccunraiite MarHMTHYH0 MHIYKIUIO Ha OCH JUIMHHOIO cojeHoupja, | OIIK-3.Y.1
coaepxarniero 10 BUTKOB Ha CAaHTUMETpP JJIWHBI U (peppOMarHUTHBINA
7 CepJEYHUK ¢ MpoHUIaeMocTrio | = 100, eciu mo HEMY MPOXOAUT TOK
cuioin 2 A.
PaccuuTaiite mnoTHOCTH HaMOTKH TOpouAa, HeoOxomumyto, uyToObl | OIIK-3.V.1
80 Mpy CUi€ TOKa B HeM, paBHOW 10 A, MarHuTHOE MOJIe HA €r0 OCH
uMmeno Benuuuny 1 mTo.
Onpenenure, Kakol 3apsi[ HECET 3JIEMEHTapHas 4JacTuua, eciu oHa, | OIIK-1.V.1
81 JBUTASICh CO CKOPOCThI0 1 MM/C B MarHuTHOM TioJie ¢ uHAYKnueu 0.5
Tn, ucnerTeiBaet aerictBue cuiibl Jlopenna Bennunnoi 0.16 mH.
OneHuTe cuTyaluo: B MArHUTHOE TOJIE€ C OJIMHAKOBBIMU CKOPOCTSAMHU
82 BJIETAIOT MPOTOH M AEKTPOH. bynyT i otnuuarbest ux tpaekropuu, u | OIIK-3.B.1
€CJIU J1a, TO KaKuM 00pa3oM? ApryMEeHTUPYHTE CBOI OTBET.
83 B dem cocTouT siBJICEHHE 3JIEKTPOMAarHuTHOW MHAYKIIUN? OIIK-3.3.1
[Ipoananuzupyiite Benuunny 2/1C, BO3HUKAIOILYIO B KOJbIIE, KOTOPOE
g4 BBIHOCSAT M3 MOJIS 32 BpeMd 25 Mc. MeTajuindeckoe KOJblo paanycoM OMK-1.Y 1
10 cM HaxoauTcs B MarHUTHOM noisie ¢ maaykuumed 50 mTn. Otser o
3anuimmTe B MB.
85 Jlalite onpeneneHus [uaMarHeTUKaM U 1apaMarHEeTHKAM. OIIK-3.3.1
86 Kaxkue BemecTBa Ha3pIBaloTCs eppoMarHeTHKaMu? OIIK-3.3.1
87 UTo Ha3bIBaIOT KO3PLUUTUBHON CHUIION? OIIK-3.3.1
Omnpenenure, Kakasi SHEPrUs 3aKIOYEHA B KATYILIKE WHIYKTUBHOCTBIO
88 . . OIIK-1.V.1
100 mI'a ¢ TokoMm cuitoit 0.2 A. OtBeT gaiite B MJIXK.
29 Hpeanommev croco0 H3MEpeHHs] BEIWYMHbI MAarHUTHOW OSHEPruw, OIK3.V 1
3aKJIFOUEHHOM B KaTYIIKE, C MOMOIIBIO COMPOTHUBIICHUSL.
90 UTto Ha3bIBaeTCsl 3JEKTPOMAarHUTHON BOJHOM? OIIK-3.3.1
Kak B3auMHO OpHEHTHUPOBaHBI B 3JEKTPOMAarHUTHON BOJHE BEKTOPHI
91 HANpPsDKEHHOCTH JIEKTPUYECKOro 1oJis, MarHuTHoW wuHaykuum u | OIIK-3.3.1
CKOPOCTH BOJIHBI?
92 Chopmynupyiite 3aKOH OTpaKEHHUs CBETA. OIlK-3.3.1
93 [Ipoananu3upyiTe, A€ CBET ABMXKETCS ObICTpee — B anmase (n = 2.42) OIK-3.Y 1

v B Bozie (n = 1.33). Bo ckonbko pa3 pa3nuyaroTcsi CKOPOCTH CBETA B




JIAHHBIX cpenax’?

OueHuTe CHUTYalMIO: JIyd CBETa MaJaeT Ha TpaHUIy paslena ABYX
BemectB noa yriiom 30°. Ilokazarenb mpeaomyieHUs MEPBOU CPEbI

94 paBeH 2.4. Bo3MOXHO 111, 4TOOBI OTpaXeHHBIN 1 nperomiieHHbii ayun | OITK-3.B.1
ObUIM TMEepHeHAUKYISIpHBI apyr napyry? Ecnu npa, ompenenute
II0Ka3aTeNb IPEIOMIIEHHs BTOPOH Cpefbl.

95 Urto Ha3wiBatOT uHTEpEpeHImei ceera? OIIK-3.3.1

96 Onumure, B 4eM pas3InyUe MEXAY I€OMETPUYECKONW M ONTHYECKOU OIK-1.Y.1
Pa3HOCTBIO X014 CBETOBBIX JIyUYEH.

[Ipemnoxxute TeopeTHueckoe OOOCHOBAaHME HAJIMUUS  PATyKHOU

97 OKpacKM y TOHKHX IUICHOK (pas3uToe Ha MOBEepXHOCTH Boabl Macio, | OIIK-3.B.1
MBUIbHBIE MTY3bIPH U T.I1.).

08 Urto Takoe nmumcnepcus cBera kak siBieHue? I[lpuBenure mnpumepsl OIK-3.3.1
HAOJIO/ICHUS] AUCTICPCHHL. "
[Ipoananu3upyiite, Kakol HaWOONBIIUN MOPSIOK CIEKTPa MOXKHO

99 HaOmogaTh Ha IU(paKIMOHHOW perieTke, ecau oHa umeer 500 OIK-3.V 1
IITPUXOB HA MUJUIUMETP U €€ 00IydaroT CBETOM C JIMHON BOJMHBI 500 o
HM.

100 UeMmy paBHa pa3HOCTh (ha3 JBYX CBETOBBIX BOJH, IPU KOTOpPOU OIK-3.3.1
Ha0JII0/1aeTCs] MUHUMYM MHTEHCHUBHOCTH?

[lnockonoyisipu30BaHHBIM  CBET IMAJAET HA AHAIW3ATOP TaK, 4YTO

101 IJIOCKOCTh MOJsipu3anuu  coctaBisier yroa 30° ¢ IJIOCKOCTBIO OMK:A3.Y 1
aHasin3atopa. Bo CKoJIBKO pa3 yMEHBIIMTCSI MHTEHCUBHOCTb CBETa B
yKa3aHHOM ciry4ae?

Cemectp 3

102 Uto Takoe abCOIOTHO YEPHOE TEI0? OIIK-3.3.1
Bo ckonbko pa3 M3MEHUTCS MOTOK SHEPIMU OT HUTU HaKaJIMBAHMS

103 JaMIIbl, €CIM YABOWTH ee Temmeparypy? OOocuyiite Bam otBeT, | OIIK-1.V.1
onupasich Ha 3akoH Credana-bonpiimana.

Pacnionoxwnre cienyromue CHEKTPATbHBIE KJIACChl 3BE3J B IOPSIKE
BO3pacTaHus aOCONIOTHOW TEMIIepaTyphl:
A — Oenble 3Be315I,

T OIK-3.Y.1

M — kpacHbie,

O —romy0Osbie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3JIyd4€HUsI aOCOIIOTHO YEPHOTO Tea.
OOBsACHUTE TOJTYYCHHYIO 3aKOHOMEPHOCTh U3MEHEHHSI 1IBETA.

105 OObsicHUTE TPHUHIMII H3MEPEHHUs TEMIIEpaTypbl Tejla C TOMOIIbIO OIKA3.V 1
ONTUYECKOTO MMPOMETPA.

106 Uro Ha3pIBaeTcs BHEMHUM GoTodhdexrom? OIIK-3.3.1

107 B kakux eqununax cucrembl CU MmoxxHO n3mepsath sHepruto ¢ororos? | OITK-3.3.1
MoeT a1 BUIUMOE H3JIydyeHHE BbI3BaTh (POTOA((EKT B IMIacTUHE U3

108 MeTasuia, pabora BbIXoga KoToporo paBHa 3.5 3B? O6ocnyiite coii | OIIK-3.B.1
OTBET.

109 OO0bsicHUTEe TPUYUHY BO3HUKHOBEHHUS TOPMO3HOIO PEHTI€HOBCKOIO OIK-3.3.1
U3ITyYEHUS.

OO0bsicHuTe, Kak dHeprus GOTOHA CBsA3aHA C JJIMHOW CBETOBOM BOJIHHBI.

110 . OIIK-3.3.1
OOGocHyiiTe Ball OTBET.
®oToH ¢ anuHON BOJMHBI A = 97,04 mM paccesics Ha HEMOJBH)KHOM

11 anektpore mox yriaom 6 = 90°. Ilpennmoxkute crmoco® ompeeseHus OTK-3.B.1

OTHOCHUTCIIBHOT'O HU3MCHCHUA JJINHBI BOJIHBI (bOTOHa npu
KOMIITOHOBCKOM PACCCAHHU. Paccuurtaiite ero BCJIMYMHY B YKa3aHHOM




ciydae. KomnroHoBckast JuinHa
BOJIHBI paBHa 2,426 nm.

112

Onuiure, 9YTO MPECTaBIACT COOOM aTOM B paMKax Mojenu ToMcoHa.
Kakue ocHOBHBIE HETOCTATKHA JAaHHOM MOIeEIn?

OIIK-3.3.1

113

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

OIIK-1.V.1

114

B uem cocTout runotesa ae bpoiinsa?

OIIK-3.3.1

115

OObsicHUTE, TpPU KaKUX YCIOBHUSAX MHUKPOUYACTHIBI IPOSIBISIOT
BOJIHOBBIE cBoicTBa. [lpuBeauTe mnpuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE€ CBOMCTBA YACTHII.

OIIK-3.3.1

116

Byner nu mposBIATH BOJHOBBIE CBOWCTBA (YTOONBHBIM MSY TpU
MOMNaJlaHi B BOpOTa IIMpUHOW 7 M, ecnu macca msda 400 r., a
ckopocTh - 100 km/9? OTBeT 000CHOBATS.

OIIK-3.V.1

117

KaxoB ¢u3ndeckuii cMbICI BOJTHOBOH QyHKIMH?

OIIK-3.3.1

118

B uem oTiamumMe CTaMOHApHOTO W HECTAMOHAPHOTO YpPaBHEHUS
[pénunrepa?

OIIK-3.3.1

119

CpaBHute JyMHYy BOJIHBI Ae bpoiins qis mapuka maccou m,, = 0,2 T 1
o 2

IpOTOHA Maccoit m, = 1.67*10 7 KT, HMEIOIIHIX OJJMHAKOBBIE CKOPOCTH

V.

OIIK-1.V.1

120

Kakum o00pa3omM »Heprusi «HyJIEBbIX KojeOaHHi1» KBaHTOBOTO
TapMOHMYECKOTO  OCIMJUIATOpPa  CBA3aHA C  COOTHOIICHUEM
HeonpeneneHHocTei [ elizendepra?

OIIK-1.V.1

121

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

OIIK-3.V.1

122

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

OIIK-3.V.1

123

Onenure 1O TOPSIAKY BEIMYMHBI BpeMsl KH3HH KBAHTOBOTO
COCTOSIHMS, OJHEPrusi KOTOPOTO XapaKTEpPHU3yeTCs pa3MbIBaHHEM
nopsinka AE = 0.1 3B.

OIIK-3.B.1

124

MukpouacTuua 3amnepra B O4HOMEPHON NOTCHIUAIBHON AME [IUPUHON
/ ¢ OeCKOHEYHBIMHU CTEHKaMH M HaXOJUTCSI B COCTOSTHUM C KBAHTOBBIM
ygucioM n = 1. Ilokaxure, KaKk ONpENeNUTbh KOOpAWHATBHI TOYEK, B
KOTOPBIX BEPOSITHOCTb OOHApYXUTh MMKPOYACTHUIly MaKCHMaJIbHA.
HaiinuTe nx B yka3aHHOM Clly4ae.

OIIK-3.B.1

125

KakuM MoxkeT OBITh CHUH YacTHI, KOTOPbIE OIMCBIBAIOTCS
cratuctukoi @epmu-/lupaka? [IpuBeaure npuMepsl TaKUX YaCTHII.

OIIK-3.3.1

126

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

OIIK-3.3.1

127

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXICHHOI'O U3JIYYCHMU.

OIIK-1.¥.1

128

[Ipennoxute  TeopeTndeckoe  OOOCHOBAHHWE, KaK  HM3MEHHUTCS
MPOBOJIMMOCTh KPEMHHEBOTO oOpasma, €Clidi B HETro BHEAPHUTH
HeOOoJIbIIIOe KOJIMYECTBO MHANEBOM mpumecu? BaneHTHOCTH KpeMHUS
paBHa 4, BaJICHTHOCTbh UHAUS — 3.

OIIK-3.B.1

129

OnumuTe NpUHIUN paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe.

OIIK-3.3.1

130

Jlazep pabotaer MO TPEXypOBHEBOW cCXeMe. DHEpPrusi OCHOBHOTO
cocrosnusi E; = -8 aB, sneprus Bo30yxneHHoro cocrosiaust E; = -5
3B, sHeprus meractabunbHOTO coctosinus E;= -5.2 sB. Omnpenenure
JUTMHY BOJHBI, HA KOTOPOU MPOUCXOINUT pabouee n3IIyueHue.

OIIK-3.V.1

131

Uemy paBHa MOJISIpHAs TEIJIOEMKOCTb TBEPAOrO TeEJA, COIJIACHO

OIIK-3.3.1




KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?

O6I>SICHI/IT€, KaK KBaHTOBasA TCOpUA TCINIOECMKOCTH TBCPAOTO TCJa

132 . - OIlIK-1.V.1
Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA.
Kakas wu4acruma HasbIBaeTcsa ononoM? KakuM KBaHTOBBIM
133 ! ¢ OIIK-3.3.1
pacrpeesieHueM OMUChIBAIOTCS (POHOHBI?
Bormpocsr (3amaun) nns 3adera / aud . 3adera npeacTaBieHsl B Tadmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3ayera
Kon
Ne i/ IIepeuens Bonpocos (3aga4) ais 3auera / nudd. 3adera
p p (3a121) A A WHANKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenp TeM Uii KypCOBOTO TPOEKTUPOBAHMS/BBIIONHEHUS KypCOBOM pabOTHI
Mpe/ICTaBJICHBI B TaOsmie 17.
Tabnuua 17 — IlepeueHb TeM 17151 KypCOBOTO MPOSKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM paboThI

No /i [IpumepHSIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHUSI/BBITIOTHEHHS
B KypCOBOI paboThI
Y4eOHBIM IITAHOM HE MTPEAYCMOTPEHO
Bompocsl i mpoBeneHHs TNPOMEXYTOYHON aTTECTallMM B BHAE TECTHPOBAHHUS

npecTaBICHBI B Tabnuie 18.

Tabmuua 18 — IIpumepHbIii epedeHb BOIIPOCOB ISl TECTOB

Ne i/t

[IpumepHbIil mEpedeHb BOMPOCOB ISl TECTOB

Kon
WHIUKATOpa

Cemectp 1

Kakast Oyner TpaekTopus y YacTHIbI, JBWXKYULICHCS PaBHOMEPHO C
IIOCTOSTHHBIM IO BEJINYMHE YCKOpEHUEM?

1) [psimas nuHuA

2) JIunus ¢ meperubom
3) [Tapaboma

4) OKpYKHOCTH

OIIK-1.V.1

Onpenenure, Kakasi U3 MPEACTABICHHBIX (PU3NYCCKUX BEITUYUH UMEET
eIMHUITY U3MEPEHUS, COBIMAIAIONTYIO C SAMHUIICH N3MEPEHUS CHUITBI?

1) Umnynbse

2) Yckopenue

3) Bec

4) YrnoBas cKOpOCTh

OIIK-3.3.1

[Ipoananu3upyiite, Kakoil OTBET SABJISETCA MPABWIBHBIM Ha BOIPOC:
«HUeMy paBHa CyMMa BHYTPEHHUX CHJI, IEUCTBYIOIIUX MEXKIY TElaMU
3aMKHYTOW MEXaHUYECKOU CUCTEMBI?)

1) VI3MeHeHnto YHEPTUU CUCTEMBI

2) Hyaro

3) VI3MeHeHHnI0 UMITyJIbca CUCTEMBI
4) YCKOpEHHIO IIEHTPa MacC CUCTEMBI

OIIK-3.V.1

Uro mnpou3oiaér mocie aOCOMIOTHO HEYNPYroro yjaapa YacTHIl
Maccamu m; = 4my U ¢ KUHETHYECKUMU >Heprusimu T, = 6T,. Yactuna
C MAacCOW m; ABUTAJIACh BIPABO, @ YAaCTULA C MACCOU 7, HAaBCTpEUy

OIIK-3.B.1




YacTHIIE C MAacCol m;.

1) YacTuirel OyayT ABUTATHCS BIIPABO

2) Enunas yacTuua 0yaeT ABUraThCs BJIEBO

3) YacTuirel OyayT HOKOUTCS

4) Yactuipl OyayT IBUTaTHCS B IPOTHUBOMOJIOKHBIE CTOPOHBI

Yro mnpous3oiieT ¢ MOMEHTOM HHEPLUUU CBUHIOBOIO UWJIMHIpA
OTHOCUTEJIBHO OCH, COBHAJAIOLIEH C €ro TEOMETPUYECKOW OCBHIO
CUMMETPUH, €CIU IMINHIP CIUTIOIIUTD B TUCK?

1) He usmenurcs

2) YBeauuunTcs

3) CoxpaHutcs

4) CtaHeT paBHBIM HYJIIO

OIIK-3.B.1

VYKakuTe BEpHYIO 3allCh YpaBHEHHS IUHAMHUKH BpallaTeIbHOTO
JIBIKEHMUS.

HM=J*0
2)e=M/J
3)M=L*w2
4) L = r*p*sina

OIIK-3.3.1

VYkaxuTe, 4eMy paBeH MOMEHT MHEPLIUU TOHKOTO 00pydya Maccoil m u
paamycar.

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

OIIK-3.3.1

Bribepure (¢pasy, COOTBETCTBYIOLIYIO TNEpBOMY 3akoH HproToHa:
«ITepBbiii 3akoH Hpl0TOHA yTBEPKAACT. ..»

1) ®dakT cymiecTBOBaHMs aOCOTIOTHOTO JBUKEHUS

2) CyuiecTBOBaHHE HHEPIHAIBHBIX CHCTEM OTCYETA

3) @akT CynieCcTBOBaHHs HEMHEPIMAIBHBIX CUCTEM OTCUETA

4) ®axT cyIecTBOBaHUS MIPUHITUIIA OTHOCUTEILHOCTH | amues

OIIK-3.3.1

Vkaxure, B Kakux equHunax B cucreMe CH uzmepsiercs cuna:

1) kr*m/c
2)H

3) kr*m’
4) m/c?

OIIK-3.3.1

10

Paccunraiite BeIM4YMHY MOIYJIsI MAKCUMaJIbHOU BEJIMYUHBI YCKOPEHUS
TOYKH, JBHUKEHUE KOTOPOH OMHCHIBACTCS ypaBHEHHEM X = 3cos(2f—
/4) cm

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

OIIK-3.V.1

11

Bribepure ¢opmyny, onpeneisionylo BeIMYUHY (a3oBOH CKOPOCTH
BOJIHBI.

OIIK-3.3.1




1)v=o0*k

2)v=k*v
3)v=k*A
Hv=0o/k

12

PaccunTaiite, uemy paBHa paOoTa KOHCEPBATUBHOW CHIBI II0
3aMKHYTOM TpaeKkTopuu (1o Toukam 1,2,3 u 1).

1) 3aBHCHT OT yOBUTH MOTEHIIUATLHON YHEPTUN

2) IIponopunoHanbHa NPUPALICHUIO KHHETUUECKON S3HEPTUU
3) PaBHa ny.aio

4) 3aBUCHUT OT CKOPOCTH JIBHYKCHHUSI.

OIIK-3.3.1

13

Kakas u3 mepednicieHHBIX (PU3MUECKUX BEITUYUH UMEET Pa3MEPHOCTh
(kr*m)/c*?

1) MoMeHT cubl
2) MoMeHT uHepuuu

3) MomeHT ummyinsca
4) Cuna

OIIK-3.3.1

14

Korma taHreHnuanbHOE YCKOPEHHME paBHO HYINIO, a HOPMaJbHOE
YCKOpEHHUE MOCTOSHHO, TO TAKOE IBUKEHHUE Ha3bIBACTCA ...

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM IPSIMOJIMHENHBIM

3) PaBHOYCKOpEHHBIM MIPSMOJIMHEHHBIM
4) PapHOMEpPHBIM BpallleHUEM

OIIK-3.3.1

15

Bribepure mpaBuibHBINH oTBeT. Kak m3MeHsieTcss MOIyidb CKOPOCTH
OpU NPSMOJIMHEWHOM JIBUKEHHHU, €CJIM 3aBUCHUMOCTb IPOUICHHOTO
TEJIOM IIyTH OT BPEMEHM 33JjaHa ypaBHEHUEM: S =4 + 158 + 22

1) YObiBaer

2) IIpoxomut 4epe3 MUHUMYM
3) Bospacraer

4) OcTtaéTcst MOCTOSTHHBIM

OIIK-1.V.1

16

Kaxk BpIUHCIISIETCS MOMEHT MHEPLUUHM MaTEPUATILHON TOUKH?

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

OIIK-3.3.1

17

Kak cootHOCATCS MOMEHTBHI WMHEpUMU OUCKa J; U uuauHapa J,
KOTOpBIE UMEIOT PaBHBIE MACCHI M PAIMYChI?

1) Jn=Ju
2)Jn>Ju
3) Jn>2*Ju
4) Jn > Ju/2

OIIK-3.V.1

18

HaiiguTte oTHOIIEHHE pON3BEIeHHBIX padoT (A/A;,), ecnu Ba aucKa
¢ paBHBIMH MaccaMu U paguycamu R; u R, (R; = 2R;) packpyunBarot
U3 COCTOSIHUS TTOKOSI 1O OJJMHAKOBBIX YTTIOBBIX CKOPOCTEH.

OIIK-3.V.1




1
2)3
3)4
45

19

Kakoil yuéHpIl co3fal CHELMAIBHYIO TEOPHUI0O OTHOCUTEIBHOCTH
(CTO)?

1) Tanueit

2) DHHIITEHH
3) Jlopenn

4) bop

OIIK-3.3.1

20

Bribepure ypaBHEHHE, ONMCHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHMsI.

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

OIIK-3.3.1

21

[Ipoananusupyiite, Ipyu KakOM YCIOBHHM B CHUCTEME, COBEPIIAIOIICH
BBIHY)KJICHHBIE KoJieOaHus, Oyaer HaOMomaThCs pe3oHaHC (g —
coOCTBEHHAs 4aCTOTa, (® — YACTOTA BHIHYKIAIOIIEH CUIIbI)?

1) ® >> w0
2) o> o0
3 o= nl
4) o << 0

OIIK-3.3.1

22

BeiGepure, kakasg (Qu3myeckas BEIUYMHA  U3MEHSETCS  IOJ
BO3/ICHICTBUEM CHJIBI HA TEJIO COITIACHO BTOpOMY 3aKoHY HproToHa?

1) Monsipras macca
2) CxopocThb

3) Macca

4) MoMeHT UHEPLHI

OIIK-3.3.1

23

Bri6epure, B Kakoi crCTeMe TeJ TOJHBIH MOMEHT UMITYJIbCa OCTaeTCs
IIOCTOSAHHBIM.

1) 3amkHyTOI

2) He3amkHyTOM, rie cyMMa MOMEHTOB BHYTPEHHUX CHJI PaBHA HYJIIO
3) He3amkHyTOH, T/Ie CyMMa MOMEHTOB BHEIITHUX CHJI TTIOCTOSTHHA

4) HezamknyToM

OIIK-3.3.1

24

VYkaxure, paboTa Kakoil W3 MEPEUHCICHHBIX CHJ paBHA HYNIO NPHU
3aMKHYTOH TPAaeKTOpUU ABW>KEHHUS TENa.

1) Bsizkoro Tpenus

2) Cuiibl TpeHUS Ka4EHUSI

3) TaroreHus

4) Cunbl TpEeHUS CKOJIbKEHUS

OIIK-3.3.1

25

UeMy paBHa BeIMUMHA YCKOPEHHS CBOOOIHOTO MAJCHUS g HA BBICOTE
HaJl TTOBEPXHOCTHIO 3eMJId, paBHOW paauycy 3emnu? Bennuuny g
BOIIM3H TIOBEPXHOCTH 3eMITH IPHHATH PaBHOIT 9.8 M/c’.

OIIK-1.V.1




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

26

[Ipoananusupyiite, KakK HU3MEHUTCS epuon Kosie0aHuit
MaTEMaTU4YeCKOro MasTHHUKA, €CIIU JUIMHY €ro MojJBeca YBEJINYUThb B 9
pas, a Maccy rpysa — yBeJIu4MTh B 4 pasa?

1) YBeanuntest B 3 pasa
2) YBenuuurcs B 4 paza

3) YMeHnbmmTCH B 2 pasza
4) Ymenbp1uTcs B 4 pasza

OIIK-3.V.1

27

Uto mpou3oiAET co cpemaHeil dHEpPruel MOCTYyNaTeIbHOrO JBUKEHUS
OJTHOW MOJIEKYJIBI Ta3a, eclid 00beM HEKOTOPOH MacChl HIEaIbHOTO
rasza n300apu4ecKd yMEHbIIUJICS B 2 paza?

1) YBenuuures B 5 paza
2) YMmensmuTcs B 5 pasza
3) YBemuuutcs B 3 paza
4) YmenbmnTcs B 2 pasa

OIIK-3.B.1

28

OneHunre, Kakoi ra3 Harpeercs: O0bIIe B CISAYIONICH CUTYalluu: J1Ba
pa3IMYHBIX UACAIbHBIX Tra3a — OJHOATOMHBIA M JBYXaTOMHBIM —
HaXOJATCS MPU OJMHAKOBOM TEMIIEpaType W 3aHMMAIOT OJIMHAKOBBIN
o0beM. ['a3bl coxumaroTcst aquabaTHYECK 10 yMEHbIIEHUs o0beMa B 2
pasa.

1) ['a3bl HArpeIUCh OAUHAKOBO

2) OnHoaTOMHBIN HarpeJicst 00JIbIIe
3) JIByxaTOMHBII Harpescs O0obIiie

4) T"'a3bI BOOOIIIE HE HATPEIUCH

OIIK-3.B.1

Cemectp 2

29

YKaxxuTe sBICHHE, KOTOPOe UMEHYyeTcsl nHTepdepeH et BoaH?

1) Orubanue BOJTHAMU MPENSATCTBUMA

2) Hajoxkenue apyr Ha Japyra BOJIH, HAYIIMX OT KOIE€PEeHTHBIX
HCTOYHUKOB

3) OTKJIOHEHUE BOJIH oT MIEPBOHAYAIBLHOTO HAIpaBJICHUS
pacrpoCTpaHeHus MPU NEPEXOE U3 OAHON CPEAbI B IPYTYIO

4) 3aBUCUMOCTH (ha30BOM CKOPOCTH OT JUTMHBI BOTHBI

OIIK-3.3.1

30

[Ipoananu3upyiite, KakuM JOJDKEH OBITH YTOJl TMAaJeHUs CBETOBOTO
Jyda, YTOOBI OTPAXKEHHBIN JTyd COCTABJISUI C Magarommm yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-3.B.1

31

OueHuTe 3IEKTPOEMKOCTh MIIIOCKOTO BO3YIIIHOT'O KOHIEHCATOpa, €Cln
paccTosiHue MEXIy ero oOKIajKkaMy yBEIHMYHTh B 9 pa3, a 001acTh
MEXy OOKJIaIKaMH 3aJIUTh AUCTUIUTHPOBAHHON BOIOH (€ = 81)?

OIIK-3.B.1




1) YmensbiuTcs B 4 pas
2) YBenuuurces B 4 paza
3) YBeanunres B 9 pa3
4) Yeennuurcs B 12 pa3

HazoBute BemiecTBa, KOTOpbIe MPU OOBIYHBIX YCIOBUAX MPAKTUUYECKH
HE MPOBOJAT NIEKTPUUECKUI TOK?

32 1) IIpoBoHUKH OIlK-3.3.1
2) IlonynpoBOIHUKH
3) [matuna
4) JIn3j1eKTPUKH
Kax HaIpaBJICHbI CUJIOBBIE JUHUU HaIPSKEHHOCTH
ANEKTPOCTATUYECKOTO TOJIS, CO3/IaHHOTO TOYEHYHBIM OTPULATEIHHBIM
3apsiiom?
33 OIIK-3.3.1
1) 3akpy4urBarOTCA BOKPYT 3apsijia
2) K 3apsny
3) 3aKkpy4HrBarOTCA BOKPYT 3apsija MO 4YaCOBOM CTPEIKE
4) 3akpy4uBarOTCS BOKPYT 3apsjia MPOTUB YaCOBOM CTPEIIKU
B xakux emununax B cucreme CHM wusmepsiercss mnoTeHIMAN
ANEKTPUUECKOTO 10JIsA?
34 1) A/m OIIK-3.3.1
2) B/m
3)B
4) A*m?
Moxer 1M 4YacTulia MMETh 3apsjl, BeJIM4YMHa KoToporo B 1.5 paza
OoJIbIIIE BTIeMEHTapHOTO 3apsiia’?
35 1) Moxer OIIK-3.3.1
2) Her, He MoskeT
3) Moer, HO TOJIBKO €CJIH 3apsiji OTPULATEIIbHBIN
4) MoxeT, HO TOJIBKO €CJIU 3apsi/i MOJIOKUTEIbHBIN
UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO OIS 7
1) IloTreHunanbHOW HHEPTrUM E€AMHUYHOIO IMOJIOKUTEIBHOTO 3apsiaa
WM OTHOUICHUIO MOTEHIIUATBHON SHEPTUH K 3apsly
2) PaGore chia noJis mno nepeMenieHuI0 €IUHUYIHOI'0
36 MOJIOKUTEJIBHOI0 3apsija U3 [JaHHOM TOYKH TOJA B OIIK-3.3.1
0eCKOHEe4YHOCTh
3) Cuite, nelicTBYIOIIEH Ha 3apsij, IOMEIEHHBIN B JaHHYIO TOUKY IOJIS
4) Kunetnueckoi 3Heprun MPoOHOTO TOYSYHOTO SAUMHUIHOTO 3apsaa B
NAHHOU TOYKE MOJIA
Hanumute popmyny 3akona Oma B nud depenmansHoii popme:
HR=U/I
37 2) R = Q/IPAt OIIK-3.3.1
3)j=c¢'E

HR=P/




38

O1nieHUTE ONTHYECKYIO JJIMHY YTH L U3 0JTHOM TOYKM B APYTYIO, €CIIU
paccTosiHue MEXAy ABYMs TOYKaMHU IPO3PA4YHOM IUIIEKTPUYECKOU
cpensl S =4 M. [lokazarens npeiaomiieHus cpenbl n = 1.5. Onrudeckas
JUIMHA IyTU L U3 OIHOM TOYKH B APYT'YIO COCTABUT. ..

I)5wm
2)6m™m
3) Tm
4)11m

OIIK-3.B.1

39

Kaxk HAa3bIBACTCA BCJIIMYHHA HaIps’KCHHOCTU IoJIA, €CJIn
HaMarHM4eHHOCTh  (eppoMarHeTuka oOpamaercss B HylIb U
HAIpsPKCHHOCTD I10JIA HalipaBJICHA MMPOTHUBOIIOJIOKHO 10110,
BBI3BaBIIEMY HaMarHM4MBaHUe?

1) 'ucrepesncom

2) Ko3punTuBHOM CHJIOM

3) lonspuzauueit

4) MarsuToABHXyIIEH cuion

OIIK-3.3.1

40

Onenure, 10 KaKOW TPaeKTOPHU OYAET IBUTATbCS B MAarHUTHOM I10JIE
YacTUIla, JIETANask C MOCTOSIHHOM CKOPOCTHIO BAOJIb JIMHUNA MarHUTHOM
I/IH,Z[yKI_II/II/I.

1) Oxpy>KHOCTB
2) llpsamas

3) OBanoun

4) Dnnurnc

OIIK-1.V.1

41

B kakux enuHMIIaX H3MEpSIETCS HANPSHKEHHOCTh JJIEKTPUUECKOTO
noJs?

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

OIIK-3.3.1

42

YcTaHOBUTE COOTBETCTBHUE MCXKAY MaTrcpuajioM MNpPOBOJHUKA U C€ro
AJIEKTPOITPOBOTHOCTHIO:

Matepuan DIeKTpOonpoBoIHOCTH (o, 1/(OM-cMm)
A) Metamn 1)>10"-10"°
b) [TomympoBotHUK 2)10"°-10°

B) JuoIeKTpuK 3) 10* - 10°

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

OIIK-3.3.1

43

OHGHI/ITG, KaK COOTHOCATCA YTJIbI TaACHUA O U OTPAXCHUSA (p CBETA.

)a>>o0o
2)a>o
oa=9¢
4a<o

OIIK-3.3.1

44

[Ipoananu3upyiiTe, 4YemMy paBeH  aOCOJIOTHBIA  TOKa3aTelb
IPEJOMJICHUS] CPENIbl C AUAJIEKTPUUECKON NPOHUIIAEMOCTBIO € = 16 U

OIIK-3.V.1




MarHUTHOW MPOHUIIAEMOCThIO L = 17

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

4) 1/16

Jlnist 0OBSICHEHUSI KaKOT'O SIBJIEHUSI MOKET OBbITh UCIOJIb30BAH MPUHLIUI
I'tolirenca-®penens?

45 1) KorepenTHOCTh OIIK-3.3.1
2) Iudpakuus
3) Ionspuzanus
4) KopnycKyasspHO-BOJHOBOM JTyajii3M
[Ipoananu3upyiite, 4YeMy paBeH TMEpPHOJl  PEIICTKH, KOTrJaa
TuQpakinoHHas perieTka coaepkut 200 MTpUXoB Ha MIJUTUMETP.

46 1) 100 Mxm OIIK-1.V.1
2) 500 Mxm
3) 200 MM
4) 5 MKM
[Ipoananu3upyiiTe HMHTEHCUBHOCTh CBETa MpH HHTEp(epeHInn
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTHIO | OT KOT€pEeHTHBIX UCTOYHUKOB
B TOYKE, B KOTOPO# pazHocTh ¢a3 paBHa 2*m*N (N =0, 1, 2, ...).

47 1) 41 OIIK-1.V.1
2) 3*1
3) 1
4) 0
Haiinute npaBWwibHOE€  Ha3BaHWUE JUIi  BEKTOPHOM  CHIJIOBOMA
XapaKTEPUCTUKHU AIEKTPOCTATUUYECKOTO MOJIA.

48 1) ITorenuuan OIIK-3.3.1
2) HanpsiskeHHOCTDH
3) Uanykumst
4) 3apsin
Onenute, Kak 3aBUCHUT AJIEKTpUUECKasl IPOBOJUMOCTb IIPOBOJHUKA OT
MPUIIOKEHHOM K HEMY pa3HOCTH MOTEHIHAIOB.

49 1) Ilpsimo nponoprOHAIBHO OIIK-3.VY.1
2) IIponopuMOHaNbHO CTENEHHU OT PA3HOCTH NOTEHIIMAJIOB
3) IIponopuroHalIbHO KBaapaTy
4) He 3aBucur
Onenure, KaK WU3MEHUTCS cuiia ANEKTPOCTATUYECKOTO
B3aMMOJICHCTBHSL JBYX TOYEUHBIX 3apslOB, €CIM OAMH M3 HHUX
YMEHBIINTh B 4 pa3a, a pacCTOSHHUE MEXKIY HUMH YMEHBIINUTH B 2

so | P OINK-3.B.1

1) Ymensimutcs B 8 pas
2) YMmensmuTcs B 2 pasza
3) Ymenpmured B 16 pa3




4) He usamennrcs

UTo U3 MEepeUrCICHHOTO SBISETCS OCOOCHHOCTBHIO CHJIOBBIX JIMHHI
MArHUTHOTO HOJIs?

1) CuyioBble IMHMM MATHUTHOIO MOJISI BCEr1a 3AaMKHYThIe
2) MarHuTHBIC CWIOBBIE JIMHUM HAYMHAIOTCS HA MArHUTHBIX W

o1 3aKaHYMBAIOTCS HA 3JIEKTPUYECKUX 3apsAiax OIK-3.3.1
3) MaruutHble CWJIOBbIE JIMHUM HAYUMHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHuTHBIX 3apsiax
4) MarHuTHble CUJIOBBIE JMHUM HAYWHAIOTCA M 3aKaHYMBAIOTCA Ha
3JIEKTPUUYECKUX 3apsAziax
CnenaiiTe BBIBOJ, KaKOH T'€OMETPUYECKON (HUTYpOH MOKHO OINHUCATh
TPACKTOPHUIO JIBMXKCHHS 3apsOKEHHOM YacCTHULbI, JABUTAIOUICHCS TMOJ
HEeKOTOPBIM yriioM (0° < o < 90°) K TUHUSIM MAarHUTHOW MHYKITHH.
52 1) OkpyKHOCTH OIIK-3.B.1
2) [Tapabomna
3) 'umep6ona
4) Cnupaisb
Ouennre creneHb nossipu3auuu P cBera, €ciii CBET NPEACTABIISIET
co0Ol CMech eCTECTBEHHOIO CBETa C IUIOCKOMOJSPU30BAHHBIM.
NHTEeHCUBHOCTh  MOJISIPU30BAaHHOTO  CBETa B Jydye  paBHaA
MHTEHCUBHOCTH €CTECTBEHHOT'O CBETA.
53 OIIK-3.B.1
1) 25%
2) 35%
3) 50%
4) 75%
PaccunraiiTe mokaszarenb NPEIOMIICHUS BEIECTBA, €CIH CKOPOCTH
CBETa IpPU IEPEXOoJ€ Jyda M3 BO3AyXa B HEKOTOPOE BELIECTBO
ymenbmiach Ha 20%.
54 )12 OIIK-1.V¥.1
2) 1.25
3)0.2
4)2.2
PaccuuTaiite yron Mexay ONTHYECKUMHU OCSIMH IMOJSPU3aTOpa H
aHanu3aropa. llpu NpPOXOXKAECHUM CKPEUIEHHBIX MOJsIpU3aTOpa U
aHaJIM3aTopa MHTEHCUBHOCTh CBETA YMEHBIIWIACH B 4 pa3a.
55 1) 60° OIIK-3.¥.1
2) 45°
3) 30°
4) 90°
[Ipoananusupyiite, Kak U3MEHUTCS BEJIMYMHA MAarHUTHOW WHIYKLIHH
Ha OCH JUIMHHOI'O COJIEHOWJIA, €CJIM TOK B HEM YBEIMYMTH B 4 pasa, a
56 IJIOTHOCTh HAMOTKHM BUTKOB YMEHBIIUTH B 2 pasa. OLK-3.Y 1

1) YBesunuurcs B 2 paza
2) YBenuuures B 9 pas




3) Ymenpmmres B 9 pas
4) YmenbuTcs B 3 pasza

Cemectp 3

57

YKa)KI/ITe, KaKo€ TeJIO SBJIIETCS a0COIIOTHO YCPHBIM TCJIOM.

1) Ilorsomaer Bee magaolinee Ha Hero U3JIy4eHue
2) OTpakaeT Bce Majaroiiee Ha Hero U3IydeHue

3) M3nyyaeT B pEHTT€HOBCKOM JIMAra30He

4) Nzmydaet B BUIMMOM JTHAIIa30HE

OIIK-3.3.1

58

Y KaKkoro u3 Ten oTpakaTeIbHask CHOCOOHOCTh OJIM3Ka K HYIIO?

1) IIpospaunoro
2) 3epkajbHOTO
3) MaroBoro

4) YepHoro

OIIK-3.3.1

59

Onenure, BO CKOJBKO pa3 yBEJINYMIIACh YHEPreTHYECKasi CBETUMOCTb
abcomoTHO yepHoro Tena npu ero Harpesanuu ¢ T = 1000 K 1o T, =
3000K.

1) B 72 pa3za
2) B 81 pa3
3) B 88 pa3
4) B 64 paza

OIIK-3.B.1

60

Breibepure, kakas  Qopmyma  HamboJiee  TOYHO  OIKCHIBACT
CHEKTPAILHYIO TUIOTHOCTh DHEPTeTUYECKOW CBETUMOCTH a0COIIOTHO
YyepHOTOo Tena?

1) ®opmyna depmu-/Iupaka
2) ®opmyina boze-OliHTeiiHa
3) ®opmyaa [laanka

4) ®opmyna Panes-/xunca

OIIK-3.3.1

61

Kakoe uznydenue sBiseTcsi paBHOBECHBIM ?

1) Anbda-, 6eTa-, raMMa-u3ITyIeHUS

2) TenioBoe u3IyyeHue

3) JlazepHoe u3nydeHne B BUAUMOM U HHPPAKPACHOM JHAra3oHax
4) TopMO3HOE PEHTI€HOBCKOE U3TyYEHHE

OIIK-3.3.1

62

VYkaxuTe 3aKOH, KOTOPBIA OIpENeNsIeT IOJIOKEHHE MaKCUMyMa
U3ITy4aTeNIbHON CMOCOOHOCTH a0CONIOTHO HYEPHOTO MpH 3aaHHOM
aOCOJTIOTHOU TeMITepaType.

1) 3akon Credana-bonpiimana
2) llepBblii 3ax0oH Buna

3) 3akon Kupxroda

4) 3akon Masoca

OIIK-3.3.1

63

VYxkaxure Gopmyity, ONpeaessSIoly0 SHEPTUI0 CBETOBOTO KBAHTA!

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

2) E=h*c

3) E =h*A

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

OIIK-3.3.1




64

[Mpoananu3upyiite, Kak HW3MEHSETCS CHJIa TOKA HACHIICHHUS TPH
dororddekre B ciiyyae yMEHBIICHHS CBETOBOTO MOTOKA Ma/IAOIIEro
CBETa MOCTOSTHHOM JUTMHBI BOJTHBI.

1) YMenbmaercst

2) CHayana yMEHbIIAETCs, 3aTEM YBEIUUUBACTCSA

3) CHavasia yBeJITMYMBAETCS, 3aTEM YMEHBIIIACTCS

4) CHauana ocTaeTcs IOCTOSIHHOM, a 3aT€EM YMEHbILAETCS

OIIK-1.V.1

65

[Ipoananu3upyiite, 4YTO MNPOU3OUAET C KHUHETHYECKOW DSHEprueu
(OTOAIEKTPOHOB, €CIM, HE MEHSsS YacTOThl MAJarolIer0 CBETa,
YBEJIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?

1) YmensmmTcs B 2 pasza
2) YBenuuurces B 4 pasa
3) He usmenuTcs

4) YBenuuurcs B 2 pasza

OIIK-1.V.1

66

OueHuTte BeTUYMHY KpacHOU rpaHuilsl GoTodddekra (B reprax) ais
KaToJa, M3TOTOBJIEHHOTO W3 Bosib(pama TommuHOW 2 MM. Katon
MOKPHIT clloeM okcuaa Oapus. Pabora BbIXOAa SJIEKTPOHOB C
TMOBEPXHOCTH KaToa paHa 2 9B. IToctostanas [Inanka — 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
3) 4.8%10" I'y
4) 4.8%10" I'y

OIIK-3.B.1

67

Kakum 00pa3om 3aBUCHT paboTa BBIXOJA DIIEKTPOHA C TTOBEPXHOCTH
KaToJia U3 KaJIMUs OT YaCTOThI TaJar0IIero ceera’?

1) IIpsimo poOMOPITMOHATBHO YaCTOTE

2) IIpormoproHabHO YCKOPSIOIIEMY HaIMPSHKEHUTO
3) IIponopuroHaIbHO KBaJIpaTy YaCTOTHI

4) He 3aBHCHT OT 4aCTOTHI

OIIK-3.3.1

68

[Ipoanamm3upyiite, Oymer nu HaOmomatecs Gotodrddexr, ecmu
MJIACTUHKY M3 JlaHTaHa o0Jy4aTh CBETOM C JIMHON BoOJHBI 600 HM?
Pabora BbIX0O/a 3NIeKTpOHA U3 JaHTaHa paBHa 3.3 3B.

1) ®oTo3¢gheKT BO3MOXKEH, €CJIi KaToJ] HarpeTh 10 TeMIiepaTypsl 347
K

2) He Oyner

3) ®oroadpdeKkT BO3MOKEH, €CIU JTOMOIHHUTEIBHO TMPUIOKHUTh K
TUTACTUHKE YCKOPSIONIYI0 Pa3HOCTh MOTCHIIMAJIOB BEIHMYMHON HE
Mmenee 1 B

4) ®oTo3(h(heKT BO3MOKEH ¢ BEPOIATHOCTHIO p =~ (.5

OIIK-3.V.1

69

Onenute, OT KakUX BEJIMYMH 3aBHUCUT CHUJIa CBETOBOTO JIABJICHUS C
KBAaHTOBOW TOUYKH 3pCHHUS:

A) Yucna (OoTOHOB B CBETOBOM IyUKE;

B) Onepruu ortona;

B) Koaddumnuenra orparkeHns moBepxXHOCTH.

OrtBerT:

OIIK-3.V.1




1)A,B
2)A,B,B
3)B, B
4) A, B

70

[Ipoananu3upyiiTe, B KakuX OO0JACTAX CHEKTpPa 3JIEKTPOMArHUTHBIX
BOJIH BO3MOXHO HaOmoaeHue agpdexra Komnrona.

1) Bunumslii quana3on

2) Pagnonuamnason

3) TeparepLoBblil fuanazoH

4) PeHTreHOBCKHI 1MaNa30H M TaMMa-u3JIy4eHHue

OIIK-1.V.1

71

CnenaiiTe BBIBOJ] O BEIMYMHE MUHHUMAJIBLHOTO OOPAaTHOTO HANpPSHKEHUS,
IpU KOTOPOM TIOJIHOCTBIO IpeKpamaeTcst GOTOTOK. Y CIOBHE: SHEPTHS
¢oronoB paBHa 6.5 3B, a gorokaroa M3roTOBIEH W3 JHUTHUA, paboTa
BBIXOJ[a KOTOPOTO COCTaBiseT 2.5 3B.

1)4B
2)9B
3)6.5B
4)2.5B

OIIK-3.B.1

72

Ouenure, BO CKOJIBKO pa3 JaBJieHHE CBeTa, MaJaroliero
NEPICHIUKYIIPHO HUJCATBHO 3€PKATBHONH TIOBEPXHOCTH, OOJIbIIE
JABJICHUs CBETa, MAJAIONIEr0 NEPICHANKYISIPHO HACATHHO YEepHOM
MOBEPXHOCTH.

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

OIIK-3.B.1

73

Kakum 00pa3oM umiynbc pOTOHA CBS3aH C JUIMHOW BOJTHBI?

1) Ummynbe ipsiMO TPOTIOPIIMOHANICH JUTHHE BOJIHBI

2) Ummynbe mpsiMO MPOIOPLIMOHANIEH KBAIpaTy JAJUHBI BOJTHbI

3) UmMnyJibc 00paTHO NPONOPIHOHAJIEH IJIMHE BOJIHBI

4) mnynbe mpsiMO MPOMOPLUOHATIEH KOPHIO KBaPaTHOMY OT JUIMHBI
BOJIHBI

OIIK-3.3.1

74

B kakoii o0nactu crekTpa 3JeKTPOMarHUTHOTO M3IY4YEHHs] UMITYJIbC
¢oTroHa UMEeT MUHUMAIbHOE 3HaUCHHE?

1) NadpakpacHoe uziyueHue
2) TeparepiioBoe U3Iy4eHHE
3) PeHTreHoBcKOE U3Iy4eHHE
4) PaguousiryueHue

OIIK-3.3.1

75

[Ipoananusupyiite, Kakoe W3  IPUBEAEHHBIX  BBICKAa3bIBAHHI
MIPOTUBOPEYUT KBAHTOBOW TEOPHUH CBETA:

1) UHTEHCUBHOCTHL CBeTa He 3aBHCHUT OT IUJIOTHOCTH TIOTOKA
(poTOHOB M UX IHEPrUH

2) CBeT MOXKET M3JIy4aThCsl U PaCIpPOCTPAHATHCS TOJIBKO OTAEIbHBIMU
nopuusaMHU — KBaHTaMH

3) KaxxmoMy ©3 KBaHTOBBIX COCTOSIHMH, B KOTOPOM HaXOJUTCS
aTOMHasAa CUCTCMA, COOTBCTCTBYCT OHpGI[CHCHHLIfI YPOBCHb

OIIK-1.V.1




SHEPIUH
4) ng yacTULBl HE MOTYT OBITH OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJAMHATHI U UMITYJIBC

VYKaxuTe, B UeM 3aKJII0YaeTCs CMBICII IIEpBOro nocryJiara bopa.

1) YTBep:KkaeHue 0 CylmecCTBOBAHUM CTAIMOHAPHBIX COCTOSTHMI, B
KOTOPBIX ATOM He M3JIy4YaeT U He MOIJIOIAeT JHePIruu

76 2) PazHOCTB SHEprHid BYX CTAIlMOHAPHBIX COCTOSHUN paBHA sHepruu | OITK-3.3.1
U37Ty4aeMOT0 WJIH MOTJIOIIaeMOro KBaHTa CBETa
3) B aTome 371eKTpOHBI IBIKYTCS TI0 OpOuTam, OJIM3KUM K KPYTOBBIM
4) ATOM COCTOMT W3 TIOJIOKHUTEIBHO 3apsDKEHHOTO  siapa M
OTPUIATENIHHO 3aPSKEHHBIX AJIEKTPOHOB
Bribepute, kakoe U3 MPUBEACHHBIX HIKE BBICKA3bIBAHUN MPaBUILHO
OIKCBHIBAET CHOCOOHOCTh AaTOMOB K H3IYYCHHIO U TMOTJIOIIECHUIO
SHEPTUU: «ATOMBI MOTYT ...»
1) IMorjiomarh ¥ U3Jay4aTh JUIIbL HEKOTOPbIH JUCKPETHBIH HA00p
71 3HAYeHHUI JHePrumn OIIK-3.3.1
2) W3nyyaTh ¥ MOTJIOMIATH JIFOOYIO TTOPIMIO SHEPTUH
3) U3nydats 5mOO AMCKPETHBIM HAO0Op 3HAYEHUIl SHEpruH, JuOO
J00YIO TTOPIMIO SHEPTUH
4) Uznyyatp mo0yi0 TOPHMIO DJHEPTUM, a MOMIOIATh JIHMIIb
HEKOTOPBIA TUCKPETHBIN HAOOP 3HAUYCHUN YHEPTUU
VYkaxure, K KAKOMy JHara3oHy U3JIY4YEeHUS OTHOCATCS MEpPEexXobl U3
cepuu banbmepa B aTome Bogopoa.
78 1) TemoBoe u3nyueHue OIIK-3.3.1
2) PeHTreHOBCKOE U3TyUeHUE
3) 'amma uznyuenue
4) Buaumblii cBeT
[Ipoananu3upyiite, KaKk MU3MEHWIACh SHEPrus aromMa BOJOPOJA IMpHU
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86-107 m.
79 1) YBemuuunace Ha 4.86 5B OIIK-3.V.1
2) YMenbmuJjiachr Ha 2.55 3B
3) Ymensmmiach Ha 4.86 5B
4) YBenuuniach Ha 9.72 3B
OneHute pa3HOCTh SHEPTUH OCHOBHOTO M BO30YXKJIEHHOTO COCTOSIHUS
(8 9B). [lano: »mekTpoH B aToMe IMepemen Hu3 BO30YKIACHHOTO
COCTOSIHMSI B OCHOBHOE, W TIPH JIaHHOM TMepexoJie IPOU30ILIO
u31y4eHue GOoToHa C JUIMHOM BOJIHBI 650 HM.
80 OIIK-3.B.1
1) 0,4 5B
2)1,95B
3) ,25B
4)2,25B
Vkaxure, B U€M 3aKiI04aeTCs runoresa ne bpous:
81 1) JIroOble MHUKpoYacTHLIBI Hapsiny ¢ kopnyckyaspusimu | OIIK-3.3.1

00/121210T BOJTHOBLIMHU CBOHCTBaAMHU
2) ATOM HE MOXET COJIepKaTh 0oJiee IBYX ANEKTPOHOB, HAXOSIIUXCS




B OJIMHAKOBBIX CTAllMOHAPHBIX COCTOSHUSIX, OIpPEAesieMbIX
HaGOpOM YCTBIPCX KBAHTOBBIX YHUCCII

3) OIHOBpPEMEHHO HEBO3MOXHO C BBICOKOW TOYHOCTBIO 3aJ]1aTh
KOOpAUHATBI U UMITYJIbC MUKPOYACTHIIbI

4) DHeprusi HUCIyCKaeTcs U TIOTJIOIIACTCSl HE HEMpephIBHO, a
OTACJIIbHBIMHU KBaHTAMHU

82

Bribepute yTBepkaeHue, Haubosee NPaBUIBHO COOTBETCTBYIOIIEE
rurnorese ae bpons:

1) MukpoyacTuibl MOTYT NPOSIBJISTH BOJJHOBbIE CBOMCTBA
2) DNeKTpOMarHUTHBIC BOJHBI MMEIOT CBOMCTBA YaCTHII

3) YV kax/10¥ 4acTUIIBI CYIIECTBYET aHTUYACTHUIIA

4) Slmpo aToma COCTOUT M3 KBAPKOB

OIIK-3.3.1

83

Paccunraiite [uiMHYy BOIHBI ¢ bpoisiad [uIs 3JIEKTPOHA, ABUXKYIIErOCs

CO CKOpOCTBIO 3.6 KM/c. Macca anextpona m, = 9,1¥107" kr, 3apsin
-19

aneKTpoHa . = —1,6%10" K.

1) 1.6 MmxMm
2)2.6m

3) 201 um
4) 3.6 MkM

OIIK-1.V.1

84

YKaKUTe KOJIMYECTBO 3HAYCHUH, KOTOpPHIE MOXKET MPUHUMATh
MAarHuTHOC KBAHTOBOC YHCJIO M HpI/I JAHHOM 3HAYCHUU 0p6I/ITaHBHOF0
KBaHTOBOIO yucia [?

1)2l+1
2)3l+1
3)I-1;
4)1

OIIK-3.3.1

85

YKEDKI/ITG, 49TO ONpCACIACT INTaBHOC KBAHTOBOEC YHMCJIO N.

1) DHepreTuyeckue YpOBHH IJIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B aTOME

3) [Ipoekuuio OpOUTANIBPHOTO MOMEHTAa HMITYJbca OJJICKTPOHA Ha
3aJIaHHOE HaIlpaBJICHHE

4) BennunHy  MOMEHTa  HMMIyJbca JJIGKTpOHA B 3aJaHHOM
HaTPaBJICHUU

OIIK-3.3.1

86

YKEDKI/ITG, 4qTO ONpCACIA€T MAarHuTHOC KBAHTOBOE YHUCJIO M.

1) OpOuTanbHBIN MEXaHMYECKHIT MOMEHT 3JIEKTPOHA B aTOME

2) DHEpru CTAllMOHAPHOTO COCTOSIHUS 3JIEKTPOHA B aTOME

3) BeaiuuuHy MOMEHTAa HMIYJbCa JIEKTPOHA B 33JaHHOM
HATIpaBJIEHUH

4) DHepreTHYecKue ypOBHHU AJICKTPOHA B aTOME

OIIK-3.3.1

87

B yectp koro HazBaH 3(dekT pacuienyeHus ypoBHEH SHEPruy aToMa
BO BHEIITHEM 3JICKTPHUYECKOM T10JIe?

1) DitamTeitna u ne Xaaca
2) llTrapka

3) DTTHHTCray3eHa

4) AaponoBa-boma

OIIK-3.3.1




Kak Ha3pIBalOT IWHUU B CIICKTpPE KOM6I/IHaI_[I/IOHHOFO pacceaHusg C
qaCTOTaMH, MCHBIIMMH 4aCTOTHI ITaJar0omcro cBera?

88 1) OpanxeBbIMU CIIyTHUKaMU OIIK-3.3.1
2) AHTHUCTOKCOBBIMHU CITyTHUKAMHU
3) CTOKCOBBIMHM CIIyTHUKAMH
4) AHTarOHNCTUYECKUMHU CITYTHHKAMH
[MosicHuTe pu3HUecKuii CMBICT BOJIHOBON (DYHKIIHU.
1) BonnoBas pyHKIMS MPOMOpLHHOHAIbHA SHEPTHUH YaCTHUIIbI
2) IlpousBeneHne  BOJHOBOH  (PYHKUMM HAa  KOMILIEKCHO-
CONpsi’keHHOe BbIPa’KeHHe PABHO IUIOTHOCTH BePOSITHOCTH
89 OIIK-3.3.1
00HapY:KeHHUS YaCTHIbI.
3) BonmnoBas (yHKIMs 00paTHO MPOMOPIIMOHAIBHA JJIMHE BOJHBI 1€
bpoiins
4) BonHoBast (yHKIHS TPEACTABISIET COOOM KHMHEMATHYECKHUH 3aKOH
JBIDKEHUSI MUKPOYACTHUIIBI X=X(t) B HESIBHOU (popMme.
Bribepure BEPHYIO (OopMyYITHPOBKY COOTHOILIEHUS
HeonpeneneHHocTei ['elizendepra:
90 | 1)AE*At=h OINK-3.3.1
2) Az*At>h
3) Ap*Am > h
4) Ay*At>h
VYkaxxuTe, Kakue 4acTUIBI SBISAIOTCA (PEpMUOHAMHU.
1) DnexTpuuecku 3apsyKEHHbIE YaCTULIBI.
91 . OIIK-3.3.1
2) DAEeKTPUYECKU HEUTpaIbHbIC YACTHIIBI.
3) Bce yacTunsbl ¢ NoJayneabiM CIIMHOM.
4) DneKTpUYeCKH 3apsHKEHHBIE YACTHIIBI C LIEJIBIM CIIHHOM.
Kak Ha3piBaeTcs TBepJo€ Te€NO, y KOTOPOro BaJieHTHas 30Ha
MOJTHOCTBIO 3aI0JIHEHA, 30Ha MPOBOANMOCTU — MOJIHOCTBIO CBOOO/IHA,
a IIMpUHA 3aMpelleHHON 30HblI BEJMKA MO CPABHEHHIO C HEPrUEH
TEIJIOBOTO JABMKEHUS?
92 OIlK-3.3.1
1) IIpoBogHUK
2) In31eKTPUK
3) IMonynpoBoaHUK
4) ITpuMeCHBII MOTYNPOBOHHUK
Kakyro pazmepHocTh nmeet nocrossuias [lnanka B cucteme CHU?
o3 | D) Ame OITK-3.3.1
2) dx/c
3) x/m
4) 1x/>B
Kakas BHecucTeMHasi e IMHUIIA UCIIOJIb3YETCS JUIsl U3MEPEHUSI SHEPTHH
o4 | MUKPOUACTHI? OIIK-3.3.1

1) 3B




2)A
3) kKan
4) spr

Onenute, Kakoll CMBICI HMEET COOTHOLIEHHE HEONPEIEICHHOCTEN
I'eiizenOepra s SHEpruM YacTUIBl U BPEMEHH INpeObIBaHUSA €€ B
COCTOSIHMY C JaHHOW SHEprueu?

1) DHeprus mpsMo MPOMOPITHOHAIBHA BPEMEHH

95 OIIK-3.B.1
2) DHeprusi 0OpaTHO MPOMOPIIMOHATBFHA BPEMEHHU
3) DHeprust ¥ BpeMsi MOTYT OBITh U3MEPEHBI OJJHOBPEMEHHO CO CKOJIb
YTOJTHO BBICOKOW TOYHOCTBIO
4) Yem 0oJibllle HeONpeIeJeHHOCTh 3JHEPrud, TeM MeHbIe
HeompeaeJIeHHOCTh BpeMeHHU
B xome w3MepeHHs ¢ JOCTaTOYHO BBICOKOW TOYHOCTHIO ObLiIa
orpesieNieHa X-COCTABIISIONIAs UMITYJbca dMeKTpoHa. OOBSICHUTE, UTO
u3 3TOrO CIENyeT, PYKOBOJACTBYSICh COOTHOUIECHUSIMU
HeonpeneneHHocTei ['elizendepra.
96 1) Bpemsi u3HM W DHEpPrus DJJIEKTPOHA HMMEIOT CYIIECTBEHHYIO OMK-1.Y 1
HEONPEIEIEHHOCTh
2) KoopauHaTra X 3JIeKTPOHA He MO:KeT ObITh OIpeaejeHa ¢
BBICOKO TOYHOCTBIO
3) Bce koopauHaTHI 3JIEKTPOHA TTOJIHOCTHIO HEOTIPEICIICHHBIS
4)y- U Z-COCTaBJISIONIME HMITYJIbCAa DJIEKTPOHA HUMEIOT CTPOTO
ONpEJIETICHHOE 3HAYCHUE
Kak Ha3biBaeTcsl cOCTOSIHME 3JIEKTpOHA B aTOME, COOTBETCTBYIOIIEE
MUHHUMAJIbBHOMY BO3MOXXHOMY 3HAYEHHIO €r0 SHEPTUu?
97 1) Bo30OyxxaeHHOE COCTOsSIHUE OIIK-3.3.1
2) MeracTaOuIbHOE COCTOSTHUE
3) OcHOBHOE COCTOTHUE
4) BaneHTHOE COCTOSTHUE
B uewm 3akmiouaercst TyHHeNbHBIH ) exT?
1) B BonHOBOM  XapakTepe  JBIJKEHHUS  MHUKpPOUYACTHIBI B
NEPUOIUYECKOM MTOTEHIMAIE
2) B xoprycKynspHOM TMOBEICHUH 3JIEKTPOMATHUTHOTO H3IIY4YEeHUS
98 IIPU MPOXO0KACHUH €r0 UYepe3 Y3K0O€ OTBEPCTHUE OIlK-3.3.1
3) B HaxoxaeHUH YacTHIIbI Cpa3y B HECKOJIBKUX TOYKaX MPOCTPAHCTBA
OJIHOBPEMEHHO
4) B npoxo:KIeHHH MHKPOYACTHILI 4Yepe3 MNOTEHIHAJIbHBIH
0apbep, KOrjJa 3JHEPrusi 4YacTUIbl MeHbIEe BBICOTHI 3TOr0
O0apbepa
Kakpne moaBMXKHBIE YaCTHIBl WM  KBa3WYacTHLbl  SIBISIOTCA
HOCHUTEJISIMU 3apsija B OJYIPOBOJHUKAX?
99 OIIK-3.3.1

1) DnexTpoHbI
2) IlpoToHsI
3) DJIeKTPOHBI U AbIPKH




4) Uounbl

B pesynprare paguMoakTUBHOIO pacnaja 3apsan Aapa yBEIMYWIICS HA
+2e. IlpoaHanu3upyiTe CHUTyallMl0O W ONpPENETUTEe, KaKOro THIIA
MpEeBpAICHHE POU30LUIO B YKA3aHHOM ClIydae.

100 1) isa p-pacmana OIIK-3.V.1
2) a-pacnafg
3) y-pacnan
4) K-3axBart
Bornpocs! 115 IpOBEpKH OCTaTOYHBIX 3HAHUN
IIpouumatime mexkcm, @vibepume NpasUNbHBIL OMEem U 3anuUiUme
apaymeHnmsl, 060CHO8bIBAIOUWUE 8bIO0OP OMBEMA.
VYKaxxuTe, 4TO U3 MEPEUUCICHHOTO HE SIBISIETCS CTPOTHM YCIOBUEM
JUISl KOTEPEHTHOCTU CBETOBBIX BOJIH.
1) OnMHAKOBOCThH aMILIUTY/T
101 | 2) [TocTrostHCTBO pa3HOCTH (a3
3) PaBeHCTBO JJIMH BOJIH
4) PaBeHCTBO 4acTOT
OtBet: 1) OAMHAKOBOCTH AMILUIUTY/I, MOCKOJIbKY /ISl YCTOMYNBOM
UHTep(epeHIINOHHOI KAPTHHBI HEO00XOAUMbI PABEHCTBO [JIMH
BOJIH (2, CJIeI0BaTEIbHO, M YACTOT) M MOCTOSTHCTBO pa3HocTH (a3s.
Ilpouumaiime mekcm, 6vibepume NpaguibHble 8aApPUAHMbL OMeema U
3anuwiume apeymeHnmol, 000CHO8bI8AIOWUE 8b100D OMEema.
YKaxuTe, Kakue U3 NMEPEeUUCICHHBIX HIKE HAOOPOB TPEX KBAHTOBBIX
YHCell B aTOME SIBJISIOTCA JOMYCTUMbBIMHU.
102 Hn=1,I1=0,m=0
2)yn=0,1=0,m=0
3)n=2,1=0,m=0 OIIK-1
Hhn=2,1=1,m=-1
Otser: 1, 3 n 4, I0CKOJBKY I'IABHOE KBAHTOBOE YHCJIO0 /2 HE MOXKET
HMeTh HyJIeBOe 3HAYeHHe.
Ipouumaiime mexcm u ycmaunosume coomeemcmsue. K kascoou
no3uyuu, OAHHOU 8 1e6oM CMobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
YcTaHOBUTE COOTBETCTBHE MEXAY XapakTEepoM JBIKEHUS U
JIEUCTBYIOLLEH Ha TENO CHIION.
103
JBrxeHue Cuna
1) PaBHOMEpHOE TIPSIMOJIMHEITHOE A) llenTpocTpemMuTeapHas
2) PaBHOyckopeHHOE npsimosnHeiiHoe | b) IloctosiHHas
3) PaBHOMEpHOE BpareHne B) PaBnas nymo
OtBet: 1-B, 2-b, 3-A
Ilpoyumatime  mexkcm u  ycmanogume  NOCLE008AMENbHOCHb.
104 3anuwume coomeemcmeyOWYIO NOCIe008aMeNbHOCMb OVKE Clea

Hanpaeo:
Pacnonoxure NEPCUYUCIICHHBIC HIKE TEJIA B IIOPAAKE BO3PACTAHUA UX




MOMEHTa HHepUUU. Macchl U XapaKTepHblE pa3Mepbl Tel CUYUTATh
OJIMHAKOBBIMHU.

A) ap
b) ToHKO€ KOIBITO
B) Hununnap

OTtBer: ABB

Ilpouumatime mexcm u 3anuwiume pazeepHymviii 000CHOBAHHDII
omeem:

OObsicHUTE, KaK M3MEHHUTCS Cujla TOKa 4yepe3 MPOBOJHUK, €CIU IMpH
HEM3MEHHON Pa3HOCTU MOTEHILMAJIOB HA €ro KOHLAX M MOCTOSIHHOU

105 TOJIIIMHE MPOBOIHUKA YBEIUYUTD €T0 JUTUHY.
Otser: Ilpn yBeJuYeHMH JIMHBI NMPOBOJHHMKA BO3PACTAET €ro0
CONPOTHUBJIEHHE, a2 ¢ POCTOM CONPOTHBJICHHUSI, B COOTBETCTBHM C
3akoHOM OMa, yMeHbIIAETCSl CHJIA TOKA.
Ilpouumaiime mekcm, 6vibepume NPABUNLHBIL OMEem U 3anuuiume
apeymenmsl, 000CHOBbIBAIOWUE 8bIOOP OMEEMA.:
EcrecTBeHHBINI CBET MPOXOAUT YEpe3 MOJSIPU3ATOP W aHAIHU3ATOD,
CKpemieHHble moxa yrioMm 45°. Onpeaenute, BO CKOJIbBKO pa3
YMEHBUIUTCS UHTEHCUBHOCTh B CBETOBOM ITyUKe IOCJIE MPOXOKIACHUS
yepes aHaJIu3aTop.

106 1) B 2.5 paza
2) B 4 paza
3) B 3.5 paza
4) B 1.5 paza
Otset: 2) B 4 pa3a, Tak Kak nocjie NpoxXo:KIeHUs MOJISIPU3ATOPA
HHTEHCHBHOCTH CBeTa ocjadeBaeT B 2 pa3a, a mocJje NpoXoxKIeHust
aHAIU3aTOPAa — MNPONOPHHOHAJBHO KBAJAPaTy KOCHHYCa Yyrja
MeKAY IUIOCKOCTAMM MOJIAPU3aIUH.
Ilpouumaiime mekcm, 6vibepume NpaguibHble 8aAPUAHMbI OMeema U
3anuuiume apeymenmol, 000CHOBLIBAIOWUE BbIOOD OMBEMA. OIIK-3
OTMeThTE, KaKhe YaCTHUIIbI U3 MEPEUHCICHHBIX HIDKE 00pa3yloTcs Ipu
B -pacmane.

107 1) DnexTpon
2) Ilo3zutpoHn
3) DIEKTPOHHOE aHTUHEUTPUHO
4) DneKTpOHHOE HEUTPUHO
Oteer: 1 u 3, napa «MO3HTPOH - HeHTPUHOY» 0Opasyercs npu P -
pacmaje.
Ipouumaiime mexcm u ycmaunogeume coomeemcmsue. K kasxcoou
no3uyuu, OAHHOU 8 1e6oM CMobye, noobepume NO3UYUIO U3 NPABO2O
cmonoya:

108 [IpoBenuTe COOTBETCTBHE MEXKIY BHUJIAMH MAarHETUKOB U BEIMYHHOMN

WX MarHUTHOM MPOHUIIACMOCTH LL.

| Buibl MarneTuKoB ‘ MarauTHas IpOHUIIAEMOCTh




1) lnamaraeTuku A)u>>1
2) ITapamarseTku byu<l
3) ®eppoMarHeTHKH Byu>1

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

Ilpouumatime mexkcm u  ycmaHogume  NOCIE008AMENbHOCHIb.
3anuwume coomeemcmayOWY NOCIE008AMeENbHOCMb OVKE Clesd
Hanpaeo:

Pacnonoxxure ykazaHHbIE Cpelbl B TOPSJAKE BO3pACTaHUA UX
ONTUYECKON IJIOTHOCTH.

109
A) Bona
b) Bozmyx
B) Anmasz

OTtBer: BAB

Ilpouumaiime mexcm u 3anuwume pazeepHymvli 0OO0CHOBAHHYIU
omeem:

OueHnrte, yeMy paBeH MOMEHT MHEPLUHU KATSIIErocs MO IUIOCKOCTH
LWJIMHPA MAcCOM m U paauyca R, ucnonb3ys teopeMy Ll einepa.

110
OtBer: MOMEHT WHepUMHM DMJIHHAPAa OTHOCHTEJIBHO OCH,
NMPOXo/sillleil Yyepe3 ero HeHTpP, paBeH mr’/2. IIpumensisi Teopemy
IlITeiiHepa A HOBOH OCH BpallEeHHs, HAXOAALUEHCH OT CTApPOH
0CH HA PACCTOSIHMH, PABHOM PAAMyCy WMJIMHAPA, HAXOMUM: mr’/2
+ mr* =3mi’ 2

llpumeuanue. Cuctema OlEHUBAHUS TECTOBBIX 3aJJaHUIN PA3TUYHOTO TUIIA!

1) 3aganme KOMOMHMPOBAHHOIO THIA ¢ BHIOOPOM OJHOI0 BEPHOI0 OTBeTa M3
yeTbIpex NpeNJIOKeHHBIX U 000CHOBAHMEM BBIOOpPA CUHMTACTCS BEPHBIM, €CIH TPABHIBHO
yKazaHa mudpa u TpUBEICHB KOHKPETHBIE apTyMEHTHI, UCIOJb3yeMbIe NPHU BHIOOpE OTBETA.
[TomHOE coBmazeHWE C BEPHBIM OTBETOM OIlCHHMBAaeTcs | 0OamioM, HEBEPHBIM OTBET WM €ro
orcyrctBue — O OayoB.

2) 3apanue KOMOMHMPOBAHHOIO THIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBeTA
U3 NPeNIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIHU
MPAaBUIILHO yKa3aHbl IU(PBI U TPUBEACHBI KOHKPETHBIE apTyMEHTBI, UCIIOJIb3yEeMbIE MPU BHIOOpE
otBeToB. [loHOE coBmajieHWE ¢ BEPHBIM OTBETOM OIleHWMBaeTcs | GaymioM, €ciid JOMYIICHBI
OIIMOKY WJIA OTBET OTCYTCTBYET — () 6asuioB.

3) 3agaHue 3aKpbLITOr0 THIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUHTACTCS BEPHBIM,
€CJIM YCTAaHOBJIEHBI BCE COOTBETCTBHUS (TIO3MIIMHM M3 OJHOTO CTOJIOIIa BEPHO COMOCTABICHBI C
MO3ULIUSIMH Apyroro ctojiona). [lomHoe coBmageHue ¢ BEpHBIM OTBETOM OIleHUBaeTcs 1 6amiom,
HEBEPHBIN OTBET WK ero oTcyTcTBHE — () OaIIoB

4) 3amaHue 3aKPbITOr0 THINA HA YCTAHOBJIEHHE TMOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpHBIM, €CIIM MPABWIBHO YKa3aHa BCsl TocienoBaTenbHOCTh Iudp. [lomHoe coBmageHue ¢
BEPHBIM OTBETOM OIleHUBaeTCs | GayioM, eciii TOMYIIEeHBI OITMOKH WM OTBET OTCYTCTBYeT — 0
0asuIoB.

5) 3aiaHue OTKPBITOI0 TUIIA C PAa3BEPHYTHIM OTBETOM CUUTACTCS BEPHBIM, €CITH OTBET
COBIAJACT C OJTAJIOHHBIM IO COAEpKaHWIO U TonHOoTe. [IpaBUIbHBIA OTBET 3a 3a/laHue
orieHUBaeTcs B 3 Oajuia, eciu JAOIMyIeHa O/THa OITMOKa \ HETOYHOCTH \ OTBET NMPaBUJILHBIN, HO HE
nonHbI — 1 Gam, ecnu gomyiieHo 6osee 1 ommOKU \ OTBET HEMPABUIBHEIHN \ OTBET OTCYTCTBYET
— 0 OamoB.




[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaIOMIMXCS 3a04HOU (OPMBI
00ydJeHus1, IpeICTaBJICHBI B Ta0wmie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOMUX OdTambl (OpMUPOBAHHUS KOMIIETCHLIMH, COJepKarcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyIONIMX MOPANOK U MPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMd 00yJaroIuXcs
['VAIL

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

11.1. Meronuueckue yka3zaHUsl Il OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAauYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
IyOOKOE W SICHOE H3JIOKeHHe ydeOHoro martepuana. Ha3zHaueHue COBpEMEHHOMW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydyHOW MBICTU. B ydeOHOM mporiecce JEeKIUsl BBIMOJHIET METOIOIOTHIECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKIUH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
MOKAa3bIBACT B3aMMOCBSI3b C IPYTUMU AUCITUTUTHHAMM.

[lmaaupyemMble pe3ylbTaThl IPU OCBOCHUN 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

— TIOJIy4YCHHE COBPEMCHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWH, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE TNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBH K  TpeaMeTy |
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpEca, HEOOXOIUMOTO /I CAMOCTOSITEIHHOW pabOTHI;

— TIOJIy4YeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAYKM WU TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HMThCS METOAMYECKH 0OpabaThiBaTh Marepuail (BBIACTATH TJIaBHBIE MBICIA H
MOJIOXKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAMEl  CIIaloB U
UCIIOJIb30BAaHUEM pa3laTOYHOTO MaTepuajia IPU TMPOBEACHUU KOPOTKUX TUCKyccUid 00
OCOOCHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLIINHE.

CTpyKTypa Opea0oCTaBICHHS JCKIIMOHHOI0 MaTepHaia.

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

11.2. Meronnueckue yka3zaHus Uil OOYYaIOUIMXCS MO TNPOXOXKACHUIO IMPAKTUYECKHX
3aHATHH.

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aIi y4eOHOTO
mpoiiecca, 3aKJIF0YArOIIascs B BEITOJHEHUH O0YJarOIIMMHUCS T10]] PYKOBOJICTBOM TIPETIOIaBaTeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUN C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[lenpro MPaKTUYECKOTO 3aHITHS ISl 00YYAIOMIErOCs SBISETCS MPUBUTHE 00YJIAOIIHMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH M0 U3y4aeMOW TUCIUTIIINHE.




[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYaAIOIMIMMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, yriayOjleHue, pacliupeHHe M JAeTaju3alus 3HAHUW TNpU PelieHUuU
KOHKPETHBIX 33]1a4;

— pa3BUTHE TO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIaACHUC HOBBIMU MCTOJAaMU U MCTOAMKAMHU H3YUYCHUA KOHKpCTHOfI y‘-IGGHOI\/JI
JUCHUITIINHBI,

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI MOJYyYEHHBIX 3HAHUW 7S
BBITTOJTHECHHS 33 TaHMI;

— oOecrnedeHne palMOHATIBLHOTO COYETaHHs KOJJICKTHBHOM M MHIMBUAYAJIBLHOU (opm
oOy4eHusl.

TpebGoBanust K MPOBEJICHUIO NPAKTUYCCKUX 3aHATUN

3ajaHue K BBIIOJHEHHUIO NMPAKTHUECKOW paOOThl BBIJAETCS MPENOJaBaTelIeM B Hauaie
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATHI. TeMbl mpakTHUecKux padoT MpuBeACHHI B TalMd. 5
JTAaHHOW MPOrpaMMBl.

[IpakTHyeckue 3aHATHS TPOBOIATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3alad,
CBSI3aHHBIX C TEOPETHUUYECKMMHM BONPOCAMH, PACCMATPUBAEMBIMU B JICKIIHOHHOM Kypce U B BUJE
pa3bopa BOMPOCOB, KOTOPBIE MOT'YT BO3HUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Mertoanuyeckre ykKa3aHHMs IO IPOBEIEHHIO MPAKTHMYECKUX 3aHATUH TNPUBEAEHBI B
CIEAYIOMMX NocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIE:

1. Mexanuka. Konebanuss u Bosubl. Tepmoamnamuka. COopuuk 3amau // WM.
KoBanenko, E.H. Kormmkos, H.II. JlaBpoBckas, FO.A. Hosukoma, B.K. Ilpununko, E.B.
Pytobkos, FO.H. Iapes. CITI6I'YAIL 2018.67 c.

2. DOnextpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Aunapees, ..
KoBanenko, E.H. Kornukos, W.I1. Kpekrynosa, H.I1. JlaBpoBckas, H.H. JlutBunosa, [O.A.
Hosukosa, M.O. Ilepsymuna, B.K. Ilpumunko, I'.B. Tepemenko, A.H. Xonoaunos, HO.H.
Hapes, b.®. Hudpun. CIIOI'YAII, 2019. 78 c.

3. KsanroBas ¢msuka. Coopuuk 3amau // .M Kosamenko, E.H. Kotmukxos, H.II,
JlaBposckas, H.H. JlutBunosa, I'.JI. [Inexotrkuna, B.K. [Ipununko, E.B. Pytskos, FO.H. Ilapes.
CIIGI'YAIL 2015. 58 c.

Crpykrypa u hopMa oTyeTa 0 IpaKTHYECKON paboTte

OTueT 0 mpakTUYecKOi paboTe JOJKEH COJepKaTh: TUTYIbHBINA JTUCT, OCHOBHYIO 4acTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICTOBAHHN.

Ha mumynvnom nucme NOIKHBI OBITH yKa3aHBI: HAa3BAaHUE NUCLUIUIIMHBI, HAa3BAaHUE
NpakTUIeCKOH palboThl, (GamMHiINs W HHUIUAIBI TpEnojaBareis, (amMuinsgd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IrpyMIIbl U AaTa 3aIUThl PaOOTHI.

Ocnosnasi wacms JOJDKHA CONIEpXKaTh 3aJaHHe, pe3yJbTaThl AKCIEPUMEHTAIHHO-
MPAKTUIECKON pabOTHI, paCUeTHO-aHATUTHYECKHE MaTEPUabl, IUCTUHT KOJA/CKPUH dKpaHa.

Buvi6oowvr 1o pozenanHoi paboTe JOMKHBI COAEPKaTh OCHOBHBIE PE3yIbTaThI MO padoTe.

TpeboBanust k 0hopMIICHUIO OTYETA O MPAKTUYECKOMN paboTe

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

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHus TpUBEIEHHI B CEKTOpPE HOpMAaTHBHOM mokyMeHTanuu [YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CNHCKa WCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiIeHUS CIIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHOM nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch




11.3. MeTtonuueckne ykazaHusi Uisi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPAaTOPHBIX
pabor.

B xoxe BemonmHeHUs 1abopaTOpHBIX pabOT OO0yYaIOMUKCS JODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOIUKONM M TEXHUKOU
JKCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUMOHHOW XapaKTePUCTUKOW OO0Yy4aromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTHYECKON YacTe U KOHTPOJIbHBIX MEPONPUSTHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aromMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpENeIseMOd y4eOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00eCTeynBarOIIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMs IPOLECCOB, SBICHUH M  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCIMILIMHBL,

— 3aKpEIUICHHE, PA3BUTHE W JETalM3alMs TEOPETUYECKUX 3HAHWM, IMOJyYCHHBIX Ha
JEKIUSAX;

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

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

3ajianue ¥ TpeOOBaHUs K MPOBEICHUIO Ta00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablii CTYACHT B COOTBETCTBHU C pabodeid MporpaMMoi o
mucruminie Dusnka JOMKEH BBHINIOTHUTH OMpeelieHHOe 4YHciio jabopaTopHbiX pabor. Ha
KKAYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO Ha BBINOJIHEHHE
U3MEpPEHU, ¥ OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HEe BO BpeMs 3aHSATHH, a JOMa WU B
O6ubmuorTeke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0OpaTOpHBIX pador mo Qusuke. [IpoxoxaeHue
WHCTPYKTaxa (GUKCUPYETCsI B CIICLUATHLHOM KypHAJIe; TaM HY)KHO 00513aTeNTbHO PACIIHCAThCS.

B naGopaTtopuio CTyIEHTHl OJDKEH NPUXOIUTH MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYuTaTh OMHCAHHWE PAOOTHI M TEOPETHYECKHE CBEACHHS U3
COOTBETCTBYIOIIETO pa3aena Kypca. He 3a0piBaiiTe O pEeKOMEHIOBAaHHOW JHTEpaType u
00s13aTeNbHO MOYYHTe B OMOIMOTEKE BCe TOCOOUS, BRITyCKaeMbIe Kadeapoid.

BoimonusaTe paboTy CTYIEHTY pa3peluaeTcs, JUllb MMOCie JOMYyCKa, MOJy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSAUTHCS, YTO CTYACHT TOHIUMAET:

— Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIEJIOBATD;

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

[TonydeHHbIH 1omycKk K paboTe 0oTMeYaeTcs MpernojaBaTesieM B xKypHalle.

B mpomecce BbImonHeHUsT J1abOpaTopHOW pabOTHI HYKHO 00s3aTeIbHO 3allOJHHUTH
MPOTOKOJ U3MEPEHHH. Y KaKIOTO CTYACHTA IPOTOKOJI U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYJE€HTaMU BMeCTe He aomyckaercs. IIpoTokon Benercs Ha
mucte ¢popmara A4. B mpoToKose TOKHO OBITh OTPa)KEHO: TOYHOE TMOJHOE Ha3BaHWE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUM C METOAMYECKUM MOcoOueM; (GaMivs, WHHIIHAIBI
CTyJIEHTa M HOMEp TpYIIbl; pamMWIdg U HWHUIMAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHWe NpubOOpa, paboumii auManasoH, IeHa
JEJICHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YyKa3aHHbIE; PE3yJbTaThl
W3MEPEHMI; 1aTa U MOANUCH CTyEHTa.

Bce 3anmucu n0KHBI BECTHCH aBTOPYYKOM, HMIAPUKOBOM, KaNWJUIIPHON WM TEJIEBOM
pyukoi. 3amuch HAOMIOJEHUN M NAaHHBIX KapaHIAlloM He JOIMYCKAaeTCs, KapaHIalloM MOXKHO
JUILIb YEePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIA» U MEPENHUChIBaHNE UX B



KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTra BPEMEHU U BO3MOXKHOCTb
JOTIYCTUTh OMIMOKY TNpH TNepenuchiBaHUU. CTapaTeIbHOCTh U aKKypaTHOCTH JIYYIlE MPOSBUTH
npu opopMIIeHUHU OTYETA.

[To okOHUaHUU W3MEPEHHI MPOTOKOJI 00S3aTEIBHO AACTCS HA MOAMKUCH MPEToaBaTeko.
be3 3Toil moanucu MpOTOKOJ CYMUTAETCS HEACUCTBUTENBbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
0003Ha4aeT, 4YTO OH OTBEYAET 3a BCE NPOBEICHHBIC WM3MEPEHHMsI, a TMOIIMUCH IMPEIoIaBaTels
03HAYaeT, YyTO paboTa JEWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBIC 3HAYCHUS JCHCTBUTEIHHO
MOJTYy4Y€Hbl UMEHHO TEM CTYJAEHTOM, KOTOPBIN COCTABHJI MMPOTOKOJI.

[To pesynbpTatam, 3a)MKCUPOBAHHBIM B MPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYET W 3alUIIAeT €ro Ha CIeAyroIleM 3aHATud. [lpu 3ammre oTdyeTra MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoOro SIBICHUS M 10 TMOJIYYCHHBIM pe3yinbTaraM. 3a
MPUHSATHINA OTUYET MPEINOAaBaTelb BRICTABIISIET CTYICHTY OIICHKY U MOCJIE ATOT0 COO0IIaeT HoMep
Y Ha3BaHUE CIIEYIoMIeH J1abopaTOpHOU PabOTHLI.

CrpykTypa u dhopma oTueTa 0 Ja60paTOpHOH padboTe

OT4eT TOKEH COAEePKaTh CAEAYIOIINE Pa3/Iebl:

1. Iens paboTshl.

Ona cdopmynupoBaHa B ONHUCAHWHM JaOOpPATOPHOM palbOThHI, OTTyma €€ CIeayeT
IIEPETNCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Onucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CretyeT orpaHu4uThCsl (QyHKIMOHATBHON
WIM DJEKTPUYECKOl cxeMoil ycTaHoBKH. He Hy»XHO NpPUBOAMTH BHEIIHETO BUAA NMPUOOPOB.
Jlanee HEOOXOIMMO OMHUCATH SKCIIEPUMEHT U NIEPEUUCIIUTh U3MEPUTENIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKUX XAPAKTEPUCTUK, IEPEHECEHHOW U3 MPOTOKOJIA U3MEPEHMIA.

3. PaGoune popmybl.

PaGounmu Ha3pIBalOTCS TONBKO T€ (OPMYIbI, IO KOTOPBIM HEMOCPEICTBEHHO
IPOM3BOJIATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popMyse JODKHO CTOATH TO, UTO
CJIelyeT OINpeAeNuTh, ClipaBa - TO, YTO U3MEPSIIOCh B paboTe Wiu u3BecTHO. Bee nmpuBeneHHbIE
(opMyIIBI TOKHBI OBITH TIPOHYMEPOBAHBI.

BreiBoa popmysn ¥ mpomekyTOUHbIE BBIPaXKEHUS B 3TOM paszfesie MPUBOAUTH HE HYXKHO.
@opMmynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yabTaTOB U3MEPEHUH B 3TOM PA3ZEIIE TOXKE HE MPUBOJIATCS.

4. Pe3ynbTaTbl U3MEPEHUN U BBIYMCICHUH.

B stom pasnene ordera JOMKHBI OBITH IMPHUBENEHBI BCE M3MEPEHHBIE M BBIYMCIICHHBIC
pe3ynbTatbl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BUJAE HAITAAHBIX Tabmul. B
MPUBOJUMBIX 3HAUEHUSAX HEJIb3S1 OCTABIATH JIMIITHUE JACCATUYHBIE pa3psaabl (moapoOHee 00 3ToM
noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJIKHBI OBITH
IIPUBEJCHBI B 3TOM pa3Jiere.

5. IIpumepsl BEIYUCICHU.

B sToMm pa3zgene otueTta 1OKHBI OBITH TPUBEIECHBI TOAPOOHBIE PUMEPHI BBIYUCICHUHN 1O
Kax1oil paboueit ¢opmyne. He HyX HO NpPHUBOAWUTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJIHOTO MpHUMepa MO KaxIoil dopmyine. DTOT paszien HyXKeH A TOTO, 4TOObI MPernoaaBaTesio
ObUIO Jierye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUSAX, €CITH TAaKOBBIE BCTPETSATCS.

6. BrprunciieHre NOrpenHoCTe.

B ostom pa3nmene ordyera IOKHBI OBITH MPEACTAaBICHBI (POPMYIBI, MO KOTOPBIM
IPOBOAMIIACH MaTeMaTHueckas o0paboTka pe3ynbTaToB M3MepeHuil. JIOKHBI ObITh BBHIBEICHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMAaTUYECKUE W CIy4aiHble IOTPEIIHOCTH U
MIPEACTABJICHBI IPUMEPBI BBIYMCIICHUN MO KaXKI0M U3 HUX.

DTOT pa3lien OTYeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy GoJble BCero BONpOCOB,
B HEM Oojblle Bcero omwuOOK. Teopus MOTrpentHoCcTe OOBIYHO ObIBAET HAMWCAaHA s
MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICHICH MaTeMaTHKol. B HacTosmiem mocobuun




aBTOpBI IIOCTAPAJIUCH OCTAaBUTH JIMIIb CaMOE€ BAXKHOE 10 3TOM TEME M H3JIOKHUTHh MaTepua Io
BO3MO>XHOCTH TPOCTO.

7. T'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oombiiue - ¢popmara A4 -
NPUBOJAATCS HA OTICIBHOM JIMCTe. B 11000M cilyyae OHM JOJKHBI OBITh MOJNHMCAaHBI 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 €AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camux ocsX JOKHBI OBITH
HAHECEHbI TOJBKO Y3JIbl KOOPAWHATHOW CceTKU. M3MepeHHbIEe Ha ONBITE 3HAYEHUS MOJIUCHIBATH
Ha ocax He cieayer. Ha rpaduk o0s3aTelbHO HAHOCATCS BCE AKCIEPUMEHTAJIbHbIE TOUYKU, U
IPOBOAMUTCS COeMUHSAOMAs UX JMHUA. OKOJIO OAHOM WM HECKOJBKHMX TOYEK OTKJIaJbIBAIOTCS
CHUCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHee 00 ATOM MOMaeT
peub HUXKeE).

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

B »sTOoM pazgene oTueTa HYXKHO TOABECTH HMTOT TNpojelaHHOW pabotel. Cremyer
HaIucaTh, KaKUe MOJTy4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu n3MepeHus npoBOAMINCH pa3HBIMU METOJaMH, TO 00s3aTeNbHO HYKHO CPaBHUTH
9TH pe3yJbTaThl M WX MOTPEIIHOCTH, CAENaTh 3aKII0UYEeHHEe, KaKol MeTo] Jydlle, TOYHee,
ynooHee.

Ecnu n3BecTHO TabmuyHOE 3HAYEHHE W3MEPEHHOM BEIWYUHBI, TO HY)KHO 00s3aTeIbHO
CPaBHUThH €T0 C MOJYYECHHBIM Ha ONbITE 3HAUCHHEM M J1aTh apryMEHTHPOBAHHOE 3aKJIIOYCHHE 00
UX COBIAJCHUU WM HECOBMAICHUU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOH K€ BEJTMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TH PE3yJbTaThl HY)KHO 00s3aTENIbHO CPaBHUTh M AAaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBIAJACHUH UM HECOBIAICHUH.

B cmywae, xorma MexIy CpaBHMBaeMbIMU BEJIWYMHAMH HMEIOTCA HEIONYCTUMBIE
PacXoXXACHHUSA, 3TO HYKHO 00s3aT€IbHO OTMETUTHh B OTYETE€ M BBICKA3aTh IMPEINOIOKEHUE O
BO3MOJXKHBIX MPUYMHAX 3TOTO HECOBIACHHUS.

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

BriBos 0MKEH COOTBETCTBOBATH 11€NIM PaOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JIabopaTOpHOU paboTe

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

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

[Ipn popmupoBaHUM CNHCKa WCTOYHUKOB CTYAEHTaM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiIeHUS CIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHON nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

MeToauveckie YyKazaHWs 1O BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusIX, uMmeronuxcsi B oubiamoreke ['YAII B HanmewaTaHHOM M 3JIEKTPOHHOM
BUJIE:
Mexanuka. Konebanust u BonmHbl. MonekymnspHas ¢usuka. Jlaboparopusiii npaktukym // W.H.
KoBanenko, H.II. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkuna, JI.E. Ilorapes, B.K.
[Tpununxo, FO.H. [apes, b.®. ludpun. CII6I'YAIL 2014. 132 c.
OnexTpudecTBo U MaruetusM. Jlaboparopusiii npaktukym // A.B. Konesuisnios, E.H. Kotnukos,
H.IT. JIaBposckas, FO.A. HoBukonra, B.K. [Ipununko, I'.B. Tepemenko. CITOI'YAII, 2021. 103 c.
BonnoBast ontuka. JlaGopatopueiii mnpaktukym //E.H. Kotmukos, W.II. KpekryHosa,
H.IT.JIaBpoBckas, FO.A. HoBukosa, A.H. Tponun. CII6I'YAIL, 2013. 68 c.




4. BonHosas onrtuka. Yueono-meromudeckoe mocodoue // E.H. Kornukos, 10.A. Hosukosa, I'.B.
Tepemenxo. CIT6I'YAIL, 2019. 118 c.

KBanrtoBas ¢usuka. Jlabopatopusiii npaktukym // B.M. Anapees, M.IO. Eropos, 1.1.
KoBanenko, A.B. KonbsuisnioB, E.H. Kotnmukos, WN.I1. Kpexrynosa, H.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. MeTtonuueckne yka3zaHus JJIsi OOYJaroNIUXCs MO MPOXOXKIACHUIO CaMOCTOSTEIbHON
paboThI.

B xone BBIOSHEHHUSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONUiCs BHITIOJHIET PaboTy 10
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IpENojaBaTrelis, HO 06e3 ero HemocpeACTBEHHOTO
YYaCTHSI.

Jns oOyyaromuxcst mo 3aoyHOi (opme OOy4eHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOs1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThI, y oOywaromierocs Gpopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIIEBACMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepuallaMH,  HaMpaBISIONIMMUA  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILINHE;

— METOJUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Uit 00ydJarommxcst
0 3204HOMN (hopMe 0OydeHus).

11.5. Meronuueckue yka3aHus I OOYYAIOUIMXCSA 10 TPOXOXKICHUIO TEKYILEro
KOHTPOJIS YCTIEBaEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHHS XO/a OCBOSHUS
JUCLUIINHBL.

Texymuii KOHTPOJIb OCYIIECTBIIETCS 1O KaJIeHAapHOMY ydeOHOMY rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)xkaroTcs B paboumx yueOHBIX
wiaHax Ha cemectp. OOydarolmuiics TOJDKEH BBIMOJHUTh BCE KOHTPOJbHBIE MEpPONPUATHUSA,
NPEIyCMOTPEHHBIE Ha JTAaHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBISET OaUIbHbIC
OLICHKH, HaOpaHHbIE CTYIEHTAMU TI0 pe3yJbTaTaM TEKYLIEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaronuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TPAKTUYECKUX 3aHATHAX; 3alluTa J1abopaTOpHBIX pPadoT.
CpezactBamMu TEKYIIETO KOHTPOJIS 3HAHUM, 00Oydarommxcst MOTyT ObITh: Oecelbl mpernoaaBaTens
U 00ydarouierocs; KOHTPOJIbHBIE BONPOCH U 3ajaHusA. KOHTpOJIbHOE MEpONpUSTHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJ OLIEHKY B Oajulax He HI)KE MUHUMAaIbHOU
OLICHKH, YCTAaHOBJIEHHON IIPENOAAaBaTEIEM 110 JAHHOMY MEPOIIPUATHIO.

JlukBuanus 3aJ0JDKEHHOCTH, 0Opa3oBaBlIeiicsl B cllydyae MpPOIyCcKa OO0YyYaromuMCs
3aHATUN 0€3 YBWKUTENBbHOM NPUYMHBI, OTKa3a, OOy4yalomerocs OT OTBETOB Ha 3aHATHIAX,
HEYJIOBJIETBOPUTEILHOTO OTBETa, OOYyYaIOUIErocsi Ha 3aHATUAX, HEYIOBIECTBOPUTEIHHOTO
BBITIOJIHEHHSI KOHTPOJIBHBIX, JTA00PATOPHBIX M MPAKTUYECKUX PabOT MOXKET OCYIIECTBIATHCS HA
WHAUBUAYAIbHBIX KOHCYJIbTAIUIX.

Pe3ynpTaThl TEKyIIEro KOHTPOJIS YCHEBAaEMOCTH OOYYArOIIUXCS CIIY>KaT OCHOBOM st
MIPOMEKYTOUHOM aTTecTanuu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JO0NycKa K K
Qg epeHIaIbHOMY 3a4eTy WM 9K3aMEeHY M0 Y4eOHOH TUCIHITIHHE.

B teuenue cemectpa s nmomycka K JauddepeHIHaTbHOMY 3aueTy WIH 3K3aMeHY
CTYACHTY HEOOXOIMMO c/iaTh He MeHee 75% 1abopaTOPHBIX U MPAKTUYECKUX PadoOT, BHITOTHUTD
TECTUPOBAaHUE B cHcTeMe aucTaHimoHHOro oOydeHust ['VAII https://Ims.guap.ru He HmXe




OIICHKH «YyJIOBJIETBOPUTEIbHO». B cilydae HEBBINOJHEHMS BBIIIEU3I0KEHHOTO CTYACHT, MpU
YCIIEITHOM MPOXO0KJIEHUU MPOMEKYTOUYHOM aTTECTAllMH, HE MOXKET MOJYYUTh aTTECTAllMOHHYIO
OIICHKY BBIII€ «yIOBIETBOPUTEIHHO.

11.6. Meronnueckue ykazaHusi JUIsi 00y4aromUXCsl O MPOXOKIACHUIO MPOMEXYTOUHOH
aTTECTALNH.

[IpomexxyTounass  arrectanusi  OOydaromIMXCsl — NpEIyCMaTpuUBaeT  OLECHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (opMa OLCHKM 3HaHHMH, IOJYyYEHHbIX OOydarolMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI WM €€ YaCTH, HAaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
IPUMEHATh MX Ul PELICHHs NPAKTUYECKUX 3a7ad. ODK3aMeH, KaK IPaBHIIO, NPOBOJUTCS B
NEPUOJ SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCSl aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOpOILOY», «YAOBIECTBOPUTEIBHOY, «HEYJOBIECTBOPUTEILHO.

B teuenue cemectpa cTyAeHTY He0OX0aUMO caaTh He MeHee 50% nabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJHUTH TECTUPOBAaHUA B cpeae LMS He HmKe oneHKH
"y10BIETBOPUTENBHO". B cilyuyae HEBBIIOJIHEHUHN BBIILIEU3I0KEHHOTO, CTYACHT, IPU YCIIELTHOM
IPOXOXKJICHUM TPOMEXYTOYHOH arrectaiud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAlMOHHYIO OLIEHKY BhbIIIE "XOpoiIo".

DK3aM€H MOXET MPOXOAUTh B BUAE YCTHOI'O OIpOca WM TecTHUpoBaHMs. OCHOBaHUEM
JUIs IOIYCKa K MPOMEKYTOYHOM aTTeCTalluU SIBJISETCS YCIEIIHOE MPOX0XKICHUE 00Y4atoIIMCs
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepuu onieHnBanus chopMUpOBaHHOCTH KOMIIETEHIMI 00ydarommerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOEHHS KOMIIETEHLIUH «BBICOKUI». KommereHuun
chopMHUpOBaHbl. 3HAaHUS APTYMEHTUPOBAHHbBIC, BCECTOPOHHUE. YMEHUS YCIIEIIHO IPUMEHSIOTCS
K pEIICHHWI0O KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHM YPOBEHBb CaMOCTOSITEIIBHOCTH, BBICOKASI aJalTUBHOCTD ITPAKTUYECKOIO HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIN». KomnereHunn
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHUIO TUIOBBIX 3alaHui. JleMOHCTpUpYETCs JOCTATOYHBIM YPOBEHBb
CaMOCTOSITEJIBHOCTH YCTOWYMBOTI'O NPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIETBOPHUTEJIBHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennmu  chopmupoBansl. CdhopmupoBanbsl 0a30Bble  CTPYKTYPHI 3HAaHHMH. YMEHUS
(parMeHTapHBl M HOCAT PEMPONYKTUBHBIM XapakTep. JleMOHCTpHpYeTCs HHU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEILHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KomnereHuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HaBBIKU
He c(hOpMUPOBAHBHI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpH MOATOTOBKE K IPOMEXKYTOYHOM aTTECTAlMU IIO
JUCLUIIJIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMHA M IIEpEeYeHb PEKOMEHIyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO paboTy,
YTOOBI IMEepe] MEpBBIM THEM Hadalda cecCHd OBbUTM CIaHbl M 3allMIIEHBl Bce JabopaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, Io
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BEM
paboThl pacnpeessiTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBAThH
KaX/IbIii JICHb BBIMOJHEHHS pabOTBhI.

Cucrema OLICHOK IPU NPOBEJCHUM TEKYHIETO KOHTPOJIS M MPOMEXKYTOYHOU aTTECTALlUH
OCYILIECTBIISIETCS B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxkeHue o TEKyIIEM KOHTPOJE YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYYAIOIIMXCS 10 O0pa30oBaTeIbHBIM IMPOTPaMMaM BBICIIETO
obpazoBanus B ['Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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