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AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mnporpamMy OakajaBpuaTa [0 HampaBlIeHHIO MoAroToBkw/ crenuansHoctd  20.03.01
«TexHocdepHast 0€30MACHOCTb» HAINPABICHHOCTH «HXUHUPUHT U LUPPOBHU3ALMS CUCTEM
oOecrieueHust 6e30MacHOCTH TexHOcPeps». JuciumimHa peanusyercs kapeapoi «Ne3y.

JlucuunuinHa HaiesieHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CJIEIYIOLUIMX KOMIIETCHIIUMI:

VYK-1 «CrocobeH ocymiecTBIsATh MOUCK, KPUTUUECKUN aHAIM3 U CHHTE3 MH(OpMAIHH,
IPUMEHATh CUCTEMHBIN OJXO/ AJIsl PELIEHUS OCTABICHHBIX 3aau»

VK-2 «CrocobeH ompeneisTh Kpyr 3ajad B paMKax IOCTAaBJICHHOM IeNM U BHIOMpATh
ONTUMAJIbHBIE CIOCOOBI MX PELIEHUs, UCXOMd U3 NCHCTBYIOIIMX IPABOBBIX HOPM, UMEIOILUXCS
PECYPCOB U OTPAHUYEHU I

ConepkaHne IUCLMIUIMHBI OXBATBIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MpoOIeMaMu
o0mieit pusuky.

[IpenonaBanue OUCHMIUIMHBI TMPEAYCMAaTpPUBAET CleAyrouMe (opMbl OpraHu3aluu
y4eOHOTO0 Tpoliecca: JISKIIUHU, TPAaKTHUECKUe 3aHATH, Ja0opaTopHble paboThl, CAMOCTOSITEIbHAS
pabora.

[TporpaMMoil TUCHMITIMHBI TMPEIyCMOTPEHBI CIEAYIOIINE BHUIbI KOHTPOJS: TEKYIIMHA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B popme 3K3aMeHa.

OO0miasi TpyJ0€MKOCTh OCBOCHHS JHUCUHUILIMHBI cOocTaBisieT 13 3adeTHwhIx equHUI], 468
4acoB.

S3bIK 00yUeHUS IO TUCIMILTUHE «PYCCKHMA »



l.
1.1.

[lepeyenp mIaHUPYyEMBbIX PE3YyIbTATOB 0OYUEHHS 110 TUCIUITIIMHE
[lenn nmpenogaBaHus JUCHUTUIMHBI

- IOJTyYeHHE CTYJCHTaMU HEOOXOJMMbIX 3HAaHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
- IPEACTaBICHUE BO3MOXHOCTH CTYyACHTaM pas3BUTb U MPOACMOHCTPUPOBATHL HABBIKU B
U3MEPEHUSX, BEIYUCICHUAX  00paboTKe pe3yIbTaTOB U3MEPEHU;

- CO3JaHWE TOMJECPKHBAIONIEH O00pa30BaTEIHPHOM CPEIbI

TEXHUYCCKUX NUCLHUIIIINH.
1.2. JlucuumninHa BXOAWT B COCTAaB 0053aTE€IbHON YacTH 00pa30BaTeIbHON MPOTpaMMBbI

BhICIIero oopazosanus (nanee — OIT BO).
[TepeyeHs TAHUPYEMBIX PE3YJIBTATOB OOYUCHUS IO JUCIHUILINHE, COOTHECEHHBIX C

1.3.

npenogaBaHus IJI1 OCBOCHHA

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

Tabymue 1.
Tabmuna 1 — IepeyeHp KOMIETEHIIMN U MHIUKATOPOB MX JOCTHKCHHS
Kareropus Kon u
Kox n HanmMeHOBaHNE HHIUKATOPA JOCTHKCHHUS
(rpymma) HAaMCHOBaHHE
KOMIIETEHINH
KOMIIETEHIIMH KOMIETEHINH
VK-1 Cnocoben
OCYILIECTBIIATh
nouck, kputnueckuii | YK-1.¥.2 ymMeTh oCyIlecTBIATh KpUTUUECKU aHAIIU3
aHaJIU3 U CUHTE3 U CUHTE3 MH(QOpMAIH, T0JIy4€HHOH U3 pa3HbIX
YHuBepcaibHbIe popmaru, 1 p
KOMITETEHIIHH uH(popMaluy, WCTOYHUKOB, JJIS PEIIECHN IIOCTaBICHHBIX 3a1a4
IIPUMEHSATH VYK-1.B.2 B1azeTs HaBbBIKaMU CUCTEMHOTO MOAX0/a
CUCTEMHBIN MOAXOJ | [UIsl pELICHHs ITOCTABJICHHBIX 3aa4
IUIS pELLIECHUs
ITOCTABJICHHBIX 3a7a4
VK-2 Cnocoben
OIIPEAECIIATh KPYyT
3a/1a4 B paMKax VK-2.3.1 3HaTh BUJBI PECYPCOB U OTPAHUUEHUS AJIS
IIOCTABJICHHOW LIEJIM | PELICHHs ITOCTABJICHHBIX 33]a4
U BBIOMpAThH VYK-2.V.1 ymeTs NpoBOIUTH aHAJIN3 TOCTABICHHOU
ONTHMAJIbHBIE enn 1 (OpMyJIMPOBATH 3a/1a4H, KOTOPBIE
YHuBepcalbHbIE " (popmyup ATH, P
CTIOCOOBI UX HEO0XO0AUMO PEIIUTh IS €€ TOCTHXKECHUS
KOMIIETCHIINH

peuieHus1, ucXos us3
JNEUCTBYIOLIUX
IIPaBOBBIX HOPM,
HUMEIOLINXCA
pecypcoB u
OrpaHUYEHUN

VK-2.Y.3 yMeTh BbIIBUTaTh AJIbTEPHATUBHBIC
BapHAHTHI JICWCTBUH C IIENIBI0 BBIOOPA ONTUMAIIBHBIX
CHoCc00O0B pellIeHus 3a7a4, B TOM YHCJIE C TOMOIIBIO
U(POBBIX CPENICTB

2.  Mecro pucuuniunsl B cTpykType Ol

JuctumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJaIOITUMUCS
MIPU U3YYECHHUH CIECIYIOUIUX TUCIUIIINH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHSI M IMHEHHAS areOpay;

— «MaremaTuka. MaTemMaTHYeCKHI aHaIIN3;

— «Marematuka. Teopust BEpOSTHOCTEM U MAaTEMATUYECKAsl CTATUCTUKAY.

3HaHUs, TOJYYECHHbIE NPH HM3YUYCHUM MaTepuaja JaHHOW JUCHUILIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TaK U UCTIONb3YIOTCS IPU U3yYEHUU APYTUX JTUCIUILINH!

— «MarepuanoBeeHIEY;

— «MexaHukay;

— «ONEKTPOTEXHUKAY.




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

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

. TpynoemMKoCTs 0 ceMecTpam
Bun yueGHOM paboThI Bcero Nol Noo No3
1 2 3 4 5
Oowan mpyooemKkocmp oucCyunIuHbl, 13/ 468 5/ 180 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu
AyoumopHhuie 3auamus, BCEro vac. 204 68 68 68
B TOM YHUCJIC:
nexuuu (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3ansatus (113), 51 17 17 17
(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 31 40
Buo npomexcymounoii ammecmayuu: 3adet, | OK3.,
mudd. 3auget, sx3ameH (3auer, Judd. 3au, OK3., OK3. OK3. OK3.
DK3.*%*) OK3.

*x

IIpuMeuaHue: kaHaUOATCKUiA SK3aMeH

4. ConepxaHue JUCHUTUTUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMbl TUCHUTIINHBI U KX TPYAOEMKOCTh IPUBEICHBI B TaOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUILIAHBI, UX TPYIOEMKOCTh

Jlekun 113 JIP KII CPC
Pa3nensl, TEMBI TUCIIATUIMHEI (1ac) (C3) (qac) (qac) | (aac)
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 20
Pasgen 2. Kosiebanus v BOJIHBI 11 6 7 19
Paznen 3. Monekymnsipaas pusnka 12 3 3 19
Uroro B cemectpe]| 34 17 17 58
Cemectp 2
Paznen 4. DnexktpudecTBo 11 7 8 11
Pasnen 5. Maruetusm 11 8 6 10
Pa3nen 6. Onruka 12 2 3 10
Uroro B cemectpe: 34 17 17 31
Cemectp 3
Pa3nen 7. KBanToBasg onTuka 11 5 7 14
Pasznen 8. KBanroBas MexaHuka 11 9 3 13




Paznen 9. ®usuka atToMHOTO sizipa 12 3 7 13

Hroro B cemectpe: 34 17 17 40

Hroro | 102 51 51 0 129

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCI B  HEMOCPEACTBEHHOM  BBINOJHEHUU
OoOy4JaloIUMUCA  OMNpEAENeHHBIX  TPYIOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oynyiein
npo¢eCCHOHATBLHOMN 1eATeNTbHOCTBIO.

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

Tabmuna 4 — ConeprkaHue pasJeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u coneprxaHue pa3ernoB U TeM JIEKIIMOHHBIX 3aHATHN

Pazgem 1. MexaHuKa.

Kunematuka [BukeHUs MarepuaibHON Touku. Ilyte u
nepememnienne. CkopocTb U yckopeHue. HopmanbHOoe U
KacarenbHOoe yckopeHus. llocTynaTenbHOoe U BpalaTelbHOE
nBwkeHue. OcCHOBHasi 3ajlaya KUHEMAaTUKA MaTepUalibHOU
Toukd. CBs3b JMHEWHBIX M  YIJIOBBIX BEJIMYMH  IPU
BpaIllaTeIbHOM JIBUKECHUH.

Nuepuuanbupie  cuctembl  orcuera. (OCHOBHBIE  3aKOHBI
KJIACCHYECKOU TUHAMUKH - 3aKoHEI HeroTona. OcHOBHAA 3aaya
JUHAMUKU MarepuaibHOW Touku. HewHepuuanbHbIE CHUCTEMBI
otcyeta. Cuiibl THEPUMH. 3aKOH COXpaHEHUs uMIyibca. LleHTp
Macc u ero asumxeHue. Cucrema 1eHTpa Macce.

Mexanudeckas pabota u MOIIHOCTb. KuHeTHueckas sHEprws.
3aMKHYThIE U HE3aMKHYTbIE€ cUCTeMbl. [loTeHIMalIbHAsT SHEPTHs
cuctembl. CBsA3b MEXIY IMOTECHIMAJIBLHOM JYHEPIHUEd W MOJEM
KOHCEpPBATUBHBIX CHJI. 3aKOH COXPAaHEHHUS MEXaHHYECKOU
SHEPIHUH.

MoOMEHT cuiibl U MOMEHT HUMIYJbca. YpPaBHEHHE MOMEHTOB.
3aKOH COXpAaHEHUS MOMEHTa HMMITyJIbca. MOMEHT HMITyJbCca
TBEPAOrO TE€Ja OTHOCUTEIIBHO HEMOABUKHOW OCH. MOMEHT
nHepur. OCHOBHOE YpaBHEHHE [MHAMUKH BpaIIaTEIbHOTO

JIBIKEHMsT ~ TBepAoro  Ttena.  KuHeTnueckas  3HEprus
BPAILAOIIETr0Cs TBEPAOTO TEIa.
ITocTtynatsl CIIELUAIIBHOU TEOpUH OTHOCUTEIBHOCTH.

JlopenioBo COKpaIllEHHE JUIAHEI CTEPXKHS. OCHOBEI
PEIATUBUCTCKOM MexaHuKU. VIHTepBan, €ro MHBApUAHTHOCTB.
PenstuBucTckuit HMITYJIbC. OcHoBHOE ypaBHEHHUE
PENATUBUCTCKOMN JTUHAMUKH. Kunernueckas SHEPrUs
penATUBUCTCKOM YacTuilbl. CBsi3b Macchl W dHeprun. CBs3b
MEXAY SHEPTrUe U UMIYJIbCOM YaCTHUIIBL.

Pa3znen 2. Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AHIAPMOHUYECKUU OCLUJLIATOP
(MaTeMaTHYEeCKUN MasSTHUK, (PU3NUECKH MAsTHHK, KOJICOAHUS
nox jgeWictBueM ynpyrod cuibl). CloKeHHE KOJCOaHHIA.
Hudbdepennmanbaoe ypaBHeHHe Kosiebanui. CBOOOJHEIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJHOBBIX NIpoleccOB (TUIOCKHE M cepuueckue




BOHBI). BosHOBOoe ypaBHeHuwe. [IpuHIUN Cymeprio3uIuy.
3Hepr1/1;1 BoiHBI. IloTOK OHCPTHUHU. MHTEeHCHUBHOCTL BOJIHEL
Crosiyast BosiHA. 3BYK. OCHOBHBIE XapaKTEPUCTHUKH 3BYKOBOM
BOJIHBI.

Pa3nen 3.

Mouaexkyasipaasi pusnka.

TepmoauHamMuueckue CcoCTOssHMSA M mpoueccsl.  [loHsAtue
byHkuMu  coctosiHus. BHyTpennssi sHeprus. KomaumdecTBo
teroTel. PaboTta Tena mpu m3MeHeHun ero oOwnema. Ilepsoe
HA4aJl0 TepMOAMHAMUKU. TemnepaTypa U BHYTPEHHs 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  JBMXKEHUS
MoJiekysl. CpenHsas KHHEeTH4ecKasi SHeprust Mosiekyil. OCHOBHOE
YPaBHEHHE  KHHETHYECKOW  TEOPUM  HICAIBHBIX  Ta30B.
Pacnpenenenue bonbimana.

Pa3nen 4.

DJIeKTPUYECTBO.

Onextpuueckuid 3apsna. CBoHCTBa 3JIEKTPUUYECKOTO 3apsja.
B3anmoneiicTBre 3IEKTPUUECKUX 3apsA/IoB B BaKyyMe. 3aKOH
Kynona.  Dnekrpocratmyeckoe  mone.  HanpsbkeHHOCTB
JNEKTPOCTATHYECKOTO  mnoyid.  [IpuHnun — cynepno3uinum.
OnexkTpuueckuil aumons. Pabota CcHIl 3IEKTPOCTATUYECKOTO
nossa. Teopema O LHUPKYJALIMHM BEKTOpAa HAIPSHKEHHOCTH.
[ToTenunanpHOCTH AIIEKTPOCTATUYECKOTO OJIS.
HanpspkeHHOCT M MOTEHIUaN  AJIEKTPOCTATUYECKOTO  ITOJIA,
CBsA3b MEKIy HUMHU. Teopema ['aycca [u1s 971€KTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

OnekTpocTaTUKa B BELIECTBE.  THUIBI  JHUAJIEKTPHUKOB.
[Monspuzanus auanekTpukoB. CBOOOAHBIE U CBSA3aHHBIE 3aPsi/Ibl.
Jusnexrpudeckas BOCIPUUMYUBOCTb. JusiiekTpudeckas
MPOHMUIIAEMOCTh.  DJEKTPUYECKOE CMEIICHUE  (MHIYKIIHS).
Teopema I'aycca s 3JIEKTPUYECKOrO IIOJISL B AUDIIEKTPHUKE.
[Tone BHYTpHU MPOBOJHUKA.

OnekrpoeMkocTs.  KoHaeHcaTopsl. OHeprus  CHUCTEMBI
JNEKTPUYECKUX 3apsAf0B. DHEPrus 3apsHKEHHOTO IPOBOJHHUKA.
O6beMHast IUIOTHOCTH SHEPTUHU AIIEKTPUYECKOTO TTOJIS.
DJIEKTPUYECKUH TOK. DJIEKTPOABUKYIAs cuia. 3akoHbl OMa u
Jbxoyns-Jlenna B uHTerpasibHOM u  auddepeHuanbsHon
dbopmax.

Pasnen 5.

MarseTusMm.

3akoH bwuo-CaBapa-Jlamnaca. Ilone cosieHonma u TOpouaa.
®opmyna Jlopenna. Cuna Ammepa.

MarauTHOE 10Jie B BemiecTBe. HamaranuenHocts. MaruuTHas
BOCITPUUMYHUBOCTb. MarsauTtHas MIPOHUIIAEMOCTb.
HanpsbkeHHocTh MarduTHOTO TIOJIA. JlnamaraeTuku,
napaMarHeTHKy, QeppoMarHeTHKu. TeopemMa O MUPKYIALIUN
BEKTOpa HAMPSXKEHHOCTH MarHUTHOTO TOJISI.

3akon ®apages. [lpaBuno Jlenna. Camounnykuusi. B3zanmuas
WHITYKIIUA.

OObeMHas TMIIOTHOCTh JHEPruM MarHuTHoro mnoss. Cucrema




ypaBHeHUM MakcBeiuia. MarepuaibHbl€ ypaBHEHUS.

Pazgen 6.

Onruka.

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

HNuTtepdepentus. Metoasr HaOMOAeHUS HHTEP(HEPEHITNN CBETA.
Hudpakuus csera. I[Ipunuun [oiirenca-®penens. ducnepcus
ceera. [(udpaknmonnas pemerka. [Tomspuzarnust cBeta. 3akoH
Maioca.

Pasnen 7.

KBantoBas onruka.

TennoBoe wu3nmyuenue Ten. 3akoH Kupxroda. 3axoHbI
W3IIy4eHHUs] aOCOJIOTHO YEpHOTO Tena. YabTpaduosieToBas
katactpoda. KsanroBas runoreza u ¢dopmyna Ilnanka.
KBanToBas onruka. ®otodddext, onbitel CToneroBa. ®OTOHEI.
Hasnenue cBeta. KopnyckynsapHo-BoaHOBOH qyanusm. Dddexr
KomnroHa.

Pazgen 8.

KBanTtoBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epua. ['unoresa ne bpoimns.
®dazoBas U IpynnoBas CKOpPOCTU BOJH Je bpoinsa. BomaHoBoM
nakeT. CTaTUCTUYECKOE MCTOJIKOBAHME BOJH J€ bpoims.
[punnun  HeompenenenHoctu  [eiizenOepra.  BomHoBas
GbyHKIIMSI, €e OCHOBHBIE CBoOMcTBa. Omeparopbl (PU3HUECKUX
BeNMYMH.  BpemMeHHoe W CTallMOHApHOE  ypaBHEHHE
[lIpenunrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHHS
nBxkeHusa. CsoOomHast dactura. Yacruia B OeCKOHEUYHOMH
noTteHnuanbHou same. KBanTOoBBIA ocmmmisTop. Hynesas
SHEprus, HynaeBbie KoyieOaHus. [IpoxoKaeHHe YacTUIBI Yepe3
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN dPdeKT.

ATOoM BOJOpoJa B KBAaHTOBOM MexaHuKe. KBaHTOBBIE uucha.
OpOuTabHBIA ~ MEXaHWYECKUW W  MArHUTHBIH ~ MOMEHTHI
2JIeKTpoHA B atoMe. OpOuTaibHOEe THPOMArHUTHOE OTHOIICHHE.
Ombir Iltepua u I'epmaxa. CnuH snektpona. [Ipuniun
TOXKJECTBEHHOCTH MuUKpoyacTuil. DepMHOHBI U  OO30HBI.
CumMMeTpust BOJIHOBOM (YHKIIMM CUCTEMbI OJJUHAKOBBIX YACTHII.
[punnun [laynun. OObscHEHHE TEPUOJUYECKOM CUCTEMBI
sneMmeHToB /.M. MeHneneeBa. DHEpreTUUECKUI CIIEKTP aTOMOB
1 MoJIeKyJL. [Tpupona XuMU4eCKou CBsI3H.

Pa3nen 9.

®u3uKa AaTOMHOI0 AApPA.

AtomHoe sapo. Jedekt macchl, sHEprus CBA3U sapa. SnepHbie
cuibl.  Mojenu aTOMHOroO — sijpa:  KamejibHas  MOJEb,
obOoyioueyHasi MOAENb. Buabl pagHMOaKTUBHOTO H3ITYYCHHUS.
3aKkoH paguMoakTUBHOTO pacmnana. Anbda-pacnan. bera-pacna.
l'amma-n3nydenue. HacTuLbl 1 aHTUYACTHLLBL.

Snepubie peakuuu. Peakumm nenenust sanpa. llenmnast snepHast
peakiuus. SaepHbie peakTophl.

DyHIaMEeHTAIbHBIE B3aUMOJICHCTBHSI. Knaccudukanus
aJieMeHTapHbIX yactull. KBapku.

4.3.

[IpakTuueckue (CeMHUHAPCKUE) 3aHATHS

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




Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

W3 sux Ne
Ne | Temsbl mpakTHYECKHUX PopmbI TpynoeMKoCTh, |IPaKTUYECKOU |pa3aeiia
/11 3aHSATHHI TIPAKTHHUCCKAX (uac) MOJATOTOBKH, | JUCIIMII
SaHATHH (dac) JIMHBI
Cemectp 1
1 Kunematuka u Pemrenue 3agau 2 1
JTUHAMHUKa
MaTepUAIbHON TOYKHU
2 Kunemaruka u Pemenne 3amau 3 1
JUHAMHUKa
a0COJIIOTHO TBEPIOTO
Tena
3 CneunanbHasi TEOpUs Pemrenue 3agau 3 1
OTHOCHUTEIBHOCTHU
4 Kunematuka u Pemrenue 3agau 3 2
NUHAMHUKA KOJIeOaHU
5 XapakTeprUCTUKH Pemenue 3agau 3 2
BOJIHOBBIX ITPOLIECCOB
6 MonekynsapHo- Pemenue 3agau 3 3
KHHETHYECKasi TEOpHUs
Cemectp 2
7 HanpsiokenHocts u Pemrenue 3agau 3 4
IMOTCHIIMAT
3JIEKTPOCTATHYECKOTO
OJIS
8 JIBrxeHue Pemenue 3amau 2 4
3apsHKEHHBIX YaCTHIl B
AJIEKTPOCTATUYECKOM
roJje
9 JusnexkTpuku B Pemntenue 3agau 2 4
ANEKTPUIECKOM TIOJIE.
Konpaencarop
10 XapakTepuCTUKU Pemenne 3anau 3 5
AJICKTPUYECKOTO TOKA
11 WNHnaykuus Pemenue 3anau 3 5
MAarduTHOTO MOJIS.
Cuabl B MATHUTHBIX
MOJIAX
12 3akoH Pemenue 3agau 2 5
3JIEKTPOMArHUTHOM
nHaykuu dapanes.
PaboTa B MarHUTHEIX
IOJISAX
13 WNuTtepdepenmus, Pemenne 3amau 2 6
T paxims,
TTOJISIPU3AITUS
Cemectp 3
14 | TennoBoe uzny4yeHue, Pemenne 3anau 2 7
dhoTodrddext
15 | Dddexr KomnroHa, Pemenue 3anay 3 7




cBoiicTBa (HOTOHOB
16 AToMm BoJopoza. Pemenue 3anau 3 8
IToctynatel bopa
17 CooTHo1ieHue Pewenue 3anau 3 8
HEOIPEICTCHHOCTEN
I'eiizenOepra, BOJIHBI
ne bporins
18 VYpaBHeHue Pemenue 3anau 3 8
[Ipenunrepa
[Torennmansuble
OGapbepbl
19 S nepHble peaku Pemenue 3ana4 3 9
Bcero 51
4.4. JlabopaTopHBbIEC 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEICHBI B TAOIUIIE 6.
Ta6mmia 6 — JlabopaTtopHbIe 3aHIATHS U MX TPYJ0EMKOCTh
N3 Hux Ne
Ne HauMeHOBaH e 1a6opaTopHBIX paGoT TpynoemMKoCTh, | MPaKTUYECKOU | pa3zaena
/11 (gac) MMOJATOTOBKH, | JUCIIWI
(qac) JIUHBI
Cemectp 1
1 Mastauk MakcBemia 4 1
2 HaxnoHHbIN MasgTHUK 4 2
3 CTonkHOBEHME LIAPOB 3 1
4 MarteMaTnueckuii 1 00OPOTHBIN MasTHUKA 3 2
5 OnpeneneHre CKOPOCTH 3BYKa B BO3TyXE 3 3
Cemectp 2
6 | Ormpenenenue 3IEKTPOSMKOCTH 4 4
KOHJIeHCaTopa
7 HccnenoBanue penakcalimOHHBIX KOJIeOaHMA 4 4
8 OmnpeeneHne TOPU3OHTAITLHOM 3 5
COCTaBJISIOLIEH HANPSKEHHOCTH
MarHUTHOTO TOJIS 3eMJIH
9 Omnpenenenue yeiabHOro 3apsija dJ€KTpoHa 3 5
10 | Komnbua HetoToHa 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3ITy4CHUS 4 7
12 | Buemnunii potodrpdext 3 7
13 | H3ydeHue cnekTpa aToMa BOAOPOIA 4 8
14 | OmnpeneneHue NOTEHIMAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpenenenue 3HEPTUH 0 — YACTHUII 1O 3 9
npoOery B BO3llyxe
Bcero 51

4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO




4.6. CamocrosrenbHas paboTa 00y4aronXxcs

Bunpl camocTosiTenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunibl caMocToATeIbHOM paboThl U €€ TPYJO0EMKOCTh

o Bcero, | Cemectp 1, Cewmecrtp 2, Cewmectp 3,
Bun camocrosTensHO#M paboThI
qac gac gac qac

1 2 3 4 5
N3yueHune TeopeTnyecKkoro Mareprania 43 20 11 12
nuctuiiuabl (TO)
[ToaroToBKa K TEKYIIEMY KOHTPOJIIO
ycneBaemoctu (TKY) 43 19 10 14
[ToaroToBKa K MPOMEKYTOYHOM 43 19 10 14
arrectauuu (ITA)

Bcero: 129 58 31 40

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

na. 7-11.

6. IlepedyeHb IEYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepedyeHpb neYaTHBIX U SJCKTPOHHBIX y4eOHBIX M3/1aHU MpHUBeIeH B TabIuIe 8.

Ta6ymia 8— [lepeueHs meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

KomuectBo
SK3EMILISIPOB B
Uﬁ“ﬁg ec bubnuorpaduyeckas ccpuika 614(6;];(1)0;:1(6
HJIEKTPOHHBIX
AK3EMILUTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

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

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

Uponos, U. E. Mexanuka. OCHOBHbIE
3aKkoHBI : yueOHoe nocobue / U. E. Mponos. -

15-e u3n. - Mockaa : JlabopaTopus 3HaHU,
2021.-312c.

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

Wponos, U. E. DnekrpoMarseTusm.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. Uponos. - 12-e uza. - Mockaa :
Jlabopatopus 3nanui, 2021. - 322 c.

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

Wponos, U. E. KBantoBas ¢usuka.
OcHOBHBIE 3aKOHBI : yaeOHOe ocodue / U.
E. Uponos. - 8-e uzn. - Mocksa :




JlaGopatopus 3Hanuii, 2021. - 261 c.

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

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

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

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

NHOPA-M, 2022. — 368 c.

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

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

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

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

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

URL anpec HaunmenoBanue

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

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

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

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

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

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

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OeCIIeueHUs

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

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




Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

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

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

Tabmuna 12 — CoctaB MaTepralibHO-TEXHIUUECKON 0a3bl

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

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

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

2 VYyeOHas ayuTOpHs I IPAKTUUECKUX 3aHATUH, 3aHATHIA 196135, r. Cankrt-
CEeMHUHAPCKOT'0 TUIIA, TAOOPATOPHBIX 3aHATHH, IPYNIIOBBIX U [TetepOypr, yi1.
WHIUBUYaJIbHBIX KOHCYJIbTALMM, TEKYIIErO KOHTPOJISI U Tacremno, a. 15,
MPOMEKYTOUHOM aTTECTALUH. aynutopust Ne31-048
Ocnamenue: Crienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBOa DIbBPO Bpoiyias);

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

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

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




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

(000 «IIpothobpazoranuey r. Kazans)).

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

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

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

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

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

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

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

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

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

10. Ouenounsle cpeacTBa IS NPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu




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

Bunx npomexyTo4HON arTecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIMOHHBIE OUJICTHI;
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLEHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMucsa NMpUMEHsAeTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOM  CHCTEMBbl  YHHMBEPCHTETa,  IpaBHIIa
UCIIOJIb30BAaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUHN

XapakTepucTrKa c(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0ayuIpHAs IIKaJIa PaKIep bop

— oOyuaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

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

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

— yMeJ10 00OCHOBBIBAET M ApTYMEHTUPYET BbIIBUTAEMbBIE UM HUJIEH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— cBOOOHO BJIAJICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0y4aronuiicst TBEpI0 YCBOMJI MPOTrPaMMHBINA MaTepHall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasCh HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— BJIAJICET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4uTCHO»

— o0y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW NPOTPaMMHBIA MaTepua,
10 CYIIECTBY HM3JaraeT €ro, OMHWpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPHL;

— JIOIyCKaeT HeCYIIECTBEHHbBIE OINOKU U HETOYHOCTH;

— WCTBITHIBACT 3aTPYyIHEHHUS B NPAKTHYECKOM IPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 0000IICHUI;

— YaCTHYHO BJIAJCET CUCTEMON CIICIMAIM3UPOBAHHBIX MOHATHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— oOyyJaronuics HE YCBOWJ 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— JIOTyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHuH npo0ieM B KOHKPETHOM HaIlpaBJICHUU;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUI;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

«HEYIOBJIETBOPUTEIILHOY
«HE 3a4TEHO»

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




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

Ne i/t [Tepeuens BonpocoB (3a1a4) 15l FIK3aMeHa Kon
WHJUKaTOpa
Cemectp 1

1 HasoBute npenMer n3yyeHus KHHEMATUKH. YK-2.3.1

2 Jlaiite onpeneneHue MaTepuagIbHOU TOUKH. YK-2.3.1
Teno nBUXKETCS U3 COCTOSHUS MOKOS C TaHT€HLMATIbHBIM YCKOPEHUEM

3 a. = 4 M/c* u HOPMaJIbHBIM YCKOpPEHUEM a, = 3 w/c>. Haiimure | YK-1.V.2
BEJIMUYMHY MOJIHOTO YCKOPEHHS TeJa d.

4 HazoBute, B kakux enuHuiax uzmepsiercs B cuctemMe CU yrioas VK-23.1
CKOPOCTh U YTJIOBO€ YCKOpPEHHUE.

5 Jlaiite onpenenenre abCOMIOTHO TBEPIOMY TEIY. YK-2.3.1
[Ipoananu3upyiTe OTAWYUS CIEAYIOMUX (PU3NUYECKHX MOJCIICH:

6 abcomotHo TBEpnoe Teno (ATT) u marepuanbhas Touka. [IpuBeaure VK2V 1
npuMep, B KOTOPOM OJHO U TO € TEJO BBICTYNAeT B KadecTBe
MarepuanbHoit Touku u ATT.

7 [Tokaxwute CBA3L  MEXIY JIMHEMHOW W  YIJIOBOM  CKOPOCTBIO VK2V 3
MaTepUaIbHON TOUKHU.

[Ipoananu3upyiite xapaktep NPSAMOJIMHEWHOTO IBWKEHUS Tejla IO

] M3BECTHOMY 3aKOHY ABIDKeHHs x(f) = 10 + 2%t + 0,5% (m). Kakoii VK2V 3
NyTh MPOHAET Teno 3a yka3zaHHoe Bpems ¢ = 2 c¢? OO6ocHylTe T
MPUMEHEHUE 3aKOHOB, UCTIOJIb3YEMBbIX JIJISl PEIICHUS 3aJauH.

9 ChopmynupyiiTe epBoiii 3akoH HproToHA. YK-2.3.1

10 OObsicHUTE TPUHLUI H3MEPEHHUS BEIMYMHBI CUJIbI, OCHOBaHHBIA Ha VK231
TpeTheM 3aK0oHe HbloTOHA.

1 OOBsicHUTe, KakK, COTJAaCHO BTOPOMY 3akoHy HbIOTOHA, 3aBHCHUT VK231
YCKOpPEHUE TeJla OT €r0 Macchl.

[IpuBeauTe mpuMep, WUTIOCTPUPYIOIIUM AEHUCTBUE TPETHErO 3aKOHA

12 YK-2.V.1
Hsrorona.

KameHb 1€XUT Ha THE COCY/la, MOJHOCThIO MOTPYKEHHBIN B Boay. Kak

13 W3MEHHTCS CHIA JABJCHUS KaMHS HA JIHO, CCIM CBEPXY HAMMTL | yro 1o,
KepocuH (KEpOCHH HE cmemmuBaeTcs ¢ Bozaoi)? OOocHyiiTe cBOH
OTBET.

14 HazoBute, kakoi wu3 3akoHOB Kemepa ycranaBiaumBaer Gdopmy VK231
TPACKTOPHUH TUIAHET.

OneHute 3aBUCUMOCTH CHJIBI BCEMHUPHOTO TSATOTEHHS OT MAaccChl
B3aMMOJICHCTBYIOIUX T W PAacCTOsTHUS Mexay Humu. OOOCHYWTe,

15 KaKk M3MEHUTCA CHJIa B3aMMHOIO TATOTEHUs ABYX Tel, ecnu maccy | YK-1.B.2
OJIHOTO M3 TE€J YBEJIMYUTH BABOE, a PACCTOSHUE MEXIY TeIaMH —
YMEHBIIUTH B JiBa pasa.

16 JlaiiTe onpeneneHre MIynbca Teja Kak (U3nIecKOoil BETUUNHBI. YK-2.3.1

17 ChopmynupyiiTe, TpH KaKUX YCIOBHSIX BBIMONHSICTCS 3aKOH VK231
COXpaHEHHUsI UMITYJIbCA.

18 HazoBwure, kakas ¢pu3nueckas BEJIMYMHA HA3bIBACTCSI MOMEHTOM CHJIBL. YK-2.3.1
CpaBHuUTE 3aIIMCU OCHOBHOTO 3aKOHA IWHAMUKH ISl IIOCTYMATEIbHOTO

19 W BpamarenbHoro ABwxkeHus. Haiinure B3ammocBsizu Mmexay stumu | YK-2.V.1
3aKOHAMHU.

20 CdopmynupyiiTe 3aK0H COXpaHEHUS] MOMEHTA UMITYJIbCA. YK-2.3.1

21 Jaiite onpeneneHne paboThl Kak GU3NIECKON BETUINHBI. YK-2.3.1

22 Chopmynupyiite, 4TO TaKO€ MOLUTHOCTh KaK (pH3MUECKasi BEIMYMHA. YK-2.3.1

23 OO0BsicHUTe, TTOYEeMY IIEHTPOCTPEMHUTENbHAS CHiia Tpu BpameHnu mno | YK-2.V.1




OKPYKHOCTHU HE NMPOU3BOJIUT PaOOTEHI.

24

Uccnenyiite paboTy CHIIBI, €CITH TEJIO Maccoi m = 1 KT moj aeicTBueM
HEKOTOPOW CHJIBI H3MEHHUJIO CBOIO CKOPOCTH C vy = 1 M/c 10 v = 3 m/c.
OO0ocHyiiTe TPUMEHEHHE 3aKOHOB, WCIIOIB3YEMbBIX [UIsl PEIICHUS
3a/1a4u.

VK-1.V.2

25

OOBscHUTE, B YeM COCTOUT pa3IMyUe MEXIy KOHCEPBAaTUBHBIMH M
HEKOHCEPBATUBHBIMU CHJIAMH.

YK-2.V.3

26

Kakoit kopabibp JBWXKETCS MENJICHHEE — HarpyXeHHbIM WIu
HEHArPpYKEHHbI — TpU OJMHAKOBOM MOIIHOCTH JBHUraTesis?
OO6ocHyliTE CBOW OTBET.

VYK-1.B.2

27

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

YK-2.3.1

28

OObsicHuTe, Kak paboTa KOHCEPBATUBHOW CHJIBI CBsi3aHa C
MOTEHIMATIbHON YHEPrUEN.

YK-2.3.1

29

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

YK-2.3.1

30

Jan ToHkui ctepkeHbp Maccol m = 120 r u gmuHout [/ = 50 cwm,
CIOCOOHBIN BpaIIaThCsi OTHOCUTEIBHO OCH, MPOXOIAIICH uepe3 ero
cepenuny. PaccuumraiiTe €ro MOMEHT MHEPUUH OTHOCHUTEIBHO
YKa3aHHOU OCH.

VK-2.V.3

31

[Tokaxxute Ha mpuMepe TOHKOIro cTepkHs JuMHON 20 cm u maccoit 30
r, Kak npuMmenserca Tteopema lllteliHepa nmg pacdyera MOMEHTa
MHEPLMN TEJl MIPU NEPEHOCE OCHU BPALLEHUS C CEPEAMHBI CTEP)KHSA Ha
OJIMH U3 €ro KOHIIOB.

VK-2.V.3

32

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

YK-2.3.1

33

Kak Brluncisercs KuHeTHYeCcKas OHCpPIUs BpallCHUA aGCOHIOTHO
TBepaoro Tenma? CpaBHuTe ¢ GOPMYIOH IJIi KMHETHYECKOW SHEPTHH
MOCTYNATCIbHOI'O IBUKCHUS.

YK-2.V.1

34

ChopmynmupyiiTe  1Ba  TOCTyJaTa TEOPUHU  OTHOCUTEIHHOCTH
OWHIITEHHA.

YK-2.3.1

35

CnpaBemnmuBa i B crenuaiabHOW Teopun oTHocutenbHocTH (CTO)
Kaccudeckas (popMyna s KHHETHUecKo# sHeprum E = m*1*/2?
Eciu HeT, TO Kak paccuuThIBaeTCs KHUHETHWYECKash SHEpPrus Teia
corinacHo CTO?

VK-2.V.3

36

Omnpenenure, Kak M3MEHHUTCA MEpUON KojJeOaHWH MPYKHUHHOTO
MasTHUKA IpU YBEJIMYEHUHM €ro Macchl B 2 pa3a, a MKECTKOCTH
IPYXHMHBI — B 8 pas.

YK-2.V.3

37

Kak cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUH C MX aMIUIUTYHAON?

YK-1.V.2

38

Cnenaiite BBIBOJ 1O BONPOCY: Kak OylIeT M3MEHATbCA XOJ
MasiTHUKOBBIX YacOB IPHM HACTYIUIEHUM JIETHUX JXKapKUX IHEH o
CPaBHEHHIO C XOJIOJHBIMHU 3UMHHMM JHSIMH, €CJIU Yachl YCTAHOBJIEHBI
B HEYTEIJICHHOM MOMELIEHUHU (CTEpKEHb MasTHUKA METAJUINYECKUi)?
ApPrymMEHTHpPYITE CBOI OTBET.

VYK-1.B.2

39

ChopmynupyiiTe onpeeacHue BOJTHBI.

YK-2.3.1

40

OOBsicHUTE pa3nuyue MEXAy NPOJOJBHBIMA U  TONEPEYHBIMU
MEXaHUYECKUMHU BOJHAMU.

VK-2.V.1

41

3anumuTe ypaBHEeHUE OeryIeil BOJIHBL.

YK-2.3.1

42

HazoBuTte, uemy paBHa cpeHssl 00beMHasl IIIOTHOCTh SHEPTUH BOJIHBI.

YK-2.3.1

43

HcToyHuK 3ByKa U MPUEMHHK JBUXKYTCS APYT OTHOCUTEIHHO JIpyra co
CKOPOCTAMH Uyem M Uyp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpezie
paBHa 340 w/c. Ilpoananusupyiite 3agady W  ONPEICIUTE

VK-2.V.1




OTHOCHUTEJIBHOE N3MEHEHHE YacTOTHI 3ByKa 3a cueT addekra Jlomuepa.
HcTouHNK M MPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
Mm/c, v,y = 60 M/c.

44 Cdopmynupyiite npunimn [ roirexca. YK-2.3.1

45 HazoBute onpenenenre nHTEpPEpEeHITNH BOJH. YK-2.3.1

46 C(bopMyanyf/’ITve, YTO Ha3bIBaeTCs crosiyer BoiHOWU. IIpuBenure VK2V 3
pUMep CTOSYEH BOJHBI.

47 HazoBute ocHOBHBIE MapaMeTpbl COCTOSIHUS, KOTOPBIMHU ONHUCHIBAECTCS VK231
TEPMOJMHAMHUYECKAsl CHCTEMA.
Ha oxny wamry BecoB mocTtaBWiM Ofole ¢ ropsyeid BOJOW, a Ha

48 JIpyryro ypaBHOBemMBawoume €€ rupu. Coxpanurcsa ju ¢ tedyeHueM | YK-1.B.2
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.

49 3anuimnTe ypaBHEHHUE COCTOSIHUS UCAIBHOIO ra3a. YK-2.3.1

50 YKaXuTe KOJWYECTBO CTEIECHEH CBOOOABI y JKECTKOH JIBYXaTOMHOM VK231
MoJieKyJibl. C KAKUMHU JBUYKEHUSIMU OHU CBSI3aHbI?

51 Yemy paBHa paboTa ra3za B ©30XOPHOM IPOIIECCEe YK-2.3.1

59 OueHute, YyBCTBUTEIBHOCTh KAKOIO TEPMOMETpPA BBILIE — PTYTHOIO VK-1B.2
WJIM CIUPTOBOTO (ITPH MPOYMX PABHBIX YCIOBHSX)? T
I'a3, naxomsmmiics mpu noctossHHoM aasienuu p = 100 klla, uzmenun | YK-1.V.2

53 o0seMm c V| =4 M no V, = 12 M [TokaxuTe, KaKk pacCUUTHIBACTCA
paboTa rasa B TaKOM IPOIIECCe, U HANINUTE €€ BEIINYUHY.

54 CrenaiiTe BBIBOJBI MO XapaKTepy U3MEHEHHsI TEMIepaTyphl Ta3a Ipu VK-1.B.2
ero ObIcTpoM pactmpeHuu. OTBET MOSICHUTE.

55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAs MalllMHA. YK-2.3.1
OueHuTe CUTYyalMIO: Karuld MacsIHUCTOM JKHUIKOCTH IOMajaeT Ha

56 MOBEPXHOCTh BOJBI M pacTeKaercs, o00pasys TOHKYIO IUIEHKY. VK-1.B.2
OO0s3aTenlbHO JIM 9Ta IUIEHKA 3aKpPOET BCIO TOBEPXHOCTh BOIBI?
OO6ocHyiiTe CBOIl OTBET.
Ouenure curyanuto. Yto 00KUTraeT KoKy CUIbHEE: BOJa WIH BOISTHOM

57 nap OAMHAKOBOM Macchl IIpu OAHOM W ToM ke TeMmmeparype? | YK-1.B.2
O6ocnyiite Bamr oTser.
Cemectp 2

58 UTo M3y4aeT aIeKTpocTaTuKa’? YK-2.3.1

59 JaiiTe onpeneneHne TOUEYHOTO 3apsija. YK-2.3.1

60 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS ABYX OJJIEKTPOHOB, €CIH VK2V 3
paccTosiHuE MEXTy HUMH YBEIHYUTH B 3 pa3a? OO0CHYHTE Ball OTBET.
[Tpoananu3upyiite, Kakyo paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE

61 MoJjie MPOTOHA B aToMe BOAOPOJA IMpH MOJHOM 00opoTe aekTpoHa | YK-2.V.3
BOKPYT HETO.

62 Kak B3auMHO OpHEHTHPOBaHBI CUJIOBBIE JIMHUU U SKBUIIOTEHIIMAIbHbIE VK231
HOBEPXHOCTU?

63 B xakux emmnunax cucteMbl CH MOXHO M3MEpPSTh HANPSKEHHOCTD VK231
AJIIEKTPUYECKOTO N0JIsi?

64 UTo Ha3bIBACTCS AIEKTPUUECCKUM JTUTIOJIEM? VYK-2.3.1

65 Kaxkue BenecTsa Ha3pIBaIOT AUAJIEKTPUKAMU? YK-2.3.1
OObsicHUTE  pa3iuyhe MeXAy TMOJSAPHBIMM U HEMOJISIPHBIMU

66 YK-2.V.1
JIUAJICKTPUKAMH.
[Ipoananu3upyiite, Kakoil BEJIMYMHBI 3apsiji JOJDKEH HAXOOUTHCS Ha

67 00KJIa/IKax KOHAEHCATOPa, YTOOBI MPU PAa3HOCTH MOTEHIMAIOB Mexny | YK-1.Y.2
obxmaakamu B 12 B on o6manan sueprueit B 1 Jx.

68 OneHnre, Kakol €MKOCThIO Oynyr obOmamate wmetayumyeckue | YK-1.B.2




IIACTHHEI MTOMIaApi0 0.2 M°, KOTOpHIE Pa3aeNneHbl coeM napaduna (&
=2.5) Tonmmuuou 0.5 cm?

szenaﬁTe BbIBOZ, KaK HM3MCHHUTCA JJICKTPOCMKOCTh ILIIOCKOI'O

69 KOHJEHCATOpa ¢ KBaJApaTHBIMU IIJJACTUHAMH, €ClIM M3 3THX miactuH | YK-1.B.2
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
Ouenute curyanuio: JBa KOHAEHcCATOpa OAMHAaKoBOM emkoctu 200
70 MK® coemuHeHbl mapaienbHo. Kak m3menuTcs ux obmas emkocth, | YK-1.B.2
€CJIM COEIMHEHUE 3aMEHUTh Ha MTOCJIEN0BATEIbHOE?
71 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. YK-2.3.1
72 Cdhopmynupyiite 3akoH OMa 17151 y4acTKa IeTH. YK-2.3.1
73 Kak u3MeHuTCs cConpoTuBieHHe NMPOBO/IA, €CIH €0 ATUHA YBETUUUTCA VK2V 3
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
74 Paccuuraiite MOIIHOCTD, BBIIEISIEMYIO Ha conpoTuBiieHnu 3 KOM mpu VK2V 1
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA.
75 Jlalite onpeneneHne MarHUTHOW MHYKLIAH. YK-2.3.1
76 Kakum 06pa3om omnpezensieTcst HapaplieHne cuiibl Ammepa? YK-2.3.1
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. YK-2.3.1
73 PaccuuraiiTe, yueMy paBHa BEIMYMHA MarHUTHOTO TOJII B LIEHTpE VK-1.V.2
KpYTroBOro BUTKa paaunyca 25 cM ¢ TokoMm 0.5 A.
PaccunTailitTe MarHUTHYH0 MHAYKIMIO HAa OCH JJIMHHOTO cojieHoupa, | YK-2.V.3
conepkamniero 10 BUTKOB Ha CaHTUMETP JIMHBI U (heppOMarHUTHBIHA
& CepACYHUK ¢ mpoHuaeMocThio i = 100, ecm mo HeMy MPOXOJIUT TOK
cuoit 2 A.
PaccunTaiiTe TJIOTHOCTP HAMOTKH TOpPOHIA, HEeoOXomumyro, 4toObl | YK-2.V.3
80 IpU CWie TOKa B HeM, paBHOM 10 A, MarHuTHOe IOJIE Ha €ro OCH
nMmeno Benmnunny 1 MTo.
Onpenenure, KakoM 3aps/i HECET dJEMEHTapHas yacTula, eciu oHa, | YK-2.V.1
81 JIBUTAsICh CO CKOPOCThI0 | MMm/c B MarHuTHOM ToJie ¢ uHAYKIueH 0.5
T, ucnsiTeiBaeT aeiicteue cuisl Jlopenna sennuunoi 0.16 nH.
OneHuTe CUTyaluio: B MArHUTHOE T0JI€ C OJIMHAKOBBIMU CKOPOCTSIMHU
82 BJIETAIOT IIPOTOH U 3JEKTPOH. byayT nu otnnuatecs ux tpaekropuu, u | YK-1.B.2
€CJIM J1a, TO KaKiM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.
83 B uem cocTouT sIBIEHUE 3JEKTPOMAarHUTHON MHAYKINN? YK-2.3.1
[Ipoananusupyiite Benuunny 3 /[C, BOZBHUKAIOIIYIO B KOJIbIIE, KOTOPOE
’4 BBIHOCAT U3 MOJIS 32 Bpems 25 Mc. MeTalmnueckoe KOJIbLO pagnycoM VK-2.V 3
10 cm HaxomuTcss B MarHUTHOM mosie ¢ uHaykauer 50 mTin. OtBer
3anuiunre B MB.
85 JlaiiTe onpeneneHnsi AMaMarHeTHKaM U apaMarHeTUKaM. VYK-2.3.1
86 Kaxkue BemecTBa Ha3bIBaloTCs (heppoMarHeTUKaMu? YK-2.3.1
87 UTo Ha3bIBAIOT KOAPLUUTUBHOM CHIION? YK-2.3.1
Omnpenenure, Kakasi SHEPTUs 3aKI0YEHA B KATYIIKE UHIYKTUBHOCTBIO
88 o . VK-2.V.3
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.
89 Hpezmo;xmev crocod wW3MepeHusi BEIMYMHBI MarHUTHOM DSHEPTHUH, VK2V 1
3aKJIFOUYEHHOM B KaTYIIKE, C TOMOUIBIO COTPOTHUBIICHHUS.
90 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? YK-2.3.1
Kak B3aMMHO OpHMEHTHPOBAHBI B DJIEKTPOMArHUTHON BOJIHE BEKTOPHI
91 HaNnpsHKEHHOCTU  AJIEKTPUYECKOTO TMMOJsi, MarHUTHOM wHAyKuuu u | YK-2.3.1
CKOPOCTH BOJIHBI?
92 ChopmynupyiTe 3aKOH OTPaKCHHS CBETA. YK-2.3.1
93 [Ipoananm3upyiiTe, T1Ie CBET OBMKETCS ObIcTpee — B anMase (n =2.42) | YK-1.V.2




niu B Boze (n = 1.33). Bo ckonbko pa3 pa3nnyaroTcs CKOPOCTH CBETA B
JAHHBIX cpefax?

OneHure cUTyaluIO: JIyd CBeTa MaJaeT Ha IPaHUIly paslena ABYX
BeuiecTs nox yriom 30°. IlokazaTenb npenoMieHUs NMEPBOU Cpe.bl

94 paBeH 2.4. Bo3MOXHO Jii, 4TOOBI OTPa)KEHHBIN U TIpenoMieHHbIi tydn | YK-1.B.2
ObUTM TMEepPHeHAUKYISIpHBI 1Ipyr npyry? Ecnu nma, omnpenenute
MoKa3aTesb MPEJOMIICHHS BTOPOH Cpebl.

95 Urto Ha3bIBalOT HHTEp(hEepeHuei ceera’? YK-2.3.1

9% Onummure, B 4eM pasjinuue MEXILY F€OMETPUYECKON M ONTHUYECKOM VK2V 1
Pa3HOCTBIO XOJa CBETOBBIX JIYUEH.

[Ipennoxkute TeopeTnueckoe OOOCHOBAHWE HAIMYUA —PATYKHOU

97 OKpacKM y TOHKHMX IUICHOK (pa3jIUTO€ Ha MOBEPXHOCTH BOJbI Macio, | YK-1.B.2
MBUIbHBIE MTY3BIPH U T.I1.).

98 Uro Takoe nucnepcus cBera Kak sBieHue? [lpuBeaure mnpumepbl VK231
HAOJIOACHUS JUCTICPCHH. -
[Ipoananu3upyite, Kakol HaWOOJNBIIUNA TOPSIOK CIEKTpa MOXKHO

99 HaOmonaTh Ha AuQpaknUOHHOW pemieTke, eciu oHa umeeT 500 VK2V 3
MITPUXOB HA MUJUIUMETP M €€ 00JIy4aroT CBETOM C JUTMHOW BOHBI 500 T
HM.

100 Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM VK231
HAOJI0IAeTCSI MUHUMYM MHTCHCHBHOCTH?

[1mocKkomoApU30BaHHBIM CBET TMaJla€T Ha AaHalW3aTop Tak, 4YTO

101 IUIOCKOCTh HOJspU3aluu  cocTaBisieT yroan 30° ¢ IJIOCKOCTBIO VK-1.V 2
aHanuzatopa. Bo ckoibkO pa3 yMEHBIIUTCS MHTEHCHUBHOCTbH CBETa B
YKa3aHHOM ciiydae?

Cemectp 3

102 Uto Takoe abCOIMIOTHO YEpHOE TesI0? YK-2.3.1
Bo ckonpko pa3 M3MEHHUTCS MOTOK SHEPrHMH OT HUTU HAKAJIWBAHUS

103 JaMIlbl, €clIu YABOUTH ee Temmeparypy? OOocHyiite Bam otBeT, | YK-2.V.3
onupaschk Ha 3akoH Ctedana-bonbiimMana.

Pacnionoxure crnenyromue CHEKTpaJbHBIE KJIACChl 3BE3] B IOPSIIKE
BO3pacTaHus a0COIIOTHON TeMIEPATyphI:
A — Oenble 3BE315I,

104 | O wemmsre, VK-2.V.1

M — kpacHbsle,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4EHHS aOCOITIOTHO YEPHOTO Tela.
OO0BsICHUTE OJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

105 OObsICHUTE TPUHIMIT H3MEPEHHUS TEMIIEPATyphl Tela C IOMOIIBIO VK-1.V.2
ONTUYECKOTO MUPOMETPA.

106 Urto HaspiBaeTcst BHENTHUM (HoTodPdekTomM? YK-2.3.1

107 B kakux enununax cuctemsl CU MoxxHO m3mepsTh sHepruto potono? | YK-2.3.1
MoskeT 1 BUIUMOE U3JTy4eHHE BbI3BaTh (POTOA((EKT B MIacTuHE U3

108 MeTajuia, paboTa BeIXoJga KoToporo pasHa 3.5 3B? OGocuyiite cBoit | YK-1.B.2
OTBeET.

OOBscHUTE TPUUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTECHOBCKOTO

109 YK-2.3.1
U3ITyYEHUS.

110 OO0ObsicHUTe, KaK dHEprus POTOHA CBSA3aHA C JUIMHON CBETOBOW BOJHBI. VK231
OO6ocHyliTe Balll OTBET.
®oToH ¢ AnuHOM BOJMHEI A = 97,04 mM paccesicss Ha HEMOIBUKHOM

111 anekTpoHe mox yriaom 6 = 90°. Ilpemnoxure cnocod ompexaenenus | YK-1.B.2

OTHOCUTCJIBHOI'O HU3MCHCHUA JJIMHBI BOJIHBI q)OTOHa npu




KOMITTOHOBCKOM paccestHuu. PaccunTaiite ero BeIMUYMHY B YKa3aHHOM
cinyyae. KoMnToHOBCKast nuHa
BOJIHBI paBHa 2,426 M.

112

Onwumute, 4To MpeCTaBisieT co00i aToM B paMkax Mojenu TomcoHa.
Kakne ocHOBHEIE HETOCTATKU JAaHHOU MOACIIN?

YK-2.3.1

113

ATtomMm BOAOPOJa HAXOAUTCSI B OCHOBHOM COCTOSHHHU. Kaxkoii JJIMHBI
BOJIHBI M3JTy4EHUE MOXKET MCIYCTUTh JaHHBIA atomM? OOGOCHYHTE Ball
OTBET, MUCIOJIb3Ys NOCTYJIATHI bopa.

YK-2.V.3

114

B gem coctout runotesa ne bpoisns?

YK-2.3.1

115

OObsicHUTE, TpPU KAKUX YCIOBHUAX MHMKPOUYACTULIBI IPOSBISIOT
BOJIHOBbIE CBONMCTBa. IlpmBemuTe mnpuMepsl, NOATBEPKAAIOLINE
BOJIHOBBIE CBOMCTBA YaCTHII.

YK-2.3.1

116

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

VK-1.V.2

117

KaxoB ¢hu3nvecknii CMbICIT BOTHOBOM QyHKIIUN?

YK-2.3.1

118

B dgem oTimume CTallMOHAPHOTO MW HECTAIMOHAPHOI'0 YpaBHCHUS
[Ipénunarepa?

YK-2.3.1

119

CpaBHuTte JuiMHY BOJIHBI ¢ bpoiinga nns mapuka maccou my, = 0,2 r u
IIPOTOHA MACCOU m,, = 1.67%107 KT, UMEIOIINX OJJMHAKOBBIE CKOPOCTH
V.

YK-2.V.3

120

Kakum o0pazom »sHeprusi «HyJEBbIX KoJIeOaHHI» KBAaHTOBOIO
rapMOHHMYECKOTO  OCIHWJUIATOpa  CBf3aHA C  COOTHOIICHHEM
HeonpeaeneHHocTel [ eizenoepra?

VK-2.V.1

121

[TocunraiiTe, CKOIBKO 3JEKTPOHOB MOXKET HAXOIUTHCA B OCHOBHOM
COCTOSIHUU B aTOME.

VK-2.V.3

122

[TocunTaiiTe, CKOJIBKO 3JIEKTPOHOB B aTOME, Yy KOTOPOTO ILIEJIMKOM
3arojiHeHa BHENTHSAA 2p-0007104Yka. ATOM Kakoro BEIIECTBA HWMEET
TaKyI0 JIEKTPOHHYIO KOH(UTYpAIHIO?

YK-2.V.1

123

OueHute 10 TOPSAAKY BEIUYMHBI BpeMs JKH3HH KBAHTOBOTO
COCTOSIHMS, DHEpPrusi KOTOPOrO XapaKTEpPU3YyeTCs pa3MbIBAHUEM
nopsinka AE = 0.1 5B.

VYK-1.B.2

124

MukpodacTuia 3anepra B OJHOMEPHOW MOTEHIIMATBHON IME IIUPUHOMN
/ ¢ 6eCKOHEYHBIMU CTEHKAMH U HAXOJIUTCS B COCTOSIHUU C KBAHTOBBIM
yuciaoM n = 1. [lokaxute, Kak ONpeAeNUTh KOOPAMHATBHI TOYEK, B
KOTOPBIX BEPOSATHOCTb OOHAPYKUTh MHUKPOUYACTHIy MaKCHMaibHAa.
Haitgure ux B ykazaHHOM cilyyae.

VK-1.B.2

125

Kakum Moxer GBITB CIIMH qyaCTull, KOTOPBIC  OMUCBIBAOTCA
craructukor Gepmu-/Iupaka? [IpuBenure npuMepsbl TAKUX YaCTHIL.

YK-2.3.1

126

OOBscHUTE, YEeM OTJIMYAETCS XapakTep 3allOJHEHHUS COCTOSHUMN
KBAaHTOBOM CHCTEMBI (hepMHUOHAMHU U OO30HAMM.

YK-2.3.1

127

ConoCTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHY>KACHHOT'O U3JIYYCHHA.

YK-2.V.3

128

[Ipennoxute  TeopeTuyeckoe OOOCHOBaHME, KaK  HM3MEHHUTCS
MMpOBOAMMOCTE KPEMHHCBOT'O 06pa3ua, C€CJiIn B HCITO BHCAPUTH
HEOOJIBIIIOE KOJMYECTBO WHINEBOW NpuMecH? BaJleHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTb UHUS — 3.

VYK-1.B.2

129

OnuiyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME.

YK-2.3.1

130

Jlazep paboTaeT MO TPEXypOBHEBOH cxeme. DHEpPrusi OCHOBHOTO
coctosiaust E| = -8 3B, 3Heprus Bo30yxaeHHOTo cocTostHUs Ey = -5
9B, sHeprus metactabmibHOro coctostaus E;= -5.2 s3B. Onpenenure
JUTMHY BOJTHBI, HA KOTOPOU MPOUCXOIUT padodee N3 IydcHHE.

YK-2.V.3




Yemy paBHa MoJpHas TEIJIOEMKOCTh TBEPAOrO Teja, COIIaCHO

131 . YK-2.3.1
KJIacCUYeCKor Teopun tertoeMkoctu rononra u [1tu?

132 OObsicHUTE, KaK KBAaHTOBas TEOpHUs TEIUIOEMKOCTH TBEPAOro Tejia VK-1.V.2
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHIITEIHA.

133 Kakas wactuma HaseiBaercss (QoHoHoM? Kakum  KBaHTOBBIM VK231
pacnpeeIeHueM ONMHUCHIBAIOTCS (DOHOHBI?

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencrabieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera
Ne i/m [Tepeuens BompocoB (3ana4) ams 3adera / qudd. 3adera Kon
WHNKATOpa

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOJHEHUS KYpCOBOM paboThI
npecTaBICHBI B Tabnuie 17.
Ta6mmia 17 — [lepedenn TeM i1 KypCOBOTO MPOSKTHUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PaOOTHI

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

MpeICTaBJICHBI B TaOsmie 18.

Ta6mmma 18 — [IpumepHsIii TepedeHs BONPOCOB ISl TECTOB

Ne i/t

IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHMKATOpa

Cemectp 1

Kakass Oyzmer TpaekTopusi y YacTHIIbI, ABIKYIIEHCS PaBHOMEPHO C
MOCTOSIHHBIM T10 BETUYMHE YCKOpEHUuEM?

1) Ilpsamas nuHuA

2) JIunus ¢ neperndbom
3) [Mapaboina

4) OKpYKHOCTH

VK-2.V.3

Onpenenure, Kakas U3 MPEACTaBICHHBIX (DU3UYECKUX BEITUYHH UMEET
EMHUITY U3MEPEHUS, COBIMAIAIONTYIO C SAMHUIIEH N3MEPEHUS CHUITBI?

1) Wmmynbc

2) VYckopeHue

3) Bec

4) VYrioBas CKOpOCTh

YK-2.3.1

[Ipoananusupyiite, Kakol OTBET SABJISICTCS INPABWIBHBIM Ha BOIIPOC:
«Uemy paBHa cymMMa BHYTPEHHHUX CHJ, JEHCTBYIOIIUX MEXAY TEIaMU
3aMKHYTOM MEXaHHYECKOU CUCTEMBI?)

1) M3MeHeHUI0 SHEPTUH CUCTEMBI

2) Hyaw

3) H3meHeHMIO UMITYJIbCca CUCTEMBI
4) VYCKOpEHHUIO LEHTPA MacCC CUCTEMBbI

VK-2.V.1

Yro mnpousoiaér mocie aOCOMIOTHO HEYNPYroro yaapa 4YacTHIL
MaccaMu m; = 4m; U ¢ KUHeTUYeCKUMU sHeprusimu T, = 6T;. Yactuua

VYK-1.B.2




C MaccoW m; JBHUrajach BIIPaBO, a YaCTHIA C MAacCOW M, HABCTPEUYy
JacTUIIC C MacCcol m;.

1) YacTtuubl OyayT ABUTaThCs BIIPABO

2) Enunas yacTuua 0yaeT ABUTraThCsl BJIEBO

3) Yactuubl OyayT MOKOUTCA

4) Yactuupl Oy1yT ABUraThCsl B IPOTHBOIOJIOKHBIE CTOPOHBI

Yto npou3oHIEeT C MOMEHTOM MHEPLIMU CBUHLIOBOIO UWJIMHJIpA
OTHOCUTEIIBHO OCH, COBHAJAIONMIE C €ro TEOMETPUYECKOW OChIO
CUMMETPUH, €CIIM LIWJIUHJP CIUTIOIIUTD B IUCK?

1) He uzmenurcs

2) YBeauuuTcst

3) CoxpaHutcs

4) CtaHeT paBHBIM HYJIIO

VYK-1.B.2

Vkaxure BCPHYIO 3aluCb YpPaBHCHHA AUHAMHKU BpallaTCIbHOI'O
JABHKXCHUA.

1) M=J*o

2) e=M/J

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

VK-2.3.1

VYkaxure, 4eMy paBeH MOMEHT WHEPLUH TOHKOTO 00pyda Maccoi m u
paauycar.

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

YK-2.3.1

Bribepute ¢dpasy, COOTBETCTBYIOUIYIO TEepBOMY 3akoH HploTOHA:
«lIepBblii 3akoH HproTOHA yTBEPKAACT. .. »

1) ®akr cymecTBOBaHUS aOCONMIOTHOTO JBUKCHHUS

2) CymecTBoBaHHME HHEPUHAJIBbHBIX CHCTEM 0TCYETA

3) ®axT cylmecTBOBaHMS HEMHEPLUAIBHBIX CUCTEM OTCYETA

4) @axT cyiecTBOBaHUs IIPUHIIMIIA OTHOCUTENBHOCTH ["anunmes

YK-2.3.1

Vkaxure, B Kakux equHunax B cucreMe CH uzmepsiercs cuna:

1) xr*m/c
2) H

3) xr*m
4) wm/c?

2

YK-2.3.1

10

PaccunTaiiTe BemMunMHy MOAYJIsi MAKCUMAJIBHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JBUKEHHE KOTOpPO ONMCBHIBAETCS ypaBHEHUEM X = 3c0s(2f—
m/4) cm

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

VK-1.V.2




11

Bri6epute dopmyny, onpenessronyr0 BeIMUuHy (a3oBOM CKOPOCTH
BOJIHBI.

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

YK-2.3.1

12

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

1) 3aBucuT OT yOBIIM OTCHIIMATBHONU SHEPTUH

2) IlponopuuoHanbHa NPUPALIEHUI0 KUHETUYECKOW SHEPTUU
3) PaBHa Hy.10

4) 3aBHUCHUT OT CKOPOCTHU JBHIKEHUS.

YK-2.3.1

13

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

1) MowmeHT cuitbl
2) MowmeHT uHepIu

3) MowmeHT umiynbca
4) Cuaa

YK-2.3.1

14

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

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM MPSAMOJMHENHBIM

3) PaBHOYCKOpPEHHBIM MPSIMOJIUHEHHBIM
4) PaBHOMepHBIM BpallleHHUEM

YK-2.3.1

15

Bribepure mpaBuibHBIN oTBeT. Kak m3MeHsieTcss MOIyidb CKOPOCTH
OpU NPSMOJIMHEHHOM JIBUXKEHHHU, €CJIM 3aBUCHUMOCTb IPOHIECHHOTO
TEJIOM IIyTH OT BPEMEHM 33JjaHa ypaBHEHUEM: S =4 + 158 + 22

1) YOsiBacT

2) IlpoxoauT yepe3 MUHUMYM
3) Bospacraer

4) Octaércs MOCTOSTHHBIM

VK-2.V.3

16

Kaxk BpIUHCIISIETCS MOMEHT MHEPLUUHM MaTEPUATILHON TOUKH?

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

YK-2.3.1

17

Kak cootHOCATCS MOMEHTBHI WMHEpUMU OUCKa J; U uuauHapa J,
KOTOpBIE UMEIOT PaBHbIE MACCHI M PAILYChI?

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

VK-2.V.1

18

HaiiguTte oTHOIIEHHE pON3BeIeHHBIX padoT (A/A;,), ecnu Ba aucKa

VK-2.V.3




¢ paBHBIMH MaccaMu U paguycamu R; u R, (R; = 2R;) packpyunBarot
N3 COCTOSAHUA MOKOA 40 OJJUMHAKOBBIX YIJIOBBIX CKOpOCTefI.

1
2)3
3)4
45

19

Kakoil yuéHpIl co3fall CHELMAIBHYIO TEOPHUI0 OTHOCUTEIBHOCTH
(CTO)?

1) Tamuneit
2) ODiiHIuTelH
3) Jlopenig

4) bop

VK-2.3.1

20

Bribepure ypaBHEHUE, ONMCHIBAIOIIEE TAPMOHMYECKUE KOJIeOaHMsI.

1) x=0,1tg(2t2+m/6)
2) x=0,1cos(2t+m/6)
3) x=S5ctg(8t2+m/2)
4) x =0,05arctg(2t0,5)

VK-2.3.1

21

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

) ®>> w0
2) >0
3) o=l
4) o <<nl

VK-2.3.1

22

BeiGepure, kakasg (Qu3nyeckas BEIUYMHA  U3MEHAETCS  IOJ
BO3/ICHICTBUEM CHJIBI HA TEJIO COITIACHO BTOpOMY 3aKoHY HproToHa?

1) Momnspnas macca
2) Ckopoctb

3) Macca

4) MoMeHT uHepuuu

YK-2.3.1

23

Bri6epute, B Kakoi crCTeMe TeJ TOJHBIH MOMEHT UMITYJIbCa OCTAeTCs
IIOCTOSAHHBIM.

1) 3amkHyTOMH

2) HesamkHyTOM, rje CcyMMa MOMEHTOB BHYTPEHHUX CHJI paBHA HYJIIO
3) HezaMmkHyTOH, I/Ie CyMMa MOMEHTOB BHEIITHUX CHJI IIOCTOSTHHA

4) HeszamknyTOl

YK-2.3.1

24

VYkaxure, paboTa Kakoil W3 IMEPEUUCICHHBIX CHJ paBHA HYNIO NPU
3aMKHYTOH TPAaeKTOpUU ABM>KEHHUS TENa.

1) Bsaskoro TpeHus

2) Cunbl TpeHUs Ka4eHUsI

3) Tsarorenus

4) Cunbl TpeHHUS CKOJIBKEHUS

YK-2.3.1

25

UeMy paBHa BeIMUYMHA YCKOPEHHS CBOOOJHOTO MAJCHUS g HA BBICOTE

VK-1.V.2




HaJl TTOBEPXHOCTHIO 3eMJId, paBHOW paauycy 3emnu? BenuuuHy g
BOJIM3H TIOBEPXHOCTH 3EMITH MPHHATH PaBHOIT 9.8 M/c”.

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

26

[Ipoananusupyiite, KakK HU3MEHUTCS epuon Kosie0aHuit
MaTEMaTU4YeCKOr0 MasATHHUKA, €CJIU JUIMHY €ro MoJABeca YBEJINYUTh B 9
pas, a Maccy rpysa — yBeJIu4uTh B 4 paza?

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

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

VK-2.V.3

27

Uto mpou3oHAET co CpemaHeil dHEpPruel MOCTYyNaTeIbHOIO IBUKEHUS
OJTHOW MOJIEKYJIBI Ta3a, eclid 00beM HEKOTOPOHl MacChl MIEalbHOTO
rasza n300apu4ecKu yMeHbIUJICS B 2 paza?

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

VYK-1.B.2

28

OneHure, Kakoi ra3 Harpeercs: O0bIIe B CISAYIONICH CUTYalluu: J1Ba
pa3IUYHBIX UACAIbHBIX Tra3a — OJHOATOMHBIM M JBYXaTOMHBIM —
HaxXOJATCS MPU OJIMHAKOBOM TEMIIEpaType W 3aHMMAIOT OJIMHAKOBBIM
o0beM. ['a3bl coxumaroTcst aquabaTHYECK 10 yMEHbIIEHUs o0beMa B 2
pasa.

1) I'a3bl HArpeIUCh OAUHAKOBO

2) OnHoaTOMHBIN HarpeJicst 00JibIIe
3) JIByxaTOMHBII Harpescs 0obIie

4) T"'a3b1 BOOOIIIE HE HATPEIUCH

VYK-1.B.2

Cemectp 2

29

VYkaxuTe siBJICHUE, KOTOPOEe UMEeHYyeTcsl nHTepdepeHiueii BoiH?

1) OrubaHue BOJHAMH MPETSITCTBUN

2) Hanoxkenue Apyr Ha JApyra BOJIH, MAYIIUX OT KOIE€PEHTHBIX
HCTOYHUKOB

3) OTKJIOHEHHE BOJH  OT  [E€PBOHAYAIBHOTO  HAMNpPaBJICHUS
pacrpoCTpaHeHHUs MPU NEPEXOE U3 OAHOU CPEABbI B IPYTYIO

4) 3aBUCHMOCTH (Ha30BOM CKOPOCTH OT JIJTMHBI BOJTHBI

YK-2.3.1

30

[Ipoananu3upyiite, KakuM JOJDKEH OBITH YTOJl TMAaJeHUsS CBETOBOTO
Jyda, YTOOBI OTPAXKEHHBIN JTyd COCTABJISUI € Majgarommm yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

VYK-1.B.2

31

OueHuTe IEKTPOEMKOCTh MIII0OCKOT0 BO3YIIIHOTO KOHIEHCATOpa, €Clin
paccTosiHie MEXJy ero oOKJIaJKaMu yBEITWYHMTh B 9 pa3, a 06iacTh

VYK-1.B.2




MEXAy OOKIaAKaMU 3JIUTh TUCTUUTMPOBAHHOM BoIoM (€ = 81)?

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

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

32 1) IIpoBoxHHKH VK-2.3.1
2) IlomynpoBOAHUKH
3) IlnmarmHa
4) JAudjekTpuKH
Kax HaIpaBJICHbI CUJIOBBIE JUHUU HaIPSKEHHOCTH
ANEKTPOCTATUYECKOTO TOJIS, CO3/IAaHHOTO TOYEHYHBIM OTPULATEIBHBIM
3apsiiom?
33 VK-2.3.1
1) 3akpy4yuBaroTCs BOKPYT 3apsaa
2) K3apsany
3) 3akpyuyuBaroTCs BOKPYT 3apsijia MO YaCOBOU CTPEJIKE
4) 3akpydMBaIOTCS BOKPYT 3apsiga MPOTUB YACOBOM CTPEIKHU
B xakux emununax B cucreme CHM wusmepsiercss mnoTeHIMAN
ANEKTPUUECKOTO 101517
34 1) Am VK-2.3.1
2) B/m
3) B
4) A*m?
MoxeTr 1M 4YacTulia MMETh 3apsjl, BeJIM4YMHa KoToporo B 1.5 paza
0OJIBIIIE AIIEMEHTAPHOTO 3apsiaa?
35 1) Moxer VK-2.3.1
2) Her, He MoxeT
3) MokeT, HO TOJIBKO €CIIH 3apsil OTPULATEIbHBII
4) MoXKeT, HO TOJIBKO €CJIH 3apsi]l OJ0KUTEIbHBIN
UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO OIS 7
1) IloTeHuumanbHON SHEPrUM €IUHUYHOIO IOJOKUTEIBLHOTO 3apsiaa
WM OTHOUICHUIO MOTEHIIUATBHON SHEPTUH K 3apsly
2) Padore cma moas Mo  NepeMelIeHHMI)  eIMHHUYHOTO
36 MOJIOKUTEJIBHOI0 3apsja U3 [JaHHOM TOYKH TOJA B VYK-2.3.1
0eCKOHEe4YHOCTh
3) Cune, pelicTByroUleil Ha 3apsi, NOMELICHHBIH B JaHHYIO TOYKY
noJis
4) KuHeTtndeckoi >Hepruy MPOOHOr0 TOYEYHOTO EAUHUYHOTO 3apsia
B TAHHOM TOYKE MOJIA
Hanummure popmyny 3akona Oma B nuddepenmanbaoi hopme:
37 VK-2.3.1

1) R=U/I




2) R=Q/FAt
3) j=cE
4) R=P/I

38

O1ieHUTE ONTHYECKYIO JJIMHY yTH L U3 0JTHOM TOYKM B APYTyIO, €CIIU
paccTosiHue MEXAy ABYMs TOYKaMHU IPO3PA4YHOM IUIIEKTPUYECKOMN
cpensl S =4 M. [lokazarens npeaomiieHus cpenbl n = 1.5. Onrudeckas
JUIMHA IyTU L U3 OIHOM TOYKHU B APYT'YIO COCTABUT. ..

1) 5™
2) 6m
3) Tm
4) 11m

VK-1.B.2

39

Kak  HaspiBaeTcs  BeNMYMHA  HANPSHKCHHOCTH — IOJS,  €CIU
HAMarHMYEHHOCTh  (peppomarHeTnka oOpamaercsi B HYIb H
HANpsDKEHHOCTh  IIOJI1  HANpaBlieHa  IPOTHUBOMOJIOXKHO  MOJIO,
BbI3BaBILIEMYy HaMarHM4MBaHue?

1) T'ucrepesncom

2) Ko3puutuBHOM cHIOM
3) Tonspuzarueit

4) MarauToABMXKYIIEH CUITON

YK-2.3.1

40

Onenure, 10 KaKoW TPaeKTOPHU OYAET IBUTATbCS B MAarHUTHOM I10JIE
YacTHUIla, JIETAask C MOCTOSIHHOM CKOPOCTHIO BAOJIb JIMHUNA MarHUTHOM
I/IH,Z[yKI_II/II/I.

1) OxpyXHOCTH
2) Ilpsamasn
3) Osanoun
4) Dnmurc

YK-2.V.1

41

B kakux eguHUIIAX H3MEPSCTCS HANPSIKCHHOCTh JIJIEKTPUYECCKOTO
moJist?

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

VK-2.3.1

42

YCTaHOBUTE COOTBETCTBHE MEXAY MATEpUaIOM IIPOBOJHUKA U €0
INEKTPOIPOBOAHOCTBIO:

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

B) JuoIeKTpuK 3) 10* - 10°

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

VK-2.3.1

43

OHGHI/ITG, KaK COOTHOCATCA YTJIbI IaACHUA O U OTPAXCHUS (p CBETA.

1) o>> @
2) a>0
3) a=¢

YK-2.3.1




4 o<¢

44

[Ipoananu3upyiiTe, 4YemMy paBeH  aOCOJIOTHBIA  TOKa3aTelb
IIPEJOMJICHUS! CPENbl C AUAIEKTPUUECKON IMPOHUIIAEMOCTBIO € = 16 U
MarHUTHOW MPOHUIIAEMOCThIO L = 17

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

4) 1/16

VK-2.V.3

45

Jn1st 0OBSICHEHU ST KAaKOTO SIBJICHUSI MOYKET OBITh MCTIOJIH30BAH MTPHHITUTI
I'tolirenca-Openens?

1) KorepeHTHOCTD

2) Andpaxuus

3) Tlonspuzauus

4) KopnyckyisipHO-BOJIHOBOU Jyanu3m

YK-2.3.1

46

[Ipoananu3upyiite, 4YeMy paBeH TMEpPHOJl  PEIICTKH, KOTraa
TuQpakinoHHas perierka coaepkut 200 MTpUXoB HA MIJUTUMETP.

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

VK-2.V.1

47

[Mpoananu3upyiiTe WHTEHCHMBHOCTh CBETa NPU HHTEPPEPCHLIUH
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO | OT KOT€pPEHTHBIX HCTOYHHKOB
B TOYKE, B KOTOPO# pazHocTh ¢a3 paBHa 2*n*N (N =0, 1, 2, ...).

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

4) 0

YK-2.V.3

48

Haiinute npaBWwibHOE€  Ha3BaHWUE JUIi  BEKTOPHOM  CHJIOBOM
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJISI.

1) Ilorenmman

2) HanpsikeHHOCTH
3) Unnykmus

4) 3apsn

VK-2.3.1

49

OueHute, KaK 3aBUCHUT AJIEKTPUUECKask IPOBOJUMOCTb MPOBOAHUKA OT
MPUIIOKEHHOM K HEMY pa3HOCTH MOTEHIHAIOB.

1) IIpssMo nmponopuroHaIbHO

2) IlpomopimoHaIbHO CTENIEHU OT Pa3HOCTH IMOTEHIINATIOB
3) IIpomopruuoHadbHO KBaapaTy

4) He 3aBucuT

VK-1.V.2

50

Ouenure, Kak WU3MEHUTCS cuiia AIEKTPOCTATUUECKOTO
B3aMMOJICHCTBUSL JBYX TOYEUHBIX 3apslOB, €CIM OAUH M3 HHUX
YMEHBIINTh B 4 pa3a, a pacCTOSHHUE MEXKIY HUMH YMEHBIIUTH B 2
paza?

VYK-1.B.2




1) VYmenbmutcs B 8 pa3
2) YwmenbwmuTcs B 2 pasza
3) VYmenbumrcs B 16 pa3
4) He uzmeHuTcs

UTo U3 MEepeUrCICHHOTO SBISETCS OCOOCHHOCTBHIO CHJIOBBIX JIMHUI
MArHUTHOTO HOJIs?

1) CuioBble JIMHUM MATHUTHOTO MOJISI BCEr/1a 3aMKHYThIe
2) MarnuTHele CWJIOBbIE JMHHW HAYWHAIOTCSI HA MAarHUTHBIX U

o1 3aKaHYMBAIOTCS Ha 3JIEKTPUYECKUX 3apsAJiax YK-2.3.1

3) MaruutHble CUJIOBBIE JIMHUM HAYMHAIOTCA M 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsiax
4) MarHuTHbIE CWJIOBbIE JMHUM HAYMHAIOTCS W 3aKaHYMBAIOTCS Ha
AIEKTPUUECKUX 3apsiaax

CnenaiiTe BBIBOJ, KaKOH T'€OMETPUUYECKON (DUTYpOH MOKHO OINHUCATh
TPACKTOPHUIO JIBMXKCHHS 3apsOKEHHOM YacCTHUILIbI, JABUTAIOUICHCS TMOJ
HEeKOTOPBIM yriioM (0° < o < 90°) K TUHUSIM MarHUTHOW MHYKIIHH.

52 1) OKpyRHOCTB YK-1.B.2
2) IlapaGona
3) T'unepbona
4) CnupaJuasb
OueHute creneHb noiisipuzanuu P cBeTta, €clid CBET MPEACTaBIISIET
co00il cMech €CTeCTBEHHOTO CBeTa C IUIOCKOMOJISPU30BAHHBIM.
NHTEHCUBHOCTh  MOJISIPU30BAHHOTO  CBETa B Jydy€  paBHA
MHTEHCUBHOCTH €CTECTBEHHOT'O CBETA.

53 YK-1.B.2
1) 25%
2) 35%
3) 50%
4) 75%
PaccunraiiTe mokaszarenb NPEIOMIICHUS BEIECTBA, €CIH CKOPOCTH
CBETa IpPU INEPEXOJE Jyda M3 BO3AyXa B HEKOTOPOE BELIECTBO
ymenbmmiach Ha 20%.

54 1 12 YK-2.V.1
2) 1.25
3) 0.2
4) 2.2
Paccunraiite yroa Mexzay ONTHYECKMMM OCAMM IOJsIpU3aropa u
aHanu3aropa. llpu NpoOXOXKAEHUM CKPEHIEHHBIX MOJSIpHU3aTOpa U
aHaJIM3aTopa MHTEHCUBHOCTh CBETA YMEHBIIWIACH B 4 pa3a.

55 1) 60° VK-2.V.3
2) 45°
3) 30°
4) 90°
[Ipoananusupyiite, Kak U3MEHUTCS BEJIMYMHA MAarHUTHOW WHIYKLIHH

56 Ha OCH JIMHHOTO COJICHOWJA, €CJIM TOK B HEM YBeJIMYUTh B 4 paza, a | YK-1.V.2

IJIOTHOCTh HAMOTKHN BUTKOB YMCHBIIUTH B 2 pasa.




1) YBeauuwurcs B 2 pa3a
2) VYBenuuutcs B 9 pas

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

Cemectp 3

57

YKEDKI/ITC, KaKoe TeJIO AB/IAETCS a0COIIOTHO YCPHBIM TCJIOM.

1) Ilorsomaer Bce majaroiiee Ha Hero N3Jay4eHue
2) Ortpaxaer Bce najaroliee Ha HETO U3Jy4eHHe

3) Uznydaer B peHTI€HOBCKOM JHana3oHe

4) W3my4aeT B BUIUMOM JHAra30HE

YK-2.3.1

58

VY Kakoro u3 Tes oTpaxkaTeabHast CHOCOOHOCTh OJM3Ka K HYIIO?

1) IIpo3paunoro
2) 3epKaIbHOTO
3) MaroBoro

4) YepHoro

YK-2.3.1

59

OLIGHI/ITG, BO CKOJIBKO pa3 yBeJ'II/I‘-II/IHaCB BHGPFGTI/I‘{GCKEUI CBCTUMOCTH
a0CoJIIOTHO YepHOTOo Tena npu ero HarpeBanuu ¢ T = 1000 K o T, =
3000K.

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

VYK-1.B.2

60

Bribepure, kakas  Qopmyna Haubojee  TOYHO  OINHKCHIBAET
CHEKTPAJIbHYIO IUIOTHOCTh SHEPreTUYECKONM CBETUMOCTH a0COIIOTHO
YEepHOTOo Tena’?

1) ®opmyna Pepmu-/lupaka
2) ®opmyna boze-DiHmTeliHa
3) ®opmyaa Ilnanka

4) ®opmyna Panes-/xunca

YK-2.3.1

61

Kaxoe n3znyuenue sBisieTcsl paBHOBECHBIM ?

1) Anbda-, 6eta-, raMmma-u3TydeHUS

2) TennioBoe u3ryyeHue

3) JIazepHOe H3iTyueHHE B BUAMMOM U HH(PPAKPACHOM TUara3oHax
4) TopMO3HOE PEHTTEHOBCKOE M3TyUeHUE

VK-2.3.1

62

YKakuTe 3aKOH, KOTOPBIM OmpelenseT IMOJIOKEHHE MaKCUMyMa
W3JIy9aTeIbHOH CIMOCOOHOCTH aOCOJIOTHO YEPHOTO NPH 3aJaHHOU
a0COMIOTHON TeMIeparype.

1) 3akon Credana-bonsiimana
2) IlepBblii 3akoH Buna

3) 3akon Kupxroda

4) 3axoH Masoca

YK-2.3.1

63

Ykaxxute popMyiy, ONPEe oIy JHEPTHIO CBETOBOIO KBAaHTA!

1) E=(m*c)2

YK-2.3.1




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

64

[Mpoananu3upyiite, Kak HW3MEHSETCS CHJIa TOKA HACHIICHHUS IPH
dororddexre B ciiyyae yMEHBIICHHS CBETOBOTO MOTOKA MaJAIOIIEro
CBETa NMOCTOSTHHOM JUTMHBI BOJTHBI.

1) YMenbmaercs

2) CHayana yMEHbBIIAETCs, 3aTEM YBEIUUYUBACTCA

3) CHavasia yBeJITMYMBAETCS, 3aTEM YMEHBIIIACTCS

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

VK-1.V.2

65

[Ipoananu3upyiite, 4YTO NPOU3OUAET C KHUHETUYECKOW DSHEPrueut
(OTOAIEKTPOHOB, €CIM, HE MEHSsS YacTOThl MAJarolIero CBETa,
YBEJIMYHUTH €0 UHTEHCUBHOCTH B 2 pa3a?

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

4) YBenuuurcs B 2 pasza

VK-2.V.3

66

Onenure BeIMYUHY KpacHOM rpaHunbl GoTorddexTa (B repuax) ais
KaToJa, W3TOTOBJICHHOTO W3 BoJb(pama TtommmuHour 2 M. Karton
HOKPHIT CclloeM oOKcuaa Oapus. PaboTa BbeIXOga 3IIEKTPOHOB C
TMOBEPXHOCTH KaToaa paHa 2 9B. IToctostanas [Inanka —h = 6.6%10™*
Jlx*c. 3apsix anekrpora — e = 1.6%10™"° Ku.

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

VK-1.B.2
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Kakum 00pa3oM 3aBUCHT paboTa BBIXOAA AJIEKTPOHA C MOBEPXHOCTH
KaToJa U3 KaJIMUs OT YacTOThI MaJal0IIEero ceera’?

1) IIpssMo mponopHHOHANIBHO YaCTOTE

2) IlponopuuoHaIbHO YCKOPSIOLIEMY HAIIPSHKEHUIO
3) IlponopuuoHanbHO KBaapaTy 4acTOTHI

4) He 3aBHCHT OT 4aCTOTBI

YK-2.3.1

68

[Ipoananu3upyiite, Oymer sm HaOmomarbcss (HoTodPGEKT, ecnu
IUIACTHHKY M3 JIaHTaHa 00Jy4aTb CBETOM C JAJIMHON BOJHBI 600 HM?
PaboTa BeIx0za 27eKTpoHa U3 JaHTaHa paBHa 3.3 3B.

1) ®otorddexT Bo3MOKEH, €CIH KaTO HArPeTh 0 TeMIeparypsl 347
K

2) He Oyner

3) ®otodddeKT BO3MOXKEH, €CIHM JOMOJHUTENBHO TMPWIOKHUTh K
TUTACTUHKE YCKOPSIONIYI0 Pa3HOCTh MOTCHIIMAJIOB BEIMYMHON HE
MeHee | B

4) ®otod(PdeKT BO3MOXKEH C BEpOSTHOCTHIO p ~ 0.5

VK-2.V.3
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OrneHuTe, OT KaKUX BEJIMYWH 3aBUCUT CHJIA CBETOBOTO NABICHUS C
KBAHTOBOW TOYKH 3PCHHUS:

A) Yucna (oTOHOB B CBETOBOM ITyUKE;

b) Duepruu dortona;

VK-2.V.3




B) Koaddumnuenra orparkeHns moBepxXHOCTH.

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

70

[Ipoananu3upyiiTe, B KakuxX OONACTAX CIHEKTpa JJIEKTPOMATHUTHBIX
BOJIH BO3MOHO HabOmoenne s dexra Komnrona.

1) Bugumerii nuama3on

2) Panguonuamna3on

3) TeparepiioBblii AHana3oH

4) PeHTreHOBCKHUH 1MANAa30H U TAMMAa-U3JIy4eHHe

VK-1.V.2

71

CrenaiiTe BBIBOJ] O BEIMYMHE MUHIUMAJIBLHOTO OOPAaTHOTO HAMPSHKECHUS,
IpU KOTOPOM THOJHOCTBIO MpeKpamnaercs: GOTOTOK. Y CIOBUE: SHEPTUs
dboToHoB paBHa 6.5 5B, a (orokaron M3roToBIEH W3 JIUTHA, padoTa
BBIX0J1a KOTOPOTO cocTaBisieT 2.5 3B.

1)4B
2)9B

3)6.5B
4)2.5B

VK-1.B.2
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Ouenure, BO CKOJIBKO pa3 JaBlieHHE CBeTa, MaJarouiero
NEPIEHIUKYIAPHO HJCAIBbHO 3€pKaJIbHONM TOBEPXHOCTH, OOJIbIIE
JABJICHUsI CBETa, MAJAIOUIEro MNEPHEHAMKYISPHO HACATbHO YEepHOM
MOBEPXHOCTH.

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

VYK-1.B.2
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Kakum 06pazom ummysabsc (OTOHA CBSI3aH C JITMHOW BOJTHBI?

1) Mmnynbc npssMo NpoNnopLHOHAIEH JUIMHE BOJIHBI

2) Hmnynsc npsiMo NponopLMOHaiIeH KBaJpaTy AJIMHbI BOJIHBI

3) UmnyJbc 00paTHO NPONOPUHOHAJIEH JVIHHE BOJTHBI

4) HMmnynbsc npsiMO IMIPONOPLHOHAIEH KOPHIO KBaJIpaTHOMY OT JUIMHBI
BOJIHBI

YK-2.3.1
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B kakoii obnacTu crnekTpa 3J1eKTPOMAarHUTHOTO M3IYYECHHUS HMITYJIBC
(oTOHa MMEeeT MUHUMAJIbHOE 3HaUeHHE?

1) UadpakpacHoe u3mydeHue
2) TeparepuioBoe U3J1y4eHHE
3) PenTrenoBckoe u3nydeHne
4) PaguousryueHue

YK-2.3.1

75

[Ipoananu3upyiite, Kakoe U3  MNPUBEACHHBIX  BBICKAa3bIBAHMI
MPOTUBOPEYUT KBAHTOBOW TEOPUU CBETA:

1) UHTEHCUBHOCTH CBeTa He 3aBHCHUT OT IUJIOTHOCTH IOTOKA
(¢oTOHOB M MX IHEPTUU
2) CBET MOXKET M3J1y4aThCsl U paCIPOCTPAHATHCS TOJBKO OTAEIbHBIMU

VK-2.V.3




MOPIHSAMHU — KBAaHTAMH

3) KaxxinoMy ©3 KBaHTOBBIX COCTOSIHMM, B KOTOPOM HaXOJUTCS
aTOMHasi CHCTeMa, COOTBETCTBYET OIPEACICHHBIH ypOBEHBb
SHEPIrUu

4) lna vacTuipl HE MOTYT OBITh OJIHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJMHATHI U UMITYJIbC

VYkaxure, B UeM 3aKJIH0YAETCs] CMBICI EPBOTO nocryiara bopa.

1) YTBepxaeHue 0 CynieCTBOBAHNMH CTAIMOHAPHBIX COCTOSIHU, B
KOTOPBIX ATOM He U3JIy4YaeT U He MOrJI0IaeT JHEPrun

76 2) Pa3HoCTb 3HEpruii IByX CTAallMOHAPHBIX COCTOSIHUM paBHA sHepruu | YK-2.3.1
U3ITy4aeMOT0 WJIH MOTJIONIAeMOT0 KBaHTa CBETA
3) B aTome 37eKTpOHBI IBUKYTCS [0 OpOUTaM, OJIM3KUM K KPYTOBBIM
4) ATOM COCTOUT W3 TIOJOXKUTEIBHO 3apsHKEHHOrO siipa U
OTPUIATENIEHO 3aPSKEHHBIX AJIEKTPOHOB
Bribepute, kakoe W3 MPUBEICHHBIX HUKE BBICKA3bIBAHUI MPABUILHO
ONMCHIBAET CIOCOOHOCTh AaTOMOB K M3JIYYCHHIO U TOIJIOMICHUIO
DHEPrUM: «ATOMBI MOTYT ...»
1) Hormomare U U3Jy4aTh JHIIb HEKOTOPBIH AUCKPETHBIH HA0Op
77 3HAYEHHMH IHEPTrUu VK-2.3.1
2) U3zny4ath ¥ moraouiars Jro0yio MOPIUI0 SHEPTUU
3) U3nyyats MO0 IHUCKPETHBIH HAO0Op 3HAYCHHWH OJHEPruu, JUOO
T00YI0 TOPIIUIO SHEPTUU
4) Uznyyatp mo0yi0 TOPLHMIO DJHEPTUH, a MOMJIOIATh JIHMIIb
HEKOTOPBIA TUCKPETHBIN HAOOP 3HAUYCHUN YHEPTUU
YkaxuTe, K KaKOMy AHAMa30Hy H3IYYeHHs] OTHOCATCS MEPEXOJIbl U3
cepuu bansMepa B aTomMe BOIOpOA.
78 1) TemnoBoe uzmydeHue VK-2.3.1
2) PeHTreHoBCKOE M3IIyYCHHE
3) TI'amma uznyueHue
4) Buaumpblii cBeT
[Ipoananu3upyiiTe, Kak W3MEHHIACh DHEPIHsS aToMa BOJOpOJa MPH
M3TydeHIH UM QOTOHA ¢ JUIMHON BOMIHEL A = 4.86-107 M.
79 1) VYBenuuwmiach Ha 4.86 5B VK-2.V.1
2) Ymenbmuiaach Ha 2.55 3B
3) VYwmenbmunace Ha 4.86 3B
4) VYBenuuunach Ha 9.72 5B
Onenure pa3HOCTh PHEPTUH OCHOBHOTO U BO30Y)KJICHHOTO COCTOSHHS
(8 »B). [laHO: »7eKTpoH B aroMe mepemena U3 BO30YKIESHHOTO
COCTOSIHMSI B OCHOBHO€, W IIPM JaHHOM MEpPEXOJe IPOU3O0ILIO
u3nydeHre GoToHa ¢ JIMHOK BOTHBI 650 HM.
80 YK-1.B.2
1) 0,45B
2) 1,95B
3) 1,25B
4) 2,25B
31 VYkaxure, B UéM 3aKitouaercs runoresa ne bpouns: VK231




1) JIioOble MHKPOYACTHLBLI HapsAy ¢ KOPNYCKYJSIPHBIMH
00/121210T BOJIHOBBIMH CBOMCTBAMH

2) AToM HEe MOXKET coJiep:KaTh 0oJiee ABYX ANEKTPOHOB, HAXOAAIIUXCS
B OJMHAKOBBIX CTAllMOHApHBIX COCTOSHUSIX, OIPEAEIAEMBIX
HAaOOPOM YEThIPEeX KBAHTOBBIX YHUCET

3) OIHOBpEMEHHO HEBO3MOXHO C BBICOKOW TOYHOCTBIO 3aJ]1aTh
KOOPJMHATHI M UMITYJIbC MUKPOYACTHUIIBI

4) OHeprusi uUCHyCKaeTcs M IOIJIOIIAETCS HE HENpPEpbIBHO, a
OTJICNbHBIMU KBAHTAMU

82

Bribepure yTBepxkaeHue, Haubojiee NPABMIBHO COOTBETCTBYIOIIEE
rurnorese ae bpois:

1) MukpouyacTuubl MOTyT NPOSIBJASTH BOJTHOBBIE CBOIiCTBA
2) DneKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHIL

3) V kaxxnoi 4acTULIBI CYIIECTBYET aHTUUYACTHIIA

4) Snapo aToMa COCTOMT U3 KBapKOB

YK-2.3.1

83

Paccunraiite nqiuHy BosHBI 1€ bpoilsist a1 35eKTpoHa, L[B31/11>Kymeroc3
co ckopocThio 3.6 kM/c. Macca snektpona m, = 9,1*10™" kr, 3apsan
anexTpoHa qe = —1,6%107"° K.

1) 1.6 Mkm
2) 2.6 ™M

3) 201 um
4) 3.6 MKM

VK-2.V.3

84

VYKaXuTe KOJIMYECTBO 3HAYEHUM, KOTOPBIE MOXET IPUHUMATH
MarHUTHOE KBAHTOBOE YMCJIO M IIPH JaHHOM 3HA4Y€HUU OpOUTAIBHOTO
KBaHTOBOT'O Uucna /[?

1) 20+1
2) 31+ 1
3)I-1;
4) 1

VK-2.3.1

85

YKa)KI/ITe, 4qTO OIpCACIACT INTaBHOC KBAHTOBOC YUCJIO N.

1) DHepreTrnyeckne ypoBHH JIEKTPOHA B aTOMe

2) BennunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME

3) Ilpoeknuio OpOUTATBHOTO MOMEHTAa MMITyJbCa JJIEKTPOHA Ha
3aJJaHHOE HaIIPaBJICHUE

4) BennunHy  MOMEHTa  HMIyJbCa  JJIEKTPOHA B 33JaHHOM
HanpaBJIeHUU

VK-2.3.1

86

YKa)KI/ITe, 4qTO OonpCACIsA€T MAarHuTHOC KBAHTOBOC YMUCIIO M.

1) OpOuTanbHBIil MEXaHUYECKHI MOMEHT 3JICKTPOHA B aTOME

2) DHEpTHIo CTAIMOHAPHOTO COCTOSIHUS DJICKTPOHA B aTOME

3) BeinuMHy MOMEHTa HMMIYJbCa JJIEeKTPOHA B 3aJaHHOM
HaNpaBJICHUH

4) DHepreTUuecKUe ypOBHH 3JIEKTPOHA B aTOME

YK-2.3.1

87

B dectp xoro Ha3BaH 3((eKT pacuieryieHusl ypoBHEH SHEPIHUH aToMa
BO BHEIIHEM DJIEKTPUIECKOM I10JIe?

1) Ditnmreitna u ne Xaaca

VK-2.3.1




2) llTrapka
3) OrTuHrcraysesa
4) AaponoBa-boma

Kak Ha3wpBaloT JMHUHM B CIICKTPC KOM6HH3.I.[HOHHOFO paccedaHusda C
qaCcToTaMH, MCHBIIIMMH 4aCTOTHI ITaJar0Iero ceera?

88 1) OpaHxeBBIMU CITYTHUKAMHU YK-2.3.1
2) AHTHUCTOKCOBBIMHU CITyTHUKaMHU
3) CTOKCOBBIMHU CIIyTHUKAMU
4) AHTaroHMCTUYECKUMU CIIYTHUKAaMU
[TosicauTe (hU3NIECKUN CMBICIT BOJTHOBOU (DYHKITHH.
1) BonHoBast pyHKIIUS MPOMOPIIMOHATBHA SHEPTUU YACTHULIBI
2) IlpousBeneHue BOJIHOBOW (QYHKIHM Ha  KOMILIEKCHO-
CONPSI’KEHHOE BBIPA’KEHHE PABHO IUIOTHOCTH BEPOSAATHOCTH
89 YK-2.3.1
00HapY:KeHUS YACTHIbI.
3) BosnoBast GpyHKIMS 00paTHO MPOMOPIMOHAIBHA JIMHE BOJIHBI 1€
bpoiins
4) BonnHoBas ¢GyHKIMS MPeICTaBIsSeT cO00H KHHEMATUYECKUN 3aKOH
JBIDKEHUSI MUKPOYACTHUIIBI X=X(t) B HESIBHOU (popMme.
Bri6epure BEPHYIO (hopMyITHUpPOBKY COOTHONIEHUS
HeonpeneneHHocTel [ eizendepra:
90 | AE*Atzh VK-23.1
2) Az*At>h
3) Ap*Am>h
4) Ay*At>h
VYkaxure, Kakue YacCTUIIBI ABISAIOTCS (pepMHOHAMHU.
1) Dnexkrpuyecku 3apsHKCHHBIC YACTHITBI.
ol 2) DneKTpUYeCcKH HEeUTpabHbIC YaCTHUIIBI. Yie2.3.1
3) Bce yacTuupbl ¢ MOyl EJIbIM CIMHOM.
4) DneKTpUUYecKU 3apsKEHHbIE YACTHUIIBI C IEJIBIM CTIUHOM.
Kak Ha3pBaeTcst TBEpao€ TE€IO, y KOTOPOIO BaJieHTHas 30HA
MOJIHOCTBIO 3aII0JTHEHA, 30Ha MPOBOJAUMOCTH — MOJHOCTHIO CBOOO/IHA,
a IIMpHMHA 3alpEIICHHOW 30HBI BEJIMKA 110 CPABHEHUIO C JHEPrUeu
TEIJIOBOTO IBWKECHUA?
92 YK-2.3.1
1) IIpoBoaHuk
2) Jlu3JIeKTpUK
3) IlonmynpoBoaHMK
4) IIpuMecHBI TTOIYTIPOBOTHUK
Kakyro pazmepHocTh umeet nocrosHHas [1nanka B cucreme CHU?
93 | 1) Auce VK-23.1
2) Hx/c
3) Jbx/m
4) Jx/>B
94 Kaxkast BHecucTeMHasi €IMHUIIA UCTIONIb3YeTCs sl u3MepeHus sueprum | YK-2.3.1




MUKPOYACTHIL?

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

Onenute, Kakoll CMBICI HMEET COOTHOLIEHHE HEONPEIEICHHOCTEN
IeiizenOepra s SHEpruM YacTUIl U BPEMEHH INpeObIBaHUSA €€ B
COCTOSIHMM C JaHHOW SHEprueu?

1) DHeprus mpsMo MPONOPIMOHATIFHA BPEMEHU

95 YK-1.B.2
2) Dueprust 00paTHO NPONOPLUOHATIBHA BPEMEHU
3) OHeprus u BpeMs MOTYT ObITh U3MEPEHBI OJTHOBPEMEHHO CO CKOJIb
YTOJTHO BBICOKOW TOYHOCTBIO
4) Yem Ooablle HeONMpedeJeHHOCTb JHEPrud, TeM MeHbIle
HeoIpeaeJIeHHOCTh BpeMeHH!
B xome w3MepeHHs ¢ JOCTaTOYHO BBICOKOW TOYHOCTHIO ObLIa
orpesieNieHa X-COCTABJISIONIAs UMITYJbca 3MeKTpoHa. OOBSICHUTE, UTO
u3 3TOrO CIENyeT, PYKOBOJCTBYSICh COOTHOUIECHUSIMU
HeonpeneneHHocTei ['elizendepra.
1) BpeMs >XW3HM W DSHEpPrus SJIEKTPOHA HMEIOT CYIICCTBEHHYIO
96 YK-2.V.1
HEONPEIEIEHHOCTh
2) KoopamHara X 3JIeKTPOHA He MOKeT ObITH OINpeaeeHa C
BBICOKO TOYHOCTBIO
3) Bce kKoopaMHATHI AIEKTPOHA MOTHOCTHIO HEOTIPEICTICHHBIC
4) y- W Z-COCTaBISIOIIME HMIIyJIbca OJJIEKTPOHA HMMEIOT CTpPOro
ONpEJIETICHHOE 3HAYCHUE
Kak Ha3bpiBaeTcsd COCTOSIHHME 3JIEKTPOHA B aTOME, COOTBETCTBYIOLIEE
MUHHUMaJIbBHOMY BO3MOXXHOMY 3HAYEHHIO €r0 SHEPTUu?
97 1) Bo30yxneHHOe cCOCTOSIHUE VK-2.3.1
2) MeracTabMIbHOE COCTOSTHUE
3) OcHOBHOE COCTOSIHHE
4) BasieHTHOE COCTOSIHHE
B uewm 3akmiouaercst TyHHeNbHBIH ) exT?
1) B BomHOBOM  XapakTepe  JBIKEHUS  MHUKpPOUACTHIIBI B
NEPUOIUYECKOM MTOTEHIMANIE
2) B KOpPIyCKYJISIpHOM TOBEIEHUU AJIEKTPOMArHUTHOTO H3ITY4YECHHUS
98 IIPU MIPOXO0KACHUH €r0 Yepe3 Y3KO€ OTBEPCTHUE VK-2.3.1
3) B HaxoxkaeHHMHM YacTHLBI Cpa3y B HECKOJbKMX TOYKax
IIPOCTPAHCTBA OAHOBPEMEHHO
4) B npoxoxkIaeHHM MHUKPOYACTHLBI Yepe3 MNOTEHUHAJIbHBII
0apbep, KOrja 3JHEPrusi 4YacTUIbl MeHbIEe BBICOTHI 3TOr0
O0apbepa
Kakpne moaBMXKHBIE YacTHIBl WM  KBa3WYacCTHLbl  SIBISIOTCA
99 HOCHUTEJISIMU 3apsiia B IOJYIIPOBOJHUKAX ? YK-2.3.1




1) OnexTpoHsl

2) IlpoTtoHnbl

3) DJIeKTPOHBI H ABIPKH
4) Honbl

B pesynbprare paguMoakTUBHOIO pacrnaja 3apsAn Aapa yBEIMYWIICS Ha
+2e. IlpoaHanmu3upyiTe CHUTyallMl0O W OMNpPENETUTEe, KaKOro THIIA
IIpEBpAICHHE MPOU30LUIO B YKA3aHHOM ClIydae.

100 1) lisa p-pacnana VK-2.V.3
2) a-pacnafg
3) y-pacnan
4) K-3axBar

Bonpocs! 115 IpOBEpKH OCTaTOYHBIX 3HAHUN
IIpoyumatime mexkcm, @vibepume NpasUIbHbIL OMEem U 3anuuiume
apaymeHnmol, 060CHO8bIBAIOUUE 8bIO0OP OMBEMA.:
TaHreHuunanbHOE yCKOpeHHUe Tena a, = (0, HopMaJIbHOE YCKOPEHHUE Tella
a, = const. IIpoananusupyire Xxapakrep IBUKECHHUs TeEla.
1) [IpssmonuHENTHOE PaBHOMEPHOE
101 2) IIpsimonuHEeHOE PaBHOYCKOPEHHOE

3) PaBHOMEpHOE BpalaTeIbHOE
4) ITpssMoIMHEHOE HEPAaBHOYCKOPEHHOE
OtBer: 3) PaBHOMepHOe BpamartejbHOe, MOCKOJbKY NpH a, = 0
MOAYJIb CKOPOCTH He M3MEHSIeTCsl, a @, = const U3MeHseT TOJbKO
HaNpaBJICHUE IBUKCHHUSI.
Ilpouumaiime mekcm, 6vibepume NpaguibHbie 8apUAHMbl OMmeema u
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8b100D OMEema.
[Ipoananu3upyiite, kakue GU3HMUECKUE BETHYUHBI U3 MEPEUUCICHHBIX
HIDKE COXPAHSAIOTCA MPU abCONIOTHO YINPYTrOM CTOJKHOBEHHH JIBYX
TeN.
1) Ummynbe VK-

102 | 2) CkopocTb
3) Cuna
4) DHeprus
5) MomeHT nnepuuu
Oteet: 1 1 4, TAaK KaK 32aKOH COXPAaHEHHMS MMIIYJIbCA BBIIOJIHSCTCS
npu JwdoM yaape, a npu YNpyrom, kKoraa Her aedopmaumu,
CIpaBe/UINB elle U 3aKOH COXPAHEHHUs] MeXaHHYeCKOI JHepruM.
Ilpouumarime mexcm u ycmaunosume coomeemcmeue. K kaswcoot
no3uyuu, OAHHOU 8 1e6oM CMoNOYe, nodbepume NOUYUIO U3 NPABO2O
cmonbya:
ConocraBbTe (hu3rUecKue SBICHUS U BUJIBI MOJICH, 00yCIaBIUBAIONINX

103 | YKA3aHHBIE SBIICHHS.

SBnenue [lone
1) IocTostHHBIN TOK A) TlepeMeHHOE MarHUTHOE TIOJIE
2) CBeroBas BOJHA b) [locTostHHOE NIeKTpHUYECKOE MoJIe
3) CamOuHIYKIIHSI B) IlepeMeHHOE DSJIEKTPOMAarHUTHOE




| [Tone

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

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

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

104 A) OpaHXeBBblii CBET
b) ®uoneroserii ceT
B) Undpakpacnoe nzinydenue
I') YasTpaduoneroBbie Tydu
Otser: I'BAB
Ilpouumaiime mexcm u 3anuwume pazeepHymvlil 0OO0CHOBAHHYIU
omeem:
Hcnonb3yst 3aK0HBI TETUIOBOTO U3TyUYSHHS, IPOAHATU3UPYIUTE, TTIOUEMY
IpU YBEIMYECHUU TEMIIEpPATypbl OKpacka HarpeThiX Tesl U3MEHSIETCS C
KpPaCHOH Ha KeJITYIO.

105
OtBer: CornacHo 3akoHy BuHa, NJMHAa BOJIHBI, HAa KOTOPYIO
NPUXOAUTCH MAKCMMYM TeIUIOBOr0 U3J1y4YeHHUsI, 00PAaTHO 3aBHCHUT
oT Temnepatypbl. [lo3TOMy ¢ pocToM TemMmepaTypbl MaKCHMYM
HHTEHCHBHOCTH M3JIyYeHHs] CMelIaeTcsi B KOPOTKOBOJIHOBYHO
YacTh CHNEKTPAa, a JJUHA BOJHBI KEJITOr0 CBeTA MeHbINE, YeM Yy
KPacHOro.
Ilpouumaiime mekcm, 6vibepume NPABUNLHBIL OMEem U 3anuuiume
apeymenmsl, 000CHOBbIBAIOWUE 8bIOOP OMEEMA.:
Onpenenure, y KAKOTO U3 MEPEUUCICHHBIX HIKE TSI MOMEHT WHEPIIHH
OTHOCHUTEJIBHO OCH BpallEHHUs, MPOXOISIICH 4Yepe3 reoMEeTpUUECKUi
IEHTP TeJa, UMEeeT HAauOOJBIIYI0 BEIMYUHY. Macchl M pa3Mepsl Tel
OJIMHAKOBBI.

106 | 1) duck
2) O0pyu
3) llap
4) Coepa
Otger: 2) O0py4, MOCKOJIbKY BCSl €r0 Macca COCpe0TOYeHAa Ha YK-2
MAaKCHMAJIbHOM PAacCTOSIHMH OT OCH BpallleHHsl, pABHOM pajaunycy
o0pyua.
IIpoyumatime mexcm, evibepume NpPaAGUIbHLIE BAPUAHMbBL OMEEMA U
3anuwiume apaymenmol, 060CHO8bIBAIOWUE 8bIOOP OMEema.
VYkaxxuTe, Kakue U3 MEePeUrCICHHBIX (PU3NYECKUX BEJIMYHUH SIBISIFOTCS
napaMeTpaMu COCTOSIHUS TEPMOAMHAMHYECKON CHCTEMBI.

107

1) Temneparypa

2) Mexannueckas pabora
3) O6bem

4) JlaBnenue

5) 3meHeHue sHTpONH




OtBer: 1,3,4, Tak Kak MexaHuW4Yeckass padora U H3MEHEHHUe
IHTPONUHM ABJSIIOTCA QYHKIUSIMHU MPoLecca, HO He COCTOSIHMSI.

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

ConocTaBbTe TUIIBI BEIIECTB M OCOOCHHOCTH UX 30HHOM CTPYKTYPHI.

BeniectBo 30HHas CTPYKTYypa
1) Metann A) 3anpemeHHass 30Ha y3Kas, NPU HHU3KOM
TEMIIEpaType BaJEHTHAasl 30HA IOJIHOCTBIO
108 3aHiTa, 30HAa IPOBOAMMOCTH IOJHOCTBHIO
c¢B0OOOIHA.
2) llonynpoBoanuk | b)  3ampemenHas  30Ha  OTCYTCTBYET,
BAJICHTHAs 30HA M 30Ha MPOBOJAUMOCTHU
NEPEKPHIBAIOTCSI.
3) AudnexTpux B) 3ampemniennas 30Ha MUApOKas, BAJICHTHAS
30HAa ITOJIHOCTBIO 3aHATA, 30HA IPOBOAUMOCTH
[IOJIHOCTBIO CBOOOIHA.
OTtser: 1-b, 2-A, 3-B
Ilpoyumatime  mexkcm u  ycmanogume  NOCIEO008AMENbHOCb.
3anuwume coomeemcmeyOWYIO NOCIe008aMeNbHOCMb OVKE Clea
Hanpaso.
Pacnonoxute OCHOBHBIE TUITBI (YHIAMEHTAIBHBIX B3aMMOJICHCTBHIA B
nopsiike YyOBIBaHUS WX OTHOCHUTEIBHONM MHTEHCUBHOCTH (CHJIBI
B3aUMOJICUCTBUS):
109

A) DnexkTpoMarHuTHOE
b) I'paBuTanmonHoe
B) Cnaboe

I') CunibHOC

OtBer: 'ABB

Ilpouumaiime mexcm u 3anuwume pazeepHymvlil 0OO0CHOBAHHbIU
omeem:

OOwscauTe, Kakue  (aKTOpsl  OrPAaHMYUBAIOT  BO3MOXKHOCTh
HaOmoeHus1 BHemHero Gororddexra.

110
OtBer: BoHemHuii ¢oroddpdexr Halda0OIaeTCH A0 KpPacHOH
rpaHuIlbl — MUHUMAJILHONH YacTOTHI MAJAI0IIEro U3J1y4YeHus, Mpu
KOTOPOH OHO CHOCOOHO BBIPBATh JJEKTPOH € IOBEPXHOCTH
00.1y4aeMOro BeuiecTna.

Ilpumeuanue. CucreMa OllecHUBaHMsI TECTOBBIX 33JaHUN Pa3IMUHOrO THIIA:

1) 3agaHue KOMOMHMPOBAHHOI'O THNA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBEeTa W3
YyeThIpex NpeAJI0KeHHBbIX M 000CHOBAHHMEM BBIOOpa CUMTAETCS BEPHBIM, €CIM INPABUIBHO
yKazaHa nu@pa U IpHUBEIEHbl KOHKPETHBIE apTyMEHTHI, MCIOJb3yeMble IpPU BHIOOpE OTBETA.
ITonmmaoe COBIMMAACHHUEC C BCPHBIM OTBCTOM OLICHUBACTCA 1 6aHHOM, HCBGpHBIfI OTBCT HJIM €TO
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BHLIOOPOM HECKOJbKHMX BADHAHTOB OTBeTa
U3 TpPeVIOKeHHbIX W Pa3BepHYTHIM 000CHOBaHMEM BbIOOpPAa CUMTAETCS BEpPHBIM, €CIIU




MPAaBUIILHO yKa3aHbl U(PBI U TPUBEACHBI KOHKPETHBIE apTyMEHTBI, UCIIOJIb3yEeMbIE MPU BHIOOpE
orBeToB. [loTHOE COBNAZICHWE C BEPHBIM OTBETOM OICHHMBAaeTCsA 1 Oayiom, €ciid JTOMYyIICHBI
OIIMOKY WJIA OTBET OTCYTCTBYET — () 6asuios.

3) 3agaHue 3aKpPBHITOro THNA HA YCTAHOBJIEHHE COOTBETCTBHS CUHTACTCS BEPHBIM,
€CJIM YCTAaHOBJIEHBI BCE COOTBETCTBHUS (TIO3MIIMHM M3 OJHOTO CTOJIOIA BEPHO COMOCTABICHBI C
MO3UIUSAMH APYroro ctojomna). [TomHoe coBmaeHne ¢ BEPHBIM OTBETOM OIICHHBAETCs 1 Oaiom,
HEBEPHBIN OTBET WK ero OTcyTcTBHE — () OaIIoB

4) 3agaHde 3aKpPbITOr0 THNA HA YCTAHOBJIEHHE TOCJIEI0BATEIHLHOCTH CUHUTACTCS
BEpHBIM, €CIIM TMPABWIBHO YKa3aHa BCsl mocienoBaTenbHOCTh Iudp. [lomHoe coBmageHue c
BEPHBIM OTBETOM OIICHHUBaeTCs 1 OayioM, eclii TOMYIICHBI OIIMOKKM WJIH OTBET OTCYTCTBYET — 0
0asuIoB.

5) 3agaHue OTKPBHITOTO THIIA C Pa3BePHYTHIM OTBETOM CUYHTACTCS BEPHBIM, €CJTH OTBET
COBMAJIa€T C JTAJOHHBIM TIO COACPNKAHWIO M TonHOTe. [IpaBUIBHBIM OTBET 3a 3a/JaHue
orleHUBaeTcs B 3 Oasuia, e JAOIyIeHa 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 PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepederb KOHTPOJIBHBIX PaObOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYPbl  OLIEHWBAHUSA
MH/IMKATOPOB, XapaKTepU3YIOIIUX JTambl (OpPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIBbHBIX HOpMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSJOK U IHPOLERYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus sl OOyJarOIIMXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalONIUXCS TI0 OCBOCHHIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JICKIMOHHOIO MaTrepuaja — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
riyOOKOe W SCHOE H3NIOKeHHe ydeOHOro Mmartepuasa. HasHaueHHe COBpPEMEHHOW JEKIMH B
paMKax AUCUUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(GOpPMALHIO IO TEME, a B OCBOCHUU
¢yHaaMeHTaNbHBIX Tpo0JeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTH)KEHUHM Hay4dHOH MbIcau. B ydueOHOM mponecce JIeKIus BBIIOIHAET METOJ0JOIHUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMU. JIEKIus pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKPETHOW o0siacTh 3HaHus, €€ MpoOJeMbl, AAeT LEeIbHOE NPEACTaBICHUE O AUCLUILIUHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InanupyemMble pe3yabTaThl IPU OCBOEHUH 00y4YarOUMUCS JIEKIIMOHHOTO MaTepraa:

— IIOJIy4YCHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHWM, YPOBEHb
KOTOPBIX OINPEEIISECTCS LEJIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPYECKOH pabOThl COBMECTHO C IIPEIOJIaBaTEIIEM;

— pa3BUTHE NPOPECCHOHAIBHO-JIENOBBIX  KAauecTB, JIIOOBM K IMpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIILIJICHHUS.

— TOsBIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— IIOJIy4YCHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUA HAYKM U TEXHUKU U O
IPOTHO3€ UX Pa3BUTHs Ha OJDKaMIINE TO/bI;




— HAYYHUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOXKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
dopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TTOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAMEl CIIaloB U
UCIIOJIb30BAaHWEM pa3laTOYHOTO MaTepualia IPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
OCOOCHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLIINHE.

CTpyKTypa MpeoCTaBIeHUs JISKIIMOHHOIr0 MaTepyaa:

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

11.2. Meronnveckue yka3zaHus Ui OOYYaIOUIMXCS MO TNPOXOXKACHUIO IMPAKTUYECKHX
3aHATHUH.

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aIii y4eOHOTO
mpoiiecca, 3aKJIF0YarOIIascs B BEITOJHEHUH O0YJarOIIMMHUCS T10]] PYKOBOJICTBOM TPETIOIaBaTEeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUi C IETbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIIMHBI, MPUOOPETEHNUS] YMEHUN U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

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

[Tnarupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAOIUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJeHue, paclHIMpeHHe W JeTalu3alus 3HAHUA TPU PEIICHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTHBHOCTH;

— OBJAJCHHE HOBHIMH METOJAAMH W METOAUKAMH HW3YYCHHS KOHKPETHOW Yy4eOHOM
JTMCITUTIIVHEL,

— BBIPA0OTKA CMOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TIONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJ]aHMU;

— obecrniedeHne parMOHAIBHOTO COYETaHUsI KOJUICKTUBHOW W WHAMBHUIAyaTbHOU (HOopMm
o0OyueHusl.

TpebGoBanust K MPOBEJACHUIO MPAKTUYCCKUX 3aHIATUN

3ajaHue K BBIIOJHEHHUIO NMPAKTHUECKOW paOOThl BBIJAETCS MPENOJaBaTelIeM B Hauaie
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATHI. TeMbl mpakTHUecKuX padoT MpuBEACHHI B Tald. 5
JTAaHHOW MPOrpaMMBl.

[IpakTuyeckue 3aHATHS TPOBOIATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETHUUYECKHMMHM BONPOCAMH, PACCMATPUBAEMbIMU B JIEKIIHOHHOM Kypce U B BUJIE
pa3bopa BOMPOCOB, KOTOPBIE MOT'YT BO3HUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Mertoanuyeckue yKa3aHHMs IO IPOBEIEHHIO MPAKTHMUYECKUX 3aHATUH TNPUBEAEHBI B
CIEAYIOMMX NocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIE:

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

2. DOnexktpuvectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Aunapees, .M.
KoBanenko, E.H. Kormukos, WU.I1. Kpexrynosa, H.II. JlaBpoBckasi, H.H. JIutBunoBa, FO.A.
HoBukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, O.H.
[Hapes, b.®. Hudpun. CII6I'YAIIL, 2019. 78 c.

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

Crpykrypa ¥ dopMa 0TUETA O IIPAKTUYECKOU padboTe




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

Ha mumynonom nucme INOIKHBI OBITH yKa3aHBI: HAa3BAaHUE NUCLUIUIMHBI, HAa3BAaHUE
NpakTHYeCKOH palboThl, (GamMHiINs W HHUIUAIBI TpEnojaBareis, (amMuiInsgd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IrpyMIibl U AaTa 3aIIUThl Pa0OTHI.

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

Buvi6oowvl 1o mpoenanHoi padboTe JOIKHBI 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 OT4YeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHus TpUBEIEHHI B CEKTOpPE HOpMAaTWBHOM mokyMeHTanuu [YAII
https://guap.ru/regdocs/docs/uch

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

11.3. MeTtonuueckne ykazaHusi UIsi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPATOPHBIX
pabor.

B xoxe BeImonmHeHUs 1abOpaTOpHBIX pabOT OO0yYaIOMUNCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOIUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUOHHOW XapaKTePUCTUKOW OO0Yy4aromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIBbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIUTHYECKON YacTe U KOHTPOJIbHBIX MEPONPUSITHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aromMMCs SIBISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpENeNIseMOd y4eOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00eCTeynBaroOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMsS IPOLECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCLMILINHBL,

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

— TOJIyueHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

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

3ajianue ¥ TpeOoBaHU K IPOBEICHUIO Ta00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablidi CTYACHT B COOTBETCTBHU C pabodeid mporpaMMoi o
mucrurinie Dusuka JOMKEH BBITIOTHUTH OMpeelieHHOe 4YHciio jabopaTopHbiXx pabor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO HA BBINOJIHEHHE
U3MEpPEHU, M OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HEe BO BpeMs 3aHSATHH, a JOMa WU B
Ooubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0OopaTOpHBIX pador mo Qusuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLUATHHOM KypHAJIe; TaM HY)KHO 00s3aTeNTbHO PaCIIHCAThCS.

B naGopaTtopuio CTyIeHTHl [OJDKEH MNPUXOIUTH MOATOTOBJICHHBIMHU K Ha3HauE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYUTaTh OMHCAHHWE PAOOTHI M TEOPETHYECKHE CBEIACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAHHOW JHTEpaType |
00s13aTeNBLHO MOYYHTe B OMOIHMOTEKE BCe TOCOOMS, BRIITyCKaeMbIe Kadeapoid.

BoimonusaTe paboTy CTYIEHTY pa3pelaeTcsl, JUllb MMOCie JOMYyCKa, MOMy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSAUTHCS, YTO CTYACHT TOHIUMACT:




- Kakue SIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;
- Kakas [eJb TIepe]] HUM MTOCTaBIICHA;

— KakuMH MpruOopamMu U Kak BEAYTCSI U3MEPEHHUS;

— Kak CJIeayeT MPOBOIUTH IKCIICPUMEHT.

[TonydeHHbIH 1omyck K paboTe oTMeYaeTcs MpernojaBaTesieM B xKypHae.

B mpomecce BbimonHeHUs J1abOpaTopHOW pabOThI HYKHO 00s3aTeIbHO 3allOJHUTH
MPOTOKOJ U3MEPEHHM. Y KaKIOTO CTYACHTA IPOTOKOJ U3MEPEHHUM JOJKEH OBITh CBOM; BEJICHUE
OJIHOTO INPOTOKOJIa HECKOJIBKUMHU CTYJEHTaMU BMeCTe He aomyckaercs. IIporokon Benercs Ha
mucte ¢popmara A4. B mpoToKoJe MOKHO OBITh OTPa)KEHO: TOUYHOE TMOJHOE Ha3BaHWE U HOMEP
nabopatopHoil pabOTBI B COOTBETCTBUM C METOAMYECKUM MOcoOueM; (GaMIivs, WHHIIHAIBI
CTyJIEHTa M HOMEp TpYIIbl; pamMWing U WHUIMUAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpPOB (Ha3BaHWe NpubOOpa, paboumii auMamasoH, IeHa
JIEJIeHUs, KJIAaCC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YyKa3aHHbIE; Pe3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmucu 10KHBI BECTHCH ABTOPYYKOM, MIAPUKOBOM, KaNWJUIIPHOM WJIA TEJIEBOM
pyukoi. 3amuch HAOMIOJEHUN M NAaHHBIX KapaHIAlloM He JOIMYCKAaeTCs, KapaHJalloM MOXKHO
JUILIb YEePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIAy U MEPENHUChIBaHUE UX B
KOHII€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY)KHas TpaTra BPEMEHU U BO3MOXKHOCTb
JOMYCTUTh OMIMOKY NpHu nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSIBUTH
npu opopMIIeHUHU OTYETA.

[To oxoHUYaHUU MU3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENOoJaBaTelNIo.
be3 3Toil moanucu MpOTOKOJ CYMUTAETCS HEACUCTBUTENBbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
0o003HayaeT, 4To OH OTBEYAEeT 3a BCE IPOBEJICHHBIE HW3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YyTO paboTa JEWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBIC 3HAYCHUS JCHCTBUTEIHHO
MOJIy4€Hbl IMEHHO TE€M CTYAEHTOM, KOTOPBIN COCTABUI MPOTOKOJI.

[lo pesynbratam, 3adMKCUPOBAaHHBIM B MPOTOKOJE HU3MEPEHHM, CTYACHT J0Ma IUIIET
OTUET W 3alIMIIAeT ero Ha CieayromeM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
Ja00ble BOMPOCHI MO TEOPHUH M3Yy4aeMoro SBJIEHUS M IO IOJIYYEHHBIM pe3ylnbTaraM. 3a
MPHUHSTHIN OTYET TPEIoaBaTelb BBICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE Clenyromei 1abopaTopHOil paboTHI.

CrpykTypa u dhopma oTueTa 0 1a60paTOpHON paboTe

OT4er KOKEH COJIEPKaTh CIEAYIOIINE Pa3Aeibl:

1. Ilens paGoTHI.

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

2. Ornucanue 1a00paTOPHOM YCTaHOBKH.

Onucanue yCTaHOBKHU JOJKHO ObITh KpaTkUM. CretyeT orpaHu4uThCsl QyHKIMOHAIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKU. He HYXHO NpPUBOAWUTH BHELIHETO BHIA MPHUOOPOB.
Jlanee HEOOXOIUMO ONMUCATh KCIEPHUMEHT U NEPEUUCIIUTh U3MEPUTENbHBIE TPUOOPHI B Ta0INIE
TEXHUUYECKUX XapaKTEPUCTUK, IEPEHECEHHOM 13 MMPOTOKOJIA U3MEPEHUI.

3. PaGouwne popmyibl.

PabGounMu Ha3BIBAIOTCS TOJNBKO T€ (OPMYNBI, MO KOTOPHIM HEMOCPEACTBEHHO
IPOM3BOJATCS BBIYMCIIEHUS HccelyeMbIX BeqnduH. CieBa B GopMyse JODKHO CTOATh TO, YTO
CJIeZlyeT ONpeAenTh, CIIpaBa - TO, YTO U3MEPSIOCh B paboTe WK u3BecTHO. Bece mpuBeneHHbIe
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BbiBog popMysT M IPOMEKYTOUHBIE BBIPAXKEHUSI B 3TOM pasjielie IPUBOANUTH HE HYXKHO.
@dopMysibl A7 BBIYMCICHHMS IOIPEIIHOCTE M IPOBENEHHMs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUH B TOM pa3zeiie TOKE HE MPUBOAATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUMN.




B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIC M BBIYMCIICHHBIC
pe3ynbrathl. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUIE HArMAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIATH JIMIITHHUE ACCATUYIHBIC paszpsabl (moapodHee 06 3ToM
noiaeT peusr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWi, BCE OHM JOJIKHBI OBITh
MPUBEJICHBI B 3TOM pa3JieJe.

5. Ilpumepsl BBIUUCICHUH.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUN TT0
KaKI0M paboueit popmyne. He HyXHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JIOCTAaTOYHO
OJIHOTO TIpUMepa MO KaXIoi dopMyinie. DTOT paszen HYXKeH IS TOTO, YTOObI MPernoaaBaTelio
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pa3mene ordyera AOMKHBI OBITH MNPEICTaBICHBI (QOPMYJbl, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4ailHble MOTPEIIHOCTH U
MPEICTABJICHBI TPUMEPHI BHIYUCICHUM MO KaXK10M U3 HUX.

DTOT pa3zien OTYeTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJibIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTe 0ObIYHO OBIBaE€T HAmucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosmeM mnocoOuu
aBTOPBI MOCTAPATUCH OCTABUTH JIUIIL CAMOE BAXKHOE MO ATOM T€M€ M W3JIOKUTh MaTepHuall Mo
BO3MOXXHOCTH TPOCTO.

7. TI'paduku u pUCYHKH.

HeGonpmue rpadukyn u pUCyHKH pa3MeNiaroTcs B TEKCTe, a Oomibiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mOOOM cCily4ae OHU JOJDKHBI OBITh TOAMHMCAHBI U
POHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TeKCTe oTueTa. I'paduku o0s3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAUYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsX JOIKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPJAUHATHOUN ceTKu. MI3MepeHHbIe Ha ONbITE€ 3HAUYEHHUS MOMUCHIBAThH
Ha ocax He cieayer. Ha rpaguk o0s3aTelbHO HAHOCATCS BCE AKCIEPUMEHTAIbHbIE TOUKU, U
MPOBOJIUTCS COEAMHSIOMAs UX JUHUA. OKOJO OAHOM MM HECKOJBKUX TOYEK OTKJIAAbIBAIOTCS
CHUCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHU (ToIpoOHEee 00 ATOM MOMaeT
peub HUXKeE).

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

B sToMm pa3gene oryeTa HY)XKHO TOJBECTH HTOT MpPOJENaHHON paboTel. Cremyer
HaNyucaTh, KaKUe MOTY4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu m3MepeHust mpoOBOAUIUCH Pa3HBIMH METOJAaMH, TO 00s3aTeNbHO HYXXHO CPaBHHUTH
9TH pe3yJbTaThl M HX MOTPEIIHOCTH, CAENaTh 3aKIIOUYEeHHEe, KaKol MeToJ] Jydlle, TOYHee,
ynooHee.

Ecnu n3BecTHO TabmuyHOE 3HAYEHHE W3MEPEHHOM BEIWYUHBI, TO HY)XKHO 00s3aTEIbHO
CPaBHHUTH €T0 C MOJIYYCHHBIM Ha OTBITE 3HAYCHHEM M JaTh apryMEHTHPOBAHHOE 3aKI0YeHUE 00
UX COBIAJCHUU WM HECOBMAICHUU.

Ecnu B paboTe 3HaueHHUs] OJHOW M TOH K€ BEJTMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TH PE3yJbTaThl HY>)KHO 00s3aTENIbHO CPaBHUTh M JAaTh apryMEHTHPOBAaHHOE
3aKTI0YeHre 00 UX COBMAJACHUN WIIH HECOBIAICHUU.

B cnywae, xorma MexIy CpaBHMBaeMbIMU BEJIWYMHAMH HMEIOTCA HEIOMYCTUMBIE
pPacXoXKJIEHHUsI, TO HYKHO 00s3aT€ThbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHUE O
BO3MO>XKHBIX MPUYMHAX 3TOTO HECOBIACHHUS.

Ecnu B paboTe cTaBUIOCH LIEIbIO IPOBEPUTH KAKOW-TO (PU3NUECKUI 3aKOH HIIM U3YYUTh
SBJICHUE, TO B JAaHHOM pa3jieie HeoOXOIWMO OaThb OOOCHOBAHHBIM OTBET HAa MOCTABICHHBIN
BOIIPOC.

BrIBoA 0MKEH COOTBETCTBOBATH 11€JIM PAOOTHI.

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIA00OpATOPHON padoTe




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

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

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

MeToauveckie yKazaHWs 1O BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcs B Oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1. Mexanuka. KomebGanuss u BoaHbl. Monekymsipaas ¢usnka. JlabopaTopHbrit
npaktukym // N.W. Kosanenko, H.I1. JlaBpoBckas, H.H. JlutBunosa, I'.JI. Ilnexorkuna, /.E.
[Torapes, B.K. ITpununxo, }O.H. lapes, b.®. llludpun. CITOI'YAIL 2014. 132 c.

2. OnexTpudecTBo U MarHeTu3M. Jlabopatopuslii mpaktukym // A.B. KonbuibLos,
E.H. Kornukos, H.II. JlaBposckas, FO.A. HosukoBa, B.K. Ilpununxo, I'.B. TepemeHnko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBass ontuka. JlaGopatopubeiii mpaktukym //E.H. Kotmukos, W.II.
Kpexrynosa, H.I1.JIaBpoBckast, FO.A. HoBukosa, A.H. Tporun. CIIOI'YAII, 2013. 68 c.
4. BonnoBas ontuka. YuebHo-meromunueckoe mnocodue // E.H. Kormmkos, H0.A.

Hogsuxkoga, I'.B. Tepemenko. CIIOI'YAIIL 2019. 118 c.

KsanToBas ¢usuka. JlabopaTopusrii npaktukym // B.M. Annpees, M.IO. Eropos, N.1.
KoBanenko, A.B. Kombuisnio, E.H. Kornukos, WU.I1. Kpekrynosa, H.II. JlaBpoBckas, FHO.A.
Hosukosa, JI.A. Ilomos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. udpus.
CIIoI'YAIL 2021. 90 c.

11.4. Meronnueckue yka3aHus IJIsi 00yJaromuUXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTEHL.

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIHIICS BBIOIHACT paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelis, HO 0e3 ero HemocpeACTBEHHOTO
YYaCTHS.

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

B mporecce BBITTOJIHEHUS CaMOCTOSTEIBLHOM PpaboOTHI, y 00ydaromerocss GopMHUpPYeTCs
nesniecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU M CHCTEMAaTH3allMU NMpPUOOpEeTaeMbIX 3HaHUIl, 00ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NEpUOJ OOyuYeHHs, TOMOTraeT IOJyYUTh HABBIKM IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNUX CSASBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

— METOJUYECKUE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00yyaromuxcs
0 3204HOM (hopMe 0OydeHus).

11.5. Meronuueckue yka3aHus I OOYYAIOUIMXCSA 10 TPOXOXKACHUIO TEKYILEro
KOHTPOJIL YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCyIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHHS XO/a OCBOSHUS
JUCLUIIAHBL.

Texymuii KOHTPOJIb OCYIIECTBIBIETCS 10 KaJIeHAapHOMY ydeOHOMY rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)xkaroTcs B paboumx yueOHbIX
mwiaHax Ha cemectp. OOyyarolmuiics TOJDKEH BBIMOJHUTH BCE KOHTPOJbHBIE MEpPONPUATHUSA,



IPEIyCMOTPEHHBIE Ha JAHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBISAET OaJUIbHbIC
OLICHKH, HAOpaHHbIE CTYACHTAMH I10 PE3yJIbTaTaM TEKYIIEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HaHUH, 00yJaromuxcs SBISIOTCS: YCTHBIN
ONPOC Ha JIGKIMOHHBIX WM MPAKTUUECKUX 3aHATHAX; 3aliura Ja0opaTOpHBIX padoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUH, 00y4JalomMXCcsi MOTYT OBITh: Oecelbl MpernoaaBaTens
1 00ydJaromerocsi; KOHTPOJIbHBIE BONPOCH! M 3agaHus. KOHTpOIbHOE MEpONpHsTHE CUHUTAETCS
BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MOJYYHMJI OLEHKY B Oajulax He HIKE MUHUMAJIbHOM
OLICHKH, YCTAHOBJICHHOW MPEMNOAaBaTesIeM 110 JaHHOMY MEPOTIPHATHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaromuMcs
3aHATHH 0e3 yBaOXKWUTENBPHOW NPHUYMHBI, OTKa3a, OOYYalOMIErocss OT OTBETOB Ha 3aHATHIX,
HEYJOBJIETBOPUTEIBHOTO OTBETa, OOYYaloIIEerocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIBHOTO
BBITIOJTHEHUSI KOHTPOJIBHBIX, JJAOOPATOPHBIX M MPAKTHYECKUX PabOT MOXKET OCYIIECTBIATHCS Ha
UH/IUBUYQJIbHBIX KOHCYJIBTAIUAX.

Pe3ynpTaThl TEKymero KOHTPOJS yCHEBAEMOCTH OOYYAIOMIMXCS CIY)KaT OCHOBOHM ISt
NPOMEXYTOYHOW aTTECTAIlMM: MOJYYeHUs 3a4yeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTIHE.

B Teuenme cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy WM DK3aMEHY
CTYAEHTY HEOOXOIMMO c/laTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PAOOT, BBIIIOJHHUTH
TECTUPOBAaHUE B cHUCTeMe aucTaHimoHHoro oOyueHust ['YAII https:/Ims.guap.ru He Huxe
OLICHKH «Y/IOBJICTBOPUTEIHHO». B cilydae HEBBHINOTHEHUS BBIICH3IOKECHHOTO CTYAEHT, HPH
YCIICIIHOM TPOXOXKJACHUH MPOMEKYTOYHON aTTECTallMU, HE MOXKET MOJIyYUTh aTTECTAIMOHHYIO
OLICHKY BBIIIIE «yJOBJIETBOPUTEIHHO.

11.6. MeTonuueckne ykazaHUs UIsI 00YYaIOIIUXCS MO MPOXOXKIACHUIO MTPOMEKYTOUHOMN
aTTeCTallHH.

IIpomexxyrounass  arrectaust  OOydyaroIIMXCsl — HpPEJyCMaTpUBaeT  OLEHUBAaHHE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOYydYalolMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CAaMOCTOATENIBHOIN paboThl, CIIOCOOHOCTH
IOPUMEHATh MX A PELIeHUs MPAaKTUYeCKUX 3a7ad. ODK3aMeH, Kak IpPaBUJIO, MPOBOJUTCS B
NepuoJl SK3aMECHAIMOHHOW CECCMM W 3aBepIlaeTcs] aTTECTAIlMOHHOW OIICHKOW «OTIMYHOY,
«XOPOLIO», «yIOBIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIBHOY.

B teuenue cemectpa CTyAeHTY HEOOXOJUMO cIaTh He MeHee 75% nabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJIHUTH TECTUPOBAaHUA B cpeae LMS He HuKke oneHKH
"y10BIETBOPUTENBHO". B cilyuyae HEBBIIOJIHEHUHN BBILIEU3I0KEHHOTO, CTYACHT, IPU YCIIELTHOM
IPOXOXKJCHUM TPOMEXYTOYHOH arrectaud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAlMOHHYIO OLIEHKY BhIIIE "XOpoio".

OK3aMeH MOXET MPOXOAUTh B BUJAE YCTHOI'O OIpoca WM TecTupoBaHus. OCHOBaHUEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTAalUU SIBJISCTCS YCIIEIIHOE MPOX0KICHUE 00YJarOIMCs
TEKYILEro KOHTPOJI yCIIEBAEMOCTH.

Kpurepun oniennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJIMYHO»: YPOBEHb OCBOEHHS KOMIIETEHIIMH «BBICOKMIT». KommereHuuun
chopmMHpoBaHbl. 3HAHHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO PUMEHSIOTCS
K PELICHUIO KaK THUIOBBIX, TaK M HECTAHAAPTHBIX TBOPYECKHUX 3adaHuil. JlemMoHcTpupyercs
BBICOKHH YPOBEHb CAMOCTOSITEIBbHOCTH, BBICOKAS aJalITUBHOCTh MPAKTUYECKOTO HABBIKA.

OneHka «xX0pouo»: ypoBeHb OCBOCHUSI KOMIETEHIMH «IPOJBUHYTHIN». KoMneTeHunn
chopmMHpoBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHBIE. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrep,
INPUMEHSIOTCS. K PEIICHUI0 THUIOBBIX 3ajaHuil. JleMOHCTpHpyeTcss AOCTaTOYHBIA YpPOBEHb
CaMOCTOSITEIbHOCTH YCTOWYMBOTO MPAKTUUECKOTO HABBIKA.

OneHka «yI0BJICTBOPUTEIBHO». YPOBEHb OCBOCHMS KOMIICTEHLIUH <IIOPOTOBBII.
Komnerenmmu  copmupoBansl. CdopmupoBanbl 0a30Bble CTPYKTYpBl 3HAHHH. YMeHHA



(dparMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH ITPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEIBHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». Komnerenuun He cpopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMSI M HABBIKU
He c(hOpMUPOBAHBEI.

OCHOBHBIMM OpPHEHTHpPaMHM IIpH MOATOTOBKE K IPOMEXKYTOYHOM aTTECTALlMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIHMHA M IIEpEeYeHb PEKOMEHIAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO paboTy,
YTOOBI IMEpe] MEpBBIM THEM Hadalda CecCHd OBbUIM CIOaHbl M 3allMIIEHBl Bce JaOOpaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, Io
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThl pacnpeessaTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJrOTOBKH, KOHTPOJIUPOBAThH
KaX/IbIii JICHb BBIMOJHEHHS pabOoTBhI.

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 YCHEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYYAIOIIMXCS IO O0pa3oBaTeIbHBIM NPOTPaMMaM BBICIIETO
obpazoBanus B ['Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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