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AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mporpamMmy OakalaBpuara IO HampaBlIeHHIO NOAroToBku / crnenuansHoctd 20.03.01
«TexHocdepHast 0€30MACHOCTb» HAINPABICHHOCTH «HXUHUPUHT U LUPPOBHU3ALMS CUCTEM
oOecrieueHust 6e30MacHOCTH TexHOcPeps». JuciumimHa peanusyercs kapeapoi «Ne3y.

JlucuuiuinHa HareseHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIEIYIOIUX KOMIIETEHIIUH:

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 JCHCTBYIOIIMX IPABOBBIX HOPM, UMEIOILUXCS
PECYPCOB U OTPAHUYEHU I

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

[IpenonaBanve OUCHMIUIMHBI TNPEAYCMAaTpUBAET CleAyrouMe (GopMbl 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 TpyJOEMKOCTh OCBOCHHS JHUCLHUILIMHBI cocTaBisieT 13 3adeTHwhIX eaunUI], 468
4acoB.

SI3bIK 00yUeHUS IO JUCIMILTAHE «PYCCKHID.



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 pa3BUTb U MPOAEMOHCTPUPOBATHL HABBIKU B
U3MEPEHUSX, BEIYUCICHUAX  00paboTKe pe3yIbTaTOB U3MEPEHU;

- CO3JaHWE TOMJECPKHBAIONIEH O00pa30BaTEIHPHOM CPEIbI

TEXHUYCCKUX NUCLHUIIIINH.
1.2. JlucuumninHa BXOAWT B COCTAaB 0053aTeIbHON 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. KOMIETEHIIMM U UHIMKATOPHI UX JTOCTH)KEHUS IPUBEICHBI B

Tabymue 1.
Tabmuua 1 — [lepeyeHb KOMIETEHIIMN U MHANKATOPOB MX JOCTHXCHHS
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. Teopus BEpOsITHOCTEN U MAaTEMAaTHYECKasi CTATUCTUKA.

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 AUCLUILINHE (M paclpeAeeHne 3TOH TPYJOEMKOCTH IO ceMecTpaM) IPeACTaBICHbI 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
(gac)
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
OoOy4JaloIUMHUCS  OMNpEAENeHHBIX  TPYAOBBIX  (DyHKUMHA,  CBSI3aHHBIX C  Oynyiei
npo¢eCCHOHATBLHOMN 1eATeNTbHOCTBIO.

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

Tabnuna 4 — ConeprkaHue paseNioB 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 BpalaTeIbHOE
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 Havasla TepMoauHamuku. Teopembl Kapno. 3akon
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSISI SHEPIUs,
TEIIOEMKOCTH, ypaBHEHHE anuabatel, paboTa MpH pa3IndHbIX
nporeccax, SHTponus). CKOpOCTH TEMJIOBOTO  JBMXKEHUS
MoJiekysl. CpenHsasd 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 U OTPaXEHUsS CBETA.
AOCONIOTHBIN MOKa3aTesb MPEeTOMIICHHUS.

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

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 3aHATHN TIPAKTHHUCCKAX (gac) MOJATOTOBKH, | AUCIIMII
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 CneunanbHas TeOpuUs Pemrenue 3agau 3 1
OTHOCHUTEIBHOCTHU
4 Kunematuka u Pemrenue 3agau 3 2
NUHAMHUKA KOJIeOaHU
5 XapakTepUCTUKH 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 CooTHolieHue 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. JlabopaTopHbIC 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEICHBI B TAOIUIIE 6.
Ta6mmia 6 — JlabopaTtopHbIe 3aHIATHS U MX TPYJ0EMKOCTh
N3 Hux Ne
Ne HaumenoBanne mabopaTopHbIX padoT TpynOEMKOCTS, | MPaKTHUCCKOH | pasiena
/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 pabOThI 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
gac gac gac qac

1 2 3 4 5
N3yueHune TeopeTnyecKkoro Mareprania 43 20 11 12
nuctuiuiuHbl (TO)
[ToaroToBKa K TEKYIIEMY KOHTPOJIIO
ycneBaemoctu (TKY) 43 19 10 14
[ToaroToBKa K MPOMEKYTOUHOMN 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/1093071

Hponos, U. E. BoiHOBBIE TIPOLIECCHI.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. UponoB. — 8-e u3zn. — Mockaa :
JlabopaTtopus 3Hanui, 2020. — 266 c.

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

Nponos, 1. E. ®duzuka makpocucTem.
OcHOBHBIE 3aKOHBI : yaeOHOe ocodue / U.
E. UponoB. — 8-e u3zn. — Mockaa :




JlaGopatopus 3nanmii, 2020. — 210 c.

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

Wponos, U. E. DnekrpoMarseTusm.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. Uponos. - 12-e u3a. - Mocksa :
JlaGopatopus 3Hanmii, 2021. - 322 c.

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

Hponos, U. E. KBanToBas dusuka.
OcHOBHBIE 3aKOHBI : yaeOHOe ocodue / U.
E. Uponos. - 8-e uzn. - Mocksa :
Jlabopatopus 3nanui, 2021. - 261 c.

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

Uponos, U. E. 3agaun mo obmeit pusuke :
yaeOHoe nmocodue jyist By30B / U. E. Uponos.
- 14-e m31. - Mocksa : JlaGopaTopus 3HaHHI,
2021.-434c.

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

42380

Cagenbes, 1. B. Kypc o6meit ¢pusuku:
yueOHoe rmocobue: B 3 Tomax / U. B.
Cagenbes. - 16-e u3z., crep. - CaHKT-
[etepOypr: Jlanb, 2020 - Tom 1: Mexanuka.
MonexynsipHas ¢pusuka - 2020.

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

23463

Cagenbes, U. B. Kypc o61meit ¢pusuku:
yueOHoe mocobue: B 3 Tomax / U. B.
Cagenbes. - 13-e u3z., crep. - CaHkT-
[etepOypr: Jlaus, [6. 1.]. - Tom 3:
KBanToBas ontuka. ATomHas pu3uka.
®usuka TBepAOro Tena. Pu3uka aTOMHOTO
sapa U dIeMeHTapHbIX yactull - 2019. - 320
c

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

15197

Crpenkos, C. I1. Mexanuka: yueonuk / C. II.
Ctpenkos. - 6-¢ u3., crep. - CaHKT-
[TerepOypr: Jlans, 2019. - 560 c.

https://urait.ru/bcode/425487

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

https://urait.ru/bcode/425490

Kypc o6meit ¢pusuku B 3 kH. Knura 2:
AJIIEKTPOMArHeTU3M, ONTUKA, KBAHTOBAs
¢u3uka: yaeOHUK a5 OakanaBpos / b. B.
bonnmapes, H. I1. Kanamnaukos, I'. T'.
CnupuH. - 2-e u3a. -Mocksa: M3aaTenbcTBoO
FOpaiit, 2019. - 441 c.

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

Kann, K. b. Kypc o6mieit ¢puzuku : yuebHOE
nocobue / K. b. Kann. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214

CazonoB, A. b. fnepnas ¢usuka : yue6HOE
nocobue jyist By30B / A. b. Ca30HOB. - 2-¢
U3J., ucup. U pom. - Mocksa : M3gatenscTBo
FOpaiit, 2020. - 320 c.

https://urait.ru/bcode/454215

CazonoB, A. b. fnepnas ¢puzuka u




no3umetpust. COOpHUK 3a7ad : yueOHOe
nocob6wue st By30B / A. b. Cazonos, M. A.
Boroponackas. - 2-e u3a., ucnp. 1 101. -
Mocksa : U3narensctBo HOpaiit, 2020. - 98
c.

7. IlepeueHb 3NMEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
nH(OPMaLIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu « IHTepHeT»

Ilepeuens AEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEeKOMMYHUKaIMOHHOW ceTn «MHTepHeT», HEOOXOOUMBIX [Jii OCBOCHHS JUCIUILIAHBI
npuBesieH B Tabnuue 9.

Tabmuma 9 — IlepedeHp OJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HMH(OPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»

URL anpec HaumenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BepCHUs KypHaa «Y CieXH
dbu3udecKkux HaykK», OU3MYECKUN HHCTUTYT UM.
I1.H. JIeGeneBa Poccuiickoit akageMuu HayK

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

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

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

8. IlepeueHb MH(OPMAITOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpoOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOTPaMMHOT0 OOeCTIeYeH S TIpeacTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00€CTIEYeHHUS

Ne i/t HaumenoBanue

1 MS Windows

2 MS Office

8.2. Ilepeuenp MH(OPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu
OCYIIECTBJICHNH 00pa30BaTENIFHOTO MpOIiecca Mo AUCIUIIIHHE

[lepeyeHbp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKast 0a3a




CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOM

JUISL  OCYILIECTBIICHUS

00pa3oBaTeNbHOTO MpoIiecca Mo JUCIUTIINHE, IPEICTaBlIeH B Tabnwuiel 2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

Ne
n/n

HaumenosaHue cocTaBHOI 4acTH
MaTepHaIbHO-TEXHUUECKOW Oa3bl

Howmep ayguropuu
(TIpu HEOOXOMMOCTH )

VYuebHas ayIuTopus 1)1 3aHATUH JIEKIIMOHHOTO TUIIA,
71a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOT0 THIIA,
IPYNIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL U TPOMEXKYTOYHOM aTTeCTalUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIy’Kalye ISl MPeICTaBIeHUs YIeOHOH
uHpopMaIuy O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MIPUOOPOB sl (PU3HUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBOa DIbBpO Bpoiyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

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

VYyeOHas ayuTOpHs I IPAKTUUECKUX 3aHATUH, 3aHATHIA
CEMHHAPCKOTO THIIA, Ta00PaTOPHBIX 3aHATUMN, TPYMIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIIET0 KOHTPOJIS U
MPOMEKYTOUHOM aTTECTALUH.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
VYcranoBku FRM — 06; FRM — 08; FRM — 09;

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

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne31-04B

VYuebHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUI
CEMMHAPCKOI'0 TUIIA, FPYNIIOBBIX U NHAUBUAYAIbHBIX
KOHCYJIbTAL[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTECTaLlUN.

OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KalllKe s IPEICTaBICHUs y4eOHON
nHpopMaIUy O0NBIION ayAUTOPUH; HAOOP
JI€MOHCTPALIMOHHOTO 000PYI0BaHMS.

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

VYuebHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THIIA,
IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL M TPOMEKYTOUHOM aTTeCTaIUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kallye s IPEICTaBICHUs y4eOHOU
uHpopMauy 60JBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH IO
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI;, TAOOpaTOPHBIE PAOOTHI 1O

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




BOJIHOBOI ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius muockux BoiH, 4. JludpakiponHas pemerka,
5.Hongpuzanus ceera, 6.0npenenenne AJIMH BOJIH
CIEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(OO0 «IIpodobpazoBanue» r. Kazans)).

5 | Yuebnas ayauTopus 1Jis JaOOPaTOPHBIX 3aHATHH.
Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH IO
anektpoMmaruetTusmy: IO — 03, OIID — 07, IID — 05, DIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a00OpaTopHble pPadOTHI MO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konbua HeroToHa,
3. Audpaxius muockux BoiH, 4. JludpakionHas pemerka,
S.IMonstpuzanus ceera, 6.0npenesieHue JJIMH BOJTH
CHeKTpaabHbIX TUHUH; 1abopatopusblii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

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

6 VYuebHas ayIuToOpus Ui IPAKTUYECKUX 3aHATHH,
1a00paTOPHBIX 3aHATHM, 3aHATHH CEMUHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOYHOHN aTTeCTaIUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
obopynoBaHue

(maboparopubiit komruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bnagucy, . Mockga); nabopatopusie crensl M-AUT-110,
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-
[etepOypr, ymu.
I'actenmo, a. 15,
ayautopust Ne32-05.

7 | YuebHas ayauTopus 1is JaOOPaTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
o0opynoBaHue.

(maboparopubiit kKomruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bnagucy, . Mockga); nabopatopusie crensl M-AUT-110,
YUC-AB-/IP, YUC-AB-YCII-ITO (OOO IIpodobpaszoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

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

10. OueHouHble cpeAcTBa 15l IPOBEICHUS TPOMEKYTOUHOU aTTECTAIUN

10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOM aTTECTALUU

00ydJaronuxcs mo IMCIUILIMHE TTpUBeeH B Tabnuie 13.

Tabmuua 13 — CocTaB OIEHOYHBIX CPECTB Il IPOBEICHHSI IPOMEKYTOYHOH aTTeCTalluU

Bua npomexyTouHOM aTtTecTraiuu [lepeueHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BOMpoCoB K 3K3aMEHY;

3amaum;

DK3aMeHAaIMOHHbIE OUJIETHI;




\ TecTsl.

10.2. B kadecTBe KpHUTEpPHUEB OLEHKH YypOBHA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMI OO0Yy4YaIONUMUCS TPUMEHsIeTCs S-0ayuibHas IIKana ONEHKA CPOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpas NnpuBeneHa B Tadymie 14. B Tedenne ceMecTpa MOXKET UCIOJIb30BATHCS
100-6annpHas  mKana — MOAYJIbHO-PEMTHHTOBOM  CHCTEMBl  YHHBEpPCUTETa,  MpaBUia
HCIIOJIb30BAaHUSI KOTOPOMW, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI ChOPMUPOBAHHOCTH KOMITCTCHITUIA

Or1eHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
S-0aibHas IIKajIa PAKTCP (bopvmp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHal;

— YBCPCHHO, JIOTUYHO, TOCJICAOBATCIBHO U I'PAMOTHO €0 U3J1aract,

— OIIrpasACh Ha 3HAHUA OCHOBHOH U HOHOHHHTCHBHOﬁ JIATCPATYPBhI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYECKON
NeSITeTTbHOCTHIO HAITPABIICHHS,

— yMeli0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— CcBOOOIHO BJIAJICET CHCTEMOH CTICIUATM3HUPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4uTCHO»

— 00yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO 1
110 CyIJ_IeCTBy uisjgaracr €ro, OHI/IpaﬂCB Ha 3HaHUs OCHOBHOﬁ
JIIATEPATYPEL,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JCSITEIBHOCTHIO
HaHpaBHeHI/IH ;

— apryMEHTHPYET Hay4YHBIE IT0JIOKECHUS,

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX OHSITUH.

<«XOPOLLIO
«GAuTEHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTPaMMHBIN MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIOMYCKAeT HECYLIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— UCHBITHIBAET 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHHUU 3HAHUUI
HaIpaBJICHUS;

— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,

— 3aTpynHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUH;

— YaCTUYHO BJAJIeET CUCTEMOH CIeNMaIN3UPOBAHHBIX OHITHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»

— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
Marepua’a,;

— JIOTYCKaeT  CYIIECTBCHHbIE  OMMOKH W  HETOYHOCTH  TIpH
paccMoTpeHuH Mpo0IeM B KOHKPETHOM HaIIPaBJICHUN;

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,

— He (OPMYIUPYET BHIBOJOB M 000OIIECHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

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

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

Ne i/t [Tepeuens BonmpocoB (3a1a4) st FIK3aMeHa Kon
WHJUKaTOpa
Cemectp 1
1 HasoBute npenMer n3yyeHuss KHHEMATUKH. YK-2.3.1
Jlaiite onpeneneHue MaTepuagIbHOU TOUKH. YK-2.3.1




Teno ABUIXKETCA U3 COCTOSAHUS IMMOKOS C TAHI'CHUIHAJIbHBIM YCKOPCHHUEM

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

4 HazoBute, B kakux enuHuiax uzmepsercs B cuctemMe CU yrmoas VK-23.1
CKOPOCTbh 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 xapakrtep NPSAMOJIMHEWHOTO IBWKEHUS Teja IO

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

9 Chopmynupyiite nepsblii 3akoH HproToHa. YK-2.3.1

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

1 OOBsicHUTE, KaK, 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 MOrPYKEHHBIN B Boay. Kak

13 W3MEHWTCA CHJIa JABJCHUA KaMHA HA JIHO, €CIM CBEPXY HAUTL | v | oo
KepocuH (KEpOCHH HE cMmemmuBaeTcs ¢ Bozaoi)? OOocHyiTe cBOH
OTBET.

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

OneHute 3aBUCUMOCTH CHJIBI BCEMHUPHOTO TATOTEHHS OT MAaccChl
B3aMMOJICHCTBYIOIUX T W PAcCTOSIHHUS Mexay Humu. OOOcHYiiTe,

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

16 JlaliTe onpeneneHne UMIyJbca Teaa Kak GU3NIeCKO BETMYHUHEI. YK-2.3.1

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

18 HazoBwure, kakas ¢pu3nueckas BEJIMYMHA HA3bIBACTCSI MOMEHTOM CHJIBL. YK-2.3.1
CpaBHUTE 3alIMCU OCHOBHOTO 3aKOHA IWHAMUKH ISl IOCTYMATEIbHOTO

19 U BpamareabHoro 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 TaKOE MOLTHOCTh KaK (pU3MUECKasi BEIMYMHA. YK-2.3.1

73 OObsicHUTE, TIOYEMY IIEHTPOCTPEMHUTEIbHAS CHJIa MPU BPAIICHUU IO VK2V 1
OKPYKHOCTHU HE NMPOU3BOJIUT PaOOTEHI.

Uccnenyiite paboTy CHIIBI, €CITH TEJNO Maccoi m = 1 KT moj aeicTBueM

24 HEKOTOPOW CHJIBI H3MEHHUJIO CBOIO CKOPOCTH C vy = 1 M/c 10 v = 3 m/c. VK-1.V.2
ObocHyiiTe TpUMEHEHHE 3aKOHOB, MCIIONB3YEMbIX JJISi PpEIICHUs o
3aJlauM.

25 OOBscHUTE, B YeM COCTOUT pasziIuyue Mexay KoHcepBaTuBHbIMH M | YK-2.V.3




HCKOHCCPBATUBHBIMU CHJIAMH.

26

Kakoit kopabib JBWXKETCS MENJICHHEE — HarpyXXeHHbIM HIu
HEHArpy>K€HHbId — TpU OAMHAKOBOW MOIIHOCTU JBMraresns?
OO6ocHYyliTE CBOW OTBET.

VYK-1.B.2

27

Jlaiite onpenenenne noTeHManbHOM 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 COXpAaHEHHUS MEXAaHWYECKOW OSHEprum.
[IpuBenuTe NpuMep BBINOJIHEHUS 3aKOHA COXPAHEHUS] YHEPTUH.

YK-2.3.1

30

Jan ToHkuii crepxkeHb Macco m = 120 r u gmuHOM [ = 50 cwMm,
CIIOCOOHBIN BpalaThCsl OTHOCUTEIBHO OCH, MPOXOMAIIEH uepe3 ero
cepenuny. PaccumTaiiTe €ro MOMEHT WHEPUUH OTHOCHUTEIBHO
YKa3aHHOM OCH.

VK-2.V.3

31

[Tokaxxute Ha mpumMepe TOHKOro cTepkHs JuIMHON 20 cm u maccoit 30
r, Kak npuMmenserca Tteopema lllteliHepa nmg pacdera MOMEHTa
MHEPLMU TEJ MPU 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 KuHeTHYecKas OHCPIUA BpallCHUA aGCOHIOTHO
TBepaoro Tema? CpaBHuTe ¢ (GOPMYION NI KMHETHYECKOW SHEPTHH
MOCTYNATCIIbHOI'O IBUKCHUS.

YK-2.V.1

34

ChopmynupyiiTe 1Ba  TOCTyJaTa TEOPUHU  OTHOCUTEIHHOCTH
OWHIITEHHA.

VK-2.3.1

35

CnpaBemnmuBa i B crnenuaibHOW Teopun oTHocutenbHocTH (CTO)
Kaccudeckas (popMyna s KHHETHUecKo# smeprum E = m*1*/2?
Eciu HeT, TO Kak paccuuThIBaeTCs KHUHETHWYECKas DSHEpPrus Teia
coriacHo CTO?

VK-2.V.3

36

Onpenenure, Kak M3MEHUTCS TEpUOA KolIeOaHU MPYKUHHOTO
MassTHUKa IpU YBCIWUYCHHU CTO MACChl B 2 pas3a, a KCECTKOCTHU
MIPY>KMUHBI — B 8 pa3.

VK-2.V.3

37

Kak cBs3aHa sHEprus TapMOHMYECKUX KOJICOAHUN C UX aMIUIUTYI0U?

YK-1.V.2

38

Cnenaiite BBIBOJ 1O BONpPOCY: Kak OylIeT M3MEHATbCA XOJ
MasTHUKOBBIX YacOB IPHM HACTYIUIEHUM JIETHUX >XapKUX JHEH o
CPAaBHEHHIO C XOJIOJHBIMHU 3UMHHMM THSIMH, €CIU Yachl YCTAHOBJIEHBI
B HEYTEIJICHHOM MOMELIEHUHU (CTEpKEHb MasTHUKA METAJUINYECKUM)?
ApPrymMEHTHpPYITE CBON OTBET.

VYK-1.B.2

39

ChopmynupyiiTe onpeeecHue BOJTHBI.

YK-2.3.1

40

OOBsicHUTE pa3nuyue MEXAy NPOJOJBHBIMA U  TONEPEYHBIMU
MEXaHUYECKUMHU BOJHAMU.

YK-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 M MPUEMHHK JABHXKYTCS APYT OTHOCHTEIBHO ApPYyra co
CKOPOCTSMHU Uyem H Unp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpenie
paBHa 340 w/c. Ilpoanamu3upyiTe 3amady U ONpEAEIHTE
OTHOCHTEJIbHOE U3MEHEHHUE YacTOThI 3BYKa 3a cueT apdexra Jlomnepa.
HcTouHNK M MPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
Mm/c, v,y = 60 M/c.

VK-2.V.1

44

Cdhopmynupyiite npunimn [ roiresca.

YK-2.3.1

45

HazoBure onpenenenne nHTepepeHIny BOJIH.

YK-2.3.1

46

ChopmynupyiiTe, 4TO Ha3bIBaeTCs CcTOsUel BomHOW. [IpuBenmre

YK-2.¥V.3




MIPUMEDP CTOSAYEH BOJIHBI.

HazoBute OoCHOBHBIC napamMeTpbl COCTOSIHNA, KOTOPBIMH OIMUCBIBACTCSA

47 YK-2.3.1
TEPMOJMHAMHUYECKAasl CHCTEMA.
Ha omny wamry BecoB mocTaBwiIM ONOAIe C ropsdeil BOJOW, a Ha
48 JIpyryro ypaBHOBemMBaroume €€ rupu. Coxpanurcs Ju ¢ tedeHueM | YK-1.B.2
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.
49 3anuInuTe YpaBHEHUE COCTOSIHUS UICATIbHOTO rasa. VYK-2.3.1
50 YKaKUTE KOTUYECTBO CTEMEHEH CBOOOIBI y YKECTKOW JBYXaTOMHOM VK231
MoOJIeKyJbl. C KaKMMU JBH)KCHUSIMU OHU CBSI3aHbI? o
51 Uemy paBHa paboTa ra3a B 130XOpHOM IpoIiecce YK-2.3.1
57 Onenute, 4yBCTBUTEIBHOCTh KaKOI0 TEPMOMETpA BBIIIE — PTYTHOI'O VK-1.B.2
WJIM CIUPTOBOTO (TTPH MPOYMX PABHBIX YCIOBHSX)?
I'a3, Haxopsmmiics mpu noctosHHoM aasienuu p = 100 klla, uzmenun | YK-1.V.2
53 o0eeMm c V| =4 M no V, = 12 M [TokaxuTe, KaK pacCUUTHIBACTCA
paboTa rasa B TakoM Ipoliecce, U HalIuTe ee BEINYHHY.
54 Crenaiite BBIBOJBI MO XapaKTepy U3MEHEHHsI TEMIepaTyphl Ta3a mpu VK-1B.2
ero OblcTpoM pacmiupeHud. OTBET MOSICHUTE.
55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAs MalllMHA. YK-2.3.1
OueHuTe cUTyalMio: Karuld MacisIHUCTOM JKUIKOCTH IONajaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKkaercs, o00pazys TOHKYIO IUIEHKY. VK-1.B.2
OO6s3aTenbHO M 3Ta IJIEHKA 3aKPOET BCIO IOBEPXHOCTb BOIBI?
OO6ocHYyliTE CBOW OTBET.
Onenure curyanuio. YTo 00XKHUraeT Koxy CHIbHEE: BOAA UIH BOISHON
57 nap OJIWHAKOBOM Macchl MNpuU OJHOM M ToMl ke Temneparype? | YK-1.B.2
O6ochyiite Bamn oTBer.
Cemectp 2
58 UTo0 M3y4aeT IeKTpocTaTuKa’? YK-2.3.1
59 JaiiTe onpeneneHne TOUEYHOTO 3apsija. YK-2.3.1
60 Kak wu3MeHuTcss cuia B3aUMOJEHCTBUS JABYX OJJIEKTPOHOB, €CIH VK2V 3
paccTosiHie MeKAY HUMH YBETHUUTh B 3 pa3za? OO0CHYHTE Balll OTBET.
[Tpoananu3upyiite, Kaky0o paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE
61 1ojie MpOTOHa B aTOME BOJAOPOJA IMpH TOJIHOM oOopore anekrpoHa | YK-2.V.3
BOKPYT HETO.
62 Kaxk B3auMHO OpHEHTHPOBAHBI CUJIOBBIC IMHUU U SKBUIIOTEHIIUATIbHBIE VK231
MTOBEPXHOCTH? o
63 B xakux egununax cuctembl CHU MOXHO U3MEPATh HANPSKEHHOCTb VK231
3JIEKTPUYECKOTO MOJIs? o
64 UTo Ha3bIBaeTCSl AIEKTPUUECKUM AUINIOIEM? YK-2.3.1
65 Kaxue BemiecTsa Ha3bIBaIOT AUAJIEKTPUKAMU? YK-2.3.1
66 OObsicHUTE  pa3nIuyhe MeXAy TMOJSAPHBIMM U HEMOJSIPHBIMU VK2V 1
JIUAJICKTPUKAMH.
[Ipoananu3upyiite, Kakoil BEJIMYMHBI 3apsiji JOJDKEH HAXOOUTHCS Ha
67 00KJIa/IKax KOHAEHCATOPa, YTOOBI MPU Pa3HOCTH MOTEHIMAIOB Mexny | YK-1.Y.2
obkmaakamu B 12 B on o6manan sueprueit B 1 Jx.
Onenure, Kakol €MKOCTbIO OyayT oOmajgaTh MeETaJUTMYECKHUe
68 [UIACTHHBI TLIOMma6i0 0.2 M2, KOTOpBIE pasneineHsl cioeM napaduna (¢ | YK-1.B.2
=2.5) Tommuuou 0.5 cm?
CnenaiiTe BBIBOJ, KaK HW3MEHHUTCS JJIEKTPOEMKOCTb IJIOCKOTO
69 KOHJEHCATOpa ¢ KBaJApaTHBIMU IIJJACTUHAMH, €ClIM M3 3THX miactuH | YK-1.B.2
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
70 Onenute curyanuio: JBa KoHAeHcaropa oauHakoBod emkoctu 200 | YK-1.B.2




MK® coemuHeHbl mapaienbHo. Kak m3mMeHuTcs ux oOmias eMKOCTb,
€CJIU COeQUHEHNE 3aMEHUTh Ha II0C/IeN0BaTEILHOE?

71 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. YK-2.3.1
72 Chopmynupyiite 3akoH OMa /17151 y4acTKa IeTH. YK-2.3.1
73 Kak u3MeHuTCs conpoTuBieHHe MPOBO/Ia, €CIU €0 ATUHA YBETUUUTCA VK2V 3
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
74 PaccunTaiiTe MOIIHOCTBD, BBIACISIEMYIO HA cONMpOTHBIEHUH 3 KOM mipu VK2V 1
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA.
75 Jaiite onpeneneHre MarHMTHOW UHAYKITUH. VYK-2.3.1
76 Kakum 06pa3om omnpezensieTcst HanpapiieHne cuiibl Ammepa? YK-2.3.1
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. YK-2.3.1
73 PaccuuraiiTe, ueMy paBHa BeIMYMHA MarHUTHOTO TOJII B LIEHTpE VK-1.V.2
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
PaccunTaliTe MarHMTHYI0 HMHIYKIMIO Ha OCH JJIMHHOTO coieHoupa, | YK-2.V.3
conepkamiero 10 BUTKOB HAa CaHTUMETP JIMHBI U (heppOMarHUTHBIHA
& CcepAeYHUK ¢ TpoHuLaeMocThio i = 100, ecm mo HeMy MPOXOJIUT TOK
cuoit 2 A.
PaccuuraiiTe MIOTHOCTP HAMOTKM TOpoWJa, HeoOxomumyro, 4yTtoObl | YK-2.V.3
80 IpU CWie TOKa B HeM, paBHOM 10 A, MarHuTHOe IOJIE Ha €r0 OCH
nMeno Benmuuuny 1 mTo.
Onpenenure, KakoM 3aps]i HECET dJEMEHTapHas yacTula, eciu oHa, | YK-2.V.1
81 JBUTASICh CO CKOpPOCThI0 1 MM/C B MarHuTHOM TioJie ¢ uHAYKnueu 0.5
Tn, ucnerTeiBaet aevictue cuiibl Jlopenna Bennunnoi 0.16 mH.
OueHuTe CUTYalUIO: B MAarHUTHOE T0JIE C OJIMHAKOBBIMHU CKOPOCTSIMHU
82 BJIETAIOT MPOTOH M AMEKTPOH. bynyT nu otnuuarsest ux tpaekropuu, i | YK-1.B.2
€CIIU J1a, TO KaKUM 00pa3oM? ApryMEeHTUPYHTE CBOI OTBET.
83 B uem cocTouT sIBIEeHUE 3JEKTPOMAarHUTHON MHAYKINN? YK-2.3.1
[Ipoananusupyiite Benmuunny 3 /]C, BOZBHUKAIOIIYIO B KOJIbIIE, KOTOPOE
’4 BBIHOCAT U3 MOJIS 3a Bpems 25 Mc. MeTalmnueckoe KOJIbLO pagnycoM VK-2.V 3
10 cm HaxomuTcs B MarHUTHOM mosie ¢ uHaykauer 50 mTia. OtBer
3anuiunre B MB.
85 JlaiiTe onpeneneHns AMaMarHeTHKaM M apaMarHeTUKaM. VYK-2.3.1
86 Kaxkue BemecTBa Ha3bIBaloTCs (heppoMarHeTUKaMu? YK-2.3.1
87 UTo Ha3bIBAIOT KOAPLUUTUBHOM CHIION? YK-2.3.1
Onpenenure, KaKas SHEPrus 3aKIOYEHA B KAaTYIIKE UHAYKTUBHOCTBIO
88 . . VK-2.V.3
100 mI'a ¢ TokoMm cuitoit 0.2 A. OTBeT gaiite B MJIXK.
89 Hpezmoxcmev crocod W3MepeHUsT BEIMYMHBI MArHUTHON DJHEPTHUH, VK2V 1
3aKJIFOUEHHOM B KaTYIIKE, C MOMOILIBIO COMPOTHUBIICHUSL.
90 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? YK-2.3.1
Kak B3aMMHO OpHMEHTHPOBAHBI B BJIEKTPOMArHUTHON BOJIHE BEKTOPHI
91 HaNnpsHKEHHOCTU  AJIEKTPUYECKOTO TMMOJsi, MarHUTHOWM wHAyKuuu u | YK-2.3.1
CKOPOCTH BOJIHBI?
92 ChopmynupyiTe 3aKOH OTpaKCHHS CBETA. YK-2.3.1
[Ipoananu3upyiiTe, Te CBET ABMKETCS OBICTpee — B anMase (n = 2.42)
93 win B Boze (n = 1.33). Bo ckonbko pa3 paznuyarorcst ckopoctu cBeta B | YK-1.V.2
JAHHBIX cpefax?
OueHuTe cuUTyalMIO: JIyd CBETa MaJaeT Ha TPaHHUIly pasjena JIBYX
94 Beuiects nox yriom 30°. IlokazaTenb npenoMieHUs NMEPBOU Cpe.bl VK-1B.2

paBeH 2.4. Bo3MOXHO JI1, 4TOOBI OTPa)KEHHBIN U MPEIOMIICHHBIN JTydu
ObuIM TEepHeHIUKYIsIpHBl Apyr apyry? Ecmum na, ompenenure




MOoKa3aTesb MPEJTOMIICHHS BTOPOH Cpebl.

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

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

[Ipennokute TeopeTnueckoe OOOCHOBAHWE HAIMYUS —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
HAOIOACHUS JUCTICPCHH. -
[Ipoananu3upyiite, kakol HaWOONBIIUN TOPSIIOK CIEKTPa MOXKHO

99 HaOmogaTh Ha IU(PaKIMOHHOW pemieTke, ecau oHa umeer 500 VK2V 3
IITPUXOB HA MUJUIUMETP U €€ 00IydaroT CBETOM C JIMHON BOJMHBI 500 o
HM.

100 Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, IMPH KOTOPOM VK231
HAOJI0/IAETCS] MUHUMYM MHTCHCHBHOCTH?

[1mockomoApU30BaHHBIM CBET TMaJla€T Ha AaHaluW3aTop Tak, 4YTO

101 IUIOCKOCTh MOJsIpU3alMu  cocTaBisieT yroa 30° ¢ IJIOCKOCTBIO VK-1.V 2
aHanuzatopa. Bo CkolbKO pa3 yMEHBIIUTCS MHTEHCUBHOCTbh 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, €CclIM YABOUTH ee Temmeparypy? OOocHyiite Bam otBeT, | YK-2.V.3
onupaschk Ha 3akoH Ctedana-bonbiimMana.

Pacnionoxure crnenyromue CHEKTpalbHBIE KJIACChl 3BE3] B IOPSIIKE
BO3pacTaHus a0COJIIOTHON TeMIEPaTyphI:
A — Oeinble 3BE315I,

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

M — kpacHbsle,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4EHHUsS! aOCOIIOTHO YEPHOTO Tela.
OO0BsICHUTE OJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS I[BETA.

105 OOBscHUTE TPUHLIUI H3MEPEHHsS TEMIepaTypbl Tella C IOMOLIbIO VK-1.V.2
ONTUYECKOTO MUPOMETPA.

106 Uro HaspiBaeTcst BHENTHUM (HoTodhdekTom? YK-2.3.1

107 B kakux enununax cuctemsl CU MoxxHO m3mepsTh sHepruto potonoB? | YK-2.3.1
MoskeT 1 BUIUMOE U3JTy4YeHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3

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

OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTECHOBCKOTO

109 YK-2.3.1
U3ITyYEHUS.

110 OO0mbsacHUTE, KaK SHEprus (POTOHA CBSA3aHA C JUIMHOM CBETOBOW BOJIHBHI. VK231
OO06ocHyliTe Balll OTBET.
®oToH ¢ AnuHOM BOMHEI A = 97,04 mM paccesicss Ha HENOIBHKHOM
anekTpoHe moj yriaom 6 = 90°. Ilpemnoxkute cnocod omnpeaeieHus

11 OTHOCUTEIILHOTO  W3MEHEHHWS  JUIMHBI  BOJIHBI  (OTOHA  TIpH VK-1 B2
KOMIITOHOBCKOM paccestHiH. PaccunTaiiTe ero BeMYMHY B YKa3aHHOM
cinyyae. KoMnToHOBCKast InuHa
BOJIHBI paBHa 2,426 M.

112 Onummre, 94TO MpeACTaBIsET OO0 aToM B paMKkax Mozaenu TomcoHa. VK231

Kakne ocHOBHEIE HETOCTATKU JAaHHOU MOACIIN?




113

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

VK-2.V.3

114

B uem cocTout runotesa ae bpoiinsa?

YK-2.3.1

115

OObsicHUTe, TpU KaKUX YCIOBHUSAX MHUKPOUYACTHIBI IPOSIBISIOT
BOJIHOBBIE cBoMcTBa. [lpuBenuTe mnpuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOMCTBA YACTHIL.

VK-2.3.1

116

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

VK-1.V.2

117

KaxoB ¢hu3nvecknii CMbICT BOJTHOBOM QyHKIIUN?

YK-2.3.1

118

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

VK-2.3.1

119

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

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

V.

VK-2.V.3

120

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

YK-2.V.1

121

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

VK-2.V.3

122

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

VK-2.V.1

123

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

VYK-1.B.2

124

MukpodacTuia 3anepra B OJHOMEPHOM MOTEHIMATBHON IME IUPUHOMN
1 C 6CCKOHG‘-IHBIMI/I CTCEHKaMH1 U HaXOAUTCSA B COCTOSAHUU C KBAHTOBBIM
gucioM n = 1. [lokaxkwurte, Kak OmpeneiIuTbh KOOPAUHATHI TOYEK, B
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MMKPOUYACTHIy MaKCHMAaJIbHA.
HaiinuTe ux B yka3aHHOM Clly4ae.

VYK-1.B.2

125

Kakum Moxer GBITB CIIMH qyaCTull, KOTOPBIC  OMNUCBIBAOTCA
craructukor Gepmu-JIupaka? [IpuBenure npuMepsbl TAKUX YaCTHIL.

VK-2.3.1

126

OObsicHUTE, YEeM OTJIMYACTCS XapakTep 3allOJHEHHS COCTOSHUH
KBAaHTOBOW CHCTEMBI (hepMHUOHAMHU U OO30HAMM.

VK-2.3.1

127

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXJCHHOI'O U3JIYYCHU.

YK-2.¥.3

128

[Ipennoxute  TeopeTndeckoe  OOOCHOBaHHWE, KaK  HM3MEHHUTCS
MPOBOJIMMOCTh KPEMHHEBOTO oOpasma, €clidi B HEro BHEAPHUTH
HeOOoJIbIIOe KOJIMYECTBO MHANEBOM mpumecu? BaneHTHOCTH KpeMHUS
paBHa 4, BaJICHTHOCTh UHAUS — 3.

VYK-1.B.2

129

OnumuTe NpUHIUNI paboThI J1a3epa Mo TPEXYPOBHEBOH CXEMe.

YK-2.3.1

130

Jlazep pabotaer mMO TPEXypOBHEBOW CXeMe. DHEpPrusi OCHOBHOTO
cocrosinusi E; = -8 5B, sneprus Bo30yxneHHoro cocrosiaust E; = -5
3B, sHeprus meractabuiabHOTO coctosinus Es;= -5.2 sB. Omnpenenure
JUTMHY BOJHBI, HA KOTOPOW MPOUCXOINUT pabouee n3IIyuyeHue.

VK-2.V.3

131

Yemy paBHa MOJISIpHas TEIUIOEMKOCTh TBEPAOrO Tejla, COTJIACHO
KJIacCUYeCcKor Teopun tertoeMkoctu rononra u [1tu?

YK-2.3.1

132

OObsicHUTE, KaK KBAaHTOBas TEOpHUs TEIUIOEMKOCTH TBEPAOro Teia
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHINTEIHA.

VK-1.V.2

133

Kakass wacrtuna HaseBaercst ¢oHoHOM? KakuM  KBaHTOBBIM

YK-2.3.1




| pacnpeeieHieM ONUChIBalOTCS (YOHOHBI?

Bormpocsr (3amaun) nms 3adera / qud . 3adera npeacTaBieHsl B Tadmuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3ayera

Ne n/mt [Tepeuens BonpocoB (3agay) 1uist 3auera / nud . 3ayera

Kon
WHIUKATOpa

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboOThI
npeCTaBICHBI B Tabmuie 17.
Ta6mmia 17 — [lepedern TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHECHHSI KYPCOBOI PaOOTHI

Ne /i1 [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHNSI/BBITIOTHEHUS
B KYpPCOBOM pabOThI
Y4eOHBIM IITaHOM HE MPEYCMOTPEHO
Bompockl s mpoBeneHUs MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npecTaBICHBI B Tabnuie 18.

Tabmuua 18 — IIpumepHbIii TepedeHb BOIIPOCOB ISl TECTOB

Ne i/t

IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHIUKATOpa

Cemectp 1

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

1) [Ipsimas nuHUA

2) JIunus ¢ meperudbom
3) [Tapaboma

4) OKpYKHOCTH

YK-2.V.3

OHpe,I[eJ'II/ITC, Kakas U3 IMPCACTAaBICHHBIX qJI/IBI/I‘IeCKI/IX BCJIIMYHUH UMCECT
CAUHUIY UBMCPCHUA, COBITAAI0IIYIO C e IMHUIICH HU3MCPCHUS CHIIBI?

1) Wmmynsc

2) YckopeHue

3) Bec

4) VYraosas cKOpoCTb

VK-2.3.1

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

1) V3MeHEeHUIO SHEPTUH CHCTEMBI

2) Hymrwo

3) H3meHeHMIo UMITYJIbCca CUCTEMBI
4) YCKOpEeHHUIO IEHTpa MacC CUCTEMBbI

YK-2.V.1

Uro mnpom3oiaér mocie aOCOMIOTHO HEYNpPYroro yjaapa YacTHIl
Maccamu m; = 4my U ¢ KUHETHYECKUMU >Heprusimu T, = 6T,. Yactuna
C MaccoW m; ABUTAJaCh BIPABO, @ YaCTULA C MACCO 7, HaBCTpeUwy
YacTHIIE C MAacCol m;.

1) YacTuirel OyayT ABUTATHCS BIIPABO
2) Enunas yacTuua 0yaeT ABUTraThCsl BJIEBO

VYK-1.B.2




3) YacTuirsl OyayT HOKOUTCS
4) Yactuipl OyayT IBUTaThCS B IPOTHUBOMOJIOKHBIE CTOPOHBI

Yto mpom30ieT ¢ MOMEHTOM WHEPIIMH CBUHIIOBOTO IHJIWHIpA
OTHOCUTEIIBHO OCH, COBHAJAIOLIEH C €ro TEOMETPUYECKOW OCBHIO
CUMMETPHH, €CIIH IWJIWHIP CIUTIOIIUTD B JTUCK?

1) He uzmenutcs

2) YBeauunTcs

3) CoxpaHutcs

4) CTaHeT paBHBIM HYJIIO

VK-1.B.2

VYKakuTe BEpHYIO 3allCh YpaBHEHHS IUHAMHUKH BpallaTeIbHOTO
JIBIKEHMUS.

1) M=J*o

2) e=M/MJ

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

YK-2.3.1

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

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

VK-2.3.1

Bribepure (¢pasy, COOTBETCTBYIOLIYIO TNEpBOMY 3akoH HproToHa:
«ITepBbiii 3akoH Hpl0oTOHA yTBEPKAACT. ..»

1) ®axrt cymecTBoBaHUS aOCOIIOTHOTO JIBYKCHHS

2) CymecTBOBaHUE MHEPUHMAIbHBIX CHCTEM OTCUYETA

3) ®akrt cymecTBOBaHU HEMHEPIUAIBHBIX CUCTEM OTCUETA

4) @akT CymeCcTBOBAaHHUS MPUHIIUIIA OTHOCUTEIIBHOCTH ["anumes

VK-2.3.1

Vkaxure, B Kakux equHunax B cucreme CH uzmepsiercs cuna:

1) xr*m/c
2) H

3) xr*m
4) m/c?

2

VK-2.3.1

10

Paccunraiite BeIM4MHY MOJYJIsI MAKCUMAJIbHON BEJIMYUHBI YCKOPEHUS
TOYKH, JBHUKEHUE KOTOPOH OMHCHIBACTCS ypaBHEHHEM X = 3cos(2f—
/4) cm

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

VK-1.V.2

11

Bribepure ¢opmyny, onpeneisionylo BeIMYUHY (a3oBOH CKOPOCTH
BOJIHBI.

1) v=o0%k
2) v=k*v

VK-2.3.1




3) v=k*A
4) v=0/k

12

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

1) 3aBucuT OT yOBIIM MOTCHIIMATBHONU SHEPTUH

2) IlponopruoHanbHa NPUPALEHNI0 KUHETUYECKOW SHEPTUU
3) PaBHa Hy;10

4) 3aBHUCHUT OT CKOPOCTHU JBHIKEHUS.

VK-2.3.1

13

Kakas u3 mepedncieHHBIX (U3MUECKUX BEIUYUH UMEET Pa3MEPHOCTh
(kr*m)/c*?

1) MowmeHT cuitbl
2) MowmeHT uHepIu

3) MowmeHT umiynbca
4) Cuaa

VK-2.3.1

14

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

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM MPSAMOJMHENHBIM

3) PaBHOYCKOpPEHHBIM NPSMOJIUHENHBIM
4) PaBHOMepHBIM BpallleHHEM

VK-2.3.1

15

Bribepure mpaBuibHBINH oTBeT. Kak m3MeHsieTcss MOIyidb CKOPOCTH
IOpU NPSMOJIMHEHHOM JIBUXKEHHHU, €CJIM 3aBUCHUMOCTb IPOWIECHHOTO
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 MaTEPUATIbHON TOUKH?

1) J=m*P/3

2) J=m*P/12
3) J=2%m*r/5
4) J=m*»

YK-2.3.1

17

Kak cootHOCATCS MOMEHTBHI WHEpUMU AUCKa J; U uuauHapa Jy,
KOTOpBIE UMEIOT PaBHBIE MACCHI M PAIMYChI?

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

YK-2.V.1

18

Haiigute oTHOIIEHHE poN3BeIeHHBIX padoT (A/A;,), ecnu Ba aucka
¢ paBHBIMH MaccaMu U paguycamu R; u R, (R; = 2R;) packpyunBarot
U3 COCTOSIHUS TIOKOSI 1O OJMHAKOBBIX YTJIOBBIX CKOPOCTEH.

1
2)3

YK-2.V.3




3)4
45

19

Kakoii y4€HbI co3mall CHEeNUaJbHYI0 TEOPUID OTHOCHUTEIbHOCTH
(CTO)?

1) Tamuneit
2) DiiHIITelH
3) Jlopenig

4) bop

YK-2.3.1

20

Bribepute ypaBHeHHE, OMICHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHUSI.

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

YK-2.3.1

21

[Ipoananu3upyiite, Npy KaKOM YCIOBHUM B CHUCTEME, COBEpPIIAIOIICH
BBIHY)KJICHHbIE KojeOaHus, OyaeT HaOmogaTbcs pe3oHaHC (my —
cOoOCTBEHHAs YacTOTa, ® — YaCTOTA BBIHYK/IAOIICH CHJITBI)?

1) o> w0
2) >0
3) o=l
4) o <<nl

YK-2.3.1

22

Bribepure, Kkakas ¢u3nyeckas BEIMYMHA  H3MEHSETCS  TOJ
BO3JICHCTBUEM CHJIBI HA TEJIO COrJIaCHO BTOpOMY 3akoHy HbrroToHa?

1) MonspHas macca
2) CkopocTtb

3) Macca

4) MoMeHT uHepIuu

VK-2.3.1

23

Bribepure, B Kakoil cucTeMe Tell MOJIHBIH MOMEHT UMITYJIbCa OCTAETCs
IIOCTOSTHHBIM.

1) 3amkHyTOM

2) HesamkHyTOM, Il CcyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYITIO
3) HesamxHyTOM, rie cymMMa MOMEHTOB BHEILIHUX CHJI IIOCTOSIHHA

4) HesamknyToit

VK-2.3.1

24

VYkaxure, paboTa Kakoil W3 NMEpPEUMCIICHHBIX CHJI paBHA HYIIO TIpU
3aMKHYTOH TPaeKTOPUU JIBUKEHHUS Tela.

1) Bsizkoro TpeHus

2) Cwuibl TpeHUS KaYCHUS

3) Tarorenus

4) Cwibl TpEHHS CKOJIBKCHHSI

VK-2.3.1

25

YeMy paBHa BEIMUMHA YCKOPEHHs CBOOOJHOrO MAaJECHUS g HAa BBICOTE
HaJ TOBEPXHOCTBIO 3eMJIM, paBHON paaumycy 3emnn? Benuuuny g
BOJIM3U TOBEPXHOCTH 3eMIIH IPUHATH PAaBHOH 9.8 M/c’.

1) 3.94 m/c?
2) 9.88 m/c?

VK-1.V.2




3) 2.45 m/c*
4) 19.62 m/c?

[Ipoananusupyiite, KakK U3MEHUTCS epuon Koyie0aHuit
MaTEMaTUYeCKOro MasATHHUKA, €CIIU JUIMHY €ro MoJBeca YBEJINYUTh B 9
pas, a Maccy rpysa — yBeJIu4MTh B 4 paza?

26 1) YBeanunrcs B 3 pa3za YK-2.Y.3
2) VYBenuuutcd B 4 paza
3) VYwmenbmurcs B 2 pasza
4) VYwmenblintcs B 4 paza
Uto mpou3oiAET co CpemaHeil PHEpPruel MOCTYyNaTeIbHOrO JIBUKEHUS
OJTHOW MOJIEKYJIBI Ta3a, eclid 00beM HEKOTOPOH MacChl HIEalbHOTO
rasza n300apu4ecKd yMEHbIIUJICS B 2 paza?
27 YK-1.B.2
1) YBenmuuures B 5 paza
2) YMmensmuTcs B 5 pasza
3) YBenmuuutcs B 3 paza
4) YMenbmnTcs B 2 pasa
Onenure, Kakoi ra3 Harpeercs: OObIIe B CISAYIONICH CUTYalluu: J1Ba
pa3IUYHBIX UACAIbHBIX Tra3a — OJHOATOMHBIA M JBYXaTOMHBIM —
HaxoJATCs NPU OJMHAKOBOM TEMIIEpaType M 3aHMMArOT OJMHAKOBBIN
o0beM. ['a3bl coxumaroTcst aquabaTHYECKH 10 yMEHbIIEHUs 00beMa B 2
28 | P®E VK-1.B.2
1) ['a3bl HArpeIUCch OAUHAKOBO
2) OnHoaTOMHBIN HarpeJicst 00JibIIe
3) JIByxaTOMHBII Harpescs OobIie
4) T"a3pl BOOOIIIE HE HATPEITUCH
Cemectp 2
VYkaxuTe siBJICHUE, KOTOPOEe UMEHYyeTCsl HHTepdepeHueii BoH?
1) Orubanue BOJIHAMU NMPEMSATCTBUI
2) Hano:xkeHue apyr Ha JApPyra BOJIH, WAYIIUX OT KOrepPeHTHbIX
29 VK-2.3.1
HCTOYHUKOB
3) OTKJIOHEHHE BOJH  OT  [E€PBOHAYAIBHOTO  HAMpPaBJICHUS
pacrpoCTpaHeHus MPU NEPEXOE U3 OAHOU CPEAbI B IPYTYIO
4) 3aBUCHMOCTH (Ha30BOM CKOPOCTH OT JIJTMHBI BOJTHBI
[Ipoananu3upyiite, KakuM JOJDKEH OBITH YTOJl TMAaJeHUS CBETOBOTO
Jyda, YTOOBI OTPAKEHHBIN JTyd COCTABJISUT € Majmarommm yroi 40°.
30 1) 25° YK-1.B.2
2) 55°
3) 20°
4) 45°
OneHuTe 37eKTPOEMKOCTh IIOCKOTO BO3AYIIHOIO KOHAEHCATOPa, ECIIN
paccTosiHie MeXIy ero oOKIaJKkaMu yBETUYHMTb B 9 pa3, a obiacTh
31 MEXy OOKJIaJIKaMH 3aJIUTh AUCTUIUTHPOBAHHON BOIOH (€ = 81)? VK-1.B.2

1) Ywmenpmurcs B 4 pa3
2) VYBenuuutcd 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
AJIEKTPOCTATUYECKOTO TIOJIS, CO3/IaHHOTO TOYEHYHBIM OTPULATEIBHBIM
3apsiiom?
33 YK-2.3.1
1) 3akpy4yuBaroTCs BOKPYT 3apsaa
2) K3apsany
3) 3akpyuyuBaroTCs BOKPYT 3apsijia MO YaCOBOU CTPEJIKE
4) 3akpydMBaIOTCS BOKPYT 3apsiga IPOTUB YACOBOM CTPEIKHU
B kakux emuHumax B cucreme CH  wu3sMmepsiercs mNOTEHIMAN
3JIEKTPUYECKOTO MOJIs?
34 1) Am YK-2.3.1
2) B/m
3) B
4) A*m?
Moxer 1M 4YacTulia MMETh 3apsjl, BeJIM4YMHa KoToporo B 1.5 paza
OoJIbIIIE 3TIEMEHTapHOTO 3apsia’?
35 1) Moxer VK-2.3.1
2) Her, He MoxeT
3) Moxer, HO TOJBKO €CIIU 3apsij] OTPHUIATEIbHbBIN
4) MoXKeT, HO TOJIBKO €CJIM 3aps]l MOJ0KUTEIbHBIN
UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO OIS ?
1) IloTeHuumanbHON SHEPrUM €IUHUYHOIO IOJOKUTEIBLHOTO 3apsiaa
WM OTHOUICHUIO MOTEHIIUATBHON SHEPTUH K 3apsly
2) Padore cma moas Mo  NepeMelIeHHMI)  eIMHHUYHOTO
36 MOJIOKUTEJBHOI0 3apsia U3 [JaHHOM TOYKH TOJA B VYK-2.3.1
0eCKOHEe4YHOCTh
3) Cune, pelicTByroUIel Ha 3apsij, NOMELICHHBIH B JaHHYIO TOYKY
noJis
4) KuHeTu4ecKkol 3HepruH MPOOHOTO TOYSUHOTO SAMHUYHOTO 3apsaa
B JIaHHOM TOYKE IOJIA
Hanumute popmyny 3akona Oma B nud depenmansHoii popme:
1) R=U/l
37 2) R=Q/PAt VK-2.3.1
3) j=cE
4) R=P/1
38 Onenute onTUYeCKyo AIuHy yTH L U3 ogHOM Touku B Apyryto, ecin | YK-1.B.2




paccTosiHie MeXIy ABYMsI TOYKaMHU MPO3PAvyHON AMAIEKTPUYECKOM
cpenbl S =4 M. [lokazarens npenomiieHus cpeanl n = 1.5. OnTuyeckas
JUTMHA MyTH L U3 0HOM TOYKH B APYTyIO COCTABUT. ..

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

39

Kak  HaspiBaeTcs  BeNMYMHA  HANPSHKCHHOCTH — IOJSL,  €CIU
HaMarHUYEHHOCTh  (peppomarHeTnka oOpamaercss B HYIb H
HaNpsDKEHHOCTh ~ IIOJI1  HANpaBlieHa  IPOTHUBOMOJOXKHO  MOJIO,
BBI3BaBIIEMYy HaMarHM4MBaHue?

1) T'ucrepesucom

2) Ko3puutuBHOM cHIOM
3) Tonspuzarueit

4) MarauToABMXKYIIEH CUITON

YK-2.3.1

40

OueHure, MO KaKOW TPACKTOPHH OyAET IBUTaThCS B MATHUTHOM ITOJIC
YacTHUILIa, JIETAAsl C MOCTOSIHHOM CKOPOCTBIO BIOJIb JIMHUNA MAarHUTHOMN

WHTYKITUH.

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

YK-2.V.1

41

B kakux emuHUIIAX HW3MEPSCTCS HANPSIKCHHOCTh JIJIEKTPUYECCKOTO
moJist?

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

VK-2.3.1

42

VY CTaHOBUTE COOTBETCTBHE MEXIY MaTepUaAIOM INPOBOAHHUKA MU €ro
3IIEKTPOIPOBOJHOCTBIO:

Marepuan DnexTponpoBoAHOCTH (G, 1/(OM-cm)
A) Metamn 1)>10"-10"°
B) ITonynpoBogHuK 2)1071°-10°

B) JIH3IIEKTPHK 3) 10* - 10°

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

YK-2.3.1

43

Onenute, Kak COOTHOCATCS YIUIBI TAICHUS O U OTPAXXEHUS (P CBETA.

1) a>>¢
2) o>
3) a=9
4) a<o

YK-2.3.1

44

[Ipoananm3upyiite, 4YemMy  paBeH  aOCONIOTHBI  IOKa3aTelb
MPEJIOMIIEHUS CPEAbl C AUAIEKTPUUECKON MPOHUIIAEMOCTHIO € = 16 1
MarHUTHOM NPOHUIIAEMOCTHIO | = 17

YK-2.V.3




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

4) 1/16

I[JI)I O6’b$ICHeHI/ISI KaKoOI'o sABJICHUA MOXCT 6BITI> HCIIOJIB30BAaH IMPUHIUIT
I'toiirenca-dpenens?

45 1) KorepeHTHOCTD VK-23.1
2) Judpaxuus
3) Tlonspuzauus
4) KopnyckyisipHO-BOJTHOBOM Jyanu3m
[Ipoananusupyiite, 4yeMy paBeH IEpPUOX  PELICTKH, KOraa
nudpakironHas pemietka coaepkut 200 mTpUxoB Ha MUJUTUMETP.

46 1) 100 mxm VK-2.V.1
2) 500 mxm
3) 200 mxm
4) 5 MM
[Ipoananu3upyiiTe HWHTCHCHBHOCTH CBETa TMpU HHTEpPEepeHINH
OJIMHAKOBBIX BOJH C MHTEHCUBHOCTHIO | OT KOr€pEHTHBIX UCTOYHUKOB
B TOYKE, B KOTOPOH pa3HOCTh ¢a3 paBHa 2*t*N (N =0, 1, 2, ...).

47 1) 4*1 VK-2.V.3
2) 3*
3) 1
4) 0
Haitgure npaBwibHOE  Ha3BaHUWE  JUII  BEKTOPHOM  CUJIOBOM
XapaKTEPUCTUKH JIEKTPOCTATUYECKOTO MOJIS.

48 1) IMorenmman YVK-2.3.1
2) HanpskeHHOCTH
3) Unnpyknus
4) 3apsn
OueHnre, KaK 3aBUCHUT IEKTPUUECKask IPOBOJUMOCTb MPOBOAHUKA OT
MPUWIOKEHHON K HEMY pa3HOCTH MOTEHIIUAJIOB.

49 1) Ilpsmo mponmopurOHAIBEHO VK-1.V.2
2) IlpomopimoHaIBHO CTENIEHU OT Pa3HOCTH IMOTEHIINATIOB
3) IIpomopruuoHadbHO KBaapaTy
4) He 3aBucur
Ouennre, Kak WU3MEHUTCS cuia AIEKTPOCTATHYECKOTO
B3aUMOJICHCTBUSL JIBYX TOUEYHBIX 3apsiioB, €CIU OAMH U3 HHX
YMEHBIIUTh B 4 pa3a, a pPAacCTOSHHE MEXIY HUMHU YMEHBIIUTh B 2
paza?

50 YK-1.B.2

1) Ymenbmutcs B 8 pa3
2) VYmeHbmuTcs B 2 paza
3) VYwmenbmutcs B 16 pas
4) He uzmeHurtcs




UTo U3 MEepeUrCICHHOTO SBISETCS OCOOCHHOCTBHIO CHJIOBBIX JIMHUI
MArHUTHOTO HOJIs?

1) CujoBble JIMHUM MATHUTHOTO MOJISI BCEr/ia 3aMKHYThIe
2) MarHuTHbele CWJIOBbIC JMHHM HAYWHAIOTCS HA MAarHUTHBIX U

> 3aKaHYMBAIOTCS HA DJIEKTPUYECKUX 3apsaaax YK-2.3.1

3) MarHuTHble CWIOBBIE JIMHMUM HAuMHAIOTCA M 3aKaHYMBAIOTCS Ha
MarHMTHBIX 3apsaaax
4) MarauTtHble CHUJIOBbIE JIMHUM HAYMHAIOTCS W 3aKaHYMBAIOTCS Ha
JNEKTPUYECKUX 3apsAax

Cnenaiite BbIBOJ, KaKOH reOMETpPUYECKON (UTypoil MOXKHO OINHUCATh
TPACKTOPHUIO [BYDKCHMS 3apsDKCHHOM YaCTULBI, JBHTAIOLICHCS TOJ
HEKOTOpbIM yriioM (0° < a < 90°) K TMHUSAM MarHUTHOW MHITYKIIHH.

52 1) OKpYKHOCTD VYK-1.B.2
2) IlapaGona
3) T'umepOona
4) CnupaJuasb
Onenute creneHp nossgpuszanuu P cBera, €Ciim CBET IPEACTaBISET
co0Ol CMech eCTECTBEHHOI'O CBETa C IUIOCKOMOJSPU30BAHHBIM.
MHTEHCUBHOCTE  TOJSIPU30BAaHHOTO  CBE€Ta B Jydye  pPaBHA
MHTEHCUBHOCTU €CTECTBEHHOTI'O CBETA.

53 VYK-1.B.2
1) 25%
2) 35%
3) 50%
4) 75%
Paccunraiite mokasaTenb NpENIOMIIEHHs BEIIECTBA, €CIM CKOPOCTb
CBETa IPHU IIEpEeXOoJe Jyda M3 BO3JyXa B HEKOTOPOE BELIECTBO
ymesblniachk Ha 20%.

54 ) 1.2 YK-2.V.1
2) 1.25
3) 0.2
4) 22
Paccunraiite yrom Mexay ONTHYECKMMM OCSMH IIOJSpHU3aTOpa H
aHasm3atopa. [Ipy NpOXOXKIEHMM CKpEIEHHBIX MOJsgpu3aTopa H
aHAJIM3aTOpa MHTEHCUBHOCTH CBETA YMEHBIIMIACH B 4 pasa.

55 1) 60° VK-2.V.3
2) 45°
3) 30°
4) 90°
[Ipoananu3upyiite, KaKk U3MEHUTCA BEJIWYMHA MAarHUTHOW WHIYKIIHH
Ha OCH JUIMHHOTO COJIEHOUJA, €CIIM TOK B HEM YBEJIWYUTH B 4 pasza, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIINTH B 2 pasa.

56 YK-1.V.2

1) YBesuuurcs B 2 pasza
2) VYBenuuutcs B 9 pas
3) VYwmenbmutcs B 9 pa3




4) VYwmensmurcs B 3 pasa

Cemectp 3

57

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

1) Ilorsomaer Bce majaoiiee Ha Hero U3Jay4yeHue
2) Ortpakaer Bce Maaaroliee Ha HeTO U3JTyYCHHE

3) Hznydaer B peHTI€HOBCKOM JHana3oHe

4) W3my4aeT B BUIUMOM JHAra30HE

VK-2.3.1

58

Y KaKoro u3 Ten oTpakaTebHask CIOCOOHOCTH OJIM3Ka K HYIIO?

1) TIpo3zpaunoro
2) 3epkajibHOTO
3) MaroBoro

4) YepHoro

VK-2.3.1

59

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

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

VYK-1.B.2

60

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

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

4) ®opmyna Panes-/xunca

YK-2.3.1

61

Kaxkoe uznydenue sBIseTCs paBHOBECHBIM ?

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

2) TenioBoe u3ryyeHue

3) JlazepHoe u3nydeHne B BUAUMOM U HHGPAKPACHOM JHAra3zoHax
4) TopMO3HOE PEHTI€HOBCKOE U31yUEHHE

VK-2.3.1

62

VYkaxuTre 3aKOH, KOTOPBIA OIpENeNsIeT IOJIOKEHHE MaKCUMyMa
U3ITy4aTeNIbHON CIMOCOOHOCTH a0CONIOTHO HYEPHOTO TMpH 3aJaHHOM
aOCOJIIOTHOU TeMITepaType.

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

3) 3akon Kupxroda

4) 3akon Masoca

YK-2.3.1

63

VYxaxure GopmyIty, ONpeaessSIoIy0o SJHEPTUI0 CBETOBOTO KBAHTA!

1) E=(m*c?)2

2) E=h*c

3) E=h*A

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

VK-2.3.1

64

[Ipoananmu3upyiiTe, Kak H3MEHSETCA CUJa TOKAa HACBILIEHUS NPHU

VK-1.V.2




doTtodrddexre B ciaydyae YMEHBIICHHS] CBETOBOTO IMOTOKA MaJAroIIETo
CBETa NOCTOSHHOMU JJIMHBI BOJIHBI.

1) Ymenbmaercs

2) CHayaia yMEHBIIIAeTCs, 3aTEM YBEIUIUBACTCS

3) CHauana yBeIMYUBAETCS, 3aTEM YMEHBIIIAETCS

4) CHauasa ocTaeTcs MOCTOSTHHOM, a 3aTEM YMEHBIIIACTCs

65

[Ipoananusupyiite, 4TO MPOU3OMAECT € KHUHETHUYECKOM DHEpPrueu
(OTOZIEKTPOHOB, €CIM, HE MEHAA 4YacTOThl IAJaloIIero CBeTa,
YBEJIMYUTH €70 MHTEHCUBHOCTH B 2 pa3a?

1) YMenpmures B 2 paza
2) YBenuuutcs B 4 paza
3) He uzmennTcst

4) YBenuuutcs B 2 paza

VK-2.V.3

66

Onenure BeIMYUHY KpacHOM rpaHunbl GoTorddexra (B repuax) amis
KaToJia, M3TOTOBJICHHOTO W3 BoJb(pama TtommmuHor 2 M. Karton
HOKPHIT CclloeM oOKcuaa Oapus. PaGoTa BbeIXOJa 3IIEKTPOHOB C
IOBEPXHOCTH KaTo/a pasHa 2 3B. ITocrosiarast [Inanka — h = 6.6%107*
Jlx*c. 3apsig anekrpona — e = 1.6%10™"° Ko

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

VYK-1.B.2

67

Kakum 00Opa3oM 3aBUCHT paboTa BBIXOAA AJIEKTPOHA C MOBEPXHOCTH
KaToJa U3 KaJIMUs OT YacTOTHI MaJak0IIEero ceera’?

1) IIpssMo mponopHHOHAIBHO YaCcTOTE

2) IlponopuuoHaIbHO YCKOPSIOLEMY HAIIPSHKEHUIO
3) IlponopuuoHanbHO KBaapaTy 4acTOTHI

4) He 3aBHCHT OT 4aCTOTBI

YK-2.3.1

68

[Ipoananu3upyiite, Oymer sm HaOmomatbcs (HOTodIPGEKT, ecnu
IUIACTHHKY M3 JIaHTaHa o0Jy4yaTb CBETOM C AJIMHON BOJHBI 600 HM?
PaboTa BeIxoza s7eKkTpoHa U3 JaHTaHa paBHa 3.3 3B.

1) ®oro3ddext Bo3MOoKEH, €CIIU KaTO HarpeTh 0 TeMIeparypsl 347
K

2) He Oyner

3) ®orordhdekT BO3MONKEH, €CIH JOTOJHUTEIBHO MPHIOKUTh K
IUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTEHIMAJIOB BEIMYMHON HE
MeHee | B

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

VK-2.V.3

69

Onenure, OT KaKUX BEIMYUH 3aBHCUT CHJIa CBETOBOIO JIABJICHHS C
KBAHTOBOW TOYKH 3PCHHUS:

A) Yucna (oTOHOB B CBETOBOM ITyUKE;

b) Duepruu dortona;

B) Koaddurmenra orpaskeHHs TOBEPXHOCTH.

Ortser:
1)A,B

YK-2.V.3




2)A, B, B
3)B, B
HA,B

[Ipoananu3upyiiTe, B KakuxX OONACTAX CIEKTpa JJIEKTPOMATHUTHBIX
BOJIH BO3MOHO HabOmoienne a3 dexra Komnrona.

70 1) BunuMmelii tuanazoH VK-1.YV.2
2) Papuonuamna3on
3) TeparepiioBblii AHana3oH
4) PeHTreHOBCKHUH 1MANAa30H U TAMMAa-U3JIy4eHHe
Cremnaiite BBIBOJ O BEJIMYMHE MUHUMAJILHOTO OOpAaTHOTO HAMPSIKEHMUS,
IpY KOTOPOM THOJHOCTBIO MpeKpanaercsi GOTOTOK. Y CIOBUE: SHEPTUs
dboToHoB paBHa 6.5 5B, a (orokarong M3roToBIEH W3 JIUTHA, padoTa
BBIX0/1a KOTOPOTO cocTaBisieT 2.5 3B.
71 YK-1.B.2
1)4B
2)9B
3)6.5B
4)2.5B
Ounenurte, BO CKOJBKO pa3 JaBICHME CBETa, [a/JaOLIEro
NEPIEeHIUKYIAPHO HWJCAIBbHO 3€pKaJIbHONM TOBEPXHOCTH, OOJIbIIE
JaBJICHUS CBETa, MMAJAlOLIEr0 NEPHEHIUKYISIPHO HJCAIbHO YEPHOU
MOBEPXHOCTH.
72 VYK-1.B.2
1)2
2)1
3) 15
4)3
Kakum 06pazom umnysabsc (OTOHA CBSI3aH C JITMHOW BOJTHBI?
1) Mmnynbc npssMo NponopuHOHaIeH JUIMHE BOJIHBI
73 2) Hmnynbc mpsMo MPOMOPIHOHATICH KBaAPATy AJTMHBI BOJTHBI VK-2.3.1
3) UmnyJbc 00paTHO NPONOPUHOHAJIEH JVIHHE BOJTHBI
4) HWmnynsc mpsiMO TIPOMOPIUOHANICH KOPHIO KBaIPATHOMY OT JUTUHBI
BOJTHBI
B kakoil obnacTu crnekTpa 3J1eKTPOMAarHUTHOTO M3IYYEHHUS HMITYJIBC
¢dboToHa UMeeT MUHUMAIbHOE 3HaYeHHEe?
74 1) UadpakpacHoe u3mydeHue VK-2.3.1
2) TeparepuioBoe U3J1y4eHHE
3) PenTrenoBckoe u3nydeHue
4) PaguousryueHue
[Ipoananu3upyiite, Kakoe U3  MNPUBEACHHBIX  BBICKAa3bIBAHMI
IIPOTUBOPEUYUT KBAHTOBON TEOPUH CBETA:
1) UHTEHCUBHOCTH CBeTa He 3aBHCHUT OT IUJIOTHOCTH IOTOKA
75 (¢oToHOB M MX IHEPTUU VK2V 3

2) CBET MOXKET M3J1y4aThbCsl U PaCIpPOCTPAHATHCS TOJIBKO OTAEIbHBIMU
HNOPLUSAMH — KBAHTAMHU

3) KaxxinoMy ©3 KBaHTOBBIX COCTOSIHMM, B KOTOPOM HaXOJIUTCS
aTOMHasl CHCTEMa, COOTBETCTBYET OIIPEJCIICHHbII  YpOBEHb
SHEPrUu




4) Ins gacTUnbl HE MOTYT OBITh OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJMHATHI U IMITYJIhC

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

1) YTBepxaeHue o CynieCTBOBAHNH CTAIMOHAPHBIX COCTOSIHW, B
KOTOPBIX ATOM He U3JIy4YaeT U He MOrJIoIaeT JHEPrun

76 2) Pa3HoCTb 3HEpruii IByX CTAllMOHAPHBIX COCTOSIHUM paBHA sHepruu | YK-2.3.1
U3TTy4aeMOT0 WJIH MOTJIONIAeMOT0 KBaHTa CBETA
3) B aTome 37eKTpOHBI IBUXKYTCS 10 OpOUTaM, OIIM3KUM K KPYTOBBIM
4) ATOM COCTOUT W3 TIOJOKUTEIBHO 3apsHKEHHOrO siipa U
OTPUIATENIEHO 3aPSKEHHBIX AJIEKTPOHOB
Bribepute, kakoe W3 MPUBEICHHBIX HUKE BHICKA3bIBAHUI MPABUILHO
ONMCHIBAET CIOCOOHOCTh AaTOMOB K M3JIYYCHHIO U TOIJIOMICHUIO
DHEPrUM: «ATOMBI MOTYT ...»
1) Hormomare U U3Jy4aTh JHIIb HEKOTOPBIH AUCKPETHBIH HA00Op
77 3HAYEHHUH IHEPTrUu YK-2.3.1
2) U3zny4ath ¥ moraouiars Jro0yio MOPIUI0 SHEPTUU
3) U3nyyats 71u0O0 IHUCKPETHBIH HAO0Op 3HAYCHHWH OJHEPruu, JUOO
T00YI0 TOPIIUIO SHEPTUU
4) Uznydarp 00yI0 TIOPHMIO DSHEPTUM, a TOTJIOmATh JIUIIh
HEKOTOPBIN JUCKPETHBII HA0Op 3HAYCHUN YHEPTUU
YkaxuTe, K KaKOMy AHANa30Hy H3IYYEHHs] OTHOCATCS MEPEXOJIbl U3
cepuu bansMepa B aTome BOLOpOa.
78 1) TemnoBoe usmydeHue VK-2.3.1
2) PeHTreHoBcKOE HM3IIyYCHHE
3) T'amma u3nyueHue
4) Buaumpblii cBeT
[Ipoananu3upyiiTe, Kak W3MEHHIACh DHEPIHsS aToMa BOJOpOJa MPH
M3TydeHIH UM (POTOHA ¢ JUIMHON BOMIHEL A = 4.86-107 M.
79 1) VYBenuumnace Ha 4.86 5B VK-2.V.1
2) Ymenbmuiaach Ha 2.55 3B
3) VYwmensimuiach Ha 4.86 5B
4) VBenuuunach Ha 9.72 3B
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 ¢ JJIMHON BOTHBI 650 HM.
80 YK-1.B.2
1) 0,45B
2) 1,95B
3) 1,25B
4) 2,25B
VYkaxure, B 4éM 3aKitouaercs runoresa e bpouns:
]1 1) JIioOble MHKPOYACTHLBLI HapsAy ¢ KOPNYCKYJSIPHBIMH VK-23.1

00J127210T BOJTHOBLIMH CBOHCTBAMH
2) AToM He MOXKET coJiepKaTh 0oJiee IBYX AJIEKTPOHOB, HAXOSIINXCS
B OJMHAKOBBIX CTAIIMOHAPHBIX COCTOSIHUSIX, OMNpPEAeIsieMbIX




HAaOOPOM YEThIPEeX KBAHTOBBIX YHCET

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 NPAaBUIBHO COOTBETCTBYIOIIEE
rurnorese ae bpons:

1) MukpouyacTuubl MOTyT NPOSIBIASTH BOJTHOBBIE CBOICTBA
2) DneKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHIL

3) V kaxxnoi 4acTULIBI CYIIECTBYET aHTUYACTHIIA

4) Sapo aToMa COCTOMT U3 KBapKOB

YK-2.3.1

83

Paccunraiite nqiuHy BosHBI 1€ bpoilsist aiis 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 OpOUTAIBHOIO
KBaHTOBOT'O 4ucna /[?

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) DHepreTnyeckne ypoBHH JICKTPOHA 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 OonpCACIsACT MAarHuTHOC KBAHTOBOC YMUCIIO M.

1) OpOuTanbHBIl MEXaHUYECKHII MOMEHT 3JICKTPOHA B aTOME

2) DHEpTHIo CTAIMOHAPHOTO COCTOSIHUS JJICKTPOHA B aTOME

3) BeimuuHy MOMEHTa HMMIYJbCa JJIEeKTPOHA B 3aJaHHOM
HaNpaBJICHUH

4) DHepreTUuecKUe ypOBHH 3JEKTPOHA B aTOME

YK-2.3.1
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B dectp xoro Ha3BaH 3((eKT pacuieryieHus] ypoBHEH SHEPIHUH aToMa
BO BHEIIHEM DJIEKTPUIECKOM I10JIe?

1) DitnTeitna u ne Xaaca
2) llTrapka

3) OrTuHrcraysesa

4) AaponoBa-boma

VK-2.3.1
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Kak Ha3wBaloT JMHUHM B CIICKTPC KOMGI/IHaI_[I/IOHHOFO pacceaHusd C

YK-2.3.1




qaCcToTaMH, MCHBIIIMMH YaCTOTHI ITaJar0Iero ceera?

1) OpankeBbIMU CITyTHUKAMH

2) AHTHUCTOKCOBBIMU CITlyTHUKAMHU

3) CTOKCOBBIMHU CIIyTHUKAMU

4) AHTaroHMCTUYECKUMU CIIYTHUKaMU

[TosicauTe (hU3MIECKUN CMBICIT BOJTHOBOU (DYHKITHH.

1) BonHoBast pyHKIIUS IPOMOPIIMOHATBHA SHEPTUU YACTHULIBI
2) IlpousBeneHue BOJIHOBOW (QYHKIHM Ha  KOMILIEKCHO-
CONPSI’KEHHOE BBIPA’KEHHE PABHO IUIOTHOCTH BEPOSAATHOCTH

89 VK-2.3.1
00HapY:KeHUS YACTHIbI.
3) BomHoBasi ¢pyHKIMS 00paTHO MPOIMOPIIMOHANFHA JAJMHE BOJIHBI /1€
bpoiins
4) BonnHoBas ¢GyHKIMS MpeICTaBIsSeT cO00H KHHEMATUYECKUN 3aKOH
JBUKCHHSI MUKPOYACTHUIIBI X=X(t) B HESBHOU (opme.
Bri6epure BEPHYIO (hopMyITHUpPOBKY COOTHOIIEHUS
HeonpeneneHHocTel [ eizendepra:
90 | AE*Atzh VK-23.1
2) Az*At>h
3) Ap*Am>h
4) Ay*At>h
YKakuTe, KaKue 4acTHUIIBI SBISIOTCS (PEePMUOHAMHU.
1) Dnexktpuyecku 3apsHKCHHBIC YACTHITBI.
ol 2) DneKTpUYeCcKH HEUTpabHbIC YaCTHUIIBI. Yie2.3.1
3) Bce yacTuupbl ¢ MOyl EJIbIM CIMHOM.
4) DneKTpUuYecKU 3apsKEHHbIE YACTHUIIBI C IIEJIBIM CTIUHOM.
Kak Ha3pBaeTcst TBEpao€ TE€IO, y KOTOPOrO BaJieHTHas 30HA
MOJIHOCTBIO 3aI0JTHEHA, 30Ha MPOBOJAUMOCTH — MOJHOCTHIO CBOOO/IHA,
a IIMpHUHA 3alpEIICHHOW 30HBI BEJIMKA 110 CPABHEHUIO C JHEPrUeu
TEIJIOBOTO IBWKECHUA?
92 YK-2.3.1
1) IIpoBoaHuk
2) JIu3JIeKTpUK
3) IlomynpoBogHUK
4) IlpumMecHBbIH NOITYIPOBOAHUK
Kakyro pazmepHocTh umeet nocrosHHas [1nanka B cucreme CH1?
1) dx*c
93 2) Jixle YK-2.3.1
3) Jbx/m
4) Jx/>B
Kaxkast BHecucTeMHasi €IMHUIIA UCTIOIB3YETCS ISl U3MEPEHUS SHEPTUU
MUKPOYACTHIL?
94 VK-2.3.1

1) B
2) A




3) xKan
4) spr

Onenute, Kakoll CMBICI HMMEET COOTHOLIEHHE HEONPEIEICHHOCTEN
I'eiizenOepra s SHEpruM YacTUIl U BPEMEHH INpeObIBaHHUSA €€ B
COCTOSIHMY C JaHHOW SHEprueu?

1) DHeprus mpsMo MPONOPIHOHATILHA BPEMEHU

95 YK-1.B.2
2) DHeprusi 00paTHO MPOMOPIIMOHATIFHA BPEMEHHU
3) Dneprus u BpeMsi MOTYT OBITh U3MEPEHbI OJTHOBPEMEHHO CO CKOJIb
YTOJTHO BBICOKOM TOYHOCTBIO
4) Yem Ooablle HeONpedeJeHHOCTb JHEPrud, TeM MeHbIle
HeompeaeIeHHOCTh BpeMeHU
B xome w3MepeHHss ¢ JOCTaTOYHO BBICOKOW TOYHOCTHIO ObLIa
orpesieNieHa X-COCTABJISIONIAs UMITYJbca dMeKTpoHa. OOBSICHUTE, UTO
u3 3TOrO CIENyeT, PYKOBOJACTBYSICh COOTHOUICHUSIMU
HeonpeneneHHocTei ['elizendepra.
1) BpeMs >Xu3HM W DSHEpPrus SJIEKTPOHA HMEIOT CYIICCTBEHHYIO
96 YK-2.V.1
HEONPEIEIEHHOCTh
2) KoopamHara X 3JIeKTPOHA He MOKeT ObITH OINpeaeseHa C
BBICOKO TOYHOCTBIO
3) Bce koopaMHATHI AIEKTPOHA MOTHOCTHIO HEOTIPEICTICHHBIC
4) y- M Z-COCTaBISIOIIME HMIIyJIbca OJJIEKTPOHAa HMMEIOT CTpPOro
ONpEJIETICHHOE 3HAYCHUE
Kak Ha3biBaeTcsi cOCTOSIHME 3JIEKTpOHA B aTOME, COOTBETCTBYIOIIEE
MUHHUMAJIbBHOMY BO3MOXXHOMY 3HAYEHHIO €r0 SHEPTUn?
97 1) Bo30yxneHHOE cCOCTOSIHUE VK-2.3.1
2) MeracTtabUIbHOE COCTOSIHUE
3) OcHOBHOE COCTOSIHHE
4) BayieHTHOE COCTOSIHHE
B uewm 3akmouaercst TyHHeNbHBIH 3 dexT?
1) B BosHOBOM  XapakTepe JBI)KCHHS  MHUKPOYACTHIIBI B
NEPUOIUYECKOM MTOTEHIMANIE
2) B KOpPIYyCKYJISIpHOM TOBEIEHUU AJIEKTPOMArHUTHOTO H3IY4YECHHUS
98 IIPU MIPOXO0KACHUH €r0 UYepe3 Y3KO€ OTBEPCTHUE VK-2.3.1
3) B HaxoxkaeHMHM YacTHLBI Cpa3y B HECKOJbKMX TOYKax
IIPOCTPAHCTBA OAHOBPEMEHHO
4) B npoxoxkaeHUM MHKPOYACTHIHI Yepe3 NOTEHUHAIbHBIH
O0apbep, KOIrJAa HJHEPrusl YacTHULIbI MEHbIEe BBICOTHI 3TOr0
O0apbepa
Kakpne moaBMXKHBIE YacCTHIBl WM  KBa3WYacCTHLbl  SIBISIOTCA
HOCHUTEJISIMU 3apsija B OJYIPOBOJHUKAX?
99 | 1) OmexrpoHsl YK-2.3.1

2) IlIpotonsr
3) DJIeKTPOHBI U ABIPKHU
4) Honbr
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B pe3synprare paguMoakTUBHOIO pacnaja 3apsan Aapa yBEIMYMWIICS Ha
+2e. IlpoaHanu3upyiTe CHUTyallMl0O W ONpPENETUTEe, KaKOro THIIA
IIpEBpAIlCHHE MPOU30LUIO B YKA3aHHOM ClIydae.

1) ABa B-pacnaga
2) a-pacnafg
3) y-pacnan
4) K-3axBar

YK-2.V.3

Bomnpock! 151 TpoBEpPKHU OCTATOYHBIX 3HAHUHN
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Ilpouumaiime mekcm, 6vibepume NPABUNLHBIL OMEem U 3anuuiume
apeymenmsl, 000CHOBbIBAIOWUE 8bIOOP OMEEMA.:

TanreHuanbHOe yCKopeHue tena a, = (0, HopMallbHOE YCKOPEHHUE Tesa
a, = const. [Ipoananu3upyite XapakTep ABUKECHUS TEa.

1) IlpsmonuHeliHOE paBHOMEPHOE

2) IlpsimonuHeHOE PaBHOYCKOPEHHOE
3) PaBHOMEpHOE BpaIaTebHOE

4) IIpssmosIMHEMHOE HEPABHOYCKOPEHHOE

OtgBer: 3) PaBHOMepHoOe BpamaTelbHOe, MOCKOJAbKY npHu a, = 0
MOJYJIb CKOPOCTH He M3MeHsieTcsl, a a4, = const U3MeHsieT TOJIbLKO
HANpaBJ/IeHUE IBUKEHHUSI.
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Ilpouumaiime mekcm, 6vibepume NpaguibHble 8aAPUAHMbL OMEema U
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8b100D OMEema.
[Tpoananusupyiite, kakue pU3NYECKUE BEIUYUHBI U3 MIEPEUNCICHHBIX
HIDKE COXPAHSIOTCS NMPH aOCOJIIOTHO YIPYTOM CTOJIKHOBEHHM IBYX
Tedl.

1) Ummynsc

2) CxopocTb

3) Cuna

4) DOneprus

5) MoMeHT uHepIuu

OtBeTt: 1 1 4, TaK KaK 3aKOH COXPAHEHHUS MMITYJIbCA BHINOJIHAETCSH
npu JwdoM yjaape, a nmpH yYNpyrom, Koraa Her jaedopmaunmu,
CIpaBe/UIUB ellle U 3aKOH COXPAHEHHUs] MEXaHHYeCKOIl JHeprum.
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Ilpouumarime mexcm u ycmaunosume coomeemcmeue. K kasxcoot
no3uyuu, OAHHOU 8 1e6oM CMoLOye, nodbepume NOUYUIO U3 NPABO2O
cmonbya:

ComnocTaBbTe (U3NYCCKUE SABICHUS U BUIBI TIOJICH, 00YCIaBIUBAIOIINX
yKa3aHHbIC SIBJICHHUSL.

SBnenue [lone
1) IlocTostHHBIN TOK A) IlepeMeHHOE MarHUTHOE TOJIE
2) CBeroBas BOJHA b) [TocTostHHOE IIEKTpHUYECKOE TT0JIe
3) CamounHayKLUA B) IlepeMeHHOE 3IIEKTPOMAarHUTHOE
noJie

Ortser: 1-b, 2-B, 3-A
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Hpoqumaﬁme mekcni u ycmanoesume nocae008amenbHoOCb.

VYK-1




Sanuwume coomeemcmeyroyro nocne008amenbHOCHb 6yl<8 cineesa
Hanpaeo:

Pacnonoxure NEPCUYUCIICHHBIC BHUAbI 3JICKTPOMArHuTHOI'O M3JIYUCHUA
B IOPAAKEC BO3PACTAHUA NJIMHBI BOJIHBIL.

A) OpaHXeBBblii CBET

b) ®uoneroserii ceT

B) UndpakpacHoe nzinydenue
I') YasTpaduoneroBbie Tydu

OTtBer: 'BAB
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IIpouumaiime mekcm u 3anuwiume pazeepHymulii. 000CHOBAHHDBIL
omeem:

Hcnone3ys 3aK0HBI TEIUIOBOIO U3JIy4EHUs, IPOAHAIIU3UPYUTE, T0YEMY
IIPY YBEJIMYECHUU TEMIIEPATYpPhl OKpACKa HArPETBIX TEJI MU3MEHSETCA C
KpPaCHOH Ha eJITYIO.

OtBer: CornacHo 3akoHy BuHa, AJMHA BOJIHBI, HAa KOTOPYIO
NPUXOAUTCH MAKCMMYM TeIUIOBOr0 U3J1y4YeHHUsI, 00PAaTHO 3aBHCHUT
oT Temmeparypsl. [lo3ToMy ¢ pocToM Temmeparypbl MaKCUMYM
HHTEHCHBHOCTH M3JIyYeHHs] CMelIaeTcsi B KOPOTKOBOJHOBYHO
YacTh CHEKTPa, a JUIMHA BOJIHBI KEJTOr0 CBeTa MeHbIe, YeM Yy
KPacHOro.

106

Ilpouumaiime mekcm, 6vibepume NPABUNLHBIL OMEem U 3anuuiume
apeymenmsl, 000CHOBbIBAIOWUE 8bIOOP OMEEMA.:

Onpez[em/ITe, Y KaKOr'o U3 MEPCUUCICHHBIX HUKEC TCJI MOMCHT MHCPLIUA
OTHOCUTEIIBHO OCH Bpall€HHUs, MPOXOISIICH 4Yepe3 reoMEeTpUUECKU
LEHTp Tela, UMEET HauOONbIIYI0 BEIWYMHY. Macchl U pa3Mepsl Tel
OJIMHAKOBBI.

1) duck
2) OOpyu
3) llap
4) Codepa

Otger: 2) O0py4, MOCKOJIbKY BCSl €r0 Macca COCpel0TOYeHAa Ha
MaKCHMAaJIbHOM PAaCcCTOSIHMH OT OCH BpallleHHsl, pABHOM pajauycy
o0pyua.
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IIpouumatime mexcm, evibepume NpPasuIbHbLIE GAPUAHMbBL OMEEMA U
3anuwume ap2ymenmuol, 060CHO8bI8aAIOUjUE 8bIOOP OMBEMA:

VYkaxure, Kakue U3 MEepeUUCIICHHbIX (PU3MUECKUX BEIUUYHMH SBISIOTCS
napamMeTpamMu COCTOSHUSI TEPMOJAMHAMUYECKON CUCTEMBI.

1) Temneparypa

2) Mexannueckas pabora
3) O6bsem

4) JlaBnenue

5) U3meHeHue sHTpONH

OtBer: 1,3,4, Tak Kak MexaHW4Yeckass padora U H3MEHEHHUe
IHTPONUHM ABJSIIOTCA QYHKIUSIMHU MPoLecca, HO He COCTOSIHMSI.
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Ilpouumaiime mexcm u ycmaunoeume coomeemcmsue. K kaswcoou

YK-2




no3uyuu, OAHHOU 8 1e6oM CMobye, noobepume NO3UYUIO U3 NPABO2O
cmonoya:
ConocTaBbTe TUIIBI BEIICCTB M OCOOCHHOCTH UX 30HHOM CTPYKTYPHI.

BeniectBo 30HHas CTPYKTYypa
1) Metann A) 3anpemeHHass 30Ha Yy3Kas, NPU HHU3KOHN
TEMIEpAaType BaJleHTHas 30Ha IOJHOCTBHIO
3aHSTa, 30HAa MPOBOAMMOCTH MOJHOCTHIO
c¢B0oOOIHA.
2) llonynpoBoanuk | b)  3ampemenHas  30Ha  OTCYTCTBYET,
BaJICHTHAasT 30Ha W 30Ha TMPOBOJAUMOCTH
MEPEKPHIBAIOTCS.
3) AudnexTpux B) 3ampemniennas 30Ha MUApOKas, BAJICHTHAs
30Ha TMOJIHOCTHIO 3aHATA, 30HA TPOBOAUMOCTH
[IOJIHOCTBIO CBOOOIHA.

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

Ilpouumavime  mexcm u  ycmanosume  NOCA€008AMENbHOCHb.
3anuwume coomeemcmayOWY0 NOCIC008AMeENbHOCMb OVKE Clesd
Hanpaeo.

Pacnonoxxure ocHOBHBIC TUIBI (DYHAAMEHTAIBHBIX B3aHMMOJICHCTBHI B
MopsiTKe YOBIBAaHUS WX OTHOCHUTEIBHONW WMHTEHCUBHOCTH (CHUIBI
B3aUMOJICHCTBU ):
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A) DneKTpoMarHuTHOE
b) I'paBuTanimonnoe
B) Cnab6oe

I') Cunbhoe

OTtBer: T'ABB

IIpouumaiime mekcm u 3anuwiume pazeepHymulii. 0O0CHOBAHHDBIL
omeem.:

OOwbscHuTe, Kakue  (aKTOpsl  OrPAaHMYUBAIOT  BO3MOXKHOCTh
HaOmoeHus BHemHero Gororddexra.
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OtBer: BHemnuii dorodddexr Hada0OHaeTCH A0 KpPacHOH
rPAaHNIbl — MUHHUMAJIBHON YACTOTHI NMAJAIOIIEr0 M3JIy4eHusl, PH
KOTOPOHi OHO CIIOCOOHO BBLIPBATH JJIEKTPOH € IOBEPXHOCTH
00,1y4aeMoro BeniecTna.

Ipumeuanue. CucreMa OlICHUBaHMsI TECTOBBIX 3aJaHUN Pa3IMYHOrO THIIA:

1) 3agaHue KOMOMHMPOBAHHOI'O THNA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBeTa W3
YyeThIpexX NpeAJI0KeHHbIX M 000CHOBAHHWEM BBIOOpa CUMTAETCS BEPHBIM, €CIM INPABUIBHO
yKazaHa nu@pa U IpHUBEIEHbl KOHKPETHBIE apTyMEHTHI, MCIOJb3yeMble NpPHU BHIOOpE OTBETA.
ITonmaoe COBIMAACHHUEC C BCPHBIM OTBCTOM OLICHUBACTCA 1 6aHHOM, HCBGpHBIfI OTBCT HJIM €TO
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BHLIOOPOM HECKOJbKHMX BAPHAHTOB OTBeTa
U3 MpPeVIOKeHHbIX M Pa3BepHYTHIM 000CHOBaHMEM BbBIOOpPAa CUMTAETCS BEpPHBIM, €CIIU
NPaBWIBHO yKa3aHbl HU(PHI U IPUBEACHBI KOHKPETHBIE apI'yMEHTHI, UCIIOJIb3yeMbIe ITPH BEIOOpE
orBeToB. [lonHoe coBmajzeHHe C BEPHBIM OTBETOM OlLIEHHMBaeTcs 1 Oamiom, eciu JOMyHIeHbI
OLIMOKH WJIM OTBET OTCYTCTBYET — () OaoB.




3) 3agaHue 3aKpbITOr0 THUIIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbl BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOTIO CTOJIOIa BEPHO COIOCTABJIECHBI C
MO3UIUSMU APYroro ctondma). [TonmHoe coBmageHne ¢ BEPHBIM OTBETOM OIleHUBAeTcs 1 Gamiom,
HEBEPHBII OTBET WU ero oTcyTcTBHE — () 6aymioB

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

5) 3agaHue OTKPBHITOr0 THIIA C Pa3BEPHYTHIM OTBETOM CUHTACTCS BEPHBIM, €CITH OTBET
COBMAJIa€T C OJTAJOHHBIM IO CcOAepkKaHUIO M mojHoTe. [IpaBUIIBbHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oainia, eclid AONyIIeHa o Ha OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noJHbIN — 1 Gasut, eciu gomymieHo 6onee 1 omuoOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYAIOMIMXCS 3a04HOU (OPMBI
00yd4eHus1, IpeICTaBJICHBI B Tabmwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt [TepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOMUX H3Tambl (HOpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyIONIMX MOPANOK U MPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXCs
['VAIL

11. MGTOI[I/I‘-IGCKI/IC YKa3aHud 01 06yqafom1/1xc;1 110 OCBOCHHIO JUCHUITIINHBI

11.1. Meronuueckue yka3zaHUsl Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOM JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOJOB HAYyYHOTO TIIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEeKIUsl BBIMOJHIET METOIOJIOTHIECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYIO (QYHKINH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[LimanupyemMble pe3yJbTaThl IPU OCBOCHUH 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

— TMOJIy4YEHHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE MNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBH K  TpeaMeTy U
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO TSI CAMOCTOSITEIHHON pabOTHI;

— TOJIy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKM U TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMNIINE TOJIBL;

— Hay4HThCS METOAMYECKH 0OpadaThiBaTh Marepuai (BBIACTATH TJIaBHBIE MBICIA H
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
dopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHH.




JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEN CIIAWIOB U
WCIIOJIb30BAaHUEM pPa3[laTOYHOr0 Marepuajga TIpU TPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MMPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIHE.

CTpyKTypa OpeIoCTaBICHUS JSKIMOHHOI0 MaTepraia.:

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

11.2. Meronnueckne ykazaHus Ui OOYYaIOUIMXCS MO TMPOXOXKACHUIO IMPAKTHUYECKHX
3aHATHUH.

[TpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3alu y4eOHOTO
mpoliecca, 3aKJIF0YArOIIascs B BEITOJHEHUH O0YJarOIIMMUCS T10JT PYKOBOJICTBOM TPETIOIaBaTeIs
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 00YJIAOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEILHOCTH 10 U3y4aeMOW TUCIUTIIINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00YUYAIOIUMCS TIPAKTHUECKUX 3aHSATHI:

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

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHHE HOBHIMHM METOJAAMH W METOAUKAMH HW3YYCHHS KOHKPETHOW Yy4eOHOM
JMCITUTIIVHEL,

— BBIPA0OTKA CMOCOOHOCTH JIOTHYECKOTO OCMBICICHHS TIONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHMU;

— obecrnieueHne parMOHAIBHOTO COYETaHUsI KOJUICKTUBHOMW W WHAMBHUIAyaTbHOU (HOpM
00yJeHwusI.

TpeOoBaHUs K IPOBEACHUIO MIPAKTHYECKUX 3aHATHI

3amaHue K BBIMOJHCHHUIO TPAKTHUYECKON palOOTHI BBIACTCS MpEmojaBaTelieM B Hauaje
3aHATHUS B COOTBETCTBUU C TUTAHOM 3aHATHH. TeMbl MpakTUUeCKUX padoT MpUBEIEHBI B Ta0I. 5
JAHHOM IPOrPaMMBI.

[IpakTrueckue 3aHATHS TPOBOIATCS B BHJE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIPOCAMHU, PACCMATPUBAEMBIMH B JICKITMOHHOM Kypce U B BHJIC
pazbopa BOMpOCOB, KOTOPHIE MOTYT BO3HUKHYTh Y CTYJIEHTOB IIPH OCBOSHHUU MaTepuaa.

MeToauueckie yKazaHWsl [0 TMPOBEACHUIO TMPAKTUYCCKUX 3aHATHNH TIPUBENCHBI B
CIEAYIOMUX TMOocoOusIX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHJIC:

1. Mexanuka. KoneGanmuss u BosHbl. Tepmommnamuka. COopuHuk 3amau // W.I.
KoBanenko, E.H. Kormukos, H.II. JlaBposckas, FO.A. Hosukosa, B.K. Ilpununko, E.B.
Pytbkos, FO.H. Lapes. CII6I'YAII, 2018.67 c.

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

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

Crpykrypa u hopMa oTueTa 0 IPAKTHIECKON paboTre
OT4YeT 0 MPaKTUIECKON paboTe JOJKEH COJEP)KATh: TUTYIHHBIN JTUCT, OCHOBHYIO YacTh,
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIECOBaHUM.




Ha mumynvnom nucme INOIKHBI OBITH yKa3aHBI: HAa3BAaHUE NUCLUIUIIMHBI, HAa3BAaHUE
NpakTUYeCKOH palboThl, (GamMHiIus W WHUIUAIBI TpEnojaBareis, (amMuiInsd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IrpyMIibl U AaTa 3aIUThl Pa0OTHI.

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

Bwvi6oowvr 1o poenanHoi paboTe JOMIKHBI 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 TpUBEIEHBI B CEKTOpPE HOpMAaTUBHOM mokyMeHTanuu [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 nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

11.3. MeTonuueckne ykazaHusi Uisi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPATOPHBIX
pabor.

B xoxe BemonHeHUs 1abOpaTOpHBIX paboOT OO0y4aIOMUKCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOAUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBIM(UKAUMOHHOW XapaKTePUCTUKOW OO0Yy4aromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIBbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIUTHYECKON YacTe U KOHTPOJIbHBIX MEPONPUSTHH.

Brimonnenue 1abopaTtopHBIX pabOT OO0y4aromIMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpENeIseMOd y4eOHbIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
00eCTeynBarOIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMs IPOLECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCLMILINHEL,

— 3aKpeIUICHHEe, Pa3BUTHE M JeTalM3alMsl TEOPETUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JEKIUSAX;

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLIUILINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ta00PAaTOPHBIX PaboT

B Teuenme cemecTpa Kaxablii CTYACHT B COOTBETCTBHU C pabodeid MporpaMMoi o
mucruminae Dusnka JOMKEH BBINOTHUTH OMpeeNieHHOe 4YHciio jabopaTopHbiXx pabdor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO Ha BBINOJIHEHHE
U3MEpPEHU, ¥ OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HE BO BpeMs 3aHSATHH, a JOMa WU B
O6ubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUNA CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0opaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLIUATHHOM KypHAJIe; TaM HY)KHO 0053aTeIIbHO PACIIHCAThCS.

B naGopaTtopuio CTyIEHTBHl [OJDKEH NPUXOIUTh MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpoUYUTaTh OMHCAHHWE PAOOTHI M TEOPETHYECKHE CBEACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAHHOW JHTEpaType |
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOMS, BBIITyCKaeMbIe KadeIpoii.

BomonusaTe paboTy CTYIEHTY pa3peliaeTcs, JUllb MOCie JOMYCKa, MOJy4YeHHOTO MOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens TOKEH YOSUTHCS, YTO CTYACHT TOHIUMACT:

- Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIE/IOBATD;

— Kakad ICJIb NepCl HUM MMOCTABJICHA,



- KakMMH MpUOOpaMHU U KaK BeyTCsI U3MEPEHUS;
- KaK CJIeyeT MPOBOAUThH HKCIIEPUMEHT.

[TonydeHHBIH TOMYCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

B mpouecce BwImomHEHUs J1a00OpaTOPHOM pabOThl HYXHO OO0S3aTEIBHO 3alOIHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHHUN TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJbKUMHU CTYI€HTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOJUYECKUM TIocoOueM; (amwuins, WHUIIHAIIBI
CTyJIEHTa W HOMEpP TPYIIbl, GamMuInsg W WHUIMAIBI MpEnojaBareis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOopa, paboumii auanazoH, IeHA
JEJICHUs, KJIACC TOYHOCTH W [Ip.); MapameTphl YCTAHOBKH, Ha HEW YKa3aHHbBIC;, PE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTA.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHUM W NAHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIUIIb YEePTUTH TAOIUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIAY U MEPETHUCHIBAHUE UX B
KOHIIE 3aHSTHUS HAUYHWCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MOKHOCTb
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh M aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMJICHUU OTUETA.

[To oxoHYaHWU M3MEPEHUN TMPOTOKOI 00SI3aTENBHO MAETCs Ha TIOIUCH MPETOJaBATEIIO.
be3 3T0il moAnMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMUCH CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MpermoaaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIHHO BBINOJIHSAJIACH U YKa3aHHbIE 3HAUECHUS ACHCTBUTEIHHO
MOJIy4YeHbl IMEHHO TE€M CTYAEHTOM, KOTOPbI COCTaBUI MPOTOKOJI.

[lo pesynbratam, 3adMKCUPOBAaHHBIM B MPOTOKOJE MU3MEPEHHM, 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 TPEIoIaBaTeNlb BICTABISIET 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 €€ CledayeT
IIEPEIINCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Omnucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CretyeT orpaHu4uThCsl (QyHKIMOHATBHON
WIN DJIEKTPUYECKON CXeMOM YCTaHOBKU. He HyXHO NpHUBOAWUTH BHELIHETO BHIA NPUOOPOB.
Jlanee HEOOXOIMMO OMHUCATH SKCIIEPUMEHT U MIEPEUUCIINTh U3MEPUTEIIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKHUX XapaKTEPUCTUK, IEPEHECEHHOM U3 POTOKOJIA U3MEPEHUM.

3. Paboune popmybl.

PabGounMu Ha3bIBAalOTCS TOJBKO T€ (OPMyJNbl, MO KOTOPHIM HEMOCPEACTBEHHO
NPOM3BOJATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popMyse JODKHO CTOATH TO, UTO
clleflyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIOCh B paboTe WM u3BecTHO. Bee npuBeneHHbIe
(dopMyIIBI TOJKHBI OBITH IPOHYMEPOBAHBI.

BeiBog popMyn M IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOAUTH HE HYXKHO.
@opMynbl A7 BBIYMCICHHUS TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00padoTku
Pe3yJIbTaTOB U3MEPEHUI B 9TOM Pa3zAeiie TOXKE HE MPUBOIATCA.

4. Pe3ynbTaTbl U3MEPEHUN U BBIYMCICHUH.

B sTOM paznene oryera AOMKHBI ObITH NMPUBEAEHBI BCE M3MEPEHHBIE M BBIYHCIICHHBIE
pe3ynbTatbl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BHUJAE HAITAAHBIX Tabmul. B
IPUBOAMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JMIIHHUE JECATUUYHBIE pa3psas! (IogpoOHee 00 3TOM




noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJIKHBI OBITH
IIPUBEJCHBI B 3TOM pa3Jere.

5. IIpumepsl BEIYUCIICHU.

B sTom pa3zgene otueTa 1OKHBI OBITH TPUBEIECHBI TOAPOOHBIE TPUMEPHI BBIYUCICHUHN 11O
Kax10il paboueit ¢opmyne. He HyX HO NpPHUBOAWUTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJIHOTO MpHUMepa Mo KaxIoil dopmyine. DTOT paszien HyXKeH A TOTO, YTOObI IMPernoaaBaTesio
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUSAX, €CITH TAKOBBIE BCTPETSATCS.

6. BprunciieHre NOrpemHoCTe.

B ostom pasnmene ordyera IOMKHBI OBITH MPEACTAaBICHBI (POPMYIBI, MO KOTOPBIM
IPOBOAMIIACH MaTeMaTHueckas o0paboTka pe3ynbTaToB M3MepeHuil. JIoKHBI ObITh BBHIBEICHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMATUYECKUE W CIy4aiHble IOTPEIIHOCTH U
MIPEACTABJICHBI IPUMEPBI BBIYMCIICHUN MO KaXKI0M U3 HUX.

DTOT pa3zen 0TyeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy Gosblie BCero BONpOCOB,
B HEM OojblIe Bcero omwuOOK. Teopus MOTrpentHoCcTe OOBIYHO ObIBAET HAMWCAaHA s
MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICIICH MaTeMaTHKoW. B HacTosmiem mocobuu
aBTOPBI MOCTAPATUCh OCTABUTH JIUIIb CAMOE BA)KHOE IO ITOM TE€ME M H3JI0KUTh MaTepHall MO
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCYHKH.

HeGomnpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
NPUBOJATCS Ha OTAENBHOM JHcTe. B m000M cilydae OHU JOJDKHBI OBITh MOAMHMCAHBI U
NPOHYMEpPOBaHbI, Ha HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTdera. I'paduku o0s3aTenbHO
BBITNOJHSIOTCS Ha MUJUIMMETpoBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BeJIMYMHA M B KaKUX E€AMHHUIAX BJOJIb Hee OTKJIajbpiBaeTcsi. Ha camMux ocsiX JOIDKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPAUHATHOMN CeTKU. MI3MepeHHbIE Ha ONbITE 3HAUYEHHUS MOJIUCHIBATH
Ha ocsx He cnenyer. Ha rpaduk ob6s3arenbHO HaHOCSTCA BCE DKCIEPHUMEHTAIBHBIE TOYKH, H
MIPOBOJUTCS COEAMHSIOMAs UX JUHUA. OKOJO OAHOM MM HECKOJIBKHX TOYEK OTKJIAJbIBAKOTCS
CHUCTEMAaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOUIMX HM3MEpEeHu# (moapodHee 00 3TOM moOWaeTr
peyb HUXKE).

8. OxoHUaTeIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTomM paszgene ordyeTa HYXKHO TOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
Hanucarb, KaKUe MOJTY4eHbl BEJIMUNHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu m3Mepenusi mpoBOAMIUCH Pa3HBIMH METOJIaMU, TO 00S3aTeIbHO HY>KHO CPAaBHHUTD
3TH PE3yJabTaTbl M UX MOTPELIHOCTH, CHEJaTh 3aKJIIOUEHUE, KAKOW METOJ Jydylle, TOYHEE,
yno0Hee.

Ecnu u3BecTHO TabinMYHOE 3HAUYCHHE W3MEPEHHOM BEIMYUHBI, TO HYXXHO 00s3aTEIbHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITE 3HAYEHHEM M JaTh apryMEHTHPOBAaHHOE 3aKII0ueHHe 00
UX COBIIAJCHUH WM HECOBIA/IECHUU.

Ecnu B pabote 3HaueHUs] OHON U TOM € BEIMYUHBI MOJYYEHBI SKCIEPUMEHTATIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0UYeHue 00 UX COBMA/ICHUU WIIM HECOBIAICHUH.

B cnywae, xorma MeXIy CpaBHMBAacMbIMU BEJIMYMHAMHM HMEIOTCS HENOIMYCTUMBIE
pPacxXoXkJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOXKEHHE O
BO3MO>KHBIX IPUYHMHAX 3TOTO HECOBIAJCHMS.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 TPOBEPHUTHh KAKOK-TO (DHU3UUYECKUN 3aKOH WIIM U3YIUTh
SBJICHHE, TO B JAaHHOM pasjelne HeoOXOOUMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABJICHHBIH
BOITPOC.

BbIBOJ T0MKEH COOTBETCTBOBATD €N PAOOTHI.

TpeboBanus kK 0pOPMIIEHHIO OTYETA O JIAOOPATOPHON paboTe
TUTYNBHBIN JIUCT OTYETA JODKEH COOTBETCTBOBATH MIA0JOHY, MPUBEIACHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtauu ['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 TIpuUBEIEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

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

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

1. Mexanuka. KomebGanus 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'YAIIL 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. YueoHo-meromnueckoe mnocodue // E.H. Kormmkos, H0.A.

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

KsanToBas ¢usuka. JlabopaTopusrit npaktukym // B.M. Annpees, M.IO. Eropos, N.1.
KoBanenko, A.B. Kombuibnio, E.H. Kornukos, WU.I1. Kpexrynosa, 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. Meronuueckue yka3aHus Uil 00yJaromuUXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTHL.

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00Y4aIOUIHIICS BBIOIHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
Y4YaCTHS.

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

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM PpaboOTHI, y 0Oydaromerocss GopMHUpPYyeTCs
nesniecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU M CHCTEMAaTH3allMK NMpUOOpeTaeMbIX 3HaHUIl, 00ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOydYeHHs, TOMOTaeT IOJyYUTh HABBIKM IOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

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

—  y4eOHO-METOIMYECKUN MaTepHal 1o TUCIHUILINHE;

— METOJMYECKUE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00yyaromuxcs
0 3204HOM (hopMe 0O0ydeHus).

11.5. Meronuueckue yka3aHus I OOYYAIOUIMXCSA 10 TPOXOXKICHUIO TEKYILEro
KOHTpOJIL YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHHS XOJa OCBOSHUS
JUCLUIIAHBL.

Texymuii KOHTPOJIb OCYIIECTBIIETCS 10 KaJleHAapHOMY ydeOHOMY rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpaxaroTcs B paboumx yueOHbIX
wiaHax Ha cemectp. OOydarolmuiics JTOJDKEH BBIMOJHUTh BCE KOHTPOJBbHBIE MEpPONPUATHUSA,
IPeIyCMOTPEHHBIE Ha JTAaHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBIsAET OaJUIbHBIC
OLICHKH, HaOpaHHbIE CTYIEHTAMU TI0 pe3yJbTaTaM TEKYLIEro KOHTPOJIS.



OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaronuxcs SBISIOTCS: YCTHBIN
ONPOC Ha JIGKIMOHHBIX WM MPAKTUUECKHX 3aHATHSAX; 3aliura Ja0opaTOpHBIX padoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUM, 00y4JalomMXCsi MOTYT OBITh: Oecenbl MmpernoaaBaTens
1 00ydJaromerocsi; KOHTPOJIbHBIE BONPOCH! M 3aqaHus. KOHTpOIbHOE MEpONpHsTHE CUHUTAETCS
BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MOJY4YHJI OLEHKY B Oauiax He HIKE MHHUMAJIbHOM
OLICHKH, YCTAHOBJICHHOW MPEMOAaBaTeIeM 110 JAaHHOMY MEPOTIPHATHIO.

JlukBumanust 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaroluMcs
3aHATHH 0e3 yBaOXKWUTENBPHOW NPHYMHBI, OTKa3a, OOYYalOMIErocss OT OTBETOB Ha 3aHATHIX,
HEYJOBJIECTBOPUTEIBHOTO OTBETa, OOYYaloOIIErocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIBHOTO
BBITIOJTHEHUSI KOHTPOJIBHBIX, JJAOOPATOPHBIX M MPAKTHYECKHX PabOT MOXKET OCYIIECTBIATHCS Ha
UH/IMBUYQJIbHBIX KOHCYJIbTAIUAX.

Pe3ynpTaThl TEKymiero KOHTPOJS yCHEBAEMOCTH OOYYAIOMIMXCS CIY)KaT OCHOBOHM ISt
POMEXYTOYHOW aTTECTAIlMM: MOJYYeHUs 3adeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 Y4eOHON JUCITUTUTIHE.

B Teuenue cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy HIM DK3aMEHY
CTYAEHTY HEOOXOMMO c/IaTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PAOOT, BBIIIOJHUTH
TECTUPOBAaHUE B cHUCTeMe aucTaHioHHOro oOyueHuss ['YAII https:/Ims.guap.ru He Huxe
OLICHKH «Y/IOBJICTBOPUTEILHO». B cilydae HEBBINOTHEHUS BBIICH3IOKECHHOTO CTYAEHT, HPH
YCIICIIHOM NPOXOXKJACHUH MPOMEKYTOYHON aTTECTallMU, HE MOXKET MOJIyYUTh aTTECTAMOHHYIO
OLICHKY BBIIIIE «yJOBJICTBOPUTEIHHO.

11.6. MeTonuueckne ykazaHUs UIsI 00YYaIOIMIUXCS MO MPOXOXKIACHUIO MTPOMEKYTOUHOM
aTTeCTallHH.

ITpomexxyrounass  arrectaust  OOydyaroIIMXCsl — HpPEAyCMaTpUBaeT  OLEHUBAHHE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opma OICHKM 3HAHH, MOJYyYEHHbIX OOYydYalolIMMCs B Ipolecce
U3yUYeHHs BCeW IMCLUMUIUIMHBI WM €€ YaCTH, HAaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
IOPUMEHATh MX A PELIeHUs MPAaKTUYeCKUX 3a7ad. ODK3aMeH, KaK IpPaBUJIO, MPOBOJUTCS B
NEPUOJ SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCSl ATTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOPOLIO», «yIOBIETBOPUTEIILHOY, «HEYIOBIECTBOPUTEIBHOY.

B teuenue cemectpa cTyAeHTY He0OX0aUMO caaTh He MeHee 50% nabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJHUTH TECTUPOBAaHUA B cpeae LMS He HuKe oneHKH
"y10BIETBOPUTENBHO". B cilyuae HEBBIIOJIHEHUHN BBILIEU3I0KEHHOTO, CTYACHT, IIPU YCIIELTHOM
IPOXOXKJCHUN TPOMEXYTOYHOH arrectaiud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAlMOHHYIO OLICHKY BhIIIE "XOpoiIo".

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

Kpurepun oniennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUHU «BBICOKUI». KommereHuuun
chopmMHpoBaHbl. 3HAHHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO MPUMEHSIOTCS
K PELICHUIO KaK THUIOBBIX, TaK M HECTAHAAPTHBIX TBOPYECKHUX 3adaHuil. J/lemMoHcTpupyercs
BBICOKHH YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS aJJalITUBHOCTh MPAKTUYECKOTO HABBIKA.

OneHka «X0po1I0»: YPOBEHb OCBOCHUS KOMIIETEHLMU «IIPOJABHHYTHIN». Komnerenuuu
chopmMHpoBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHBIE. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrtep,
INPUMEHSIOTCS K PpEIICHUI0 THUIOBBIX 3ajaHuil. JleMOHCTpHpyeTcss AOCTaTOYHBIH YpPOBEHBb
CaMOCTOSITEIbBHOCTH YCTOWYMBOI'O NMPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIEeTBOPUTEJIbHO»: YPOBEHb OCBOCHHUS KOMIIETEHIMU «IIOPOTOBBINY.
Komnerenmmu copmupoBansl. CdopmupoBanbl 0a30Bble  CTPYKTYpBl 3HAaHHH. YMeHHA
dbparMeHTapHBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCs HU3KUN ypOBEHBb
CaMOCTOSITENIbHOCTH MPAKTHYECKOTO HABBIKA.



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

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

Cucrema OLICHOK IIPU NPOBEIECHUH TEKYIIETO KOHTPOJS U MPOMEKYTOYHOM aTTeCTaLlMU
OCYILIECTBJISIETCS. B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxxeHue o TEKyIIEM KOHTPOJE YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYyYAlOIIUXCS 10 O0pa30BaTeIbHBIM IMPOTPaMMaM BBICIIETO
obpazoBanus B ['Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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