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AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mnporpamMMy OakajaBpuaTa [0 HAampaBJICHUIO MOArOTOBKHM/ crenuansHocTH  27.03.05
«HHOBaTuKa» HanpaBieHHOCTH «VIHHOBAIIMY U TEXHOJOTUYECKUI MEHEKMEeHT». Jluciumimna
peanmuzyercs Kapeapoi «Ne3».

JlucuuniuHa HaleJeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOMIUX KOMIIETEHIIUH]:

VYK-1 «CrocobeH ocymiecTBIsATh MOUCK, KPUTUUECKUN aHAIM3 U CHHTE3 MH(OpMAIHH,
MPUMEHSTh CUCTEMHBIN OJIXO ISl PELICHUSI IOCTABICHHBIX 3a/1a4»

VK-2 «CrocobeH ompeneisTh Kpyr 3ajad B paMKax IOCTAaBJICHHOM IeNM U BHIOMpATh
ONTHUMAJIbHBIE CIIOCOOBI MX PEIICHUs, UCXOJ U3 JEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYEHU I

OIIK-1 «Crocoben aHanmu3upoBaTh 3a1a49u MpodhecCuoOHaTBHOM JASSITEIIPHOCTH Ha OCHOBE
MOJIOKEHUH, 3aKOHOB M METOZIOB B O0JIACTH MAaTEeMAaTUKH, ECTECTBEHHBIX M TEXHUYECKUX HAYK)

OIIK-2 «Cmnocoben ¢opMyaupoBaTh 3amadyd MPOQPECCHOHAIBHONW JeATEeILHOCTH Ha
OCHOBE 3HaHUM NPOPUIBHBIX pa3leioB MaTeMaTUYeCKHX, TEXHHYECKMX W €CTECTBEHHO-
HAyYHBIX JUCIUIUIHH (MOIYJIEH )»

OIIK-10 «Cmocoben pa3pabaThiBaTh aJIrOPUTMBI U KOMIIBIOTEPHBIE IPOTPaMMBI,
MPUTOJIHBIE JJISl TPAKTUYECKOTO IPUMEHEHUSI

ConepxaHue IUCHMIUIMHBI OXBAaThIBAET KPYI BOMNPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
obmeit hu3uKH.

[IperonaBanrie TUCHMIUIMHBI TPEAYCMAaTpPUBAET ClEAyIoUe (GOpMbl OpraHU3aIMU
yueOHOro mpoliecca: JIEKIUH, MPaKTHUYEeCKUe 3aHATHS, JJabopaTOpHbIe pabOThl, CAMOCTOSITENIbHAS
paborta.

[IporpaMMoil NHUCHUIIMHBI TPETYCMOTPEHBbI CIEAYIOIIUE BUABI KOHTPOJIA: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUYHAs aTTecTalus B popme 3K3aMeHa.

OO6mIasi TpPyI0OEMKOCTh OCBOSHHUS JAMCIHUIUIMHBI COCTaBisieT 13 3aueTHhIX eauHuI], 468
4acoB.

SA3bIK 00y4YeHUS 110 AUCIMIUIMHE «PYCCKHUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- MOJTy4eHHE CTYICHTAaMU HEOOXOAMMBIX 3HAHUN U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;
- TpelICTaBJICHHE BO3MOXXHOCTH CTyJIE€HTaM pa3BUThb U MPOJEMOHCTPUPOBATH HABBIKH B
U3MEPEHUSX, BEIUMCICHUSIX U 00pabOTKE pe3ynbTaTOB H3MEPECHHUIA;
- CcO3JaHue TMOJJepKHUBAlOIIe 00pa30BaTENbHON Cpeapl MpernojaBaHUs s OCBOCHUS
TEXHUYECKUX AUCIUIUIMH.

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

1.3. IlepeueHb mIaHUPyEMbIX pPe3yIbTATOB O0YUEHHS MO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI 0Oydaromuiics AOHKEH 00JaaaTh CIeTyIOIUMU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B

Tabymue 1.

Tabnuna 1 — [lepeueHs KOMIETEHIINI U MHAUKATOPOB UX TOCTHKEHUS

Kareropus (rpymma)
KOMIICTCHIINU

Koo u
HanMEHOBAHUE
KOMIIETEHIIN N

Kon n HanmMeHoBaHMe UHIMKATOpA
MOCTHIKEHUS KOMIIETEHIINU

YHuBepcanbHbIe
KOMIICTCHIINU

YK-1 Cnocoben
OCYILIECTBIIATH
MOUCK, KPUTUYECKU I
aHaJIN3 U CUHTE3
nHdopmanuu,
MMPUMCHATH
CUCTEMHBIN ITOIXO0M
AJId pCHICHU A
MOCTaBJICHHBIX 3aJa4

VK-1.JI.1 ocyiiecTBisieT aHaIN3 CUTYyallu
B PEAIbHBIX COLIMAIBHBIX YCIOBUSAX AJIS
BBISIBJICHUS aKTYaJIbHOW COLIMATIBHO-
3HAUYMMOM 3a1a4n/TIPOo0IIeMBbI, TPeOYIOMIeiH
pelieHus

YHuBepcalbHbIE
KOMIIETCHIINH

YK-2 Criocoben
OIIPENENATh KPYT
3a/1a4 B paMKax
IIOCTaBJIICHHOHN LIEJIN
U BBIOMpAThH
ONTUMAJIbHBIE
CIIOCOOBI UX
peILeHMs], UCXOAs U3
JEUCTBYIOLIUX
IIPaBOBBIX HOPM,
UMEIOLINXCS
pecypcoB u
OTpaHUYECHUN

VYK-2.3.1 3HaTh BUIIBI PECYPCOB U
OrpaHu4cHUs 1Jid pCIICHUA TOCTABJICHHBIX
3a1au

Ob6memnpodeccnoHanbHBIE
KOMITCTCHITHH

OIIK-1 Cnocoben
AHATM3UPOBATH
3a1a4uu
npohecCHOHANBHOM
JEATEILHOCTH Ha
OCHOBE IIOJIOXKECHUIA,
3aKOHOB M METOJIOB
B o0acTu
MaTEeMaTHKH,
€CTECTBECHHBIX U
TEXHHUYCCKHUX HAYK

OIIK-1.3.1 3HaTh OCHOBHBIC ITOJIOKCHMS,
3aKOHBI U METO/Ibl €CTECTBEHHBIX HAYK U
MaTeMaTHKHU

OIIK-1.Y.1 ymeTb npuMeHATH 0a30BbIE
€CTECTBCHHOHAYYHBIC U MATEMATHYCCKHE
3HaHUS IS peLeHus 3a/1a4
npodeCCHOHAIBHON JeATETHHOCTH
OIIK-1.B.1 BnageTh HaBbIKaMH pELICHUS
poeCCHOHANIBHBIX 3a]1a4 Ha OCHOBE
0a30BBIX €CTECTBEHHOHAYYHBIX H
MaTEeMaTHYECKUX 3HAHUU

Ob6menpodeccnoHabHBIE

OIIK-2 Cnocoben

OIIK-2.3.1 3HaTh NpodUILHBIE pa3aeibl




KOMIIETEHINH (dhopmynupoBarthb MaTeMaTUYeCKUX, TEXHUUECKUX U
3a7a4u €CTECTBEHHO-HAYYHBIX TUCHIUTUTHH
npodeccuonanbaor | OIIK-2.V.1 ymMeTh NpUMEHSTh U3BECTHBIC
JESITEIIBHOCTH HA METOJIBI PEIICHUs 3a1a4 MpodeccrnoHalIbHON
OCHOBE 3HaHUM JEeSITEIIbHOCTH
PO HIBHBIX
pazaenos
MaTeMaTHYECKUX,
TEXHUUYECKUX U
€CTECTBEHHO-
HayYHBIX
TUCITUTIIAH
(Moyreii)
OIIK-10 Criocoben
pa3pabaThiBaTh OIIK-10.3.1 3HaTh OCHOBHBIE AITOPUTMBI 1
AITOPUTMBI U KOMIIBIOTEPHBIE TIPOTPAMMBI, IPUTOTHBIC
Ob6menpodeccnoHanbHble | KOMIBIOTEPHBIE JUISL IPAKTUYECKOTO MPUMEHEHUS TIPU
KOMTIETEHITHH POTPaMMBlI, pEIICHUS TPAKTUIECKUX 33129
MIPUTOTHBIC IS nudpoBuzauu B 006J1aCTH
MPAKTUIECKOTO po(hecCHOHANTEHOM e TEIIbHOCTH
PUMEHEHHUS

2. Mecro aucuumuinHbl B cTpykType Ol
JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS

IIPpU U3YUCHUU CIICAYIOIIUX AUCIUIIINH

— «MaremaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremaTnka. MaTemMaTHUeCKHI aHAIIN3,

— «Marematuka. Teopus BEpOATHOCTEH U MaTEMAaTUYECKasi CTATUCTUKAY.

3HaHMA, TOJY4YEHHBIE NPU W3YYCHHUM MaTepuana IJaHHOW IHCLUIUIMHBI, MMEIOT KaK
CaMOCTOATEJIBHOE 3HAYECHUE, TaK U UCIOIb3YIOTCS IIPU U3YUYEHUN IPYIUX JUCLMILIAH:

— «DIIEKTPOTEXHUKAY,
— «MarepuanoBeeHuEY;
— «MexaHukay;

— «I/IMI/ITaI_II/IOHHOC MOACIINPOBAHUC (1)I/I3I/I‘ICCKI/IX 1 TCXHOJIOTHYCCKUX MPOUCCCOB»;

— «DJIEKTPOHUKAY.

3. O0BeM u TPYyIOEMKOCTh TACIIUILTAHBI
Jlanuele 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M paclpeAeeHne 3TOH TPYJOEMKOCTH 10 ceMeCcTpaM) IPeACTaBIECHbI B

Tabnure 2.
Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI
. TpymnoeMKOCTh IO ceMecTpaM
Bun yaeOHO# paboTh Bcero Nol Ned N3
1 2 3 4 5
Obwasn mpyooemKochb OUCYUNTIUHDL, 13/ 468 5/ 180 5/180 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyueckoli n0020moeKu
Ayoumopnuie 3auamus, BCETo 4yac. 204 68 68 68
B TOM YHCJIE!
nexumw (JI), (gac) 102 34 34 34
npaktudyeckue/cemunapckue 3anarus  (113), 51 17 17 17




(dac)

naboparopusie pabotsl (JIP), (dac) 51 17 17 17

KypcoBoii nmpoekT (padota) (KII, KP), (dac)

9K3aMeH, (Jac) 135 54 45 36
CamocmosamenvHas paboma, Bcero (dac) 129 58 67 4
Buo npomesxxcymounoit ammecmayuu: 3ayer, OKk3., OK3. OK3.
mudd. 3auget, sx3ameH (3auer, Judd. 3au, OK3., OK3.
DK3.*%*) OK3.

%

Ilpumedanue: KaHIUAATCKHIN SK3aMEH

4. ConepxaHue TUCIUTIIAHBI
4.1. Pacnpepnenenue TpyI10€MKOCTH JTUCLIUILIAHEI IO pa3jeiaM U BUIaM 3aHATHIM.
Pazaenpl, TeMBI TUCITUTIIIUHBI  UX TPYJOEMKOCTh TTPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Jlexknuu 113 JIP KII CPC
Pasnensl, TEMBI JUCIIATIIMHEI (1ac) (C3) (tac) (qac) | (wac)
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 19
Pasznen 2. Konebanus 1 BOJIHEL 11 6 7 19
Paznen 3. MonekynsapHas ¢puzuka 12 3 3 20
Hroro B cemectpe: 34 17 17 58
Cemectp 2
Paznen 4. DnexTpuyecTBo 11 7 8 22
Pa3nen 5. Margetusm 11 8 6 22
Pasnen 6. Ontuka 12 2 3 23
Hroro B cemectpe: 34 17 17 67
Cemectp 3
Pasnen 7. KBanroBag onruka 11 5 7 1
Pasnen 8. KBanroBas MexaHuka 11 9 3 1
Paznen 9. ®usnka atToMHOTO sigpa 12 3 7 2
Uroro B cemectpe: 34 17 17 4
Hroro 102 51 51 0 129

IIpakTnueckass MOATrOTOBKA 3aKJIIOYAETCSl B  HENOCPEICTBEHHOM  BBIIIOJHEHUH
OoOy4JaloIMMHUCSA  OMNpEAENCHHBIX  TPYIOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oynayiei
npodeCcCHOHATBLHOMN 1eATeNFHOCTBIO.

4.2. ConepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Paspen 1. MexaHuka.




Kunematnka fABWKEHHS MartepuaibHOM Touku. Ilyth wm
nepemenienre. Ckopocte u  yckopenwe. HopmanbHoe u
KacaTeiapHOe yckopeHus. [locTynmaTenbHOe M BpamiaTeabHOE
nBwkeHue. OcCHOBHasi 3aJaya KWHEMAaTUKW MaTepUaIbHOMN
Toukd. CBSI3b JMHEWHBIX W  YIVIOBBIX BEJIWYMH MpHU
BpalaTeIbHOM JIBHJKEHHH.

Nuepumansupie  cuctembl  orcuera. (OCHOBHBIE — 3aKOHBI
KJIACCUYECKOH IUHAMHUKU - 3aK0oHbI HeroToHa. OCcHOBHAY 3agada
JMHAMUKU MaTepralbHOM TOYKU. HemHepuuaibHbIE CHUCTEMBI
otrcuera. Cuibl HHEpUUU. 3aKOH COXpaHEHHs uMmyibca. LlenTp
Macc u ero AsmwxkeHue. Cucrema meHTpa Macc.

Mexannueckass paboTta W MOIIHOCTh. KuHeTHueckas >HEprus.
3aMKHYThIE U HE3aMKHYThIE CUCTEMBI. [loTeHIIManbHast SHEeprus
cucteMbl. CBsI3b MEXAYy NOTEHIMATBHOW HSHEPruerd M IMOoJeM
KOHCEPBAaTUBHBIX CHJI. 3aKOH COXPaHEHHUS MEXaHHYECKOU
SHEPTUH.

MOMEHT CUJibl U MOMEHT HUMITYJbCa. YpPaBHEHHUE MOMEHTOB.
3aKOH COXpaHEHHUsSI MOMEHTa HUMITyJbca. MOMEHT HUMITyJibca
TBEPAOrO TE€Ja OTHOCUTENIBHO HEMOJABUKHOW OCH. MOMEHT
nHepur. OCHOBHOE YpaBHEHHE [MHAMUKH BpAIIaTEIbHOTO

JIBUKEHWsT  TBepAoro  Ttena.  KuHeTnueckas  3HEprus
BPAILAOIIETrOCs TBEPAOTO TEIa.
ITocTtynatsl CIIELUAIIBHOU TEOpUH OTHOCUTEIBHOCTH.

JlopenoBo COKpaIllCHHE JUITAHEI CTEPXKHS. OCHOBEI
PEIATUBUCTCKOM MexaHuKU. VIHTepBan, €ro MHBAPUAHTHOCTB.
PenstuBucTckuit HMITYJIbC. OcHoBHOE ypaBHEHHUE
PENATUBUCTCKOMN JTUHAMUKH. Kunernueckas SHEPrUs
penATUBUCTCKOM YacTuilbl. CBsizb Macchl W dHeprun. CBs3b
MEXAY SHEPTrUe U UMIYJIbCOM YaCTHUIIBL.

Pazgen 2.

Kosie0anus u BOJHBI.

I"apmonunyeckuit u AHTapPMOHUYECKU I OCIUJUISITOP
(MaTeMaTU4eCcKril MasTHUK, QU3NUYECKUN MASTHUK, KOJICOaHUS
noa jaedcTtBueM ynpyro cuibl). CrokeHue KoJaeOaHwMi.
Huddepenunansnoe ypaBHeHue Konebanuil. CBoOOAHBIE,
3aryxaroiue kosuebanus. Beinyxaennbie koneOanus. Pezonanc.
KunemaTnka BOJTHOBBIX TpoleccOB (TUIOCKHE M cepuueckue
BONHBI). BonHoBoe ypaBHenuwe. [lpuHUUN Cynepro3uIny.
Oneprusi BosHbl. [loTok sHepruu. NHTEHCUBHOCTH BOJIHBI.
Crosiuas BonHa. 3Byk. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM
BOJIHBI.

Pa3nen 3.

Moaexkyasipaas pusnka.

TepmoauHamMuueckue COCTOssHMSA M mpouecchl.  [loHsAtue
byHkuuu coctosiHus. BHyTpennssi sHeprus. KomaumdecTBo
teroTel. PaboTta Tena mpu m3MeHeHun ero oOwrema. Ilepsoe
HA4aJl0 TepMOJUHAMUKU. TemmepaTypa U BHYTPEHHsA DHEPrus
Kak (QyHKIMA coctostHusA. TeruoemkocTs. DHTponus. Bropoe u
TpeTbe Havasla TepMoauHamuku. Teopembl Kapno. 3akon
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSISI SHEPIUs,
TEIIOEMKOCTH, ypaBHEHHE anuabatel, paboTa MpH pasIndHbIX
nporeccax, 3HTponus). CKOpOCTH TEMJIOBOTO  JBMXKEHUS
MoJieKysl. CpenHsisg KHHEeTH4ecKasi SHeprusi Mosiekysil. OCHOBHOE




YPaBHEHHE  KHHETHYECKOW TEOPHUM  HICAIBHBIX  Ta30B.
Pacnpenenenue bonbimana.

Pa3nen 4.

DJIeKTPUYECTBO.

Onextpuueckuil 3apsa. CBoHCTBa 3JIEKTPUUYECKOTO 3apsja.
B3anmoneiicTBre 3IEKTPUUECKUX 3apsA/IoB B BaKyyMe. 3aKOH
Kynona.  DOnekrpocratmyeckoe  moine.  HanpsbkeHHOCTB
JNEKTPOCTATHYECKOTO  mnoyid.  [IpuHnunm  cynepnos3uinum.
OnexkTpudeckuil aumons. Pabota CcHIl 3IEKTPOCTATUYECKOTO
nossa. Teopema O LUPKYJISAIMM BEKTOpa HAIPSHKEHHOCTH.
[ToTenunanpHOCTH AIEKTPOCTATUYECKOTO OJIS.
HanpspkeHHOCT M MOTEHIUaN  AJIEKTPOCTATUYECKOTO  ITOJIA,
CBsA3b MEKIy HUMHU. Teopema ['aycca [u1s 371€KTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

OnekTpocTaTUKa B BELIECTBE.  T[HUIBI  JHUAJIEKTPHUKOB.
[Monspuzanus auanekTpukoB. CBOOOAHBIE U CBSA3aHHBIE 3aPsi/Ibl.
Jusnexrpudeckas BOCIPUUMYUBOCTb. JusiiekTpudeckas
MIPOHMUIIAEMOCTh.  DJEKTPUUYECKOE CMEIICHUE  (MHIYKIIHS).
Teopema T'aycca nmus 3JIEKTPUYECKOrO IIOJISL B JAUDIIEKTPHUKE.
[Tone BHYTpHM NPOBOJHUKA.

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

Pasnen 5.

MarseTusMm.

3akoH bwuo-Capapa-Jlammaca. Ilone cosieHonma u TOpouaa.
®opmyna Jlopenua. Cuna Ammepa.

MarauTHOe 10Jie B BemiecTBe. HamaranuenHocts. MaruuTHas
BOCITPUUMYHUBOCTb. MaruuTtHas MPOHUIIAEMOCTb.
HanpspkeHHocTh MarduTHOTO TIOJIA. JlnamaraeTuku,
napaMarHeTHKy, QeppoMarHeTHKu. TeopemMa O MHUPKYIALUN
BEKTOpa HANPSXKEHHOCTH MarHUTHOTO TOJISI.

3akon ®apazes. [lpaBuno Jlenna. Camounnykuus. B3zanmuas
WHITYKIIUA.

OObeMHas TMIOTHOCTh JHEPrHMM MarHUTHoro mouss. Cucrema
ypaBHeHUM MakcBeiuia. MareprajibHbl€ ypaBHEHUS.

Pazmen 6.

Onruka.

[Inockue MOHOXPOMATHYECKUE DIIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa  3JEKTPOMarHUTHBIX  BOJIH.  Bektop  Ymosa-
[loliHTHHTA. 3aKOHBI TPEJIOMIICHUS U OTpPaXXEHUsS CBETa.
AOCONIOTHBIN MTOKa3aTesb MPEeTOMIICHHUS.

HNuTtepdepentus. Metoasl HaOM0AeHUS HHTEP(HEPEHITNN CBETA.
Hudpakuus csera. [Ipunuun [oiirenca-®penens. ducnepcus
ceera. [(udpaknmonnas pemerka. [Tomsipuzanust cBeta. 3akoH
Maioca.

Paspen 7.

KBanToBas onruka.

TennmoBoe wu3nmyuenue Ten. 3akoH Kupxroda. 3axoHbI
W3IIy4eHHUs] aOCOJIOTHO YEpHOTO Tena. YabTpaduosieToBas
katactpoda. KsanroBas runoreza u ¢dopmyna Ilnanka.
KBanToBas onruka. ®otoaddext, onbitel CToneroBa. @OTOHEI.
Hasnenne cBeta. KopnyckynsapHo-BoaHOBOH nyanusm. Dddexr




KommroHna.

Pazgen 8.

KBanTtoBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epua. ['unoresa ne bpoimns.
®dazoBas U IpynnoBas CKOpPOCTU BOJH J¢ bpoinsa. BomaHoBoM
nakeT. CTaTUCTUYECKOE MCTOJIKOBAHME BOJH J€ bpoims.
[punnun  HeompenenenHoctu  [eiizenOepra.  BoxHoBas
GbyHKIIMSI, €e OCHOBHBIE CBoMcTBa. Omeparopbl (PU3HMUECKUX
BeNMYMH.  BpemMeHHoe W CTallMOHApHOE  ypaBHEHHE
[lIpenunrepa, KBaHTOBBIE COCTOSIHUA. KBaHTOBBIE ypaBHEHHs
nBwxkeHusa. CBoOomHast dactura. Yacruia B OeCKOHEUHOMH
noTteHnuanbHou same. KBanTOoBBIA ocmmmisTop. Hynesas
SHEprus, HyJaeBbie KoyieOaHus. [IpoxoKaeHHe YacTUIBl Yepe3
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN (P deKT.

ATOM BOJOpOJa B KBAaHTOBOM MexaHuKe. KBaHTOBBIE uucha.
OpOuTabHBIA ~ MEXaHWYECKUW W  MArHUTHBIH ~ MOMEHTHI
2JIeKTpoHA B atoMe. OpOuTaibHOEe THPOMArHUTHOE OTHOIICHHE.
Ombir Iltepua u I'epmaxa. CnuH snextpona. [Ipuniun
TOXKJECTBEHHOCTH MuUKpoyacTuil. DepMHOHBI U  OO30HBI.
CumMMeTpust BOJIHOBOM (YHKIIMM CUCTEMbI OJJMHAKOBBIX YACTHII.
[punnun [laynun. OObsACHEHME NEPUOJUYECKOM CHUCTEMBI
sneMmeHToB /.M. MeHneneeBa. DHEpreTUUECKUN CIIEKTP aTOMOB
1 MoJIeKyJL. [Tpupona XuMU4eCKou CBsI3H.

Pa3nen 9.

Du3uKa AaTOMHOI0 A/ApPAa.

AtomHoe sapo. Jedekt macchl, sHEprus CBA3U sapa. SnepHbie
cuiipl.  Mogenu aTOMHOroO  sijpa:  KamejibHas  MOJEIb,
obOoyioueyHasi MOAENb. Buabl pagHMOaKTUBHOTO W3ITYYCHHUS.
3aKkoH paguMoakTUBHOTO pacmnana. Anbda-pacnan. bera-pacna.
l'amma-n3nydenue. HacTuLbl 1 aHTUYACTHLLBL.

Snepubie peakuuu. Peakumm nenenust sanpa. llenmHast snepHast
peakuus. SaepHbie peakTopBbl.
DyHIaMEeHTAIbHBIE B3aUMOJICHCTBHSI.
aJieMEeHTapHbIX yactull. KBapku.

Knaccudukanus

4.3.

[IpakTuueckue (CeMHUHAPCKUE) 3aHATHS

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

Ta6mmia 5 — [IpakTudeckue 3aHsITH U UX TPYJTOEMKOCTh

W3 sux Ne
No | TeMbl mpaKTUYECKHUX Popmbr TpynoeMKoCTb, |IIPaKTUYECKOU |pa3aeria
T/T1 3aHATHI TpaKTIACCKIX (uac) MOJTOTOBKH, | TACIIUIT
SaHATHH (dac) JIMHEBI
Cemectp 1
1 Kunematuka u Pemrenue 3agau 2 1
IUHAMHKa
MaTepUAIbHON TOYKHU
2 Kunemaruka u Pemenne 3amau 3 1
JUHAMHUKa
a0COJIIOTHO TBEPIOTO
Tela
3 CrnenuanbHasi Teopus Pemntenue 3agau 3 1
OTHOCHTEJIBHOCTH
4 Kunemaruka u Pemenne 3agau 3 2




IUHAMHKA KOJeOaHUHI

XapakTepucTUKu
BOJIHOBBIX IIPOIIECCOB

Pemenue 3amau

MounexkyisapHo-
KHHETUYECKasi TEOPHUs

Pemenue 3amau

Cemectp 2

HanpsiokenHocts u
IIOTCHII M AJI
ANEKTPOCTATUYECKOTO
I10JIs1

Pemrenue 3agau

JBrxenue
3apsKCHHBIX YaCTUL B
3JIEKTPOCTATHYECKOM
oJie

Pemrenue 3agau

JupneKkTpuky B
AIEKTPUUYECKOM MOJIE.

Konpaencarop

Pemrenue 3agau

10

XapakTepucTUKu
NIEKTPUYECKOr0 TOKa

Pemenue 3amau

11

Nunykius
MardHUTHOTO IOJIA.
Cuabl B MAarHUTHBIX
MOJISIX

Pemrenue 3agau

12

3akoH
3JIEKTPOMAarHUTHOU
unnykiuu dapanes.
PaboTa B MAarHMTHBIX
MTOJISIX

Pemrenue 3agau

13

Wutepdepenius.

Judpakmus.
[Tonsapuzanus

Pemenue 3amau

Cemectp 3

14

TermoBoe nu3nyyeHue.
dotorpdekr

Pemenue 3amau

15

Oddext Komnrona.
CaoiicTBa ()OTOHOB

Pemenue 3amau

16

AToM Bogopoa.
IToctynatel bopa

Pemenue 3amau

17

CooTHoueHne
HEOIPEIETIEHHOCTEN
['eitzenGepra. BoaHb

ne bpoiis

Pemrenue 3agau

18

YpaBHeHue
Ipenunrepa.
ITorennuanbpHbIE
Oapbepsl

Pemrenue 3agau

19

S nepHbie peakuumn

Pemrenne 3agau

Bcero

4.4. JlabopaTopHBbIE 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHI U UX TPYJOEMKOCTb ITPUBEICHBI B TA0IUIIE 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

W3 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 | Maremaruyeckuii 1 00OPOTHBIA MAsITHUKU 3 2
5 OnpenenieHre CKOPOCTH 3BYKa B BO3JTYXE 3 3
Cemectp 2
6 | Ormpenenenue 3IEKTPOSMKOCTH 4 4
KOH/ICHCATOpa
7 HccnenoBanue penakcalimOHHBIX KOJIeOaHMA 4 4
8 OmnpeeneHne TOPU3OHTAITLHOM 3 5
COCTABJISIONICH HAIPSHKEHHOCTH
MarHUTHOTO TIOJIST 3eMITH
9 Onpenenenne yaeabHOro 3apsaia 3JIeKTPOHA 3 5
10 | Kombua HetoToHa 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIJIOBOTO U3ITy4CHUS 4 7
12 | Buemnunii potodrdpdext 3 7
13 | H3ydeHue crieKTpa aToMa BOAOPOJa 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 IJIAHOM HE IPEAYCMOTPEHO
4.6. CamocrosrenbHas paboTa 00y4aronxcs
Bunpl camocTosiTenbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabmuna 7 — Bunbl caMmocTosTeIbHOM paboThl U €€ TPYJO0EMKOCTh
B CaMOCTOSTENbHOM PaBoThi Bcero, | Cemectp 1, Cewmecrtp 2, Cewmectp 3,
qac qac qac qac
1 2 3 4 5
N3ydeHne TeopeTUIeCcKoro Marepuana 43 19 23 1
nucuuriuael (TO)
[ToaroroBka K TeKyIieMy KOHTPOJIO 43 20 2 1
ycneBaemoctu (TKY)
IToaroroBka kK IpOMEKyTOUYHON 43 19 29 )
arrectaruu (ITA)




Beero: | 129 | 58 | 67 | 4

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITEITLHON PabOThI 00YUaAOIIUXCS TIO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKUe MaTepuallbl sl CaMOCTOSITENbHOW paboThl O0yJarolmuxcs yKa3aHbl B
ma. 7-11.

6. IlepedyeHb MEYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepedyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/IaHU MpHUBeIeH B TabIuIe 8.
Ta6mmia 8— [lepeueHs meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3JaHUN

Komimuectso
SK3EMILISIPOB B
UIL{LIIJH;gg cc bubmuorpaduueckas ccpuika 6H(6KJ;P;01\I:KG
AIIEKTPOHHBIX
IK3EMILUTSIPOB)
53 Kypc dusuku: yuedbnoe nmocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axkanemus, 2015. - 560 c.: puc., Tabm. -
(Bricmiee oobpazoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

https://znanium.com/catalog/ | Uponos, 1. E. Mexanuka. OcHOBHBIE

product/1984911 3aKkoHHI : yueOHoe nocobue / U. E. Mponos. -
15-e u3n. - Mockaa : JlabopaTopus 3HaHU,
2021.-312c.

https://znanium.com/catalog/ | Upoznos, U. E. DnexTpomarneTusm.

product/1984918 OcHoOBHBIE 3aKOHBI : yueOHOe mocobue / U.

E. Uponos. - 12-e u3a. - Mocksa :
JlaGopatopus 3Hanuii, 2021. - 322 c.

https://znanium.com/catalog/ | Uponos, 1. E. KanToBas ¢pusuka.
product/1984909 OcHOBHBIE 3aKOHBI : yaeOHOe ocobue / U.
E. Uponos. - 8-e uzn. - Mocksa :
JlabopaTtopus 3nanui, 2021. - 261 c.

https://znanium.com/catalog/ | Uponos, 1. E. 3amaun o oOmieit pusuke :

product/1984908 yaeOHoe nmocodue jyist By30B / U. E. Upomos.
- 14-e m31. - Mocksa : JlaGopaTopus 3HaHHA,
2021.-434c.

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

product/1094750 noco6wue / K. b. Kann. — Mocksa : KYPC :

NH®PA-M, 2022. — 368 c.

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

7. IlepeueHb 3NMEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
MH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn «HTepHeT»




[Tepeuenn AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEeKOMMYHUKaIMOHHOW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS JUCIUILIMHBI
npuBeseH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHET»

URL anpec HaumenoBanue

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

https://ufn.ru/ru/ DNeKTpOoHHAs BEPCHS KypHaAIa «Y ClieXu
¢usnueckux Hayky, OU3NYeCKuii HHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akameMuu HayK

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

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

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

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpOoIiecca MO JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrpaMMHOT0 obecrieueH s peacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OeCIIeueHUs

Ne n/m HaumenoBanue
1 MS Windows
2 MS Office
8.2. [lepeuenn WH(OPMaIMOHHO-CIIPABOYHBIX CHCTEM,UCITOIb3yEMBIX npu

OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTAHE
[Tepedens WMCHOIB3YeMBIX HH(POPMAIIMOHHO-CITIPABOYHBIX CHCTEM IIPEJCTABICH B
tabimuue 11.

Ta6mmma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CoctaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBlieH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHIUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA, [TerepOypr, yu.




IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL M TPOMEKYTOUHOM aTTeCTaIUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KallKe JJIs IPEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (31EeKTpOHHBIN 3aB0oJ] DnbBpo Bpolyias);
Vcranosku FRM — 06; FRM — 08; FRM — 09;

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

T"acremo, n. 15,
ayautopus Ne31-046

VYyeOHas ayuTOpHs I TPAKTUUECKUX 3aHATUH, 3aHATHIA
CEMHHAPCKOT'0 THUIA, Ja00paTOPHBIX 3aHATUMN, TPYNIIOBBIX U
WHAWNBUAYAIBHBIX KOHCYIBTAIIUH, TEKYIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALUH.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHUUECKHIE
cpeacTBa 00y4YeHHs, CITy>KalllKe s IPEICTaBICHUS y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
U3MepeHuil (3EeKTpOHHBIN 3aB0J] DnbBpo Bpolyias);
YcranoBku 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, n. 15,
aynutopus Ne31-04B

VYueOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 3aHATUH
CEMMHAPCKOI'0 TUIIA, TPYIIOBBIX ¥ NHIAWBUAYAJIBHBIX
KOHCYJIbTAL[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTeCTalLlUU.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kalllye s IPEICTaBICHUS y4eOHON
nHpopMaIMy O0NBIION ayAUTOPUH; HAOOP
JEMOHCTPALIMOHHOTO 000PYI0BaHMS.

196135, r. CaHKT-
[etepOypr, ymu.
I'actenmo, a. 15,
ayautopust Ne32-01

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
uHpopMaIuu O0NBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI; TA0OpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Iudpakmus miockux BoiH, 4./[udpaknronnas pemieTka,
S.IMonsipuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(000 «IIpothobpazosanuey r. Kazans)).

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

VYuebHas ayIuTopus 1Jisl JIAOOPATOPHBIX 3aHATHH.
Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON

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




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

(000 «IIpothobpazoranuey r. Kazans)).

6 VYyeOHast ay1uTopusi A IPaKTUUECKUX 3aHATHI, 196135, r. CankTt-
1a00paTOPHBIX 3aHATHMA, 3aHATUH CEMUHAPCKOTO THIIA, [TerepOypr, yim.
IPYIIIOBBIX U UHIUBUYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO Tacremnno, 1. 15,
KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTAIMH. ayzuropus Ne32-05.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue

(mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTLL
«Bnanucy, r. Mocksa); naboparopusie crenasl M-AYT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazann); ycranoBku ®I1K-03, ®ITK-05, GIIK-10 (HIIII
«YuebHast TeXHUKA», T. MOCKBa)).

7 | YueOHas aynuTopus 1 1a00paTOPHBIX 3aHSATHH. 196135, r. CankTt-
OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE I[TetepOypr, ya.
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON lacremno, a. 15,
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE aynutopust Ne32-03.
obopynoBaHue.

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

10. OueHouHble CpeACTBa JJIsl MPOBEICHHS TPOMEKYTOUHOU aTTECTAIlUN
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOM aTTECTALUU
00ydJaronuxcs mo IMCIUILIMHE TTpUBeIeH B Tabnuie 13.
Tabmuua 13 — CoctaB OIEHOYHBIX CPECTB Il IPOBEICHHSI TPOMEKYTOYHOH aTTeCTAlluU

Bua npomexyTouHOM aTtTecTraiuu [lepeueHb OIIEHOYHBIX CPEICTB
DK3aMeH Crnucok BOIPOCOB K AK3aMEHY;
DK3aMeHAI[HOHHEIC OUIICTHI,
3amaum;
TecThl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIMM O0y4YaloUMMUCsS MpUMEHseTcs S-0ajuibHas IIKana OLUEHKU CPOpPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBejeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BAThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOM  CHCTEMbl  YHHMBEPCHTETa,  IpaBHIIa




HCIIOJIBb30BaHUA KOTOpOfI, YCTAaHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

['VAIL

Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

5-OayUIbHAs IKaIa

XapakTeprcTrka ChopMUPOBAHHBIX KOMITCTCHITHIA

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCJICAOBATCIBHO U I'PAMOTHO €TI0 U3J1aract;

— OMUpAasiCh Ha 3HAHUS OCHOBHOW W JOTIOJHHUTEIHHOW JIMTEPATypPHI,

«OTIINYHO) o
GATTCHO TECHO NPUBS3bIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHUS C MPAKTHYECKOU
JIeATEIbHOCTBIO HAIPABIICHUS,
— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— CBOOOJIHO BJIJICET CUCTEMOM ClielMaIu3UPOBAHHBIX OHATHUH.
— oOyyaroluiicss TBEpI0 YCBOWIJI MPOTPaMMHBIA MaTepHal, TPaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOMU
JUTEpaTypHl;
«ODOLLIOY — HE JIOIIYCKAET CYIIECTBEHHBIX HETOYHOCTEW;
p — YBS3BIBAET YCBOCHHBIE 3HAHUS C MPAKTUYECKOU JESITEIbHOCTHIO
«GAuTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ ITOJIOKEHHUS;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— BJIAJIEET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
MO CYIIECTBY M3JIaraeT €ro, OMHUpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKAeT HECYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;
«YHOBJIETBOPUTEIILHOY .
GAUTCHOY — UCIIBITBIBACT 3aTPYAHEHUS B MPAKTUUYECKOM IPUMEHEHUHU 3HAHUI
HaIlpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHbIE MOJIOKEHHUS,
— 3aTpynHsieTcs B GOPMYJIUPOBAHUHU BBIBOJOB M 00OOIICHUH;
— YaCTHYHO BIAJCET CUCTEMOM CIELIMAIM3UPOBAHHBIX TOHITHUH.
— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
MaTepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKA W  HETOYHOCTH  IpHU
«HEYJIOBJICTBOPUTEIILHOY i
paccMoTpeHuH Mpo0IeM B KOHKPETHOM HAIIPaBJICHUN;
«HE 3aYTCHO»

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHIS,
— He (OPMYIUPYET BBIBOJOB M 000OIIECHHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3a1AHUS WU UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.

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

Ne i/t [Tepeuens BonmpocoB (3a1a4) st IK3aMeHa Kon
WHJUKaTOpa
Cemectp 1

1 HasoBute npenMer n3yyeHuss KHHEMATUKH. YK-2.3.1

2 Jlaiite onpeneneHue MaTepuagIbHOU TOUKH. OIIK-1.3.1
Teno ABMKETCS U3 COCTOSIHUS MOKOS C TAHT€HLIUAIBHBIM YCKOPEHUEM

3 a. = 4 M/c? u HOPMaJIbHBIM YCKOpPEHHEM @, = 3 M/, Haiinure | OIIK-1.Y.1
BEJIMYMHY MOJHOTO YCKOPEHUS TeJa d.

4 HazoBute, B kakux enuHuiax uzmepsiercs B cuctemMe CU yrmoas OIK-13.1
CKOPOCTb H YIJIOBOE YCKOPEHHE.

5 Jlaiite onpenenenre abCOMIOTHO TBEPIOMY TEIy. OIIK-1.3.1

6 [Tpoananu3upyiite otauuus cuexyomux ¢usnueckux wmoxenei: | YK-1.J1.1




adcomotHO TBEpHmoe Teno (ATT) m marepuanvHas Touka. [IpuBeaure
npuMep, B KOTOPOM OJHO U TO € TEJIO BBICTYNAeT B KadeCTBE
MarepuasibHON TOUuku 1 ATT.

Ilokaxure CBSA3p MEKIYy JIMHEWHOW M YIJIOBOM CKOpPOCTBHIO

7 . OIIK-1.V¥.1
MaTepUaIbHON TOUKH.
[Ipoananusupyiite Xapakrep MNPSMOJIMHEHMHOIO ABUXKEHUS Tela II0

] M3BECTHOMY 3aKOHY IBmKeHms x(f) = 10 + 2%t + 0,5%7 (m). Kaxoii OIK-2.Y 1
nyTh TNPOWAET TeJIo 3a ykazaHHoe Bpems ¢ = 2 c? OOocHyiiTe o
IIPUMEHEHNE 3aKOHOB, UCIOJIb3YEMBIX JUJISl PEIICHHUS 3aJa4H.

9 Cdopmynupyiite nepsbiif 3akoH HproToHa. OIlK-2.3.1

10 OObsicHUTE TPUHLUI H3MEPEHHUS BEIMYMHBI CUJIbI, OCHOBAaHHBIA Ha OIK-13.1
TpeTheM 3aK0oHe HbloTOHA.

1 OOBsicHUTe, KakK, COTJAaCHO BTOPOMY 3akoHy HbIOTOHA, 3aBHCHUT OIK-13.1
YCKOpPEHUE TeJla OT €r0 Macchl.
[IpuBenure npumep, WIUIFOCTPUPYIOIIUN IEHCTBUE TPETHETO 3aKOHA

12 OIIK-1.V¥.1
HproToHa.
Kamenb nexut Ha 1HE cocyza, OJHOCTBIO NOrpyKEHHBIN B Boay. Kak

13 W3MEHHTCS CHIIA JABICHMS KaMHS HA JIHO, ECIM CBEPXY HAMMTb | w4 by
KepOoCcHH (KepOCHH HE cMemuBaercss ¢ Boaou)? OOocHyiiTe cBOU
OTBET.

14 HazoBure, kakoii u3 3akoHoB Kemnepa ycranaBiauBaer Qopmy VK-23.1
TPACKTOPHUH TUIAHET.
OueHuTte 3aBUCUMOCTH CHJIBI BCEMHUPHOIO TATOTEHUS OT MAaccChl
B3aUMOJICCTBYIOIIMX TEJT W PacCTOSHUA Mexay HuMU. OOocHyiiTe,

15 KaK M3MEHHUTCS CHjla B3aUMHOIO TATNOTEHMs IBYX Tei, ecin maccy | OIIK-1.B.1
OJIHOTO W3 TE€J YBEJIHMYWTh BJABOE, A PACCTOSHUE MEXKIY TEIaMH —
YMEHBIIUTH B JIBa pa3a.

16 JlaliTe onpeneneHne UMIyJbca Teaa Kak GU3NIECKO BETMYHUHBI. OIIK-1.3.1

17 Chopmynupyiite, mnpu KakhX YyCIOBUSAX BBINOJHSAETCS  3aKOH OIMK-2.3.1
COXPAaHEHHUs UMITYJIbCA.

18 HazoBure, kakas ¢pu3nueckas BelInyrHa Ha3biBaeTcsi MOoMeHTOM cuitbl. | OIIK-1.3.1
CpaBHUTE 3aIIMCH OCHOBHOT'O 3aKOHA IMHAMUKH ISl IOCTYNATEIbHOIO

19 W BpamarenbHoro apwxeHus. Haitgute B3amMmocBszu mexay stumu | OINK-2.V.1
3aKOHAMH.

20 ChopmynupyiTe 3aKOH COXpaHEHHUSI MOMEHTa UMITYJIbCA. OIIK-1.3.1

21 Jaiite onpenenenne paboThl Kak PU3HMUECKON BETUYNHBI. YK-2.3.1

22 ChopmynupyiTe, 9TO TaKOE MOIITHOCTh KaK (pU3nvecKas BeINYHHA. OIIK-1.3.1

23 OOmbscHHUTE, TOYEMYy LIEHTPOCTPEMUTENbHASL CHJIa MPH BPAIICHUH I10 OIK-1.Y 1
OKPY>KHOCTH HE TTPOU3BOJAUT PaOOTHI. T
Uccnenyiite paboTy CHIIBI, €CITK TEJIO Maccoit m = 1 KT moj aeicTBrueM

24 HEKOTOPOW CHJIBI H3MEHHUJIO CBOIO CKOPOCTH C vy = 1 M/c 10 v = 3 m/c. OIK-2.Y 1
ObocHyiiTe TpUMEHEHHE 3aKOHOB, MCIIOIB3YEMbIX ISl PpEIICHUs o
3a/1a4n.

25 OOBbscHUTE, B YeM COCTOUT paszIMyUe MEXIy KOHCEPBAaTUBHBIMH M OIK-1.Y 1
HEKOHCEPBATUBHBIMY CHJIAMH.
Kakoit kopabGip JBWXKETCS MeEIJICHHEE — Harpy)KeHHBIH WIH

26 HEHArpY)KEHHBIH — 1pu oamHakoBoi Momuoctn  asurarens? | OIIK-1.B.1
OO6ocHyiiTe CBOIl OTBET.

27 Jlaiite onpeneneHne NOTeHIMaNbHON dHeprun. OT 4ero OHa 3aBUCUT? OIIK-1.3.1

78 OOmbscHuTe, Kak paboTa KOHCEPBATUBHOW CHJIBI CBSI3aHA C OIK-13.1

MOTEHIINAIbHON YHEPTUEH.




29

ChopmynupyiiTe 3aKOH COXpPAaHEHHUS MEXAaHWYECKOW OSHEprum.
[IpuBenuTe IpuMeEp BBINOJIHEHUS 3aKOHA COXPAHEHUS] YHEPTUH.

OIIK-2.3.1

30

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

OIIK-1.V.1

31

[Tokaxkute Ha mpuUMepe TOHKOTo cTepkHs nnuHon 20 cM u maccoi 30
I, Kak npumeHnserca teopema lllreliHepa Ui pacdyera MOMEHTa
MHEPLHN TEJl IIPU NEPEHOCE OCH BPALLEHUS C CEPEAMHBI CTEPKHA HA
OJIMH U3 €r0 KOHIOB.

OIIK-2.V.1

32

HazoBute Qopmyny, M0 KOTOPOH BBIYUCISIETCS MOMEHT HMITYJIbCa
abCOJIIOTHO TBEPJOTO Tea.

YK-2.3.1

33

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

OIIK-1.V.1

34

Chopmynupyiite  aBa  mocTynara
OUHIITEHA.

TCOpHUU OTHOCUTCIBHOCTHU

OIIK-1.3.1

35

CnpaBemnmuBa i B crnenuaibHOW Teopun oTHocutenbHocTH (CTO)
KIaccudeckas (popMyna sl KHHETHHYeCKO# sHepruu E = m*V?/2?
Ecmu HCT, TO KaK pPACCUUTBIBACTCA KHHCTHYCCKAs OSHCPTHUA TCJIa
cornacHo CTO?

OIIK-1.V.1

36

Onpenenure, Kak W3MEHHUTCS NEpUOA KolIeOaHUM MPYKUHHOTO
MassTHUKa IMpU YBCIWYCHHU CTO0 MaACChl B 2 pas3a, a KCECTKOCTHU
NIPY>KUHBI — B 8 pa3.

OIIK-2.V.1

37

Kak cBs3aHa sHEprusi TapMOHMYECKUX KOJICOAHUH C UX aMIUIUTYI0U?

OIIK-1.V.1

38

Cnenaiite BBIBOJ 11O BOIpPOCY: Kak OyJIeT M3MEHITbCA X0
MasTHUKOBBIX 4YacOB IPU HACTYIUIEHUHU JIETHUX JKapKUX JHEH IO
CPaBHEHMIO C XOJIOAHBIMH 3UMHUMH JHSIMH, €CIIU Yachl YCTAHOBJICHBI
B HEYTEIUICHHOM IOMEUICHUH (CTEPKEHb MAATHUKA METAJNINYECKHil)?
ApryMEHTHUPYHUTE CBOI OTBET.

OIIK-1.B.1

39

Chopmynupyiite orpeaereHue BOIHBI.

OIIK-1.3.1

40

OObsicHUTE pazIuuue MEXKIy MPOAOIbHBIMA M  TMONEPEUHBIMU
MEXaHUYECKUMH BOJIHAMHU.

OIIK-1.V.1

41

3anummuTe ypaBHEHUE OEryIeil BOJHEI.

OIIK-2.3.1

42

HazoBuTte, uemy paBHa cpeHssi 00beMHasl IIIOTHOCTh SHEPTUH BOJIHBI.

VK-1.]1.1

43

HcToyHuK 3ByKa M MPUEMHHK JABHXKYTCS APYT OTHOCHTEIBHO ApYyra co
CKOPOCTAMHU Uyem H Unp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpelie
paBHa 340 w/c. Ilpoananmu3upyiTe 3amady U ONpEACIHTE
OTHOCHTEJIbHOE U3MEHEHHUE YacTOThI 3BYKa 3a cueT apdexra Jlomnnepa.
HcTouHNK M MPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
Mm/c, v,y = 60 M/c.

OIIK-2.V.1

44

Cdopmynupyiite npunimn [ roirexca.

OIIK-1.3.1

45

HazoBure onpenenenne nHTepepeHIN BOJIH.

OIIK-
10.3.1

46

ChopmynupyiiTe, 4TO Ha3bIBaeTCs crosuelt BomHOW. [IpuBemmte
IIPUMEP CTOSIYEH BOJIHBL.

OIIK-1.V.1

47

HazoBuTe 0CHOBHBIE nmapaMeTpbl COCTOSAHUA, KOTOPBIMH OIIMCBIBACTCSA
TCPMOANHAMHWYCCKAA CUCTCMA.

OIIK-1.3.1

48

Ha onHy wamry BecoB MocCTaBWIM ONIOAIE C ropsidei BOJOHM, a Ha
OpyTyro ypaBHOBewmuBaromue €€ rupu. COoXpaHUTCS JIM C TEUEHUEM
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamn oTBeT.

OIIK-1.B.1




49 3anuInuTe YpaBHEHUE COCTOSIHUS UI€ATIbHOTO Iasa. OIIK-2.3.1
50 YKaKUTe KOTUYECTBO CTEMEHEH CBOOOIBI y YKECTKOW JBYXaTOMHOM OIK-13.1
MoJIeKyJibl. C KAKUMU JBUYKEHHUSIMU OHHU CBSI3aHbI?
51 UYemy paBHa paboTa ra3a B N30XOpHOM IpoIiecce YK-2.3.1
57 OueHnte, 4yBCTBUTEIBHOCTh KAKOIO TEPMOMETPA BBIIE — PTYTHOI'O OIK-1B.1
WJIM CIIUPTOBOTO (TIPU NPOYUX PABHBIX YCIOBUSX)?
I"a3, Haxonsimmiics npu noctossHHOM AasieHun p = 100 klla, uamenun | OIIK-2.V.1
53 o0seM ¢ V| =4 M mo V, =12 M [Tokaxkute, Kak pacCUUTHIBACTCS
paboTa rasa B TaKOM IpOIECCe, U HAlIUTE €€ BEINYUHY.
54 CrenaliTe BBIBOJBI MO XapaKTepy U3MEHEHHUs TeMIlepaTyphl ra3a mnpu OIK-1.B.1
ero OpicTpoM pacmpeHur. OTBET MOSICHUTE. T
55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAs MalllMHA. OIlK-2.3.1
OueHuTe cUTyalMio: Karuld MaciSIHUCTOM JKUIKOCTH IONajaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKkaercs, o00pazys TOHKYIO IUIEHKY. OIK-1B.1
OO0s3aTenbHO M 3Ta IJIEHKA 3aKPOET BCIO IOBEPXHOCTb BOIBI?
OO6ocHyliTE CBOW OTBET.
Onenure curyanuto. YTo 00XKHUraeT Koxy CHIbHEE: BOAA UIH BOISHON
57 nap OJWHAKOBOM Macchl MpuU OOHOM u ToM ke Temneparype? | OIIK-1.B.1
O6ochyiite Bam oTBer.
Cemectp 2
58 UTo M3y4aeT 3JIeKTpocTaTuka? YK-2.3.1
59 JlaiiTe onpeneneHue TOYEYHOTO 3apsia. OIIK-1.3.1
60 Kak wu3MmeHuTcs cuna B3auMOJEHCTBUS [JIBYX DJJIEKTPOHOB, €CIIU OIK-1.Y 1
paccTosiHue MEXAy HUMH YBeIW4IUTh B 3 paza? OOOCHYyITE BaIlll OTBET. T
[Tpoananu3upyiite, Kaky0o paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE
61 1ojie IPOTOHa B aTOME BOJAOPOJA IMpH MOJHOM obopore anektpoHa | YK-1.1.1
BOKPYT HETO.
Kaxk B3auMHO OpHEHTHPOBAHBI CUJIOBBIE IMHUU U SKBUIIOTEHIIUATIbHBIE
62 OIIK-2.3.1
MTOBEPXHOCTH?
63 B xakux egununax cuctembl CHU MOXHO U3MEPATh HANPSKEHHOCTb OIK-13.1
3JIEKTPUYECKOTO MOJIs? o
64 UTto Ha3bIBaeTCS AIEKTPUUECKUM AUIIOIEM? YK-2.3.1
65 Kakue BemecTBa Ha3bIBAIOT AUAJICKTPUKAMU? OIIK-1.3.1
66 OOBsicCHUTE  pa3nu4ue MEXAy TMOJSAPHBIMH U HETOJSPHBIMH OIK-1.Y 1
JUDIEKTPUKAMH.
[Ipoananusupyiite, KakOW BEIUYMHBI 3aps] JOJDKEH HAXOIAUThCSA Ha
67 oOKIasKax KOHJIEHcATOpa, YTOOBI TP pa3HOCTH MoTeHImanoB Mexay | OIIK-2.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
Onenure, KakoW €MKOCTbIO OyayT oOmajgaTh MeETaJUTMYECKHUE
68 IUIACTHHBI L1060 0.2 M2, KOTOpBIE pasnesneHsl cioeM napaduna (¢ | OIIK-1.B.1
=2.5) Tonmmuuou 0.5 cm?
CnenaiiTe BBIBOJ, KaK M3MEHHUTCS DJIEKTPOEMKOCTh IUIOCKOIO
69 KOHJEHCATOpa ¢ KBaJApaTHBIMU IJJACTMHAMHU, eciau u3 3Tux miuactud | OIIK-1.B.1
BBIPE3aTh KPYI'HM C TMAMETPOM, PaBHBIM CTOPOHE KBaJpaTa.
Ouenute curyanuio: JBa KOHAEHCATOpa OAMHAaKoBOM emkoctu 200
70 MK® coemuHeHbl nmapaienbHo. Kak m3menutcs ux obmas emkocth, | OIIK-1.B.1
€CJIM COEIMHEHUE 3aMEHUTh Ha MTOCJIE0BATEIbHOE?
. OIIK-
71 Jaiite onpeneneHne 3JIEKTPUIECKOrO TOKA. 10.3.1
72 Chopmynupyiite 3akoH Oma J1s y9acTKa IeIH. OIIK-2.3.1
73 Kax n3meHunTcs conpotusieHue nposoa, eciu ero jmHa ysenuuurces | OIIK-1.V.1




B 4 pasa, a tuaMeTp — yBeauduTcs B 2 paza? OOOCHYITE CBOI OTBET.

Paccunraiite MOITHOCTD, BBIAEIAEMYIO Ha CONPOTUBIEHUH 3 KOM npu

74 . OIlK-2.V.1
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA.
75 Jlalite onpeneneHne MarHUTHOW MHYKLIAH. YK-2.3.1
76 Kakum 06pa3om ompezensieTcst HanpapiieHne cuiibl Ammepa? OIIK-1.3.1
77 Cdopmynupyiite 3axoH buo-Capapa-Jlamnaca. OIIK-2.3.1
73 PaccuuraiiTe, ueMy paBHa BeIMYMHA MarHUTHOTO TOJII B LIEHTpE OIK-1.Y 1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
Paccunraiite MarHMTHyH0 MHIYKIUIO Ha OCH JUIMHHOrO cojeHoupaa, | OIIK-1.V.1
conmepkamiero 10 BUTKOB HAa CaHTUMETP JIMHBI U (heppOMarHUTHBIHA
7 CepeyHUK ¢ npoHunaemMoctbio i = 100, ecnu mo HEMyY MPOXOAUT TOK
cuoit 2 A.
PaccuuraiiTe MIOTHOCTP HAMOTKH TOpouaa, HeoOxomumyio, yToOsl | OIIK-1.V.1
80 IpU Cwie TOKa B HeM, paBHOM 10 A, MarHuTHOE IOJIE Ha €r0 OCH
nMeno Benmuuuny 1 mTo.
Onpenenure, KakoM 3apsji HECET dJEMEHTapHas yacTuua, eciau ona, | OIIK-2.V.1
81 JIBUTAsICh CO CKOPOCThI0 | MMm/c B MarHuTHOM ToJie ¢ uHAYKIueH 0.5
Tn, ucnbiThiBaeT aeiicteue cuibl Jlopenna Benuuunoit 0.16 nH.
OneHuTe CUTyaluio: B MArHUTHOE T0JI€ C OJIMHAKOBBIMU CKOPOCTSIMHU
82 BJIETAIOT IPOTOH U 3JEKTPOH. byayT nu otnnuatecs ux tpaekropuu, u | OIIK-1.B.1
€CJIM J1a, TO KaKKM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.
83 B uem cocTouT sIBIEHUE 3JEKTPOMAarHUTHON MHAYKINN? OIIK-1.3.1
[Ipoananusupyiite BenuunHy 3 /[C, BOZBHUKAIOIIYIO B KOJIBIIE, KOTOPOE
’4 BBIHOCAT U3 MOJIS 32 Bpems 25 Mc. MeTanueckoe KOJIbLO pagnycoM OIK-1.Y.1
10 cm HaxomuTcss B MarHUTHOM mnosie ¢ uHaykauer 50 mTin. OtBer U
3anuiunre B MB.
85 JlaiiTe onpeneneHns: AMaMarHeTHKaM M TapaMarHeTUKaM. OIIK-1.3.1
86 Kaxkue BemecTBa Ha3pIBaloTCs peppoMarHeTHKaMu? YK-2.3.1
87 UTO Ha3BIBAIOT KOAPIUTUBHON CUIION? OIIK-2.3.1
Omnpenenure, Kakasi SHEPTUs 3aKII0YEHA B KATYIIKE UHIYKTUBHOCTBIO
88 o . OIIK-2.V.1
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.
89 Hpezmo;xmev crocod wW3MepeHusi BEIMYMHBI MarHUTHOM DSHEPTHUH, OIK-1.Y 1
3aKJIIOUYEHHOM B KaTYIIKE, C TOMOUIBIO COMTPOTHUBIICHHUS.
90 UTo0 Ha3bIBACTCS AJIEKTPOMATHUTHON BOJTHOM? OIIK-1.3.1
Kak B3aMMHO OpHMEHTHUPOBAHBI B BJIEKTPOMArHUTHON BOJIHE BEKTOPHI
91 HaNpsHKEHHOCTH  AJIEKTPUYECKOTO TMOJsA, MarHuTHOM wuHAaykumu u | YK-1.J1.1
CKOPOCTH BOJIHBI?
92 ChopmynupyiTe 3aKOH OTpaKCHHS CBETA. OIlK-2.3.1
[Ipoananu3upyiiTe, A€ CBET ABMXKETCS ObICTpee — B anmase (n = 2.42)
93 i B Boze (n = 1.33). Bo ckonbko pa3 paznuyarorcs ckopoct ceera B | OIIK-1.Y.1
JIAHHBIX cpenax’?
OueHuTe CHUTYalMIO: JIyd CBETa MaJaeT Ha TpaHMIy paslena ABYX
BemiectB noa yriiom 30°. Ilokazarenb mpeaomyieHUs MEPBOU CPEIbI
94 paBeH 2.4. Bo3MOXHO 111, 4TOOBI OTpaXeHHBIN 1 nperomiieHHbii ayun | OIIK-1.B.1
ObUIM TMEepHeHAUKYISIpHBI apyr npyry? Ecnum na, ompenenute
MOKa3aTeNb MPEJIOMIICHHSI BTOPOU CpeJibl.
95 Urto Ha3wiBatOT HHTEpEpeHImein ceera? OIIK-1.3.1
96 Onumure, B 4eM pas3inyue MEKIY T€OMETPUYECKOW U ONTHYECKOU OMK-1.Y 1
Pa3HOCTHIO XOJ]a CBETOBBIX JIyUEeH.
97 [Ipennoxure TeopeTndeckoe obOocHoBaHme Hamuuus paxyxkuoit | YK-1.J1.1




OKPAacKH y TOHKUX IJIEHOK (pa3JIUTOe Ha MOBEPXHOCTH BOJBI Macio,
MBUIbHBIE ITY3BIPU U T.I1.).

98

Urto Takoe nmumcnepcus cBera kak siBieHue? I[lpuBenure mnpumepsl
HAOIIO/ICHUS] UCTICPCHHL.

OIIK-1.3.1

99

[Ipoananu3upyite, Kakol HaWOOJNBIIUNA TOPSIOK CIEKTpa MOXKHO
HaOmroaTe Ha JUQPaKIMOHHOM pemieTke, eciu oHa umeer 500
MITPUXOB HA MUJUIUMETP M €€ 00JIy4aroT CBETOM C JUTMHOW BOHBI 500
HM.

OIIK-2.V.1

100

Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM
Ha6monaeTcs1 MHUHHUMYM UHTEHCUBHOCTH?

OIIK-2.3.1

101

[1mockomoApU30BaHHBIA CBET TMaJa€T Ha aHalW3aTop Tak, 4YTO
IUIOCKOCTh TOJspU3aluu  cocTaBisieT yroa 30° ¢ IJIOCKOCTBIO
aHanuzatopa. Bo CKolbKO pa3 yMEHBIIUTCS MHTEHCHUBHOCTbH CBETa B
YKa3aHHOM ciiydae?

OIIK-1.V.1

Cemectp 3

102

Yto Takoe abCOIIOTHO YEPHOE TEI0?

YK-2.3.1

103

Bo ckompko pa3 U3MCHUTCA IOTOK SHCPIrUHM OT HUTH HAKaJIWMBAHUA
JaMIIbI, €CIM YABOWTH €€ Temmeparypy? OOocHyiTe Baiml OTBET,
ormpasichk Ha 3akoH Ctedana-bonbiimana.

OIIK-1.V.1

104

Pacnonoxkure ciemyromue CIeKTpalbHbIE KIACChl 3BE3J B TOPSIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — XxenTole,

M — kpacHbie,

O —romy0Osbie

Hcrnonp3yiiTe B OTBETE 3aKOHBI U3JIYYCHHS] aOCOIIOTHO YEPHOTO Tea.
OOBsSICHUTE TTOJTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS I[BETA.

OIIK-1.V.1

105

OObsicHUTE TPUHLIMII H3MEPEHHUs TEMIIEpaTypbl Tela C IOMOIIbIO
ONTHUYECKOTO MUPOMETPA.

OIIK-1.V.1

106

Urto HaspiBaeTcst BHENTHUM (HoTOdPdekToM?

OIIK-1.3.1

107

B kakux enununax cucrtembsl CU MOKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-1.3.1

108

MoskeT 1 BUIUMOE U3JTy4YeHHE BhI3BaTh (POTOA((EKT B MIacTUHE U3
MeTalia, paboTa BeIXoJga KoTtoporo paBHa 3.5 3B? OO6ocHyiiTe cBoi
OTBET.

OIIK-1.B.1

109

OO0bsicHUTE TPUYUHY BO3HUKHOBEHUS TOPMO3HOI'O PEHTI€HOBCKOIO
U3ITyYEHUS.

OIIK-1.3.1

110

OOBsicHuTe, Kak dHeprus GOTOHA CBsA3aHA C JJIMHOW CBETOBOM BOJIHHBI.
OOGocHyiiTe Ball OTBET.

OIIK-2.3.1

111

®oToH ¢ anuHON BoJHBI A = 97,04 mM paccesics Ha HEMOJBH)KHOM
anekTpoHe mon yriom 6 = 90°. Ilpemnoxure crnocod ompeaeneHus
OTHOCHUTEJIBHOTO ~ WM3MEHEHMsl  JUIMHBI  BOJHBI  (poTOHAa  mpu
KOMIITOHOBCKOM paccestHuM. PaccunTaiite ero BenuunuHy B yKa3aHHOM
ciydae. KomnroHoBckast JuinHa

BOJIHBI paBHa 2,426 nm.

OIIK-1.B.1

112

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

VK-1.]1.1

113

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

OIIK-2.V.1

114

B uem coctout runotesa ae bpoiinsa?

YK-2.3.1

115

OObsicHUTe, TpU KaKUX YCIOBHUSAX MHUKPOUYACTHIBI MPOSIBISIOT
BOJIHOBBIE cBoicTBa. [lpuBenuTe mnpuMepsl, MNOATBEPXKIAIOIINE

OIIK-1.3.1




BOJIHOBBIC CBOMCTBA HaCTHII.

116

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

OIIK-1.V.1

117

KaxoB (hu3mvecknii CMbICT BOJTHOBON QyHKIIUN?

OIIK-1.3.1

118

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

OIIK-1.3.1

119

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

OIIK-2.V.1

120

Kakum o0pa3om »sHeprusi «HyJEBbIX KoJIeOaHMI» KBAaHTOBOIO
rapMOHHMYECKOTO  OCIHWJUIATOpa  CBf3aHA C  COOTHOIICHHEM
HeonpeaeneHHocTel [ eizenoepra?

OIIK-1.V.1

121

HocanaﬁTe, CKOJIBKO DJJICKTPOHOB MOXKET HaXOAUTHCA B OCHOBHOM
COCTOSIHHMH B aTOMC.

OIIK-1.V.1

122

[TocuuTaiite, CKOJIBKO JJICKTPOHOB B aTOME, Yy KOTOPOTO UEITUKOM
3aroJIHEHa BHEIIHSS 2p-000J04Kka. ATOM KaKOro BelIeCTBa HMMEET
TaKyIO 3JIEKTPOHHYIO KOH(UTYpaIuio?

OIIK-2.V.1

123

Onenure 1O TOPSIAKY BEIMYMHBI BpeMsl KH3HH KBAHTOBOTO
COCTOSIHMS, OJHEPrusl KOTOPOTO XapaKTEepPHU3yeTCs pa3MbIBaHHEM
nopsinka AE = 0.1 3B.

OIIK-1.B.1

124

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

OIIK-1.B.1

125

Kakum Moxer GBITB CIIMH qyaCTull, KOTOPBIC  OMUCBIBAOTCA
craructukon Gepmu-Jlupaka? [IpuBenure npuMepbl TAKUX YaCTHIL.

OIIK-2.3.1

126

OOBsicHUTE, YeM OTJIMYAETCS XapakTep 3allOJHEHHUS COCTOSHUUN
KBAaHTOBOW CHCTEMBI (DepMHUOHAMHU U OO30HAMM.

VK-1.J1.1

127

ConocCTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHY>KACHHOT'O U3JTYYCHHA.

OIIK-1.V.1

128

[Ipennoxute  TeopeTndeckoe OOOCHOBAHHWE, KaK  H3MEHHUTCS
MPOBOJIMMOCTh KPEMHHEBOTO oOpasma, €clii B HEro BHEAPHUTH
HeOOoJIbIIIOe KOJIMYECTBO MHANEBOM mpumecu? BaneHTHOCTH KpeMHUS
paBHa 4, BaJICHTHOCTh UHAUS — 3.

OIIK-1.B.1

129

OnuiyTe TpUHITMI PabOTHI Ja3epa 1Mo TPEXyPOBHEBOW CXEME.

OIIK-
10.3.1

130

Jlazep paboTaeT MO TPEXypOBHEBOH cxeme. DHEPrusi OCHOBHOTO
coctosiaust E; = -8 3B, 3Heprus Bo30yxaeHHOTo cocTostHUS By = -5
9B, sHeprus metactabmibHOro coctostaus E;= -5.2 s3B. Onpenenure
JUTMHY BOJTHBI, HA KOTOPOU MPOMCXOIUT padoyuee N3IydcHHE.

OIIK-2.V.1

131

Uemy paBHa MoOJsipHAs TEIUIOEMKOCTh TBEPAOTO TeJa, COIJIACHO
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?

OIIK-1.3.1

132

OOmbsicHUTE, KaK KBAaHTOBas TEOpHUS TEIIOEMKOCTH TBEPAOIo Teja
Jlebast TOTIOTHSIET TEOPHUIO TEINIOEMKOCTH DUHINITEHHA.

OIIK-1.V.1

133

Kakass wacrtuma HasbBaercst ¢oHoHOM? KakuM  KBaHTOBBIM

pacnpeeieHneM ONUChIBalOTC (YOHOHBI?

OIIK-2.3.1

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

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

Ne i/t ‘

ITepeuens BompocoB (3ana4) ans 3adera / qudd. 3adera

Kon




WHIUKATOpa

Y4eOHbBIM IJIAHOM HE IPEAYCMOTPEHO

[lepeuenp TeM Uii KypCOBOTO TPOEKTUPOBAHHS/BBIONHEHUS KypCOBOM pabOTHI
MpeICTaBJICHBI B TaOymie 17.
Tabnuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMSI/BHITIOJTHEHUSI KYPCOBOM pabOThI

No 1/t [IpumepHSBIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHUS1/BBITIOTHEHHS
B KypCOBO# paboThI
Y4eOHBIM IIIAHOM HE MTPEAYCMOTPEHO
Bompocsl s mpoBeneHHS TNPOMEXYTOYHOH aTTECTallMM B BHAE TECTHPOBAHHUS

npecTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epedeHb BOIIPOCOB ISl TECTOB

Ne i/t

[IpumepHbIil mEpedeHb BONPOCOB ISl TECTOB

Kon
WHIMKATOpa

Cemectp 1

Kakast Oyner TpaekTopus y YacTHLbI, JABIXYILEHCS PAaBHOMEPHO C
MOCTOSIHHBIM T10 BETUYMHE YCKOpEHUuEM?

1) Ilpsamas nuHuA

2) JIunus ¢ neperndbom
3) [Mapabomna

4) OKpYKXHOCTH

OIIK-1.V.1

Onpenenure, Kakas H3 TPEICTABICHHBIX (U3UUYECKUX BEIUYUH
UMeeT eMHUIlY U3MEPEHHUsI, COBIAIAIONIYIO C CAMHUIICH U3MEPECHUS
CHJIBI?

1) Umnynbse

2) Yckopenue

3) Bec

4) YrnoBas cKOpOCTh

VK-2.3.1

[Ipoananu3upyiite, Kakoil OTBET SIBJISIETCA MPABHJIBHBIM Ha BOMPOC:
«HUeMy paBHa CymMMa BHYTPEHHHUX CHJI, IEUCTBYIOIIUX MEKIY TEJIAMHU
3aMKHYTOW MEXaHUYECKOU CUCTEMBI?)

1) VI3MeHeHno SHEPTUU CUCTEMBI

2) Hymo

3) 3MeHeHnI0 UMITYJIbCA CUCTEMBI
4) YCKOpEHHIO LIEHTPa MacC CUCTEMBI

VK-1.]1.1

Uro mnpousoia€r mocie abCOIOTHO HEYNPYroro yaapa YacTHIl
MaccaMu m; = 4mp; W C KUHETHYECKUMHU HHeprusmu T, = 6T).
Yactuna ¢ mMaccod m; ABUTaiach BOPaBO, a YacTHIlA C MACCOU mp
HaBCTpedy YacTHULE C MaCCOU m;.

1) YacTtuubl OyayT ABUTaThCs BIIPABO

2) Enunas yacTuua 0yaeT ABUTraThCsl BJIEBO

3) Yactuusl OyayT MOKOUTCA

4) Yactuup! Oy1yT ABUraThCsl B IPOTHUBOIIOJIOKHBIE CTOPOHBI

OIIK-1.B.1

Uto mpou3oiiieT ¢ MOMEHTOM HWHEPIMHW CBHHIIOBOTO IMJIMHIPA
OTHOCHUTEJIBHO OCH, COBMNAJAIOLIEH C €ro TreOMETPUYECKON OCBIO

OIIK-1.B.1




CUMMETPHH, €CIIH IWJIWHIP CIUTIOIIUTD B JIUCK?

1) He usmenurcs

2) YBeauuunTcs

3) CoxpaHutcs

4) CtaHeT paBHBIM HYJIIO

VYKaxxuTe BEpHYIO 3alUCh YpaBHEHHS JAWHAMUKHU BpallaTeIbHOTO
JIBIKEHMUS.

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

OIIK-1.3.1

YkaxuTe, 4eMy paBeH MOMEHT WHEPIIMH TOHKOTO 00pyda Maccoil m
U pajuycar.

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

4)J= m*r

OIIK-1.3.1

Bribepure ¢pasy, COOTBETCTBYIOUIYIO IEpBOMY 3akoH HpioToHa:
«ITepBbiii 3akoH Hpl0TOHA yTBEPKAACT. ..»

1) ®dakT cymiecTBOBaHMs aOCOTIOTHOTO JBUKEHUS

2) CyuiecTBOBaHHE HHEPIHAIBHBIX CHCTEM OTCYETA

3) @axT cyuieCTBOBaHHs HEMHEPIMAIBHBIX CUCTEM OTCUETA

4) ®axT cyImecTBOBaHUS MIPUHITUIIA OTHOCUTEILHOCTH | anmumes

OIIK-2.3.1

Vkaxure, B Kakux equHuiax B cucreme CU namepsiercs cuna:

1) kr*m/c
2)H

3) kr¥*m’
4) m/c?

VK-2.3.1

10

Paccunraiite  BelMYMHY ~ MOAYJIS ~ MAKCUMAJIbHOM  BEJIMYUHBI
YCKOpPEHUsI TOYKH, ABW)KCHHE KOTOPOW OIUCBHIBACTCA ypPaBHEHUEM
x =3cos(2t — m/4) cMm

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

OIIK-2.V.1

11

Bribepure dopmyity, onpenensionyto BeInuuHy (Ha3oBoil CKOpOCTH
BOJIHBI.

1) v=o0*k
2)v=k*v
3)v=k*A
Hhv=w/k

OIIK-1.3.1

12

PaccunTaiite, uyemy paBHa paOoTa KOHCEPBATUBHOM CHWIIBI TIO
3aMKHYTOM TpaeKkTopuu (o Toukam 1,2,3 u 1).

OIIK-1.3.1




1) 3aBuCHT OT yObUIM MOTEHIUAIBHON SHEPTUU

2) IlponopuroHanbHa MPUPALIEHUIO KHHETUYECKON YHEPTUU
3) PaBHa nyJio

4) 3aBUCUT OT CKOPOCTH JIBHIKEHUSI.

Kakas u3 nepednicieHHBIX (PU3MUYECKUX BEIHMYUH UMEET Pa3MEPHOCTh
(kr*m)/c*?

13 1) MoMeHT cubI OIIK-13.1
2) MoMeHT uHepuuu
3) MoMeHT umIryibca
4) Cuana
Korna TtaHreHuuasbHOE YCKOPEHHE paBHO HYJIO, a HOPMaJbHOE
YCKOPEHHE MOCTOSIHHO, TO TAKOE IBUKEHUE HA3bIBACTCH ...
14 1) PaBHOMEpHBIM KPUBOJIMHEHHBIM OIIK-2.3.1
2) PaBHOMEpHBIM IPSIMOJIMHENHBIM
3) PaBHOYCKOpEHHBIM MIPSMOJIMHEHHBIM
4) PapHOMEpHBIM BpallleHUEM
Bribepute mpaBuiibHbIN 0oTBeT. Kak M3MeHsieTcss MOAYIh CKOPOCTH
IpU NPSIMOJIMHEHHOM JBUKEHHM, €CIU 3aBUCHUMOCThH MPOWIEHHOTO
TEJIOM IIyTH OT BPEMEHM 33JjaHa ypaBHEHUEM: S =4 + 15t + 22
15 1) V6siBaer OIIK-1.V¥.1
2) Ilpoxomut 4epe3 MUHUMYM
3) Bo3pacraert
4) OcTtaéTcst MOCTOSSHHBIM
Kaxk BpIUHCIISIETCS MOMEHT MHEPLUUHM MaTEPUATILHON TOYKH?
1) I =m*P/3
16 2) J = m*P/12 OIIK-1.3.1
3) I =2%m*1*/5
4)J= m*¥
Kak CcOOTHOCATCS MOMEHTBHI HMHEPHMU JuUCKa J; W muimHAapa Jy,
KOTOPbIE UMEIOT PaBHbIE MACCHI U PAUyChl?
17 1) Jn = Ju OIIK-1.V.1
2)Jn>Ju
3) Jn>2*Ju
4) Jn > Ju/2
Haiimute oTHOIEHWE Tpou3BeNeHHBIX pador (Aj/A;), ecnu aBa
JIUCKa ¢ paBHBIMHM MaccamMu W paguycamu R; m Ry (R = 2R;)
pPacKpy4HMBAIOT W3 COCTOSHUS TIOKOS /IO OJIMHAKOBBIX YTJIOBBIX
CKOpPOCTEH.
18 OIIK-1.V¥.1
1
2)3
3)4
4)5
19 Kakoii yd4€HbIl co37an CHEeUUATbHYI0 TEOPHUI0 OTHOCUTEIBHOCTH YK-2.3.1




(CTO)?

1) Tanueit

2) DHHINTEHH
3) Jlopenn

4) bop

20

Bribepute ypaBHeHHE, OMICHIBAIOIEE TAPMOHUYECKUE KOJIeOaHUSI.

1) x = 0,1tg(2t2+7/6)
2) x =0,1cos(2t+m/6)
3) x = Sctg(8t2+m/2)
4) x = 0,05arctg(2t0,5)

OIIK-1.3.1

21

IIpoananusupyiite, Ipyu KakOM YCJIIOBUHM B CHUCTEME, COBEPIIAOIIEH
BBIHY)KJICHHBIE KoJieOaHus, Oyaer HaOmomaThcs pe3oHaHC () —
cOoOCTBEHHAs 4aCTOTa, (® — YACTOTA BHIHYKIAIOIIEH CUIIbI)?

1) ®>> w0
2) o> o0
3) o= ol
4) o << 0

OIIK-10.3.1

22

BeiGepure, kakas (Qu3nueckas BeIMYMHA M3MEHSAETCS  IOJ
BO3/ICHICTBUEM CHJIBI HA TEJIO COITIACHO BTOpOMY 3aKoHY HproToHa?

1) Monsipras macca
2) CxopocThb

3) Macca

4) MoMeHT UHEPLHI

OIIK-1.3.1

23

Bribepute, B Kakoil cUCTEME TeJI TOJHBIA MOMEHT HMITYyJbCca
OCTacTCA IMIOCTOAHHBIM.

1) 3amkHyTOI

2) HezamkHyTOH, IZlé CyMMa MOMEHTOB BHYTPEHHUX CHJI pPaBHa
HYJIIO

3) HezaMKkHYTO, I/ie CyMMa MOMEHTOB BHELITHUX CHJI TIOCTOSIHHA

4) HezamknyToM

OIIK-2.3.1

24

VYkaxute, paboTa Kakod U3 MEPEUMCICHHBIX CHUJ paBHA HYJIO MPHU
3aMKHYTOH TPAaeKTOpUU ABM>KEHHUS Tea.

1) Bsizkoro Tpenus

2) Cunsl TpeHUS KaueHUS

3) TaroreHus

4) Cunbl TpEeHUS CKOJIbKEHUS

VK-1.]1.1

25

YeMmy paBHa BeIMUYMHA YCKOPEHUSI CBOOOJHOTO MaJIeHUs! g Ha BHICOTE
HaJ NOBEPXHOCTHIO 3€MJIM, paBHOW pamuycy 3emnu? Benumuumny g
BOJIM3U TOBEPXHOCTH 3eMIIH IPUHATH PAaBHOH 9.8 M/c”.

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

OIIK-2.V.1




[Ipoananusupyiire, Kak  M3MEHUTCA Nepuo/I KoJIeOaHmit
MAaTCMAaTUYCCKOro MassiTHUKA, €CJIN IUIMHY €ro NMoABCCa YBCIWYHUTH B
9 pa3, a Maccy rpy3a — yBeJIU4YuTh B 4 paza?

26 1) YBeamuntesi B 3 pasa OIK-1.¥.1
2) YBenuuurcs B 4 paza
3) YMeHbmmTCH B 2 pasza
4) Ymenbmutcs B 4 pasza
Uto npou3oiAET co CpeaHeil IHEPTUEel MOCTYNaTEIbHOIO IBUKEHUS
OJIHOM MOJIEKYJIBI Ta3a, €clii 00heM HEKOTOPOH MacChl MACaTHLHOTO
rasza n300apu4ecKkd yMEHbIIUJICS B 2 paza?
27 OIIK-1.B.1
1) YBenmuuures B 5 paza
2) YMmensmuTcs B 5 pasza
3) YBenmuuutcs B 3 paza
4) YmenbmnTcs B 2 pasa
Onenure, Kakol ra3 Harpeercs 0oJbIIe B CIEAYIOUICH CUTYAIMH: BA
pa3IMYHBIX HUACAIbHBIX Ta3a — OJHOATOMHBIA W JIBYXaTOMHBIA —
HaxoJATCsl IIPU OJIMHAKOBOW TEMIIEpaType U 3aHUMAIOT OJIMHAKOBBIN
o0beM. ["a3pl cxxuMaroTes anquabaTHYecKu 10 yMEHbIIEHHS 00beMa B
28 | 2PaR OIK-1.B.1
1) ['a3bl HArpeIUCh OAUHAKOBO
2) OnHoaTOMHBIN HarpeJicst 00JibIIe
3) JIByxaTOMHBII Harpescs OobIiie
4) T"a3pl BOOOIIIE HE HATPEITUCH
Cemectp 2
YkaxxuTe sBICHHE, KOTOPOe UMeHyeTcsl nHTepdepeH et BoaH?
1) OruGanue BOJTHAMU MPENSATCTBUM
79 2) Hajoxkenue apyr Ha Apyra BOJIH, HAYIIUX OT KOIEePEHTHBIX OIIK-1.3.1
HCTOYHUKOB
3) OTKJIOHEHWE  BOJH  OT  [EPBOHAYAIBHOTO  HAMpPABJICHUSA
pacrpoCTpaHeHus MPU NMEPEXOE U3 OAHOU CPEAbI B APYTYIO
4) 3aBUCUMOCTH (ha30BOM CKOPOCTH OT JUTMHBI BOTHBI
[Tpoananu3upyiite, KakuM JOJDKEH OBITH Yrojl MajeHUs CBETOBOTO
Jy4a, 9TOOBI OTPa’KEHHBIN JIyd COCTABIISLI € Majaroumm yroi 40°.
30 1) 25° OIIK-1.B.1
2) 55°
3) 20°
4) 45°
OueHuTe 3IIEKTPOEMKOCTh IUIOCKOIO BO3AYIIHOIO KOHJIEHCATopa,
€CJIM PacCcTOsSHUE MEXIy ero OOKJIaJKaMHu YBEIW4YHTh B 9 pa3, a
o0nacTh MeXIy OOKIaJAKaMU 3aJIUTh JUCTUJUTMPOBAHHOW BONOH (€ =
81)?
31 OIIK-1.B.1

1) YmensbiuTcs B 4 pas
2) YBenuuurces B 4 paza
3) YBeanunres B 9 pa3s
4) YBennuurcs B 12 pa3




HazoBuTte BemiecTBa, KOTOpbIE MPU OOBIYHBIX YCIOBUSX MPAKTUUYECKH
HE MPOBOJAT NIEKTPUUECKUI TOK?

32 1) IIpoBoHUKH OIIK-1.3.1
2) IlonynpoBOIHUKH
3) [matuna
4) JIn3j1eKTPUKH
Kak HaIpaBJICHbI CUJIOBBIE JUHUU HaIpsKEHHOCTH
3JIEKTPOCTATHYECKOTO IMOJIs, CO3JaHHOTO TOYEUHBIM OTPULATEIbHBIM
3apsiAoM?
33 OIIK-1.3.1
1) 3akpyuuBaroTcs BOKpYT 3apsiia
2) K 3apsny
3) 3aKkpy4HrBarOTCA BOKPYT 3apsija MO 4YaCOBOM CTPEIKE
4) 3akpy4uBarOTCS BOKPYT 3apsijia MPOTUB YaCOBOM CTPEIIKU
B kakux enmuHunax B cucteMe CU wu3mepsieTcs mnOTEHIMAN
3JIEKTPUYECKOTO MOJIs?
34 1) A/m YK-2.3.1
2) B/m
3)B
4) A*m?
Moxer 1M yacTuila UMETh 3apsiji, BeIMYWHA KoToporo B 1.5 paza
OoJIbIIIE 3TIEMEHTapHOTO 3apsiia’?
35 1) Moxer OIIK-2.3.1
2) Het, He MOKeT
3) MoKeT, HO TOJIBKO €CJIH 3aps]l OTPULIATEIIbHBIN
4) MoxeT, HO TOJIBKO €CJIU 3apsi/i MOJIOKUTEIbHbBIN
Uemy paBeH MOTEHLIUAI JIEKTPUUECKOTO MOJIs 7
1) IToreHnManbHONW 3HEPIUM E€AVMHUYHOIO IOJOKHUTEIBHOIO 3apsaa
WJIM OTHOUIEHUIO MTOTEHIUATBHON SHEPTUH K 3apsLy
2) PaGorte cun1  moasi MO MepeMENIEHHMI)  eIMHUYHOIO
36 MOJIOKUTEJBHOI0 3apsiia W3 [JAHHOM TOYKHM TOJHA B OIIK-1.3.1
0eCKOHEe4YHOCTh
3) Cuite, nelicTByrolIEel Ha 3apsj]l, NOMEIIEHHBI B JAAHHYIO TOYKY
noJis
4) Kunetnueckoi sHEpPruu MpoOHOTO TOYEHYHOTO SIUHUYHOTO 3apsaa
B JIaHHOM TOYKE IOJIA
Harmmmure dopmyny 3akona Oma B nuddepeHimanpHoi popme:
HR=U/I
37 2) R = Q/PAt OIIK-10.3.1
3)j=c¢'E
4)R =P/l
Ouenute ONTHYECKYIO MJIMHY NyTH L M3 OIHOM TOYKH B ApYrylo,
38 €CIM  pacCTOSHUE  MEXIy  JAByMsS  Toukamu  mpospaunoit | OIIK-1.B.1

JIURJIEKTpUudecKor cpenbl S = 4 M. [lokazarens npenomMieHus cpeubl




n = 1.5. Onrtudeckas mivHa Nytd L U3 OIHOW TOYKM B JPYryro
COCTaBHT...

1)5wm
2)6m™m
3) Tm
4)11m

39

Kaxk Ha3bIBACTCA BCIIMYMWHAa HaIps’>KCHHOCTU IoJIA, €CJIIn
HaMarHU4eHHOCTh  (eppoMarHeTuka oOpamaercs B HYJIb W
HAIpPs’KCHHOCTD I10JIs1 HalrpaBJICHA MPOTHUBOIIOJIOKHO I10JIIO,
BBI3BaBIIEMY HaMarHM4MBaHUE?

1) 'ucrepesncom

2) Ko3puntuBHOM CHJIOM

3) lonspuzauueit

4) MarsuToABHXyIIEH cuIon

OIIK-2.3.1

40

Onenure, M0 KaKOi TpaeKTOpuu OyAET ABUTaThCsl B MArHUTHOM I10JI€
4yacTuila, JeTAlas ¢ TMOCTOSIHHOM CKOPOCTBIO BHOJb  JIMHUI
MarHUTHOM UHIYKLHH.

1) Oxpy>KHOCTB
2) llpsamas

3) OBanoun

4) Dnnurnc

OIIK-1.V.1

41

B kakux eauHUIIaX M3MEPSETCS HAIMPSKEHHOCTh 3JIEKTPUUECKOTO
noJs?

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

VK-1.]1.1

42

YcTaHOBUTE COOTBETCTBHE MEXKIY MAaTEepUajoM IIPOBOJHUKA U €r0
JNEKTPOIPOBOAHOCTBIO:

Matepuan DIeKTponpoBoHOCTH (o, 1/(OM-cm)
A) Metamn 1)>10"-10"°
b) [TomynpoBoiHUK 2)10"°-10°

B) JuoIeKTpuK 3) 10* - 10°

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

VK-2.3.1

43

OHGHI/ITG, KaK COOTHOCATCA YTJIbl TaACHUA O U OTPAXXCHUS (p CBETA.

)a>>o0
2)a>o
a=¢
Ha<o

OIIK-1.3.1

44

[Ipoananu3upyiiTe, YeMy paBeH aOCOJIIOTHBIM  TOKa3aTelb
IIPEJIOMJIEHUS CPEABI C TUAIEKTPUUYECKON POHUIIAEMOCTBIO € = 16 1
MarHUTHOW MPOHUIIAEMOCThIO L = 17

OIIK-2.V.1




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

4) 1/16

45

Jlns oOBACHEHHS Kakoro SBICHHS MOXET OBITh HCIOJIb30BaH
npuHuui I'roitrenca-dpenena?

1) KorepentHocTh

2) Iudpaknus

3) onspuzanus

4) KopnycKysspHO-BOJHOBOM JTyali3M

OIIK-1.3.1

46

[Ipoananu3upyiite, 4YeMy paBeH NEPUOJA  PEIIETKH, KOIaa
TuQpakunoHHas perierka coaepkut 200 MTpUXoB Ha MIJUTUMETP.

1) 100 Mxm
2) 500 Mxm
3) 200 MM
4) 5 MKM

OIIK-2.V.1

47

[Mpoananu3upyiiTe HHTEHCUBHOCTh CBETa MPH HHTEPPEPCHLIUH
OJIMHAKOBBIX BOJH C HMHTCHCHBHOCTBIO | OT KOrepeHTHBIX
UCTOYHUKOB B TOYKE, B KOTOPOH pa3zHOCTh (pa3 paBHa 2**N (N = 0,
1,2,...).

1) 4*1
2) 3*1
3)1
4) 0

OIIK-1.V.1

48

Haitgurte npaBwibHOE Ha3BaHUE UIA  BEKTOPHOM  CUJIOBOM
XapaKTEPUCTUKH AJIEKTPOCTATUYECKOTO TOJIS.

1) IToTenuuan

2) Hanpsi>keHHOCTH
3) Unnykuus

4) 3apsin

OIIK-1.3.1

49

Onenute, Kak 3aBUCUT DJIEKTPUYECKAs MPOBOAMMOCTb IPOBOJHUKA
OT NPUJIOKEHHON K HEMY Pa3HOCTHU ITOTEHIUAJIOB.

1) IIpssmo mipomopImoHAIBHO

2) IIponoproHaIBEHO CTETICHU OT PA3HOCTH MOTCHIINAJIOB
3) IIponopuroHaIbLHO KBaIpaTy

4) He 3aBucur

OIIK-1.V.1

50

Onennre, KaK WU3MEHUTCSI cuia AIIEKTPOCTATUIECKOTO
BSaHMOﬂeﬁCTBHH ABYX TOYCYHBIX 3apsAAaoB, C€CIM OAWH H3 HUX
YMEHBIINTh B 4 pa3a, a pacCTOSIHUE MEXIy HUMH YMEHBIIUTH B 2
paza?

1) YmensmmTcs B 8 pas
2) YMmensmuTcs B 2 pasza
3) Ymensmmutcs B 16 pa3
4) He nzamenurcs

OIIK-1.B.1




UTo U3 MEepPEeUrCIICHHOTO SBJISETCS OCOOCHHOCTBIO CHJIOBBIX JIMHUI
MArHUTHOTO HOJIs?

1) CuyioBble IMHMM MATHUTHOIO OJISI BCEr1a 3aMKHYThIe
2) MarHuTHBIC CWIOBBIE JIMHUM HAYMHAIOTCS HAa MAarHUTHBIX H

> 3aKaHYMBAIOTCS HA DJIEKTPUYECKUX 3apsaaax OIK-2.3.1
3) MarHuTHblE CUJIOBBIE JIMHUM HAUYMHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHMTHBIX 3apsaaax
4) MarHuTHble CWIOBBIE JMHMU HAYMHAIOTCS U 3aKAHYMBAIOTCA Ha
JNEKTPUYECKUX 3apsAax
Cnenaiite BBIBOJ, KaKOW T€OMETPHUYECKON (PUTYPOl MOXKHO OMHCATh
TPACKTOPHUIO JBWKCHHS 3apsyKEHHOM YacCTHIIBI, JBHUTaAOLICHCS TOJ
HEKOTOpbIM yriioM (0° < a < 90°) K TMHUSAM MarHUTHOW MHITYKIIHH.
52 1) OKpYRHOCTS OIIK-1.B.1
2) [Tapabomna
3) 'umep6omna
4) Cnupaasb
Onenute creneHp nomspuzanuu P cBeTta, eciau CBET IPENCTaBISIET
co0Ol CMeCh €CTeCTBEHHOIO CBETa C IUIOCKOIOJIIPU30BAHHBIM.
MHTEHCUBHOCTD  MOJIIPU30BAaHHOTO  CBETa B JIyde  pPaBHA
MHTEHCUBHOCTU €CTECTBEHHOTI'O CBETA.
53 OIIK-1.B.1
1) 25%
2) 35%
3) 50%
4) 75%
Paccunraiite nokasarenb IpPETOMIICHUS BELIECTBA, €CIU CKOPOCTh
CBETa IpPH MEPEXOAE Jlyda M3 BO3AyXa B HEKOTOPOE BEIIECTBO
ymesblniachk Ha 20%.
54 )12 OIIK-2.V.1
2) 1.25
3)0.2
4)2.2
Paccunraiite yrom Mexay ONTHYECKMMHM OCSMHU IOJSIpU3aTOpa H
aHasmzatopa. Ilpy NpoXOKIEHMM CKpELIEHHBIX MOJIIpU3aTropa M
aHAJIM3aTOpa MHTEHCUBHOCTH CBETA YMEHBIIMIACH B 4 pasa.
55 1) 60° OIIK-1.V.1
2) 45°
3) 30°
4) 90°
[Ipoananu3upyiite, Kak U3MEHHUTCS BEJIMUMHA MAarHUTHOW MHAYKIUH
Ha OCH JJIMHHOTO COJIEHOM/IA, €CJIM TOK B HEM YBEJIHWYUTH B 4 pasa, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIINTH B 2 pasa.
56 YK-1.1.1

1) YBeauuurcs B 2 pa3a
2) Yeenuuurcs B 9 pas
3) YmensbmmuTcs B 9 pas




4) YmenbuTcs B 3 pasza

Cemectp 3

57

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

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

3) M3nyyaeT B pEHTT€HOBCKOM JIMAMa30He

4) N3znydaeT B BUIMMOM JTHAIIa30HE

OIIK-1.3.1

58

Y KaKoro u3 Ten oTpakaTebHask CIOCOOHOCTH OJIM3Ka K HYIIO?

1) TIpo3zpaunoro
2) 3epkajibHOTO
3) MaroBoro

4) YepHoro

OIIK-2.3.1

59

Onenute, BO CKOJIBKO pa3 YBETUYMIIACH SHEPreTHUECKasi CBETUMOCTD
abCoMIOTHO YepHOTro Tena npu ero HarpeBanuu ¢ T = 1000 K mo T,
=3000K.

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

OIIK-1.B.1

60

Breibepure, kakas ¢opmyna Hamboyiee  TOYHO  OIHKCHIBAET
CHEKTPAILHYIO TIOTHOCTh YHEPIeTUYECKON CBETUMOCTH a0COIIOTHO
YyepHOTO Tena?

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

4) ®opmyna Panes-/xunca

VYK-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

OIIK-1.3.1

62

VYkaxuTe 3aKOH, KOTOPBIA ONpeAeseT TOJ0KEHHE MaKCuMyMa
U3ITy4aTeNIbHON CIMOCOOHOCTH a0CONIIOTHO YEPHOTO MPH 3aJaHHOM
aOCOJIIOTHOU TeMITepaType.

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

3) 3akon Kupxroda

4) 3akon Masoca

OIIK-1.3.1

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*A/c

OIIK-1.3.1

64

[IpoananusupyiiTe, Kak H3MEHSETCA CWIa TOKA HACBILECHUSA NPU

VK-1.]1.1




doTtodrddekre B cayyae YMEHBIICHHUS] CBETOBOTO IMOTOKA MAAaIOIEro
CBETa NOCTOSHHOMU JJIMHBI BOJIHBI.

1) Ymenbmaercs

2) CHayaia yMEHBIIIAeTCs, 3aTEM YBEIUIUBACTCS

3) CHauana yBeIMYUBAETCS, 3aTEM YMEHBIIIAETCS

4) CHauasa ocTaeTcs MOCTOSTHHOM, a 3aTEM YMEHBIIIACTCs

IIpoananusupyite, 4T0 NPOU3OUIET C KHUHETHUYECKOW DHEpPrueu
(OTOZIEKTPOHOB, €CIIM, HE MEHsAs 4YacTOThl MaJAIOLIEr0 CBETa,
YBEJIMYUTH €70 MHTEHCUBHOCTH B 2 pa3a?

65 1) YMenpmures B 2 paza ONK-1..1
2) YBenuuutcs B 4 paza
3) He uzmennTcst
4) YBenuuutcs B 2 paza
Ornenure BeTMUMHY KpacHOM rpaHulbl poTtodddekra (B reprax) s
KaToJia, M3TOTOBJICHHOTO W3 Bosib(pama TommuHON 2 M. Karton
HOKPHIT clloeM okcuga Oapusi. PaGora BBIXOAA BIIEKTPOHOB C
MOBEPXHOCTH KaToaa paBHa 2 3B. [locrosiuuas [Tnanka — h = 6.6*%10
66 34 TTx*c. Sapsix anmextpona —e = 1.6*10™"° K. OIK-1B.1
1) 3.2%10"° I'n
2)4.8%¥10"° I'y
3) 4.8%10" I'y
4)4.8*10" I'y
Kakum oOpa3om 3aBUCHT paboTa BBIXO/A AJIEKTPOHA C MOBEPXHOCTH
KaTo/a U3 KaJIMUs OT YacTOTHI MaJaroliero ceera’?
67 1) IIpsimo ponoOpIHMOHATBHO YACTOTE OIIK-2.3.1
2) IIponopuHoOHaNbHO YCKOPSIIOLIEMY HAIPSKEHUIO
3) IlponopLMOHAIBHO KBAAPATY YAaCTOTHI
4) He 3aBHCHT OT 4aCTOTHI
[Ipoananu3upyiite, Oymer nu HaOmomaThes (oToddhdexT, eciu
IUTACTHUHKY U3 JIaHTaHa 00Jy4aTh CBETOM C JIMHON BOJHBI 600 HM?
PaboTa BeIxoza s7eKkTpoHa U3 JaHTaHa paBHa 3.3 3B.
1) ®oTosd ekt BO3MOKEH, €ClIM KaToA HAarpeTb 10 TeMIepaTypbl
68 347K OIK-2.V.1
2) He Oyner
3) ®oTod3PdeKT BO3MONKEH, €CIH AOMOTHUTEIBHO TMPUIIOXKHUTHh K
IUTACTUHKE YCKOPSIOIIYI0 Pa3HOCTh MOTEHIIMATIOB BEIUYMHON HE
MeHee | B
4) ®otorhdHeKT BOZMOKEH C BEPOATHOCTHIO p =~ 0.5
Onenure, OT KaKkuX BEIWYMH 3aBHCUT CHJIAa CBETOBOTO JIaBJICHUS C
KBAHTOBOW TOYKH 3PCHHUS:
A) Yucna (oTOHOB B CBETOBOM ITyUKE;
69 b) Duepruu dortona; OMK-1.Y 1

B) Koaddurmenra orpaskeHHs TOBEPXHOCTH.

Ortser:
1)A,B




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

[Ipoananu3upyiite, B Kakux OOJIACTSX CHEKTpa JIEKTPOMAarHUTHBIX
BOJIH BO3MOHO HabOmoienne a3 dexra Komnrona.

70 1) BunuMmelii tuanazoH OIIK-1.V.1
2) Papuonuamna3on
3) TeparepiioBblii AHana3oH
4) PeHTreHOBCKHUH 1MANAa30H U TAMMAa-U3JIy4eHHe
CnenaiiTe BBIBOJI O BEIWYMHE MHHUMAJIBHOTO  OOpaTHOTO
HANpsDKeHUs, NPU KOTOPOM TIOJIHOCTBIO TpeKpariaercss (OTOTOK.
VYcnosue: sHeprus GpoTroHOB paBHa 6.5 5B, a hoTOKATO U3TOTOBICH
U3 JIUTHS, paboTa BBIX0Ja KOTOPOT'O COCTaBIseT 2.5 3B.
71 OIIK-1.B.1
1)4B
2)9B
3)6.5B
4)2.5B
Ounenure, BO CKOJBKO pa3 [JaBICHME CBETa, NAaJAIOILEr0O
NEPIEeHIUKYIAPHO HAEaJbHO 3€pKaJbHON IMOBEPXHOCTH, OOJIbIIE
JaBJICHUS CBETA, MaJalolero MEepHeHAUKYISIPHO HIEAIBbHO YEPHOMN
MOBEPXHOCTH.
72 OIIK-1.B.1
1)2
2)1
3) 15
4)3
Kakum 06pazom umnysabsc (OTOHA CBSI3aH C JITMHOW BOJTHBI?
1) UMnynibe npsiMo IpONOPLIMOHAJIEH AJIMHE BOJIHBI
73 2) Nmrrynbe mpsiMO TIPOTIOPLIMOHANICH KBAIPaTy AJTUHBI BOJHBI OIIK-1.3.1
3) UmMnyabc 00paTHO NPONOPLUMOHAJIEH VIMHE BOJTHBI
4) Umnynbc OpsiMO  NPONOPLHUOHAJIEH KOPHIO KBaJApaTHOMY OT
JUTMHBI BOJTHBI
B kakoit 065acTu crexkTpa 3JeKTPOMAarHUTHOTO U3TYYCHUS! UMITYIIBC
¢dboToHa UMeeT MUHUMAIbHOE 3HaYeHHEe?
74 1) UadpakpacHoe u3mydeHue YK-2.3.1
2) TeparepuioBoe U3J1y4eHHE
3) PenTrenoBckoe u3nydeHue
4) PaguousryueHue
[Ipoananu3upyiite, Kako€ U3 NPUBEICHHBIX  BBICKA3bIBAHUMU
IIPOTUBOPEUYUT KBAHTOBON TEOPUH CBETA:
1) UHTEHCUBHOCTh CBeTa He 3aBHCHT OT IUIOTHOCTH TMOTOKA
75 (¢oToHOB M MX IHEPTUU VK-1J1.1

2) CBET MOXKET U3JIydyaTbCi M  pacHpOCTPAHATBCA  TOJIBKO
OTJICTTLHBIMHU TTOPLUSIMU — KBAHTAMU

3) KaxxnoMy H3 KBaHTOBBIX COCTOSIHMIM, B KOTOPOM HaXOJUTCS
aTOMHasi CHUCTEMa, COOTBETCTBYET ONPENCICHHBI YpPOBEHb
SHEPIUH




4) Ins yacTuubl HE MOTYT OBITH OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJMHATHI U IMITYJIhC

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

1) YTBep:kaeHue 0 CylmieCTBOBAHMHU CTAMOHAPHBIX COCTOSIHUM, B
KOTOPBIX ATOM He U3JIy4YaeT U He MOrJIoIaeT JHEPrun

76 2) PazHOCTB 3HEpruii IByX CTallMOHAPHBIX COCTOSIHUN paBHa sHepruu | OITK-1.3.1
U3TTy4aeMOT0 WJIH MOTJIONIAeMOT0 KBaHTa CBETA
3) B aTome 371eKTpOHBI ABMXKYTCS IO OpOUTaM, OJIM3KUM K KPYTOBBIM
4) AToM COCTOMT M3 TOJOXHUTEJIBHO 3apsDKEHHOTO siApa |
OTPUIATENIEHO 3aPSKEHHBIX AJIEKTPOHOB
Bribepute, kakoe W3 MPUBEICHHBIX HUKE BBICKA3bIBAHUH MPABUIBHO
OINMCHIBAET CIOCOOHOCTh ATOMOB K M3JIYYEHHUIO U TIOTJIONICHUIO
DHEPrUM: «ATOMBI MOTYT ...»
1) Hornomare W H3Iy4aTh JHIIb HEKOTOPbIA JAUCKPETHBIH
77 Ha0O0p 3HAYeHUH IHEPTrUun OIIK-10.3.1
2) U3zny4ath ¥ moraouiars Jro0yio MOPIUI0 SHEPTUU
3) U3nyyates 1100 IUCKPETHBIH HAOOp 3HAYCHHWH JHEPTUH, OO
T00YI0 TOPIIUIO SHEPTUU
4) Uznydarp 100yl TIOPIHMIO DHEPTrUW, a TOTJIOmATh JIHIIb
HEKOTOPBIN JUCKPETHBII HA0Op 3HAYCHUN YHEPTUU
VYkaxxuTe, K KaKOMY JTHANla30Hy WU3JIy4€HUS OTHOCATCS MEPEXO0Jbl U3
cepuu bansMepa B aTome BOLOpOa.
78 1) TermoBoe u3nyueHue OIIK-1.3.1
2) PeHTreHoBCcKOE U3ITydeHHE
3) N'amMma uznydyeHue
4) Buaumblii cBeT
[Ipoananu3upyiiTe, Kak WU3MEHWIACh DPHEPTUS aToMa BOIOPOAA MPHU
M3TydeHIH UM QOTOHA ¢ JUIMHON BOMIHEL A = 4.86-107 M.
79 1) YBenuuunace Ha 4.86 5B OIIK-2.V.1
2) YMenbmmiach Ha 2.55 3B
3) Ymenbmmiacek Ha 4.86 5B
4) Ypenuuwmiack Ha 9.72 5B
OrneHuTe pa3HOCTh SHEPTUN OCHOBHOTO M BO30YXK/I€HHOTO COCTOSIHUS
(8 5B). JlaHO: 2JIeKTpOH B aToMe TNepemes u3 BO30YKIEHHOTO
COCTOSIHMSI B OCHOBHO€, W IpU JAaHHOM IEPEXOAE IPOU3O0ILIO
u3NydeHre GoToHa ¢ JJIMHON BOTHBI 650 HM.
80 OIIK-1.B.1
1) 0,4 5B
2) 1,953B
3) 1,25B
4)2,25B
VYkaxure, B 4éM 3aKitouaercs runoresa e bpouns:
]1 1) JIioOble MHKpPOYACTHIBI HapsAy C KOPNYCKYJSIPHBIMU OIK-13.1

00/121210T BOJIHOBBIMH CBOICTBAMH
2) ATom He MOXET CcoJepkaTb Oojee JBYX JJIEKTPOHOB,
Haxoqdmunxcsd B OJWMHAKOBLIX CTAIMOHAPHLIX COCTOSIHUAX,




oTpeensieMbIX HAOOPOM YEThIPEX KBAHTOBBIX UHCEIN

3) OIHOBpPEMEHHO HEBO3MOXXHO C BBICOKOM TOUYHOCTBIO 33J]1aTh
KOOPJMHATHI M UMITYJIbC MUKPOYACTHUIIBI

4) OHeprusi ucHyckaeTcs M TIOIJIOIIAETCS HE HENPEpbIBHO, a
OTJICNbHBIMU KBAHTAMU

Bribepure yrBepkaeHHe, HanOojiee NMPaBHIBHO COOTBETCTBYIOIIEE
rurnorese ae bpons:

82 1) Mukpo4yacTUIbI MOTYT NPOSBJIATH BOJHOBBIE CBOHCTBA OIIK-2.3.1
2) DneKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YaCTHII
3) ¥V xaxa0# 4acTULbl CYIIECTBYET aHTUYACTULIA
4) Slnpo aTroma COCTOUT U3 KBapKOB
PaccunraiiTe niuHy BOJHBI e Bpoiis 1y1s 37eKTpoHa, IBUKYIIETOCS
O CKOpOCTBIO 3.6 KM/c. Macca snextpona m, = 9,1*10™" kr, sapsix
anexTpoHa qe = —1,6%107"° K.
83 1) 1.6 Micm OIIK-1.V.1
2)2.6m
3) 201 um
4) 3.6 MKkM
VYKaXuTe KOJIMYECTBO 3HAYCHWM, KOTOpPBIE MOKET IPUHUMATH
MarHUTHOE KBAaHTOBOE YHUCIO M TpU JaHHOM 3HAa4eHUU
OpOUTATBHOTO KBAaHTOBOTO 4ncia /?
84 H2U+1 OIIK-1.3.1
2)3/+1
3)I-1;
4)1
VYkaxuTe, 4TO ONpEaeseT INTABHOE KBAHTOBOE YHCJIIO N.
1) DHepreTnyeckne ypoBHH JICKTPOHA B aTOMe
’5 2) BennunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME VK231
3) Ilpoeknuio OpOUTAIILHOTO MOMEHTAa HUMIIYJIbCca 3JEKTPOHAa Ha e
3aJJaHHOE HaIIPaBJICHUE
4) BennunHy MOMEHTa MMIYJlbCca 3JEKTPOHA B 3aJaHHOM
HanpaBJIeHUU
VYkaxkuTe, 4TO ONpEaeNseT MArHUTHOE KBAHTOBOE YHUCJIO M.
1) OpOuTanbHBIl MEXaHUYECKHII MOMEHT 3JICKTPOHA B aTOME
86 2) DHEPruro CTAIIMOHAPHOTO COCTOSIHHS JICKTPOHA B aTOME OIIK-2.3.1
3) BeinuMHy MOMEHTa HMIYJbCa 3JJEKTPOHA B 3aJaHHOM
HaNpaBJICHUH
4) DHepreTUuecKUe ypOBHH 3JEKTPOHA B aTOME
B dectp koro HazBaH A (PeKT pacHieIuieHUs] YpOBHEH dHEPTUH aTOMa
BO BHEILIHEM 3JIEKTPUYECKOM I10J1€?
87 1) DitnTeitna u ne Xaaca OIIK-1.3.1
2) llTrapka
3) OrTuHrcraysesa
4) AaponoBa-boma
88 Kak Ha3piBalOT JMHUM B CreKTpe KOMOWHaAmmoHHOro paccesHus ¢ | YK-1./0.1




qaCcToTaMH, MCHBIIIMMH YaCTOTHI ITaJar0Iero ceera?

1) OpankeBbIMU CITyTHUKAMH

2) AHTHUCTOKCOBBIMU CITlyTHUKAMHU

3) CTOKCOBBIMHU CIIyTHUKAMU

4) AHTaroHMCTUYECKUMU CIIYTHUKaMU

&9

[TosicauTe (hU3MIECKUN CMBICIT BOJTHOBOU (DYHKITHH.

1) BonHoBas (pyHKIHS TPONOPIIMOHAIEHA SHEPTHH YaCTHIIBI

2) llpousBeneHne BOJHOBOW (QYHKIMHM HAa  KOMILIEKCHO-
CONpPSI’KEHHOE BbIpakeHHEe PABHO INUIOTHOCTH BEPOATHOCTH
00HapY:KeHUS YACTHIbI.

3) BonHoBas ¢yHKIMS 00paTHO MPONOPIMOHANBHA UIMHE BOJHBI 1€
bpoiins

4) BonHoBast pyHKIUS MpenCTaBiIseT cO00H KMHEMaTHUECKUIl 3aKOH
JBUKCHHSI MUKPOYACTHUIIBI X=X(t) B HESBHOU (opme.

OIIK-1.3.1

90

Bri6epure BEPHYIO (hopMyTUPOBKY COOTHOIICHUS
HeonpeneneHHocTel [ eizendepra:

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

OIIK-1.3.1

91

yKa)KI/ITe, KaKH€ 4aCTHUIbI SABJIAOTCA q)epMI/IOHaMI/I.

1) DneKTpUYeCcKu 3apsHKEHHBIC YaCTUIIBI.

2) DAEKTPUIECKU HEUTPATbHBIC YACTHIIBI.

3) Bce yacTunbI ¢ MOJyLEIbIM CIIMHOM.

4) DneKkTpuYecKu 3apsHKEHHbIE YAaCTHIIBI C LEJTBIM CITIHHOM.

OIIK-1.3.1
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Kak Ha3piBaeTCs TBepmoe TelNO, y KOTOPOrO BaJIeHTHas 30Ha
HOJTHOCTBIO 3aIl0JIHEHA, 30Ha IPOBOANMOCTH — IIOJHOCTBIO CBOOO/IHA,
a IIMpHUHA 3alpelIEHHON 30HBI BEJIMKAa II0 CPAaBHEHUIO C DHEPrUeH
TEIJIOBOTO IBWKECHUA?

1) IIpoBoaHMK

2) ImdaekTpuk

3) IlonynpoBoIHUK

4) IlpuMecHbI MOJIYIPOBOIHUK

OIIK-2.3.1

93

Kakyro pazmepHocTh umeet nocrosHHas [1nanka B cucreme CH1?

1) dx*c
2) Jlx/c
3) dx/m
4) 1x/>B

OIIK-1.3.1

94

Kakas BHecucremHas CAUHHIA HUCIOJB3YCTCAd IJId HU3MCPCHHUA
SHEPTrUU MUKPOYaACTHUIL?

1) 3B
2) A

OIIK-10.3.1




3) kKan
4) spr

Onenute, Kakol CMBICI MMEET COOTHOILIEHUE HEONPEIEICHHOCTEN
I'eiizenOepra ajst PHEPrUU YacTUIBI U BPEMEHHU IpeObIBaHUS €€ B
COCTOSIHMY C JaHHOW SHEprueu?

1) DHeprus mpsMo MPOMOPITHOHAIBHA BPEMEHH

95 OIIK-1.B.1
2) DHeprusi 0OpaTHO MPOMOPIIMOHATBHA BPEMEHHU
3) DHeprus u BpeMs MOTYT ObITh U3MEPEHBI OJHOBPEMEHHO CO CKOJIb
YTOJTHO BBICOKOM TOYHOCTBIO
4) Yem OoJiblIe HeONMpeaeJIeHHOCTb JHEPruM, TeM MeHbIle
HeompeaeIeHHOCTh BpeMeHU
B xome wu3MepeHHss C JIOCTaTOYHO BBICOKOW TOYHOCTHIO Oblia
orpesieNieHa X-COCTABIISIONIAs UMITYJIbca AMeKTpoHa. OOBSCHUTE, UTO
u3 3TOTO Clenyer, PYKOBOJICTBYSICh COOTHOUIEHUSIMU
HeonpeneneHHocTei ['elizendepra.
96 1) Bpemsi u3HM W DSHEPrusi AJIEKTPOHA HMMEIOT CYIIECTBEHHYIO OMK-1.Y 1
HEONPEIEIEHHOCTh
2) KoopauHaTra X 3J1eKTPOHA He MOKeT ObITh oOImpeaesieHa ¢
BbICOKOH TOYHOCTBHIO
3) Bce koopauHaTHI 3JIEKTPOHA TTOJIHOCTHIO HEOTIPEICIICHHBIS
4) y- U Z-COCTaBJSIONIME HMIIYJIbCa DJJIEKTPOHA HMEIOT CTpPOTo
ONpEJIETICHHOE 3HAYCHUE
Kak Ha3bIBaeTcst cOCTOSIHUE 3JIEKTPOHA B aTOME, COOTBETCTBYIOIIEE
MUHHUMAJIbBHOMY BO3MOXXHOMY 3HAYEHHIO €r0 SHEPTUn?
97 1) Bo30OyxxaeHHOE COCTOsSIHME OIIK-1.3.1
2) MeracTaOuIbHOE COCTOSTHUE
3) OcHOBHOeE cOCTOSIHHE
4) BaneHTHOE COCTOsSIHUE
B uewm 3akmouaercst TyHHeNbHBIH 3 dexT?
1) B BomHOBOM  XxapakTepe JBHKEHHUS  MHKPOUYACTHIIBI B
NEPUOIUYECKOM MTOTEHIMANIE
2) B kopmycKyJaspHOM MOBEIEHUH 3JIEKTPOMAarHUTHOTO H3ITY4YCHUS
08 IIPU MIPOXO0KACHUH €r0 UYepe3 Y3KO€ OTBEPCTHUE OIIK-2.3.1
3) B HaxoxaeHMM YacTHIBl Cpa3y B HECKOJIbKHX TOYKax
IIPOCTPAHCTBA OAHOBPEMEHHO
4) B npoxoxkIeHHM MHKPOYACTHIbLI Yepe3 MNOTEeHIHAJIbHBIH
O0apbep, KOrJAa JHEPrusl 4YacTULUbl MEHbIIEe BBICOTHI 3TOrO
O0apbepa
Kakpe mDoOABW)XKHBIE YacTHLBl WJIH KBa3W4YaCTULBI  SIBISIOTCA
HOCHUTEJISIMU 3apsija B OJYIPOBOJHUKAX?
99 | 1) DmexrpoHsl OIK-1.3.1

2) IlpoToHsI
3) DJIeKTPOHBI U AbIPKH
4) Nonsl




B pe3synbrare pagmoakTUBHOrO pacmajaa 3apsj sSApa YBEJIWYWICS Ha
+2e. Ilpoananu3upyiTe CUTyallMI0O WU ONpEAeNIUTe, KaKoro THIMa
IIpEBpAIlCHHE MPOU30LUIO B YKA3aHHOM ClIydae.

100 1) isa p-pacmana OIlK-2.V.1
2) a-pacnafg
3) y-pacnan
4) K-3axBart
Bomnpocs! 1151 mpoBEpKH OCTATOYHBIX 3HAHUN
Ilpouumaiime mekcm, 6vibepume NPASUILHBIL OMEEM U 3anuwiume
apeymenmsl, 000CHOBbIBAIOWUE 8bIOOP OMEEMA.:
TanrennuanbHOEe yckOopeHue Tena a, = 0, HOpMallbHOE YCKOpEHHeE
Tena a, = const. [Ipoananu3upyiite xapakrep IBH>KEHUS TeJa.
1) IlpsmonuHeliHOE paBHOMEPHOE
101 2) IlpsimonuHeHOE PaBHOYCKOPEHHOE
3) PaBHOMEpHOE BpaIaTebHOE
4) IIpssmosIMHEMHOE HEPABHOYCKOPEHHOE
OTtger: 3) PapHOMepHOe BpamaTelbHOe, MOCKOJIbKY NpHu a, = 0
MOAYJIb CKOPOCTH He U3MeHsIeTCsl, a 4, = const U3MeHseT TOJIbKO
HaNpaBJIeHUe IBHKEHUSI.
Ilpouumaiime mekcm, vlbepume npaguiibHbvle 8APUAHMbL OMEema U
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8b100D OMEema.
[Ipoananusupyiire, Kakue buzmdeckue BEJIMYUHBI u3
MIEPEYUCIICHHBIX HUXKE COXPAHSAIOTCS MpU aOCONIOTHO YIPYroMm
CTOJIKHOBEHUHU JIBYX TeJl.
1) Ummynsc
2) CxopocTb
102 3) Cuna YK-1
4) DOneprus
5) MoMeHT uHepIuu
OtBer: 1 W 4, Tak Kak 3aKOH COXpPaHEHHMsl MMILYJbCa
BBINOJIHSIETCA MpPH JI000M yaape, a NpU yOpyroM, Koraa HeT
aeopmanum, cHnpaBelJIMB emle M 3aKOH  COXpaHeHHS
MeXaHUYEeCKOM JHEePIrUuM.
Ilpouumaiime mexcm u ycmaunogume coomeemcmsue. K kasxcoou
no3uyuu, OaGHHOU 8 1e60M CMOoOYe, noobepume NOZUYUIO U3 NPABO2O
cmonoya:
CormnocraBbTe ¢dbusznueckue  SBICHWST U BUABl  TIOJEH,
00yClIaBIUBAIOLINX YKA3aHHBIC SIBICHUS.
103 SBrienune [Tone
1) ITocTostHHBIN TOK A) TlepemeHHOE MArHUTHOE TTI0JIC
2) CeroBasi BOJIHA b) [locTostHHOE 3NIEKTpUYECKOE 0JIe
3) CamouHIyKIIHSI B) IlepeMeHnHOE DJIEKTPOMAarHUTHOE TIOJIC
Ortser: 1-b, 2-B, 3-A
104 | IIpouumavime mexcm u ycmaHogume  NOCIE00BAMENLHOCHIb.




Sanuwume coomeemcmeyrouyro nocne008amenbHoOCHb 6)71('6 cineea
Hanpaeo:

Pacnonoxure MEPCUUCICHHBIC BUABI SJICKTPOMAaroHuTHOI'O U3J1YUCHUA
B IOPAAKEC BO3PACTAHUA NJIMHBI BOJIHBIL.

A) OpaHXeBBblii CBET

b) ®uoneroserii ceT

B) UndpakpacHoe nzinydenue
I') YasTpaduoneroBbie Tydu

OTtBer: 'BAB

105

IIpouumaiime mexcm u 3anuwume pazeepHymbviil 0OOCHOBAHHbII
omeem:

Hcnone3ys 3aKOHBI TEIUIOBOIO U3JIY4ECHMs, IIPOAHAIU3UPYHTE,
oYeMy IIpH YBEIMYECHHU TEMIIEpaTyphl OKpacka HarpeTbiX Tel
U3MEHSETCS ¢ KPAaCHOM Ha JKEITYIO.

OtBer: CorinacHo 3akonHy BuHa, AiMHA BOJIHBI, HA KOTOPYIO
NMPUXOAUTCH MAKCUMYM TeIJIOBOT0 U3JIyYeHHsl, 00PATHO 3aBHCUT
oT Temneparypsl. [Io3ToMy ¢ pocToM TemMmeparypbl MaKCHMYM
HHTEHCHBHOCTH W3JIy4YeHUS CMellaeTcsi B KOPOTKOBOJHOBYIO
YacTh CNEKTPAa, a [UIMHA BOJIHBI 7KeJITOr0 CBETA MEHbIEe, YeM Y
KPacHOro.

106

IIpouumaiime mexcm, evibepume NPAsUNbLHBIL OMEEM U 3anUULUmMe
apaymeHnmol, 060CHO8bIBAIOUUE 8bIO0OP OMBEMA.:

Onpenenure, y Kakoro M3 IEPEYUCIECHHBIX HUXKE TEJI MOMEHT
WHEPLUHMHA OTHOCHUTEIBHO OCH BpALlEHUS, MPOXOAAIIEH Yepe3
reOMETPUYECKUI IIEHTP TeJa, UMEeT HauOOIbIIYI0 BETHYUHY. Macchl
Y pa3MepBl Tel OAUHAKOBBI.

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

OTtger: 2) O0pyY, NOCKOJbKY BCS €ro Macca COCpeJ0TOYeHa Ha
MAaKCHMAaJIbHOM PACCTOSIHMH OT OCH BpallleHHsl, pPABHOM pajuycy
o0pyua.

107

IIpouumatime mexcm, evibepume npasuivhvle 8apuUarmvl omeema u
3anuwume ap2ymenmuol, 060CHO8bI8aAIOUjUE 8bIOOP OMBEMA:
VYkaxure, Kakue U3 NepeuncIeHHbIX (PU3NUECKUX BEIUUYUH SBIIAIOTCA
napamMeTpamMu COCTOSHUSI TEPMOJAMHAMUYECKON CUCTEMBI.

1) Temneparypa

2) Mexannueckas pabora
3) O6bsem

4) JlaBnenue

5) U3meHeHue sHTpONH

OtBer: 1,3,4, Tak Kak MexXaHM4yecKasi padoTa W H3MeHEHHUe
IHTPONUHM ABJSIIOTCA QYHKIUSIMHU MPoLecca, HO He COCTOSIHMSI.

108

Ipouumaiime mexcm u ycmaunogume coomeemcmesue. K kasxcoou

YK-2




no3uyuu, OaGHHOU 8 1e60M CMOoNOYe, noobepume NOZUYUIO U3 NPABO2O
cmonoya:
ConocTaBbTe TUIIBI BEIICCTB M OCOOCHHOCTH UX 30HHOM CTPYKTYPHI.

BeniectBo 30HHas CTPYKTypa
1) Metann A) 3ampenieHHasi 30Ha y3Kas, [IPpU HU3KOU
TEeMIEpaType BaJieHTHas 30Ha IOJHOCTHIO
3aHATa, 30HAa IPOBOAMMOCTH IOJHOCTBIO
c¢B0oOOIHA.
2) llonynpoBoanuk | b)  3ampeimieHHass 30Ha  OTCYTCTBYET,
BaJICHTHAass 30Ha M 30Ha MPOBOAMMOCTH

MEPEKPHIBAIOTCS.
3) AudnexTpux B) 3anpemennas 30Ha mupokasi, BaJCeHTHAsS
30Ha MOJIHOCTHIO 3aHATA, 30Ha

MIPOBOJIMMOCTH TTOJTHOCTHIO CBOOOTHA.

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

109

Ilpouumatime mexcm u  ycmamosume  NOCIE008AMETbHOCHb.
3anuwume coomseemcmaywWy0 NOCIe008amerbHOCMb OYKE Clesd
Hanpaeo.

Pacronoxxure ocHOBHBIE TUTIBI (DyHAAMEHTAIBHBIX B3aUMOJIECHCTBUNA
B TOpsIKE YOBIBaHUS WX OTHOCHTEIHHOW WHTEHCHUBHOCTU (CHUIBI
B3aUMOJICHCTBU ):

A) DneKTpoMarHuTHOE
b) I'paBuTanimonnoe
B) Cnab6oe

I') Cunbhoe

OTtBer: T'ABB

110

IIpouumaiime mexcm u 3anuwume pazeepHymbviil 0OOCHOBAHHbIU
omeem:

OOsbsicauTe, Kakue (AKTOPhl  OTPAHUYHMBAIOT  BO3MOKHOCTH
HaOmoeHus BHemHero Gororddexra.

OtBer: BHemnunii ¢orodddpext HaldaI0OAaETCA [0 KPacCHOH
rPaHNLbl — MUHUMAJIBHOM YACTOTHI NAAAI0IIET0 U3JIyYeHUs1, PH
KOTOPOHi OHO CHOCOOHO BBLIPBATH 3JJIEKTPOH € IOBEPXHOCTH
00J1y4aeMoro BeniecTna.

111

Hpouumaﬁme mekcm, 6bz6epume I’lp616ujleblﬁ omeen u sanuuiume
apcymenniol, 0606'H08b166170u/[u€ 8bl60p omeema.

YKa)KI/ITe, 4TO U3 MEPCUUCICHHOI'O HE ABJISACTCA CTPOTHM YCIIOBUEM
JJI1 KOTCPCHTHOCTU CBCTOBBIX BOJIH.

1) OnMHAKOBOCThH aMILIUTY/T
2) IlocrositHCcTBO pazHOCTH a3
3) PaBeHCTBO JJIMH BOJIH

4) PaBeHCTBO 4acTOT

OtBer: 1) OaMHAKOBOCTH AMIUIMTYA, TMOCKOJbKY JJIf
YCTOHYMBO  HMHTeP(EPeHUHOHHOH KApPTHHBI  He00XO0JMMbI
PaBeHCTBO JJMH BOJH (A, cJe1oBaTreJlbHO, W YacTOT) H

OIIK-1




MOCTOSIHCTBO pa3HocTH ¢as.

112

IIpouumaiime mexcm, gvibepume npaguibHvle 8APUAHMBL OMEeMa U
3anuwiume ap2ymenmel, 060CHO8bI8AIOWUE 8bIOOP OMeema.
VYkaxure, Kakue U3 MepeUncIeHHBIX HIDKE HAOOPOB TpeX KBAaHTOBBIX
YHCe B aTOME SBJISIOTCA JOIYCTUMBIMH.

Oteer: 1, 3 M 4, NOCKOJILKY IJIABHOE¢ KBAaHTOBOE YMCJIO 1 He
MOKeT MMeTh HyJ1eBOe 3HA4YeHHe.

113

Ilpouumaiime mexcm u ycmanosume coomgemcmeue. K xaswcooii
no3uyuu, OaGHHOU 8 1e60M CMOoOYe, noo0bepume NOZUYUIO U3 NPABO2O
cmonoya:

YcTaHOBUTE COOTBETCTBHE MEXKIY XapaKTepoM JBHKCHHUS |
JIEUCTBYIOLLEH Ha TENO CHIIOM.

JBuxenue Cuta
1) PaBHOMEpHOE TIPSAMOJIMHEITHOE A) llenTpocTpeMuTenpHas
2) PaBnoyckopennoe | b) Ilocrosinnas
MPSIMOJIMHETHOE
3) PaBHOMEpHOE BpanieHue B) PaBnas Hymo

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

114

IIpouumaiime mexcm u  ycmamosume NOCIE006AMENbHOCHb.
3anuwiume coomeemcmeylowyio nociedo8amenrbHoCmy OyKe creea
Hanpaeo:

Pacrnionoxure nepedncicHHbIe HIKE TeNa B MOPSAKE BO3PACTAHHA
X MOMEHTa UHepUUU. Macchl U XapaKTepHbIE pa3Mepbl TEJl CUUTATH
OJIMHAKOBBIMU.

A) lap
b) Tonkoe koab110
B) Hunuuap

OtBer: ABB

115

Ilpouumaiime mexcm u 3anuwiume pazeepHymbviti 0O0CHOBAHMbI
omeem:

OOBscHUTE, KaK U3MEHUTCS CHJIa TOKa 4Yepe3 MPOBOJIHUK, €CIIU MpU
HEU3MEHHOM pa3HOCTH MOTEHLHUATIOB Ha €ro KOHIaX U MOCTOSHHOMN
TOJILIMHE TPOBOJHUKA YBEIMYUTH €TO JUIUHY.

Otser: Ilpn yBeJMYeHMH UIMHBI NMPOBOJHHMKA BO3PACTaeT €ro
CONPOTHBJICHUE, 2 C POCTOM CONPOTHBJICHHS, B COOTBETCTBHH C
3ak0HOM OMa, yMeHbIIACTCS CHJIA TOKA.

116

IIpouumatime mexcm, @vlbepume NpasUIbHBIL OMEem U 3anuuiume
apaymeHnmol, 060CHO8bIBAIOUUE 8bIOOP OMBEMA.:

[Ipoananmu3upyiite ¢GopMy TpPACKTOPUU 3apPSHKEHHOW  YaCTHIIHI,
JBWXKYILIEWCS B MArHUTHOM TIOJIE C TOCTOSIHHOM CKOPOCTBIO
NEPIEeHIUKYISIPHO K TUHUSAM UHAYKIUH.

OIIK-2




1) Cnupans

2) Ipsimas

3) INapabomna

4) OKpy>XKHOCTb

OTtBeT: 4) OKPY!KHOCTH, MOCKOJbKY B YKA3aHHOM CJIydae CHJIa
Jlopenna, ABIAIOIAACH LHEHTPOCTPEMUTEJBHON CHJIOH, Bceraa
HaIpaBJIeHa CTPOIO0 MOJ NPSAMBIM YIJIOM K BEKTOPY CKOPOCTH.

Hpoqumaﬁme mekcm, 6bl6€pum€ npasusibHole eapuaHmsl omeema u
sanuwume apcymeHmaol, 060CH08bl6‘ClIOu4ue 6bl50p omeema.
YKa)KI/ITe, KaKue U3 NCPCUUCICHHBIX (I)I/I3I/I‘-I€CKI/IX BCJIIMYHMH SABJIAIOTCA
HHBapuaHTaMUn CHGHH&HBHOﬁ TECOPHUU OTHOCUTCIIBHOCTH.

1) PaccTostaue
2) CxopocTb

117 | 3) Macca
4) NnrepBan
5) DHeprus mokos
OtBeT: 4 U 5, MOCKOJILKY PacCTOsIHHE NOJBEP:KEHO JIOPEHLEBY
COKpPAIIeHHI0, PeJSITHBUCTCKAs Macca 3aBHCUT OT CKOPOCTH
ABUKEHUSl Tesla, 2 CKOPOCTh HEMHBAPMAHTHA U B KJIACCHYECKOI
MeXaHHKe.
Ilpouumatime mexcm u ycmaunosume coomeemcmaue. K kaswcoot
no3uyul, OAGHHOU 8 1e60M CMOoadYe, nodbepume NO3UYUI0 U3 NPAO20
cmonbya:
VYcraHOBUTE  COOTBETCTBUE  MEXIY  CTPOCHHUEM  MOJIEKYJIbI
UJCabHOTO ra3a M YHUCIIOM CTeNeHEeH cBOOOJbI, HEOOXOIUMBIX IS
ONUCAHUS €€ JBUKEHUS.
118
WneanbHblii ra3 Yucao crerenei cBo00 b
1) OmHOATOMHBIN A)6
2) JIByxaTOMHBIN b)5
3) MHoroaToMHBbII B)3
Ortser: 1-B, 2-b, 3-A
Ilpoyumatime mexcm u ycmawnogsume  NOCIEO08AMENbHOCHIb.
3anuwume coomeemcmsyowyo nocied08amerbHOCmMy OYKé clesa
Hanpaeo:
Pacrionoxure nepeunciaeHHbIe HIKE YaCTUIIBI B TIOPSIKE yObIBAHUS
BEJIMUMHBI UX YJEIBHOTO 3apsija.
1o A) Anbpda-gactuma
b) IIporon
B) Dnexktpon
I') Hefitpon
OtBer: BBAT'
[IpounTaiiTe TEKCT U 3aMUIINTE PA3BEPHYTHII 000OCHOBAHHBIN OTBET:
120 | OObscHUTE, NIPH KAaKUX YCIOBUSAX HAONIONAETCS SIBICHUE MOJIHOTO

BHYTPEHHETO OTPa)KEHUs CBETA.




OtBer: IlosiHOe BHYTpeHHee OTpaxkeHHe HAOJIKIAeTCA B TOM
cJiydyae, KOIr/Ia CBeT MajaeT U3 ONTHYECKH 0oJiee MJIOTHOM cpeabl
B MeHee IVIOTHYI0 N0/ HEKOTOPbIM KPUTHYECKHUM YIJIOM.

IIpouumatime mexcm, @vlbepume NpasUIbHBIL OMEem U 3anuuiume
apaymeHnmol, 060CHO8bIBAIOUUE 8bIO0OP OMBEMA.:

EcrecTBeHHBIN CBET MPOXOIUT 4Yepe3 MOJISIPU3ATOpP W aHAJIM3ATOoD,
CKpelleHHple noxa yrioM 45°. Omnpenenure, BO CKOJIBKO pa3
YMEHBILIUTCS HHTEHCUBHOCTH B CBETOBOM ITyUKE IOCIIE MPOXOKICHUS
yepe3 aHaJIu3aTop.

121 1) B 2.5 paza
2) B 4 paza
3) B3.5 paza
4) B 1.5 paza
OtBet: 2) B 4 pa3a, Tak Kak mocJje nNpoXoxKaeHus MoJsipu3aTopa
HHTEHCMBHOCTh CBeTa ocjga0eBaer B 2 pa3a, a mocje
NPOXOKAEHHUSI AHAJM3aTOPa — TMPONOPUMOHAIBHO KBajJpaTy
KOCHHYCA YIJIa MeKIY MIOCKOCTIMH MOJISIPU3aINH.
IIpouumatime mexcm, 8vibepume NpaguibHvle BAPUAHMBL OMEemda U
3anuwiume apaymenmol, 060CHO8bIBAIOWUE 8bIOOP OMEema.
OTmeTbTe, Kakue 4YacTUIbl W3 IMEPEUMCICHHBIX HMXKE 00pa3yloTcs
npu "-pacnaze.
122 1) Onextpon
2) Ilo3uTtpon
3) DneKTpOHHOE AaHTUHEUTPUHO
4) DneKTpOHHOE HEUTPUHO
OtBet: 1 1 3, mapa «MO3MTPOH - HelTPHHO» 06pa3syeTcs npu P'-
pacnaje.
Ilpouumarime mexcm u ycmaunosume coomeemcmaue. K xaswcoot
no3uyul, OAGHHOU 8 1e60M CMOoaOYe, nodbepume NoO3UYUI0 U3 NPAo20
cmonbya:
[IpoBenuTe COOTBETCTBHE MEXAY BUAAMH MAarHETHKOB M BEITMYHMHOMN
UX MarHUTHON TPOHUIIAEMOCTH [L.
123
Busbl MaraeTnkoB MarsuTtHas NpOHUIIAEMOCTh
1) InamaraetTuku A)ypu>>1
2) [TapamaraeTuku byu<li
3) ®eppoMarHeTUKu Byu>1
Ortger: 1-b, 2-B, 3-A
Ilpouumaiime mexkcm u ycmamogume  NOCIEO08AMENbHOCHIb.
3anuwume coomeemcmsyOwWyI0 NOC1e008amenrbHOCMy OYK8 clesd
Hanpaeo:
124 Pacnonokute yka3zaHHbIE Cpelbl B TOPSAKE BO3pacTaHus UX

OIITUYECKOU IIJIOTHOCTH.

A) Bona
b) Bozmyx

OIIK-10




B) Anmas

OtBer: BAB

Ilpouumaiime mexcm u 3anuwiume pazeepHymbviti 0O0CHOBAHMbI
omeem:

OL[GHI/ITG, 4YCMy paBCH MOMCHT MHCPIHHU KATAIICTOCA IO IMIIOCKOCTH
HWJIMHAPA Macco m U paauyca R, ucnonb3ys teopemMy LlTeitnepa.
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OtBer: MOMEHT HWHEPUMH IUJIHHAPA OTHOCHTEJIBHO OCH,
NPOXOAALIEH Yepe3 ero LHeHTP, PaBeH mr*/2. IIpuMmensst Teopemy
IlTeiiHepa 1JiA HOBOW OCH BpallleHHsl, HAXOAALEHCA OT CcTapo
OCH HA PACCTOSHAM, PABHOM PAJHyCy IMIHHIPA, HAXOAUM: mr’/2
+mr? =3mr*2

Ipumeuanue. CuctemMa OLICHUBAHUS TECTOBBIX 3aJaHUI PA3IMYHOIO TUIIA:

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

2) 3apanne KOMOMHMPOBAHHOIO THIIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBeTA
U3 NPeNJIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIHU
MPaBUJIBHO yKa3aHbl HU(PHI U TPUBEACHBI KOHKPETHBIE apI'yMEHThI, UCIIOJIb3yEeMbIe MTPU BbIOOpE
orBeToB. [lonHOE coBNajzieHWE C BEPHBIM OTBETOM OIICHHMBAaeTCs | Oamiom, eciid JTOMyIICHBI
OIMOKY WJIH OTBET OTCYTCTBYeT — 0 GayioB.

3) 3agaHue 3aKpbITOr0 THIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUHTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbI BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOTIO CTOJIOIa BEPHO COIOCTABJIECHBI C
MO3UIUSAMU APYroro ctondia). [TomHoe coBmageHne ¢ BEPHBIM OTBETOM OIICHHBAeTCs 1 Gaiom,
HEBEPHBII OTBET WU ero oTcyTcTBHe — () 6amioB

4) 3amaHue 3aKPHITOr0 THIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpPHBIM, €CIIM TMPaBWIBHO YKa3aHa Bcsl mocienoBaTenbHOCTh Ludp. IlonHoe coBnaaeHue c
BEPHBIM OTBETOM OIIEHHUBAeTCs 1 Oaiom, eclii TOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asioB.

5) 3amaHue OTKPBITOr0 TUIIA C PAa3BEPHYTHIM 0TBETOM CUMTAETCS BEPHBIM, €CJIH OTBET
COBMAJIaeT C OTAJOHHBIM IO CcOAepkKaHUIO M mojHoTe. [IpaBUiIBHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oainia, eclii AONyIIeHa o JHa OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noJHbIN — 1 Gast, ecau gomymieHo 6onee 1 omuOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYAIOMIMXCS 3a04HOM (OPMBI
00yd4eHus1, IpeICTaBICHBI B Ta0mmie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PAObOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIAEISIIOIIME  MPOLEAYPbl  OLIEHWBAHUSA
UH/IMKATOPOB, XapaKTepU3YIOIIMX JTambl (OPMUPOBAHMS KOMIIETCHLHMH, COJEpXKATCA B
JOKAJIbHBIX HOpPMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIMX MOPSAJOK U IHPOLERYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL




11. MGTOI[I/I‘-IGCKI/IC YKa3aHusd 01 06yqafom1/1xc;1 110 OCBOCHHIO JUCHUITIINHBI

11.1. Meronuueckue yka3zaHUsl Uil OOYYaIOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKH CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOMW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOOB HAYyYHOTO IIO3HAHHWS, HOBEUIINX
JTOCTHKEHUI HaydyHOW MBICTH. B ydeOHOM mporiecce JEKIUsl BBIMOIHIET METOIOJIOTHIECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAITMOHHYIO (QYHKINH. JISKIUs pacKphIBacT MOHITHHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOoOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[lnaHupyemble pe3ynbTaThl IPU OCBOCHHUH O0YYAIOIIMMHUCS JICKIIMOHHOTO MaTepraa;

— TMOJIy4YEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OIPEIEIISECTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuUTHE TPO(PECCHOHATBLHO-ICIOBBIX  KAa4yecTB, JIIOOBH K  TpeaMETy W
CaMOCTOATEJIbBHOTO TBOPYECKOTO MBIIUICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— TOJIy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUA HAyKM U TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HdThCS METOAMYECKH 00padaThiBaTh Marepuai (BBIACTATH TJIaBHBIE MBICIA H
MOJOKEHUsA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHITHI.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAloB U
UCIIOJIb30BAaHUEM pa3laTOYHOTO MaTepualia IPU TMPOBEACHUU KOPOTKUX TUCKyccUid 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATUK TI0 TUCIUTIINHE.

CTpyKTypa MpeiocTaBiIeHUs JICKIIMOHHOTO MaTepuaa:

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

11.2. MeTonuueckne ykazaHUs I OOYYArOMIMXCS IO MPOXOXKIACHUIO MPAKTUYECKUX
3aHIATHI.

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM Opranuzanuu y4eOHOTO
mporecca, 3aKIII0YaroNIasics B BHIOJIHEHUU 00YyJaIOIIUMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMILJIEKCa YYEOHBIX 3aJlaHUA C IIEeJbI0 YCBOCHHS HAYyYHO-TEOPETHYECKHUX OCHOB Y4YeOHOM
JTUCITUTUIAHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OIIBITA TBOPUYECKON JAESITEILHOCTH.

[lenmpr0 MPaKTHYECKOTO 3aHATHUSA ISl 00YUAIOMIEroCsl SBJISICTCS MPUBUTHE 00yUYaIOIIUMCS
YMEHHI U HaBBIKOB MMPAKTUYECKOU ESATEIBHOCTH 110 U3y4aeMOW TUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YUYaIOIIMMCS TMPAKTUYECKUX 3aHSITHIA:

— 3aKkperuieHHue, YriayOJleHHWe, pacIiupeHre M JAeTaiu3alus 3HAHWNW MpPU PEIICHUU
KOHKPETHBIX 33]1a4;

— pa3BUTHE I[IO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBIIAQJICHHE HOBBIMM METOJAaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JHUCIUTLINHEL

— BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIOJYYCHHBIX 3HAHUM IS
BBITTOJTHECHHMS 33 TaHMI;

— ofecrniedyeHne palMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHIANBUAYAIbHOU (opMm
o0Oy4eHusl.



TpeboBanust K MPOBEJACHUIO MPAKTUYCCKUX 3aHIATUN

3ajaHue K BBIIOJHEHHIO NMPAKTHUECKOW pabOThl BBIJAETCS MPENOJaBaTelIeM B Hauaie
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATHI. TeMbl mpakTHUecKuX padoT MpuBeACHHI B Ta0OMI. 5
JTAaHHOW MPOrpaMMBl.

[IpakTuyeckne 3aHATHS TPOBOIATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3ajad,
CBSI3aHHBIX C TEOPETHUUYECKHMMHM BONPOCAMH, PACCMATPUBAEMbIMU B JIEKIIHOHHOM Kypce U B BUJE
pa3bopa BOMpPOCOB, KOTOPBIE MOT'YT BOZHUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Metoanuyeckue yka3aHMs IO IPOBEIEHHIO IPAKTHMYECKUX 3aHATUH TNPUBEAEHBI B
CIEAYIOMMX NocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIE:

1. Mexanuka. Konebanuss u Bosubl. Tepmomunamuka. COopuuk 3amau // WM.
KoBanenko, E.H. Kormmkos, H.II. JlaBpoBckas, FO.A. Hosukoma, B.K. Ilpununko, E.B.
Pytobkos, FO.H. Iapes. CII6I'YAIL 2018.67 c.

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

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

Crpykrypa u hopMa oTyeTa 0 IpaKTHYECKON paboTte

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

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 AKCIEPUMEHTAIbHO-
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 4YacTH OTYeTa 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 CNKCKa 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

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
9KCIIEPUMEHTa B COOTBETCTBHUHM C KBaJU(PUKALIUOHHON XapaKTEpUCTUKON 00ydaromerocs.
BrimonHenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAIUTHYECKON YacTe U KOHTPOJIbHBIX MEPONIPUSTHH.

Brimonnenue 51abopatopHBIX pabOT OO0y4arOIIMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3YYEHUs JUCLUIUIMHBI, OMNpeNesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpElICTBaM,
00eCTeynBarOIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:



— TIpHOOpeTeHHE HAaBBIKOB HCCIEAOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOM JUCIMILTUHBI,

— 3aKpCIUICHHUC, PA3BUTHUC U ACTAIM3AlUA TCOPCTUUCCKUX 3HaHHﬁ, MOJIYYCHHBIX Ha
JICKIIMSIX ;

—  TIOJIyYeHHE HOBOW MH(POPMAIIMH TI0 U3y4aeMOM JUCITUILUIHHE;

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

3ajiaHue ¥ TpeOOBaHUA K IPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciumiiie dusnka JOMKEeH BBINOJHUTH OMNpelesieHHOoe 4Hciio jadopaTopHbiXx pabot. Ha
KaX1yIo J1a0opaTopHylo paboTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpPEHU, 1 OJTHO Ha 3auuTy oTuera. OTYET MUILETCS HEe BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

B Hayane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE O€30MacCHOCTH MpH TMPOBEIEHHH J1abOpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaxa (pUKCUpyeTcs B ClieLMaIbHOM KypHalle; TaM HY)KHO 0053aTelIbHO paclucaThCsl.

B nabGopaTtopuio CTyneHTBHl AOJDKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAYEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHUE PAOOTHI W TECOPETUYECKHUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3zfena Kypca. He 3al0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaType u
00s13aTeILHO MOJYyYnTe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JIUIIb MOCie JIOMyCKa, MOJy4YeHHOTO Mociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOEIUTHCA, YTO CTYACHT TOHUMAET:

- Kakue sIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

— Kakas LeJb IIepe]l HUM I1I0CTaBJIeHa;
— KakuMH pruOopamMu U Kak BEAYTCSI U3MEPEHUS;
— KaK CJIENyeT POBOAUTH YKCIIEPUMEHT.

[ToydeHHBIH TOMYCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

B mpouecce BwImomHEHUs J1a00OpaTOPHOM pabOThl HYXHO OO0S3aTEIBHO 3alOTHUTH
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 TOJDKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOIUYECKHM TIocoOueM; (amuuivs, WHUIIHAIIBI
CTyJIEHTa W HOMEpP TPYIIbl, GamMuInsg W WHUIHMAIBI MPEnojaBaTeis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWE mpuOOpa, paboumii auarnazoH, IeHA
JIeJIeHUs, KJIacC TOYHOCTH M Jp.); MapaMeTphl YCTaHOBKH, HAa HEW yKa3aHHbIE; pPE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTA.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOHN
pydkoii. 3anuch HAOMIOEHWM W AHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIIIb YEePTUTh TAOIUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U MEPETHUCHIBAHUE UX B
KOHIIE 3aHSTHUS HAUYHWCTO HE PEKOMEHJIYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MOKHOCTb
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh M aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMJICHUU OTUETA.

[To oxoHYaHWU W3MEPEHUN TMPOTOKO 00SI3aTEILHO AETCs Ha TIOIUCH MPETOJaBaTEIIO.
be3 3T0il moAnmMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTENbHBIM. [loANMMCH CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MperoaaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIHHO BBINOIHSAJIACH U YKa3aHHbIE 3HAUECHUS ACHCTBUTEIHHO
MOJIy4eHbl IMEHHO TE€M CTYAEHTOM, KOTOPBI COCTaBUI MPOTOKOJI.

[To pesynbratam, 3aMKCUPOBAaHHBIM B MPOTOKOJE MU3MEPEHHM, CTYACHT J0Ma IUIIET
OTUET W 3alIMIIAeT €ro Ha CieayrolieM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
Ja00ble BOMPOCHI MO TEOPHUH M3y4aeMoro SBJIEHUS M 10 MOJIYYEHHBIM pe3ylnbTaraM. 3a



NPUHATBHIA OTYET MPEToiaBaTeNb BEICTABISIET CTYICHTY OLEHKY U MOCIIE 3TOr0 COO0IIaeT HOMEp
Y Ha3BaHUE Clenyromei 1abopaTopHOil paboTHI.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOil paboTe

OT4YeT TOKEeH COAePkKaTh CIACAYIOIINE Pa3IeIbl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OpPaTOpHOM pabdOTHI, OTTyHa €€ CledayeT
NEePEenncaTh.

2. Ornucanue 1a00paTOPHOM YCTaHOBKH.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHuYuThCs GyHKIIMOHATIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKM. He HYXHO NpPUBOAWUTH BHELIHETO BHJA IMPHUOOPOB.
Jlanee HeoOX0IMMO OIMKUCATh HKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENbHBIE TPUOOPHI B TaOIHIIE
TEXHUUYECKUX XapPaKTEPUCTUK, IEPEHECEHHON U3 MPOTOKOJIA U3MEPEHUI.

3. PaGouwne popmybl.

PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, IO KOTOPBIM HEMOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS HCCenyeMblX BeauduH. CreBa B (opMyse JOMKHO CTOSTh TO, YTO
CJIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSUIOCh B paboTe WM M3BECTHO. Bee mpuBenecHHBIC
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

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

4. Pe3ynpTaThl U3MEPEHUI U BHIYUCIICHUMN.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIE M BBIYMCIICHHBIC
pe3ynbrathl. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUAE HArNAOHBIX Tabmuin. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIIATH JIMITHHUE ACCATUYIHBIC paspsabl (moapodHee 06 3ToM
noiaeTr peubr Hike). B pabore MoxeT ObITh HECKOJBKO 3aJaHWid, BCE OHM JOJIKHBI OBITh
MIPUBE/ICHBI B 3TOM pasJiee.

5. Ilpumepsl BBIUUCICHUM.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUN TT0
KaKI0M paboueit popmyne. He Hy)XKHO NMPUBOAWTH BCEX BBIYUCIICHHH, BIIOJIHE JOCTaTOYHO
OJIHOTO TIpUMepa MO KaXIou dopMmyine. DTOT paszen HyXKeH IS TOTO, YTOObI MPernoaaBaTelio
OBLJIO Jierye HalTH OIMOKY B BEIYMCIICHUSX WM U3MEPEHUSX, €CIIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pazmene ordyera AOMKHBI OBITH MNPEICTaBICHBI (QOPMYJbl, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPHIM BBIYHCISIUCH CHUCTEMATHYECKWE M CIIy4YailHbIe MOTPEIIHOCTH U
MPEJICTaBICHBI PUMEPHI BEIYUCICHUN TT0 KaXKI0W U3 HUX.

DTOT pas3fen OT4eTa CaMblil CIIOKHBIN 7151 CTyIeHTOB. [1o HeMy GoJIbIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTed 0oObIYHO OBIBaeT HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosimeM mnocoOuu
ABTOPBI TIOCTAPAIIUCH OCTABUTH JIUIIH CAMOE BA)KHOE IO TOW TeMe M H3JIOKHTH MaTepuan Io
BO3MO>XHOCTH MPOCTO.

7. TI'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MemiaroTcs B TEKCTe, a Oomibiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mOOOM cCilydae OHU JOJDKHBI OBITh TOAMHMCAHBI U
IIPOHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o00s3aTeabHO
BBITIOJTHSIOTCS HA MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsiX JOKHBI OBITH
HAHECEHBI TOJBKO Y37l KOOPAWHATHOW CeTKU. M3MepeHHbIC Ha OMBITE 3HAYEHUS TOIUCHIBATH
Ha ocax He cieayer. Ha rpaduk o0si3aTelbHO HAHOCATCS BCE AKCIEPUMEHTAlIbHBbIE TOUKH, U
MPOBOAUTCS COeMuHsIomas ux JuHUsA. OKOIO OJAHOW WM HECKOIBKHX TOYEK OTKJIAJBIBAIOTCS




CHUCTEeMATUUYECKUE TMOTPEIIHOCTH COOTBETCTBYIONINX HM3MEpeHuil (moapobHee 00 3TOM moiiner
peyb HUXKE).

8. OxoHUaTeIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTomM paszgene ordyeTa HYXKHO TOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
HalucaTb, KaKUC MOJTYUYCHBI BCJIMYHUHBI, 1 C KAKUMHU OTPCIIHOCTAMMU.

Ecnu m3Mepenusi mpoBOAMIUCH Pa3HBIMH METOJIaMU, TO 00S3aTEeIbHO HY>KHO CPaBHHUTD
9THU PE3YJIbTAaTbl U HUX TMOrpCIIHOCTHU, CACIIATH 3aKJIIOYCHUC, Kakou MCTOA JIy4dlie, TOYHCC,
yno0Hee.

Ecimu u3BectHO T216JII/I‘-IHOC 3HAYCHUC H3MepeHHOI>'I BCJIMYMHBI, TO HYKHO 065[33T€JII>HO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITe 3HAYEHHEM M JaTh apryMEHTHPOBAaHHOE 3aKII0YeHHe 00
HUX COBIIAJACHHWU UJIN HECOBIIAACHUU.

Ecnu B pabote 3HaueHUs] OHON W TOM e BEIMYUHBI MOJYYEHBI SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPaBHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0UYeHue 00 UX COBMA/ICHUU WJIM HECOBIAICHUH.

B cIy4dac, Koraa MCEXKIAYy CpaBHUBACMBIMH BCJIIMYMHAMU HMCIOTCA HCAOIYCTUMBIC
pPacxXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeTbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIOJIOXKEHHE O
BO3MOJHBIX NPpUYHUHAX 3TOTIO HCCOBIIAACHUA.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 MTPOBEPHUTHh KAKOK-TO (DHU3UUYECKUN 3aKOH WIIA U3YIUTh
SIBJICHWE, TO B JAHHOM pa3jelie HeOOXOAMMO JaTh OOOCHOBAaHHBIM OTBET Ha IOCTABIICHHBIN
BOIIPOC.

BrIBO TOMKEH COOTBETCTBOBATH 1€ PAOOTEHI.

TpeGoBanus k 0hopMIICHUIO OTYETA O JIAOOpPATOPHOU paboTe

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

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

[Tpu dopmHupoBaHMU CIIHMCKAa MCTOYHUKOB CTYIACHTaM HEOOXOIUMO PYKOBOJICTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

Mertoanyeckie yKa3aHWs TI0 BBIMOJIHEHUIO JAa0OpaTOPHBIX pabOT TPUBEICHBI B
CIEAYIOMHX TocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIC:

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

2. DnekTpuyecTBO W MarHeTusM. JlaboparopHseiii nmpaktukym // A.B. Komnbuibios,
E.H. Kornukos, H.II. JlaBpoBckas, FO.A. Hosuxoma, B.K. Ilpununko, I'.B. Tepemienko.
CIIoI'YAIL 2021. 103 c.

3. BonnoBast onrtuka. Jlabopatopusiii mpaktukym //E.H. Kotmukos, W.IL
Kpexrynosa, H.I1.JIaBpoBckas, }0.A. Hosukosa, A.H. Tporun. CII6I'YAIL, 2013. 68 c.
4, Bomnnosast onrtuka. YueOHo-meromuueckoe mocooue // E.H. Kormukos, 10.A.

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

5. KganroBas ¢usuka. Jlaboparopusiii npaktukym // B.M. Aunpees, M.1O. Eropos,
N.N. Kosanenko, A.B. Konbutsnios, E.H. Kotnukos, U.I1. Kpekrynona, H.II. JIaBposckas, FO.A.
Hosukosa, JI.A. Ilonos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. ludpus.
CIIGI'YAIL, 2021. 90 c.

11.4. MeTonuueckne yka3zaHUs JJIsi 0OYJaroNIUXCs MO MPOXOKIACHUIO CAMOCTOSTEIbHON
paboThI.



B Xone BBINOJIHEHUSI CaMOCTOSTENbHON pabOThl, 00YJaIOUIHIICS BBITOIHAET paboOTy IO
3aJ]aHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpEIoaBaTelisi, Ho 0e3 ero HermocpeJaCTBEHHOTO
y4acTusl.

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

B mporecce BBITTOIHEHUS CaMOCTOSITEIBLHOM PpaboOTHI, y 00ydaromerocss GopMHUpPYeTCs
nesnecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHM M CHCTEMATH3allMM NPUOOPETAeMbIX 3HAHHU, 00ECIICUMBACT BBICOKHMA
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YCHHs, MOMOTAaeT TOJYyYUTh HABBIKA TIOBBIIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeToauvyeckuMu ~ MaTepuajaMH,  HANPaBISIONIMMH  CaMOCTOSITENIBHYIO — paboTy
00yJaroNTUX CSSBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;

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

11.5. Meronuueckne yKa3zaHusl Ui OOYYalOIIUXCA 110 TPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00yJaromuxcs, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeNIbI0 OIICHUBAHMS XOJa OCBOCHUS
JUCIUITAHBL.

Texymuit KOHTPOJb OCYIIECTBISIETCS MO KalleHAapHOMY ydeOHomy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPUSATUI U CPOKU MOJBEIEHUS UTOTOB OTOOpakatoTcsl B pabounx y4eOHBIX
wianax Ha cemectp. OOydaromuiicss TOJDKEH BBIMIOIHUTh BCE KOHTPOJBHBIC MEPONPUSTHUSA,
IPEeyCMOTPEHHbIE HA JaHHBIA CEMEeCTp, MOCJe 4Yero MperojaBareib MPOCTaBIsSeT OalIbHbIC
OIICHKU, HAOpaHHBIE CTYICHTAMU TI0 Pe3yJabTaTaM TEKYIIEro KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJaroNIuXCs SBIISTFOTCS: YCTHBIN
OMpPOC HAa JEKIMOHHBIX WM TPAKTUYECKUX 3aHATHAX; 3alluTa JIa0opaTOPHBIX pPadoT.
CpezactBamMu TEKYIIET0 KOHTPOJIS 3HAaHUM, 00Oydyarouxcsi MOTyT ObITh: Oecelbl mpernoaaBaTens
¥ 00yd4aromierocsi; KOHTPOJIbHBIE BOMPOCH! W 3amaHus. KOHTpOJIbHOE MEPONpPUSITHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 3a HEro CTYACHT IOJIy4MJ OLIEHKY B Oajulax He HIDKE MUHUMAaIbHOU
OIICHKH, YCTAHOBJICHHOM IMPENoiaBaTesieM M0 JaHHOMY MEPOIIPHUATHIO.

JlukBuanust 3aJ0JKEHHOCTH, 0Opa3oBaBlIeiicsl B cllyyae MPOIyCKa OO0YyYaromuMcs
3aHATHI 0€3 YBaXUTEIBHONW NPHYMHBI, OTKa3a, OOyJaromerocs OT OTBETOB HaA 3aHATHUSX,
HEYJIOBJIETBOPUTEILHOTO OTBETa, OOYyYaIOUIerocss Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO
BBITIOJTHEHHSI KOHTPOJIBHBIX, TA0OPATOPHBIX U MPAKTUUECKUX PAOOT MOKET OCYIIECTBIATHCS Ha
VHAMBUAYAIbHBIX KOHCYJIbTAIUIX.

Pe3ynbraThl TeKyliero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW Jis
MPOMEKYTOUYHOW aTTeCTalu: TOTy4YeHHs 3adeTa Mo y4eOHOH MMCHUIIIMHE WU JO0MycKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTMHE.

B teuenme cemectpa s momycka K auddepeHIMaNIbHOMY 3aueTy WIH SK3aMEHY
CTYJEHTY He0OX0IMMO c1aTh He MeHee 75% 1ab0opaToOpHBIX U MPAKTUYECKUX pabOT, BHIMOIHUTD
TECTUPOBAaHUE B cHUCTeMe AucTaHIMoHHOro oOyueHust ['YAII https:/Ims.guap.ru He Huxe
OLICHKH «YyJIOBJIETBOPUTENIbHO». B ciyyae HEBBINOIHEHHS BBILIEH3IOKEHHOIO CTYIEHT, MpHU
YCHEIIHOM MPOXO0KIECHUU MPOMEKYTOUHOM aTTECTAllMU, HE MOXKET MOJYUYUTh aTTECTALIMOHHYIO
OLICHKY BBIIIE «YJOBJIETBOPUTEIHHO.

11.6. MeTonuueckne ykazaHUs UIsi 00YYaAIOIIUXCS MO MPOXOXKACHUIO MPOMEKYTOUYHOMN
arrecraluu.

[IpomexyrouHas  arTecTauus  OOydYalOIIMXCS ~ MpeAycMaTpUBaeT  OLICHUBAaHHE
POMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceost:



— D9K3aMeH — ¢opMma OICHKM 3HAHH, MOJYyYEHHbIX OOYydYalolIMMCs B Ipolecce
M3YYEHHUs BCEW MUCHUIUIMHBI WIM €€ YacTH, HAaBBIKOB CAMOCTOATEIbHOM pabOThl, CIOCOOHOCTH
OPUMEHATh MX IS PEHICHUs MPAaKTUYeCKUX 3a7ady. DK3aMeH, KaK MpPaBUJIO, MPOBOJUTCS B
MeproJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTJIUYHOY,
«XOPOIIO», «yIOBIECTBOPUTEIILHOY, KHEYIOBIECTBOPUTEIHLHOY.

B Teuenue cemecTpa cTyaeHTy He0OX0IuMO cAaTh He MeHee 75% nabopaTopHbIX padoT,
He MeHee 50% mpakTudeckux padoT, BHIIOIHUTH TECTUPOBaHUS B cpeae LMS He HMXKe OLleHKH
"ynoBiIETBOPUTENBHO". B ciiydae HEBBITOTHEHUH BBIIICU3I0KEHHOTO, CTYACHT, IPU YCIIEITHOM
NPOXOXKJICHUM TPOMEXYTOUHOH arrectaliud B (¢GopMe 5K3aMEeHa, HE MOXKET MOJy4YHTh
aTTECTAIMOHHYIO OLIEHKY BBIIIE "XOpoiio".

DK3aMEH MOXET MPOXOJUTh B BUAE YCTHOT'O OIpoca WM TecTupoBaHus. OCHOBaHUEM
JUISL IOTMYCKa K MPOMEKYTOYHON aTTEeCTallMH SBJIETCS YCIEIIHOE MPOXO0KICHHE 00ydaromuMcs
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kputepuu oniennBanust chopMHUpOBaHHOCTH KOMIIETEHLIUN 00y4Jaloerocs:

OneHka «OTJIMYHO»: YPOBEHb OCBOEHHS KOMIIETECHIIMH «BBICOKMIT». KommeTreHuuu
chopMUpOBaHbl. 3HaHUS aprYMEHTHUPOBAaHHBIE, BCECTOPOHHUE. YMEHHSI YCIIEUTHO MPUMEHSIOTCS
K PCLICHUIO KaK THUIIOBBIX, TaK M HECTAHAAPTHHIX TBOPYECKUX 3adaHuil. JleMoHCTpupyercs
BBICOKHI YpPOBEHBb CaMOCTOSITEIbHOCTH, BHICOKAS aJaITUBHOCTD MTPAKTUUYECKOT'O HABBIKA.

OueHka «X0pouo»: ypoBE€Hb OCBOCHHUSI KOMIETEHIMH «IPOJBUHYTHIH». KoMmeTeHunn
chopMHpoBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHBIC. YMEHHUS HOCST PEIpPOAYKTHBHBIN Xapakrtep,
NPUMEHSIIOTCS K PEIICHUI0 THUIIOBBIX 3aJaHuil. JleMOHCTpupyeTcss JOCTAaTOYHBIA YpOBEHBb
CaMOCTOSITEIbHOCTH YCTOWYMBOTO MPAKTUYECKOTO HABBIKA.

OneHka «yI0BJIeTBOPUTEJIbHO»: YPOBEHb OCBOCHHUS KOMIIETEHIMH «IIOPOTOBBINY.
Komnerenimu  copmupoBansl. CdopmupoBanbl 0a30Bble  CTPYKTYpBl 3HAHHH. YMeHHA
dbparMeHTapHBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCs HU3KUH ypOBEHBb
CaMOCTOSITENIbHOCTH MPAKTUYECKOTO HABBIKA.

Ounenka «HEeYI0BJIeTBOPUTEIbHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHbliiy. Komnerenuuu He chopMupoBaHbl. 3HaHUSL OTCYTCTBYIOT, YMEHHS M HABBIKU
He C(hOPMHUPOBAHBI.

OCHOBHBIMH OpUEHTHpPAMHU TP MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu 110
JTUCIUIUIMHE SIBJSIIOTCS KOHCHEKT JIEKIMM M MepeuyeHb peKOMEeHayeMou mautepaTypsl. [lpu
MOJTOTOBKE K CECCHU O0ydYaroleMycsi peKOMEHIYeTCs TaK OpraHW30BaTh Y4eOHYIO paboTy,
yTOOBI NEpe] MEepPBBHIM THEM Hauana CecCHMM OBbUTM CIaHbl W 3alIMILIEHBl BCe JIabopaTOpHbIE
paboTbl. OCHOBHOE B MOJATOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I
KOTOPOMY HE0OXOAMMO MpOWTH arrectanuio. [Ipu moAroToBke kK ceccuu cieayeT Bech 00beM
paboThl pacnpenessaTh paBHOMEPHO O JIHSAM, OTBEACHHBIM JJIsl OJTOTOBKH, KOHTPOJIMPOBATH
Ka)KIbIH JICHb BBIIIOJHEHUS paOOTHI.

Cucrtema OLIEHOK IpU MPOBEACHUH TEKYIIEro KOHTPOJS M MPOMEXYTOYHON aTTeCTalluu
OCYILIECTBJISIETCS B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzamuu PJIO T'VAIL
CMK 3.76 «llonokeHue o TEKyLIEM KOHTpPOJE yCIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu
CTYJEHTOB M AacCIHUpPaHTOB, OOydYaromMxcs IO o0Opa3oBaTelbHBIM MpOrpaMMaM BBICIIETO
obpazoBanus B 'Y AI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI
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