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Jlucr cornacoBanus pabodeil mporpaMMbl AUCIUILIAHB

[Tporpammy coctasui (a)

JI0IL., K.(b.-M.H. ,A-Z'// 17.06.2024 b.B. JlobanoB
A

(JI0JKHOCTD, V4. CTEMNEHb, 3BAHHE) L/ﬁo.urmcs.. Jiara) (uuuumanei, Gpamunms)

[Iporpamma oobpeHa Ha 3aceaannu kapeapsl Ne 3

« 18 » urons 2024 r, npotokon Ne 15

3asenyrommii kadenpoii Ne 3 g;
IA.T.H., Ipod. .06.2024 A.B. KonbsuislioB

(yu. cTeneHb, 3BaHKE) N\ \-//(HG,EHHCB.. jara) (MHHUMAIBL, QamHIS)

3amecturens qupektopa uactuTyTa OITTU no meroxuyeckoit pabore

JIOIL., K.¢.-M.H., JIOII. %/ 24.06.2024 HO.A. HoBukoga
(101KHOCTb, Y4. CTENEHb, 3BAHHE) (no/uines, Jara) (uHMIHANBL, hamMuITHs)



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mporpamMmy OakalaBpuara IO HalpaBJIEHHIO TMOATOTOBKM / crenuanbHoctd 27.03.05
«HHOBaTuKa» HanpaBieHHOCTH «VIHHOBAIIMY U TEXHOJOTUYECKUI MEHEKMEeHT». Jluciumimna
peanmuzyercs Kapeapoi «Ne3».

JucuuniauHa HanejaeHa Ha GOpMHUPOBAHKE Y BBIMTYCKHUKA CIEAYIOMIMX KOMIETEHIIUNA:

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 AUCIUTUITMHE «PYCCKUINY.



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

tabnwuie 2.
Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI
. TpymnoeMKOCTh IO ceMecTpaM
Bun yuebHoit paboTbl Bcero Nol Ned N3
1 2 3 4 5
Oowan mpyooemkocmp oucCyunIuHbl, 13/ 468 5/ 180 5/ 180 3/ 108
3E/ (uac)
M3 Hux uacoe npakmuyeckoil 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 npomesxcymounoii ammecmayuu: 3adet, | OK3.,
mudd. 3auget, sx3ameH (3auer, Judd. 3au, OK3., OK3. 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, Y. E. BonHoBble npoiiecchl.

product/1093071 OcHoOBHBIE 3aKOHBI : yueOHOe mocobue / U.

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

https://znanium.com/catalog/ | Upomos, 1. E. ®dusnka Mmakpocucrtem.
product/1093057 OcHOBHBIE 3aKOHBI : yaeOHOe ocobue / U.
E. UponoB. — 8-e u3zn. — Mockaa :
Jlabopartopus 3nanui, 2020. — 210 c.

https://znanium.com/catalog/ | Uponos, . E. DnexrpomaraeTusm.
product/1984918 OcHOBHBIE 3aKOHBI : yaeOHOe ocobue / U.
E. Uponos. - 12-e uza. - Mockaa :
Jlabopatopus 3nanui, 2021. - 322 c.

https://znanium.com/catalog/ | Upoxnos, U. E. KBanroBas ¢usuka.
product/1984909 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / U.
E. Uponos. - 8-e u3z. - Mocksa :
JlaGopatopus 3Hanmii, 2021. - 261 c.

https://znanium.com/catalog/ | Uponos, U. E. 3anaun no oOmieit pusmke :

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

https://e.lanbook.com/book/1 | CaBenses, U. B. Kypc obmeii puznku:

42380 yaeOHoe mocobue: B 3 Tomax / U. B.

CagenbeB. - 16-¢ usn., crep. - CaHkT-
[TerepOypr: Jlanb, 2020 - Tom 1: MexaHuka.




MonexynsipHas ¢pusuka - 2020.

https://e.lanbook.com/book/1 | CaBenwes, 1. B. Kypc obmielt ¢pusuxu:
23463 yuebHoe rmocobue: B 3 Tomax / U. B.
Casenbes. - 13-e u3a., crep. - CaHkT-
[etepOypr: Jlaus, [6. 1.]. - Tom 3:
KBanToBas ontrka. AToMHasi pu3MKa.
®usuka TBEpAOro Tena. Pu3uka aTOMHOIO
siipa U 3JIeMeHTapHbIX yactul - 2019. - 320

c.
https://e.lanbook.com/book/1 | Ctpenkos, C. I1. Mexanuka: yaeonuk / C. I1.
15197 Ctpenkos. - 6-¢ u3., crep. - CaHKT-

[TerepOypr: Jlanb, 2019. - 560 c.

https://urait.ru/bcode/425487 | Kypc obmeii pusuku B 3 k1. Knura 1:
Mexanuka: yueOHuk 11 6akanaspos / b. B.
bonnmapes, H. I1. Kanamnaukos, I'. T'.
Cnupus. - Mocksa: U3narensctBo FOpalir,
2019.-353c.

https://urait.ru/bcode/425490 | Kypc obmieit ¢pusuku B 3 kH. Knura 2:
3JIEKTPOMArHeTH3M, ONTHKA, KBAHTOBAs
¢u3uka: yaeOHUK a5 OakanaBpos / b. B.
bonnapes, H. I1. Kanamnukos, I'. T'.
Cnupus. - 2-e u3g. -Mocksa: 13naTenscTBo
IOpaiir, 2019. - 441 c.

https://znanium.com/catalog/ | Kann, K. b. Kypc o0mie#t pusuku : yaebnoe
product/1094750 noco6ue / K. b. Kann. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c.

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

u3., uchp. u o1m. - Mocksa : M3gaTenbcTBO
FOpaiir, 2020. - 320 c.

https://urait.ru/bcode/454215 | CazonoB, A. b. fnepHas ¢pusuka u
no3umetpus. COOpHUK 3a1ad : yueOHOe
noco6wue 1ist By30B / A. b. Cazonos, M. A.
boropoxckas. - 2-e u3a., ucrp. u J101. -
Mocksa : U3narensctBo HOpaiit, 2020. - 98
c.

7. IlepeueHb 3NMEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
MH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTn « HTepHeT»

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

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BATENBHBIX PECYpcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTepHET»

URL anpec HaumenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BEpCHUs KypHaa «Y CieXH




¢usnueckux Hayk», OU3NYecKuii HHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akajmeMun HayK

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

physics/

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

https:/fizikaguap.ru/ O06pasoBarenbHbIi pecypc kadeapsl GU3nKu
I'YAII

8. IlepeueHb MHGOOPMAITIOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IMPH OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca MO AUCIUTIINHE.
[TepedyeHs UCTOIB3yeMOT0 MPOTPaMMHOTO OOECTIEYeH S TIpeacTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00eCTIEYeHHUSI

Ne i/m HaumenoBanue
1 MS Windows
2 MS Office
8.2. [lepeuenn WH(OPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOIb3yEMBIX npu

OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTHHE
[Tepedens UCHOMB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6mmma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotrpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOW [JII  OCYIICCTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankT-
71a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA, I[TetepOypr, ya.
IPYIIIOBBIX U UHIUBUIYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO ['acremno, 1. 15,
KOHTPOJIA U MPOMEXKYTOYHOM aTTECTALNH. aynuropust Ne31-046

OcHamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TAOOpaTOPHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HMUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBOa DIbBPO Bpoiyias);
YcranoBku FRM — 06; FRM — 08; FRM — 09;

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




VYyeOHas aymuTOpHs I IPAKTUUECKUX 3aHATUH, 3aHATHIA
CEMHHAPCKOT'0 THUIAa, Ja00paTOPHBIX 3aHATUHN, TPYNIIOBBIX U
WHAWNBUAYAIBHBIX KOHCYIIBTAIIUH, TEKYIIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (31EeKTPOHHBIN 3aB0oJ] DnbBpo Bpolyias);
VcranoBku 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 ayuTOpHs IJIs 3aHATHH JICKITMOHHOTO THITA, 3aHATUH
CEMMHAPCKOI'0 TUIIA, IPYNIIOBBIX U HHAUBUAYAIbHBIX
KOHCYJIbTAI[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTeCTalLlUU.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
nHpopMaIMy O0NBIION ayAUTOPUH; HAOOP
J€MOHCTPALIMOHHOTO 000PYI0BaHHUS.

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

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

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHUUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TAOOPAaTOPHBIE YCTAHOBKHU IO
anektpomaruetusmy: GOIID — 03, OIS - 07, ®IID — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI;, TA0OpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konsua HetoToHa,
3. Iudpakmus miockux BoJH, 4./[udpaknronnas pemieTka,
5.Hongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(000 «IIpothobpazosanuey r. Kazans)).

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

VYuebHas ayIuTopus 1isl JIaOOPATOPHBIX 3aHATHH.
Ocnamienue: Cnenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH IO
anekTpoMmaruetTuzmy: ®OI1D — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius muockux BoiH, 4. JludpakionHas pemerka,
5.ongpuzanus ceera, 6.0npenenenne AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(OO0 «IIpodobpazoBanue» r. Kazans)).

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




6 VYyeOHast ay1uTopusi A IPaKTUUECKUX 3aHATHI, 196135, r. CankTt-

1a00paTOPHBIX 3aHATHMA, 3aHATUH CEMUHAPCKOTO THIIA, [TerepOypr, yim.
IPYIIIOBBIX U UHIUBUYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO lacreno, 1. 15,
KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTAIMH. ayzuropus Ne32-05.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kallye s IPEICTaBICHUs y4eOHOU
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, OITK-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, ®ITK-05, GIIK-10 (HIIII
«YuebHast TeXHUKA», T. MOCKBa)).

10. OueHouHbIe CpeACTBa JJIsl IPOBEICHHS TPOMEKYTOUHOU aTTECTAlUN
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS INPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs Mo IMCIUILIMHE TTpUBeieH B Tabnuie 13.
Tabmuua 13 — CoctaB OIEHOYHBIX CPECTB Il IPOBEICHHSI TPOMEKYTOYHOH aTTeCTAlluU

Bunx npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crnucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIMOHHBIE OUJICTHI;
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHsAeTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBejeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BAThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBbl  YHHMBEPCHTETa,  IMpPaBHIIa
MCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

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

— oOyyaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN

MaTepua;

— YBEpPEHHO, JIOTHYHO, [TOCJIEJIOBATEILHO U TPAMOTHO €r0 U3J1araer;
«OTJIMYHOY — ONHUpasiCh Ha 3HAHUS OCHOBHON W JOTOJIHHUTEIHHOM JHUTEpaTyphl,
«GAuTEHO» TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTHYECKOM

NESTEIbHOCTHIO HAPABIICHHS;
— yMeJ0 000CHOBBIBAET U apIyMEHTHPYET BBIJIBUTACMBIC UM HJICH;
— JIeJIAeT BBIBOJIBI M 000OIECHMS;




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

— CBOOOIHO BJIAZICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyJaromuiicss TBEPI0 YCBOWII MPOTPaMMHBINA MaTepHal, TPaMOTHO U
M0 CYIIECTBY W3JaracT €ro, ONUpasCh Ha 3HAHWS OCHOBHOU
JUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTENH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JESITEIIbHOCTHIO
HaIlpaBJICHUS,

— apTYMEHTUPYET Hay4YHBIC MTOJI0KCHHUSI;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.

«y/IOBJIETBOPUTEITHHOY
«BAYTCHO»

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

— JIONyCKaeT HeCYIIECTBEHHbBIE OMMOKN H HETOYHOCTH;

— HCTIBITHIBACT 3aTPYIHEHHUS B NPAKTHYECKOM NPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE TTOJIOKEHUS;

— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YaCTHYHO BJIAJCET CUCTEMON CIICIMAIN3UPOBAHHBIX MTOHATHH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

— oOyyJaronuicss HE YCBOWJI 3HAYMUTEIBHOM YacTH MPOrPaMMHOTO
MaTtepuaa;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHHuH npo0ieM B KOHKPETHOM HaIlpaBJICHUU;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM IPUMEHEHUH 3HAHUI;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHHIA.

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

Tabmuna 15 — Bonpocs! (3agauun) s 9K3aMeHa

No /it [Tepeuens BompocoB (3amay) 1st SK3aMeHa Kon
WHNKATOpa
Cemectp 1

1 HazoBute npeaMeT n3ydyeHus KWNHEMATHUKHU. YK-2.3.1
Jaiite onpeneneHne MaTepUAIbHON TOYKHU. OIlK-1.3.1
Teno nBUXKETCS U3 COCTOSHUS MOKOS C TAaHT€HLIMATIbHBIM YCKOPEHUEM

3 a; = 4 M/c* u HOPMaJIbHBIM YCKOpPEHUEM a, = 3 m/c’. Haiimure | OIK-1.Y.1
BEJIMUMHY MOJHOTO YCKOPEHUS TeJa d.

4 HazoBure, B kakux enuHuuax usmepsierca B cucreme CU yrmoBas OINK-13.1
CKOPOCTb U YIJIOBOE YCKOPEHHUE.

5 JatiTe onpeneneHne abCOIOTHO TBEPAOMY TEITY. OIIK-1.3.1
[Ipoananu3upyiite OTIMYMA CHACAYIOIIUX (UIUUECKUX MOJeNeit:

6 adcomotHO TBEpHmoe Teno (ATT) m marepuanvHas Touka. [IpuBenure VK-1.J1.1
IpUMep, B KOTOPOM OJHO M TO € TEJIO BBICTYNAET B KadyecTBE
MarepuasibHOM TOUuku 1 ATT.

7 [Tokaxure CB3B  MEXKIY JUHEWHOM M  YIVIOBOM CKOPOCTBIO OMK-1.Y 1
MaTepuaabHOU TOYKH.

8 [Ipoananusupyiite Xapakrep HNpsMoJMHENHHOro naswkeHus tena mno | OIIK-2.V.1




M3BECTHOMY 3aKOHY IBmKeHus x(f) = 10 + 2% + 0,5%7 (m). Kakoii
nyTh TMPOWAET TeJIo 3a ykazaHHoe Bpems ¢ = 2 c? OOocHyiiTte
IPUMEHEHHE 3aKOHOB, MCIIOJIb3YEMBIX JJISl pEIICHNUS 33/1a4H.

9 Cdhopmynupyiite nepsblii 3akoH HproToHa. OIIK-2.3.1

10 OObsicHUTE TPUHLUI H3MEPEHUS BEIMYMHBI CUJIbI, OCHOBaHHBIA Ha OIMK-13.1
TpeTheM 3aK0oHe HbloTOHA.

1 OOBsicHUTe, KakK, COTJAaCHO BTOPOMY 3akoHY HbIOTOHA, 3aBHCHUT OIK-13.1
YCKOpPEHUE TeJla OT €r0 Macchl.
[IpuBenuTe nmpumep, WUIFOCTPUPYIOLIUMN JEHCTBUE TPETHETO 3aKOHA

12 OIIK-1.V.1
Hsrorona.
KameHb 1€XUT Ha THE COCy/a, MOJHOCThIO MOrPYKEHHBIN B Boay. Kak

13 W3MEHWTCA CHJIa JABCHUA KaMHA HA JIHO, €CIM CBEPXY HAIMTL | oo | oy
KepocuH (KEpOCHH HE cMmemmuBaeTcs ¢ Bozaoi)? OOocHyiiTe cBOH
OTBET.

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

15 KaK M3MEHHUTCS CHja B3aUMHOIO TATNOTEHMs IBYX Tei, ecin maccy | OIIK-1.B.1
OJIHOTO U3 TeJl YBEIMUYUTh BIBOE, a PACCTOSHUE MEXIY TelaMu —
YMEHBIIUTH B Ba pasa.

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

17 Chopmynupyiite, mnpu KakuX YyCJIOBUSAX BBINOJHSAETCS  3aKOH OIK-23.1
COXpaHEeHHUsI UMITYIIbCa.

18 HazoBure, kakas ¢pu3nueckas BeInyrHa Ha3biBaeTcsi MoMeHTOM cuitbl. | OIIK-1.3.1
CpaBHuUTE 3aMIMCU OCHOBHOTO 3aKOHA IWHAMUKH ISl IOCTYMATEIbHOTO

19 U BpauiatenpHoro nswxeHus. Haiinure BzammocBszu mexnay stumu | OIIK-2.Y.1
3aKOHAMHU.

20 CdopmynupyiiTe 3aK0H COXpaHEHUS] MOMEHTA UMITYJIhCA. OIIK-1.3.1

21 Jaiite onpenenenne paboThl Kak PU3HMUECKON BETUYNHBI. YK-2.3.1

22 ChopmynupyiiTe, 9TO TaKO€ MOIITHOCTh KaK (pU3uvecKas BeIMUHHA. OIIK-1.3.1

73 OOmbscHHUTE, TOYEMYy LIEHTPOCTPEMUTENbHAS CHIa MPH BPAIICHUH I10 OIK-1.V 1
OKPY’KHOCTHU HE NMPOU3BOJIUT PaOOTEHI.
Uccnenyiite paboTy CHIIBI, €CITH TEJIO Maccoi m = 1 KT moj aeicTBrueM

24 HEKOTOPOM CHJIBI H3MEHHUJIO CBOIO CKOPOCTH C vy = 1 M/c 10 v = 3 m/c. OIK-2.Y 1
ObocHyiiTe TpUMEHEHHE 3aKOHOB, MCIIONB3YEMbIX ISl PpEIICHUs o
3aJlauM.

25 OOBscHUTE, B YeM COCTOUT pa3IMyUe MEXIy KOHCEPBAaTUBHBIMH M OIK-1.Y 1
HEKOHCEPBATHBHBIMU CHJIAMHU.
Kakoit kopabib JBWXKETCS MEIJICHHEE — HarpyXeHHbIM WIu

26 HEHArpY)KEHHBIH — 1pu oamHakoBoi Momuoctn asurarens? | OIIK-1.B.1
OO6ocHYyliTE CBOW OTBET.

27 Jlaiite onpenenenne noreHuuanbHol 3Heprun. Ot vero oHa 3asucur? | OIIK-1.3.1

78 OO0mbscHuTeE, KaK pa6(3Ta KOHCEpBATUBHOM CHJIBI CBs3aHa C OIK-13.1
NOTEHIIMAJIbLHON SHEPTHEil.

29 ChopmynupyiiTe 3aKOH COXpaHEHHS MEXaHWYECKOH DHEpIuu. OIK-2.3.1
[TpuBenuTe npuMep BBHINOJIHEHUS 3aKOHA COXPAHEHU S SHEPTUH.
Jan ToHkui ctepkeHb Maccol m = 120 r u gmuHout [/ = 50 cwm,

30 CIOCOOHBIN BpaIIaThCsi OTHOCUTEIBHO OCH, MPOXOIAIICH uepe3 ero OMK-1.Y 1

cepenuny. Paccuwuraiite
YKa3aHHOU OCH.

¢ro MOMCHT HHCpUUU OTHOCUTCIILHO




[TokaxkuTe Ha mpuUMepe TOHKOro ctepkHs nnuHon 20 cM u maccoi 30
I, Kak npumenserca teopema lllreliHepa Ui pacdyera MOMEHTa

31 OIlK-2.V.1
MHEPLUU TeJl MPH MEPEHOCe OCHU BPALLEHUS C CEpeAMHBI CTEP)KHSA Ha
OJIMH U3 €ro KOHIIOB.

37 HazoBute ¢Qopmyny, mo KOTOpod BBIYUCIAETCS MOMEHT HMITYJbCa VK231
abCOJIIOTHO TBEPJOTO Tea.

Kak BbluncnsieTcss KUHETHYECKash SHEprusi BpalleHHs aOCOIIOTHO

33 tBepaoro tena? CpaBHute ¢ Gopmynoil s kunetnueckoir sHepruu | OIIK-1.V.1
MOCTYNATEIbHOTO JIBH)KEHUSI.

ChopmynupyiiTe nBa  mocTylaTa TEOPUUM  OTHOCUTEIBHOCTH

34 o . OIIK-1.3.1
OWHIITENWHA.

CnpasemyiuBa 1M B cnenuaibHoil Teopun oTHocutTenbHocTH (CTO)

35 KIaccudeckasi (popMyna sl KHHETHYecKO# sHepruu E = m*V?/2? OIK-1.Y 1
Ecnu HeT, TO Kak pAacCUMTHIBACTCA KUHETUYECKas DHEpPrus Tena o
cornacHo CTO?

Onpenennure, Kak W3MEHUTCS TEpUOA KOJIEOAHUH MPYKUHHOTO

36 MasiTHUKa TpU YyBEIMYEHUH €ro Macchl B 2 paza, a »kectkoctu | OIIK-2.V.1
IPYXHMHBI — B § pas.

37 Kax cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUN C MX aMIUIUTYAON? OIIK-1.V.1
CrnenaiiTe BBIBOA IO BONpOCY: Kak OyIeT HU3MEHSITHhCS XOI
MasATHUKOBBIX YacOB MpPHU HACTYIUICHUM JIETHUX >KapKuUX JHEH Mo

38 CPaBHEHUIO C XOJOAHBIMU 3UMHHUMH AHSIMH, €CJiM 4achl ycraHoBieHsl | OITK-1.B.1
B HEYTEIUICHHOM IOMEUICHUH (CTEPKEHb MAATHUKA METAJNINYECKHil)?
ApryMEHTHUPYHTE CBOI OTBET.

39 CdopmynupyiiTe onpeeneHne BOIHEL. OIIK-1.3.1

40 OObsicHUTE pazIuuue MEXKIy MPOAOIbHBIMU M TMONEPEUYHBIMU OIK-1.Y 1
MEXaHUYECKUMH BOJIHAMHU.

41 3anummuTe ypaBHEHUE OETyIeil BOJHEI. OIlK-2.3.1

42 HazoBute, uemy paBHa cpeqHsist 00beMHas INIOTHOCTh SHepruu BosHbL. | YK-1./1.1
HcToyHuK 3ByKa U MPUEMHHK JIBUXKYTCS APYT OTHOCUTEIBHO JIpyra co
CKOPOCTAMH Uyem M Uyp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpezie

43 paBaa 340 w/c. Ilpoananusupyiite 3agady W  ONPEICITUTE OIK-2.V 1
OTHOCHUTEIIbHOE U3MEHEHHUE YacTOTHI 3ByKa 3a cueT ¢ dexra Jlorepa. o
HNcTouHUK ¥ TPUEMHHK ABUKYTCS HABCTPEUY JPYT APYTY: Uyem = 40
m/c, v,y = 60 Mm/C.

44 Chopmymupyiite npuaImn [ oirexsca. OIIK-1.3.1

OIlIK-

45 HazoBure onpenenenne nHTEpGEPEHIINN BOJIH. 103.1

46 Cq)opMyanyﬁTve, YTO Ha3bIBaeTcs crosued BoiHOW. [IpuBemute OMK-1.Y 1
pUMEp CTOsTYEH BOJIHBI.

47 HazoBuTe ocHOBHBIE TapaMeTpbl COCTOSIHUS, KOTOPBIMH OMUCHIBACTCS OIMK-13.1
TEPMOJIMHAMUYECKAsl CUCTEMA.

Ha onny wamry BecoB MoOcCTaBWIM ONIOAIE C Tropsiuei BOJOHM, a Ha

48 Ipyryio ypaBHoBemwuBawmue e€ rupu. Coxpanutcs iu ¢ teuennem | OIIK-1.B.1
BpeMeHHU 3To paBHOBecue? O6ocHyiiTe Bamn oTBer.

49 3anuimmuTe ypaBHEHHUE COCTOSIHUS UCAIIBHOTO ra3a. OIlK-2.3.1

50 VYKaXuTe KOJWYECTBO CTEIECHEH CBOOOABI y YKECTKOW JIBYXaTOMHOM OIK-13.1
MoJieKyJibl. C KAKUMHU JBUYKEHUSIMU OHU CBSI3aHbI?

51 UYemy paBHa paboTa ra3a B 130XOpHOM IpoIiecce YK-2.3.1

59 Onenute, 4yBCTBUTEIHHOCTh KaKOIO TEPMOMETpA BBIIIE — PTYTHOTO OIK-1.B.1

WJIM CIIUPTOBOTO (TIPU NPOYUX PABHBIX YCIOBUSX)?




I"a3, naxonsimumiics npu noctostHHOM AasieHuu p = 100 klla, uamenun | OIIK-2.V.1
53 o0seM ¢ V| =4 M mo Vo, =12 M [Tokaxkute, Kak pacCUUTHIBACTCS
paboTa rasa B TaKOM IpOIECCe, U HAlIUTE €€ BEINYUHY.
54 CrenaliTe BBIBOJBI MO XapaKTepy U3MEHEHHUs TeMIlepaTyphl ra3a mnpu OIK-1B.1
ero O6bIcTpoM pactirpeHuu. OTBET MOSICHUTE.
55 Ilepeunciure, U3 KAKMX YaCTEH COCTOUT TEIUIOBAs MAllIMHA. OIIK-2.3.1
OueHuTe CUTYyalMIO: Karuld MaciSIHUCTOM JKHUIKOCTH IOMajaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKaercs, o00pasys TOHKYIO IUIEHKY. OIK-1.B.1
OO0s3aTelbHO JIM 9Ta IUIEHKA 3aKpPOET BCIO TMOBEPXHOCTh BOIBI? o
OO6ocHyiiTe CBOIl OTBET.
Ouenure curyanuto. Yto 00KUTraeT KoKy CUIbHEE: BOJa WIH BOISTHOM
57 nap OAMHAKOBOM Macchl IIpu OfHOM M ToM ke Temmeparype? | OIIK-1.B.1
O6ocnyiite Bamr oTser.
Cemectp 2
58 UTo M3yyaeT 3JIeKTpocTaTuKa? YK-2.3.1
59 JlaiiTe onpeneneHne TOYEYHOTO 3apsia. OIIK-1.3.1
60 Kak wu3MeHutcst cuina B3aMMOJEWUCTBHS JBYX OJJIEKTPOHOB, €CIHU OMK-1.V 1
paccTosiHue MEXAy HUMH YBeTW4IUTh B 3 paza? OOOCHYITE Balll OTBET.
[Ipoananu3upyiiTe, Kakyr pabOTy COBEpIIAET AIEKTPOCTATHUECKOE
61 MoJie TIPOTOHA B aTOME BOJOpOJAa MpU TOJHOM oOopoTe anektpoHa | YK-1.J1.1
BOKPYT HETO.
Kak B3auMHO OpHUEHTHPOBAHbI CUJIOBBIE JIMHUU U SKBUIIOTEHI[MAIbHbIE
62 OIlK-2.3.1
HOBEPXHOCTU?
63 B xakux emaununax cucteMbl CH MOXHO M3MEpPSTh HANPSKEHHOCTD OIK-13.1
AIIEKTPUYECKOTO MOJIS? "
64 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUTIOJIEM? VYK-2.3.1
65 Kaxkue BemecTBa Ha3bIBalOT AUAICKTPUKAMU? OIIK-1.3.1
66 OObBsicHUTE  pa3nu4ue MEXKAy TMOJSAPHBIMH U HEMOJSPHBIMH OIK-1.V 1
JIMDJIEKTPUKAMHU.
[Ipoananusupyiire, KakoW BEIWYMHBI 3aps] NOJDKEH HAXOIAUThCSA Ha
67 oOKIasKax KOHJIEHCATOpa, YTOOBI MpHU pa3HOCTH MoTeHImanoB Mexay | OIIK-2.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
OueHurte, KakOW €MKOCThIO OyayT o0jagaTh MeETATTHYSCKUe
68 IUIACTHHBI TOmaap0 0.2 M2, KOTOpBIE pazeseHsl cnoeM mapaduna (¢ | OIIK-1.B.1
=2.5) Tommmuuou 0.5 cm?
CnenailiTe BBIBOJ, KaK M3MEHHUTCS DSJIEKTPOEMKOCTh ILIOCKOIO
69 KOHJICHCATOpa ¢ KBAJpPAaTHBIMM IJIACTUHAMU, eciid u3 3Tux miactud | OIIK-1.B.1
BBIPE3aTh KPYT'H C TUAMETPOM, PaBHBIM CTOPOHE KBaJpaTa.
OnieHuTE CHUTyaIMIO: JBa KOHJIEHCATOpa OJMHAKOBOW eMkoctu 200
70 MK® coennHeHbl mapawienbHo. Kak m3menurcs ux obmas emkocts, | OIIK-1.B.1
€CJIM COeJIMHEHUE 3aMEHUTh Ha MocliejoBaTeabHoe?
. OIIK-
71 Jlaiite onpeneneHne 3JIEKTPUYECKOTO TOKA. 10.3.1
72 Chopmynupyiite 3akoH Oma JJ1s y9acTKa IeIH. OIIK-2.3.1
73 Kaxk u3MeHuTcs conpoTuBlieHHE POBOAA, €CJIU €r0 IJIMHA YBEIHUUTCS OMK-1.V 1
B 4 pasa, a tuaMeTp — yBenuduTcs B 2 paza? OOOCHYITE CBOI OTBET.
74 Paccuuraiite MOIIHOCTD, BBIIEISIEMYIO Ha conpoTuBiieHnn 3 KOM mpu OIK-2.V 1
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA. T
75 Jlalite onpeneneHrue MarHUTHOW MHYKLIAH. YK-2.3.1
76 Kakum 06pa3om ompezensieTcst HapapiieHHe cuiibl Ammepa? OIIK-1.3.1
77 Copmynupyiite 3akon bro-Casapa-Jlamaca. OIlK-2.3.1




PaccuuraiiTe, ueMy paBHa BEIMYMHA MarHUTHOTO TOJII B LIEHTpE

78 OIIK-1.VY.1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
PaccunrailiTe MarHUTHYI0 HMHIYKIMIO Ha OCH JJIMHHOTO coneHoupa, | OIIK-1.V.1
conepkamiero 10 BUTKOB Ha CaHTUMETP JIMHBI U (heppOMarHUTHBIHA

& CepAeYHUK ¢ mpoHuaeMocTrio i = 100, ecau mo HeMy MPOXOJIUT TOK
cuioi 2 A.
PaccuuraiiTe MIOTHOCTP HAMOTKH TOpoWJa, HeoOxomumyio, yToObl | OIIK-1.V.1

80 Mpy CUi€ TOKa B HeM, paBHOW 10 A, MarHuTHOE MOJIe HA €r0 OCH
uMmeno Benuuuny 1 mTo.
Onpenenure, Kakol 3apsi[ HECET 3JIEMEHTapHas 4vacTuua, eciu oHa, | OIIK-2.V.1

81 JBUTASICh CO CKOpPOCThI0 1 MM/C B MarHuTHOM TioJie ¢ uHAYKnueu 0.5
Tn, ncnbiTeiBaeT pevictBue cuibl Jlopenna Benmuunoit 0.16 mH.
OueHuTe CUTYalUIO: B MAarHUTHOE T0JIE C OJIMHAKOBBIMHU CKOPOCTSIMHU

82 BJIETAIOT MPOTOH M AEKTPOH. bynyT nu otnuuarbest ux tpaekropuu, u | OIIK-1.B.1
€CJIU J1a, TO KaKUM 00pa3oM? ApryMEeHTUPYHTE CBOI OTBET.

83 B dem cocTouT siBJIEHHE 3JIEKTPOMAarHUTHOW MHAYKIIUN? OIIK-1.3.1
[Ipoananuzupyiite Benuununy 2/1C, BO3HUKAIOILYIO B KOJIbIIE, KOTOPOE

34 BBIHOCSAT M3 MOJIS 32 BpeMd 25 Mc. MeTajuindeckoe KOJblo paanycoM OIK-1.V 1
10 cMm HaxoguTcss B MarHUTHOM none ¢ uHaykuuedr 50 mTn. Otser
3anuimmTe B MB.

85 JlaiiTe onpeneneHnsi AMaMarHeTHKaM M apaMarHeTUKaM. OIIK-1.3.1

86 Kakwue BeriecTBa Ha3bIBAIOTCS (peppoMarHeTUKaMu? YK-2.3.1

87 UTo0 Ha3bIBAIOT KOIPLUUTUBHOM CHIION? OIlK-2.3.1
Onpenenure, KaKas SHEPrus 3aKI0YEHA B KAaTYIIKE WHAYKTUBHOCTBIO

88 . . OIIK-2.VY.1
100 mI'a ¢ TokoMm cmitoit 0.2 A. OTBeT naiite B MJIX.

%9 [Ipennoxure cmoco® u3MEpeHHsS BEIWYMHBI MATrHUTHOW SHEPTUH, OIK-1.Y 1
3aKJIFOUEHHOM B KaTYIIKE, C MOMOUIBIO COMPOTHUBIICHUS.

90 UTto Ha3bIBaeTCsI 3JEKTPOMAarHUTHON BOJTHOM? OIIK-1.3.1
Kak B3aMMHO OpHMEHTHPOBAHBI B 3JIEKTPOMArHUTHON 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, TIe CBET IBUKETCS OBICTpee — B anmMase (n = 2.42)

93 i B Boze (n = 1.33). Bo ckonbko pa3 paznmuuarorcst ckopoctu cera B | OIIK-1.V.1
JAHHBIX cpefax?
OueHuTe cUTyallMIO: JIyd CBETa MaJaeT Ha TPaHHUIly pasjena JIByX
BeuiecTs nox yriom 30°. IlokazaTenb npenoMieHUs NMEPBOU Cpelbl

94 paBeH 2.4. Bo3MOXHO J1i, 4TOOBI OTpa)kKeHHBIN U mipenoMieHHbIi tydn | OITK-1.B.1
ObUIM TMEpPHeHAUKYISIpHBI Opyr npyry? Ecnu nma, omnpenenute
MoKa3aTesb MPEJTOMIICHHs BTOPOH Cpefbl.

95 Urto Ha3bIBalOT HHTEp(hEepeHuei ceera’? OIIK-1.3.1

9% Onummure, B 4eM pasjinuue MEXKILY F€OMETPUYECKON M ONTHUYECKOM OIK-1.V 1
Pa3HOCTHIO X0J1a CBETOBBIX JTyUYEH.
[Ipennoxkute TeopeTnueckoe OOOCHOBAHWE HAIMYUA —PATYKHOU

97 OKpacKl y TOHKHX IUICHOK (pa3jIUTo€ Ha MOBEPXHOCTH BOAbI Macio, | YK-1.J1.1
MBUIbHBIE MTY3BIPH U T.I1.).

08 Urto Takoe nmumcnepcus cBera kak siBieHue? I[lpuBenure mnpumepsl OIK-13.1
HAOJIOACHUS JUCTICPCHH.

99 [Ipoananu3upyiTe, Kakol HaWOOJNBIIUNA TOPSIOK CIEKTpa MOXKHO OMK-2.V 1

HaOroaTh Ha JU(PaKIMOHHOM pemeTke, ecnu oHa wumeer 500




MITPUXOB HA MUJUIUMETP M €€ 00JIy4aroT CBETOM C JTMHOW BOHBI 500
HM.

Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, IMPH KOTOPOM

100 OIIK-2.3.1
Ha0JII0/1a€TCsl MUHUMYM MHTEHCUBHOCTH?
[ImockomoApU30BaHHBIM CBET TMaJaeT Ha aHaluW3aTop Tak, 4YTO

101 IUIOCKOCTh HOJSpU3alMu  cocTaBisieT yroan 30° ¢ IJIOCKOCTBIO OMK-1.V 1
aHanuzatopa. Bo ckoibKO pa3 yMEHBIIUTCS MHTEHCHUBHOCTbH CBETa B
YKa3aHHOM ciiydae?

Cemectp 3

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

103 JaMIlbl, €ciau YABOUTH ee Temmeparypy? OOochyiire Bam otser, | OIIK-1.V.1
onupasch Ha 3akoH Ctedana-bonbiimMana.
Pacnonokure crenyronye CHeKTpadbHbIe KIACChl 3BE3J B MOPSAIKE
BO3pacTaHus aOCONIIOTHOW TEMIIepaTyphl:
A — Oenble 3Be315I,

104 | O~ wenmere, OIK-1.V.1
M — kpacHble,
O —romyoOnie
Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4eHHUsS! aOCOIIOTHO YEPHOTO Tela.
OO0bsICHUTE OJY4EHHYIO 3aKOHOMEPHOCTh U3MEHEHUS 1[BETA.

105 OObsicHUTE TPHUHIMII H3MEPEHHUs TEMIIEpaTypbl Tejla C IMOMOIIbIO OIK-1.Y 1
ONITUYECKOTO MUPOMETPA.

106 Urto HaspiBaeTcst BHENTHUM (HoTOodPdekTomM? OIIK-1.3.1

107 B kakux enununax cuctemsl CU MoxxHO m3mepsith sHepruto potonon? | OIMK-1.3.1
MoskeT 1 BUIUMOE U3JTy4eHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3

108 MeTaia, paboTa BeIXoga Kotoporo paBHa 3.5 3B? O6ocnyiite cBoii | OIIK-1.B.1
OTBeET.

109 OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTCHOBCKOTO OTIK-13.1
U3ITyYEHUS.
OO0®bscHUTE, KaK SHEprus (POTOHA CBSA3aHA C JUIMHOM CBETOBOW BOJIHBI.

110 . OIIK-2.3.1
OO06ocHyliTe Balll OTBET.
®oToH ¢ anuHOM BoJHBI A = 97,04 mM paccesics Ha HEMOJBH)KHOM
anekTpoHe mon yrioMm 6 = 90°. Ilpemnoxure crnocod ompeaeneHus

11 OTHOCUTEJIbHOTO  W3MEHEHHUs  JUIMHBI  BOJHBI  (GOTOHA  MIpH OIK-1.B.1
KOMIITOHOBCKOM paccestHiH. PaccunTaiiTe ero BeMYMHY B YKa3aHHOM
cinyyae. KoMnToHOBCKast 1nuHa
BOJIHBI paBHa 2,426 M.

112 Onuiure, 9YTO MPECTaBIACT COOOM aTOM B paMKax Mojenu ToMcoHa. VK-1.JL1
Kakue ocHOBHBIE HETOCTATKU TAHHOM Mo ? Y
ATOM BOJIOpO/Ia HaXOAUTCA B OCHOBHOM COCTOSIHMM. Kakoil JIIMHBI

113 BOJIHBI U3JIy4CHHUE MOXKET UCIYCTHTh JaHHbIM atoMm? Ob6ocHyiite Bam | OIIK-2.V.1
OTBET, UCNOJIB3YS nocTynatel bopa.

114 B uem coctout runoresa ae bpoitnsa? YK-2.3.1
OObsicHUTE, TpU KaKUX YCIOBHUAX MHUKPOUYACTHIBI IPOSIBISIOT

115 BOJIHOBbIE cBoMcTBa. IlpuBenute mnpumepsl, mnoareepxaarouue | OINK-1.3.1
BOJIHOBBIE CBOICTBA YaCTHII.
Byner nu mposBIATH BOJHOBBIE CBOWCTBA (YTOONBHBIM MSY TpU

116 MomnajJlaHi B BOpoTa MmMpHHON 7 M, ecnu macca msada 400 r., a | OIIK-1.V.1
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

117 KaxoB ¢hu3uvecknii CMbICT BOJTHOBOM (yHKIIUN? OIIK-1.3.1




B yem oTiauuue CTalMOHApHOTO W HECTAI[MOHAPHOTO YpaBHEHUS

118 N OIIK-1.3.1
[pénunrepa?
CpaBHute JyIMHYy BOJIHBI A¢ bpoiins qis mapuka maccou m,, = 0,2 T 1
119 IPOTOHA MACCOU m, = 1.67*10™ kr, IMEIOIINX OHHAKOBBIC ckopoctu | OIIK-2.V.1
v.
Kakum o00pa3omM »Heprusi «HyJIEBbIX KoJjeOaHHil» KBaHTOBOTO
120 FapMOHUYECKOTO  OocIujuIsiTopa  cBsizaHa ¢ coorHomenueM | OIIK-1.V.1
HeonpeneneHHocTei [ elizendepra?
121 [Tocunraiite, CKOJIBKO AJIEKTPOHOB MOXKET HAXOAUTHCS B OCHOBHOM OMK-1.V 1
COCTOSIHMH B aTOME.
[TocuuTaiite, CKOJIBKO JJIEKTPOHOB B aTOME, Yy KOTOPOTO UEITUKOM
122 3aroJiHeHa BHEIIHAS 2p-o0ojouka. ATom kakoro BemectBa umeer | OIIK-2.V.1
TaKyI0 JIEKTPOHHYIO KOH(HUTyparuio?
Ounenure 1O TMOPAAKY BEJIWYMHBI BpEMsl HKU3HH KBAaHTOBOTO
123 COCTOSIHUS, DJHEPrus KOTOpOro xapakrtepusyercs pasMbiBanueMm | OITK-1.B.1
nopsinka AE = 0.1 3B.
MukpouacTuua 3amnepra B O4HOMEPHON NOTEHIUAIBHOU AME [IUPUHON
/ ¢ 6eCKOHEYHBIMU CTEHKaMH U HAXOJIUTCS B COCTOSIHUU C KBAHTOBBIM
124 yucaoM n = 1. Ilokaxure, Kak omnpeneauTh KoopauHaTel Touek, B | OIIK-1.B.1
KOTOPBIX BEPOSTHOCTh OOHAPYKUTh MHUKPOUYACTHIY MaKCHMalbHA.
HaiinnTe ux B yka3aHHOM Clly4ae.
125 Kakum Moxxer OBITb CIHH YacTHIl, KOTOpbIE OMHCHIBAIOTCA OMNK-23.1
cratuctukoi @epmu-Jlupaka? [IpuBeaure npuMepsl TaKUX YaCTHII.
126 OObsicHUTE, 4YeM OTJIMYAETCS XapakTep 3aloJHEHHUS COCTOSIHHUMA VK-1.JL1
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMHU.
127 ComnocTaBbTe CBOMCTBA CHOHTAHHOTO W BBIHY)KI€HHOTO U3JTyYCHHS. OIIK-1.V.1
[Ipemnoxxure  Teoperndeckoe  OOOCHOBaHME, KaK  M3MEHHUTCS
18 MPOBOJAMMOCTh KPEMHHEBOIO oOpaslia, €clii B HEro BHEIPUTH OIK-1B.1
HeOOoJIbIIOe KOJIMYECTBO MHANEBOM mpumecu? BaneHTHOCTH KpeMHUS
paBHa 4, BaJICHTHOCTh UHAMUS — 3.
. OIIK-
129 Onummre TpUHIUI PabOTHI Jia3zepa Mo TPEXYPOBHEBOM CXEMeE. 103.1
Jlazep paboTaeT MO TPEXypOBHEBOH cxeme. DHEPrusi OCHOBHOTO
coctosiaust E| = -8 3B, 3Heprus Bo30yxaeHHOTo cocTostHUs By = -5
130 OIIK-2.V.1
9B, sHeprus metactabmibHOrO coctostaus E;= -5.2 s3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOH MPOUCXOANUT pabouee n3IyuyeHue.
131 Uemy paBHa MOJISIpHAsi TEIJIOEMKOCTb TBEPAOrO TeNa, COIJIACHO OIMK-13.1
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?
132 OObsicHUTE, KaK KBAaHTOBas TEOpHUs TEIUIOEMKOCTH TBEPAOro Teja OMK-1.Y 1
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHIIITEIHA.
133 Kakas wactuma HaseiBaetcsi (QoHoHoM? Kakum  KBaHTOBBIM OMNK-23.1
pacrnpeielIeHueM ONHUCHIBAIOTCS (YOHOHBI?
Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npenctaBieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auerta / audd. 3adera
Ne n/mt [Tepedens BonpocoB (3agay) muist 3auera / nud¢. 3agera Koz
WHJUKaTOpa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

Mpe/ICTaBJICHBI B TaOsmie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOSKTUPOBAHMS/BHITIOTHEHUSI KyPCOBOM paboThI

[lepeueHp TeMm [Uis KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI




No /i1 [IpumepHSIii nepedeHb TeM sl KypCOBOTO MPOEKTHPOBAHM1/BBITTOTHEHHS
B KypCOBOI paboThI
Y4eOHBIM IITAHOM HE MTPEAYCMOTPEHO
Bompocsl i mpoBeneHHs TNPOMEXYTOYHOH aTTECTallMM B BHAE TECTHPOBAHMS

npecTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii TepedeHb BOIIPOCOB ISl TECTOB

y Koz
No ni/mt [IpumepHbIil IEpedeHb BOMPOCOB ISl TECTOB
MHAMKATOpa
Cemectp 1

Kakast Oynmer TpaekTopus y YacTHIbI, JBHXKYIIECHCS PaBHOMEPHO C
MIOCTOSIHHBIM I10 BEJTMYMHE YCKOPEHUEM?

1 1) [Ipsimas nuHuA OIIK-1.V¥.1
2) JIunus ¢ meperudbom
3) [Tapaboma
4) OKpYKHOCTH
Onpenenure, Kakas W3 MPEICTABICHHBIX (U3UYECKUX BEIUYUH
MMEET €IMHUILY U3MEPEHHUs, COBMAJAIONIYI0 C €INHULIEH N3MEPEHMUS
cuibl?

2 1) Ummysise YK-2.3.1
2) Yckopenue
3) Bec
4) YrmoBas CKOPOCTh
[Ipoananusupyite, KaKOW OTBET SBJIACTCS NPABUIIBHBIM HA BOIIPOC:
«YeMy paBHa cymMMa BHYTPEHHHUX CHJI, IEUCTBYIOIIMX MEXKIY TEJIaMU
3aMKHYTOM MEXaHHUYECKOU CUCTEMBI?)

3 1) 3MeHeHnto 3Heprun CUCTEMBI YK-LAI
2) Hymo
3) 3MeHeHnI0 UMITYJIbCA CUCTEMBI
4) YcKopeHHIo LIEHTPa Macc CUCTEMBI
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 YacTULE C MacCou m;.

4 OIIK-1.B.1
1) YacTtuubl OyayT ABUTaThCs BIIPABO
2) Enunas yacTuua 0yaeT ABUTraThCsl BJIEBO
3) Yactuubl OyayT MOKOUTCA
4) Yactuupl OyayT IBUraThCsl B IPOTUBOMOJIOKHBIE CTOPOHBI
Uro npousoiser ¢ MOMEHTOM MHEPLUH CBHHIIOBOTO LMJIMHApA
OTHOCHUTEJIBHO OCH, COBIIAJAOIIEHd C €ro IreOMETPUYECKON OCBIO
CUMMETPUH, €CIIU LWINHAP CIUTIOIINUTD B JUCK?

5 OIIK-1.B.1

1) He uzmenurcs

2) YBeauuuTcst

3) CoxpaHutcs

4) CtaHeT paBHBIM HYJIIO




VYKaxxuTe BEpHYIO 3alUCh YpaBHEHHS JAWHAMUKHU BpallaTelIbHOTO
JIBIKEHMUS.

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

OIIK-1.3.1

VYkaxure, yeMy paBeH MOMEHT MHEPIIMH TOHKOTO 00pyda Maccoil m
U paguycar.

) J=m*r*/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 JBHKEHUS

2) CyniecTBOBaHHE HHEPIHAIBHBIX CHCTEM OTCUETA

3) @axT cyuieCcTBOBaHHs HEMHEPIMAIBHBIX CUCTEM OTCUETA

4) ®axT cymecTBOBaHUS MPUHIIMIIA OTHOCUTENIbHOCTH [ anunes

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  MOAYJISA ~ 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, onpenessionlyto BeaInuuHy (Ha3oBoil CKOpOCTH
BOJIHBI.

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

OIIK-1.3.1

12

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

1) 3aBHCHT OT yObUTH MOTEHIIUATILHON YHEPTUN

2) IIpomnopurioHanbHa MPUPAMIEHUI0 KHHETUYECKON YHEPTUN
3) PaBHa ny1o

4) 3aBUCHUT OT CKOPOCTH JIBHYKCHHUSI.

OIIK-1.3.1

13

Kakas u3 nepedncieHHbIX GU3NYECKUX BEIUYUH UMEET pa3MEPHOCTD

OIIK-1.3.1




(kr*m)/c™?

1) MoMeHT cubI
2) MoMeHT uHepuuu

3) MomeHT umyinsca
4) Cuna

Korpa TtaHreHmuaapbHOE YCKOPEHHME pPaBHO HYIIO, a HOPMaJbHOE
YCKOpEHHUE MOCTOSHHO, TO TAKOE JIBUKEHNUE Ha3bIBACTCA ...

14 1) PaBHOMEpHBIM KPUBOJIMHEHHBIM OIIK-2.3.1
2) PaBHOMEpHBIM MPSIMOJIUHEHHBIM
3) PaBHOYCKOpEHHBIM MIPSIMOJIMHENHBIM
4) PapHOMEpHBIM BpallleHUEM
Bribepute mpaBuiibHbIN 0oTBeT. Kak M3MeHsieTcss MOAYIh CKOPOCTH
IpU NPSIMOJMHEHHOM JBUKEHHM, €CIU 3aBUCHUMOCThH MPOWIEHHOTO
TEJIOM IIyTH OT BPEMEHM 33JjaHa ypaBHEHUEM: S =4 + 15t + 22
15 1) V6siBaer OIIK-1.V.1
2) IIpoxoaut yepe3 MUHUMYM
3) Bospacraer
4) OcTaéTcst TOCTOSTHHBIM
Kaxk BbluncisieTcsi MOMEHT MHEPLIMKM MaTepUabHON TOUKH?
1) J=m*P/3
1612y 1=m2n2 OIK-13.1
3) J = 2%*m*r%/5
4) J = m*r*
Kak cooTHOCSTCS MOMEHTHI WHEpHUM Aucka J;, u uminuaapa Jy,
KOTOpBIE UMEIOT PaBHbIE MAcChl U PaNyChl?
17 1) Ja=Ju OIIK-1.V.1
2)Jn>Ju
3)Jn>2*Ju
4) Jn > Ju/2
Haiimute oTHOmeHWe mpou3BeAeHHBIX paboT (A/A;), ecnmm nBa
JUCKa ¢ paBHBIMM MaccamMu W paguycamu R; u Ry (R; = 2R))
PacKpy4YMBAIOT M3 COCTOSIHMSI TOKOSI JO OJMHAKOBBIX YIJIOBBIX
CKOpPOCTEH.
18 OIIK-1.V.1
D1
2)3
3)4
4)5
Kakoii y4€HbIl co37an CHEUUATbHYI0 TEOPHUI0 OTHOCUTEIBHOCTH
(CTO)?
19 | D) T'anuneit YK-2.3.1
2) DHHIITEH
3) Jlopenn

4) bop




20

Bribepute ypaBHeHHE, OMICHIBAIOIIEE 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

[Ipoananu3upyiite, Mpu KakoM YCJIOBHHM B CHUCTEME, COBEPIIAIOIIECH
BBIHY)KJICHHbIE KojeOaHus, Oyaer HaOmogaTbcs pe3oHaHC (g —
cOoOCTBEHHAs YacTOTa, ® — YaCTOTA BBIHYK/IAOIICH CHJITBI)?

1) ® >> 0
2) >0
3) o= ol
4) 0 << 0

OIIK-10.3.1

22

Bribepure, kakasg (Qu3MUecKkas BeIMYMHA U3MEHIETCS IO
BO3JICMCTBUEM CHJIBI HA TEJIO COrJIaCHO BTOpOMY 3akoHy HbrroToHa?

1) Monspaas macca
2) CkopocTb

3) Macca

4) MoMeHT UHEPIIHI

OIIK-1.3.1

23

Bribepure, B Kakoil cHcTeMe TeJl TOJHBI MOMEHT HMITYJIbCa
0CTaeTCs OCTOSTHHBIM.

1) 3amknyTO#

2) HezamkHyTOH, IZlé CyMMa MOMEHTOB BHYTPEHHUX CHJI pPaBHa
HYJIIO

3) He3amkHyTO#H, T/Ie CyMMa MOMEHTOB BHEIITHUX CHJI TTIOCTOSTHHA

4) HezamknyToOMi

OIIK-2.3.1

24

VYkaxure, paboTa Kakod M3 MEPEUUCICHHBIX CWI paBHA HYJIO HpHU
3aMKHYTOW TPAacKTOPUU IBHKEHUS TeEIIA.

1) Bsizkoro TpeHus

2) Cuiibl TpEHUS Ka4EHUSI

3) TaroreHus

4) Cunbl TpeHHUS CKOJIbKEHUS

VK-1.]1.1

25

YeMy paBHa BeJIMYMHA YCKOPEHHS CBOOOJHOTO MaJICHHUS g HAa BHICOTE
HaJl TTOBEPXHOCThIO 3€MJIM, paBHOUN pamuycy 3emin? BenuuuHy g
BOJIM3H TIOBEPXHOCTH 3EMITH MPHHATH PaBHOIT 9.8 M/c”.

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

OIIK-2.V.1

26

[Ipoananusupyiire, Kak  HM3MEHUTCA NepuoI KoJIeOaHmit
MAaTCMAaTUYCCKOro MassTHUKA, CCJIN UIMHY €ro NMoABCCa YBCIWYUTH B
9 pa3, a Maccy rpy3a — yBeJIU4YuTh B 4 paza?

1) YBeauuurcs B 3 pa3a
2) YBenuuurces B 4 paza

OIIK-1.V.1




3) YMenbmuTCA B 2 pasa
4) Ymensmutes B 4 pasza

27

Yto npou3ouAET CO CPeAHEN dHEPruei MOCTyNaTEIbHOTO ABUKCHUS
OJTHOW MOJIEKYJIbI Ta3a, €Cl 00heM HEKOTOPOH MacChl HACATBHOTO
ra3a u300apruuecku yMeHbInmics B 2 pasza?

1) YBenuuures B 5 paza
2) YMmensmmTcs B 5 pasza
3) YBenuuutcs B 3 pasza
4) YMeHbIIUTCH B 2 pa3a

OIIK-1.B.1

28

Onenure, Kakol ra3 Harpeercs 0OJbIIe B CIEAYIOUICH CUTYAIMH: BA
pa3MYHBIX HMAEANbHBIX ra3a — OJHOATOMHBIM M JBYXAaTOMHBIM —
HaXOZATCS MPU OAMHAKOBOW TEMIEpPAType U 3aHUMAIOT OJMHAKOBBII
00beM. ['a3pl cxxMMaroTCs aquadaTHIECKH 10 YMEHBIIICHUsI 00beMa B
2 paza.

1) I'a3bl Harpeauch OAMHAKOBO

2) OnHoaTOMHBIN HarpeJcs 00JbIIe
3) JAByXaTOMHBIH Harpescsi 6oblie

4) I"a3pl BOOOIIIE HE HATPEIUCH

OIIK-1.B.1

Cemectp 2

29

YkaxxuTe sBICHHE, KOTOPOe UMEHYyeTcsl nHTepdepeH et BoaH?

1) OrubaHue BOJIHAMH MPETATCTBUHA

2) Hajoxkenue aApyr Ha Apyra BOJIH, HAYIIHUX OT KOIePEHTHBIX
HCTOYHHKOB

3) OTKJIOHEHME  BOJH  OT  [E€PBOHAYAIBHOIO  HaIpaBJICHUS
pacIpoCTpaHeHHUs IIPU NIEPEXOIE U3 OAHOU CPEABbI B APYIYIO

4) 3aBUCUMOCTD (ha30BOM CKOPOCTH OT JIJIMHBI BOJIHBI

OIIK-1.3.1

30

[Tpoananusupyiite, KakUM JOJDKEH OBITH Yrojl NMaJeHUs CBETOBOIO
Jy4a, 4TOOBI OTPa’KEHHBIN JIyd COCTABIISLI € HMajarommm yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.B.1

31

O1eHUTE DIIEKTPOEMKOCTh IUIOCKOTO BO3JAYIIHOTO KOHJIEHCATOpa,
€CIIM PAcCTOSHUE MEXIy ero oOKJaJKaM{ yBEIUYUTh B 9 pa3, a
00Jy1acTh MEXAy OOKIaJKaMHU 3aJIUTh JTUCTHUIUIMPOBAHHOMN BOJOH (& =
81)?

1) YMenbmutcs B 4 pa3
2) YBenuuurcs B 4 paza
3) YBesmuutcs B 9 pa3
4) Yeenuuutcs B 12 pa3

OIIK-1.B.1

32

HazoBute BemecTBa, KOTOpbIe MPU OOBIYHBIX YCIOBHUAX MPAKTUYECKU
HE MPOBOJAT PIEKTPUUECKUMN TOK?

1) IIpoBogHUKM
2) IonrynnpoBOJHUKHN

OIIK-1.3.1




3) IInatuHa
4) Ind1eKTpUKH

33

Kaxk HaIrpaBJICHBI CHUJIOBBIC JIMHUN HaIps’KCHHOCTHU
SJICKTPOCTATUYCCKOI'O MOJIsA, CO3AAHHOTO TOUCYHBIM OTPpULATCIIbHBIM
3apsiiom?

1) 3akpy4urBarOTCA BOKPYT 3apsija

2) K 3apsay

3) 3aKkpy4MBaIOTCA BOKPYT 3apsija MO 4YaCOBOM CTPEIKe

4) 3akpyuuBarOTCsa BOKpYT 3apsia IPOTUB YaCOBOM CTPEJIKH

OIIK-1.3.1

34

B kakux enununax B cucreMe CHU  wusmepsercss mnoTeHIuaN
ANEKTPUUECKOTO 101517

1) A/m
2) B/m
3)B

4) A*m?

VK-2.3.1

35

MoxeT au yacTulla UMETh 3apsij, BeauuuHa kKotoporo B 1.5 pasa
00JIbIIIE AIIEMEHTAPHOIO 3apsiaa?

1) Moxert

2) Het, He MOkKeT

3) Moer, HO TOJIBKO €CJIH 3apsiji OTPULIATEIbHBIN
4) MoeT, HO TOJIBKO €CJIH 3apsif] MOJ0KUTEIIbHBIN

OIIK-2.3.1

36

UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO OIS 7

1) [loTeHIMaNbHOM SHEPTrUU €AUHUYHOTO MOJIOKUTEIBHOIO 3apsia
WIM OTHOUICHUIO ITOTEHIUAIbHOU DHEPIUH K 3apsy

2) PaGore cun1  moasi MO MepeMElIeHHMI)  eIMHUYHOIO
MOJIOKUTEJIbHOTO 3apsila W3 JAHHOW TOYKH TOJAsl B
0eCKOHEYHOCTh

3) Cuiie, neWCTBYIOLIECH HA 3apsjl, TOMEUICHHbIA B JAHHYIO TOUYKY
TIOJIS

4) KunetTnueckoi sHEpPrur MpoOHOTO TOYEUYHOTO SIMHUYHOTO 3apsiaa
B TAHHOM TOYKE MOJIA

OIIK-1.3.1

37

Hanumure popmyny 3akona Oma B nud depenmansHoii popme:

HR=UI
2) R = Q/PAt
3)j=c¢'E
4)R =P/

OIIK-10.3.1

38

OnieHUTE ONTUYECKYIO JJIMHY MyTH L U3 OHOW TOYKU B JIPYrylo,
€CIM  PACCTOSIHUE  MEXIYy  JABYMS  TOYKAaMU  IMPO3pAayHOU
IudJIeKTpudeckor cpenbl S = 4 M. [lokazaTens MpenoMIIeHUsT Cpeibl
n = 1.5. Ontuueckass nnuHa nytd L U3 OJHOM TOYKH B APYTYIO
COCTaBHUT...

I)5wm
2)6m

OIIK-1.B.1




3)7Twm
4H11lm

39

Kak HasplBaeTcs  BenMUMHA  HANPSDKEHHOCTH — TOJSA,  €CIH
HAaMarHMYEHHOCTh  (heppoMarHeTuka oOpamiaercss B HylIb U
HaNpsDKEHHOCTh  TNOJISL  HampaBlieHa  IPOTHBOIOJOXKHO IO,
BbI3BaBILIEMYy HaMarHM4uBaHue?

1) T'uctepesnucom

2) KoopuuTBHOM CHJI0H

3) Ionspuzanueit

4) MarauToIBIKYIIEH CHITON

OIIK-2.3.1

40

OrneHure, 1Mo KaKOM TPaeKTOpUU Oy/IET IBUTAaThCSI B MATHUTHOM T10JIE
yacTula, JeTAllas ¢ TMOCTOSIHHOM CKOPOCTBIO BIOJb JIMHUMI
MarHUTHOM UHIYKLHH.

1) Oxpy>XKHOCTB
2) Ilpamas

3) OBasnoun

4) Dnnunc

OIIK-1.V.1

41

B kakux eauHMIIAX H3MEPSeTCs HANPSIKEHHOCTh JJIEKTPUYECKOTO
moJist?

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

VK-1.]1.1

42

VY CTaHOBUTE COOTBETCTBHE MEXIY MaTEpUaloM IPOBOJHHMKA U €ro
3IIEKTPOIPOBOJHOCTBIO:

Marepuan DneKTponpoBoAHOCTH (G, 1/(OM-cm)
A) Metamn 1)>10"-10"°
b) [TomympoBotHUK 2)10"°-10°

B) JuoIeKTpuK 3) 10* - 10°

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

VYK-2.3.1

43

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

1)(1>>(p
2)a>o
Jda=9
4Ha<o

OIIK-1.3.1

44

[Ipoananm3upyiite, dYemy paBeH aOCONIOTHBIA  IOKa3aTelb
MPEJIOMIIEHUS CPEBI C TUDIICKTPUUECKON MTPOHUIIAEMOCTBIO € = 16 1
MarHUTHOM MPOHUIIAEMOCTBIO [ = 17

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

4) 1/16

OIIK-2.V.1

45

ﬂJ’IH OOBSACHEHMST KAKOIro SBJICHUS MOJKET OBITh HKCIOJIL30BaH

OIIK-1.3.1




npuHiun [ 'rolirenca-Openens?

1) KorepentHOoCTh

2) Indpaknus

3) Ionapuzanus

4) KopnyckysipHO-BOJIHOBOM 1yaju3M

46

[Ipoananu3upyiite, 4YeMy paBeH TNEPUOJA  PEIICTKH, KOIaa
TuQpakinoHHas perierka coaepkut 200 MTpUXoB Ha MIJUTUMETP.

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

OIIK-2.V.1

47

[Mpoananu3upyiiTe WHTEHCHBHOCTh CBeTa NpH HHTEp(EepeHInn
OANHAaKOBBIX BOJIH C HMHTCHCUBHOCTBIO 1 oT KOTCPCHTHBIX
HMCTOYHHMKOB B TOYKE, B KOTOPOM pa3zHOCTh ¢a3 paBHa 2*Tt*N (N = 0,
1,2,...).

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

OIIK-1.V.1

48

Haitgurte npaBwibHOE Ha3BaHUE UIA  BEKTOPHOM  CUJIOBOM
XapaKTEPUCTUKH AJIEKTPOCTATUYECKOTO TOJIS.

1) IToTenuuan

2) Hanpsi>keHHOCTH
3) Unnykuus

4) 3apsn

OIIK-1.3.1

49

OueHute, Kak 3aBUCUT JJIEKTpUUECKash MPOBOJAMMOCTb MPOBOIHUKA
OT MPWJIOKEHHOM K HEMY Pa3HOCTU MOTEHIUAIOB.

1) IIpsimo mponopurOHaIBHO

2) IIponopuHOHaNbHO CTENEHHU OT PA3HOCTH NTOTEHIINAJIOB
3) IIponopuroHalIbHO KBaapaTy

4) He 3aBucur

OIIK-1.V.1

50

Onennre, Kak U3MEHUTCS cuia AIIEKTPOCTATUIECKOTO
BSaHMOﬂeﬁCTBHH ABYX TOYCYHBIX 3apsAAaoB, €CIM OAWH H3 HUX
YMEHBIIUTh B 4 pa3a, a pacCTOSIHUE MEXIy HUMH YMEHBIIUTH B 2
paza?

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

OIIK-1.B.1

51

UTo W3 MEepPEeUrCIICHHOTO SBJSETCS OCOOCHHOCTBIO CHJIOBBIX JIMHUI
MArHUTHOTO HOJIs?

1) CuyioBble IMHMM MATHUTHOIO TOJISI BCEra 3AaMKHYThIe
2) MarHuTHBIC CWIOBBIE JIMHUM HAYMHAIOTCS HAa MAarHUTHBIX H

OIIK-2.3.1




3aKaHYMUBAIOTCS HA JJICKTPUYICCKUX 3apsaaax

3) MarauTHbBIE CHJIOBBIC JTUHWM HAUMHAIOTCS M 3aKaHYMBAIOTCS Ha
MAariuTHBIX 3apsaaax

4) MarsauTHbBIE CHJIOBBIC JTUHWM HAUMHAIOTCS M 3aKaHYMBAIOTCS Ha
SJICKTPHUYCCKUX 3apAgax

CnenaiiTe BBIBOJ, KAKOW F€OMETPUUECKON (PUTYPOI MOXKHO OIMUCAThH
TPACKTOPHUIO JBIXKEHUS 3apsHKEHHOM 4YacTHUIbI, JBUTAIOMICHCS MO
HEeKOTOPBIM yriioM (0° < o < 90°) K TUHUSIM MAarHUTHOW MHYKITHH.

52 1) OKpyKHOCTD OIIK-1.B.1
2) [Tapabomna
3) I'unep6ona
4) Cnupananb
Ouenute creneHp noisipuzanuu P cBeTa, eciau CBET IPENCTaBIISIET
co0Ol CMeCh €CTECTBEHHOI'O CBETa C IUIOCKONOJIIPHU30BAHHBIM.
VHTEHCUBHOCTh  MOJIIPU30BAaHHOTO CBETa B JIyd€  paBHA
MHTCHCUBHOCTHU €CTECTBEHHOT'O CBETA.
53 OIIK-1.B.1
1) 25%
2) 35%
3) 50%
4) 75%
PaccunraiiTe mokaszaTenb MNpPEIOMJICHHS BEIIECTBA, €CJIH CKOPOCTb
CBETa IpU MEpPEXOJEe Jiydya M3 BO31yXa B HEKOTOPOE BELIECTBO
ymenbmiach Ha 20%.
54 1.2 OIIK-2.V.1
2) 1.25
3)0.2
4)2.2
Paccunraiite yroa Mexay ONTHYECKMMH OCSMH IOJSAPU3aTOpa U
aHanm3artopa. IIpy HpOXOKIEHMM CKPEUICHHBIX MOJIApU3aToOpa M
aHaJIM3aTOpa MHTEHCUBHOCTh CBETA YMEHBIIMIACH B 4 pasa.
55 1) 60° OIIK-1.V.1
2) 45°
3) 30°
4) 90°
IIpoananusupyiire, KaKk U3MEHUTCS BEIMYMHA MAarHUTHOW MHIYKLHUU
Ha OCH JJINHHOTO COJICHOMJIA, €CJIM TOK B HEM YBEJIMYUTH B 4 pa3a, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIINTH B 2 pa3a.
56 1) YBeauuurcs B 2 pa3a YK-1.A1
2) YBenuuures B 9 pas
3) YmensbmmTcs B 9 pas
4) YmenpuTcs B 3 pasza
Cemectp 3
VYkaxure, Kakoe TeJo ABISETCS aOCOIIOTHO YEPHBIM TEIIOM.
57 OIIK-1.3.1

1) Ilorsomaer Bee magaoinee Ha Hero U3JIyYeHue




2) OTpaxkaeT Bce Majjarollee Ha Hero U3Iy4eHue
3) U3nyyaeT B peHTIT€HOBCKOM AMAIa30He
4) N3ny4aer B BUIUMOM JUana3oHe

58

Y Kakoro u3 Ten oTpakaTebHask CIOCOOHOCTh OJIM3Ka K HYIIO?

1) IIpospaunoro
2) 3epkajbHOTO
3) MaroBoro

4) YepHoro

OIIK-2.3.1

59

Onenute, BO CKOJIBKO pa3 YBEIUYMIIACH SHEPreTHUECKasi CBETUMOCTD
abCoMIOTHO YepHOro 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
YyepHOTOo Tena?

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

4) ®opmyna Panes-/xunca

VK-2.3.1

61

Kakoe u3znydenue sBiseTCsi paBHOBECHBIM ?

1) Anbda-, 6eta-, raMMa-U3ITyICHUS

2) TenioBoe u3ryyeHue

3) JlazepHoe u3nydeHne B BUAUMOM U HHGPAKPACHOM JHAra3zoHax
4) TopMO3HOE PEHTI€HOBCKOE U3TyUEHHE

OIIK-1.3.1

62

YKaKuTe 3aKOH, KOTOPBIA OMNpeAeNseT IMOJOKCHHEe MaKCUMyma
W3JIy9aTeIbHOH CIOCOOHOCTH a0COJIFOTHO YEPHOTO TP 3aJaHHOU
a0COJIIOTHOU TeMITepaType.

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

3) 3akon Kupxroda

4) 3akon Masoca

OIIK-1.3.1

63

Ykaxute popMyiy, ONPEeNioNlyi0 JHEPTHI0O CBETOBOTO KBAaHTA!

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

2) E=h*c

3) E=h*)\

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

OIIK-1.3.1

64

[Ipoananu3upyiite, Kak HM3MEHSETCS CHJIA TOKAa HACHIEHUS TpHU
dororddekre B ciiyuyae YMEHBIICHHUS CBETOBOTO MOTOKA MaIafOIIErO
CBETa MOCTOSTHHOM JUTMHBI BOJTHBI.

1) YMenbmaercs
2) CHayana yMEHbIIAETCs, 3aTEM YBEIUYUBAETCS

VK-1.]1.1




3) CHavasia yBeJIMYMBAETCS, 3aTEM YMEHBIIIACTCS
4) CHauana ocTaeTcs IOCTOSIHHOM, a 3aT€EM YMEHbILAETCS

[Ipoananu3upyiite, 4TO NPOU3ZOWIET C KHUHETUYECKOW SHEprueiu
(OTOAIEKTPOHOB, €CITH, HE MEHSsS YacTOThl MAJArOIIer0 CBETA,
YBEJIIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?

65 1) YMeHpImmTCS B 2 pasa OHK-1.Y.1
2) YBenuuures B 4 pasa
3) He usmenuTcs
4) YBenuuurcs B 2 pasza
OneHnuTte BeMWYMHY KpacHOW TpaHunibl Gportodddexra (B reprax) ais
KaToJa, M3TOTOBJICHHOTO0 M3 BoJb(ppama ToimuHon 2 mMm. Karon
MOKPBHIT clIoeM Okcuaa Oapus. Pabora BbIXO/@ 3JIEKTPOHOB C
NOBEPXHOCTHU Karona paBHa 2 3B. IloctosHuas [lnanka —h = 6.6%10°
66 3* Tx*c. Sapsi anextpora — e = 1.6%107 K. OIK-1.B.1
1) 3.2%10"° I'y
2) 4.8%10"° I'y
3) 4.8%10" I'y
4) 4.8%10" I'y
Kakum o6pa3om 3aBUCUT paboTa BBIXO/A 3JIEKTPOHA C MOBEPXHOCTH
KaTo/a U3 KaJIMUs OT YaCTOTHI MAJAr0NIero cBeTa’?
67 1) IIpssmo IpoMOPITMOHATBHO YaCTOTE OIIK-2.3.1
2) IIpomoproHaIbHO YCKOPSIOIIEMY HaIPSHKEHUTO
3) IIponopunoHaIbHO KBAJIpaTy YaCTOTHI
4) He 3aBHCHT OT 4aCTOTHI
[Ipoananm3upyiite, Oymer mm HaOmomatees (oTodrdhdexr, ecmu
MJIACTUHKY W3 JIAHTaHa O0Jy4aTh CBETOM C JTMHOHM BOJIHBI 600 HM?
Pabora BbIX0O/a 3NIeKTpOHA U3 JaHTaHa paBHa 3.3 3B.
1) ®oToaddekT BO3MOXKEH, €ClIi KaToJ HArpeTb 0 TEeMIepaTypbl
68 347K OIK-2.V.1
2) He Oyner
3) ®otroaddeKT BO3MONKEH, €CIH JOTOJHUTEIBHO MPUTIOKUTH K
IUTACTHHKE YCKOPSIOUIYIO Pa3HOCTh MOTEHIMATIOB BEIMYUHON He
Mmenee 1 B
4) ®oTo3(h(heKT BO3MOKEH ¢ BEPOITHOCTHIO p ~ (.5
Ouenute, OT KakKUX BEJIMYUH 3aBUCUT CHJIA CBETOBOTO JIABJICHHS C
KBAaHTOBOW TOYKH 3pCHHUS:
A) Yucna (OoTOHOB B CBETOBOM ITyUKE;
B) Onepruu otona;
B) Koaddumnuenra orparkeHus moBepxXHOCTH.
69 OIIK-1.V.1
Otser:
1)A,B
2)A,b,B
3)5,B
4)A,b
70 [Ipoananu3upyiite, B Kakux OOJACTSIX CHEKTpPa >JIEKTPOMArHUTHBIX OIK-1.Y.1

BOJIH BO3MOHO HaOmoenne a¢dexra Komnrona.




1) Bunumslii quana3on

2) Pagnonuamnason

3) TeparepLoBblil JuanazoH

4) PeHTreHOBCKUI 1MaNa30H M TaMMa-u3J1y4yeHHue

ChemaiiTe BBIBOA O BEIMYUHE MHUHUMAIBHOTO  OOpaTHOTO
HANpSDKCHUS, TPU KOTOPOM TIIOJIHOCTBIO TpeKpamnaercss (OTOTOK.
Ycnosue: sHEeprus GoToHOB paBHA 6.5 3B, a (hoTOKATOA U3TOTOBICH
U3 JIMTHUS, paboTa BBIX0OJa KOTOPOTO COCTaBsieT 2.5 3B.

71 OIIK-1.B.1
1)4B
2)9B
3)6.5B
4)25B
OueHnre, BO CKOJIBKO pa3 JaBlI€HHWE CBETa, NAaJarouIero
NEePIEHANKYISIPHO HUACATbHO 3€PKAIBHOM TOBEPXHOCTH, OOJbINE
JABJICHUsI CBETA, IMAJAIOIIEr0 MEPHEHIUKYISIPHO HACAIBHO YE€pPHOM
MOBEPXHOCTH.
72 OIIK-1.B.1
1)2
2) 1
3) 1.5
4)3
Kakum 00pa3oM umiynbc pOTOHA CBS3aH C JUIMHOW BOJTHBI?
1) Ummynbe ipsiMO TPOTIOPIIMOHANICH JUTHHE BOJIHBI
73 2) Ummynbe mpsiMo MPOIOPLIMOHANIEH KBAIpaTy JAJUHBI BOJHbI OIIK-1.3.1
3) UmMnyJibc 00paTHO NPONMOPIHOHAJIEH IJIMHE BOJIHBI
4) UMmiynibC  TIPSIMO  TIPOTIOPIIMOHAJIEH KOPHIO KBaJpaTHOMY OT
JUTUHBI BOJIHBI
B kakoii 06macTu criekTpa 3JeKTPOMAarHUTHOTO U3JIYyYeHHs] UMITYIIbC
¢oTroHa UMEeT MUHUMAIbHOE 3HaUCHHE?
74 1) NadpakpacHoe uziyyeHue YK-2.3.1
2) TeparepiioBoe U3Iy4eHHE
3) PeHTreHoBcKOE U3Iy4eHHE
4) PaguousryueHue
IIpoananusupyiite, Kakoe W3 IPUBECACHHBIX  BBICKA3bIBAHUU
IIPOTUBOPEYUT KBAHTOBOW TEOPHUH CBETA:
1) UHTEHCUBHOCTh CBeTA He 3aBHCHUT OT IUIOTHOCTH TOTOKA
(poTOHOB M HX IHEPrUH
75 2) CBeT MOXET W3Iy4aTbCsl M PACIPOCTPAHATHCS  TOJBKO VK-1.]L1
OT/IETIbHBIMU MOPLUUSIMU — KBAHTaMU
3) KaxxnoMy ©3 KBaHTOBBIX COCTOSIHMH, B KOTOPOM HaXOJUTCS
aTOMHasi CUCTEMA, COOTBETCTBYET OIIPEACICHHBIH ypPOBEHb
SHEPIUH
4) Ing yacTulbl HE MOTYT OBITh OAHOBPEMEHHO TOYHO H3MEpPEHBI
KOOPJIMHATBI U UMITYJIBC
VYKaxuTe, B UeM 3aKJI0YaeTCs CMBICII IIEpBOro nocryJiara bopa.
76 OIIK-1.3.1

1) YTBep:kaeHue 0 CylmecTBOBAHMM CTAMOHAPHBIX COCTOSIHUM, B




KOTOPBIX aTOM He M3JIy4aeT U He NMOIJIOIIAeT JHePIruu

2) Pa3HoCTb HEPruil ABYX CTallMOHAPHBIX COCTOSIHUI paBHA YHEPTUU
M3JTy4aeMOro MM MOIJIOIIAaEMOr0 KBaHTa CBETA

3) B aTome 371eKTpOHBI ABMXKYTCS IO OpOUTaM, OJIM3KUM K KPYTOBBIM

4) AToM COCTOMT W3 TOJOXHUTEJIBHO 3apsDKEHHOTO  siApa |
OTPULATENIBHO 3aPSKEHHBIX JIEKTPOHOB

Bri6epuTte, kakoe U3 MPUBEACHHBIX HIKE BBICKa3bIBAaHUM MPABUIBHO
OIHCHIBAET CIIOCOOHOCTh ATOMOB K H3JIYYCHHUIO U TIOTJIOMICHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) lMorjomarh HW u3JAy4YaTh JHUIIb HEKOTOPbIA JIHMCKPETHBIN

77 Ha00p 3HAYeHUIl JHePruH OIIK-10.3.1
2) W3nyyaTh ¥ MOTJIOMIATH JIFOOYIO TTOPIIHIO SHEPTUH
3) U3nydats mOO AMCKPETHBIM HAOOp 3HAYEHUU OSHEpruu, oo
J00YIO TTOPIMIO SHEPTUH
4) Uznyyatp n00yl0 TOPIMIO HHEPrud, a MOTJouaTh JIUIIb
HEKOTOPBIA TUCKPETHBIN HAOOP 3HAUYCHUN YHEPTUH
YKaxuTe, K KAKOMY JTUAINa30Hy U3JIYYCHUS OTHOCATCS MEPEXOJbI U3
cepuu banbmepa B aTome Bofopoa.
78 1) TemoBoe u3nyueHue OIIK-1.3.1
2) PeHTreHoBCcKOE U3ITydeHHE
3) l'amMma uznydyeHue
4) Buaumblii cBeT
[Ipoananu3upyiiTe, Kak WU3MEHWJIACh DPHEPTUS aToMa BOIOPOAA MPHU
M3TydeHIH UM (QOTOHA ¢ UIMHOMN BOJHEL 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) Ypenmuuwmiack Ha 9.72 5B
OueHute pa3HOCTh SHEPTUI OCHOBHOTO U BO30YKIEHHOTO COCTOSTHUS
(8 »B). JlaHO: SJE€KTpOH B aTOMe IMepemiesl U3 BO30YKICHHOTO
COCTOSIHUSI B OCHOBHO€, U TMpU JAaHHOM TIepexoje MPOU30ILIO0
u3Iy4eHue GOoToHa C JUIMHOM BOJIHBI 650 HM.
80 OIIK-1.B.1
1) 0,4 5B
2) 1,93B
3) 1,2-B
4)2,25B
VYkaxure, B 4éM 3aKitouaercs runoresa e bpouns:
1) JIioOble MHKpPOYACTHIBI HapsAy C KOPNYCKYJSIPHBIMU
00/121210T BOJITHOBBIMH CBOICTBAMH
2) ATom He MOXET CcoAepkaTb Oojiee JBYX JJIEKTPOHOB,
81 HaxOoJSIIMXCA B OJMHAKOBBIX CTalMOHApHBIX cocTostHusx, | OIIK-1.3.1

oTpeeNsieMbIX HAOOPOM YEThIPEX KBAHTOBBIX UHCEI

3) OIHOBPEMEHHO HEBO3MOXXHO C BBICOKOM TOUYHOCTBIO 33J]1aTh
KOOPJMHATBI M UMITYJIbC MUKPOYACTHUIIBI

4) OHeprusi ucHyckaeTcs W IOIJIOIIAETCS HE HENPEpbIBHO, a
OTJIENIbHBIMU KBAHTAMU




Bribepute yTBepkIeHue, Hanbosee NPaBUIBLHO COOTBETCTBYIOIIEE
rurnorese ae bpouns:

82 1) MukpoyacTuibl MOTYT NPOSIBJISTH BOJJHOBbIE CBOMCTBA OIIK-2.3.1
2) DNeKTpOMarHUTHBIC BOJTHBI MMEIOT CBOMCTBA YaCTHII
3) YV kax1o# 4acTUIIBI CYIIECTBYET aHTUYACTHUIIA
4) SImpo aTroma COCTOUT M3 KBAPKOB
Paccunraiite qnuHy BOIHBI 1e bpoiis it 371eKTpoHa, ABUXKYIIEr0Cs
CO CKOpOCTBIO 3.6 kM/c. Macca smekrpona m, = 9,1*107" kr, 3apsix
sekTpoHa . = —1,6¥107"° Ko
83 1) 1.6 Mium OIIK-1.V.1
2)2.6m
3) 201 um
4) 3.6 MKkM
VYKaXkuTe KOJIMYECTBO 3HAUEHUH, KOTOPbIE MOXET IMPUHUMATh
MarHUTHOE KBAHTOBOE YHMCJIO M TNpU JAHHOM 3HAYEHUHU
OpOUTaIBLHOTO KBAaHTOBOTO Yuca [?
84 H2l+1 OIIK-1.3.1
2)3l+1
3)I-1;
4)1
VYkaxxuTe, 4TO ONpeeNseT INTaBHOE KBAHTOBOE YHCIIO N.
1) DHepreTuyeckue YpOBHH JIEKTPOHA B aTOMe
85 2) BennunHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B aTOME VK231
3) [Ipoekuuio OpOWTATLHOIO MOMEHTA HWMITYyJIbCa JJEKTPOHA Ha e
3aJJaHHOE HaIlpaBJICHHUE
4) BennunHy MOMEHTa HWMITyJIbCa OJJICKTPOHA B 3aJaHHOM
HaIPaBJICHUU
VYkaxxuTe, 4TO ONpeeNsieT MarHUTHOE KBAHTOBOE YHCIIO M.
1) OpOuTanbHBIN MEXaHMYECKHIT MOMEHT 3JIEKTPOHA B aTOME
86 2) DHEprur CTAllMOHAPHOIO COCTOSIHUS 3JIEKTPOHA B aTOME OIIK-2.3.1
3) BeauuuHy MOMEHTA MMIYJbCa JJIEeKTPOHA B 33JaHHOM
HATIpaBJIEHUH
4) DHepreTHYeCcKrue ypOBHU AJICKTPOHA B aTOME
B uecTp xoro Ha3BaH 3(pexT pacieruieHus: ypoBHEH SHEPrHU aToMa
BO BHEIIIHEM JJIEKTPUUECKOM I10J1e?
87 1) DitHmTeliHa 1 1e Xaaca OIIK-1.3.1
2) lTrapka
3) OTTHHTCray3eHa
4) AaponoBa-boma
Kak Ha3bIBalOT JIMHHUU B CIEKTpe KOMOWHALMOHHOIO PACCESHUS C
4acTOTaMH, MEHBIIMMU YaCTOTHI MaJAOLIETO CBETa?
88 YK-1.J0.1

1) OpanxeBbIMU CIIyTHUKaMU
2) AHTHUCTOKCOBBIMHU CITyTHUKAMHU
3) CTOKCOBBIMHM CIIYTHUKAMH




4) AHTarOHUCTUYECKUMHU CITYTHHKAMH

89

[MosicHuTe pusHUecKuii CMBICT BOJIHOBON (DYHKIIHU.

1) BonnoBas pyHKIMS MPOMOpLHHOHATIbHA SHEPTHUH YaCTHIIBI

2) IlpousBeneHne BOJHOBO  (PYHKIIMH HAa  KOMILJIEKCHO-
conpsi’keHHOe BbIpa)kKeHHe PABHO IUIOTHOCTH BepPOATHOCTH
00HapY:KeHHUS YaCTHIbI.

3) BonmHoBas yHKIMs 00paTHO MPOMOPIIMOHATFHA JJIMHE BOJHBI 1€
bpoiins

4) BonHoBast GyHKIMS MPEACTABISAET COO0OH KMHEMAaTHYECKUN 3aKOH
JBIDKEHUSI MUKPOYACTHUIIBI X=X(t) B HESIBHOU (popMme.

OIIK-1.3.1

90

Bribepure BEPHYIO (OpMyYIHPOBKY COOTHOILICHUS
HeonpeneneHHocTei ['elizendepra:

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

OIIK-1.3.1

91

VYkaxxuTe, Kakue 4acTUIBI SBISAIOTCA (PEpMUOHAMHU.

1) DnexTpuuecKu 3aps>KEHHbIE YaCTULIBI.

2) DNEeKTPUYECKU HEUTpaTbHbIC YACTHIIBI.

3) Bce yacTunsbl ¢ NoJyneabiM CIIMHOM.

4) DneKTpUYeCKH 3apsHKEHHBIE YACTHIIBI C LIEJIBIM CIIHHOM.

OIIK-1.3.1

92

Kak Ha3piBaeTcsi TBepaoe Telo, y KOTOPOTro BaJieHTHas 30Ha
MOJTHOCTHIO 3aMIOJTHEHA, 30HA TIPOBOJIUMOCTH — TIOJTHOCTHIO CBOOOIHA,
a IHMpUHA 3alPEIICHHOM 30HBI BEJIMKA MO CPAaBHEHUIO C YHEPrueut
TEIJIOBOTO JABMKEHUS?

1) IlpoBogHUK

2) In31eKTpUK

3) IonynpoBoaHUK

4) ITpuMecHBII MOTYIPOBOHHUK

OIIK-2.3.1

93

Kakyto pazmepHocTh nmeet nocrossuias [lnanka B cucteme CHU?

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

OIIK-1.3.1

94

Kakasg BHecucTeMHas eIMHUIA MWCIOJB3YeTCS I H3MEpEHUs
SHEPruv MUKpoYacTul?

1)>B
2) A

3) kKan
4) apr

OIIK-10.3.1

95

Onenute, Kakol CMBICI MMEET COOTHOLIEHUE HEONPEIEICHHOCTEN
I'eiizenOepra mjst PHEPrUU YacTUIBI U BPEMEHHU IpeObIBaHUS €€ B

OIIK-1.B.1




COCTOSIHMM C IaHHOW SHEprueiu?

1) DHeprus mpsMo MPOMOPITHOHAIBHA BPEMEHH

2) DHeprusi 0OpaTHO MPOMOPIIMOHATBHA BPEMEHHU

3) DHeprus u BpeMsi MOTYT ObITh U3MEPEHBI OJHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTHIO

4) Yem OoJibllIie HeONpeaAeJeHHOCTh JHEPrud, TeM MeHbIIe
HeoIlpe/e/IeHHOCTh BpeMeHH!

B xome wu3MepeHHs C OCTAaTOYHO BBICOKOW TOYHOCTHIO ObLia
onpez[eneHa X-COCTaBJIAOIIIAA I/IMHyJIBCEI Z-)HCKTpOHa. O6BHCHI/IT€, qTo
nu3 3TOro Clenyer, PYKOBOJICTBYSICh COOTHOIICHUSIMHU
HeomnpeaeneHHoctel [ elizenOepra.

1) BpemMss %u3HM M BHEprus AIIEKTPOHA HMMEIOT CYLIECTBEHHYIO

96 OIIK-1.V.1
HEOIPEAEIEHHOCTh
2) KoopauHaTa X JJ1eKTPOHAa He MOXKeT ObITh OIpelejieHa C
BbICOKOI TOYHOCTBIO
3) Bce koopauHaThI 3JIEKTPOHA MOJIHOCTHIO HEOTIPEICIICHHbIE
4) y- W Z-COCTaBIIIONIME HMMIYJIbCAa 3JIEKTPOHA HMMEIOT CTPOro
oTpezieNIieHHOE 3HaUeHUE
Kak na3biBaeTcst cOCTOSIHUE 3JIEKTPOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAJIBHOMY BO3MOXXHOMY 3HAUEHUIO €T0 SHEPruu?
97 1) Bo30OyxxaeHHOE COCTOsSIHUE OIIK-1.3.1
2) MeracTaOuIbHOE COCTOSTHUE
3) OcHOBHOE COCTOSTHH E
4) BaneHTHOE COCTOSTHUE
B uem 3akmmrouaeTcst TyHHENIbHBINA A PeKrT?
1) B BonHOBOM  XapakTepe  ABM)KEHMsS  MHUKPOYACTUIBI B
NEePUOIUYECKOM MOTEHIUANE
2) B xopnyckyJIsspHOM MHOBEACHUHU 3JIEKTPOMArHUTHOTO H3Iy4EHUS
08 IIpU NPOXOXKJICHUH €T0 YEPE3 Y3KOE€ OTBEPCTUE OIIK-2.3.1
3) B HaxoxaeHMM YacTHIBl Cpa3y B  HECKOJBKHX TOYKax
MIPOCTPAHCTBA OJTHOBPEMEHHO
4) B npoxoxkIeHHM MHKPOYACTHIbLI Yepe3 MNOTEeHIHAJIbHBIH
0apbep, KoOrja JHeprusi YacTUIbI MeHbIIe BbICOTHI 3TOr0
O0apbepa
Kakue moaBwkHBIE YaCTHIIBI WM KBAa3WUYACTULIBI  SIBIISIFOTCS
HOCHUTEJISIMU 3apsiia B OJYIPOBOJHUKAX ?
99 1) DexrpoHsI OIIK-1.3.1
2) IIporons!
3) DJIeKTPOHBI U ABIPKH
4) Nonsl
B pe3ynbrare paninoakTUBHOTO pacnajia 3apsij sapa yBEIMUUIICS Ha
100 +2e. IlpoaHanu3upylTe CHUTYallMI0O W OMNPEACIUTE, KAaKOTrO THIa OIK-2.V 1

IIPEBpalICHNE TPOU30IILIO B YKa3aHHOM CiIydae.




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

Bomnpocs! 1151 mpoBEpKH OCTATOYHBIX 3HAHUN

101

IIpouumatime mexcm, @vlbepume NpasUIbHBIL OMEem U 3anuuiume
apaymeHnmol, 060CHO8bIBAIOUWUE 8bIO0OP OMBEMA.:

TanrennuanbHOEe ycKOopeHue Tena a, = 0, HOpMallbHOE YCKOpEHHeE
Tena a, = const. [Ipoananu3upyiite xapakrep IBH>KEHUS Tela.

1) IlpsmonuHeliHOE paBHOMEPHOE

2) IlpsimonuHeHOE PaBHOYCKOPEHHOE
3) PaBHOMEpHOE BpamaTebHOE

4) IIpssmosIMHEHOE HEPABHOYCKOPEHHOE

Otger: 3) PapHOMepHOe BpamaTelbHOe, MOCKOJIbKY NpHu a, = 0
MOAYJIb CKOPOCTH He U3MeHsIeTCs, a 4, = const U3MeHseT TOJIbKO
HANpaBJ/IeHUE IBUKEHHUS.

IIpouumaiime mexcm, gvibepume npaguIbHvle 8APUAHMBL OMEemMa U
3anuwiume ap2ymenmel, 060CHO8bI8AIOWUE 8bIOOP OMeema.
[Ipoananusupyiire, Kakue dusnueckue BEJIMYUHBI u3
NEPEUYUCIICHHBIX HMXKE COXPaHAIOTCA IpU aOCOJIOTHO YIPYroMm
CTOJIKHOBEHUU JBYX TeEIl.

1) Ummynbse
102 2) CxopocTb
3) Cuna
4) Dneprus
5) MoMeHT uHepIuu
OtBer: 1 W 4, Tak Kak 3aKOH COXpPaHEHHMS] MMILYJbCa
BBINOJIHSIETCA MpPH JI000M yaape, a NpW yNpyroM, Koraa HeT
aeopmanum, cHnpaBelJIMB emle M 3aKOH  COXpPaHeHHS
MeXaHUYEeCKOM JHEePIrum.
Ilpouumaiime mexcm u ycmaunogume coomeemcmsue. K kasxcoou
no3uyuu, OaGHHOU 8 1e60M CMOoOYe, noo0bepume NOUYUIO U3 NPABO2O
cmonoya:
CormocTtaBbTe buzmyeckue SIBJICHUS Hu BUEI ITOJICH,
00yCIIaBIUBAIONINX YKA3aHHBIC SIBIICHUS.
103 SIBrenune [Tone
1) ITocTostHHBIN TOK A) TlepemeHHOE MArHUTHOE TTI0JIC
2) CeroBasi BOJIHA b) [locTostHHOE 3NIeKTpUYECKOE MOJIe
3) CamouHIyKIIHSI B) IlepeMeHnHOE 2JIEKTPOMAarHUTHOE TI0JIC
Ortser: 1-b, 2-B, 3-A
Ilpouumaiime mexkcm u  ycmamogume  NOCIEO08AMENbHOCHIb.
3anuwume coomeemcmsyOwWyI0 NOC1e008amenrbHOCMb OYK8 clesd
104 | nanpaso:

Pacnonoxure MEPCUUCIICHHBIC BUBI SJICKTPOMAarHuTHOI'O U3J1YUYCHUA
B TTOPAAKC BO3PACTAHUA NJIMHBI BOJIHBIL.

YK-1




A) OpaHXeBblii CBET

b) ®uonerossrii ceT

B) UndpakpacHoe nzinydenue
I') YasTpaduoneroBbie Tydu

OTtBer: 'BAB

105

IIpouumaiime mexcm u 3anuwume pazeepHymbvlil 0OOCHOBAHHbIU
omeem:

Hcnone3ys 3aKOHBI TEIUIOBOIO U3JIY4ECHMs, IIPOAHAIU3UPYHTE,
oyeMy IpH YBEIMYECHHU TEMIIEpaTyphl OKpacka HarpeTbiX Tel
U3MEHSETCS ¢ KPaCHOM Ha JKEITYIO.

OtBer: CorinacHo 3akoHy BuHa, AiMHA BOJIHBI, HA KOTOPYIO
NMPUXOAUTCH MAKCUMYM TeIJIOBOT0 U3JIyYeHHsl, 00PATHO 3aBHCUT
oT Temneparypsl. [Io3ToMy ¢ pocToM TemMmeparypbl MaKCHMYM
HHTEHCHBHOCTH W3JIy4YeHUSI CMellaeTcsi B KOPOTKOBOJIHOBYIO
YacTh CNEKTPAa, a [UIMHA BOJIHBI 7KeJITOI0 CBETA MEHbIIEe, YeM Y
KPacHOro.

106

IIpouumaiime mexcm, evibepume NPAsUNbLHBIL OMEEM U 3anuUiUme
apaymeHnmol, 060CHO8bIBAIOUUE 8bIOOP OMBEMA.:

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

1) duck
2) OOpyu
3) lap
4) Coepa

OTtger: 2) O0pyY, NOCKOJbKY BCSl €ro Macca COCpea0TOYeHa Ha
MAaKCHMAaJIbHOM PACCTOSIHMH OT OCH BpallleHHsl, pPABHOM pajuycy
o0pyua.

107

IIpouumatime mexcm, evibepume npasuivhvlie 8apuUaAnmvl omeema u
3anuwume apaymenmuol, 060CHO8bI8aAIOUjUE 8bIOOP OMBEMA:
VYkaxure, Kakue U3 NepeuncIeHHbIX (PU3MUECKUX BETUUUH SBIIAIOTCA
napamMeTpamMu COCTOSHUSI TEPMOAMHAMUYECKON CUCTEMBI.

1) Temneparypa

2) Mexannueckas pabora
3) O6bem

4) JlaBnenue

5) U3meHeHune sHTpONMH

OtBer: 1,3,4, Tak Kak MeXaHM4yecKasi padoTa W H3MeHEHHUe
IHTPONUM ABJSIIOTCA QYHKIUSIMHU MPoLecca, HO He COCTOSIHMSI.

108

Ilpouumaiime mexcm u ycmanosume coomgemcmeue. K xaswcooii
no3uyuu, OaGHHOU 8 1e80M CMOoOYe, noobepume NOZUYUIO U3 NPABO2O
cmonoya:

ConocTaBbTe TUIIBI BEIECTB M OCOOCHHOCTH UX 30HHOM CTPYKTYPHI.

YK-2




BeniectBo 30HHas CTPYKTypa
1) Metann A) 3ampenieHHasi 30Ha y3Kas, [IPU HU3KOU
TEeMIEpaType BaJieHTHas 30Ha IOJHOCTHIO
3aHATa, 30HAa IPOBOAMMOCTH IOJHOCTBIO
c¢B0OOOIHA.
2) llonynpoBoanuk | b)  3ampeimieHHass 30Ha  OTCYTCTBYET,
BaJICHTHAass 30Ha M 30Ha MPOBOAMMOCTH

MEPEKPHIBAIOTCSI.
3) AudnexTpux B) 3anpemennas 30Ha mmupokasi, BaJIeHTHAsS
30Ha MOJIHOCTHIO 3aHATA, 30Ha

MIPOBOJIMMOCTH TTOJIHOCTHIO CBOOOIHA.

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

109

Ilpouumatime mexcm u  ycmawnosume  NOCIE008AMENbHOCHD.
3anuwume coomeemcmeylouylo nocie008amenNbHOCns OYKE Cile6d
Hanpaeo:

Pacnonoxure oCHOBHBIE THIBI (yHIAMEHTAIBHBIX B3aUMOJICHCTBUI
B IOpsiIKe YOBIBaHHMS MX OTHOCHUTEIBHOM MHTEHCHBHOCTU (CHIIBI
B3aUMOJICHCTBU):

A) DneKTpoMarHuTHOE
b) I'paBuTanimonHoe
B) Cnab6oe

I') Cunbhoe

OTtBer: T'ABB

110

IIpouumaiime mexcm u 3anuwume pazeepHymbvlil 0OOCHOBAHHbIU
omeem:

OOmbsicHuTe, Kakue (AKTOPhl  OTPAHUYHMBAIOT  BO3MOKHOCTH
HaOmoeHus BHemHero Gororddexra.

OtBer: BHemnuii ¢orordpdexkt HaOAOAAETCA A0 KPACHOM
TPaHUIbl — MUHHUMAJIBHON 4YacTOTHI NAAA0NUIEr0 U3J1y4eHH s, PU
KOTOPOH OHO CIOCOOHO BBIPBATH JJEKTPOH € TMOBEPXHOCTH
00.1y4aeMOoro BeuiecTna.

111

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

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

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

4) PaBeHCTBO 4acTOT

OtBer: 1) OaMHAKOBOCTH AMILUIMTYA, TMOCKOJbKY JJIf
YCTOHYMBO  MHTeP(EPeHUHOHHOH KAPTHHBI  He00XO0JMMbI
PaBeHCTBO JJMH BOJH (a, cJeaoBaTeJibHO, H YaCTOT) H
MOCTOSIHCTBO Pa3HOCTH (a3s.

112

Hpouumaﬁme mekcm, 6’bl6ep1/lm€ npaesuiibHovle eapuaHmsl omeema u
sanuwiume apcymeHmal, 0606’H08b1661}0u/[u€ 8bl60p omeema.
YKa)KI/ITC, KaKHEC U3 NMECPCUYUCIICHHBIX HUXC Ha60pOB TPEX KBAHTOBBIX

OIIK-1




YHUCCII B aTOME ABJIAIOTCA JOITYCTUMBIMH.

Oteer: 1, 3 M 4, NOCKOJIBLKY IJIABHOE KBAaHTOBOE YHMCJIO 1 He
MOKeT HMeTh HYJIeBOe 3HAYCHHE.

Ilpouumaiime mexcm u ycmanosume coomgemcmeue. K xascooii
no3uyuu, OaGHHOU 8 1e80M CMOoOYe, noobepume NOZUYUIO U3 NPABO2O
cmonoya:

YcTaHOBUTE COOTBETCTBHE MEXKIY XapaKTepoM JBHKCHHUS |
JEUCTBYIOLLEH Ha TEJNO CHIIOM.

113 JIBr>keHue Cuna
1) PaBHOMEpHOE TIPSIMOJIMHEITHOE A) llenTpocTpeMuTenpHas
2) PaBnoyckopenHnoe | b) IlocrosinHas
MPSIMOJIMHETHOE
3) PaBHOMEpHOE BpanieHue B) PaBnas Hymo
OtBet: 1-B, 2-b, 3-A
Ilpouumaiime mexkcm u ycmamogume  NOCIE008AMENbHOCHIb.
3anuwume coomeemcmsyOwWyI0 nOC1e008amenlbHOCMb OYK8 clesd
Hanpaeo:
Pacrnonokure nepedrcieHHbIE HIKE Tela B MOPsIKE BO3PACTAHMSA
X MOMEHTa MHEpLHUHU. Macchl U XapaKTepHbIE pa3Mepbl TeJl CUUTATh
114 | OWMHAKOBBIMH.
A) lap
b) Tonkoe koab110
B) Hunuuap
OtBer: ABB
Ilpouumaiime mexcm u 3anuwiume pazeepHymbviti 0O0CHOBAHMbI
omeem:
OOBscHUTE, KaK U3MEHUTCS CHJIa TOKa 4Yepe3 MPOBOJIHUK, €CIIU MpU
HEU3MEHHOI pa3HOCTH MOTEHLHMATIOB Ha €ro KOHIaX M MOCTOSHHOM
115 | TonmumHe NPOBOAHUKA YBEIUYUTH €T0 JIHHY.
Otser: Ilpn yBeJuYeHMH UIMHBI NMPOBOJHHMKA BO3PACTAET €ro
CONMpOTHBJIEHHE, 2 C POCTOM CONPOTHBJIEHHS, B COOTBETCTBHHU €
3ak0HOM OMa, yMeHbIIACTCS CHJIA TOKA.
IIpouumatime mexcm, @vlbepume NpasUIbHbIL OMEem U 3anuuiume
apaymeHnmol, 060CHO8bIBAIOUUE 8bIOOP OMBEMA.
[Ipoananmu3upyiite ¢GopMy TPACKTOPUU 3apPSHKEHHOW  YaCTHIIHI,
JOBIKYLIEHCST B MarHUTHOM II0JIE C IIOCTOSIHHOM CKOPOCTBIO
116 | mepneHAMKYIAPHO K JTMHHUSIM HHTYKIHH. OIIK-2

1) Criupans
2) Ilpsmas
3) ITapaGoina




4) OKpy>XKHOCTb

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

Hpoqumaﬁme mekcm, 6bl6€pum€ npasusibHole eapuaHmsl omeema u
sanuwiume apcymeHmaol, 060CH06bl6‘ClIOu4ue 6bl50p omeema.
YKa)KI/ITe, KaKue U3 NCPCUUCICHHBIX (I)I/I3I/I‘-I€CKI/IX BCJIIMYHMH SABJIIAIOTCA
HHBapuaHTaMH1 CHGHH&HBHOﬁ TECOPHUU OTHOCUTCIIBHOCTH.

1) PaccTostaue
2) CxopocTb

117 | 3) Macca
4) NnrepBan
5) DHeprus mokos
OTBeT: 4 U 5, MOCKOJILKY PacCTOSIHHE TNOJBEP:KEHO JIOPEHLEBY
COKpPAIIeHHI0, PeJSITUBUCTCKAs Macca 3aBHCUT OT CKOPOCTH
ABUKEHUSl Tejla, 2 CKOPOCTh HEMHBAPMAHTHA U B KJIACCHYeECKOI
MeXaHHKe.
Ilpouumatime mexcm u ycmaunosume coomeemcmaue. K kaswcooti
no3uyul, OAGHHOU 8 1e60M CMOoadYe, nodbepume NO3UYUI0 U3 NPABO20
cmonbya:
VYcraHOBUTE  COOTBETCTBUE  MEXKIY  CTPOCHHUEM  MOJIEKYJIbI
UJCabHOTO ra3a M YHUCIIOM CTeNeHel cBOOOJbI, HEOOXOIUMBIX [T
ONUCAHUs €€ JBUKECHUS.
118
WneanbHblii ra3 Yuciao crerenei cBo0oabI
1) OmHOATOMHBIN A)6
2) JIByxaTOMHBIH b)5
3) MHorOoaToOMHBII B)3
OtsBet: 1-B, 2-b, 3-A
Ilpoyumatime mexcm u ycmawogume  NOCIEO08AMENbHOCHIb.
3anuwume coomeemcmsylowyo noOcie008amerbHOCmMy OYKé clesa
Hanpaeo:
Pacrionoxure nepeurciaeHHbIe HIKE YaCTUIIBI B TIOPSIKE yObIBAHUS
BEJIMUMHBI UX YJEIBHOTO 3apsija.
1o A) Anbda-yacTtuia
b) IIporon
B) Dnektpon
I') Hefitpon
OtBer: BBAT'
[IpounTaiiTe TEKCT U 3aMHIINTE PA3BEPHYTHII 000OCHOBAHHBIN OTBET:
OOBbsicHUTE, TIPU KAKUX YCIOBHSIX HAOMIOJAeTCsS SBICHHE MOJIHOTO
BHYTPEHHETO OTPa)KEHUs CBETA.
120

OtBer: Ilo/iHOe BHyTpeHHee OTpa)keHHe HAOJI0OAAeTC B TOM
ciy4yae, KOIr/ia CBeT MajJaeT U3 ONTHYECKH 0oJiee MUIOTHOM cpeabl
B MeHee IUVIOTHYI0 101 HEKOTOPbIM KPUTHYECKHM YIJIOM.




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

EcrecTBeHHBIN CBET MPOXOIUT 4Yepe3 MOJISIPU3ATOpP W aHAIM3aTOoD,
CKpelleHHble noxa yrioM 45°. Omnpenenure, BO CKOJIBKO pa3
YMEHBILIUTCS HHTEHCUBHOCTH B CBETOBOM ITyUKE IOCIIE MPOXOKICHUS
yepes3 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 nmocJje NpoXoxKIeHUus MoJsipu3aTopa
HHTEHCMBHOCTh CBeTa ocjga0eBaer B 2 pa3a, a mnocje
NMPOXOKAEHHUSI AHAJM3aTOPa — TMPONOPUHMOHAIBHO KBajJpaTy
KOCHHYCA YIJIa MeKAy NJIOCKOCTAMY NMOJISAPU3AIHH.
IIpouumatime mexcm, 8vibepume NpaguibHvle BaAPUAHMBL OMEemda U
3anuwiume apaymenmol, 060CHO8bIBAIOWUE 8bIOOP OMEema.
OTmeTbTe, Kakue 4YacTUIbl W3 IMEPEUMCICHHBIX HMXKE 00pa3yloTcs
npu "-pacmaze.
122 1) Onextpon
2) Io3uTtpon
3) DneKTpOHHOE AaHTUHEUTPUHO
4) DneKTpOHHOE HEUTPUHO
Otget: 1 1 3, mapa «O3MTPOH - HelTPHHO» 06pa3syeTcs npu P'-
pacnaje.
Ilpouumarime mexcm u ycmanosume coomeemcmaue. K kaswcoot
no3uyul, OAGHHOU 8 1e60M CMOoaOYe, nodbepume NO3UYUI0 U3 NPAO20
cmonbya:
[IpoBeauTe COOTBETCTBHE MEXY BUAAMU MAarHETUKOB U BEIMYUHOU
UX MarHUTHON MPOHUIIAEMOCTH [L.
123
Byl MarueTnkoB MarsuTtHas NpOHUIIAEMOCTh
1) InamaraeTuku A)yu>>1
2) [TapamarueTuku byu<li
3) ®eppoMarHeTUKu Byu>1
Otser: 1-b, 2-B, 3-A
Ilpouumaiime mexkcm u  ycmamogume  NOCIE008AMENbHOCHIb.
3anuwume coomeemcmsyOwWy0 NOC1e008amenrbHOCmy OYK8 clesd
Hanpaeo:
Pacnonokute yka3zaHHbIE Cpelbl B TOpSAKE BO3pacTaHus UX
ONTUYECKOMN TIOTHOCTH.
124
A) Bona
b) Boznyx
B) Anmasz
OtBer: BAB
125 | llpouumaiime mexcm u 3anuwiume pazeepuymoulii. 0O0CHOBAHHUbLLL
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omeem:
OLIGHI/ITG, 4YCMy paBCH MOMCHT MHCPIHHU KATAIICTOCA IO IMIIOCKOCTH
HWJIMHAPA Macco m U paauyca R, ucnonb3ys teopemy LlTeitnepa.

OtBer: MOMEHT HWHEPUMH UUJIHHAPA OTHOCHTEJIBHO OCH,
NMPOXOAALIEH Yepe3 ero LHeHTP, PaBeH mr*/2. IIpuMmensst Teopemy
IlTeiinepa 1JiA HOBOW OCH BpallleHHsl, HAXOAALEHCA OT CTapoi
OCH HA PACCTOSHAM, PABHOM PAJHyCy IMIHHIPA, HAXOAUM: mr’/2
+ mr* =3mr’ 2

Ipumeuanue. Cuctema OLICHUBAHUS TECTOBBIX 3aJaHUI PA3IMYHOIO TUIIA:

1) 3aganne KOMOMHMPOBAHHOIO THIA ¢ BHIOOPOM OJHOI0 BEPHOI0 OTBeTa M3
YyeThIpex NpeAJ0oKeHHBIX M 000CHOBAHHEM BbIOOpa CUMTAETCS BEPHBIM, €CIM TNPABUIHHO
yKazaHa mudpa u NpUBEICHB KOHKPETHBIE apTyMEHTHI, UCIOJb3yeMbIe NPHU BHIOOpE OTBETA.
[TomHOE coBmazieHWE C BEPHBIM OTBETOM OIleHHMBaeTCs | 0OamioM, HEBEPHBIM OTBET WM €ro
orcyrctBue — () OayoB.

2) 3apanue KOMOMHMPOBAHHOIO THIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBeETA
U3 NPeNIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIHU
MPaBUIBHO yKa3aHbl HU(PHI U TPUBEACHBI KOHKPETHBIE apT'yMEHThI, UCIIOJIb3yEeMbIe MPHU BbIOOpE
orBeroB. [lonHOE coBNajzieHHe C BEPHBIM OTBETOM OILICHHMBAaeTCs | Oamiom, eciid JOMyIICHBI
OIMOKY WJIH OTBET OTCYTCTBYeT — 0 GayioB.

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

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

5) 3aiaHue OTKPBITOr0 TUIIA C PAa3BEPHYTHIM 0TBETOM CUMTAETCS BEPHBIM, €CJIH OTBET
COBMAJIa€T C OTAJOHHBIM IO coAepkaHUIO M mojHoTe. [IpaBUiIBbHBIM OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oaynia, eciii AONyIIeHa o JHa OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIBHBIN, HO HE
noJHbIN — 1 Gasut, eciau gomymieHo 6onee 1 omuoOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
oOydeHus1, IpeICTaBICHbI B Ta0uie 19.

Ta6mmma 19 — [lepederb KOHTPOJIBHBIX PadbOT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYPbl  OLIEHUBAHUSA
MH/IMKATOPOB, XapaKTepU3YIOIIUX JTambl (OPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIBbHBIX HOpMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSAIOK U IHPOLERYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus JIsl OOyJarOIIMXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalOUIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
Marepuana.




OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuaja — JIOTHYECKU CTPOUHOE, CHUCTEMHOE,
IyOOKOE W SICHOE€ H3JIOKeHHe ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOMW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOOB HAyYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTU. B ydeOHOM mporiecce JEeKIUsl BBIMOIHIET METOIOJOTHIYECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAIIMOHHYI0 (QYHKINH. JISKIUs pacKphIBacT MOHITHIHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOoOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[lmaaupyemMble pe3yNbTaThl IPU OCBOCHUH 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

— TMOJIyYEHHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONPEEINISECTCS LEJIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTEeIeM;

— pasBuUTHE TPO(PECCHOHATHLHO-ICIOBBIX  Ka4yecTB, JIIOOBH K  TpeAMETy W
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIIUICHUS.

— TIOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITEILHON paOOTHI;

— TOJIy4YeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKM WU TEXHUKH H O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

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

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TIOHITHI.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3[laTOYHOr0 Marepuajga TIpU TPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIIIHE.

CTpyKTypa OpeaocTaBiICHMS JEKIIMOHHOIO0 MaTepuaia;

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

11.2. MeTonuueckne ykazaHUsS I OOYYArOMIMXCS IO TMPOXOXKIACHUIO MPAKTUYECKUX
3aHITHI.

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM Opranuzanuu y4eOHOTO
mpolecca, 3aKII0YaroNIasics B BHIOJIHEHUU 00YyJalOIIUMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMITJIEKCa YYEOHBIX 3aJlaHWA C IIeJbI0 YCBOCHHS HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JTUCITUTIAHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OIIBITA TBOPUYECKON JACSITEILHOCTH.

[lenmpr0 MPaKTHYECKOTO 3aHATHUSA ISl 00YUAIOMIEroCsl SIBJISICTCS] PUBUTHE 00yUYaIOIIUMCS
YMEHHI ¥ HaBBIKOB IMPAKTUYECKOU IESITEIBHOCTH 110 U3y4aeMOW NUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YUYaIOIIMMCS TPAKTUIECKUX 3aHITHIMA:

— 3aKperuieHue, yriayOJleHHue, pacllupeHre M JAeTaiu3alus 3HAHWW MpPU PEIICHUU
KOHKPETHBIX 3a]1a4;

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

— OBIIAQJICHHE HOBBIMH METOJAaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JIHUCIUTLINHEL

— BbIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIOJYYCHHBIX 3HAHUM IS
BBITTOJTHECHHS 33 TaHMI;

— ofecrniedyeHne palMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHIANBUAYAIbHOU (opM
o0OyueHusl.

TpebOoBanus K IPOBEACHUIO IPAKTHUECKUX 3aHATHI

3amaHre K BBITIOJHEHUIO MPAKTUYECKONW pabOTHI BBIJACTCS IMPENOJaBaTeIeM B Hadaje
3aHSTHS B COOTBETCTBUU C TUIAHOM 3aHATHA. TeMbl IPAKTHYECKUX PadOT MPHUBEACHBI B Ta0MI. 5
JTAHHOW MPOrpaMMBl.




[TpakTudeckue 3aHSATHS TMPOBOISATCS B BHAE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBS3aHHBIX C TEOPETUYECKUMHU BOIPOCAMHU, pACCMATPUBAEMbIMH B JIEKIIMOHHOM KypCe U B BHJIE
pazbopa BOMPOCOB, KOTOPBIE MOTYT BOSHUKHYTh Y CTYICHTOB P OCBOCHUHU MaTepuaa.

Metoauueckie yKazaHHs [0 TPOBEACHUIO MPAKTUYECKUX 3aHATUN TPUBENIECHBI B
CIEAYIOMHX NocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIE:

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

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

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

Crpykrypa u hopMa oTyeTa 0 IpaKTHYECKON paboTte

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

Ha mumynvnom nucme NOIKHBI OBITH yKa3aHBI: HAa3BAaHUE MUCLUIUIMHBI, HAa3BAaHUE
NpakTHYeCKOH palboThl, (GamMHiINs W WHUIUAIBI TpEnojaBareis, (amMuiusgd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IpyIIibl U AaTa 3aIUThl Pa0OTHI.

Ocnosnasi wacms JOJDKHA CONIEpXKaTh 3aJaHHe, pe3yJbTaThl AKCIEPUMEHTAIhHO-
MPAKTUIECKON pabOTHI, pacUeTHO-aHATUTHYECKHE MAaTEPUaJbl, IUCTUHT KOJA/CKPUH dKpaHa.

Buvi6oowvl 1o mpozenanHoi padboTe JOIKHBI COAEPKaTh OCHOBHBIE Pe3yIbTaThI MO padoTe.

TpeboBanust k 0hopMIIEHUIO OTYETA O MPAKTUYECKOMN paboTe

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

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

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

11.3. MeTonuueckne ykazaHusi Uisi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPAaTOPHBIX
pabor.

B xoxe BemonmHeHUs 1ab0OpaTOpHBIX pabOT OOyYaIOMUKCS JODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOJUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHUHM C KBaJU(PUKALIUOHHON XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIUTHYECKOM YacTe U KOHTPOJbHBIX MEPONPUSTHH.

Brimonnenue 51abopaTtopHBIX pabOT OO0y4aroIIMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3YYEHUs JUCHUIUIMHBI, OMNpEeNesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpElICTBaM,
00eCTeynBarOIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHMUS IPOLIECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKaXxX JJaHHOW AUCIUIUIMHBL,

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

—  TIOJydeHHE HOBOUW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUIHHE;



— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajiaHue U TpebOBaHUS K IPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciuminie dusnka JOMKEH BBIMOIHUTH ONpeesieHHOoe 4Hciio j1adopaTopHbiXx pabot. Ha
KaX1yIo J1abopaTopHyio paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpPEHH, 1 OJTHO Ha 3alUTy oTuera. OTYET MUILETCS HE BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

B Hayane cemecTpa 10 Hayasa 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE O€30MacCHOCTH MpPH TMPOBEIEHHH J1abOpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTpPYKTaxa (pUKCUpyeTCs B ClIeLUaIbHOM KypHalle; TaM HY)KHO 0053aTelIbHO paclucaThCsl.

B nabGopaTtopuio CTyneHTBHl AODKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAYEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHUE PAOOTHI W TECOPETUYECKHUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3ziena Kypca. He 3a0biBaiiTe 0 peKOMEHIOBaHHON JHTEpaType u
00s13aTeILHO MOJYyYnTEe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

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

- Kakue sIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

- Kakas LieJIb Iepe]] HUM MTOCTaBJIeHa;
- KakMMH MpUOOpaMHU U KaK BeIyTCsl U3MEPEHUS;
- KaK CJIeIyeT MPOBOAUThH HKCIIEPUMEHT.

[TonydeHHBIH TOMYyCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

B mpouecce BhImomHEHUs J1a00OpaTOPHOM pabOThl HYXHO OO0S3aTEIBHO 3alOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHH TOJKEH OBITH CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYIEHTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOIUYECKUM TocoOueM; (amwuivs, WHUIIHAIIBI
CTyJICHTa W HOMEpP TPYIIbl, GaMIIusg W WHUIHMAIBI MPEnojaBareis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOOpa, paboumii auarnazoH, IeHA
JIeJIeHUs, KJIacC TOYHOCTH W Jp.); MapaMeTphl YCTaHOBKH, HAa HEW yKa3aHHbIE; pPE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTa.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHWM W NTaHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JUIIb YePTUTH TAOIUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U MEPETHUCHIBAHUE UX B
KOHIIE 3aHSTHUS HAUYHWCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MO>KHOCTb
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh U aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMIICHUH OTUETA.

[To oxoHYaHWU M3MEPEHUN TMPOTOKOI 00SI3aTENBHO NAETCs Ha TIOIUCH MPETOIaBATEINIO.
be3 3T0il moAnmMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMMCh CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUS, a MOMANUCH MperoaaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIBHO BBINOIHSAJIACH U yKa3aHHbIE 3HAUECHHUS ACHCTBUTEIHHO
MOJIy4eHbl IMEHHO TE€M CTYAEHTOM, KOTOPbI COCTaBUI MPOTOKOJI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B TMPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oTdyera MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TMOJIYYCHHBIM pe3yibTaraM. 3a
MPUHSTHIN OTYET MPENoAaBaTelb BHICTABISET CTYIEHTY OILIEHKY M IOCJIE 3TOr0 COOOIIAeT HOMEp
Y Ha3BaHWE CJIEAYIoMIeH J1abopaTOpHOU pabOTHI.

Crpykrypa u dopma oTdera o 1adoparopHoil pabore
OT4eT DOKEH COJIEPIKATh CIICIYIOIINE Pa3ICiibl:




1. Iens paboThl.

Ona cdopmynupoBaHa B ONHUCAHWHM J1aOOpPATOPHOM pabOThI, OTTyma €€ CIeayeT
IIEPETNNCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

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

3. PaGoune popmybl.

PabGounMu Ha3bIBAalOTCS TOJBKO T€ (OPMyJBl, MO KOTOPHIM HEMNOCPEACTBEHHO
IPOM3BOJATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popmyse JODKHO CTOATH TO, UTO
CJIeZlyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM u3BecTHO. Bee npuBeneHHbIe
(bopMyIbI TOKHBI OBITH IPOHYMEPOBAHBI.

BeiBog popMyn M IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOAUTh HE HYXKHO.
@opMynbl A1 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUI B 9TOM Pa3zAeiie TOXKE HE MPUBOIATCA.

4. Pe3ynbTaThl U3MEPEHUN U BBIYMCICHUH.

B »sTOM pasnene oryera AOMKHBI ObITH NMPHUBEAEHBI BCE M3MEPEHHBIE M BBIYHCIICHHBIE
pe3ynbTathl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BUJAE HAITAAHBIX Tabmul. B
IPUBOMMBIX 3HAYEHUSAX HEJb3s OCTABIIATH JMIIHKUE JECATHUYHBIE pa3psas! (IogpoOHee 00 3TOM
noiieT peub Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHHif, BCE OHU JOJIKHBI OBITH
IIPUBENICHBI B 9TOM pa3Jiene.

5. IIpumepsl BEIYUCIICHU.

B sTOM paznene oTdera JOMKHBI ObITh IPUBEAEHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUN IO
Kaxa0il paboueit ¢opmyne. He HyX HO NpPHUBOAWTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJTHOTO NpHUMeEpa MO KaxIoW (popmyie. DTOT pazaes HyKeH s TOro, 4TOoObI MPENnoiaBaTelto
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUAX, €CITH TAKOBBIE BCTPETSATCS.

6. BrrunciieHre NOrpemnHoCTe.

B ostom pa3nmene ordyera JOMKHBI OBITH MpPEACTAaBICHBI (POPMYINBI, MO KOTOPBIM
IPOBOJWIIACH MaTeMaTHdeckass o0paboTka pe3ysibTaToB M3MepeHHUH. [I0KHBI ObITh BBIBEAEHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMATUYECKUE W CIy4aiHble IOTPEIIHOCTH U
IIPEJICTaBJICHBI IPUMEPBI BBIYUCICHAN IO KaXKI0M U3 HUX.

DTOT pa3zen 0TYeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy GoJble BCero BONpOCOB,
B HEM Oojble Bcero omuOOK. Teopus MOTrpentHocTe OOBIYHO ObIBACT HANWCAaHA s
HOJATOTOBJICHHOTO YHTAaTelNs, 3HAKOMOIO C BBICIIEH MaTemaTtukoil. B Hacrosimem mocobun
aBTOPBI IIOCTAPAJINCh OCTAaBUTH JIMIIb CaMOE€ BaXKHOE II0 3TOW TEME M H3JIOKHUTHh MaTepual II0
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCYHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
NPUBOJAATCS HA OTIEJNBHOM JIMCTe. B 1r000M cilyyae OHM JIOJKHBI OBITh IOJMHMCAaHbl U
NPOHYMEpPOBaHbI, HA HHUX JOJDKHBI OBITH CCBUIKM B TEKCTe€ oTdera. I'paduku o00s3aTeNbHO
BBINOJIHAIOTCS. HA MHJUIMMETpoBoi Oymare. Ha kaxmoil ocu J0KHO ObITE 0003HAU€HO, Kakas
BeJIMYMHA M B KaKUX €AMHHUIAX BJOJIb Hee OTKJIajbpiBaeTcsi. Ha camMux ocsiX JODKHBI OBITH
HAHECECHBI TOJIBKO Y3JIbl KOOPAWHATHOW CeTKU. M3MepeHHBIE Ha ONBITE 3HAYECHUS MOJIHMCHIBATH
Ha ocsx He cnenyer. Ha rpaduk ob6s3aTenbHO HAaHOCSTCA BCE DKCIEPHUMEHTAIBHBIE TOYKH, H
IIPOBOAMTCA COEIUHSAOMAs UX JIMHUA. OKOJIO OZHOM WM HECKOJBKHX TOYEK OTKJIAJbIBAIOTCS
CHUCTEMaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOLIMX HM3MEpEeHui (moapodHee 00 3TOM moWaer
peyb HUXKE).

8. OxoHUaTeIbHBIC PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTromM paszgene ordyeTa HYXKHO TMOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
Hanucarb, KaKUe MOJIY4eHbl BEJIMUUHBI, U C KAKUMHU [TOTPEIIHOCTSIMH.



Ecnu n3MepeHus mpoBOAWINCH pa3HBIMU METOJaMH, TO 00s3aTeNbHO HYKHO CPaBHUTH
9TH pe3yJbTaThl M HX IOTPEIIHOCTH, CAEIAaTh 3AKIIOYECHHE, KaKOM METOJX JIydlle, TOYHEe,
ynooHee.

Ecnu u3BecTHO TabiMYHOE 3HAYEHME M3MEPEHHOM BEIMUYUHBI, TO HYXKHO 00s3aTEIbHO
CPaBHUTH €T0 C MOJYYEHHBIM Ha OMbITE 3HAUCHHEM M J1aTh apr'yMEHTHPOBAHHOE 3aKJIIOYCHHE 00
UX COBIIAJCHUH WM HECOBIAICHUU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOH K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJbTaThl HYKHO 00S3aTEIbHO CPABHUTH U JAaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBMAJACHUH UM HECOBIAICHUH.

B cnywae, xorma MeXIy CpaBHMBACMBIMH BCIMYMHAMM HMEIOTCA HENOIYCTUMBIC
PacXoXXACHHUSA, 3TO HYKHO 00s3aT€IbHO OTMETUTHh B OTYETE€ M BBICKA3aTh IMPEINOIOKEHUE O
BO3MO>KHBIX PUYHMHAX 3TOTO HECOBIAJCHMS.

Ecnu B paboTe CTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3UUECKUI 3aKOH HIIM U3YYUTh
SBJICHHE, TO B JIaHHOM pazjesie HeoOXOAMMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10/1KEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTOpHOU 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. TpeGoBaHusi TpuUBEJIEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CTHCKa WCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu crangapra [OCT 7.0.100-2018. IIpumepsl odopmileHUS CIIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHON nokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

MeTonuveckie yKazaHHWs MO0 BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

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

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

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

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

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

11.4. Meronuueckue yka3aHus IJisi 00yJaromuUXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTEHL.

B Xoze BBINIOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YYaIOUIMIICS BBIOIHAET paboOTy IO
3aJJaHUI0 M TIPU METOJMUYECKOM PYKOBOJCTBE IpenojaBaTelisi, HO 0e3 ero HenocpeACTBEHHOIO
YYaCTHS.

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



B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOywaromierocs (Gopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHUM M CHCTEMATH3allMM NPUOOpETAcMbIX 3HAHHM, OOCCIICUMBACT BBICOKHIA
YPOBEHb YCIIEBACMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
po(hecCHOHALHOTO YPOBHSIL.

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

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILINHE;

— METOJUYCCKUE YKa3aHHUs MO BBIMOJHECHUIO KOHTPOJIBHBIX paboT (Ui 00ydYaromuxcst
0 3204HOM (hopMe 0OydeHus).

11.5. Meronuueckue yka3aHus I OOYYAIOUIMXCSA 10 TPOXOXKACHUIO TEKYILEro
KOHTPOJISl YCTIEBaeMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHUM
00y4aromuxcsi, OCyIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHMS XO/a OCBOCHUS
JUCITUTUTAHBL.

Texymuii KOHTPOJIb OCYIIECTBIIETCS 1O KaJIeHAapHOMY ydeOHOMY rpaduky. Cpoku
KOHTPOJIbHBIX MEPONPUATHI U CPOKU TOJBEACHUS UTOTOB OTOOpa)XaroTcs B paboumx yueOHbIX
wiaHax Ha cemectp. OOyyarolmuiicss TOJDKEH BBIMOJHUTh BCE KOHTPOJbHBIE MEpPONPUSATHUSA,
NPEIyCMOTPEHHBIE Ha JAHHBIM CeMecTp, MOCJe Yero IMperojaBaTellb MPOCTAaBISAET OaJUIbHBIC
OLICHKH, HaOpaHHbIE CTYIEHTAMU TI0 pe3yJbTaTaM TEKYLIEro KOHTPOJIS.

OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaromuxcs SBISIOTCS: YCTHBIN
ONpOC Ha JIGKIMOHHBIX WM TMPAKTUYECKUX 3aHATHAX; 3alluTa J1abopaTOpHBIX pPadoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUM, 00y4JalomMXCsi MOTYT OBITh: Oecelbl MmpernoaaBaTens
U 00yy4arouierocsi; KOHTPOJIbHbIE BOMPOCH! U 3agaHus. KOHTpoibHOE MEpONmpHsITHE CUUTAETCS
BBITIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MNOJY4YHJI OLEHKY B 0Oajuiax He HIKE MUHUMAJIbHOM
OLICHKH, YCTAHOBJICHHON MperoAaBaTesieM 10 JAHHOMY MEPOIIPHUSTHIO.

JlukBumanus 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaromuMcs
3aHATUNA 03 YBaXHUTENbHON NpPUYUHBI, OTKa3za, OOydarollerocs OT OTBETOB Ha 3aHATHUSX,
HEYJOBJIETBOPUTEIBHOTO OTBETa, OOYYaroIIerocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIBHOTO
BBITIOJTHEHHS] KOHTPOJIBHBIX, TA0OPATOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYLIECTBIATHCS Ha
WHUBUIYAIbHBIX KOHCYIbTAIUSIX.

Pe3ynbrathl TeKylIero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW Jif
IPOMEXYTOUYHOW aTTECTAIlMM: MOJYYeHUs 3adeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTHHE.

B Teuenue cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy WM IK3aMEHY
CTYJEHTY He0OX0IMMO c1aTh He MeHee 75% 1ab0opaToOpHBIX U MPAKTUYECKUX PaOOT, BHIMOIHUTD
TECTUpPOBAaHUE B cHUCTeMe aucTaHimoHHOro oOydeHust ['VAII https:/Ims.guap.ru He HMXe
OLIEHKU «y/IOBJIETBOPUTEIILHO». B ciydae HEBBINOIHEHUS BBIIICU3IOKEHHOTO CTYIEHT, IMPH
YCIIEITHOM MPOXO0KJICHUU MPOMEKYTOUYHOM aTTECTAllMHM, HE MOXKET MOJYYUTh aTTECTAllMOHHYIO
OLIEHKY BBIIIIE «YIOBJIETBOPUTEIHHO.

11.6. Meronnueckue ykazaHusi JUIsi 00y4aromUXCsi O MPOXOXKIACHUIO MPOMEXYTOUHON
aTTeCTalHH.

[IpomexxyTounass  arrectanusi  OOydyaromIMXCsl — HpEIyCMaTpuUBaeT  OLEHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (opMa OICHKM 3HaHHMH, IOJYyYEHHbIX OOydarolMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
IOPUMEHATh MX A PELIeHUs MPAaKTUYeCKUX 3a7ad. DK3aMeH, KaK IpPaBUJIO, MPOBOJUTCS B
NEPUOJ SK3aMEHALIMOHHOW CECCHMM W 3aBEpIUAETCSl ATTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOPOLIO», «yIOBIETBOPUTEIILHOY, «HEYIOBIETBOPUTEILHOY.



B teuenue cemectpa cTyAeHTY HE0OX0aUMO caaTh He MeHee 50% rabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJHUTH TECTUPOBAaHUA B cpeae LMS He Hmke oneHKH
"y10BIETBOPUTENBHO". B cilyuae HEBBIIOJIHEHUH BBIILIEU3I0KEHHOTO, CTYACHT, IPU YCIIELTHOM
IPOXOXKJICHUM TPOMEXYTOYHOH arrectaiud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAlMOHHYIO OLIEHKY BhIIIE "XOpoiIo".

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

Kpurepun onennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUHU «BBICOKUI». KommereHuuu
chopmMHpoBaHbl. 3HAHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO PUMEHSIOTCS
K PELICHUIO KaK THUIOBBIX, TaK M HECTAaHAAPTHBIX TBOPYECKHUX 3aAaHuil. J/lemMoHcTpupyercs
BBICOKHH YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS aJalITUBHOCTh MPAKTUYECKOTO HABBIKA.

OneHka «X0po1I0»: YPOBEHb OCBOCHUS KOMIIETEHLIMU «IIPOJABHHYTHIN». Komnerenuuu
chopMHpoBaHbl. 3HAHUS OOLIMPHBIC, CUCTEMHBIC. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrtep,
INPUMEHSIOTCS K PpEIICHUI0 THUIOBBIX 3ajaHuil. JleMOHCTpHpyeTcss AOCTaTOYHBIH YpPOBEHBb
CaMOCTOSITEJIbHOCTH YCTOWYMBOTO MPAKTUYECKOT0 HABBIKA.

OneHka «yI0BJIEeTBOPHUTEJIbHO»: YPOBEHb OCBOCHHUS KOMIIETEHIMU «IIOPOTOBBINY.
Komnerenmmu  copmupoBansl. CdopmupoBanbl 0a30Bble CTPYKTYpBl 3HAHHH. YMeHHA
dbparMeHTapHBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCs HU3KUN ypOBEHBb
CaMOCTOSITENIbHOCTH MPAKTUYECKOTO HABBIKA.

Onenka «HEeYI0BJIeTBOPUTEIbHO»: YpOBEHb OCBOCHHUS KOMIIETEHINH
«HenocTaTouHblity. Komnerenuuu He chopMupoBaHbl. 3HaHUSL OTCYTCTBYIOT, YMEHHS M HABBIKU
He C(hOPMHUPOBAHBI.

OCHOBHBIMH OpUEHTHpPAMHU TP MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu IO
JTUCLUIUIMHE SBIAIOTCA KOHCIEKT JIEKIMH M IEepeYeHb PEKOMEHAyeMoH JsuTepaTypsl. Ilpu
MOJTOTOBKE K CECCHU O00ydYaroleMycsi peKOMEHIYeTCs TaK OpraHM30BaTh Y4eOHYIO padoTy,
YTOOBI INEpe] MEPBBIM THEM Hadala CecCHM OBbUIM CIAaHbl M 3allUIIEHBl Bce J1a0OpaTOpHBIE
paboTbl. OCHOBHOE B MOJATOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I
KOTOpPOMY HEOOXOJMMO NMPONTH aTTecTanuio. [Ipu MoAroToBKe K CECCHM ClIEAYyeT BeCh 00bEM
paboThl pacnpenessaTh paBHOMEPHO MO JIHSAM, OTBEACHHBIM JJIsl OJATOTOBKH, KOHTPOJIUPOBATH
Ka)</Ibli JIEHb BBINOJIHEHHs paOOTBHI.

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIEro KOHTPOJS M MPOMEXYTOYHON aTTeCTaluu
OCYILIECTBJISICTCSI B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzamuu PJIO T'VAIL
CMK 3.76 «llonoxkeHue o TEKyLIEM KOHTPOJE yCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu
CTYACHTOB M aCHUPAHTOB, OOyYaromUXCs IO 00pa3oBaTeIbHBIM MPOTrPaMMaM BBICIIETO
obpazoBanus B 'Y AI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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