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Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)
. _1";'

JIOIL K..-M.H. C e 03.02.2025 B.B. Jlo6atos

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) . B _(HOATHKCS, 1aTa) (MHUDHATEL, (haMIIIHs)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 03 » depans 2025 r, mporokosn Ne 10

3aenyrommii kadempoit Ne 3

S
I.T.H.,Ipo. o e 03.02.2025 A .B. KomnsuisioB

(yd4. cTeneHp, 3BaHUC) (moxmnuck, nara) (uHUIMANEI, hamMuIns)

3amecTuTens AUpeKTopa MHCTUTYTa Ne3 1o MeToandeckoi pabore
e 04.02.2025 H.B. PemernukoBa

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) Y /(mopnucek, nara) (MHUTATBI, HaMEIIHS)



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mnporpamMMy OakajaBpuaTa II0 HAalpaBJICHUIO MOArOTOBKM/ crernuambHocTH 15.03.06
«MexarpoHuka ©U  poOOTOTexHWKa»  HampaBieHHOCTH  «l{udpoBodt  WHKUHUPUHT
POOOTOTEXHUYECKUX KOMILIEKCOBY. Jlucuuruinaa peanusyercs kadeapoit «Ne3y.

JlucuuniuHa HaleJeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIETYIOMIUX KOMIIETEHIUH]:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTEeCTBEHHOHAy4YHbIE U OOIIEWH)KEHEPHbIE 3HAHWS,
METO/Ibl MaTEMaTHUECKOI0 aHAIN3a U MOJICTUPOBaHUS B TPO(ECCHOHATIEHOM e TEIIbHOCTH

ConepxaHue TUCHMIUIMHBI OXBAaThIBAET KPYTI BOINPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
obmeit hu3uKu.

[IperonaBanrie TUCHMIUIMHBI TPEAYCMAaTpPUBAET CleAyione (GopMbl OpraHU3alUU
yueOHOro mpoiiecca: JIeKIUH, J1abopaTopHble paboThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSITEIbHAS
pabora.

[IporpamMmMoil AMCHUIUIMHBI MPELYCMOTPEHBI CIEAYIONIME BUIBI KOHTPOJS: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUYHAs aTTecTalus B popme 3K3aMeHa.

OO6miast TpyI0OEMKOCTh OCBOSHHUS AMCIUIUIMHBI cocTaBisier 11 3adeTrHbix eawHuIl, 396
4acoB.

SA3bIK 00y4YeHUs 10 AUCIUIUIMHE «PYCCKHUH »



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- IOJTyYeHHE CTYJCHTaMU HEOOXOJMMbIX 3HAaHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;

- TPEACTaBICHUE BO3MOXHOCTH CTYACHTAM pa3BUTh U MPOJAEMOHCTPUPOBATh HABBIKK B
U3MEPEHUSX, BEIYUCICHUAX  00paboTKe pe3yIbTaTOB U3MEPEHU;

- CcO3JaHue TMOJJepKHUBAlOIIe 00pa30BaTENbHON Cpeapl MpernojaBaHUs s OCBOCHUS
TEXHUYECKUX AUCIUIUIMH.

1.2. JlucuumninHa BXOAWT B COCTAaB 0053aTE€IbHON 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. KOMIETEeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabmuna 1 — IlepeyeHb KOMIETEHIIMNA U MHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) Kon u HanmeHoBanue Kon u HanMeHoBaHME HHIUKATOPa
KOMIIETEHIIUH KOMIIETEHIIUH JOCTHKEHUS] KOMIETEHLIUU

OIIK-1.3.1 3HaeT OCHOBBI MATEMATHKH,
(U3UKH, BBIYUCIUTEIBHON TEXHUKH U
POTrPaMMUPOBAHUS

OIIK-1.VY.1 ymeer pemats CTaHIapTHbBIE
npodecCuoHaNBHBIC 3a/1a4H C
NPUMEHEHHEM €CTECTBCHHOHAYYHBIX H
OOIIeNHXCHEPHBIX 3HAHHIA, METO/IOB

OIIK-1 Cnocoben
PUMEHSTh
CCTCCTBCHHOHAYYHBIC
1 0OIIEeNHKEHEPHBIC
Oo6menpodeccnoHanbHbIe | 3HAHUS, METO/IBI

KOMIIETEHIUH MaTEMAaTHYECKOTO

MaTEMAaTHYECKOTO aHAIN3a 1

a”aan3a u

MOJEIUPOBAHUS B MOJICTMpOBAHMA

p . OIIK-1.B.1 BnageeT HaBLEIKAMU

npohecCHOHANBHOM
TEOPETHUECKOTO U KCIIEPUMEHTATBLHOTO

ESITENLHOCTHA

HACCIIENOBAHUA OOBEKTOB
po(heCcCHOHAILHOM e TEIIbHOCTH

2. Mecro pucuuniunsl B cTpykType Ol

JuctumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YyJarONTUMUCS
MIPU U3YYCHHUH CIIEYIOUIUX TUCIUIIINH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEHHAS aJreOpay;

— «MaremaTuka. MaTeMaTUYECKHI aHAIIN3Y.

3HaHUd, TOMy4YEHHBbIE NPU HU3YUYEHUU MaTepuana JaHHOW AUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HHE, TAK M MOTYT UCIIOIb30BATHCS MPU U3YUYECHUU JPYTUX JTUCIUILIAH:

— «DJIEKTPOTEXHUKAY,

— «TeopeTnueckasi MEXaHUKaY;

— «MarepuanoBeneHuey;

— «ONEKTPOHUKA.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 10 AUCHIUTUTHHE (M paclpeeNieHHe 3TOH TPYIOEMKOCTH [0 CEMECTpPaM) MPEACTABICHBI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh AUCIUIITUHBI

. TpynoemMKoCTs 0 ceMecTpam
Bun yueGHOM paboThI Bcero Nol Noo N3
1 2 3 4 5
Oowan mpyooemKocmap oucyunaunsl, | 11/396 4/ 144 3/ 108 4/ 144




3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020moeKu
Ayoumopnuie 3ausamus, BCETo 4yac. 204 68 68 68
B TOM YHCJIE:
nexumu (JI), (gac) 102 34 34 34
npaktudeckue/cemunapckue 3anarus  (113), 51 17 17 17
(dac)
naboparopusie padbotsl (JIP), (dac) 51 17 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 72 36 36
Camocmoamenvnasn paboma, Bcero (dac) 120 40 40 40
Buo npomesxxcymounoit ammecmayuu: 3a4er, JK3., Hudd. OK3.
mudd. 3auger, sk3amen (3auer, Hudd. 3au, | Hdudd. 3au.
OK3.
DK3.*%) 3au.,
OK3.
IIpumeuanue: **KaHI(I/II[aTCKI/Iﬁ JK3aMEH
4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI [0 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMBI TUCHUTIINHBL U KX TPYAOEMKOCTh IPUBEICHBI B TAOIUIE 3.
Ta6mmia 3 — Pa3nensl, TEMbI TUCIMILIAHBI, UX TPYTOEMKOCTh
Paznensbl, TeMbl IUCHUTIIIMHBI Jexumm| - 113 P KII CPC
’ (gac) (C3) (gac) (1ac) (gac)
Cemectp 1
Pasnen 1. Mexanuka 11 8 7 14
Pasznexn 2. Konebanus 1 BOJIHEL 11 6 7 13
Paznen 3. MonekynsapHas ¢puzuka 12 3 3 13
Uroro B cemectpe; 34 17 17 40
Cemectp 2
Paznen 4. DnexkrpudectBo 11 7 8 14
Paznen 5. Marunerusm 11 8 6 13
Pa3znen 6. Onruka 12 2 3 13
Hroro B cemectpe: 34 17 17 40
Cemectp 3
Pa3nen 7. KBanToBasg onTuka 11 5 7 14
Pasnen 8. KBanroBas MexaHuka 11 9 3 13
Paznen 9. ®usuka atoMHOTO sigpa 12 3 7 13
Hroro B cemectpe: 34 17 17 40
Hroro | 102 51 51 0 120
[IpakTueckass MOArOTOBKA 3aKIIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMUMHUCS ~ ONpENENeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien

poeCCHOHATLHOHN eATETLHOCTHIO.




4.2. ConepxkaHue pa3/ieNioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3esioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ConepxaHue pas3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

Ha3Banue u copeprxanue pa3aeinoB U TeM JEKITMOHHBIX 3aHATUN

Paspen 1.

MexaHuKa.

Kunematuka nBukeHUs MarepuaibHON Touku. Ilyte u
nepememnienne. CkopocTb U yckopeHue. HopmanbHOoe U
KacareinbHOe yckopeHus. llocTtynmaTenbHoe U BpalaTelbHOE
nBmwkeHue. OCHOBHasi 3ajlaya KUHEMAaTUKA MaTepUalibHOU
Toukd. CBsi3b JUHEWHBIX M  YIJIOBBIX BEJIMYMH  IPU
BpaIllaTeIbHOM JIBUKECHUH.

Nuepunanbupie  cuctembl  orcuera. (OCHOBHBIE  3aKOHBI
KJIACCHYECKOU TUHAMUKH - 3aK0HEI HeroTona. OcHOBHAA 3aaya
JUHAMUKU MarepuaibHOW Touku. HewHepuuanbHbIE CHUCTEMBI
otcyeta. Cuiibl HTHEPUMH. 3aKOH COXpaHEHHs uMmIyibca. LleHtp
Macc u ero asmxenue. Cucrema eHTpa Macc.

Mexanudeckas pabota u MOIIHOCTh. KuHeTHueckas sHEprws.
3aMKHYThIE U HE3aMKHYTbIE€ cUCTeMbl. [loTeHIMaIbHAsT SHEPTHs
cuctembl. CBsA3b MEXIY MOTECHIMAJIBLHOM JYHEPrHUEd WM IOJEM
KOHCEpPBATUBHBIX CHJI. 3aKOH COXPAaHEHHUS MEXaHHYECKOU
SHEPIHUH.

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

JIBIKEHMsT  TBepaoro  Ttena.  KuHeTnueckas  BHEprus
BPAILAOIIETr0Cs TBEPAOTO TEIa.
ITocTtynatsl CIIELUAIIBHOU TEOpUH OTHOCUTEIBHOCTH.

JlopenoBo COKpaIllEHHE JUIAHEI CTEPXKHS. OCHOBEI
PEIATUBUCTCKOM MexaHuKu. VIHTepBan, €ro MHBAPUAHTHOCTB.
PenstuBucTckuit HMITYJIbC. OcHoBHOE ypaBHEHHUE
PENATUBUCTCKOMN JTUHAMUKH. Kunernueckas SHEPrUs
penATUBUCTCKOM vacTuilbl. CBsi3b Macchl W dHepruu. CBs3b
MEXAY SHEPTrUe U UMIYJIbCOM YaCTHUIIBI.

Pa3nen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AHIApMOHUYECKUU OCLUJLIATOP
(MaTeMaTHYEeCKUU MasSTHUK, (PU3NUYECKH MAsTHHK, KOJICOAHUS
nox jaeWictBueM ynpyrod cuibl). CloKeHHE KOJICOaHHIA.
Hudbdepennmanbaoe ypaBHeHHe Kosiebanui. CBOOOJHEIE,
3aryxatomue Konedanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJTHOBBIX TpolecCOB (TUIOCKHE M cepuueckue
BONHBI). BonHoBoe ypaBHenuwe. [lpuHUUN Cynepro3uIny.
Oneprusi BosiHbl. [loTok sHepruu. NHTEHCUBHOCTH BOJIHBI.
Crosiuas BonHa. 3Byk. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM
BOJIHBI.

Pazgen 3.

Mouiexyasipuas pusuka.

TepMoguHamuueckne CcoOCTOAHMS W mporecchl. [loHsTue
¢ynkuuu coctosiHus. BryTpenuss sueprus. KommuectBo
teroTel. Pabora Tenma mpu m3meHeHun ero obwvema. Ilepmoe
HA4yaJI0 TEPMOJMHAMUKHU. TeMIiepaTypa U BHYTPEHHsISI DHEPIHUs




Kak (YHKIHS COCTOSHUA. TermioeMKocTh. DHTponusi. BTopoe u
TpeTbe Haudana TepMoAuHaMuKH. Teopemsl Kapno. 3axon
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHUE COCTOSHMS, BHYTPEHHSSI SHEPrus,
TEIUIOEMKOCTH, YpaBHEHHE aaualaTel, padoTa MpH pazIudHbIX
npoiieccax, AHTponus). CKOpPOCTH TEIJIOBOTO  JBUXKEHUS
Mosiekyn. CpenHsis KHHeTH4ecKasi 3Heprusi Mosiekyin. OCHOBHOE
YpaBHEHUE  KUHETHYECKOM  TEOpUU  HUICANbHBIX  Ta3o0B.
Pacnpenenenue bonbimana.

Pazgen 4.

DJIEKTPUYECTBO.

Onektpuueckui 3apsan. CBOKMCTBA AJIEKTPUUYECKOTO 3apsna.
B3aumoneiicTBue AIEKTPUYECKUX 3apsiioB B BaKyyMe. 3aKOH
Kymona.  Dnekrpocratuueckoe  mose.  HanpsskeHHOCTh
JIEKTPOCTATUYECKOTr0  moJid.  [IpuHIMO — CynepHno3uIMH.
DneKTpudeckuii aumnoiib. PaboTa CHI AJIEKTPOCTaTUYECKOTO
nons. Teopema O ULHPKYJIALMM BEKTOpa HAIPSHKEHHOCTH.
[ToTeHIMaIbHOCTH AIEKTPOCTATHYECKOTO TOJISL.
HampspkeHHOCTP M IOTEHLMAN  AIEKTPOCTAaTHUUYECKOTO  I10JIS,
CBI3b MEXKIy HUMU. TeopeMa ["aycca 11t 3IeKTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

DJIEKTpOCTaTUKAa B BEHIECTBE. Tunel  AUINEKTPUKOB.
[onspuzanus quaaeKTpuKoB. CBOOOHBIE M CBA3aHHBIC 3apsi/Ibl.
Jwusnextpuueckass  BOCIPUUMYHUBOCTb. JlusnekTpuueckas
IPOHUIAEMOCTb.  DJIEKTPUYECKOE CMEIIeHHE  (MHOYKIIMS).
Teopema ['aycca 1jisi 2JIEKTPUYECKOTO TOJSI B JIUDJIECKTPHUKE.
Ilone BHYyTpH IPOBOJHHUKA.

DIJIEKTPOEMKOCT. Konpaencaropsl. OHeprus CHUCTEMBI
IIEKTPUYECKUX 3apsI0B. DHEPrHUs 3apsyKEHHOTO IPOBOJHHUKA.
OO6beMHas II0THOCTh SHEPTUH 3JIEKTPHUUECKOTO MOJIS.
DNEeKTpUYECKUH TOK. DIEKTPOABMAKYIIas cuwia. 3akoHsl OMa u
Jxoyns-Jlenma B uHTErpasibHOM W auddepeHnaiIbHON
dopmax.

Pa3pnen 5.

MarneTusm.

3akoH buo-CaBapa-Jlannaca. Ilone coneHoupga u Topoupa.
®opmyna Jlopenna. Cuna Ammepa.

MaruuTtHoe nojie B BemiectBe. HamarumueHHoCTh. MaruuTHas
BOCIIPUMMYHUBOCTb. MarsuTtHas MIPOHUIIAEMOCTb.
HanpsioxeHHocTh MarHMTHOTO OOJIS. JlmaMarHeTUKH,
napamMarHeTuku, (eppoMarHeTuku. TeopemMa O MUPKYJIAIHUA
BEKTOpa HAIPSKEHHOCTH MAarHUTHOTO TOJS.

3akon @Papanes. [IpaBuwio Jlenna. Camounnykinusa. B3anmnas
WHYKIHUA.

OObemMHasl IUIOTHOCTh JHEPruM MarHuTHoro mons. Cucrema
ypaBHeHu Makcsemuia. MaTepualibHble ypaBHEHHUS.

Pa3nen 6.

OnTuka.

[Inockre MOHOXpPOMATHYECKHE DJIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa  DJIEKTPOMArHUTHBIX  BOJIH.  Bektop  YMoBa-
[loitHTHHra. 3aKkoHBI MNPEJIOMJIEHMS W OTPaKEHHUs CBETA.
AOCONIOTHBIN MOKa3aTeh TPEIOMIICHUS.

WnTepdepenus. Meronsl HaOM0AeHUSI HHTEPPEPEHIINU CBETA.
Hudpakmus ceera. [lpunnun [Moiirenca-Openens. ducnepcus
ceera. udpakimonnas pemrerka. Ilomsipuzanus cBera. 3akoH




Maunroca.

Pazgen 7. KpaHTOBas onTHKA.

TennoBoe wm3nyuenue Ten. 3akoH Kupxroda. 3akoHsI
U3Ty4eHUs: aOCOJIOTHO 4YEepHOro Tena. YIbTpadHuoIeToBas
karactpoda. KsantoBas rumoreza u ¢opmyna I[lmanka.
KganroBas onrtuka. ®oro3ddexr, onbitel CToneroBa. OOTOHBI.
JaBnenue cBera. KopmycKkynsapHO-BOJHOBOW aAyanu3Mm. D dext
Komnrona.

Pa3pnen 8. KBanroBast MexaHHKAa.

Teopus bopa. Onbitel @panka u I'epia. I'unoresa ne bpoitns.
®dazoBag W rpynmnoBas CKOpOCTH BOJH Ae bpoiinga. BoaHoBoi
nakeT. CTaTUCTUYECKOE UCTOJIKOBAaHME BOJH Je bpoitns.
[Ipunnunn =~ HeompeneneHHoctu  [eizenOepra.  BosHoBas
¢yHKIUSA, ee OCHOBHBIE cBoiicTBa. OmepaTopbl (U3NYECKUX
BEIMYMH.  BpemMeHHoe W CTallMOHApDHOE  ypaBHEHMHE
[IIpenunrepa, KBaHTOBBIE COCTOSIHUSA. KBaHTOBBIE ypaBHEHUs
nemkenna. CoOomuas yactuia. Yactuma B OECKOHEUYHOM
noteHuuanbHo sAMme. KBanToBbli ocumuiatop. Hynesas
SHeprus, HyneBble KosneOanus. [IpoxokaeHne yacTulbl depes
NOTEHIMATIBHBIN Oapbep. TyHHENbHBINH AP PEKT.

ATOM BOJOpOJIa B KBAHTOBOM MeXxaHWKe. KBaHTOBbIE 4MCIIA.
OpOuTanbHBIE  MEXaHWYECKUH M MarHUTHBIA ~ MOMEHTHI
37eKTpoHa B aToMe. OpOuTaabHOE THPOMAarHUTHOE OTHOLICHHE.
Oneir Ilrepna u I'epnaxa. Cnue anektpona. IlpunHnumn
TOKJECTBEHHOCTH MuKpoyacTull. DepMHOHBI U  OO30HBI.
CummMmeTpusi BOTHOBOH (YHKIIMU CUCTEMBI OIMHAKOBBIX YaCTHII.
[Mpuamun [laymu. OOBACHEHHE TEPUOIUYECKON CHUCTEMBI
aneMeHToB JI.M1. MenneneeBa. DHEpreTHUECKUI CIEKTP aTOMOB
u MoJiekyJl. [Ipupoaa XuMUYeCKoi CBA3M.

Pa3nen 9. ®du3uKa AaTOMHOI0 AApAa.

AtomHoe sapo. JledekT Macchl, SHEprus CBs3M sapa. SmepHbie
cuiabl. Mojenu aTroMHOro  siipa:  KamelibHash — MOJEJb,
o0OosioueyHass MoAeNlb. Buabl pagvoOaKTUBHOIO H3IYYECHHUS.
3aKoH paaroaKTHBHOTO pacmana. Anbga-pacnaj. bera-pacnan.
["'amma-u3znydenue. HacTUIbl 1 aHTUYACTHUILBI.

Snepusle peakuuu. Peaknuu nenenus sapa. Llennas sanepHas
peakuus. SaepHble peakTophI.

DyHIaMEHTAIbHBIE B3aHUMOJICUCTBHUS. Knaccudukanus
a1eMeHTapHbIX yactul. KBapku.

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
Tembl MpakTHYECKUX 3aHATUN U UX TPYAOEMKOCTh TIPUBEACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux Ne

Dopmsbl .

Ne | Temsbl npakTUYECKHUX TpynoemMKOCTh, |HpaKTUYECKOM |pa3nena

. MPaKTUYECKUX

/11 3aHATHAN . (gac) MOJATOTOBKH, | JUCIIUII

3aHATUN
(dac) JIUHBI
Cemectp 1
1 Kunemaruka u Pemntenue 3agau 2 1
JUHaMHKa
MaTepUaAIbLHOU TOYKU




Kunemaruka u
JUHAMHKa
abCOIIIOTHO TBEPJOTO
Telna

Pemrenue 3agau

CrnennanbHas Teopus
OTHOCHUTEIBHOCTH

Pemenue 3amau

Kunemaruka u
IUHAMHKA KOJeOaHUI

Pemenue 3amau

XapakTepucTUKu
BOJIHOBBIX IIPOILIECCOB

Pemenue 3amau

MounexyisapHo-
KHHETUYECKasi TEOPHUs

Pemenue 3amau

Cemectp 2

HanpsixeHHOCTD M
MTOTEHIIAAI
JIEKTPOCTATUYECKOTO
T10JISt

Pemenue 3amau

JBmxenue
3apsKCHHBIX YaCTUIL B
AJIEKTPOCTATHYECKOM
mose

Pemrenue 3agau

JpneKkTpuky B
AIEKTPUUYECKOM MOJIE.

Konnencarop

Pemrenue 3agau

10

XapakTepUCTUKH
AJIIEKTPUYECKOTO TOKA

Pemrenue 3agau

11

Nunykius
MardHMTHOTO IOJIA.
Cuabl B MAarHUTHBIX
MOJISIX

Pemrenue 3agau

12

3akoH
3JIEKTPOMAarHUTHOU
uHnykiuu dapanes.
PaboTa B MAarHUTHBIX
MTOJISIX

Pemrenue 3agau

13

WnTepdepennus,

nudpakmms,
MOJIIPU3AIUS

Pemenue 3amau

Cemectp 3

14

TermoBoe nu3nyyeHue,

dhoTodrddext

Pemenue 3amau

15

Dddext KomnrTona,
CBOHCTBa (POTOHOB

Pemrenue 3agau

16

ATtoM Bopopoaa.
IToctynatel bopa

Pemrenue 3agau

17

CooTHoueHne
HEOIPEIETIEHHOCTEN
I'eitzenOepra, BOITHBI

ne bpoiis

Pemrenue 3agau

18

YpaBHeHue
[Ipenunrepa

Pemrenue 3agau




ITorennuanbpHbIE

Oapbepsl
19 S nepHbie peakuumn Pemrenue 3agau 3 9
Bcero 51
4.4. JlabopaTopHBbIEC 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBECHBI B TAOIUIIE 6.
Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJOEMKOCTh
N3 Hux Ne
rJI\/?i HaunmenoBanue nabopatopHbIx paboT prﬂ?:;fj;oc“’ Hf?g;:g:;:}f;? I;[ fclfiﬁ
(qac) JIUHBI
Cemectp 1
1 Mastauk Makcenna 4 1
2 HaxknoHHbII MasgTHUK 4 2
3 CTOJIKHOBEHHE IIapOB 3 1
4 MareMaTnueckuii 1 000POTHBIN MasITHUKA 3 2
5 Ornpezenenne CKOPOCTH 3ByKa B BO3yXe 3 3
Cemectp 2
6 | OnpeneneHue IEKTPOEMKOCTH 4 4
KOHJIeHCAaTopa
7 HccnenoBanue penakcalimOHHBIX KOJIeOaHMiA 4 4
8 Omnpenenenne ropu30HTAIBLHOM 3 5
COCTABJISIOLIEH HAIIPSIKEHHOCTH
MarHUTHOTO TOJIS 3eMJIH
9 Omnpenenenne yieiabHOro 3apsaa 3JI€KTpoHa 3 5
10 | Komnbua HeroTona 3 6
Cemectp 3
11 | IIpoBepka 3aKOHOB TEIUIOBOTO U3ITY4ECHHUS 4 7
12 | Bueunwuii potorddext 3 7
13 | H3ydenwue cnexTpa aToMa BOJOpoaa 4 8
14 | OmnpeneneHnue MOTSHITMAIOB BO30YKICHUS 3 8
aTOMOB
15 | Omnpenenenrie 3HEPTUM O, — YACTHUI] 11O 3 9
po0ery B BO3ayxe
Bcero 51

4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroImXxcs
Bunpl camocTosITenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunibl caMoCTOATEIBHOM paboThI U €€ TPYJO0EMKOCTh




. Bcero, | Cemectp 1, Cewmecrtp 2, Cewmectp 3,
Bun camocrositensHOM paboTh
gac gac gac qac

1 2 3 4 5
N3ydeHne TeopeTUIecKoro Marepuana 40 14 14 14
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO
ycneBaemoctu (TKY) 40 13 13 13
IToaroroBka kK IpOMEKyTOUYHON 40 13 13 13
arrectaruu (ITA)

Bcero: 120 40 40 40

5. IlepedeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENIEHON PabOThl 00yUarOIUXCsl [0 JUCIUIUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENILbHOW paboThl O00yJaroImuXcs yKa3aHbl B

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NTpUBEIEH B TadauLe 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUIN

Komuectso
9K3EMILTSIPOB B
Uﬁngull))/ec bubnunorpaduueckas ccplika 6H(6KH;$:K6
AIEKTPOHHBIX
9K3EMILIIPOB)
53 Kypc ¢uzuku: yuebnoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axanemus, 2015. - 560 c.: puc., Taou. -
(Bricmiee obpazoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

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

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

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

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

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

Hponos, U. E. KBanToBas dusuka.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. Uponos. - 8-e u3x. - Mocksa :
JlaGopatopus 3Hanuii, 2021. - 261 c.

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

Hponos, U. E. 3agaun mo obmieit pusuke :
yaeOHoe mocodue jytst By30B / U. E. Upomos.
- 14-e m31. - Mocksa : JlaGopaTopus 3HaHHIA,
2021.-434c.

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

Kann, K. b. Kypc o6meit ¢puzuku : yuebHOE
nocobue / K. b. Kann. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c.




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

7. TlepedyeHb AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»

[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmMaoHHo-
TEJICKOMMYHUKAIIMOHHOW ceTn «HTepHeT», HEOOXOOMMBIX JJii OCBOCHHS TUCITUILIAHBI
npuBe/ieH B Tabymiie 9.

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

URL anpec HaumenoBanue

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

https://ufn.ru/ru/ DNeKTpOHHAs BepCHUs KypHaa «Y CieXH
dbu3udecKkux HayK», OU3MYECKUN HHCTUTYT UM.
I1.H. JIe6eneBa Poccuiickoii akageMuu HayK

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

https://openedu.ru/ Oo6pazoBatenbHas miaThopma «OTKPHITOE
o0Opa3oBaHHE»

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

8. IlepeueHb MH(OOPMAITOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IMPH OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca MO AUCIUTIINHE.
[TepedyeHs UCIOIB3yeMOT0 MPOTPaMMHOTO OOECTIEYeHHS TIpeicTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyenb nporpaMMHOTO 00ECTIEYSHHUS

Ne n/mt HaunmenoBanue
1 MS Windows
2 MS Office
8.2. Ilepeuenp MH(OPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu

OCYIIIECTBIICHUU 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE
[lepeyeHbp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTaBICH B
Tabymue 11.

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmotrpeno

9. MarepuaiabHO-TeXHUYECKast 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Uil  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0uie 2.




Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

No
n/n

HaumenoBaHue cocTaBHOI YacTH
MaTepHaTbHO-TEXHUUECKON Oa3bl

Howmep aygutopuu
(TIpu HEOOXOMMOCTH )

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

OcHnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuy O0NIBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HMUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

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

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

VYyeOHas aymuTOpus I IPAKTUUECKUX 3aHATUHN, 3aHATHIA
CEMHHAPCKOTO THIA, Ta00paTOPHBIX 3aHATUMN, TPYMIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauu O0NIBIION ayIUTOPUH; TabOpaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPECHHH (3JEKTPOHHBIN 3aBOA DIbBpO Bpoiyias);
Vcranosku FRM — 06; FRM — 08; FRM — 09;

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

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

VYuebHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUI
CEMMHAPCKOI'0 TUIIA, FPYNIIOBBIX U HHAUBUAYAIbHBIX
KOHCYJIbTAI[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTECTallUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
nHpopMaIMy O0NBIION ayAUTOPUH; HAOOP
JI€MOHCTPALIMOHHOTO 000PYI0BaHMSL.

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

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

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KalllKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI;, TA0OpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius nmiuockux BoiH, 4. JludpakionHas pemerka,

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




5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTpAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

5 | YuebHas ayauTopus 1Jis JaOOpPaTOPHBIX 3aHATHH.
OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe JJIs IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (MOyIbHBIC TA0OOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOpHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius mnockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

6 VYyeOHast ay1uTopusi A IPaKTUUECKUX 3aHATHI,
1a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIBHBIX KOHCYJIbTAIUH, TEKYIIETO
KOHTPOJISL M TPOMEKYTOUHOM aTTeCTaIUH.

OcHamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHUs, CITy>Kallye A PEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
o0opynoBaHue

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

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

7 | YuebHas ayauTopus 1Jis JJaOOPaTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue.

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

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

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu

10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMKU

o0yyaromuxcs Mo JUCUUIUTMHE puBeAeH B Tabmuue 13.

Ta6mmma 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl IPOBEICHUS MPOMEKYTOYHOM aTTeCTalli

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

JuddepeHupoBaHHbIii 324ET Cnucok BONpocos;




TecTsr;
3agaun.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas mpuBeeHa B Tabuuie 14. B TeueHne cemectpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOM  CHCTEMBl  YHHMBEPCHTETa,  IpaBHIIa
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUHN

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0ayUIbHAs IIKaJIa PaKIep bop

— oOyuaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEIFHO M TPAMOTHO €r0 N3JIaracT;

— OmMpasch Ha 3HAHWS OCHOBHOW W JONOJHHUTEIBHOM IJHTEpaTyphI,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHS C MIPAKTUYECKOM
JIeATEIIFHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT M APTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000OIIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3HUPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— 00y4arouuiicst TBEpI0 YCBOMJI IPOTrPaMMHBINA MaTepHall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasChb HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUUYECKOM JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— BJIAJICET CUCTEMOM CIIEIIMATIM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4YTCHO»

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

— JIONyCKaeT HeCYIIECTBEHHbBIE OIIMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYyIHEHHUS B NPAKTHYECKOM IPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE MOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YaCTHYHO BIIAJICET CUCTEMOH CIICIMAIM3UPOBAHHBIX MTOHATHH.

«y/IOBJIETBOPUTEITHHOY
«BAYTEHO»

— oOyyJaronuics HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHHuH 1npo0ieM B KOHKPETHOM HaIlpaBJICHUU;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

«HEYIOBJIETBOPUTEIILHOY
«HE 3a4TEHO»

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

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

Kon

No /it [Tepeuens BompocoB (3a1ay) 1st SK3aMeHa
WH/IMKATOpa

Cemectp 1

1 | Uro m3yuaer xuHematnka? | OIK-1.3.1




2 Uto Takoe MarepuasibHas TOYKA? OIIK-1.3.1
Teno aBUKETCS U3 COCTOSTHUSA MOKOS C TAHT€HIIMAIbHBIM YCKOPEHUEM

3 a.=4 M/c u HOPMaJIbHBIM YCKOPEHHEM a;, = 3 M/c?. Haiinure OIIK-1.V.1
BEJIMUYMHY ITOJIHOI'O YCKOPEHUS TeJa d.

4 B kakux equHHUIIAX MOKHO U3MEPATH YIIIOBYIO CKOPOCTh U YTJIOBOE OIMK-13.1
ycKkopeHue? o

5 Yto Takoe abCOIIOTHO TBEPOE TEIO? OIIK-1.3.1
[Ipoananu3upyiite oTaMYNS CIEAYIOMUX PU3MUECKUX MOJEIEeH:

6 abcomotHO TBEpH0E Teno (ATT) u matepuanbHas Touka. [IpuBenure OIK-1.Y 1
puUMeEpP, B KOTOPOM OJTHO U TO K€ TEJIO BHICTYIAET B KAUeCTBE
MarepuasibHON TOuku 1 ATT.

7 Haiinure CBSI3b MOKIY JIMHEWHOU U yIJI0BOW CKOPOCTBIO OIK-1.Y.1
MaTepuaabHOU TOYKH.
[Ipoananu3upyiite XapakTep NPSAMOJINHEITHOTO IBHKEHUS TeJla 110

3 U3BECTHOMY 3aKOHY ABIKeHUs X(t)=10+2*t+0,5*%t"2 (m). Kakoii myTh OMK-1.V 1
MIPOMJIET TEJI0 3a yKa3zaHHOe Bpems t = 2 ¢? O00CHyiTe MpUMEHEHUE T
3aKOHOB, MCIIOJIb3YEMBbIX JIJIsl PEIICHUS 3a]1auu.

9 ChopmynupyiiTe nepBoiii 3akoH HproToHa. OIIK-1.3.1

10 OOBsSICHUTE IPUHIIUTT U3MEPECHHSI BEIMYMHBI CUIIbI, OCHOBAHHBIHN Ha OIK-13.1
TpeTbheM 3aKoHe HbloTOHA.
Kak, cornacno BTopomy 3akoHy Hbl0TOHA, 3aBUCUT YCKOpPEHHUE Tela OT

11 OIIK-1.3.1
€ro Macchl?
[IpuBenure npumep, WIIIOCTPUPYIOLIHUN TEHCTBUE TPETHETO 3aKOHA

12 OIIK-1.V.1
HproToHa.
Kamens nexxut Ha THe cocy/ia, MOJHOCTBIO MOrPYXEHHBIN B Boay. Kak

13 M3MEHHUTCS CUJIa JaBJICHUS KaMHsI Ha THO, €CJIM CBEPXY HaJIUTh OITK-1.B.1
KepOCHH (KepOCHH HE cMelnBaeTcs ¢ Bogoi)? O60ocHyTe CBOA
OTBeET.

14 HazoBure, kakoii u3 3akoHoB Kemsepa ycranasnuBaet ¢popmy OIK-13.1
TPAeKTOPHUH TJIAHET.
OrneHuTe 3aBUCUMOCTD CHJIBI BCEMUPHOTO TSATOTEHHS OT MacChl
B3aMMO/ICHCTBYIOIINX TEJ U PACCTOSHUS Mex1y HUMuU. OG0CHYHTE,

15 KaK U3MEHUTCS CUJIa B3AUMHOTO TSTOTEHHS ABYX TEJI, €CIIU Maccy OIIK-1.B.1
OJIHOTO W3 TeJl YBEJIUUYUTH BABOE, & PACCTOSIHUE MEXY TeIaMH —
YMEHBIIUTH B JBa pa3a.

16 Kakas ¢u3nyeckasi BenMunHa Ha3bIBA€TCs UMITYJIBCOM Tena? OIIK-1.3.1

17 Chopmynupyiite, Mpu KaKUX YCIOBUAX BBIMOIHIETCS 3aKOH OIMK-13.1
COXpaHEHMsI UMITYJIbCA.

18 Kaxkas pu3nyeckas BenuurHa Ha3bIBACTCS MOMEHTOM CHJIBI? OIIK-1.3.1
CpaBHUTE 3alIMCH OCHOBHOTO 3aKOHA IMHAMUKU JJIs MOCTYMATEIIbHOTO

19 Y BpaIllaTeJIbHOTO ABWKEHUS. HailinuTe B3auMOCBSI3H MEXIY STUMU OIIK-1.V.1
3aKOHAMH.

20 ChopmynupyiTe 3aKOH COXpPaHEHHUSI MOMEHTa UMITYJIbCa. OIIK-1.3.1

21 Kakas ¢u3nyeckast BeanunHa Ha3pIBaeTCs paboToi? OIlK-1.3.1

22 UT0 Takoe MOITHOCTh? OIIK-1.3.1

23 OO0bsicHUTE, TOYEMY HEHTPOCTPEMUTENbHAS CHUJIa PU BpAILlEHUH 110 OIK-1.Y 1
OKPY>KHOCTH HE IPOU3BOJIUT PabOTHI.
Uccnenyiite paboTy CHIIBI, €CIIA TE€JI0 MacCoi m = 1 KT 1o/ IeCTBHEM

24 HEKOTOPOM CHIIBI H3MEHHUIIO CBOKO CKOPOCTH ¢ vy =1 M/c 10 v = 3 m/c. OIK-1.Y 1

OO6ocHyiiTe MPUMEHEHNE 3aKOHOB, UCTIOIb3YEMbIX ISl pEIICHUS
3a/1a4H.




25

B 4yem cocTouT paznuuue Mexay KOHCEPBaTUBHBIMU U
HEKOHCEPBATUBHBIMU CHJIAMU?

OIIK-1.V.1

26

Kaxoit kopabib ABMKETCS MEJICHHEE — HATPY>KCHHBINA WITH
HEHArpyKEHHbIN — MPU OJJMHAKOBOW MOIIHOCTH JIBUTAaTENs?
OO6ocHyiiTe CBOIl OTBET.

OIIK-1.B.1

27

Uto Takoe noreHuuaibHas dHeprua? OT 4ero oHa 3aBUCUT?

OIIK-1.3.1

28

O6I>SICHI/IT€, HUMCECT JIX CMBICJI UBMCPCHUC a0COJIFOTHOT'O 3HAYCHHMS
HOTCHHH&HBHOP'I OHECPIUU TCJIa B HEKOTOPOM COCTOSAHUU.

OIIK-1.3.1

29

ChopmynupyiiTe 3aK0H COXpaHEHUSI MEXaHUIECKOU YHEPTUH.
IIpuBenuTe npuMep BBINOTHEHUS 3aKOHA COXPAHEHMS YJHEPTUU.

OIIK-1.3.1

30

Jan ToHkui cTep>kens Maccoid m = 120 r u jumHoii / = 50 cm,
CITOCOOHBIN BpaIIaThCsi OTHOCUTEIBLHO OCH, TPOXO/ISIICH Yepe3 ero
cepenuny. Paccunraiite ero MOMEHT MHEPLIMU OTHOCUTEIBHO
YKa3aHHOU OCH.

OIIK-1.V.1

31

[TokaxkuTe Ha MpUMepe TOHKOTo CTep:kHs HOM 20 cM 1 maccou 30
I, Kak nnpuMensiercs teopeMa lllrelinepa it pacyera MOMEHTa
WHEPLINHN TeJI IIPH NIEPEHOCE OCU BPAILLIEHUS C CEPEIUHBI CTEPXKHS HA
OJIMH U3 €r0 KOHIOB.

OIIK-1.V.1

32

Yemy paBeH MOMEHT UMITYJIbca a0COFOTHO TBEPIOTO Tejia?

OIIK-1.3.1

33

Kak Brrunciasgercsa KuHeTH4eCcKast SHEPTHA BpAlICHUA a6CO.HIOTHO
TBepaoro Tena? CpaBHUTE C GOPMYIION 1T KHHETHYECKOM SHEPT U
MOCTYNATCIIbHOI'O IBUKCHUS.

OIIK-1.V.1

34

ChopmynupyiiTe ABa OCTyIaTa TEOPUHU OTHOCUTEITLHOCTH
OWHIITEHHA.

OIIK-1.3.1

35

CnpaBemniiBa v B crieninaibHON Teopun oTHocuTenbHOCTH (CTO)
Kaccudeckas (popMyia Ul KHHETHIeCKo sneprun E = m*v?/2?
Ecnu HeT, To Kak pacCUUTHIBAETCS KUHETUYECKasl DHEPTUs Teja
coriacHo CTO?

OIIK-1.V.1

36

Omnpenenure, Kak USMEHUTCS IEPUO]] KOJIEOAHHH MPYKUHHOTO
MasiTHUKA IIpH YBCIUYCHUHN €TI0 MACCHI B 2 pasa, a JKCCTKOCTU
MIPY>KMUHBI — B 8 pa3.

OIIK-1.V.1

37

Kak cBs3aHa sHEprus TapMOHMYECKUX KOJICOAHUN C UX aMIUIUTYI0U?

OIIK-1.V.1

38

CnenaiiTe BBIBOJ 110 BOIIPOCY: KakK OyJeT H3MEHATHCS X0
MAasiITHUKOBBIX YaCOB IIPHU HACTYIUICHUH JIETHUX XKapKUX JTHEH 1o
CPAaBHEHHUIO C XOJIOJHBIMHU 3UMHUMHU JTHSIMH, €CJIU YacChl YCTAHOBJICHBI
B HEYTEIJICHHOM ITOMELEHUH (CTEP>KEHb MAATHUKA METANINUYECKU)?
ApPrymMEHTHpPYITE CBON OTBET.

OIIK-1.B.1

39

YT0 Ha3LIBaeTCA BOJIHOU?

OIIK-1.3.1

40

OOBscHUTE pa3nTuUre MEXIY MPOJIOIBHBIMU U MONIEPEUYHBIMU
MEXaHUYECKUMHU BOJHAMU.

OIIK-1.V.1

41

3anumuTe ypaBHEeHUe OeryIeil BOJIHBL.

OIIK-1.3.1

42

Yemy paBHa cpeliHss 00beMHas INIOTHOCTh SHEPTHH BOJIHBI?

OIIK-1.3.1

43

HcToyHMK 3ByKa U IPUEMHHUK IBUXKYTCS APYT OTHOCUTENBHO ApPYyra co
CKOPOCTSIMH Vyeim U Vyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B CpeJie
pasHa 340 m/c. [Ipoananu3upyiiTe 3a1a4y U ONpeIeIuTe
OTHOCHUTEJIBHOE N3MEHEHHE YacTOThI 3ByKa 3a cueT 3 dekra Jlomuepa.
HcTouHuK ¥ IPUEMHHUK JABUXKYTCS HaBCTPEUY APYT APYTY: Vyem = 40
Mm/c, v,y = 60 M/c.

OIIK-1.V.1

44

Cdhopmynupyiite npunimn [ roiresca.

OIIK-1.3.1

45

Uro Ha3pIBaeTcs UHTEpGepeHIrer BOIH?

OIIK-1.3.1

46

Uto Ha3biBaeTcs crosiuer BosiHOW? [IpuBenure npumep crosiueit

OIIK-1.Y.1




BOJIHBI.

47

HazoBute 0CHOBHBIC napaMeTpbl COCTOAHUA, KOTOPBIMU OIMUCBIBACTCS
TEPMOAMHAMHWYCCKAs CUCTEMA.

OIIK-1.3.1

48

Ha onny yanry BecoB mocTaBwiu OJFOALE € TOpsiUeit BOJIOH, a Ha
JIpYTryl0 ypaBHOBewnBaromue €€ rupyu. COXpaHUTCS JIA ¢ TEYEHUEM
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.

OIIK-1.B.1

49

3anummure YPaBHCHUC COCTOAHUA UACATIBHOI'O I'a3a.

OIIK-1.3.1

50

CKOIIBKO CTeTeHel CBOOOABI UMEET KECTKAs ABYXaTOMHAs MOJIeKya?
C KaKUMHU OBVDKEHUSIMU OHHU CBSA3AHEI?

OIIK-1.3.1

51

UYemy paBHa paboTa ra3a B M30XOpPHOM IIpolecce

OIIK-1.3.1

52

Onenute, 4yBCTBUTEIBHOCTh KAKOTO TEPMOMETPA BBIIIE — PTYTHOTO
WJIM COIUPTOBOTO (TTPH MPOYMX PABHBIX YCIOBHSX)?

OIIK-1.B.1

53

I'a3, Haxopsmuiics npu nocrostHHOM fasineHuu p = 100 xIla, uamenun
o00peMc V=4 M no Vo, =12 M. [TokaxuTe, Kak pacCUUTHIBACTCSA
paboTa rasa B TakoM Ipoliecce, 1 HallIuTe ee BEINYHHY.

OIIK-1.V.1

54

CrenaiiTe BBIBOBI IO XapaKTepy U3MEHEHMS TEMIIEPATYPHI I'a3a Mpu
ero ObIcTpoM pacimpeHuu. OTBET MOSICHUTE.

OIIK-1.B.1

55

Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAs MalllMHA.

OIIK-1.3.1

56

OneHuTe cUTyaluIo: Karisi MacastHUCTOM JKMJIKOCTH MOoNajaeT Ha
IIOBEPXHOCTh BOJIbI U PACTEKAETCs, 00pa3ys TOHKYIO IUIEHKY.
O06s3aTenbHO JIK 3Ta TIEHKA 3aKPOET BCIO MOBEPXHOCTH BOJIbI?
OO6ocHYyliTE CBOW OTBET.

OIIK-1.B.1

57

Onenute curyanuro. Uto 00KHUraeT KoKy CHIIbHEE: BOJIa WIH BOJSTHOM
nap OJAMHAKOBOM MaccChl IPU OAHOM M TOM )K€ Temiieparype?
O6ochyiite Bamn oTBer.

OIIK-1.B.1

Cemectp 3

58

Uto Takoe abCOIOTHO YEPHOE TEI0?

OIIK-1.3.1

59

Bo ckompko pa3 UBMCHUTCS IMOTOK SHCPIrur OT HUTU HaKaJIMBAaHUA
JIaMTIIbI, €CITU YIBOUTH €€ TeMreparypy? OO0CHYHTe Balll OTBET,
ormpasichk Ha 3akoH Ctedana-bonbpiimana.

OIIK-1.V.1

60

Pacnonoxure ciaemyromue CreKTpaJbHbIE KJIACCHI 3BE3/1 B MOPSIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — xenThle,

M — kpacHbie,

O —romy0Osie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3JIYYCHUS a0COTIOTHO YEPHOTO TeJa.
OOBsSICHUTE TIOJTYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHUS IBETA.

OIIK-1.V.1

61

OObsicHUTE TPUHLIUIT U3MEPEHUSI TEMIIEPATYPHI TeJla C ITOMOIIBIO
ONTHUYECKOTO MUPOMETPA.

OIIK-1.V.1

62

Urto HaspiBaeTcst BHENTHUM (HoTodPdekTomM?

OIIK-1.3.1

63

B kakux enununax cuctembsl CU MOXKHO U3MEPSITh SHEPTHIO (DOTOHOB?

OIIK-1.3.1

64

MoskeT 1 BUIUMOE U3TydeHHe BbI3BaTh (HOTOI(PDEKT B MIIACTUHE U3
MeTajuia, paboTa BbIxo1a KoToporo pasHa 3.5 3B? O6ocHyiiTe cBoi
OTBET.

OIIK-1.B.1

65

OObsicHUTE TPUYUHY BOZHUKHOBEHHS TOPMO3HOTO PEHTT€HOBCKOTO
U3JTy4CHHUS.

OIIK-1.3.1

66

OO0BsicHuTe, KaK 3HEeprus (JOTOHA CBsI3aHA C TTMHOW CBETOBOM BOJIHBI.
OOGocHyiiTe Ball OTBET.

OIIK-1.3.1

67

®DoTOH ¢ HHOK BOIHBI A = 97,04 1M paccesuics Ha HENOIBIYKHOM
anekTpoHe nox yriaom 0 = 90°. Tlpeamoxkure criocod onpeneneHus

OIIK-1.B.1




OTHOCHUTEJIBHOTO U3MEHEHHMS JUIMHBI BOJIHBI ()OTOHA IIPU
KOMIITOHOBCKOM paccessHuu. PaccunTtaiiTe ero BEIMYMHY B YKa3aHHOM
ciydae. KomnroHoBckast JuinHa

BOJIHBI paBHa 2,426 nm.

68

OnumuTe, 9TO MPEACTABIISIET COO0M aTOM B paMKax Mojelu ToMcoHa.
Kakue ocHOBHBIE HETOCTATKHA JAaHHOM MOIEIn?

OIIK-1.3.1

69

ATOM BOAOpOJa HAXOAUTCS B OCHOBHOM COCTOSTHUU. Kakoil 1JIMHbBI
BOJIHBI U3JTy4€HUE MOXKET UCITYCTUTh JaHHBINA aToM? OO0CHYITE Balll
OTBET, MCTOJIb3Ys MOCTYJIATHI bopa.

OIIK-1.V.1

70

B uem cocTout runotesa ne bpoiinsa?

OIIK-1.3.1

71

OO0bsicHUTE, IPU KAaKUX YCIOBHUSIX MUKPOYACTHUIII TPOSBIISIOT
BOJIHOBBIE cBOMcTBa. [IpuBeanTe npuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOMCTBA YACTHIL.

OIIK-1.3.1

72

Byner i nposiBIATE BOTHOBBIE CBOWCTBA (hyTOONBHBIN MY ITPH
MOMNaJIaHuK B BOPOTa MUPUHOMN 7 M, eciii macca Msiua 400 1., a
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

OIIK-1.V.1

73

KaxoB ¢u3ndeckuii cMbICI BOTHOBOH QyHKIHH?

OIIK-1.3.1

74

B uem oTnmume cTaMoHapHOTO M HECTAIMOHAPHOTO YPaBHEHHUS
[pénunrepa?

OIIK-1.3.1

75

CpaBHute AJvHy BOJHBI e bpoins nis mapuka maccoit m, = 0,2t u
s 2

npoToHa Maccoii m, = 1.67*10™’ kr, UMEIONUX OTMHAKOBbIE CKOPOCTH

V.

OIIK-1.V.1

76

Kakum 00pa3oM sHeprus «HyJIeBbIX KoJeOaHHi» KBAaHTOBOTO
TrapMOHMYECKOTO OCLIIIISITOpPA CBA3aHA C COOTHOIICHHEM
HeonpeneneHHocTei [ elizendepra?

OIIK-1.V.1

77

HOC‘II/IT&?ITC, CKOJIBKO 3JICKTPOHOB MOXET HAXOJUTHCSA B OCHOBHOM
COCTOsIHHMH B aTOMC.

OIIK-1.V.1

78

ITocuuTaiite, CKOIBKO JIEKTPOHOB B aTOME, Y KOTOPOTO LETUKOM
3aroJTHeHa BHEUTHSS 2p-0007109Ka. ATOM KaKOTo BEIIECTBA HMEET
TaKyI0 3JIEKTPOHHYIO KOH(QUTYpaIuio?

OIIK-1.V.1

79

OrneHuTe 1O MOPAIKY BETUUNHBI BpeMs )KU3HU KBAHTOBOTO
COCTOSIHHS, SHEPTHs KOTOPOTO XapaKTepU3yeTcsl pPa3MbIBaHHEM
nopsinka AE = 0.1 3B.

OIIK-1.B.1

80

MukpouacTuia 3amnepra B OAHOMEPHON OTCHIIMAIIBHOU IME IIUPUHOU
[/ ¢ GeCKOHEYHBIMH CTEHKAMH U HAXOJUTCS B COCTOSHUU C KBAHTOBBIM
yuciioM n = 1. [Tokaxure, KaKk ONpeneanTb KOOPIAUHATHI TOYEK, B
KOTOPBIX BEPOSTHOCTh OOHAPY)KUTh MHUKPOUYACTHUILY MAaKCUMAaJIbHA.
HaiinuTe nx B ykazaHHOM Clly4ae.

OIIK-1.B.1

81

KakuM MokeT ObITh CIIUH YaCTHII, KOTOPbIE OMUCHIBAIOTCS
cratuctukoi @epmu-/lupaka? [IpuBeanure npuMepsl TaKUX YaCTHII.

OIIK-1.3.1

82

OOBsICHUTE, YeM OTIMYAETCS XapaKTep 3aMOTHEHHUS COCTOSHHN
KBAHTOBOH CHCTEMBI ()epMHUOHAMH U OO30HAMH.

OIIK-1.3.1

83

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXICHHOI'O U3JIYYCHU.

OIIK-1.Y.1

84

[Ipennoxute TeopeTndecKoe 000CHOBaHHE, KAK H3MEHHUTCS
MIPOBOJIMMOCTh KPEMHHEBOTO 00pasiia, eCIi B HErO BHEIPUTH
HeOOJIbIIIOE KOJTMYECTBO UHANEBON puMecH? BaleHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTh UHAUS — 3.

OIIK-1.B.1

85

OnumuTe NpUHIUN paboThI J1a3epa Mo TPEXYPOBHEBON CXEMe.

OIIK-1.3.1

86

Jlazep paboTaeT o TpeXypoOBHEBOM cXxeMe. DHEPTHsI OCHOBHOTO
cocrosinust E1 = -8 3B, sneprus Bo30yxaenHoro cocrostaust E2 = -5
3B, sHeprus metactabunbHOro coctosiHusa E3=-5.2 3B. Onpenenute
JUIMHY BOJIHBI, HA KOTOPOH MPOMCXOANUT paboyee U3IydeHHUE.

OIIK-1.V.1




Yemy paBHa MOJIsIpHAs TEINIOEMKOCTh TBEP/IOTO Tella, COrJIACHO

87 . OIIK-1.3.1
KJIacCUYeCKor Teopun tertoeMkoctu rononra u [1tu?

33 OO0bsicHUTE, KaK KBAHTOBAs TEOPUS TETUIOEMKOCTH TBEPAOIO Tela OIK-1.Y 1
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHIITEIHA.

89 Kaxkas gactuna HazpiBaercs pononom? KakuM KBaHTOBBIM OIK-13.1
pacrpeielIeHueM ONHUCHIBAIOTCS (DOHOHBI? o

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencrabieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3aueta / audd. 3adera
Ne i/m [Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera Kon
WHNKATOpa

1 UTto u3yyaer 3yeKTpocTaTuka? OIIK-1.3.1

2 JlaiiTe onpeneneHrne TOYEYHOT o 3apsiaa. OIIK-1.3.1

3 Kak u3menurcs cusna B3auMoIeHCTBUS JBYX 3JIEKTPOHOB, €CIIU OIK-1.Y 1
paccTosiHie MeKAY HUMH YBETHUUTH B 3 pa3za? OO0CHYHTE Balll OTBET. T
[Tpoananusupyiite, Kakyro paboTy CoOBepIIaeT JIEKTPOCTATUIECKOE

4 10JIe MPOTOHA B aTOME BOJIOPO/Ia MPH TMOJIHOM 000pOTE AIIEKTPOHA OIIK-1.V.1
BOKDPYT HETO.

5 Kax B3aMHO OpHEHTHPOBAHbBI CUJIOBBIE JIMHUM U DKBUIIOTEHIIMAIIBHBIE OITK-13.1
MTOBEPXHOCTH? o

6 B kakux enununax cuctemsl CHY MOXKHO U3MEpPSITh HANIPSKEHHOCTh OIMK-13.1
3JIEKTPUYECKOTO MOJIs? o

7 UTo Ha3bIBaETCs SJIEKTPUUECKUM JUIIOTIEM? OIIK-1.3.1

8 Kakue BemecTBa Ha3bIBAlOT AUAJICKTPUKAMU? OIIK-1.3.1

9 OObsicHUTE pa3IUYUe MEXKIY MOJISIPHBIMUA U HEMOJISPHBIMU OIK-1.Y 1
JUDJIEKTPUKAMH.
[Ipoananu3upyiite, Kakoil BETUYMHBI 3apsij] JOJKEH HaXOJUTHCS Ha

10 00KJIa/IKax KOHJEHCAaTOopa, 4YTOOkI PH pa3HOCTH moTeHmanos Mmexay | OIIK-1.V.1
obkmaakamu B 12 B on o6manan sueprueit B 1 Jx.
Onenure, KaKol €MKOCTBIO OyyT 00Ja1aTh METAIIIMUYECKUE

11 [UIACTHHBI IUIoMmapi0 0.2 M2, KOTOpBIE pa3aeneHsbl cioeM mapaduna (¢ | OIIK-1.B.1
=2.5) Tommuuuou 0.5 cm?
Cremnaiite BBIBOJI, KAaK U3MEHHUTCS JIEKTPOEMKOCTbh IJIOCKOTO

12 KOHJIEHCATOpa C KBaJAPATHBIMU IIJIACTUHAMMU, €CJIU U3 3THX IUIACTUH OIIK-1.B.1
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJlpara.
OnenuTte cuTyanuo: 1Ba KOHAEHcaTOpa OAMHAaKoBOM emKkocTH 200

13 MK®D coenuHeHbl mapauienbHo. Kak n3aMeHUTCst uX 00111asi eMKOCTb, OIIK-1.B.1
€CJIM COEIMHEHUE 3aMEHUTh Ha MTOCJIE0BATEIbHOE?

14 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.1

15 Cdhopmynupyiite 3akoH OMa /17151 y4acTKa IeTH. OIIK-1.3.1

16 Kax n3aMeHuTCs COnpoTUBIIEHNE TPOBOJA, ECIH €T0 JUIMHA YBEIUUUTCS OMK-1.V 1
B 4 pasa, a tuaMeTp — yBeau4uuTcs B 2 paza? OOOCHYITE CBOI OTBET.

17 Paccunraiite MOIIHOCTD, BBIAEISAEMYIO Ha CONPOTUBIEHUH 3 KOM npu OIK-1.V 1
MIPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA.

18 Jalite onpeneneHue MarHUTHOW MHYKLHH. OIIK-1.3.1

19 Kakum 06pa3om omnpezensieTcst HampapiieHne cuiibl Ammepa? OIIK-1.3.1

20 Cdopmynupyiite 3akoH bro-Casapa-Jlamaca. OIIK-1.3.1

71 PaccuuraiiTe, uemy paBHa BeJIMYMHA MAarHUTHOTO TOJIS B LIEHTPE OIK-1.Y 1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.

2 Paccunraiite MarHUTHYI0 UHAYKLIHIO HA OCH JUIMHHOT'O COJIEHOU/IA, OIIK-1.V.1

conepxamiero 10 BUTKOB Ha CAHTUMETP JJIMHBI U (PeppOMArHUTHBIN




CEepACYHUK C MpOHUIIaeMOCcThio | = 100, ecinu mo HeMy IPOXOJIUT TOK
cuioit 2 A.

23

PaccuuraiiTe mIOTHOCTH HAMOTKH TOPOHUAA, HEOOXOJUMYIO, YTOOBI
MIpU CUJIE TOKa B HEM, paBHOU 10 A, MarHMTHOE TOJIE HA €70 OCH
umeno Benuuuny 1 mTo.

OIIK-1.V.1

24

Onpenenure, KaKOW 3aps/l HECET dJIEMEHTapHas YacTHIla, €CJIM OHa,
JBUTASICh CO CKOPOCThIO 1 MM/C B MarHuTHOM 1oJie ¢ uHayKiuei 0.5
Tn, ucneiTeiBaet aerictBue cuiibl Jlopenna Bennunnoi 0.16 mH.

OIIK-1.V.1

25

OneHuTe CUTyaluo: B MarHUTHOE 110JI€ C OJJMHAKOBBIMU CKOPOCTSIMU
BJIETAIOT MPOTOH U 3JIEKTPOH. ByAyT 1 OTIIMYaThCs UX TPAEKTOPUH, U
€CJIU J1a, TO KaKUM 00pa3oM? ApryMEeHTUPYHTE CBOI OTBET.

OIIK-1.B.1

26

B dem cocTouT siBJIEHHE 3JIEKTPOMAarHUTHOW MHAYKIIUN?

OIIK-1.3.1

27

[Ipoananuzupyiite Bennununy 9J1C, BO3HUKAIONIYIO B KOJIBIIE, KOTOPOE
BBIHOCSIT U3 MOJIS 32 BpeMsi 25 Mc. MeTaminueckoe KOJbLo PainycoM
10 cm HaxoauTCsl B MarHUTHOM Toie ¢ uaaykuueit 50 mTin. Oteer
3anuiunre B MB.

OIIK-1.V.1

28

JlaiiTe onpeneneHnsi AMaMarHeTHKaM M TapaMarHeTUKaM.

OIIK-1.3.1

29

Kaxkue BemecTBa Ha3bIBaloTCs heppoMarHeTUKaMu?

OIIK-1.3.1

30

UTo0 Ha3bIBAIOT KOIPLUUTUBHOM CHIION?

OIIK-1.3.1

31

Onpez[em/ITe, Kakas 3Hepr1/151 3aKJIFOUCHA B KaTyH_IKe I/IHIIyKTI/IBHOCTBIO
100 mI'a ¢ TokoMm cmitoit 0.2 A. OTBeT gaiite B MJIX.

OIIK-1.V.1

32

[IpemnoxxuTe crocod n3MepeHus: BEIMYMHBI MarHUTHON SHEPTUH,
3aKJIFOYEHHOM B KaTYIIKE, C MOMOLIBIO CONPOTHUBIICHUS.

OIIK-1.V.1

33

UTto Ha3bIBaeTCsl 3JEKTPOMAarHUTHON BOJHOM?

OIIK-1.3.1

34

Kak B3aMHO OpUEHTHUPOBAHBI B 3JIEKTPOMArHUTHOM BOJIHE BEKTOPHI
HANPSHKEHHOCTH AJIEKTPUYECKOTO OIS, MArHUTHON HHIYKIIUU U
CKOPOCTH BOJIHBI?

OIIK-1.3.1

35

ChopmynupyiTe 3aKOH OTpaKCHHS CBETA.

OIIK-1.3.1

36

[Ipoananu3upyiiTe, rae CBeT ABMXKETCS ObicTpee — B anmMase (n = 2.42)
niu B Boze (n = 1.33). Bo ckonbko pa3 paznnyaroTcs CKOPOCTH CBETA B
JaHHBIX cpeaax”?

OIIK-1.V.1

37

OneHuTe cUTyalMIo: JIyd CBeTa Ma/laeT Ha TpaHUIly paszena IByX
BenlecTs oA yriaom 30°. TTokas3aTens npeaoMiIeHUs IEPBOM Cpebl
paBeH 2.4. Bo3M0OXHO 11, 4TOOBI OTpa)KEHHBIN ¥ TPETOMJICHHBIN JTy4d
ObUIM IepIIEHAUKYISApHBI ApyT Apyry? Ecnu na, onpenenure
MoKa3aTesb MPEJTOMIICHHS BTOPOH Cpebl.

OIIK-1.B.1

38

Uro Ha3pIBalOT HHTEpdepeHueii ceera?

OIIK-1.3.1

39

OnummuTe, B YeM pa3inune MEXAY FT€OMETPUUECKON U ONITUYECKOM
Pa3HOCTBIO X0J1a CBETOBBIX JIyYEH.

OIIK-1.V.1

40

[Ipennoxute TeOpeTHIECKOE 000CHOBAHNE HATUYHS PaTy>KHON
OKpacKM Y TOHKHUX IUICHOK (pa3iuToe Ha MOBEPXHOCTU BOJbI MAclo,
MBUIbHBIE MTY3BIPH U T.I1.).

OIIK-1.B.1

41

Urto Takoe aucrnepcus cBeTa Kak sisiienue? [Ipuseaure npumepsl
HAOJIO/ICHUS] AUCTICPCHHL.

OIIK-1.3.1

42

[Ipoananu3upyiTe, Kakoi HAMOOJBIINI MOPSAIOK CIIEKTPA MOYXKHO
HaOJr0/1aTh Ha JU(PPAKIMOHHON peleTke, eciu oHa umeeT 500
MITPUXOB HA MUJUTUMETP U €€ 00JTyJaroT CBETOM C JITTUHOM BOJIHBI S00
HM.

OIIK-1.V.1

43

Yemy paBHa pa3HOCTH (Da3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM
Ha6monaeTcs1 MHUHHUMYM UHTEHCUBHOCTH?

OIIK-1.3.1




44

[1mockonosapru30BaHHBIN CBET MAIa€T HA aHAIU3AaTOp TaK, 4TO
IUIOCKOCTh MOJISIpU3alMK cocTaBisieT yroa 30° ¢ mIOCKOCTbIO
aHanu3aTopa. Bo cKonbKo pa3 yMEHbIIUTCA MHTEHCUBHOCTh CBETA B
YKa3aHHOM ciiydae?

OIIK-1.V.1

[lepeuenp TeM Uii KypCOBOTO TPOEKTUPOBAHMS/BBIIONHEHUS KypCOBOM paboOTHI
MpeICTaBJICHBI B Tabsmie 17.
Tabnuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM paboThI

Ne i/t

KYpCOBOI pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHHUSI/BBITIOTHEHUS

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Bompocel i mpoBeleHUS TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTHPOBAHHUS
npeICTaBICHBI B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii epedeHb BOIIPOCOB ISl TECTOB

y Kon
No /it [IpumepHBIil epeYeHb BOMPOCOB JIJIsl TECTOB
WHJUKaTOpa
Cemectp 1
Kakas Oyzmer TpaeKTopusl y 4aCcTHUIIbI, ABUKYIIEHCS paBHOMEPHO C
MIOCTOSIHHBIM T10 BEJIMYMHE YCKOpEHUueM?
1 1) [psimast muHUS OIIK-1.V.1
2) JIunus ¢ neperudbom
3) [TapaGona
4) OKpy:XHOCTH
Omnpenenure, Kakasi U3 MPEACTABICHHBIX (PUINUYECKUX BEITUIHH UMEET
€MHUIlY U3MEPEHHs, COBMAIAONIYIO C €AUHULICH U3MEPEHUs CUIIbI?
2 1) Nmmynbce OIIK-1.3.1
2) Yckopenue
3) Bec
4) VYrioBas CKOPOCTh
[Ipoananu3upynTe, KaKOi OTBET ABJISICTCS IPABUIBHBIM HA BOIIPOC:
«Yemy paBHa cyMMa BHYTPEHHUX CHUJI, JEHCTBYIOIIUX MEXIY TEIaMu
3aMKHYTOM MEXaHUYECKOW CUCTEMBI?)
3 1) V3MeHeHUIo SHEPTHH CHCTEMBbI OIIK-1.Y.1
2) Hyuo
3) H3MeHeHUuI0 UMITYIhCa CUCTEMBI
4) YCcKOpeHHIO IEHTPa MacC CUCTEMBI
Uro npou3oitaér nocne abCOMOTHO HEYIPYTOToO yaapa 4acTHI] MacCaMu
my = 4my u ¢ KuHeTH4Yeckumu sHeprusimu T, = 6T. Yactuna ¢ maccoit
m ABUTAJACh BIPABO, a YACTHUIA C MACCOM M) HaBCTPEUY YaCTHULIE C
Maccou m;.
4 OIIK-1.B.1
1) Yactuiiel OynyT ABUTATHCS BIIPABO
2) Ennnast yactuna 0yaer ABUTraTbCs BJIE€BO
3) Yactumpl Oy1yT MOKOUTCS
4) Yactuiiel OyayT IBUTATHCS B MPOTUBOIOJIOKHEBIE CTOPOHBI
5 Uto npon30iaeT ¢ MOMEHTOM MHEPIIMU CBUHIIOBOTO [IUJIMHIpA OIIK-1.B.1




OTHOCHUTEJIBHO OCH, COBIAAAIOIIEH C €70 NT€OMETPUIECKON OCBIO
CUMMETpPHH, €CIY HWIMHAP CILUIIOUIUTD B IUCK?

1) He usmenurcs

2) YBeJanuurcs

3) Coxpanutcs

4) CtaHeT paBHBIM HYJIIO

VYKaxxuTe BEpPHYIO 3alIUCh YPABHEHUS JUHAMUKH BPAILATEIIbHOTO
JBIKEHHUS.

1) M=J*o

2) e=M/J

3) M=L*n2
4) L =r*p*sina

OIIK-1.3.1

VYkaxwure, 4eMy paBeH MOMEHT HHEPLUH TOHKOTO 00pyda Maccoil m u
paguycar.

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

OIIK-1.3.1

Bri6epute ¢pa3zy, COOTBETCTBYIONIYIO TTEpBOMY 3akoH HproToHa:
«IIepBbiii 3akoH Hpr0TOHA yTBEpKIAET. .. »

1) ®akT cymecTBoOBaHUSI AOCOTIOTHOTO JTBUKCHHUS

2) CyumecTBoBaHMe HHEPUHAJIbHBIX CHCTEM O0TCYETA

3) daxT cymecTBOBaHUS HEMHEPIIMATBHBIX CHCTEM OTCUETA
4) @akT CcylecTBOBAaHUS MPUHLIUI OTHOCUTENIbHOCTH [ anumnes

OIIK-1.3.1

Vkaxure, B kKakux equHunax B cucteme CU usmepsiercs cuna:

1) xr*m/c
2) H

3) kr*wm’
4) wm/c?

OIIK-1.3.1

10

Paccuuraiite BenMunHy MOAYJsI MAaKCUMaIbHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JBUKEHUE KOTOPOM OMHUCHIBACTCS YpaBHEHHEM X = 3¢0s(2f —
m/4) cm

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

OIIK-1.V.1

11

Bri6epute GpopMyity, onpenensionlyo BeIuuuHy (pa3oBoi CKOPOCTH
BOJIHBI.

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

OIIK-1.3.1

12

Paccuuraiite, yemy paBHa paboTa KOHCEPBATUBHOM CHJIBI IO 3aMKHYTOM

OIIK-1.3.1




Tpaektopuu (o Toukam 1,2,3 u 1).

1) 3aBucHUT OT yOBUIH MOTEHITUATBLHON SHEPTHH

2) IlponoprmoHanbHa TPUPAIICHUIO KHHETHIECKON SHEPTUU
3) PaBHa Hy./10

4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

13

Kakas 13 nepeqnciieHHbIX PU3NIECKUX BEIUIUH UMEET Pa3MEPHOCTh
(kr*m)/c??

1) MowmeHT cuibl
2) MowmeHT uHepIuu

3) MowmeHT ummnyibca
4) Cuaa

OIIK-1.3.1

14

Korna TanreHnuanbHOE YCKOPEHHE PAaBHO HYIIIO, @ HOPMAJIbHOE
YCKOPEHHE TIOCTOSAHHO, TO TAKOE IBHIKEHHUE HA3BIBACTCA ...

1) PaBHOMEpHBIM KPHUBOJIUHEHHBIM

2) PaBHOMEpHBIM IIPSMOJIMHEHHBIM

3) PaBHOYCKOpEHHBIM MPSAMOJIMHENHHBIM
4) PaBHOMepHBIM BpalllecHHEM

OIIK-1.3.1

15

Bri6epute npaBmiibHBIN 0TBET. Kak H3MEHSIETCS MOIYJIb CKOPOCTH TIPH
HpHMOHHHeﬁHOM JABMOKCHUH, €CJIN 3aBUCUMOCTDb HpOfIl[GHHOI‘O TCJIOM
MyTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 15 + t°2

1) VYoOwiBaeT

2) Ilpoxogut uepe3 MUHUMYM
3) Bospacraer

4) Ocraércs MOCTOSTHHBIM

OIIK-1.V.1

16

Kax Be1yncisieTCsI MOMEHT HHCpIUHA MaTepHaHBHOﬁ TOYKH?

1) J=m*F/3

2) J=m*P/12
3) J=2*m*/*/5
4) J=m*»

OIIK-1.3.1

17

Kak cooTHOCATCS MOMEHTBI HHEPLMH TUCKa J1 1 nuiauHapa Ji, KoTopbie
MMEIOT PABHBIE MACChI U PaIUyChI?

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

OIIK-1.V.1

18

Haiinute oTHOMIEHNE TTpoU3BeIeHHBIX padboT (A1/A;), eciu aBa AKCKa ¢
paBHBIMH Maccamu U paauycamu R u R, (R} = 2R,) packpyunBaroT u3
COCTOSIHHSI TIOKOSI IO OJTMHAKOBBIX YTIIOBBIX CKOPOCTEH.

)1
2)3
3) 4
45

OIIK-1.V.1

19

Kaxoit yuéHnslii co3pai criennanbHyto Teoputo oTHocuTeabHocTH (CTO)?

OIIK-1.3.1




1) Tanunei
2) JUHIITEeHH
3) Jlopenit

4) bop

20

Bribepure ypaBHEeHUE, ONMCHIBAIOIIEE TAPMOHUYECKIE KOJIEOaHMsL.

1) x=0,1tg(2t2+n/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, Ipu KaKOM YCJIOBUHU B CUCTEME, COBEPILIAIOIIEH
BBIHY)KJICHHbIE KoJie0aHus, OyeT HaOI01aThCsl pe30HaHC (Mg —
coOCTBEHHAs 4acTOTA, () — YaCTOTa BBIHYKIAIOMIEH CHIIBI)?

1) ®>>w
2) ®>wmy
3) o=
4) o <<y

OIIK-1.3.1

22

BriGepure, kakast pusnueckas BeTUUMHA U3MEHSAETCS 10/ BO3ACHCTBUEM
CHJIBI Ha TEJIO COrJIaCHO BTOpOMY 3akoHY HbroToHa?

1) MounspHuas macca
2) Ckopoctb

3) Macca

4) MoMeHT uHepIuu

OIIK-1.3.1

23

BriGepure, B Kakoif cucTeMe TeJ MOTHBI MOMEHT UMITYJIbCa OCTaeTCs
ITOCTOSTHHBIM.

1) 3amkHyTOIl

2) HesamknyTO#, r;ile CcyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYITIO
3) HesamkHyTOH, r1e¢ CyMMa MOMEHTOB BHEIIHUX CHJI IOCTOSIHHA

4) HeszamknyTO#

OIIK-1.3.1

24

VYkaxute, paboTa Kakoil 13 MepeyrcIeHHbIX CHJI PaBHA HYIIIO MIPU
3aMKHYTOM TPaeKTOpPUU JBUKEHUS TeEINA.

1) Bsskoro TpeHus

2) Cwibl TpeHHS KauyeHUs

3) Tsarorenus

4) Cunbl TpeHUS CKOJIbKEHUS

OIIK-1.3.1

25

YeMy paBHa BEJIMUUHA YCKOPEHUs CBOOOIHOTO Ma/IEHUS g HA BBICOTE
HaJ| IOBEPXHOCTHIO 3€MJIM, paBHOU paaunycy 3emun? Bennuuny g
BOJIM3M TOBEPXHOCTH 3eMIIH IIPUHATH PAaBHOH 9.8 M/c’.

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

OIIK-1.V.1

26

[Tpoananu3upyiite, Kak U3MEHUTCS IEPUOJ KOJIeOaHH
MaTEMaTHYECKOr0 MasiTHUKA, €CJIU JJIMHY €ro II0JIBECA YBEJINYUTh B 9

OIIK-1.V.1




pa3, a Maccy rpysa — yBeJIMUHTh B 4 pa3a?

1) ¥YBeiuuurcs B 3 pa3a
2) VYBenuuutcd B 4 pasa

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

Uto npou30HAET CO CpeAHEN IHEPrUEH TOCTYNATEIbHOTO ABUKECHUS
OJTHOM MOJIEKYJIBI Ta3a, €CIIU 00BEM HEKOTOPOI MacChl HIeaTbHOTO Ta3a
M300apUYEeCKH YMEHBITWIICS B 2 pa3a?

27 OIIK-1.B.1
1) YBenuuutcs B 5 pa3
2) YMmensbmuTcs B 5 pas
3) YBenuuutcs B 3 paza
4) YMenbIuTCS B 2 pasa
OneHuTe, Kakoi ra3z Harpeercst OOJbIIe B CIEAYIOIICH CUTyalluu: ABa
Pa3IMYHbIX UCATBHBIX T'a3a — OJHOATOMHBIN U ABYXaTOMHBINA —
HaxoJsTCs MPU OAMHAKOBOM TeMIEpaType U 3aHUMAIOT OJJMHAKOBBIN
o0beM. ['a3bl cxxnMaroTcst anuabaTHUecK 10 yMEeHbLIECHHS o0bema B 2
28 | P& OIIK-1.B.1
1) I'a3b1 HAarpeaIUCh OTMHAKOBO
2) OnHoaTOMHBIN HarpeJscs 00JbLIe
3) JIByXaTOMHBII Harpesucs: OoJbIe
4) I'a3w1 BOOOIIIC HE HATPENHCH
Cemectp 2
YKaxkuTe sIBICHUE, KOTOPOe UMeHyeTcsl nHTepdepeHiueit BoaH?
1) OrubaHue BOJIHAMH MPETIATCTBUI
29 2) HaJjoxxeHue Apyr Ha APyra BOJIH, HAYIIMX OT KOTePeHTHBIX OLK-13.1
HCTOYHUKOB
3) OTKJIOHEHHE BOJIH OT NEPBOHAYAIIBHOTO HAIPABJICHUS
pacnpocTpaHeHHs IpU NEpexo/ie U3 OTHOU Cpesibl B IPYTyIO
4) 3aBUCHMOCTH (Ha30BOM CKOPOCTH OT JJTMHBI BOJTHBI
[IpoananusupyiiTe, KAKUM JOJKEH OBITH YIOJl MaIeHUsI CBETOBOIO JIyya,
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI ¢ ajaroumM yroiu 40°.
30 | 1) 25° OIIK-1.B.1
2) 55°
3) 20°
4) 45°
OneHuTe 31eKTPOEMKOCTD IIJIOCKOTO BO3IYILIHOTO KOHJIEHCATOPa, €CIH
paccTosiHue MEeXy ero 00KJIaJIKaMH YBEJIUYUTH B 9 pa3, a 001acThb
MeXIy OOKIaJKaMH 3aIUTh JUCTHUTHPOBAHHOU BO/IOH (& = 81)?
31 1) Ywmenbmurcs B 4 pa3 OIIK-1.B.1
2) VYBenuuutcd B 4 paza
3) YBeauuurcs B 9 pa3
4) VYBenuuutcs B 12 pa3
HazoBuTe BemiecTBa, KOTOPBIE PU OOBIYHBIX YCIOBUSAX MPAKTUYECKU HE
32 | mpoBOIAT DNEKTPUUECKUNA TOK? OIIK-1.3.1




1) IIpoBonHuKH

2) IlomynpoBoaHUKH
3) Ilmaruna

4) JIU3JIeKTPHKH

33

Kak HanpaBneHbl CUIIOBBIC TUHUU HAMIPSKECHHOCTH
ANEKTPOCTATUYECKOTO OIS, CO3JAHHOT'O TOUYCYHBIM OTPHUIIATETLHBIM
3apsaom?

1) 3akpyuyuBaroTCs BOKPYT 3apsaa

2) K3apany

3) 3akpyuuBarTCs BOKPYT 3apsija [0 4aCOBOW CTPEIIKE

4) 3akpyuMBarOTCs BOKPYT 3apsija MPOTUB YACOBOU CTPEIKU

OIIK-1.3.1

34

B kakux enqununax B cucteme CU usmepsiercss noTeHIuan
AIEKTPUUECKOTO T0JIsA?

1) AMm
2) B/™m
3) B

4) A*m?

OIIK-1.3.1

35

MoskeT 1 yacTuIla UMETh 3apsJl, BeIU4rHa KoToporo B 1.5 pasza
00JIbI1IE IIEMEHTAapPHOTO 3apsiaa?

1) Moxer

2) Hert, He MOxKeT

3) Moker, HO TOJIBKO €CIH 3apsij OTPULATEIbHBIN
4) MoxKeT, HO TOJIBKO €CIIU 3apsi/l IIOJIOKUTEIbHBIN

OIIK-1.3.1

36

UeMy paBeH MOTEHIMAI IEKTPUYECKOTO MO ?

1) IloreHuManbHOW dHEPTU €AUHUYHOTO MOJ0KUTEIBHOTO 3apsaaa Uiu
OTHOILIEHUIO IIOTEHIUAIILHOM SHEPIUU K 3apsAny

2) Pabote cui1 moJisi Mo nepeMenieHNI0 eIUHUYHOTO
MOJIOKUTEJIbHOI0 3apsiia U3 JaAHHOI TOYKH MOoJIsl B
0eCKOHEYHOCTh

3) Cune, AeUCTBYIONIEH Ha 3apsij, HOMENICHHbBIN B TaHHYIO TOUKY OJIS

4) KuneTndeckoil sHepruu MpoOHOTO TOUEYHOTO €AMHUYHOTO 3apsiia B
AHHOW TOYKE IOJIA

OIIK-1.3.1

37

Hanummre popmyny 3akona Oma B muddepeHnmansaoi popme:

1) R=U/
2) R=Q/PAt
3) j=c'E
4) R=P/

OIIK-1.3.1

38

OueHuTe ONTUYECKYIO JUIMHY NyTH L U3 0JJHON TOYKHU B APYTYIO, €CIU
paccTosiHue MeXAy ABYMs TOUKaMU IIPO3PAYHON AUBIIEKTPUUECKOU
cpensl S =4 m. [Tokazarens npenomiieHus cpeasl n = 1.5. OnTuueckas
JUIMHA ITyTU L U3 OIHOM TOYKH B APYT'YO COCTABUT. ..

1) 5wm
2) 6m

OIIK-1.B.1




3) Tm
4) 11 m

39

Kaxk Ha3pIBaeTCs BeIMYMHA HANPSHKEHHOCTH TIOJIA, €CIH
HaMarHM4eHHOCTh (peppoMarHeTrka oOpamaercsi B Hylb U
HAIpPsDKEHHOCTS T10JIs1 HalPaBJIeHa MTPOTHUBOIIOJIOKHO TIOJTIO,
BbI3BaBIIEMYy HaMarHU4MBaHue?

1) T'mcrepesucom

2) Ko3puutuBHOM cHI0#
3) Tonspuzarument

4) MarsuToaBWXKyIIEH CUIION

OIIK-1.3.1

40

OreHure, O KaKOW TPACKTOPHUH OYIET IBUTATHCS B MATHUTHOM I10JIE
YacCTHUILIA, JIETAIIAS C TOCTOSHHOW CKOPOCTBIO BAOJIb JIMHUM MarHUTHOU

WHIYKLUH.

1) OxkpyXHOCTBH
2) Ipsamas
3) Osanoun
4) Dnmunc

OIIK-1.V.1

41

B kakux CAUMHNIAX U3MEPSCTCA HAIIPAKECHHOCTD SJICKTPHYCCKOT'O moJs?

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

OIIK-1.3.1

42

Y CTaHOBHUTE COOTBETCTBUE MEX]Ty MATECPHUAJIOM ITPOBOJHUKA U €TO
AJIEKTPOIPOBOTHOCTHIO:

Marepuan DIEeKTPOIPOBOTHOCTS (O,
1/(Om-cm)

A) Merain 1)>10"-107°

b) [MonympoBoaHUK 2)10"°-10°

B) JIM9IeKTPUK 3) 10* - 10°

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

OIIK-1.3.1

43

OneHnure, Kak COOTHOCSTCS YIUIBI TAJIEHUS O U OTPAXKEHUS ( CBETA.

1) o>>Q
2) a>0
3) a=¢
4) a<o

OIIK-1.3.1

44

[Ipoananu3upyiite, uemy paBeH aOCOTIOTHBIN MOKa3aTeNb MPETOMICHHUS
Cpeabl C TUAIIEKTPUIECKON MPOHUIIAEMOCTBIO € = 16 1 MarHUTHOM
IIPOHUIIAEMOCTBIO 1L = 17

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

4) 1/16

OIIK-1.V.1

45

HJ’IH 00BACHEHMS KAKOI'0 SIBJICHUSA MOYKET OBITH MCITOJIb30BaH IIPHUHIUII

OIIK-1.3.1




I'toiirenca-dpenens?

1) KorepeHTtHOCTB

2) HMudpakuus

3) Ilonspusauus

4) KoprnyckyaspHO-BOJIHOBOH yalnu3M

46

[Ipoananu3upyiite, 4emMy paBeH NMEPUOJ PEIIETKH, KOT1a
nudpakuuoHHas pemerka coaepxut 200 mTpUxoB Ha MUJUTUMETP.

1) 100 mxm
2) 500 mxm
3) 200 mxMm
4) 5 MM

OIIK-1.V.1

47

[Tpoananm3upyliTe MHTEHCUBHOCTH CBETA NIPH HHTEP(EpEeHIIUH
OANHAKOBBIX BOJIH C HHTCHCHUBHOCTBHIO Tor KOTCPCHTHBIX HCTOYHHUKOB B
TOYKE, B KOTOPOU pa3HOCTh (a3 paBHa 2*n*N (N =0, 1, 2, ...).

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

4) 0

OIIK-1.V.1

48

Haitnure nmpaBriibHOE Ha3BaHUE NJ11 BEKTOPHOM CHIIOBOM
XapaKTEPUCTUKU JIEKTPOCTATUYECKOTO MOJIS.

1) Ilorenmuman

2) HanpsizKeHHOCTb
3) Hunyxus

4) 3apsn

OIIK-1.3.1

49

OreHuTe, KaKk 3aBUCUT JIEKTpUYECKas IPOBOJIUMOCTh POBOJHUKA OT
IIPUJIOKEHHOM K HEMY pa3HOCTHU MOTEHIMAIOB.

1) IlpsMo mpomopHrOHATEHO

2) IlpomoprimoHaNbHO CTETIEHH OT Pa3HOCTH MOTEHIIUAIOB
3) IlpomopimoHaIbHO KBaAPATy

4) He 3aBucuT

OIIK-1.V.1

50

Onenure, Kak U3MEHUTCSI CHJIA SJIEKTPOCTATHUECKOIO B3aUMOEHCTBUS
IBYX TOUEYHBIX 3apsI/10B, €CJIM OJJUH U3 HUX YMEHBIINUTH B 4 paza, a
paccTosiHue MEXy HUMHU YMEHBIINTD B 2 pa3a’?

1) Ymenbmutcs B 8 pa3
2) YMeHpmutcs B 2 paza
3) VYwmenbmutcs B 16 pas
4) He u3zMeHUTCH

OIIK-1.B.1

51

UTo U3 NePEYUCIICHHOTO SIBJISICTCS OCOOCHHOCTBIO CHUIIOBBIX JTUHHMA
MAarHUTHOTO TOJIs?

1) CujioBble IMHMHM MATHUTHOTO MOJISI BCErla 3aMKHYThbIe

2) MarsuTHbIC CHJIOBbIC IMHUHM HAYWHAIOTCS HA MAarHUTHBIX U
3aKaHYMBAIOTCS HA DJICKTPUUECKHUX 3apsiiax

3) MarauTHbie CUJIOBBIC TUHUY HAYMHAIOTCS M 3aKaHYMBAIOTCS Ha

OIIK-1.3.1




MAariuMTHBIX 3apsAaaax
4) MarsauTHBIE CUJIOBBIC TUHUY HAYMHAIOTCS M 3aKaHUMBAIOTCS Ha
QJICKTPHUYCCKUX 3apsAaaax

CrnenaiiTe BBIBOJI, KAKOM T€OMETPUUECKON (PUTYPOI MOKHO OIHUCATH
TPAEKTOPUIO JBMKECHUS 3apsDKEHHOM YaCTHUIIbI, IBUTAIOIICICS 0T
HeKOTOpBIM yTiioM (0° < o < 90°) K TMHUSIM MarHUTHOW WHTYKIIUH.

52 1) OKpykHOCTH OIIK-1.B.1
2) Ilapabona
3) T'unepbona
4) Cnupansb
OneHuTe cTeneHsb nosipuzauuu P cBera, eciiu CBET MpecTaBiIseT co0oit
CMECh €CTECTBEHHOTO CBETA € IUNIOCKOMNOJIPU30BaHHBIM. IHTEHCHBHOCTD
MOJIAPU30BAHHOTO CBETA B JIy4€ paBHA MHTEHCUBHOCTH €CTECTBEHHOTO
CBeETa.
53 OIIK-1.B.1
1) 25%
2) 35%
3) 50%
4) 75%
Paccunraiite nokasarens MPEJIOMIICHUS BEIECTBA, €CIIM CKOPOCTh CBETa
IIpY NIEPEXOE JTyya U3 BO3AYyXa B HEKOTOPOE BELIECTBO YMEHBIINIIAChH
Ha 20%.
54 1 1.2 OIIK-1.V.1
2) 1.25
3) 0.2
4) 2.2
PaccuuraiiTe yron Mexxy ONTHYECKMMU OCSIMU TOJIIpU3aTopa u
aHaym3aropa. IIpu npoxoKaeHNH CKPEIEHHBIX MOJIIpU3aTopa U
aHaJIN3aTOPAa NMHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.
55 1) 60° OIIK-1.V.1
2) 45°
3) 30°
4) 90°
[Ipoananusupyinre, KaKk U3MEHUTCS BEIUYMHA MAarHUTHOW MHIYKLUU Ha
OCH JUIMHHOTO COJICHOWJA, €CIIM TOK B HEM YBEIIUYMTH B 4 pasa, a
IUIOTHOCTh HAMOTKHY BUTKOB YMEHBIIUTH B 2 pasa.
56 1) YBequuwutcs B 2 pa3a OIIK-1.Y.1
2) VYBemunuutcs B 9 pas
3) VYwmenbmutcs B 9 pa3
4) Ywmenpmurcs B 3 paza
Cemectp 3
VYkaxuTe, KaKoe Telo sSBISAeTCs aOCOMOTHO YEPHBIM TEJIOM.
57 | 1) IlorJjomaer Bce najawinee HA HEro U3Jay4eHue OIIK-1.3.1

2) Ortpaxaet Bce nmajaroliee Ha HETO U3ITyUYCHHE
3) Hzmydaer B peHTI€HOBCKOM JHAIa30HE




4) Wznywaer B BUIMMOM JIMAIa30HE

58

VY KaKkoro u3 Tea oTpaxkaTesibHas CIOCOOHOCTH OJIM3Ka K HYIIO?

1) I[Ipo3paunoro
2) 3epKaabHOTO
3) MaroBoro

4) YepHnoro

OIIK-1.3.1

59

Onenure, BO CKOJIBKO pa3 yBEIHUMIACh SHEPreTHUECKasi CBETUMOCTh
abconroTHO YepHOTro Tena mpu ero HarpeBanuu ¢ T = 1000 K no T, =
3000K.

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

OIIK-1.B.1

60

Bri6epute, kakast popMyna HanbosIee TOUHO ONKUCHIBAET CIIEKTPATHLHYIO
IUIOTHOCTh SHEPTeTUYECKOM CBETUMOCTH a0COIIOTHO YEPHOTO Tena?

1) ®opmyna depmu-/lupaxa
2) ®opmyna boze-DitHiTeitHa
3) ®opmyaa Ilnanka

4) ®opmyna Panes-Jxunca

OIIK-1.3.1

61

Kakoe nznyuenue sSBisieTcsi paBHOBECHBIM ?

1) Anbda-, 6era-, raMMa-U3ITydeHUS

2) TensioBOe M3JIyUeHUE

3) JIazepHoe n3nyueHue B BUAUMOM U MH(PPAKPACHOM JHana3oHax
4) TopmM0O3HOE PEHTTEHOBCKOE U3ITYUCHHE

OIIK-1.3.1

62

YKaKuTe 3aKOH, KOTOPBII OMpeIessieT MOJI0KEeHHEe MaKCUMyMa
M3IIy9aTeIbHON CIIOCOOHOCTH aOCOIIOTHO YEPHOTO MPH 33JIaHHON
abCoNIOTHOM TemmepaType.

1) 3akon Credana-bonpimana
2) IlepBbiii 3axk0oH Buna

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-1.3.1

63

VYkaxxute Gopmyiy, onpeAesionyio SJHEPTUI0 CBETOBOTO KBAaHTa!

1) E=(m*c?)2

2) E=h*c

3) E=h*A

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

OIIK-1.3.1

64

[Tpoananu3upyiite, Kak ©3MEHSAETCS CHJIa TOKA HACBIIIEHUS MTPH
¢dorodrddexre B ciryyae yMEHbIICHHS CBETOBOTO IMOTOKA MaAI0IIETO
CBETa IMOCTOSIHHOM JUTMHBI BOJIHBL.

1) YMenbmaercst

2) CHauana yMeHbILIAeTCs, 3aTEM YBEIMUNBAETCS

3) CHavana yBeIMYMBACTCS, 3aTEM YMEHBIIAETCS

4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBIIAETCS

OIIK-1.V.1

65

IIpoananusupyire, 4TO MPOU3ZONAECT C KHHETUYECKON SHEPTUeh

OIIK-1.V.1




(hOTODIIEKTPOHOB, €CIIH, HE MEHSISI YaCTOTHI MAJAI0IIETO CBETa,
YBEJIUYUTh €r0 HHTEHCUBHOCTH B 2 paza?

1) Ymenbmuresd B 2 paza
2) YBenmuuutcs B 4 pasza
3) He usmennTcest

4) YBenuuutcs B 2 pasza

66

OneHuTe BETUUMHY KpacHO# rpanuiisbl porodddexra (B reprax) st
KaToJ1a, M3rOTOBJICHHOTO U3 BoJIb(ppama TommuHoi 2 MMm. KaTom mokpeIT
cioeM okcuja 6apusi. PaboTa BeIX0/1a 3IEKTPOHOB C IIOBEPXHOCTH
katoja paBHa 2 3B. [Tocrosunas [Tnanka — h = 6.6* 1034 Jx*c. 3apsn
snektpona —e = 1.6*10™"° K.

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

OIIK-1.B.1

67

Kakum 00pa3oM 3aBUCHT paboTa BBIXOA AIEKTPOHA C TOBEPXHOCTH
KaToJla U3 KaJIMUs OT YacTOTHI IaJIal0IIero ceera’?

1) IlpsMo mponopruoHaIbHO YacTOTe

2) IlponopuuoHaIbHO YCKOPSIOIIEMY HAIIPSKEHUIO
3) IlponopiuoHaabHO KBaapaTy 4acTOTHI

4) He 3aBHCHUT OT 4aCTOTBI

OIIK-1.3.1

68

[Tpoanammsupyiite, Oynet au HabmomaTbest pororddext, ecnu
IUTACTUHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JAIMHON BOJHBI 600 HM?
PaboTa BeIXO/a 351eKTpOHA U3 JTaHTaHa paBHa 3.3 3B.

1) ®otosddexT Bo3MOKEH, €CITU KaTOJ| HArPeTh 10 TeMIieparypsl 347
K

2) He Oyaer

3) dororddeKxT BO3MOKEH, €CIIH TOTIOJHUTEIHLHO PUIIOKHUTh K
IUTACTUHKE YCKOPSIOUIYIO Pa3HOCTh MOTEHIIMATIOB BEJIMUNHOMN HE
MeHee 1 B

4) ®otod(deKT BO3MOKEH C BEepOSITHOCTBIO p ~ 0.5

OIIK-1.V.1

69

OrneHuTe, OT KAKMX BEJIMYMH 3aBUCUT CHJIa CBETOBOTO JABJICHUS C
KBAHTOBOW TOYKH 3PECHHUS:

A) Yucna oTOHOB B CBETOBOM ITyUKE;

b) Dueprumn dotona;

B) Koa¢durmenra orpakeHHs MOBEPXHOCTH.

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

OIIK-1.V.1

70

[Tpoananu3upyiite, B KaKUX 00JaCTAX CHEKTPA AIEKTPOMArHUTHBIX BOJIH
BO3MOKHO Habmronenue 3¢dexra Komnrona.

1) Bunumelii 1nanazoH
2) Pagnonnanason

OIIK-1.V.1




3) TeparepiioBblii Tamna3zoH
4) PeHTreHOBCKMI THANA30H U TaMMa-U3J1yuYeHue

Cnemnaiite BIBOJ O BETMUYUHE MUHUMAIBHOTO OOPATHOTO HAMpPSKEHUS,
IIPU KOTOPOM IOJIHOCTBIO IIpeKparnaeTcs (OTOTOK. Y CIOBHE: SHEPTUs
dhoToHOB paBHa 6.5 5B, a poToOKaTO U3rOTOBIICH U3 IUTHUS, paboTa
BBIXOJIa KOTOPOTO cocTaBisieT 2.5 3B.

71 OIIK-1.B.1
1)4B
2)9B
3)6.5B
4)2.5B
Onenure, BO CKOJIBKO pa3 1aBJIE€HUE CBETA, 1a1AI0IIETO
MEePIEeHIUKYISAPHO UICAITbHO 3epKaIbHON OBEPXHOCTH, OOJIbIIE
JIaBJIEHUS CBETA, MAJAOILETr0 NEPIEHINKYIISIPHO UACAIIBHO YEPHOU
MTOBEPXHOCTH.
72 OIIK-1.B.1
12
2) 1
3)1.5
4)3
Kakum 06pazom umnyibsc (hoTOHA CBSA3aH C IJTMHOW BOJIHBI?
1) HMmnynsc npsMo NponopLUOHaIeH JIMHE BOJIHbI
73 | 2) Wmnynbsc npsMo MpONoOpLMOHANIEH KBaJAPaTy IJIUHBI BOJHbI OIlIK-1.3.1
3) Umny/bc 00paTHO NPONOPUMOHAJIEH JVINHE BOJTHBI
4) Hmnynsc npsMo NponopLHOHAIeH KOPHIO KBaIpaTHOMY OT JUIMHBI
BOJIHBI
B kakoii o61acTu ciekTpa 3JIeKTPOMArHUTHOTO U3ITyYeHUS UMITYIIbC
¢boTOHA UMeeT MUHUMAaIbHOE 3HaueHue?
74 | 1) UndpakpacHoe H3ITyICHHE OIIK-1.3.1
2) TeparepLoBo€ U3J1y4eHHE
3) PertrenoBckoe n3mydeHue
4) Papnonsiayuyenue
[Ipoananu3upyiite, Kakoe U3 NPUBEICHHBIX BbICKa3bIBAHUI
IIPOTUBOPEUUT KBAHTOBOW TEOPUU CBETA:
1) UHTEeHCHMBHOCTH CBETA He 3aBUCUT OT IUIOTHOCTH MOTOKA
(¢oTOoHOB M MX IHEPTUU
75 | 2) CBeT MOXET U3Ty4aThCsl M PacIpOCTPAHATHCS TOJIBKO OTAETBHBIMU OIIK-1.V.1
MOPUHUSMHU — KBAHTAMH
3) KaxkxioMy 13 KBaHTOBBIX COCTOSIHH, B KOTOPOM HaXOJUTCSl aTOMHast
CUCTEMa, COOTBETCTBYET ONPE/ICIIEHHBIN YPOBEHb SHEPTHH
4) Inst yacTULIBI HE MOTYT OBITH OJJHOBPEMEHHO TOYHO U3MEPEHBI
KOOPJMHATHI U UMITYJIbC
VYKkaxxuTte, B UeM 3aKJIH0YaeTCsl CMBICII IIEpBOro nocryJiara bopa.
76 1) YrTBepxaeHue 0 cymecTBOBAHMH CTAIMOHAPHBIX COCTOSIHUIA, B OIK-13.1

KOTOPBIX aTOM He M3J1y4aeT U He MOIJIOIAaeT JHePIruu
2) Pa3nocTh 3HEpruil ABYX CTAllMOHAPHBIX COCTOSHUM paBHA SHEPTHUH
M3ITy4aeMOT0 WJIU MOIJIONIAeMOr0 KBaHTa CBETa




3) B aTome 37eKTpOHBI ABHXKYTCS 110 OpOUTaM, OJM3KUM K KPYTOBBIM
4) ATOM COCTOMUT U3 MOJOKUTEIBHO 3apsyKEHHOTO S1pa U
OTPHLIATEIIBHO 3aPSHKEHHBIX 3JICKTPOHOB

77

Bri6epuTe, kakoe U3 NpUBEICHHBIX HUKE BBICKa3bIBAaHUM MPaBUIHHO
OIMHCHIBAET CIIOCOOHOCTH ATOMOB K M3JIYYCHHUIO U TIOTIIOUICHHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) [oryiomaTh U U3Jy4aTh JHUIIL HEKOTOPbII IUCKPETHBIH HA0OP
3HAYEHUH JHEPIruu

2) M3ny4aTh ¥ OTJIOMATH JTIO0YIO TTOPIIMIO YHEPTUU

3) U3znyuath 1160 TUCKPETHBIN HAOOp 3HAUEHUI SHEPTHH, JTUOO0 JITI00YI0
MOPLUIO SHEPTUN

4) N3nydats 1100y10 MOPIUIO SHEPTUH, A TIOTJIONIATh JIUIIb HEKOTOPBIN
JMCKPETHBIN HAOOp 3HAaYCHUN PHEPTUU

OIIK-1.3.1

78

yKa)KI/ITe, K KaKOMY JIMalla30HY U3JIYUCHUA OTHOCATCA NNECPCXOAbI U3
cepun bampmepa B atome Bozoposa.

1) TemnnoBoe u3iydyeHue

2) PeHTreHoBckoe U3IydeHUE
3) T'amma usznydenue

4) Buaumblii cBeT

OIIK-1.3.1

79

[Mpoananu3upyiiTe, KaKk M3MEHUIACH SHEPTHUs aTOMa BOJOPOA MPU
M3ITy4eHIH UM (QOTOHA C JUIMHOM BOJHEL A = 4.86*107 M.

1) VYBenuumnacs Ha 4.86 5B
2) Ymenbmujaach Ha 2.55 3B
3) VYwmenbmunach Ha 4.86 3B
4) VBenunuuinach Ha 9.72 5B

OIIK-1.V.1

80

OneHure pa3HOCTb SHEPTUH OCHOBHOTO U BO30YKIECHHOTO COCTOSTHUSA (B
5B). JlaHO: 37IEKTpOH B aTOME Tieperiel U3 BO30YKIEHHOTO COCTOSHUS B
OCHOBHO€, U TIPHU JaHHOM IEPeX0/ie MPOU3O0IILIO U3NydeHue GoToHa C
JUTHHOM BOJHEL 650 HM.

1) 0,458
2) 1,95B
3) 1,25B
4) 2,25B

OIIK-1.B.1

81

VYkaxure, B UéM 3aKJII0YaeTCs runores3a ae bpoins:

1) JIro0bie MUKPOYACTHIIBI HAPSAY ¢ KOPIYCKYJISPHBIMH 00J1a1a10T
BOJIHOBBIMHU CBOMCTBAMU

2) AToM He MOKET CoJiepKaTh Oojiee IBYX AIEKTPOHOB, HAXOSAIINXCS B
OJIMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSAX, OTIPEIENIIeMbIX HA00POM
YeThIPEeX KBAHTOBBIX YHCET

3) OHOBpEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 33]aTh
KOOPJMHATBI M UMITYJIbC MUKPOYACTHUIIBI

4) DHeprus UCIyCKAeTCsl U MOTJIONIAETCS] HE HEMPEPBIBHO, a
OTJIENbHBIMU KBAHTAMU

OIIK-1.3.1

82

BriGepure yTBepxaeHue, Hauboee NpaBUIbHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:

OIIK-1.3.1




1) MuxpouyacTuubl MOTYT NPOSIBJASTH BOJTHOBbIE CBOICTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL

3) VY ka0 4acTULIBI CYIIECTBYET AaHTUYACTHIIA

4) Snpo aToMa COCTOMT U3 KBApKOB

83

Paccuuraiite nnuHy BoiHBI A€ bpoitns a1 3eKTpoHa, ABUKYIIET0Cs CO
31

ckopocThio 3.6 km/c. Macca anexkrpona m, = 9,1*%10™" kr, 3apsin

nexTpoHa qe = —1,6%107" Ku.

1) 1.6 Mkm
2) 2.6 ™M

3) 201 um
4) 3.6 MKkM

OIIK-1.V.1

84

VYKaXuTe KOJIMYECTBO 3HAYECHUN, KOTOPBIE MOKET IIPUHUMATD
MarHuTHOE KBAaHTOBOE YKCIIO M IIPU JaHHOM 3HaY€HUU OPOUTAIBHOTO
KBAaHTOBOT'O uucina /[?

12+1
2)31+1
3Hi-1;
4)1

OIIK-1.3.1

85

YKa)KI/ITe, 4TO ONpPCACIACT INTaBHOC KBAHTOBOC YUCIIO N.

1) DHepreTuyeckue ypoBHH 3J1eKTPOHA B aTOMe

2) BenmnunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME

3) IIpoekunto opOUTATBHOTO MOMEHTA UMITYJIbCA 3JIEKTPOHA Ha
3aJJaHHOE HaIIPaBJICHUE

4) BennunHy MOMEHTa UMITyJIbCa 3JEKTPOHA B 3aJaHHOM HaIlpaBJICHUU

OIIK-1.3.1

86

YKa)KI/ITe, YTO OonpeAcIa€T MAarHUTHOC KBAHTOBOC YHUCJIO M.

1) OpOuTanbHBI MEXaHUYECKU MOMEHT 3JICKTPOHA B aTOME
2) DHEPruro CTallMOHAPHOTO COCTOSIHUS 3JIEKTPOHA B aTOME
3) BesiluunHY MOMEHTA HMITYJIbCA JIEKTPOHA B 32ITaHHOM
HATIpaBJIEHUH

4) DHepreTuyecKue YpOBHH JJICKTPOHA B aTOME

OIIK-1.3.1

87

B gectp Koro HazBaH 3(peKT pacuienienus ypoBHel 3HEPTuu aToMa BO
BHEIIIHEM 3JIEKTPUYECKOM Mosie?

1) DitHmTeiHa u e Xaaca
2) lITapka

3) OTTHHTCray3eHa

4) AapoHoBa-boma

OIIK-1.3.1

88

Kax Ha3BIBaIOT JTMHUH B CIICKTpPC KOM6I/IHaI_[I/IOHH01"O paccesaHus C
qaCcToTaMHt, MCHBIIIMMH 4aCTOTHI ITaJaronicro cBera?

1) OpankeBbIMH CIIyTHUKaMU

2) AHTHCTOKCOBBIMH CITyTHUKaMH

3) CTOKCOBBIMH CIIyTHHKAMH

4) AHTaroHUCTUYECKUMH CITyTHUKAMU

OIIK-1.3.1

89

[TosicauTe (hr3MUECKUI CMBICIT BOJIHOBON (DYHKIIUH.

1) BonHoBas ¢pyHKIMS NPONOPIHMOHATbHA SHEPTUU YaCTHIIBI

OIIK-1.3.1




2) IlpousBeneHue BOTHOBOH (QYHKIINHM HA KOMILJIEKCHO-
CONPSIKEHHOE BbIPa’KeHHE PABHO IJIOTHOCTH BePOSITHOCTH
00Hapy:KeHUsl YACTHIbI.

3) BonnoBas pyHKIMS 0OpaTHO MPONOPLUUOHATBHA JAJTMHE BOJIHBI e
bpoina

4) BonHoBas QpyHKLUS MpeACTaBIIET COOON KHHEMATHUYECKUN 3aKOH
JBUKCHHSI MEKPOYACTHUIIBI X=X(t) B HEIBHOH (opme.

90

Bribepure BepHYI0 (GOpMYTUPOBKY COOTHOLICHHUS HEOIIPEIEICHHOCTEH
['eitzenbepra:

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

OIIK-1.3.1

91

VYkaxxuTe, Kakue 4acTUIbI ABISAIOTCS (PepMUOHAMHU.

1) OnexTpuyecku 3apsHKEHHbIE YACTHLIBI.

2) DIeKTpUYeCKH HEHTpabHBIE YaCTHIIBI.

3) Bce yacTuupbl ¢ MOyl EJbIM CIIHHOM.

4) DAeKTpUYECKHU 3apsSKEHHbBIE YACTHIIBI C IIEJIBIM CIIHHOM.

OIIK-1.3.1

92

Kaxk nHa3biBaeTcs TBEp10€ TENO, y KOTOPOTO BaJICHTHAsS! 30HA MOJIHOCTHIO
3aroJIHeHa, 30Ha TPOBOJIUMOCTH — MOJTHOCTBIO CBOOOHA, a IIUPUHA
3aMnpeIeHHON 30HbI BEJIMKA IO CPABHEHHIO C YHEPTUEH TEIIIOBOTO
NBUKECHUA?

1) IIpoBomHuk

2) Ju3J1eKTPUK

3) IlomynpoBogHHK

4) IlpuMecHBIH NOITYIPOBOAHUK

OIIK-1.3.1

93

Kakyro pazmepnocts nmeet nocrosHHas [nanka B cuctreme CHU?

1) dx*c
2) Hx/c
3) Jx/m
4) JIx/>B

OIIK-1.3.1

94

KaKaH BHECCHUCTEMHAas €AUHUIIA I/ICHOJ'IB3yeTC}I JJIsL I/IBMepeHI/ISI 3Hepr1/11/1
MHKpOYacTu?

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

OIIK-1.3.1

95

OueHuTe, KaKOH CMBICT UMEET COOTHOIIIEHHE HEOTPEACICHHOCTEN
['eitzenOepra 1y1st SHEPTUW YaCTHIIBI U BPEMEHHU NMPEOBIBAHUS €€ B
COCTOSIHUHM C TAaHHOM dHEprueii?

1) Oneprus npsiMo NponopLUOHAIbHA BPEMEHU
2) Dwueprus 00OpaTHO MPOMOPLHUOHATIHFHA BPEMEHU

OIIK-1.B.1




3) DHeprus u BpeMst MOTYT OBITh U3MEPEHBI OTHOBPEMEHHO CO CKOJIb
YIOJIHO BBICOKOM TOYHOCTBIO

4) Yem 0oJib11e HeoNpeIeJeHHOCTh JHEPIUH, TeM MEHbIIIe
HeoIpe e IeHHOCTh BpeMeHH

B xoJ1e u3MepeHust ¢ J0CTaTOYHO BHICOKOM TOYHOCTHIO ObLIa
oTpesieNieHa X-COCTaBIAIONIas UMITYJIbca AIeKTpoHa. OOBSICHUTE, YTO U3
3TOTO CIEAYET, PYKOBOACTBYSACH COOTHOLICHUSIMHA HEOIPEAECIICHHOCTEN
Ieiizendepra.

1) Bpewms u3HU U DJHEPTHUS AJIEKTPOHA UMEIOT CYIIECTBEHHYIO
HEOTPEIeIEHHOCTh

2) KoopauHara X 3J1eKTPOHA He MOKeT ObITh onpe/ieseHa ¢
BbICOKOH TOYHOCTBIO

3) Bce KoopaAMHATHI AIEKTPOHA MOTHOCTHIO HEOTIPEICTICHHBIC

4) y- ¥ Z-COCTaBIAIOLINE UMITYJIbCA 3JIEKTPOHA UMEIOT CTPOTO
OTIpe/ieIEHHOE 3HAUCHHE

96 OIIK-1.V.1

Kax Ha3pIBaeTCsS COCTOSHIE OJICKTpOHA B aTOME€, COOTBCTCTBYIOIICC
MHUHUMAJIbBHOMY BO3MOKHOMY 3HAUCHUTIO €TI0 3HepFI/II/I?

97 | 1) Bo30yxaeHHOE COCTOSIHHE OIK-1.3.1
2) MeracTabuiabHOE COCTOSTHHE
3) OcHOBHOe cOCTOsSIHME
4) BaneHTHOE COCTOsSIHHE

B yewm 3akmogaercs TyHHENbHBIH ) dexT?

1) B BomHOBOM XapakTepe IBHKEHUSI MUKPOYACTHUIIBI B
MIEPUONYECKOM ITOTEHIINAJE

2) B xopmycKyJIsspHOM MOBEJCHUH 3JIEKTPOMAarHUTHOTO U3TYy4eHUS MTPU

98 MPOXOXKACHUHU €TI0 Yepes3 Y3KOE OTBEPCTHE OIK-1.3.1

3) B HaxokIeHUU 4acTHUIIBI CPa3y B HECKOJIBKUX TOUYKaX MPOCTPAHCTBA
OJIHOBPEMEHHO

4) B npoxo:kaeHHN MHUKPOYACTHIIbI Yepe3 NOTeHIHAJIbHBIN 0apbep,

KOrjga 3Heprus 4aCcTulibl MEHbIII€ BbICOTBI 3TOI'0 6apbepa

Kakue noaBu>XHbIe YaCTUIBl WM KBa3UYACTHUIIBI SBJIAIOTCS HOCUTEIAMHI
3apsja B MOJTYIPOBOAHUKAX?

99 1) DnekTpoHbI OIIK-1.3.1
2) IIpotoHnbl

3) DJIeKTPOHBI U ABIPKH
4) Hownsr

llpumeuanue. Cuctema OlEHUBAHUS TECTOBBIX 3aJJaHUIN PA3TUYHOTO TUIA!

1) 3aganume KOMOMHMPOBAHHOIO THIA ¢ BHIOOPOM OJHOI0 BEPHOI0 OTBeTa M3
yeTbIpex NpeNJIOKEeHHBIX U 000CHOBAHMEM BBIOOPA CUHMTACTCS BEPHBIM, €CJIH TPABHIBHO
yKa3aHa IMQpa U MpHUBEICHBI KOHKPETHBIE apryMEHTHI, UCIOJb3yeMble NPHU BbIOOpE OTBETA.
[TomHOE CcoBmazeHWE C BEPHBIM OTBETOM OIleHMBAaeTCs | 0OamioM, HEBEPHBIM OTBET WIIM €ro
orcyrctBue — O OayoB.

2) 3apanue KOMOMHMPOBAHHOIO THIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBeTA
U3 NPeNIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIHU
MPaBUJILHO yKa3aHbI IU(PHI M TPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yeMbIe MPU BBIOOpE




orBetoB. [lonHOE coBmajzieHWe C BEPHBIM OTBETOM OIICHHMBAaeTCs | Oamiom, eciid JTOMyIICHBI
OIMMOKY WJIH OTBET OTCYTCTBYeT — 0 6ayioB.

3) 3agaHue 3aKpbLITOr0 THIIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbl BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOTIO CTOJIOIA BEPHO COIOCTABJIEHBI C
MO3UIUSAMU APYroro ctondma). [TonmHoe coBmageHne ¢ BEPHBIM OTBETOM OIleHUBAeTcs 1 Gamiom,
HEBEPHBII OTBET WU ero oTcyTcTBHe — () 6amioB

4) 3amaHue 3aKPHITOr0 THUIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEpPHBIM, €CIIM TMPaBWIBHO YKa3aHa Bcsl mocienoBaTenbHOCTh Lugp. IlonHoe coBnaaeHue c
BEPHBIM OTBETOM OIIEHHUBaeTCs 1 Oamiom, eciii TOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asioB.

5) 3agaHue OTKPBHITOr0 THIA C Pa3BEPHYTHIM OTBETOM CUHTACTCSI BEPHBIM, €CITH OTBET
COBMAJIa€T C OTAJOHHBIM IO CcOAepkKaHUIO M mojHoTe. [IpaBUiIBHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oaynia, eclii AONyIIeHa o Ha OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noJHBIN — 1 Gasut, eciau gomymieHo 6oee 1 omuOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHb TeM KOHTPOJIBHBIX pabOT MO AMCHUUIUIMHE OOYYAIOMIMXCS 3a04HOU (OPMBI
00ydJeHus1, IpeICTaBICHBI B Ta0mmie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeHno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIOIINE MPOLETYPbI OLICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOMUX HdTambl (OpMUPOBAHHUS KOMIIETCHLMH, COJepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyIONIMX MOPANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

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

11.1. Meronuueckue yka3zaHUsl Uil OOYYalOIIMXCS IO OCBOCHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOMW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO TIIO3HAHHWS, HOBEUIINX
JTOCTHKEHUIN HaydHOW MBICTH. B ydeOHOM mporiecce JEKIUsl BBIMOJHIET METOIOJIOTHIECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYIO (QYHKIUH. JISKIUs pacKphIBacT MOHITHIHHBIN ammapar
KOHKpeTHOW oOnactu 3HaHWs, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[lmaaupyemMble pe3yNbTaThl IPU OCBOCHUN 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:

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

— TIOTy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE TNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO TSI CAMOCTOSITEIHHOW pabOTHI;

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




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

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMHUHOB U TTOHITHH.

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

CTpyKTypa MpeoCTaBIeHUs JISKIIMOHHOIr0 MaTepyaa:

JISKIIMH COTJIACHO paszzenam (Tabmn.3) u remam (tabm.4).

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

[IpakTrdeckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM OpraHu3anuu y4eOHOTO
mpolecca, 3aKIIF0Yaronasics B BHIIIOJIHEHUU 00YyJaIOIIUMUCS 1O PYKOBOJICTBOM MPETOAaBaTeNs
KOMITJIEKCa YYEOHBIX 3aJlaHWi C IEeJbI0 YCBOCHHS HAyYHO-TEOPETHYECKHUX OCHOB Y4YeOHOM
JTUCITUTIIAHBL, TPHOOPETEHUS] YMEHUW U HABBIKOB, OIIBITA TBOPUYECKON JACSITEILHOCTH.

[lenmpr0 MPaKTHYECKOTO 3aHATHUSA ISl 00YUAIOMIEroCsl SIBJISICTCS] PUBUTHE 00yUYaIOIIUMCS
YMEHHI ¥ HaBBIKOB IMPAKTUYECKON ESATEIBHOCTH 10 U3y4aeMOW TUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O00YUYAIOIIMMCS TPAKTUIECKUX 3aHSITHIA:

— 3aKperuieHue, YriayOJleHHue, pacIiupeHre M JAeTaiu3alus 3HAHWW MpU PEIICHUU
KOHKPETHBIX 33]1a4;

— pa3BUTHE I[IO3HABATCIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBIIAQJICHHE HOBBIMH METOJAaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JHUCIUTLINHEL

— BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TIOJYYEHHBIX 3HAHUM IS
BBITTOJTHECHHS 33 TaHMI;

— ofecrniedyeHne palMOHAILHOTO COYETAaHUs KOJUIEKTUBHON M WHIANBUAYAIbHON (opMm
o0Oy4eHusl.

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHATUN

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

[IpakTHyeckue 3aHATHS TPOBOIATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3aad,
CBSI3aHHBIX C TEOPETHUUYECKMMHM BONPOCAMH, PACCMATPUBAEMbIMU B JICKIIHOHHOM Kypce U B BUJIE
pa3bopa BOMpPOCOB, KOTOPBIE MOT'YT BOZHUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Metoanuyeckre yka3aHHMs IO IPOBEIEHHIO IPAKTHMUYECKUX 3aHATUH TNpPUBEAEHBI B
CIIEAYIOMMNX TocoOusix, umeromuxcst B Oubnuoreke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIE:

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

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

3. KBantoBas ¢usuka: cOopuuk 3amad / [B. M. AuapeeB u np.]; mox pen. H. II.
JlaBposckoii u FO. H. Lapea. — 2-e u3a., gom. — CI16.: TYAII, 2023. - 60 c.

Crpykrypa ¥ dopMa 0TUETA O IIPAKTUYECKOU paboTe




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

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

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

Buvi6oowvl 1o mpoenanHoi padboTe JOIKHBI COAEPKaTh OCHOBHBIE pe3yIbTaThI MO padoTe.

TpeboBanust k 0hopMIICHUIO OTYETA O MPAKTUYECKOMN paboTe

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

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHus TpUBEIEHHI B CEKTOpPE HOpMAaTWBHOM mokyMeHTanuu [YAII
https://guap.ru/regdocs/docs/uch

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

11.3. MeTtonuueckne ykazaHusi UIsi OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPATOPHBIX
pabor.

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

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

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

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

— TOJIyueHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

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

3ajianue ¥ TpeOoBaHU K IPOBEICHUIO Ta00PaTOPHBIX PaboT

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

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

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

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




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

— KakuMH MpruOopamMu U Kak BEAYTCSI U3MEPEHHUS;

— Kak CJIeayeT MPOBOIUTH IKCIICPUMEHT.

[TonydeHHbIH 1omyck K paboTe oTMeYaeTcs MpernojaBaTesieM B xKypHae.

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

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

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

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

CrpykTypa u dhopma oTueTa 0 1a60paTOpHON paboTe

OT4er KOKEH COJIEPKaTh CIEAYIOIINE Pa3Aeibl:

1. Ilens paGoTHI.

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

2. Ornucanue 1a00paTOPHOM YCTaHOBKH.

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

3. PaGouwne popmyibl.

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

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

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUMN.




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

5. Ilpumepsl BBIUUCICHUH.

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

6. BrbrunciieHne norpemHocTe.

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

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

7. TI'paduku u pUCYHKH.

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

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

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

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

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

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

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

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

BrIBoA 0MKEH COOTBETCTBOBATH 11€JIM PAOOTHI.

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIA00OpATOPHON padoTe




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

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

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

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

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

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

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

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

5. KBanToBas ¢usuka. Jlaboparopusiii nmpaktukym // B.M. Auapees, M.1O. Eropog,
N.N. KoBanenko, A.B. Konbsuibnio, E.H. Kotnukos, N.I1. Kpekrynosa, H.I1. JlaBposckas, FO.A.
Hosukosa, JI.A. Ilomos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. udpus.
CIIoI'YAIL 2021. 90 c.

11.4. Meronnueckue yka3aHus IJIsi 00yJaromuUXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboThl

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

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

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

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

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

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

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

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

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



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

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

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

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

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

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

[Tlpomexxyrounast  arrectanus  OOy4alONIMXCS  NpeXycMaTpuBaeT  OICHHWBAHHE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHbIX OOYydYalolMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CAaMOCTOATENIBHOIN paboThl, CIIOCOOHOCTH
INPUMEHATh WX JUIS PEHICHUs NPAaKTUYEeCKUX 3ahad. JK3aMeH, KaK IPaBUIIO, MPOBOJHUTCS B
NepuoJl SK3aMECHAIMOHHOW CECCMM W 3aBepIlaeTcs] aTTECTAIlMOHHOW OIICHKOW «OTIMYHOY,
«XOPOILOY, «yIOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHHON.

— 1uddepeHIMpOBaHHBIM 3aueT — 93TO (opMa OLEHKM 3HAHUHM, TOJTYYEHHBIX
00yJaroIMMCs MTPH U3YYECHUH AMCHUIUIMHBL, IPH BBIMOJIHEHHH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-HCCIIEJOBATENBCKUX paOOT U MPOXOKICHUN MPAKTUK C ATTECTAlMOHHON OLIEHKOM
«OTIMYHOY», «XOPOIIOY», KyIOBIECTBOPUTEIBEHOY, «HEYIOBICTBOPUTEIHLHOY.

B teuenue cemectpa CTyAeHTY HEOOXOUMO cIaTh He MeHee 75% nabopaTopHbIX padoT,
He MeHee 75% MpakTU4ecKuX paboT, BBIOJHUTH TECTUPOBAaHUA B cpeae LMS He Huke oneHKH
"y10BIETBOPUTENBHO". B cilyuae HEBBIIIOJIHEHUH BBIILIEU3I0KEHHOTO, CTYACHT, IIPU YCIIELTHOM
IPOXOXKJCHUN TPOMEXYTOYHOH arrectaiud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAllMOHHYIO OLIEHKY BhIIIE "XOpoio".

OK3aMeH MOXET MPOXOAUTbh B BUJAE YCTHOI'O OIpoca WM TecTupoBaHus. OCHOBaHUEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTAallUU SIBJISCTCS YCIEIIHOE MPOX0KICHUE 00YJarOIMCS
TEKYILEro KOHTPOJIS yCIIEBAEMOCTH.

Kpurepun onennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJIMYHO»: YPOBEHb OCBOEHHS KOMIIETEHIIMH «BBICOKMIT». KommereHuun
chopmMHpoBaHbl. 3HAHHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO MPUMEHSIOTCS
K PELICHUIO KaK THUIOBBIX, TaK M HECTaHAAPTHBIX TBOPYECKUX 3adaHuil. J/lemMoHCcTpupyercs
BBICOKHMI YPOBEHb CaMOCTOSITEIbHOCTH, BBICOKAS aJaITUBHOCTD ITPAKTUYECKOI'O HaBBIKA.



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

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMU «IIOPOTOBBIN».
Komnerenninu  chopmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHl 3HAaHHMH. YMEHUS
(parMeHTapHBl M HOCAT PEMPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITEJIBHOCTH NTPAKTUYECKOTO HABBIKA.

Onenka «HEYI0BJIETBOPUTEIbHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KoMmnereHuun He chopMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMS M HaBBIKU
He c(hOpMUPOBaAHBHI.

OCHOBHBIMM OpPHEHTHpPAaMHM IIPpH MOATOTOBKE K IPOMEXKYTOYHOM aTTECTAlMU IIO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMHA M IIEpEeYeHb PEKOMEHIyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromeMycsi peKOMEHAYeTCs TaK OpraHW30BaTh y4eOHYIO paloTy,
YTOOBI IEepe] MEpBBIM THEM Hadala CecCHd OBbUTM CIOaHbl M 3allMIIEHBl BCe JaOOpaTOpHBIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, I0
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BbEM
paboThl pacnpeessiTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl MOJrOTOBKH, KOHTPOJIMPOBAThH
KaX/IbIii JICHb BBIMOJHEHUS pabOoTBhI.

Cucrema OLICHOK IPU NPOBEJCHUM TEKYHIETO KOHTPOJIS M MPOMEXKYTOYHOU aTTECTAllMH
OCYILIECTBIISIETCS B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxxeHue o TEKyIIEM KOHTPOJE YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYyYAIOIIMXCS 10 O0pa3oBaTeIbHBIM IMPOTPaMMaM BBICIIETO
obpazoBanus B ['Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI
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