MMWHHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHU ST POCCUMCKOM
OEJEPALINUN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHUE BBICIIETO
oOpazoBaHUs
"CAHKT-IIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOT'O [TIPUBOPOCTPOEHU A"

Kadenpa Ne 3

YTBEPXIAIO
PykoBonuTenb HarpaBieHUs

npod., A.T.H., JOII.

(IOJDKHOCTD, Y4. CTEIICHB, 3BaHIE)

C.B. be33atees

(MHUIMABL, (aMIIHs)

(moruck)

« 22 » wmwoHa 2023

PABOYAS [TPOTPAMMA JJUCIHAITIJIMHBI

«Du3rKa»
(HaumeHOBaHUE UCIIMILTUHEI)

Kon mampaBneHust moaroToBKu/
CIIELIMATIbHOCTHU

10.03.01

HanmenoBanune HaIpaBJICHUA

Nudopmannonnas 6€30macHOCTh
HOIIFOTOBKI/I/ CIICHUAJIbHOCTH

HaumenoBanue
be3onacHOCTh KOMITBIOTEPHBIX CUCTEM
HaIlTpaBJICHHOCTH
®dopma 00yueHus OYHas

Cankr-Ilerepoypr— 2023




Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)

J011., K.().-M.H. Sl 12.06.2023 B.B. JIoOanos

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) ) (mozxmHcs, nata) (MHUDHATEL, (haMIIIHs)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 14 » wona 2023 r, npotokon Ne 14

3aenyromuii kadempoit Ne 3

-
J.T.H., TPOd. A5 14.06.2023 A.B. KonbuibiioB

(yd4. cTeneHp, 3BaHUC) S (moamuch, nara) (uHUIMANEI, hamMuIns)

OtserctBenHslit 3a OI1 BO 10.03.01(01)/
Jo1., K.T.H., JOII. , ( " 21.06.2023 B.A. MBUILHUKOB

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) £ (HO,I[HI/IVCB,‘ nara) (MHUDHATEL, (haMIIIHs)

3amecTuTeNb qUpeKTopa HUHCTUTYTa Ne3 1o Meronndeckoit pabote

Lo 21.06.2023 H.B. PemetnukoBa

(OIDKHOCTB, Y4. CTETICHB, 3BaHHE) - (monmuce, nara) (MHULHATEL, (haMIIIHs)



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— mporpamMmy OakalaBpuara IO HampaBlIeHHI0 NOAroToBku / crnenuanbHoctd 10.03.01
«HpopmarronHas 6€30MacHOCTbY HANpPaBICHHOCTH «be30MmacHOCTh KOMIBIOTEPHBIX CHCTEM.
Jucuumumna peanusyercs Kadeapoid «Ne3y.

JucuuniuHa HanejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEAYIOMIMX KOMIETEHIIUA:

OIIK-4 «Cnoco0OeH TpUMEHSTh HEOOXOAMMBbIE (U3UYECKUE 3aKOHBI M MOJCIU JUIS
pelieHus 3a1a4 NpoQecCUOHaNbHON ASITETbHOCTIY;

OIIK-11 «CrocobeH mpoBOIUTH SKCIIEPUMEHTHI 110 331aHHOW METOUKE U 00pabOTKy MX
PE3yIbTaTOB.

CopneprkaHue TUCIHUIIMHBI OXBATHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MpoOieMaMu o01Iei
bu3HKH.

[IpernonaBanrie TUCHMIUIMHBI TMPEAYCMAaTPUBAET ClEAyIone (GOpMbl OpraHU3aIUU
y4eOHOTro mporecca: JEKIHUH, J1abopaTopHbIe pabOTHI, CaMOCTOSTENIbHAs paboTa CTyACHTA,
KOHCYJIbTaIlHH.

[IporpaMMoil IUCHUIIIMHBI TPETYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAsA aTTecTays B hopme nuddhepeHIpoBaHHOTO 3a4eTa.

OO6miast TPyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTABISET 7 3a4ETHBIX €IUHUIL, 252
yaca.

SA3bIK 00y4YEHUS 110 AUCIUTUITMHE «PYCCKUINY.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- MOJTy4eHHE CTYICHTAaMU HEOOXOAMMBIX 3HAHUN U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;

- TpPEeACTaBICHHE BO3MOXKHOCTH CTYJEHTaM pa3BUTh W MPOAEMOHCTPUPOBATH HABBIKK B
U3MEPEHUSX, BEIUMCICHUSIX U 00pabOTKE pe3ynbTaTOB H3MEPECHHUIA;

- CO3JaHWE TOMJICPKUBAIOIICH O00pa30BaTEIBbHOM Cpelbl TPENOoJaBaHUus JJII OCBOCHUS
TEXHUYECKUX TUCIMUILINH.

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

1.3. TlepedeHp UTAHUPYEMBIX PE3YIbTATOB O0YUEHUS 110 TUCITUTIIINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs MUCIUIUIMHBI OOYYaIOIIUNUCS JOJDKEH 00J1aaTh CIASAYIOIIUME
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETEeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHs KOMIETEHIINI U MHAUKATOPOB UX TOCTHKEHUS

Kareropus (rpymma) Kon u Kon n HaumeHnoBaHre WHIUKATOPA
HaUMEHOBaHUE
KOMTIETEHITHH JOCTUKEHHSI KOMITETEHITUT
KOMTIETEHITHH
OIIK-4.3.1 3gaeT 0CHOBOIIOJIATAIOIIHE
MIPUHIIUITE MEXaHUKU
OIIK-4.3.2 35aeT 0CHOBOIIOJIAraIOIIHE
MPUHIIAITE TEPMOJIUHAMUKH U
OIIK-4 Cnocoben MOJICKYJIIPHOHN (hU3UKH
IIPUMEHSATD OIIK-4.3.3 3HaeT OCHOBHBIE M10JIOKEHHUS
HEOOXOIUMBIE AJIEKTpUYECTBA U MarHeTU3Ma
Oo6menpodeccnonansueie | puszndeckue 3akoHbl | OI1K-4.3.4 3HaET OCHOBHBIE MOTOXKEHHS
KOMIIETEHIINH Y MOJIENH IS Kosie0aHuM ¥ ONTHKU
peleHus 3axad OIIK-4.3.5 3HaeT OCHOBOMOJIATa0INe
poeCCHOHAIBHON | IPUHIIAITBI KBAHTOBOM (PU3UKH
JeATEIbHOCTH OIIK-4.Y.1 ymeer pematb 6a30BbIe
MpUKJIaHbIe pU3nuecKue 3a1auu
OIIK-4.VY.2 ymeer genatb BbIBOJbI U
(dbopMynupoBaTh UX B BUJE OTYETA O
MIPOJICJIAHHOM HCCIIeI0OBATENBCKON paboTe
OIIK-11 Cnocoben
OIIK-11.3.1 3HaeT TEOpPETUYECKUE OCHOBBI
MIPOBOJIUTH o
TEOPUHU MOTPEIIHOCTEN
O6menpodeccuoHaIbHbBIE | IKCTIEPUMEHTHI 10 .
o OIIK-11.VY.1 ymeer nmpoBOAUTH PU3HUECKUI
KOMTIETEHITHH 3aJIaHHOM METO/IHUKE
IKCIIEPUMEHT, 00padaThIBaTh €r0
1 00paboTKy UX
PE3YIIbTATHI
pEe3yNbTaToOB

2.  Mecro pucuuniunsl B cTpykType Ol

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

— «MaremaTuka. AHaTUTHYECKass TEOMETPHSI M IMHEHHAS areOpay;

— «MaremaTuka. MaTeMaTUYECKHI aHAIIN3Y.

3HaHUd, TOMy4YEHHBbIE NPU HW3YUYEHUU MaTepuana JaHHOW JUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIbHOE 3HAY€HHE, TAK U MOTYT UCIIOIb30BATHCS MPU U3YUYEHUU JPYTUX JTUCIUILIAH:

— «DIIEKTPOTEXHUKAY,

— «CXEMOTCXHHUKAY;

— «DJIEKTPOHUKAY.




3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 1O AUCHUTUTHHE (M paclpeeNieHHe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABICHBI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh AUCIUIIITUHBI

B yueGHoi paGoTs! Beero TpynoeMKoCTh 10 ceMecTpaM
Nel No2
1 2 3 4
Oowan mpyooemKocmp oucCyunIuHLl, 7/952 4/ 144 3/ 108
3E/ (uac)
M3 Hux uacoe npaxmuyeckoil n0020moeKu
Ayoumopnuie 3auamus, BCETo 4yac. 102 51 51
B TOM YHCJIE:
nexumw (JI), (gac) 68 34 34
npaktudeckue/cemunapckue 3anatus  (113),
(qac)
naboparopusie pabotsl (JIP), (dac) 34 17 17
KypcoBoii mpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 54 54
Camocmoamenvnas paboma, Bcero (4ac) 96 39 57
Buo npomesxcymounoit ammecmayuu: 3a4er, JK3.,
mudd. 3auger, sk3amen (3auer, dudd. 3au, | dudd. JK3. Hudd. 3au.
DK3.**) 3au.

%

IIpumedanue: KaHIUAATCKHI SK3aMEH

4. ConepxaHue TUCIUTIINHBI
4.1. Pacnpepnenenue TpyI10€MKOCTH JTUCLIUIUIMHEI IO pa3jeiaM U BUIaM 3aHATHH.
Pazaenbl, TeMBI TUCITUTIIIUHBI M UX TPYJOEMKOCTh IPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbl TUCITUTIMHBI H(e;c;gn (gg) (311312) (g;[) ((I:{Eg

Cemectp 1
Pasnen 1. Mexanuxka. 11 7 13
Pasznen 2. KoneOauusa u BOJTHEL. 11 7 13
Paznen 3. DnexkrpuuectBo. 12 3 13
Utoro B cemectpe;] 34 17 39

Cemectp 2
Paznen 4. DnexkrpoauHamMuka 12 7 19
Pazgen 5. BonHoBas 1 kBaHTOBas OIITHKA 11 7 19
Paznen 6. KBanToBas ¢pusuka 11 3 19
Uroro B cemectpe: 34 17 57
Htoro 68 0 34 0 96

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4yaromKUMHUCS  OMNpENEeNIeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccnoHaIbHON AEATETHLHOCTHIO.

4.2. ConepxkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHITHI.




Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIE 4.

Tabmuna 4 — ConeprkaHue pas3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep paznena

Ha3Banue u copeprxanue pa3aeinoB U TeM JEKITMOHHBIX 3aHATUN

Paspen 1.

Mexanuka.
Kunematnka naBWKeHHsT MartepualibHOM Touku. Ilytb wm
nepemenienne. CkopocTh ©  yckopeHue. HopmanbHoe u
KacarenpHoe yckopenus. llocrymarenbHoe UM BpamiatreibHOE
nBkeHne. OCHOBHAs 3ajla4ya KUHEMAaTHKUA MaTepUaIbHOM TOUKH.
CBsi3b JIMHEHHBIX M YIVIOBBIX BEIUYMH MpPH BpallaTeIbHOM
JBUKEHUU.
WNuepumanbHple  cucteMbl  orcuera. (OCHOBHBIE — 3aKOHBI
KJIACCHYECKOU MUHAMHKHU - 3aKoHBI HbroroHa. OcHOBHAg 3amada
JUHAMHUKU MaTepUaibHOM TOUYKM. HemHepruanbHbIE CHCTEMBI
otcyeTta. CUibl HHEPIUMU. 3aKOH COXpPAaHEHHsSI UMITysbca. LleHTp
Macc u ero asumxenue. Cucrema eHTpa Macce.
Mexannueckass paboTta W MOHIHOCTh. KuHeTWdeckas sHEprus.
3aMKHYThIE€ U HE3aMKHYTbhIE cucTeMbl. [loTeHInanbHas >Heprus
cucteMbl. CBsi3b MEXKAYy MOTEHUUATBHON SHEPrUed M TMoJieM
KOHCEPBAaTUBHBIX CHJ. 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPIUH.
MOMEHT cuiabl U MOMEHT HMIIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHs MOMEHTAa HUMIyJbca. MOMEHT HMMIyJbca
TBEPAOrO TeJda OTHOCUTEIIBHO HEMOABMKHOW OCH. MoOMEHT
uHepuuu. OCHOBHOE YpaBHEHHE JMHAMHUKU BpAIATEIBLHOTO
JBUKEHUS TBEPJOTO Tena. Kunernueckas SHEPTUst
Bpamarmonierocss tBepaoro tena. lloctymaTtel  criennanbHON
TEOPUH OTHOCUTENBHOCTU. JIOPEHIIOBO COKpalleHUE JIIUHBI
crepxHa. OCHOBBI pPEIATUBUCTCKOM MeXaHWKU. WHTEepBai, ero
WHBAapUAHTHOCTh.  PenstuBucTCKMiA  umnyinbc.  OCHOBHOE
YpaBHEHUE PEIATUBUCTCKON AMHaMuKH. KnHeTnueckast sHeprus
PEAATUBUCTCKOMN YaCTULIBI.
CBs13b Macchl U 3Heprun. CBA3b MEXAY SHEPrueil U UMIYJIbCOM
YaCTHIIBI.

Pazgen 2.

Kosie0anus u BOJHBI.

I"apmonunyeckuit u AHMapMOHUYECKU I OCIUJUISITOP
(MaTeMaTHYECKUN MasATHHUK, (U3MUECKHN MasSTHUK, KOoJeOaHUs
noa aedcTtBueM ynpyrod cuibl). ClioeHue KoJIeOaHWH.
Hudbdepennmanbaoe  ypaBHeHue  konebanuil. CBOOOIHBIC,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
Kunematrka BOJHOBBIX MpOIECCOB (IJIOCKHE U cdepudecKue
BoNHBI). BonHoBoe ypaBHeHue. IlpuHIun cynepno3uiuu.
OHeprus BonHBL. [loTok »Hepruu. HHTEHCHBHOCTH BOJHBI.
Crostyasi BosiHA. 3BYK. OCHOBHBIE XapaKTEPUCTHUKHU 3BYKOBOM
BOJIHBI.

Pa3pnen 3.

DJIeKTPUYECTBO.




Onextpuueckuid 3apsii. CBoHcTBa 3IEKTPUUECKOTO  3apsfa.
B3aumoneiicTBue 3IIEKTpUYECKUX 3apsAJ0oB B BaKyyMe. 3aKOH
KynoHna. DNeKTpoCTaTUIECKOE ToJIe. HanpsixeHHOCTB
JIeKTpocTatudeckoro  moist.  [lpuHmmnm — cymeprosuuuu.
DNeKTpUYecKuii aumnosib. PaboTa CHII  3IEKTPOCTATHYECKOTO
noisd. TeopemMa O DIUPKYISAUUM BEKTOpa HANPSHKEHHOCTH.
[ToTeHIManbHOCTD AIEKTPOCTATUYECKOTO Moud. HampskeHHOCTD
Y NOTEHLHUAJ 3JIEKTPOCTATUYECKOIO MOJIA, CBA3b MEXIY HUMH.
Teopema l'aycca U1 2IEKTPOCTATHYECKOTO IIOJIS B BaKyyMe.
OnekTpocTaTMKa B BEIeCTBE.  TuUNBl  JUAJIEKTPUKOB.
Honspuzanus ausnekTpukoB. CBOOOAHBIE U CBSI3aHHBIE 3apsbl.
Jusnexrpudeckas BOCIIPUMMYUBOCTb. JusnexTpudeckas
MPOHHUIIAEMOCTh.  DJIEKTPUYECKOE  CMEIICHHE  (MHIYKIIHS).
Teopema T'aycca mjist AJIEKTPUYECKOTO TOJSI B AUAJIEKTPHKE.
[Tone BHYTpu NPOBOAHMKA. DJIEKTPOEMKOCTh. KOHIEHCATOpHI.
OHEprusi  CUCTEMBbI  DJIEKTPUYECKUX  3apsAI0B.  ODHEPrus
3apsDKEHHOr0  MpoBojgHMKA. OObEMHas IUIOTHOCTb SHEPIHH
IIEKTPUYECKOTO TOJISI. DIEKTPUUECKUM TOK. DIEKTPOABUKYILAS
cuna. 3akoHbl Oma u JDxoyns-JIeHHa B UHTETpaJbHOM M
mudepeHranbHoN popmax.

Pa3nen 4.

DJIeKTPOAMHAMMKA.

3akon bwuo-CaBapa-Jlamnaca. Ilone coneHouma u  Topouja.
®opmyna Jlopenma. Cunma Awmmnepa. MarHutHoe moJjie B
Benlectse. HamarumuenHocts. MarHuTHas BOCIPHUMMYHMBOCTb.
MarunuTHas nponuriaeMoctb. HanpsskeHHOCTh MAarHUTHOTO TOJIA.
JlnamMarHeTuKy, nmapaMarHeTHKH, ¢eppomMarHeTHku. Teopema o
HUPKYJSIIUM BEKTOpa HAMPSHKEHHOCTH MAarHUTHOTO MOJIsl. 3aKOH
@®apanes. [lpaBuno Jlenma. Camounaykuusi. Bzaumuas
uHAyknus. OObeMHas IJIOTHOCTh SHEPIMM MarHUTHOTO TOJIS.
Cucrema ypaBHeHuid MakcBemia. MaTtepuanbHble ypaBHEHHUS.

Pa3pnen 5.

BoJiHOBasi 1 KBAaHTOBas ONTHKA.
[Inockne MOHOXPOMATUYECKHE DJIEKTPOMATHUTHBIE  BOJIHBIL.
CBolicTBa JIEKTpOMarHuTHLIX BoJIH. BekTop YMmoBa-IloiiHTHHTA.
3aKOHBl TPEJIOMIICHUS M OTpPaKEHHUs cBeTa. AOCONIOTHBIH

[I0Ka3aTellb [PEIOMIICHUS. WnTepdepenmms. Mertonsl
HaOmroneHust wuHTEepdepeHunn cBera. Jludpakuus cBeTa.
[TpuHIMI ['toiirenca-®penens. Hucnepcus CBeTa.
Hudpaknuonnas pemeTka. [Tonspuzanusa cBera. 3akoH
Mauoca.

TennoBoe uznydenne Ten. 3akoH Kupxroda. 3akoHbI U3ITydeHUS
abCoOMIOTHO dYepHOro Tena. YibTpaduoseTroBas KaracTpoda.
KBanroBast rumore3a u ¢opmyna Ilnanka. KBantoBas omnTHka.
®oroaddekr, ombiTel CroneroBa. DoToHBL. JlaBneHue CBeTa.
KopmnyckymsipHo-BonHOBOH ayanusMm. Dddext KomnTona.

Pa3nen 6.

KBanToBas ¢puszuka.




Teopust bopa. OnbiTel @panka u ['epua. ['unoreza ne bpoitns.
®da3oBast U IPyNIoOBas CKOPOCTU BOJH Ae bpoinsa. BomHoBou
nakeT. CTaTUCTUYECKOE HCTOJIKOBAaHME BOJH Je bpoilns.
[punnun veonpenenennoctu I'elizen6epra. BonmHosas yHkIms,
€e OCHOBHBIE cBoWcTBa. Omepatopsl (U3UYECKUX BEITUYHH.
Bpemennoe wu  craumoHapHoe ypaBHeHue Illpenunrepa,
KBaHTOBBIE COCTOSIHMS. KBaHTOBBbIE ypaBHEHUS JBUKCHUS.
CBoOoauasa yactura. Yactuma B OECKOHEYHOW IMOTEHIIMAIbHON
sme. KBantoBbIl ocumarop. HyneBas »Heprusi, HyneBble
kosiebanus. IlpoxokaeHrne dYacTHIBI 4Yepe3 IMOTeHIUATbHBIN
6apnep. TynHenbHbIH 3¢ deKT.

AToM BOJOpoAa B KBaHTOBOM MexaHuke. KBaHTOBBIE 4YHCIA.
OpOuTaIbHBIA ~ MEXaHWYECKMH W  MarHUTHBIA ~ MOMEHTHI
37eKTpoHa B arome. OpOuTanbHOE TMPOMAarHUTHOE OTHOIICHUE.
Onbir IlTepna wu T'epnaxa. CnmH 3nextpoHa. [lpuHimn
TOXKIECTBEHHOCTH MHUKpouacTul. DepmMuoHsl U  OO30HBI
CumMeTpusi BOJIHOBOM (PYHKLIMU CUCTEMbI OAMHAKOBBIX YACTHUII.
[punnun Ilaynu. OObsACHEHHE NEPUOTUYECKON  CHUCTEMBbI
anemenToB JI[.1. Menpaeneena.

OHepreTudyeckuil crnexkrp atoMoB M Modekysl. [Ipupona
XAMHYECKOU CBS3H.

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
TeMbI MpakKTUYECKUX 3aHATHA U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tewmsbl npaktudeckux | @opmel IpakTUUECKUX | TpPyaOEMKOCTh, |MPAaKTUYECKOM |pasnerna
/11 3aHATAR 3aHATHAN (gac) MOJATOTOBKH, | JUCIIUIT

(dac) JIUHBI

VY4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO

Bcero

4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYJOEMKOCTb ITPUBEICHBI B TAOIUIIE 6.

Ta6mmia 6 — JlabopaTopHbIe 3aHITHS U MX TPYJ0EMKOCTh

N3 Hux Ne
Ne HaumenoBanne nabopaTopHbIX padoT TpynOEMKOCTS, | MPaKTHUCCKOH | pasiena
/11 (gac) MMOJATOTOBKH, | HUCIIWII
(gac) JIUHBI
Cemectp 1
1 | MastHuk Makcsemna 4 1
2 | HaknoHHBIN MasiTHUK 4 2
3 | CTOJKHOBEHHE IApOB 3 1
4 | MaremaTnueckuii 1 000POTHBINM MasiTHUKU 3 2
5 | Onpenenenue 31€KTPOEMKOCTH KOHAEHCATOpa 3 3




Cemectp 2

1 | Onpenenenuie ropu30HTAIBHON 3 4
COCTaBJISIONICH HANPSKEHHOCTH MarHUTHOTO
oJist 3eMJIu
2 | OnpenenieHne yIeJIbHOTO 3apsiia JIEKTPOHA 4 4
3 | Konbua Hetotona 3 5
4 | TIpoBepka 3aKOHOB TETUJIOBOTO U3JIYYEHHUS 4 5
5 | Onpenenenre NOTEHINMATIOB BO30YKICHUS 3 6
aTOMOB
Bcero 34

4.5. KypcoBoe nMpoeKkTHUpoBaHKE/ BHITOTHEHUE KYPCOBOW PabOThI
Y4eOHBIM MJIAHOM HE PEAYCMOTPEHO

4.6. CamocrosiTenpHas padoTa 00yJaromuxcs
Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEICHBI B Tabnuie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

Bun camocrosTensHO#M paboThI BIC{EEO’ Cewmecrtp 1, uac Cewmectp 2, uac
1 2 3 4
W3ydeHne TeopeTHuecKoro MaTepuania
32 13 19
nuctuiuiuabl (TO)
[TonroroBka K TeKyIIieMy KOHTPOJIIO 37 13 19
ycneBaemoctu (TKY)
[TonroroBka K MPOMEKYTOUHOMH 37 13 19
arrecranuu (ITA)
Bcero: 96 39 57

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEITLHON PabOThI 00YUAIOIIUXCS TTO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKHEe MaTepuallbl JIsl CaMOCTOSITENIbHOW paboThl O0yJaroluxcs yKa3zaHbl B
ma. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeuyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/IaHU MpHUBeIeH B TabIuIe 8.
Ta6ymmia 8— [lepeuens meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komuectso
9K3EMILTIPOB B
Hlngp/ bubnmorpaduueckas ccpuika 6H6J]140IIZ:K€
URL anpec
(KpoMme AIIEKTPOHHBIX
AK3EMILISIPOB)
53 Kypc ¢pusuku: yaeOnoe nocodue / 94
T76 T. U. Tpodumosa. - 21-¢ u3.,
crep. - M.: Akaaemus, 2015. -
560 c.: puc., Tabm. - (Beicmiee
oOpazoBanmue). - [IpenM. ykas.: c.




537 -549. - ISBN 978-5-4468-
2023-8

53
C12

Kypc ¢usuku: yaueGHoe nocodue:
B 3 1./ H. B. CaBenbes. - 4-€ u3m.,
ctep. - CIIO.: Jlaus. -
(Kiaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyamme
KJaccudyeckue yueonukn). T. 2:
OnekrpuyectBo. Konebanus u
BOJIHBL. BonHoOBas onTuka. - 4-¢
u3. - 2008. - 467 c. : puc., Tadm. -
ISBN 978-5-8114-0686-9

94

53
Cl12

Kypc obmieit husuku: yaeonoe
nocobue: B 3 1./ . B. CaBenbes.
- 9-e u3n. - CII6.: Jlans, 2007 -
(Knaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyuamme
KJIACCUYECKHUE YICOHUKH). -
ISBN 978-5-8114-0629-6.T. 1 :
Mexanuka. MonekynspHas
¢usuka. - 2007. - 432 c. : puc. -
ISBN 978-5-8114-0630-2

93

53
C12

Kypc o6meit pusuku: yueOHOE
nocobwue: B 3 1. / . B. CaBenbes.
- 9-e u3n., crep. - CII6.: Jlaus. -
(Knaccuueckas yueOHast
nuteparypa no usuke) (Jlyurmme
KJaccuueckue yueonukn). T. 2:
DNEKTPUYECTBO U MaTHETHU3M.
Bonanel. Onrtuka. - 2007. - 496 c.:
puc., Tadu. - ISBN 978-5-8114-
0631-9

87

53
Cl12

Kypc obmieit husuku: yaeOnoe
nocodue: B 3 1./ U. B. CaBesnbes.
- 8-e u3n., crep. - CII6.: Jlans. -
(Kiaccuueckas yueOHast
nuteparypa no ¢usuke) (Jlyuamme
KJaccudyeckue yueonukn). T. 3:
KBanToBas ontuka. AToMHas
¢uzuka. duznka TBEPAOro Teja.
®du3uKa aTOMHOTO fA1pa U
3JIeMEHTapHbIX yacTul. - 2007. -
317 c.: puc., Tabu. - ISBN 978-5-
8114-0632-6

87

53
n83

Mexannka: OCHOBHBIEC 3aKOHBI:
yaebnoe nocodue / U. E. Upomos.
- 7-e w3n. - M.: Jlaboparopust
bazosrix 3uanmii, 2005. - 311 c.:

121




rpad., 1a611. - ISBN 5-94774-196-
2

534
n83

BoiHOoBBIE IpoLIECCHI.
OcHOBHBIE 3aKOHBI: Y4eOHOE
nocob6wue / U. E. Uponos. - 2-¢
U3, not. - M.: JlabopaTtopus
bazoBrix 3Hanuii, 2002. - 263
c. - ISBN 5-93208-108-2

77

53
n83

®du3uKa MaKpOCHCTEM:
OCHOBHBIE 3aKOHBI: Y4eOHOE
nocobue / U. E. Uponos. - M.:
dusmarinut: HeBckui 1uajexT,
2001. - 196 c. - ISBN 5-93208-
088-4

141

537
n83

OnekTpomaraetusM: OCHOBHbBIE
3aKoHBL: yuebHnoe nocodue / 1. E.
Wponos. - 4-e uzz. - M.:
JlaGopatopust bazoBbix 3HaHMIA:
®usmariur, 2002. - 319 ¢. - ISBN
5-93208-109-0

64

530.1
n83

KganroBas ¢usuka: OcHOBHbIE
3aKoHBL: yuebHnoe nocodue / 1. E.
Hponos. - M.; CII6.: ®uzmatiur:
Hesckuit quanext: Jlabopatopust
bazosrix 3nanmii, 2002. - 271 c. -
ISBN 5-93208-055-8

65

https://e.lanbook.com/
book/142380

Cagenbes, 1. B. Kypc o6mieit
¢busuku: yueOHoe nmocodue: B 3
tomax / W. B. CaBenbes. - 16-¢
u3., crep. - Cankr-IlerepOypr:
Jlanp, 2020 - Tom 1: Mexanuka.
MonexynsapHuas ¢pusuka - 2020.

https://e.lanbook.com/book/123463

Cagennes, U. B. Kypc o6mieit
¢u3uku: yae6HOe nocodue: B 3
tomax / . B. CaBenbes. - 13-¢
u3M., crep. - Cankr-IlerepOypr:
Jlanb, [6. 1.]. - Tom 3: KBanToBas
onrtuka. AToMHas (u3MKa.
®usuka TBEpAOro rena. Pusuka
aTOMHOTO $i/Ipa U 3JIEMEHTAPHBIX
yactul - 2019. - 320 c.

https://e.lanbook.com/book/115197

Crpenkos, C. I1. MexaHuka:
yueonuk / C. I1. Ctpenkos. - 6-¢
u3., crep. - Cankr-IlerepOypr:
Jlanb, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc o6mieit ¢husuku B 3 KH.
Kawura 1: Mexanuka: y4eOHHK
115 6akanaspoB / b. B. bonnapes,




H. I1. Kanamaukos, I'. T'.
Cnupus. - Mocksa:
WzparensctBo FOpaiir, 2019. -
353 c.

https://urait.ru/bcode/425490 Kypc obmieit ¢pusuku B 3 KH.
Kuura 2: anextpomarserusm,
OITHKA, KBAHTOBAs (PU3MUKa:
yueOHuK i 6akanaspos / b. B.
bonnmapes, H. I1. Kanamnukos, I'.
I'. CoiupuH. - 2-e uza. -Mocksa:
N3patensctBo FOpaiit, 2019. -

441 c.
https://znanium.com/catalog/ Cuyxus, [1. B. O6mmuii kypc
product/470189 busuku: YuebHoe mocodue s

BYy30B: B 5 Tomax Towm 1:
Mexanuka / CuByxuH /[.B., - 6-¢
u31., crep. - Mocksa:
OU3MATIINT, 2014. - 560 c.

https://znanium.com/catalog/ CuByxuH, /1. B. O6mwmii kypc
product/470190 ¢busukn: YuebHoe nocodue ass
By30B: B 5 Tomax Towm 2:
TepMoauHaMUKa U MOJIEKYJISIpHAsT
¢usuka / Cusyxun J1.B., - 6-¢
u3a., crep. - Mocksa:
OU3SMATIINT, 2014. - 544 c.

https://znanium.com/catalog/ Cuyxus, [1. B. O6mmuii kypc
product/549781 busuku: YuebHoe mocodue s
BY30B: B 5 Tomax Tom 3:
OnektpuuectBo / CuByxun J1.B., -
6-e u3a., crep. - Mockasa:
OU3MATIIUT, 2015. - 656 c.

urait.ru/bcode/454214 Cazonos, A. b. fAnepnas ¢puzuka
: yuebHOe mocodue 17t By30B / A.
b. Ca3oHoB. - 2-e u3na., ucnp. u

nomn. - Mocksa : U3natenbcTBO
FOpaiir, 2020. - 320 c.

urait.ru/bcode/454215 CazoHoB, A. b. flnepnas ¢puzuka
u o3umerpust. COOpHHK 3a/1ad :
yuebHoe rmocodue ais By30B / A.
b. Cazonos, M. A. boropoackas. -
2-e u3[., uclp. u Aoi. - Mocksa :
N3patensctBo FOpaiit, 2020. - 98
C.

7. IlepeueHb 3NMEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOMI cetn « HTepHeT»




[Tepeuenn AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEICKOMMYHHUKAMOHHOW cetn «/HTepHeT», HEOOXOAWMBIX [UIi OCBOCHHUS JWCIHTUINHBI
npuBeseH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BATENBHBIX PECYpcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHET»
URL anpec Haumenosanue
https://new-science.ru/category/fizika/ WNurepuer-xypHan «HoBas Hayka». Paznen
duszuka
https://ufn.ru/ru/ DNeKTpOHHAs BEpPCHsl )KypHaia «Y crexu

¢u3nuecknx Hayk», U3NYECKHii HHCTUTYT
um. [1.H. JIeGeneBa Poccuiickoii akagemMuu

HayK

https://zanauku.mipt.ru/category/science/physics/ | DieKTpoHHas BEpCcUs )KypHalla «3a HaAyKy»

https://openedu.ru/ Oo6pazoBarenbHas maaTdopma «OTKPBITOE
o0paszoBaHHE»

https://fizikaguap.ru/ OO6pa3zoBaTeabHBIN pecypc Kadeapbl
¢uzuku I'YAIT

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenpr mporpaMMHOro OOECIEYEHHsI, HCIOJb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpoIiecca MO JUCIUIIIHHE.
[lepedeHp UCTIONB3yEeMOT0 IPOrPaMMHOT0 obecrieueH s rnpeacTasieH B Tadbauie 10.

Ta6mmia 10— [Tepeyersr mporpaMmMHOTO 0OecrieueHUs

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(OPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu
OCYIIECTBJICHNH 00pa30BaTEIFHOTO MpOIiecca M0 AUCIUIIIHHE

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

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Uil  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0uiel2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

Ne HanmenoBaHue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ip1 HEOOXOTUMOCTH)
1 YyeOHast ayTuTOpHs AJIs 3aHATUN JTEKIIMOHHOTO THIIA, 196135, r. Cankr-
71a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THIIA, ITeTepOypr, yi.
IPYIIIOBBIX U UHIUBUIYaJIbHBIX KOHCYJIBTALUMI, TEKYILETO l'acremno, 1. 15,




KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
uHpopMauy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

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

ayautopus Ne31-046

VYyeOHas ayuTOpHs I TPAKTUUECKUX 3aHATUHN, 3aHATHIA
CEeMHUHAPCKOT'0 TUIIA, TAOOPATOPHBIX 3aHATHH, IPYNIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTAIlU/, TEKYIIEro KOHTPOJIS U
MPOMEKYTOUHOM aTTECTALUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHUUECKHIE
cpeacTBa 00y4YeHHs, CITy>Kallye s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
U3MepeHuil (3EeKTPOHHBIN 3aB0J] DnbBpo Bpolyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

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

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

VYueOHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUH
CEMMHAPCKOI'0 TUIIA, FPYNIIOBBIX U HHAUBUAYAIBHBIX
KOHCYJIbTAl[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTeCTalLlUU.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kallye JJIs IPEICTaBICHUs y4eOHON
nHpopMaIUy O0NBIION ayAUTOPUH; HAOOP
J€MOHCTPALIMOHHOTO 000PYI0BaHHUS.

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

VYuebHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIETO
KOHTPOJISL U TPOMEKYTOYHOM aTTeCTallUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOEb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
uHpopMaIuy O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TAOOPAaTOPHBIE YCTAHOBKHU TIO
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpaxius minockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CIEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

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

VYuebHas ayIuTopus 1Jisl JIaOOPATOPHBIX 3aHATHH.
Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE

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




obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaraetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a0OpaTopHbIe PabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Iudpakmus miockux BojH, 4./ [udpaknronnas pemieTka,
5.IMonstpuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHEeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpodhobpazosanuey r. Kazans)).

VYueOHas ayIuToOpus Ui NPAKTUYECKUX 3aHATUH,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THTIA,
TPYMIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIy’Kallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayJUTOPUH; TaOOpaTOPHOE
obopynoBaHue

(maboparopubiit komruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bnamgucy, . Mocksa); nabopatopasie crensl M-AUT-110,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodobpaszoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBA)).

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
aynutopus Ne32-05.

VYueOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’Kalllye s IPEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabOpaTOpHOE
obopymoBaHue.

(mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTLL
«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
«YuebHas TeXHUKA», T. MOCKBA)).

196135, r. CaHKT-
[etepOypr, ymu.
I'actenmo, a. 15,
ayautopust Ne32-03.

10. OueHouHble cpeACcTBa 15l IPOBEICHUS TPOMEKYTOUHOU aTTECTAIlUN

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

Bua npomexyTouHOM aTTecTraiuu

[TepedyeHb OIICHOUHBIX CPEICTB

DK3aMeH

Cnucok BONpoOCOB K SK3aMEHY;
DK3aMeHAIMOHHbIE OUJICTHI;
3amauu;

TecTEl.

HuddepernrpoBanHbIii 3a4éT

Cnucok BOIPOCOB;
TecTsrl;
3agaun.

10.2. B kauecTBe KpHUTEpHUEB

OLICHKM  YPOBHS

c(OpMUPOBAHHOCTH  (OCBOCHUS)

KOMIIETEHIIMH O0y4JaloUMMUCs MpUMEHseTcs S-0ajuibHas IIKana OLUEHKU CPOpPMHUPOBAHHOCTU
KOMIIETEHIIN, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA




100-0amnpHas  1uKana

MOJAYJIbHO-PEUTHUHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IpaBUIA

HCITIOJIBb30BaHHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL

Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITCTCHITUIA

Or1eHKa KOMITETEHITUH

5-0aiuIbHAs IKaIa

XapaxrepucTuka chopMHUpOBAHHBIX KOMIIETEHIIUIH

— oOyyaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TIOCIIEJOBATEILHO M TPAMOTHO €r0 U3JIaracr;

— ONMMpasiCh Ha 3HAHUS OCHOBHOW W JONOJHUTEIBHOH IJUTEPaTypBhI,

«OTIINYHOY o
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTHYECKOM
JIeATEIbHOCTBIO HAIIPABJICHUS;
— yMeJio 000CHOBBIBAET U apTryMEHTUPYET BBIIBUTAEMbIE UM HJIEH;
— JIeJIaeT BBIBOJBI U 000OIIECHMS;
— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHITHH.
— o0yyJaromuiicss TBEPI0 YCBOWII MPOTPaAaMMHBIA MaTepHall, TPaMOTHO U
0 CYHIECTBY M3JaraeT €ro, OINWpasCh Ha 3HAHUS OCHOBHOU
JUTEpaTypHl;
OPOLLIOY — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;
p — YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JESITEIBHOCTHIO
«3AuTEHO»
HallpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ MOJIOKEHHUS;
— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;
— BJIQJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITHH.
— 00y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIA Marepua,
[0 CYIIECTBY M3JIaraeT €ro, ONHUpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKaeT HECYIIECTBEHHBIC OMMOKN U HETOYHOCTH;
«yHOBJIETBOPUTEIILHO) .
GATTOHO — UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHHH 3HAHUI
HaIlpaBJICHUS;
— cJ1abo apryMEeHTHPYET HAyYHBIC MTOJI0KECHHUS,
— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;
— YaCTHYHO BJIAJECET CUCTEMON CIENMAIM3UPOBAHHBIX OHSITHUM.
— oOyyaroluiicss He YCBOWJI 3HAYUTENIbHONM 4YacTH MPOrpaMMHOTO
MaTtepuana;
— IOMyCKAaeT  CYIIECTBCHHbIE  OMMOKA W  HETOYHOCTH  IPHU
«HEYJIOBIIETBOPUTEIIBHO ]
paccMoTpeHHH npo0ieM B KOHKPETHOM HaIlpaBJICHUN;
«HE 3aYTCHO

— HCTBITBHIBACT TPYAHOCTH B IPAKTUUECKOM NPHUMEHEHNH 3HAHUH;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKECHHUS,
— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

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

Tabmuna 15 — Bonpocs! (3agauun) 1 9K3aMeHa

No ni/mt [Tepedenn BOMpOCOB (3a71a4) T IK3aMEeHA Kon
WHMKATOpa
1 Uro n3yyaer KuHeMaTHka’? OIIK-4.3.1
2 Uto Takoe MarepualibHas TOYKA? OIlIK-4.3.1
3 Teo 1BUKETCS U3 COCTOSIHUS TIOKOS ¢ TAHT€HIUAIBbHBIM yckopeHueM | OIIK-4.Y.2
ar =4 M/c> ¥ HOPMAILHBEIM YCKOPEHHEM a, = 3 m/c’. Haiiure
BEJIMUMHY MOJIHOTO YCKOPEHUS Tena a.
4 Uro Takoe abCOIMIOTHO TBEPOE TENO? OIIK-4.3.1
5 [Ipoananu3upyiTe OTINYHNS CACAYIOMUX (HUIUIECKUX MOJICTICH: OIIK-4.V.1
abcomotHO TBEpA0E Teno (ATT) u maTepuanbHas Touka. [IpuBenure




pUMep, B KOTOPOM OJTHO U TO K€ TEJIO BBHICTYIAET B KAYECTBE
MarepuasibHON Touku 1 ATT.

6 HaiiguTe cBsI3p MEXly TMHEHHON U YIIIOBOM CKOPOCTHIO OIlK-4.Y.1
MaTepUAIbHON TOYKH.
7 IIpoananusupyire xapakrep NpsAMOJIUHEUHOIO JBUKEHUS Teja 110 OIlK-4.Y.2
M3BECTHOMY 3aKOHY ABIKeHUs X(t)=10+2*t+0,5*%t"2 (m). Kakoii myTh
MPOMJIET TEJI0 3a yKa3zaHHoe Bpems t = 2 ¢? O00CHyiTe TpUMEHEHUE
3aKOHOB, UCIIOJIb3YEMBIX JIJISl PELICHUS 3a1a4u.
8 Cdopmynupyiite nepssiii 3akoH HproToHa. OIlIK-4.3.1
9 Kak, cornmacno Bropomy 3akoHy HeroTona, 3aBucut yckopenue tena ot | OIIK-4.3.1
€ro macchl?
10 [IpuBeauTe puMep, WITIOCTPUPYIOIINI AEHCTBUE TPETHETO 3aKOHA OIIK-4.V.1
Herorona.
11 HazoBure, xakoii u3 3akonoB Kemnsepa ycranasnusaet ¢popmy OIIK-4.3.1
TPAEKTOPUU IJIAHET.
12 Kakas ¢u3nyeckast BeIMunHa Ha3bIBACTCS UMITYJIBCOM Tena? OIIK-4.3.1
13 Chopmynupyiite, Ipu KaKuX yCIOBUSAX BBITIOJIHIETCS 3aKOH OIIK-4.3.1
COXPaHEHMsI UMITYJIbCA.
14 Kakast ¢pusnyeckast BenmurnHa Ha3bIBACTCS MOMEHTOM CHIIBI? OIIK-
11.3.1
15 CpaBHHUTE 3aMMCU OCHOBHOTO 3aKOHA IMHAMUKH 1 moctynarensHoro | OINK-4.V.1
Y BpALLATENIbHOTO ABMKEHUA. Halinure B3aMMOCBSA3H MEXAY 3TUMU
3aKOHaMH.
16 Cdopmynupyiite 3aK0H COXpaHEHUSI MOMEHTA UMITYIIbCA. OIlK-4.3.1
17 Kakas ¢usnyeckast BenumurnHa Ha3bIBaeTCs paboToi? OIIK-4.3.2
18 YT0 Takoe MOIIHOCTE? OIIK-4.3.1
19 OOBscHHUTE, TOYEMY LIEHTPOCTPEMHUTENIbHAS CHJIa TIPH BPAILEHUH I10 OIIK-
OKPY>KHOCTH HE TIPOU3BOAUT PalbOTHI. 11.V.1
20 Uccnenyiite paboty cuibl, eciu Tesno Maccoit m = [ke non aericteuem | OIIK-4.Y.2
HEKOTOPOM CHIIBI U3MEHHUIIO CBOKO CKOPOCTH € Vo= 1 M/c 10 v = 3 m/c.
OO0ocHyliTe IPUMEHEHHE 3aKOHOB, UCIIOJIb3YEMBIX Ul PELICHUs
3a/1a4H.
21 B gem cocTout paszinuue Mexay KOHCEpBATUBHBIMU U OIlK-4.V.1
HEKOHCEPBATUBHBIMU CUIIaMU?
22 UYro Takoe noTeHuManpHas 3Heprua? OT 4ero oHa 3aBUCHUT? OIlK-4.3.2
23 ChopmynupyiTe 3aKOH COXPaHCHHUS MEXaHHUYECKOW SHEPTHH. OIIK-4.3.1
ITpuBeauTe npuMep BINOJIHEHHS 3aKOHA COXPAaHEHUs SHEPTUU.
24 Jan ToHkui cTep>keHs Maccoid m = 120 r u juymHoii / = 50 cm, OIlK-4.Y.2
CITOCOOHBIN BpaIIaThCsi OTHOCUTEIBLHO OCH, TPOXO/ISIICH Yepe3 ero
cepenuny. PaccunraiiTe €ro MOMEHT HHEPLIMU OTHOCUTEIBLHO
YKa3aHHOM OCH.
25 [TokaxkuTe Ha mpuMepe TOHKOTro cTepskHs AuHOM 20 cm u maccor 30 | OIIK-4.VY.2
I, Kak npuMensiercs teopeMa lllrelinepa it pacyera MOMEHTa
MHEPLIMHU TeJ IIPU NIEPEHOCE OCU BPAILEHUS C CEPEUHBI CTEPHKHS Ha
OJIUH M3 €r0 KOHIIOB.
26 YeMy paBeH MOMEHT MMITyJIbCa aOCOIIOTHO TBEPAOTO Tea? OIIK-4.3.1
27 Kak Bbr4mcisercss KWHeTHYEeCKast SHEPTHs BpalIeHHs aOCOTIOTHO OIIK-4.V.1

TBepaoro Tena? CpaBHUTE C GOPMYIION 1T KHHETHYECKOM SHEPT U




MOCTYIATCIIbHOI'O ABUXXCHUS.

28 ChopmynupyiiTe ABa OCTYJIaTa TEOPUU OTHOCUTEITLHOCTH OIIK-
OWHIITEHHA. 11.3.1
29 CnpaBemniiBa v B crieninaibHON Teopun oTHocuTenbHOCTH (CTO) OIIK-
Kaccudeckas (popMyia Ui KHHeTHaecKoi sneprun E = mv?/2? Eciu 11.V.1
HET, TO KaK PaCCUUTHIBAECTCS KMHETUYECKAsl SJHEPIHsI T€Jla COTJIaCHO
CTO?
30 Omnpexnenure, Kak U3MEHUTCS IEPUOJT KOJIeOaHU IPYKMHHOTO OIlK-4.Y.2
MasiTHUKA [IPU YBEJIMYEHUH €70 MACCHI B 2 pasa, a )KECTKOCTH
MPY>KUHBI — B 8 pa3.
31 Kak cBs3ana sHEeprus rapMOHMUYECKUX KOJIEOaHUN C X aMIUIUTYI0U? OIIK-4.V.1
32 Yrto Ha3bIBaeTCs BOJHOM? OIIK-4.3.4
33 OO0BscHHUTE pa3nuUre MEXKIY MPOJIOIBHBIMU U MOTIEPEYHBIMU OIlK-4.Y.1
MEXaHUYECKUMU BOJIHAMH.
34 3anummuTe ypaBHEHHE OEryIeil BOJHEI. OIIK-4.3.4
35 Yemy paBHa cpeaHsst 00beMHasl IJIOTHOCTh SHEPTUH BOJIHBI? OIlK-4.3.4
36 HcTouHuK 3ByKa U MPUEMHUK JBUKYTCA IPYT OTHOCHUTENBbHO Apyra co | OIIK-4.V.2
CKOPOCTSIMH Vyem U Vyp COOTBETCTBEHHO. CKOPOCTB 3BYKa B Cpejie
pasHa 340 m/c. [Ipoananu3upyiiTe 3a1a4y U ONpeIeIuTe
OTHOCHUTEJIbHOE U3MEHEHHE YacTOThI 3ByKa 3a cueT 3ddekra Jlomnepa.
N cTOYHUK ¥ TPUEMHUK JABUKYTCS HABCTPEUY JAPYT APYTY: Vyenm = 40
m/c, v,y = 60 M/c.
37 Chopmymnupyiite npuraimn [ oirexsca. OIIK-4.3.4
38 Uro Ha3bIBaeTcs UHTEpEepeHIel BOTH? OIIK-4.3.4
39 Uro Ha3biBaeTcs crosiuel BonHoM? [IpuBenuTe npumep crosiueit OIlK-4.V.1
BOJIHBI.
40 UYro u3yyaer aneKkTpocTraTuka? OIIK-4.3.3
41 [aiite onpeneneHne TOYEYHOTO 3apsia. OIIK-4.3.3
42 Kax n3MeHuTcs cuiia B3aMMOAEHCTBHS IBYX JIEKTPOHOB, €CIIH OIlK-4.V.1
paccTosiHue MEXAy HUMH YBETUYUTh B 3 paza? OOOCHYyITE Balll OTBET.
43 [Ipoananu3upyiiTe, KaKyro paboTy COBEPIIAET IEKTPOCTATUIECKOE OIIK-4.VY.1
1oJie MPOTOHA B aTOME BOJIOPOA MPHU MOTHOM 000pOTE JIEKTPOHA
BOKpPYT HETO.
44 Kak B3aiMHO OpHEHTHUPOBAHbI CUJIOBBIE TUHUM U dKBUNOTeHIIMAbHbIE | OI1K-4.3.3
HOBEPXHOCTU?
45 UTo Ha3bIBACTCS AIEKTPUUECKUM JTUMOJIEM? OIIK-4.3.3
46 Kaxue BemecTBa Ha3bIBaIOT AUAJIEKTPUKAMU? OIIK-4.3.3
47 OO0BsicHUTE pa3IuIHe MEXKY TOJSIPHBIMHU M HETIOJISPHBIMHU OIIK-4.V.1
JIUDJIEKTPUKAMH.
48 [Ipoananu3upyiite, KaKoil BETWYMHBI 3apsij] JOJKEH HaXOJUTHCS Ha OIlIK-4.Y.2
00KJIa/IKax KOHJICHCATOpa, YTOOBI P Pa3HOCTH MOTEHIIUAIOB MEXTY
obkmaakamu B 12 B on obmanan sueprueit B 1 Jx.
49 JaiiTe onpeneneHue 3IeKTPUIECKOro TOKaA. OIIK-4.3.3
50 Chopmynupyiite 3akoH Oma J1s y4acTKa IeMH. OIIK-4.3.3
51 Kax n3MeHuTCs ConpoTuBiIeHNE NPOBOJA, €M ero JuinHa ysenuuutcs | OIIK-4.VY.1
B 4 paza, a tuaMeTp — yBeIuduTcs B 2 paza? OOOCHYITE CBOI OTBET.
52 Paccunraiite MOIIHOCTD, BbIAEIAEMYIO Ha conpoTuBieHuy 3 kKOMm npu | OIIK-4.Y.2




| MPOTEKAHUU Yepe3 Hero Toka cuiioid 60 MA.

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

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

Ne n/mt [Tepedens BonpocoB (3agay) st 3auera / nud . 3ayera Kon
WHJUKaTOpa
1 Jaiite onpeneneHre MarHUTHOM UHAYKIUH. OIIK-4.3.3
2 Kakum o0pa3oM orpenensercst HanpapieHue CHibl Ammepa? OIIK-4.3.3
3 Chopmynupyiite 3akoH bno-Capapa-Jlamnaca. OIIK-4.3.3
4 Paccunraiite, 4eMy paBHa BEJIMYMHA MarHUTHOTO I10JIs B LIEHTPE OIlK-4.Y.2
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
5 Paccunraiite MarHUTHYI0 MHIYKLHIO HA OCH JUIMHHOI'O COJICHOUA, OIlK-4.Y.2
coaepxariero 10 BUTKOB Ha CAHTUMETP JTMHBI U (DeppOMArHUTHBIN
CEpJIEUHUK C MpoHuIaeMocTrio | = 100, ecnu o HEMY IPOXOAUT TOK
cuioi 2 A.
6 PaccuuTaiite INIOTHOCTH HAMOTKHU TOPOUIa, HEOOXOAMMYIO, YTOOBI OIlK-4.Y.2
MIpU CUJIE TOKa B HEM, paBHOU 10 A, MarHMTHOE T0JIE HA €T0 OCH
umeno Benuuuny 1 mTo.
7 Onpenenure, KaKOW 3apsA/l HECET dJIEMEHTapHas YacTHIla, €CJIM OHa, OIIK-4.Y.2
JBUTASICh CO CKOPOCThIO 1 MM/C B MarHuTHOM 1oJie ¢ uHayKiuei 0.5
T, ucnsiTeiBaeT neiicteue cuisl Jlopenna sennuunoi 0.16 nH.
8 B dem cocTouT siBJIeHHE 3JIEKTPOMAarHUTHOW UHAYKIUN? OIIK-4.3.3
9 [Ipoananuzupyiite Bennunny DJIC, BOZHUKAIOIIYIO B KOJiblle, KoTopoe | OIIK-4.VY.2
BBIHOCAT M3 MOJIS 3a BpeMd 25 Mc. MeTamnyecKkoe KOIblo PaguycoM
10 cM HaxonuTcst B MarHuTHOM 1ose ¢ uaaykuuent 50 mTin. OTeer
3anuiuTe B MB.
10 JlaiiTe onpeneneHns: AMaMarHeTUKAaM U TapaMarHeTUKaM. OIIK-4.3.3
11 Kaxkue BemecTBa Ha3bpIBatoTCs peppoMarHeTHKamMu? OIIK-4.3.3
12 UTto Ha3bIBalOT KO3PLUUTUBHON CUIION? OIIK-4.3.3
13 Onpenenure, Kakasi SHEPrUs 3aKJII0YEHA B KaTyIIKe MUHAYKTUBHOCTHIO | OIIK-4.VY.2
100 MI'a ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.
14 UTo Ha3bIBAECTCS JIEKTPOMATHUTHON BOITHOM? OIIK-4.3.4
15 Kax B3aMHO OpHEHTHPOBAHBI B 3JIEKTPOMArHUTHON BOJIHE BEKTOPHI OIlK-4.3.4
HANPSHKEHHOCTH AJIEKTPUYECKOTO OIS, MArHUTHON HHIYKIIUU U
CKOPOCTH BOJIHBI?
16 ChopmynupyiTe 3aKOH OTpaKeHHS CBETA. OIIK-4.3.4
17 [Ipoananusupyiite, rae cBeT ABUKeTcs ObicTpee — B anmase (n =2.42) | OIIK-4.Y.1
niu B Boze (n = 1.33). Bo ckoabko pa3 pa3nuvaroTcs CKOPOCTH CBETA B
JAHHBIX cpenax?
18 UYro Ha3wBatoT uHTEpdEepeHIuei ceera? OIIK-4.3.4
19 Onumure, B 4eM pa3Inuue MEXKIY F€OMETPUUECKON U ONTUYECKON OIlK-4.V.1
Pa3HOCTHIO XOJa CBETOBBIX JIyUEH.
20 Uro Takoe nucnepceus cBeTa Kak sapieHue? Ilpusenure npuMepsl OIlK-4.3.4
HAOIOACHUS JUCTICPCHH.
21 [Ipoananuzupyiite, Kakoil HaUOOIBLIHNI MOPSATOK CIIEKTPA MOXKHO OIlK-4.Y.2

HaOMoAaTh Ha TUPPAKITMOHHON penieTke, eciau ona umeet 500




MITPUXOB HA MUJUIUMETP U €€ 00JTyJaroT CBETOM C JITTHHOM BOJIHBI S00
HM?

22

Yemy paBHa pa3HOCTH (Da3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM
Ha0JI01aeTCsl MUHUMYM MHTEHCUBHOCTH?

OIlK-4.3.4

23

[1mockonosapru30BaHHBIN CBET MA/Ia€T HA aHAIU3AaTOp TaK, 4TO
IJIOCKOCTh MOJISIPU3ALMK COCTaBIsAET yrod 30° ¢ MIIOCKOCThIO
aHanu3aropa. Bo ckoJibko pa3 yMEHbIIUTCS MHTEHCUBHOCTH CBETA B
yYKa3aHHOM ciry4ae?

OIIK-
11.V.1

24

Urto Takoe aOCOMIOTHO YEpHOE TENO0?

OIIK-4.3.5

25

Bo ckonbko pa3 ©3MEHUTCS MOTOK SHEPTUN OT HUTU HaKaJIMBaHUS
JIAMIIbI, €CITU YABOUTH ee Temreparypy? OO0CHYyiTe Ball OTBET,
onupaschk Ha 3akoH Ctedana-bonbiimMana.

OIIK-4.Y.1

26

Pacnionoxure cienyromue ClieKTpalbHbIe KJIACCHI 3BE3]] B IIOPSIKE
BO3pacTaHUs aOCOJIIOTHON TEMIIEpaTyphbl:

A — Oenble 3BE315I,

G — KenThIe,

M — kpacHbsle,

O — romyonie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3Iy4eHUS a0COTIOTHO YEPHOTO Tea.
OOBsCHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHMSI 1IBETA.

OIlK-4.Y.1

27

Yro HaswiBaeTcst BHEMTHUM (HoTOdPdekToM?

OIIK-4.3.5

28

OOBscHUTE NPUYMHY BOZHUKHOBEHHS TOPMO3HOTO PEHTI'€HOBCKOTO
U3JIy4YEHHUS.

OIIK-4.3.5

29

OO0mbscHUTE, KaK SHEPrus POTOHA CBSI3aHa C JJTMHON CBETOBOW BOJHHBI.
OO6ocHyliTe Balll OTBET.

OIIK-
11.3.1

30

OnwumuTte, 4To MpencTaBiIsieT co0oi aToM B paMKax Mojaenan ToMcoHa.

Kakne ocHOBHEIE HETOCTATKU JaHHOU MOACIIN?

OIIK-4.3.5

31

ATtom BOAOpPOJa HAXOAUTCA B OCHOBHOM COCTOSHUMU. Kaxkoii JJINHBI
BOJTHBI M3JTYYCHHE MOXKET UCITYCTUTh JaHHBIN atoM? OOOCHYHTE Balll
OTBET, UCIOJIb3Ys NTOCTYJIATHI bopa.

OIlK-4.Y.1

32

B dem coctout runotesa ne bpouns?

OIIK-4.3.5

33

OOBscHHUTE, IPU KAKUX YCIOBUAX MUKPOUYACTHUIIBI IPOSBIISIOT
BOJIHOBBIE CBOMCTBA. [IpuBeuTe npumMepsl, OATBEPKAAIOIINE
BOJIHOBBIE CBOMCTBA YaCTHII.

OIIK-4.3.5

34

Bynet i1 nposBasATH BOJTHOBBIE CBOMCTBA (PYyTOOIBHBINA MY TTPH
NIOTIaJIaHUU B BOPOTa LIMPUHOM 7 M, ecinu Macca Msiga 400 1., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

OIIK-4.Y.2

35

KaxoB ¢u3ndeckuii CMbICI BOTHOBOH QyHKIIHH?

OIIK-4.3.5

36

B uem oTiiuMe cTallMOHAPHOTO M HECTALMOHAPHOI'O YPaBHEHUS
[Ipénunarepa?

OIIK-4.3.5

37

CpaBHute nnuHy BoJIHBI 1e bpoiins ans mapuka maccoid my,=0,2 r u
IpoTOHa Maccol m,=1.67* 10'27, MMEIOIINUX OJUHAKOBBIE CKOPOCTH V.

OIlK-4.Y.2

38

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

OIlK-4.Y.1

39

HOC‘IHTafITe, CKOJIBKO 3JICKTPOHOB MOXET HAXOJUTHCSA B OCHOBHOM
COCTOsIHHMH B aTOMC.

OIIK-4.Y.1

40

[TocuuTaiite, CKOIBKO JIEKTPOHOB B aTOME, Y KOTOPOTO LETUKOM
3aroJIHeHa BHEHIHASA 2p-0005104Ka. ATOM KaKOro BEUIeCTBAa UMEET
TaKyIO 3JIEKTPOHHYIO KOH(UTYpaIuio?

OIIK-4.Y.2




41 Kakum MOXxeT OBITh CITUH YaCTHI], KOTOPBIE OMHUCHIBAIOTCS OIIK-4.3.5
cratuctukoi @epmu — [lupaka? [IpuBenure npumepsl TAKMX YaCTHUILL.

42 OO0BsicHUTE, YeM OTINYACTCS XapaKTep 3aOJTHEHUS COCTOSTHUI OIIK-4.3.5
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMH.

43 ComnocTaBbTe CBOMCTBA CHOHTAHHOTO W BBIHYKIEHHOTO U3JTyYCHHS. OIIK-4.V.1

44 OnwumuTe NpUHIUN paboThI Ja3epa Mo TPEXYPOBHEBOH CXeMe. OIIK-4.3.5

45 Jlazep paboTaeT o TpeXypoBHEBOM cXxeMe. DHEPTHsI OCHOBHOTO OIIK-4.Y.2

cocrosinus E; = -8 5B, sHeprus Bo30yXIeHHOTO COCTOSIHUS E> = -5
3B, sHeprus metactabuibHOTO cocTosiHUA E3= -5.2 3B. Onpenenure
JUTMHY BOJTHBI, HA KOTOPOU MPOUCXOINUT pabouee n3IydeHue.

46 UeMy paBHa MOJISIpHAS TEIJIOEMKOCTh TBEPJOTO Te€JIa, COTJIACHO OIIK-
KJIACCUYECKOM Teopuu TeroeMkoct Jrononra u Iltu? 11.3.1

47 OO0BsicHUTE, KaK KBAaHTOBAsI TEOPHS TEIJIOEMKOCTH TBEPIOTO Teja OIIK-
Jlebast TOTOTHSIET TEOPUIO TETUNIOEMKOCTH DWHIIITEIHA. 11.V.1

48 Kaxkast gwactuma HazpiBaercs pononom? KakuM KBaHTOBBIM OIIK-4.3.5

pacrnpeeieHieM OMUCHIBAIOTCS (DOHOHBI?

[lepeuenr TeM [ KypCOBOTO TNPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOM paboThI
npecTaBiICHBI B Tabnuie 17.
Ta6mmia 17 — [lepedern TeM a1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOIM PaOOTHI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHNSI/BBITIOTHEHUS
3 KYpPCOBOM pabOThI

Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO

BOHpOCBI JUUIA HpOBCI[CHI/ISI HpOMG)KyTO‘IHOfI arrecraugumm B BHIC TGCTI/IPOBaHI/ISI
Mpe/ICTaBJICHBI B Tabsmie 18.

Ta6ymmma 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

Kon

Ne n/mt [IpuMepHBIil IEpeYeHsb BOIIPOCOB ISl TECTOB
MHIMKATOpa

Cemectp 1

1 Kaxkas Oynmet TpaekTopus y YaCTHIIbI, IBIKYIICHCS paBHOMEPHO C OIIK-4.V.1
MOCTOAHHBIM IO BCJIIMYNHC YCKOPCHUCM.

1) [Ipsimast muHUS

2) JIuaus ¢ neperuooM
3) [Tapabona

4) OKpYyXHOCTh

2 Omnpenenure, Kakas U3 MPEACTABICHHBIX (PU3MUECKUX BEIUYHH UMEET OIIK-4.3.1
€IMHUILY U3MEPEHMs], COBMAJAIOIIYIO C €AMHULICH N3MepEeHUs CUIIbI?

1) Wmnynsc

2) Yckopenue

3) Bec

4) VYraosas cKOpoCThb

3 [Ipoananu3upyiite, Kakoil OTBET ABJISIETCS PABUIIBHBIM HA BOIIPOC: OIIK-4.V.1
«Yemy paBHa cyMMa BHYTPEHHUX CHUJI, JEHCTBYIOIIUX MEXIY TeIaMu
3aMKHYTOM MEXaHUUYECKOU CUCTEMBI?»

1) V3MeHeHuIo SHEPTUU CUCTEMBI




2) Hymo
3) H3MeHeHuI0 UMITYIbCa CUCTEMBI
4) VYckopeHUIo HEHTPAa MacC CUCTEMBbI

VYKakuTe BEpHYIO 3alUCh ypaBHEHUS AMHAMUKH BpaIaTeIbHOTO
TIBUKCHHUS.

1) M=J*o

2) e=M/]

3) M=L*»’

4) L=r*p*sina

OIIK-4.3.1

VYkaxure, yeMy paBeH MOMEHT HHEPLUHU TOHKOTO 00pyda Maccoit m u
paauyca r

1) J=m*"/12
2)J =m*°/2
3)J =m*?/3
4HJ=m #p

OIIK-4.3.1

BriGepure ¢pazy, COOTBETCTBYIOIIYIO IEpBOMY 3aKOH HbioTOHA:!
«ITepBbiii 3akoH Hbl0TOHA yTBEpKIAET. .. »

1) ®akT cymecTBoOBaHUSI AOCOTIOTHOTO JTBUKCHHUS

2) CymiecTBOBaHHE HHEPIIUATBHBIX CHCTEM OTCUYETA

3) ®axkr cymecTBOBaHUS HEMHEPLUAIBHBIX CUCTEM OTCUYETA
4) @akT CcylecTBOBAHUS MPUHLIUI OTHOCUTENIbHOCTH ["anumnes

OIIK-4.3.1

Paccuuraiite BenMunHy MOAYJsI MAaKCUMaIbHOW BEJIMYMHBI YCKOPEHUS
TOYKH, JBUKEHUE KOTOPOM OMHUCHIBACTCS YpaBHEHHEM X = 3c0s(2f —
m/4) cm

) 12 m/ic?
2) 3wk’
3) 7w/’
4) 9 wm/i?

OIIK-4.Y.2

Bri6epute GpopMyiy, onpenesionlyo BeInIuHy (pa3oBoi CKOPOCTH
BOJTHBI

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

OIlK-4.3.4

Paccuuraiite, yemy paBHa paboTa KOHCEPBATUBHOM CHJIBI IO 3aMKHYTOM
Tpaekropuu (rmo Toukam 1,23 u 1).

1) 3aBucHUT OT yOBUTH MOTEHITUATBLHON SHEPTHUH

2) IlponopuuoHanbHa NPUPALIEHUI0 KUHETUYECKOW YHEPTUU
3) PaBna Hymto

4) 3aBUCHUT OT CKOPOCTH JBUKEHUS.

OIIK-4.3.2

10

Kakas u3 nepeunciieHHbIX (U3NYECKUX BEIMYMH UMEET Pa3MEPHOCTh
(kr-M)/c??

OIIK-4.3.1




1) MowmeHT cuitbl
2) MomeHT uHepuuu

3) MomeHT uMnyJbca
4) Cuna

11

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

1) PaBHOMEpHBIM KpHUBOJIMHEWHBIM

2) PaBHOMEpHBIM IIPSMOJIMHEHHBIM

3) PaBHOYCKOpEHHBIM MPSAMOJIMHENHHBIM
4) PaBHOMEpHO BpallaroIIMMCs

OIIK-4.3.1

12

Bri6epute npaBmiibHBIN 0TBET. Kak H3MEHSIETCS MOIYJIb CKOPOCTH TIPH
HpHMOHHHeﬁHOM JABMOXKCHUH, €CJIN 3aBUCUMOCTDb HpOﬁHeHHOFO TCJIOM
MyTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 152+ £?

1) YOsiBacT

2) Ilpoxoaut uepe3 MUHUMYM
3) Bospacraer

4) OcTtaércs MOCTOSHHBIM

OIIK-4.V.1

13

Kak BpIuncCiIsIeTCI MOMEHT HHEPLIMM MaTEPUATIbHON TOUKH?

1) J=m*P/3

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

OIIK-4.3.1

14

Kak cooTHOCATCS MOMEHTBI HHEPLMH TUCKA J,
U IWINHAPA J;;, KOTOpbIE UMEIOT PABHBIE MAacChl U pauyChl?

1) Ji=Ju
2) 1>y
3) J>2*]),
4) J;>J/2

OIlK-4.V.1

15

Haiigute oTHOIIEHHE TPOU3BEACHHBIX paboT (A/A,), eciu ABa TUCKa ¢
paBHBIMU MaccaMu H paguycamu R u R, (R = 2R;) packpyuuBarot u3
COCTOSIHHSI TIOKOSI JTO OJTMHAKOBBIX YIJIOBBIX CKOPOCTEH.

)1
2)3
3) 4
45

OIlK-4.V.1

16

Kakoii yuéHslii co3zfan crenuanbHylo Teoputo oTHocuTensHocT (CTO)?

1) Tamunei
2) DWHIITEHH
3) Jlopenn
4) bop

OIIK-4.3.1

17

Bribepure ypaBHeHUE, ONHMCHIBAIOINIEE TAPMOHUYECKIE KOTEOaHMs.

OIIK-4.3.4




1) x=0,1tg(2t*+n/6)
2) x=0,1cos(2t+n/6)
3) x = 5ctg(8t*+m/2)
4) x = 0,05arctg(2t™)

18

[Ipoananu3upyiiTe, Ipu KaKOM YCJIOBUHU B CUCTEME, COBEPILIAIOIIEH
BBIHY)KJICHHbIE KoJie0aHus, OyeT HaOI01aThCsl pe30HAHC (Mg —
coOCTBEHHAs YaCcTOTA, () — YaCTOTa BBIHYKIAIOMIEH CHIIBI)?

) o>
2) ®>wmo
3) o=
4) o <<wm

OIlK-4.3.4

19

Bri6epuTe, kakast puznueckasi BETMUMHA U3MEHSETCS 110 BO3ICHCTBHEM
CWJIBI Ha TEJIO COTJIACHO BTOpOMY 3akoHY HbroTOHA.

1) MounspHuas macca
2) Cxkopoctb

3) Macca

4) MoMeHT uHepIuu

OIIK-4.3.1

20

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

1) 3amknyTOM

2) HesamknyToii, riIe cyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYJIIO
3) HesamkHyTOM, Irie CcyMMa MOMEHTOB BHEIITHHX CHUJI TIOCTOSIHHA

4) HeszamknyTOl

OIIK-
11.3.1

21

VYkaxwure, paboTa Kakoi U3 MEepeyUCICHHBIX CHJI PaBHA HYIIO MIPH
3aMKHYTOM TPAaCKTOPUU JBHKEHUS TEIA.

1) Bs3skoro TpeHus

2) Cwibl TpeHHS KauyeHUs

3) Tsarorenus

4) Cunbl TpeHUS CKOJIBKEHUS

OIIK-4.3.2

22

YeMy paBHA BEJIMUMHA YCKOPEHUsI CBOOOTHOTO Ma/IeHHs g Ha BBICOTE
HaJ IOBEPXHOCTHIO 3eMJIM, paBHOU paaunycy 3emun? Bennunny g
BOIII3H TIOBEPXHOCTH 3eMITH IPHHATH PaBHOiT 9.8 M/c”.

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

OIIK-4.Y.2

23

[Tpoananu3upyiite, Kak U3BMEHHUTCS TIEPHO]] KOJIeOaHU
MaTeMaTHYeCKOro MasiTHUKA, €CIIU JJIMHY €ro MoJIBeca yBEJINYUTh B 9
pas, a Maccy rpysa — yBeJlIMuuTh B 4 pasa.

1) VYBenuuutca B 3 pasa
2) VYBenuuurcs B 4 pasza
3) VYwmenbmurcs B 2 pasza
4) YwmenpmuTcs B 4 paza

OIIK-
11.V.1




24

Ha3zoBure BemecTBa, KOTOPBIE MIPU OOBIYHBIX YCIOBUSAX MPAKTUYECKU HE
IIPOBOJAT DJIEKTPUUYECKUI TOK.

1) IIpoBonHuKH

2) IlonmynmpoBoIHUKH
3) Ilmaruna

4) JudIeKTpUuKHU

OIIK-4.3.3

25

KaK HaHpaBHCHBI CHUJIOBBIC JIMHHUHA HaHpH)KeHHOCTI/I
AIEKTPOCTATHUECKOTO TOJIs, CO3AHHOTO TOYECYHBIM OTPHUIIATEIIHHBIM
3apsaom?

1) 3akpyuyuBaroTCs BOKpPYT 3apsaa

2) Kzapsany

3) 3akpyuyuBaroTCs BOKPYT 3apsjia IO 4aCOBOW CTpEIIKE

4) 3akpyduBarOTCsl BOKPYT 3apsiia MPOTUB YaCOBOM CTPEIKU

OIIK-4.3.3

26

MoxeT 11 yacTuiia UMETh 3apsil, BeIMUrMHa KOToporo B 1.5 paza
OoJblIIe 3IIeMEHTapHOro 3apsiia’?

1) Moxer

2) Her, He MOoXxeT

3) Moxer, HO TOJIBKO €CIH 3apsij OTPULATEIbHBIN
4) MoxKeT, HO TOJIBKO €CIIU 3apsi/l IOJIOKUTEIbHBIN

OIIK-4.3.3

27

Yemy paBeH MOTEHIMAT 3JIEKTPUUECKOTO M0JIsA?

1) IloreHuumanbHOW dHEPTU €AUHUYHOTO MOJ0KUTEIBHOTO 3apsaaa Uiu
OTHOIIIEHUIO MMOTEHIINATLHOM YHEPTUU K 3apsTy

2) Pabote cwt mosst o mepeMenieHUI0 eIUHUIHOTO TIOJIOKHUTEIHBHOTO
3apsJia U3 TaHHOW TOYKH T0JIsI B 0ECKOHEYHOCTh

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

4) KuneTn4eckoil sHepruu MpoOHOTO TOUEYHOTO €AMHUYHOTO 3apsiia B
AHHOW TOYKE IOJIA

OIIK-4.3.3

28

Hamumure dopmyny 3akona Oma B nuddepernuanpHoi Gpopme:

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

OIIK-4.3.3

29

Haitnure npaBriibHOE Ha3BaHUE JJI1 BEKTOPHOM CHIIOBOU
XapaKTEPUCTUKH IEKTPOCTATUYECKOTO TTOJIS.

1) Ilorenmuan

2) HanpsxeHHOCTB
3) Hnnyxnus

4) 3apsn

OIIK-4.3.3

30

Onenure, Kak 3aBUCUT JIEKTPUUECKasl IPOBOJUMOCTD MTPOBOJHHUKA OT
MPUJIOKEHHOM K HEMY pa3HOCTH MOTEHIUAIOB.

1) IlpsMo mpomopHrOHATEHO

OIlK-4.V.1




2) IlponopuuoHaIbHO CTENEHHU OT Pa3HOCTH MOTEHINAJIOB
3) IlponopuuoHaabHO KBaapaTy
4) He 3aBucur

31

VYkaxure GU3NUIECKYIO BETUUNHY, KOTOpasi UMEET TY K€ €AUHUILY
U3MEPEHMS, UTO U HAIPSKEHUE.

1) HanpsxeHHOCTB
2) IlpoBoaumocTb
3) DIC

4) ComnpoTHBICHUE

OIIK-4.3.3

Cemectp 2

32

Kak Ha3pIBaeTcst BeIMUMHA HANIPSHKEHHOCTH T10JISL, €CIH
HaMarHM4eHHOCTh (peppoMarHeTrka oOpamaercs B Hylb U
HaNPsHKEHHOCTD TO0JIs1 HalPaBJIeHa MPOTUBOMOJIOKHO MO0,
BBI3BABIIEMY HAMarHUYMBaHHE?

1) T'mcrepesucom

2) KosprutuBHO# cunoi

3) Tonspuzarnumeit

4) MarsuToaBMXKyIIeH CUITON

OIIK-4.3.3

33

OreHure, O KaKOW TPACKTOPHUH OYIET IBUTATHCS B MATHUTHOM I10JIE
YacTUIIA, JIETSIIAs C TOCTOSHHOW CKOPOCTBIO BIOJIb JIMHUI MarHUTHOU
WHYKIIWAH.

1) OxpyxHOCTB
2) Ilpsmas
3) Osanoun
4) DOnmunc

OIlK-4.V.1

34

B kakux CAMHUIAX U3MCPACTCA HANIPSAKCHHOCTD SJICKTPHYCCKOTO moJs?

1) Am
2) B/™m
3) Kn
4) Tn

OIIK-4.3.3

35

Y CTaHOBHUTE COOTBETCTBUE MEXK]Iy MATECPHUAJIOM ITPOBOJIHUKA U €T0
AJIEKTPOIPOBOTHOCTHIO:

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

A) Merain 1)>10"-1071°

B) ITomynpoBogHIK 2) 101 -10°

B) JlH3IIEKTPHK 3) 10* - 10°

OIIK-4.3.3

36

OHGHI/ITG, KaK COOTHOCATCA YTJIbI IAJACHUA O U OTpa’KEHUA (p CBETA.

1) o>>Q
2) a>0
3) a=¢
4) a<o

OIIK-4.3.3




37 | [Ipoananusupyiite, ueMy paBeH aOCONIOTHBIN Noka3arensb npenomienus | OIIK-4.Y.2
Cpelbl C TUAJIEKTPUUYECKON MTPOHUILIAEMOCThIO € = 16 1 MarHUTHOU
IIPOHUIIAEMOCTBIO UL = 17
1) 1/32
2) 1/4
3) 4
4) 1/16
38 | Ykaxwute siBIECHUE, KOTOPOE HMEHYETCsl HHTEp(epeHIreit BOJIH? OIlK-4.3.4
1) OrubaHue BOJIHAMH MPETIATCTBUI
2) HanoxxeHue Apyr Ha Apyra BOJIH, UAYIIUX OT KOT€PEHTHBIX
HMCTOYHUKOB
3) OTKJIOHEHHE BOJIH OT NNEPBOHAYAIIBHOTO HAIPABJICHUS
pacnpocTpaHeHHs IpU NEPexo/ie U3 OTHOU Cpesibl B IPYTyIO
4) 3aBUCHMOCTH (Ha30BOM CKOPOCTH OT JIJTMHBI BOJTHBI
39 | Ilpoananu3upyiite, KakKuM TOJDKEH OBITH Yo majaeHus cBetoBoro gy4da, | OINK-4.V.1
YTOOBI OTPAKEHHBIN JIyd COCTABIISLI ¢ ajaroumM yroiu 40°.
1) 25°
2) 55°
3) 20°
4) 45°
40 J71s 00BsICHEHUS KaKOTO SIBIICHUSI MOXET OBITH UCIOJIb30BAH MPUHIIUTL OIIK-4.3.4
I'toiirenca-®penena?
1) KorepeHTHOCTH
2) Hudpakums
3) Tonspuzarus
4) KoprmycKyJsipHO-BOJTHOBOM TyaJIu3M
41 | Ilpoananu3upyiiTe, YeMy paBeH MEPHO]T PEIICTKH, KOT1a OIIK-4.Y.2
mudpakroHHas perieTka cogaepkuT 200 mMTPUXOB HA MIJLTAMETP.
1) 100 mxm
2) 500 mxm
3) 200 mxm
4) 5 MxMm
42 | Ilpoananu3upyiTe MHTEHCUBHOCTD CBETA MPHU UHTEPHEPEHIINH OIIK-4.Y.1
OJIMHAKOBBIX BOJIH C MHTEHCUBHOCTBIO / OT KOT€PEHTHBIX HCTOYHUKOB B
TOYKE, B KOTOPOM pa3HOCTh (a3 paBHa 2*7*N (N=0, 1, 2, ...).
1) 4*]
2) 3*
3) 1
4) 0
43 | YTo U3 MEePEUHCICHHOTO SBJISIETCSI 0COOCHHOCTHIO CHUIIOBBIX JTMHHUI OIIK-4.3.3

MAarHUTHOT'O NOJIs?




1) CuioBble IMHUM MarHUTHOTO TOJIS BCET/1a 3aMKHYThIE

2) MarHuTHbl€ CHJIOBbIE JINHUM HAYWHAIOTCS HA MAarHUTHBIX U
3aKaHYMBAIOTCS HA DJIEKTPUUECKHUX 3apsiiax

3) MarauTHsle CUJIOBbIE TMHUU HAYMHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsiaax

4) MarHuTHbI€ CUJIOBbIE JINHUHM HAYWHAIOTCS U 3aKaHUYUBAIOTCA Ha
AIEKTPUUECKUX 3apsiaax

44 | PaccuuraiiTe mokasareib IPEIOMIICHUS BELIECTBA, €M ckopocTh cBeTa | OIIK-4.VY.2
IIpU NEepeXo/ie Jyya U3 BOo3AyXa B HEKOTOPOE BEIIECTBO YMEHBIIUIACh
Ha 20%.
1) 1.2
2) 1.25
3) 0.2
4) 2.2
45 | PaccumTaiiTe yroji Mexay ONTHYECKUMH OCSIMH TOJISIPU3aTOpa U OIIK-4.VY.1
aHanmu3aTopa. IIpu IpoXoXKAeHNU CKPEIICHHBIX MOJIIpU3aTopa U
aHaJIN3aTOpPa HHTEHCUBHOCTH CBETA YMEHBIIMIIACH B 4 pasa.
1) 60°
2) 45°
3) 30°
4) 90°
46 | IIpoananusupyiiTe, Kak U3BMEHUTCS BEJIMYMHA MarHUTHOM nHAykuu Ha | OIIK-
OCH JUIMHHOTO COJIEHOUJA, €CIIM TOK B HEM YBEIUYUTH B 4 paza, a 11.V.1
IUIOTHOCTh HAMOTKHU BUTKOB YMEHBIIIHUTH B 2 pa3a.
1) VYBenumuurcs B 2 paza
2) VYBenunuutcs B 9 pas
3) VYwmenbmutcs B 9 pa3
4) Ywmenpmurcs B 3 paza
47 | Ykaxure, KaKoe TeJIO SIBJISETCS aOCOTIOTHO YEPHBIM TEJIOM. OIIK-4.3.5
1) Ilormomraer Bce maaaroliee Ha HETO U3TyUYeHHE
2) Ortpaxaer Bce najaroniee Ha Hero U3JydeHue
3) Hsnydaer B peHTT€HOBCKOM Juana3oHe
4) W3znywaer B BUIMMOM JIMAIIa30HE
48 | Y xakoro u3 Tea oTpaxkaTesibHas CIOCOOHOCTH OJM3Ka K HYII0? OIIK-4.3.5
1) IIpo3paynoro
2) 3epKaJbHOTO
3) MaroBoro
4) Yepnoro
49 | Boibepure, kakas ¢popMyina HauboJee TOYHO ONKchIBaeT crekrpanbuyio | OITK-4.3.5

IUIOTHOCTh SHEPreTUYECKO CBETUMOCTH a0COIIOTHO YEPHOTO Tena?

1) ®opmyna depmu-/upaxa
2) ®opmyna boze-DitHiTeitHa
3) ®opmyna [lnanka




4) ®opmyna Panes-Jxunca

50

Kakoe nznyuenue sSBisieTcsl paBHOBECHBIM ?

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

2) TermoBoe u3yueHUe

3) JIazepHoe n3nyyeHue B BUAUMOM U MH(PPAKPACHOM JHana3oHax
4) TopmM0O3HOE PEHTTEHOBCKOE U3ITYUCHHE

OIIK-4.3.5

51

VYkaxuTe 3aK0H, KOTOPBIH ONpeAessieT MOJ0KEHIE MaKCHMyMa
M3IIy9aTeIbHOW CIIOCOOHOCTH aOCOIOTHO YEPHOTO MPH 33JIaHHON
aOCOJTIOTHOM TeMITepaType.

1) 3akon Credana-bonpiivana
2) IlepBerii 3akoH BuHa

3) 3akon Kupxroda

4) 3akon Maitoca

OIIK-4.3.5

52

Yxkaxkute GopMyiy, ONpeAesIONy0 JHEPTUIO CBETOBOTO KBAaHTA!

1) E=(m*c?)2

2) E=h*c

3) E=h*\

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

OIIK-
11.3.1

53

[Ipoananu3upyiTe, Kak U3MEHSETCS CUJIa TOKA HACBIILCHUS IIPU
dhoTorddekTe B ciiydae yMEHBIIICHHUS] CBETOBOTO IMOTOKA A 1al0IIET0
CBETa MOCTOSIHHOM JIJTMHBI BOJHBI.

1) Ymenbiaercs

2) CHavayia yMEHBIIIAETCs, 3aTEM YBEINIUBACTCS

3) CHavasia yBeJIMUMBAETCS, 3aTEM YMEHBILIAETCS

4) CHayaJyia OCTaeTCsl IOCTOSTHHOM, a 3aTeM YMEHBIIACTCS

OIlK-4.V.1

54

IIpoananusupyire, 4TO NPOU3ZOMAECT C KHHETUYECKON YHEPrUuen
(OTOZIEKTPOHOB, €CIIM, HE MEHSS YaCTOThI MaJJal0IIEro CBETa,
YBEJIMUYUTB €I0 UHTEHCUBHOCTH B 2 pasa.

1) YMmenbmuresd B 2 paza
2) YBenmuuutcs B 4 pasza
3) He uzmenurcs

4) YBenmuuutcs B 2 pasza

OIlK-4.V.1

55

Kakum 00pa3oM 3aBUCHT paboTa BBIXOZA AIEKTPOHA C TOBEPXHOCTH
KaToJla M3 KaJIMUs OT YaCTOTHI TTaJIAI0IIero cBeTa?

1) IlpsMo mpomOpIHOHATBEHO YaCcTOTE

2) IlpomoprimoHaIBHO YCKOPSIOMEMY HATPSKEHHUIO
3) IIpomopimoHaIbHO KBaAPATy YaCTOTHI

4) He 3aBucut oT 4acTOTHI

OIIK-4.3.5

56

[Tpoanammsupyiite, Oynet au HabmomaTbest pororddexT, ecnu
IUTACTUHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JIUHON BOJIHBI 600 HM.
PaboTa BeIXO/1a 351eKTpOHA U3 JTaHTaHa paBHa 3.3 3B.

1) ®otosddexT Bo3MOKEH, €CITU KaTOJ| HArpeTh 10 TeMIiepatrypsl 347

K

OIIK-4.Y.2




2) He Oyner

3) ®otorhdexT BO3MOKEH, €CIH TOMOTHUTEIHHO MPUIIOKHUTH K
IUTACTUHKE YCKOPSIOIIYIO PA3HOCTh MOTCHI[HAIOB BEJTMUMHON HE
Menee 1 B

4) ®oto3(deKxT BO3MOKEH C BEPOSITHOCTHIO p = 0.5

57

Onenure, OT KaKUX BEJIMYMH 3aBUCHUT CHJIa CBETOBOTO JIaBJICHUS C
KBaHTOBOU TOYKH 3pECHHUS:

A) Uucna GOTOHOB B CBETOBOM ITYUKE;

b) Onepruu ¢porona;

B) Koadunuenra orpakeHrs mOBEpXHOCTH.

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

OIIK-4.Y.1

58

[Mpoananu3upyiiTe, B KAaKUX 00JIACTAX CIIEKTPa dMEKTPOMArHUTHBIX BOJH
BO3MOKHO HaOmoaeHue 3¢ dexra KomnroHa.

1) Buaumerii muana3on

2) Pagnonuana3on

3) TepparepieBblii nuamna3zoH

4) PeHTreHOBCKUI JUana3oH U raMMa-u3jaydeHue

OIlK-4.V.1

59

Kakum o6pazom uMiynsc GoTOHA CBSI3aH C ATUHOW BOJIHBI?

1) Hmiynbc mpsiMo IPOTIOPIIMOHAJICH ITTHHE BOJTHBI

2) Hmnynbc npsMo NponopiroHaIeH KBaApaTy JUIMHbBI BOJTHBI

3) Hmmynbc 06paTHO MPOTOPITMOHATICH IJTHHE BOJTHBI

4) Hmnynbc npsMo NponopIHoHaIeH KOPHIO KBaJIpaTHOMY OT JITHHBI
BOJIHBI

OIIK-4.3.5

60

B kakoii 061acTu ciekTpa 3JIeKTPOMArHUTHOTO U3ITyYSHUS UMITYIIbC
($oTOHAa MMEET MUHMMAJIbHOE 3HaUeHHE?

1) UadpaxpacHoe uzmyueHue
2) TeparepLioBo€ U3J1y4€HHE
3) PertrenoBckoe n3mydeHue
4) PapurousnydyeHune

OIIK-4.3.5

61

[Ipoananu3upyiite, Kakoe U3 NPUBEICHHBIX BbICKa3bIBAHUMN
MIPOTUBOPEYUT KBAHTOBOU TEOPHUH CBETA!

1) IHTeHCUBHOCTH CBETa HE 3aBUCHUT OT IUIOTHOCTH MOTOKA ()OTOHOB H
UX SHEPrun

2) CBeT MOXKET U3y4aThCsl U paclpOCTPAHATHCS TOJIBKO OTAEIbHBIMU
HNOPLUSAMU — KBAHTAMHU

3) KaxkxioMy 13 KBaHTOBBIX COCTOSIHH, B KOTOPOM HaXOJUTCSl aTOMHast
crcTeMa, COOTBETCTBYET ONPE/IEICHHBIN YPOBEHb SHEPTUU

4) Inst yacTULIBI HE MOTYT OBITH OJJTHOBPEMEHHO TOYHO U3MEPEHBI
KOOPJAMHATBI M UMITYJIbC

OIIK-4.Y.1

62

VYkaxure, B UeM 3aKJII0YAETCS CMBICH MEPBOTo nocrysnara bopa:

1) VYTBepxkaeHue O CyleCTBOBAaHUHU CTAIlMOHAPHBIX COCTOSTHUH, B

OIIK-4.3.5




KOTOPBIX aTOM HE M3JIy4aeT U HE MOIJIOIAET S3HEPTUU

2) Pa3HOCTB 3HEpruii AByX CTallMOHAPHBIX COCTOSIHUI paBHA YHEPTUU
M3J1y4aeMOr0 UM MOIJIOIIAEMOI0 KBaHTa CBETa

3) B aTome 37eKTpOHBI ABHXKYTCS 110 OpOUTaM, OJU3KUM K KPYTOBBIM

4) ATOM COCTOMUT U3 MOJOKUTEIBHO 3apsSyKEHHOTO A11pa U
OTPHULIATENILHO 3aPSKEHHBIX JJIEKTPOHOB
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Bri6epuTe, kakoe U3 MpUBEICHHBIX HUKE BBICKa3bIBAaHUM MPaBUIHHO
OIMHCHIBAET CIIOCOOHOCTh ATOMOB K M3JIYYCHHUIO U TIOTIOUICHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) [Tormomate ¥ U3Ty4aTh JUIIH HEKOTOPBIN TUCKPETHBINA HA0Op
3HA4YCHUN SHEPrUu

2) V3ny4aTh ¥ OTJIOMATH JIO0YIO TTOPIIHIO YHEPTUU

3) U3znyuath 1160 TUCKPETHBIN HAOOp 3HAUEHUI SHEPTHH, JTUOO0 000
MOPLUIO SHEPTUN

4) N3ny4dats 1100y10 TOPIUIO SHEPTUH, A TIOTJIONIATh JIMIITb HEKOTOPBIN

OIIK-4.3.5
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yKa)KI/ITC, K KaKOMY JUalla30HY U3JIYUCHUA OTHOCATCA NNCPCXOAbI U3
cepun bambmepa B atome Bozopoa.

1) TemnoBoe uU3Ny4eHHE

2) PeHTreHoBckoe M3IydeHHUE
3) TI'amma-uznyuenue

4) Buaumblii cBeT

OIIK-4.3.5

65

[Ipoananu3upyiiTe, Kak K3MEHWIACh YIHEPTHUS ATOMa BOJIOPOIa NPU
M3Iy4eHHH UM (QOTOHA C JUIMHOMN BOJHEL A = 4.86%107 M?

1) VYBenuuumnacs Ha 4.86 5B
2) VYwMenbmunack Ha 2.55 5B
3) VYwmenbmunach Ha 4.86 3B
4) VBenuuuinach Ha 9.72 5B

OIIK-
11.V.1
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VYkaxure, B UéM 3aKJII0YaETCA runores3a ae bpoimns:

1) JlrxoOble MUKPOYACTHUIIBI HAPSAAY C KOPIYCKYJISIPHBIMU 00Jaqat0T
BOJIHOBBIMH CBOICTBaMU

2) AToM He MOKET CoJiepKaTh Oosiee IBYX AIIEKTPOHOB, HAXOSAIINXCS B
OJIMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSAX, OTIPE/IENIIEMbIX HA00POM
YeThIPEeX KBAHTOBBIX YHCET

3) OHOBpEMEHHO HEBO3MOXHO C BHICOKOM TOUHOCTBIO 3371aTh
KOOPJMHATHI M UMITYJIbC MUKPOYACTHUIIBI

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

OIIK-4.3.5
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Bri6epute yrBepxkacHHE, HAanOOJIee MPaBUILHO COOTBETCTBYIOIIEE
rurnotese ae bpoitns:

1) Mukpo4acTHIIBI MOT'YT TIPOSIBIISITH BOJTHOBBIE CBOMCTBA
2) DIeKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHUIL
3) VY ka0 4yacTULIBI CYIIECTBYET AHTUYACTHIIA

4) Snpo aToMa COCTOMT M3 KBApKOB

OIIK-4.3.5
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Paccuuraiite 1uiMHy BOIHBI 1e bpoiliis 1S SJIEKTPOHA, ABUKYILET0Cs CO
31
ckopocThio 3.6 km/c. Macca anexkrpona m, = 9,1*10™ kr, 3apsin

OIIK-4.Y.2




3neKTpoHa qo=—1,6%10" K.

1) 1.6 Mkm
2) 2.6 ™M

3) 201 um
4) 3.6 MKkM
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YKaKUTEe KOJTMISCTBO 3HAYCHHM, KOTOPhIE MOXKET TPHHUMATh
MAarHmuTHOC KBAHTOBOC YHUCJIO M HpI/I JAaHHOM 3HAYCHUU Op6HTaHLHOF0
KBaHTOBOI'O 4ucia /.

1)2/+1
2)3/+1
3Hi-1;
4)1

OIIK-4.3.5
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YKa}KI/ITe, YTO ONpCACIACT INNIaBHOC KBAHTOBOC YHCJIO N.

1) DHepreTuyeckue ypoBHH JICKTPOHA B aTOME

2) BennunHy MOMEHTa UMITyJIbCa 3JIEKTPOHA B aTOME

3) [Ipoekiuro OpOUTAITPHOTO MOMEHTA UMITYJIbCA JJIEKTPOHA Ha
3aJJaHHOE HaIPaBJICHHUE

4) BennunHy MOMEHTa UMITYJIbCa 3JEKTPOHA B 3aJaHHOM HaIPaBJICHUU

OIIK-4.3.5
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YKa)KI/ITe, YTO OonpeAcIa€T MAarHUTHOC KBAHTOBOC YHUCJIO M.

1) OpOuTanbHBI MEXaHUIECKUA MOMEHT 3JICKTPOHA B aTOME

2) DHepruo CTalliOHApHOTO COCTOSIHUSA JIEKTPOHA B aTOME

3) BenmunHy MOMEHTa MMITyJIbCa 3JIEKTPOHA B 33JJaAHHOM HAIPaBICHUN
4) DHepreTnyecKkue YpoBHH 3JIEKTPOHA B aTOME

OIIK-4.3.5

72

B dgectp koro Ha3BaH 3P QeKT pacuienIeHus] ypoBHEH SHEPIUU aTOMa BO
BHEILIHEM 3JIEKTPUUECKOM 10JjI€e?

1)itnmreitna u ge Xaaca
2) lITapka

3) OrTuHrcraysesa

4) AaponoBa-boma

OIIK-
11.3.1
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Kak Ha3pIBaIOT IMHUH B CIICKTpPC KOMGI/IHaI_[I/IOHHOFO pacceiaHusd C
qacToTaMHu, MCHBIIIMMHU YaCTOTHI ITaJaromiero cBera?

1) OpanxeBbIMU CITyTHUKAMH

2) AHTUCTOKCOBBIMH CIIyTHUKaMHU

3) CTOKCOBBIMH CITyTHUKAMHU

4) AHTaroHMCTUYECKUMH CITYyTHUKAMHU

OIIK-4.3.5
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[TosicauTe (hr3MUECKUI CMBICIT BOJIHOBOM (DYHKIIUH.

1) BonHoBas QpyHKIUS MPONOPLIUOHATBHA SHEPTUHU YaCTHUIIBI
2) IlpousBeneHue BOJIHOBOH (PYHKIIMN Ha KOMILJICKCHO-COMPSKEHHOE

BBIPAKCHUC PABHO IIJIOTHOCTU BECPOATHOCTHU 06Hapy>1<eHH;1 YaCTHUIIBI.

3) BonnoBas pyHKIMS 0OpaTHO MPONOPLIUOHATBHA JAJTMHE BOJIHBI i€
bpoina

4) BomHoBas (hyHKIIHS IPEACTABIAECT COO0M KHHEMAaTUYECKUM 3aKOH
JBIKEHUS MUKPOUYACTHUIIEI X = X(t) B HESIBHOU (hopme.

OIIK-4.3.5
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Bribepure BepHyI0 (GOpMYTUPOBKY COOTHOLICHHUS HEOIPEIEICHHOCTEH
[eiizenbepra:

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

OIIK-4.3.5
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VYkaxxuTe, Kakue 4acTUIbI ABISAIOTCS (PepMUOHAMHU.

1) DnexkTpuyecku 3apsKEHHBIC YACTHUIIBI.

2) DIeKTpUYeCKH HEHTPabHBIE YaCTHIIBI.

3) Bce yacTHIlbl ¢ MOIYLIETbIM CITMHOM.

4) DAeKTpUYECKHU 3apsSKEHHbBIE YACTHUIIBI C IIEJIBIM CIIHHOM.

OIIK-4.3.5
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Kaxk nHa3biBaeTcs TBepi0€ TENO, y KOTOPOTO BaJICHTHAs! 30HA MOJIHOCTHIO
3aIl0THEHA, 30Ha MPOBOJIUMOCTH — IMOJIHOCTHIO CBOOO/IHA, a IIUPUHA
3aMnpeIleHHON 30HbI BEJIMKA IO CPABHEHHIO C YHEPTUEH TEIIIOBOTO
JIBYDKCHMSA?

1) IIpoBomHuk

2) JudnexTpuK

3) IlomympoBogHUK

4) IlpumMecHBIH NOITYIPOBOAHUK

OIIK-4.3.5
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Kakyro pazmepnocts nmeet nocrosHHas [nanka B cucteme CHU?

1) ﬂ)I(*C
2) Hx/c
3) Jx/m
4) Jx/»B

OIIK-
11.3.1
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Kak HaspIBaeTCsa COCTOSIHUE DIIEKTPOHA B aTOME, COOTBETCTBYIOILEE
MUHUMAaJIbHOMY BO3MOXXHOMY 3HAYEHHIO €T0 dHEprun?

1) BozOyxneHHOE COCTOSIHUE
2) MertacTaOUIBHOE COCTOSIHUE
3) OCHOBHOE COCTOSTHUE

4) BaneHTHOE COCTOsIHUE

OIIK-4.3.5
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B yewm 3akmogaercs TyHHeNIbHBIH ) dexT?

1) B BoIHOBOM XapakTepe ABHKEHUS MUKPOUYACTHIIBI B
MEePUOIUYECKOM MOTEHIIANe

2) B xopmycKyJIsipHOM MOBEJCHUH 3JIEKTPOMAarHUTHOTO U3TYy4eHUS MTPU
MIPOXOKICHUH €r0 Yepe3 y3KOe OTBEPCTHE

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

4) B npoxoaeHuHu MUKPOYACTHIIBI YePe3 OTCHITHATBHBIN Oapbep,
KOT'/Ia YHEPTHs YaCTHUIbl MEHbBIIIE BHICOTHI 3TOT0 Oaphepa

OIIK-4.3.5
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Kaxue noaBuxHbI€ YaCTUIBI WM KBA3UYACTUIIBI SIBIISIFOTCSI HOCUTENISIMU
3apsia B MOJTYIPOBOJAHUKAX?

OIIK-4.3.5




1) OnexTpoHsl

2) IIpoTtonbl

3) DNeKTPOHBI U ABIPKU
4) Hownsl

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCHUUIUIMHE OOYYAIOMIMXCS 3a04HONU (OPMBI
00yd4eHus1, IpeICTaBICHBI B Ta0mie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
MH/INKATOPOB, XapaKTEpU3YIOMUX HdTambl (OpMUPOBAHHUS KOMIIETCHLMH, COJepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYyIONIMX MOPANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJS YCIIEBAEMOCTH M MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

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

11.1. Meronuueckue yKa3zaHUs Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
IyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro martepuana. Ha3znaueHue COBpEMEHHOHW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(POPMAIIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTIBHBIX MPOOJIeM AWCIUIUIMHBI, METOOB HAYyYHOTO TIIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTU. B ydeOHOM mpoliecce JEKIUsl BBIMOIHIET METOIOJIOTHIECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKIUH. JISKIUs pacKphIBacT MOHATHIHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[LnaaupyemMble pe3yNbTaThl IPU OCBOCHUN 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaIa:

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

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE MNPO(PECCHOHAIBHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEJIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO I CAMOCTOSTEIHHOW pabOTHI;

— TMOJIydYeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTHSI HAYKH M TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

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

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIaloB U
UCIIOJIb30BaHWEM pa3laTOYHOTO MaTepuajia MPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTIIINHE.

11.2. MeTonuueckne ykazaHusi ISl OOYYArOMIMXCS TIO BBIMOJHEHHUIO JIa0OPAaTOPHBIX
pabor.

B xoxe BemonHeHUs 1abOpaTOpPHBIX paboOT OO0yYaIOMUNUCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOAUKONM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBUHM C KBaJU(PUKALMOHHONW XapaKTEpUCTUKON 00ydaromerocs.




Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIBbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIUTHYECKON YacTe U KOHTPOJIbHBIX MEPONPUSITHH.

Brimonnenue 51abopatopHBIX pabOT OO0y4aromMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OINpENeNIseMOd y4eOHbIM IIJJaHOM, W OTHOCUTCS K CpeICTBaM,
00eCTeynBarOIIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMsS MPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUINHBL;

— 3aKpeIUvIeHUe, pa3BUTHE U JAeTaln3alusl TEOPEeTHUECKUX 3HaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyueHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TIpHOOpeTeHHe  HAaBBIKOB  CAMOCTOSTENbHOW  paboThl ¢ 1a00OpaTOpPHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ta00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablidi CTYACHT B COOTBETCTBHU C pabodeid mporpaMMoi o
mucrurinie Dusuka JOMKEH BBITIOTHUTH OMpeelieHHOe 4YHciio j1abopaTopHbiXx pabor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEeHee JBYX 3aHSATHI: OJHO HA BBINOJIHEHHE
U3MEPEHHM, U OJHO Ha 3amuTy oTuera. OTUET MUIIETCS HE BO BpPEMs 3aHATUM, a JoMa WIH 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 CIICLUATHLHOM KypHAJIe; TaM HY)KHO 00s3aTeITbHO PACIIHCAThCS.

B naGopaTtopuio CTyIeHTHl OJDKEH NPUXOIUTh MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYUTaTh OMHCAHHE PAOOTHI M TEOPETHUECKHE CBEIACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAHHOW JHTEpaType |
00s13aTeNBLHO MOYYHTe B OMOIHMOTEKE BCe TOCOOMS, BRIITyCKaeMbIe Kadeapoid.

BomonusaTe paboTy CTYIEHTY pa3pelaeTcs, JUIlb MMOCie JOMYyCKa, MOJy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSAUTHCS, YTO CTYACHT TOHIUMACT:

— Kakue sIBJICHUS OH OyJeT HaOII0AaTh U HCCIICIOBATh;

— Kakas LeJb Iepe]] HUM MTOCTaBJIeHa;

— KakuMH MpuOOpaMu U Kak BeIyTCsl U3MEPEHUS;

— Kak cJeayeT MPOBOJUTH SKCIIEPUMEHT.

[ToydeHHBIH TOMYCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

B mpouecce BwimomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OOS3aTEIBHO 3alOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHHUN TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJbKUMHU CTYI€HTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOIUYECKHM TIocoOueM; (amuuivs, WHUIIHAIIBI
CTyJIEHTa W HOMEpP TPYIIbl, GaMuIdsg W WHUIHMAIBI MPEnojaBaTeis; Tabauia TeXHUYSCKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOOpa, paboumii auarnazoH, IeHA
JIeJIeHUs, KJIacC TOYHOCTH M Jp.); MapaMeTphl YCTaHOBKH, HAa HEW yKa3aHHbIE; pPE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTa.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOHN
pydkoii. 3anuch HAOMIOEHWM W NAHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JMILIb YePTUTH TAOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIAy U MEPENHUChIBaHUE UX B
KOHILI€ 3aHATHS HAYUCTO HE PEKOMEHIYETCS; 3TO HEHY>KHas TpaTra BPEMEHHU U BO3MOXKHOCTb
JOMYCTUTh OMIMOKY NMpHU nepenuchiBaHuu. CTapaTeabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHHN OTYETA.

[To oxoHUYaHUU U3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENoJaBaTelNIo.
be3 3Toil moanucu MpOTOKOJI CYMUTAETCS HEACUCTBUTENBbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
0o003HayaeT, 4To OH OTBEYAECT 3a BCE IPOBEJIEHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens




03HAYaeT, YyTO paboTa JEWCTBUTEIHHO BBINMONHSIACH U yKAa3aHHBIC 3HAYCHUS JCHCTBUTEIHHO
MIOJTy9YCHBI IMEHHO TeM CTYIACHTOM, KOTOPBII COCTaBMII MTPOTOKOJ.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B MPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYET W 3allMIIaeT €ro Ha CIeayroleM 3aHaTuu. [lpu 3amuTe ordera MOTyT OBITH 3a/aHBI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoOro SIBICHUS M 10 TMOJIYYCHHBIM pe3yibTaraM. 3a
NPUHSATBHIA OTYET MPETIoIaBaTellb BHICTABISIET CTYICHTY OIEHKY M ITOCIIE 3TOTO COOOIIaeT HOMED
Y Ha3BaHUE CIeAYIoMIeH JTabopaTOpHOU pabOTHLI.

Crpykrypa u dopma oTdera o 1adoparopHoil pabore
OT4eT DODKEH COJIEPIKATh CIICIYIOIINE Pa3Ieiibl:
1. Lenb pabGoThI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPATOpPHOM pabOTHI, OTTyHa €€ CledyeT
Hepenucars.
2. Omnucanue 1a00paTOpHON YCTaHOBKH.

Omnucanue YCTaHOBKH JIOJDKHO OBITh KpaTkuM. ClielyeT OorpaHu4uThCs (PYHKIIMOHAIBHON
WIH DJICKTPUYECKON CXEMOH YCTaHOBKH. He Hy)XHO NpPUBOAMTH BHEIIHETO BHIAa HPHOOPOB.
Jlanee HEOOXOAMMO OMHCATh SKCIICPUMEHT M MEPEUUCITUTh U3MEPUTEIbHBIC TPUOOPHI B TAOIHIIE
TEXHUYECKHX XapaKTEPHCTHK, IIEPEHECCHHOM N3 IIPOTOKOJIa H3MEPEHUIA.

3. PabGoune popmyIbl.

PabGounMu Ha3bIBAalOTCS TOJBKO T€ (POPMyJNbl, MO KOTOPHIM HENOCPEACTBEHHO
NPOM3BOJIATCS BBIYMCIICHUS MccelyeMbIX BennynH. CieBa B ¢popmyse JODKHO CTOATH TO, UTO
CJIeZlyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM u3BecTHO. Bee nmpuBeneHHbIe
(opMyIIBI TOKHBI OBITH IPOHYMEPOBAHBI.

BeiBog popMyn ¥ IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOJUTh HE HYXKHO.
@opmynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00padoTku
Pe3yJIbTaTOB U3MEPEHUI B 9TOM Pa3zAeiie TOXKE HE MPUBOIATCA.

4. Pe3ynbTaThl U3MEPEHUHN U BEIYUCIICHUH.

B 3TOM pa3nene 0OT4YeTa OOJIXKHBI 6I>ITB HpI/IBeHGHBI BCC I/I3MepeHHBIC N BBIYUCJIICHHBIC
pe3ynbrathl. [10 BO3MOXHOCTH, WX HYXHO TPEJICTABIATh B BHIC HATVIAIHBIX Taomui. B
HpI/IBO,Z[I/IMI:IX 3HAUYCHUAX HCJIb3s OCTABJIATH JIMIITHUC NCCATUYHBIC pa3p51m>1 (no,up06Hee 06 3TOM
noiaeT peusr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWid, BCE OHM JOJIKHBI OBITh
HpI/IBe,Z[eHI:I B OTOM pasllene.

5. Tlpumepsl BEIYHCICHHM.

B sToMm pa3zgene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUHN TT0
KaKI0M paboueit popmyne. He HyXHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JIOCTAaTOYHO
OJIHOTO TIpUMepa MO KaXIou dopMmyiie. DTOT paslen HYXKeH IS TOTO, YTOObI MPernoaaBaTerio
OBLJI0 Jierye HAaWTH OIMOKY B BEIYMCIICHUSX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. Brwrunciienne NOrpenrHoCTeN.

B »TOM pazmene or4era MOMKHBI OBITH TPEICTaBICHBI (POPMYIBI, O KOTOPBIM
IPOBOAMIIACH MaTeMaTHueckass o0paboTKa pe3ynbTaToB M3MepeHuil. JIOKHBI ObITh BBHIBEICHBI
GopMyIBI, TIO KOTOPHIM BBIYHCISUIUCH CHUCTEMATHUYECKHE M CIIYYaiHbIE MOTPEIIHOCTH U
MIPEACTABJICHBI IPUMEPBI BBIYMCIICHUN MO KaXK10M U3 HUX.

DTOT pa3zen oTyeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy GoJbIe BCero BONpOCOB,
B HEM Oojble Bcero omwuOOK. Teopus MOTrpentHocTe OOBIYHO OBbIBACT HAMWCAaHA s
MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICIICH MaTeMaTHKoW. B HacTosmiem mocobuun
aBTOPBI MOCTAPATUCh OCTABUTH JUIIb CAMOE BAXKHOE IO 3TOM TE€ME M H3JI0KUTh MaTepHall MO
BO3MO>KHOCTH IIPOCTO.

7. T'paduku u pUCYHKH.

HeGonpime rpadgukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - Gopmata A4 -
NPUBOJATCA Ha OTACNBHOM JHcTe. B mobom ciydae OHM JOJDKHBI OBITH IOJNHMCAHBI U



NPOHYMEpPOBaHbI, HA HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTdera. I'paduku o0s3aTenbHO
BBITIOJHAIOTCS. HA MIUITUMETPOBOM Oymare. Ha kaxmoll ocn JODKHO OBITH 0003HAYEHO, KakKas
BeIMYMHA M B KaKuWX E€AMHHUIAX BJOJIb Hee OTKJIajbpiBaeTcsi. Ha camMux ocsiX JODKHBI OBITH
HAHECEHBI TOJIBKO Y3JIbI KOOPAWHATHON CEeTKH. VI3MepeHHbIe Ha OIBITe 3HAYEHUSI MOIHCHIBATH
Ha ocsx He cnenyer. Ha rpaduk obs3arenbHO HaHOCSTCA BCE DKCIEPHUMEHTAIBHBIE TOYKH, H
HPOBOANTCS COeNUHSIONast UX JUHUSA. OKOJIO OJHOW WM HECKOJBKUX TOUYCK OTKJIAIBIBAIOTCS
CHUCTEMaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOLIMX HM3MEpEeHui (moapodHee 00 3TOM mHoOWaeT
peyb HUXKE).
8. OxoHYaTeIbHBIE PE3YIbTAThI, UX 00CYKICHUE, BHIBOJIBL.

B »sTOoM pazgene oTueTa HYXKHO TOABECTH MTOT TNpojeinaHHOW pabotel. Cremyer
HaIUCaTh, KAKUE MOTYYCHBI BEJIMUNHBI, U ¢ KAKUMHU ITOTPEIIHOCTSIMH.

Ecnu n3MepeHus npoBOAMINCH pa3HBIMU METOJaMH, TO 00s3aTeNbHO HYXKHO CPaBHUTH
9TH pe3yJbTaThl U HX IOTPEIIHOCTH, CAEIAaTh 3AKIIOYECHHE, KaKOM METOJX JIydlle, TOYHEE,
ynooHee.

Ecnu u3BecTHO TaOuMYHOE 3HAYEHME W3MEPEHHOM BEIMYUHBI, TO HYXKHO 00s3aTEIbHO
CPaBHUTH €T0 C MOJYYEHHBIM Ha OIMbITE 3HAUCHHEM M J1aTh apryMEHTHPOBAHHOE 3aKJIIOYCHHE 00
UX COBIIAJCHUH WM HECOBIAJICHUU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOH K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJIbTaThl HYKHO 00S3aTEIbHO CPABHUTH U JAaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBMAJACHUH UM HECOBIAICHUH.

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

Ecnu B paboTe CTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3UUECKUI 3aKOH MM U3YYUTh
ABJICHHE, TO B JIaHHOM pa3zjesie HeoOXOAUMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABIICHHBIH
BOIIPOC.

BbIBOJ 10JIKEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTOpHOU paboTe

Otuet no naboparopHoi paboTe JOKEH BBIMOIHATHCS Ha JHucTax ¢opmata A4. 3anucu
Ha JIUCTaxX BEIYTCA TOJIBbKO, C OJHOM cTOpoHBbI. 1o kpasm nncTa JomKHA OBITH OCTaBlIEHA paMKa
HIMpUHON He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JUCTAaX HE HYXHO, HO U 3acCTylaTh 3a HEE HE
cienyer. B pamke B BepxHeM TIOJi€ HYXKHO JIMIIb IOCTaBUTh HOMEP CTpPaHUIBL.
[IpoHyMepoBaHHBIMH JOJDKHBI OBITH BCE JIMCTHI OTYETa, HAUMHAs ¢ TpeTbero. IlepBblifl nucT —
TUTYJBHBIA U BTOPOU JIUCT — MPOTOKOJ U3MEPEHUH, HE HYMEPYIOTCS.

Otuer cnenyer nucatb oT pyku. Ecnu Bel ucnonb3yere dyxue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEYaTh 32 BCE «3aMMCTBOBAHHBIE» OLIMOKHU, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCUTCS K opMynaM, KOTopble Bbl MOACMOTpenn y KOro-To, a He BBIBEJIH CaMHU.
Jlyumie cnpocuts npenogaBatenss. OH MOACKaXET WJIM NPOBEPUT, MpaBUWILHO JU y Bac
HOJYYHIIOCh.

TutrynbHbIN THCT pabOTHl MOXKET OBITh HANKMCAH OT PYKU WJIM HareyaTaH Ha MpUHTEpeE.
DneKTpOHHas BEpCHsl TUTYJIBHOTO JINCTa HaxoauTcs Ha caiite 'Y Alla.

Metoauueckie yKazaHWs MO BBIMOJHEHHIO JA0OPATOPHBIX pabOT MpPHUBEACHHI B
CIEAYIOMHX NocoOusix, umeromuxcs B Oubnuoreke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIE:

1. Mexanuka. Konebanuss u BoiaHbl. MonekyinsapHas ¢usuka. JIabopaTOpHBIN MPaKTHKYM

//MM.M. Kosanenko, H.II. JlaBposckas, H.H. JlutBunosa, I'.Jl.Ilmexorkunua, JI.E.

[Torapes, B.K. ITpwmmnko, }FO.H. [apes, b.®. lludpun. CII6I'YAIL 2014. 132 c.

2. DmnexktpuyectBo W MarHetusM. Jlabopatopubiii npaktukym // A.B. Komeubsios, E.H.
Kotnukos, H.II. JlaBpoBckasa, FO.A. Hosukoma, B.K. Ilpuwmunko, I'.B. Tepemenko.
CIIGI'YAIL 2021. 103 c.




3. BonnoBas  onrtumka. JlabGopatopueiii  mpaktukym  //E.H.  Kotmukxos, W.IL
Kpexrynosa,H.I1.JlaBpoBckas, F0.A. Hosukosa, A.H. Tpormun. CIT6I'YAII, 2013. 68 c.

4. Bonnoas ontuka. YueOHo-meToanueckoe nocobue // E.H. Kotnukos, FO.A. HoBukoga,
I'.B. Tepemenko. CIT6I'VAIIL, 2019. 118 c.

5. KsanroBas ¢usuka. Jlaboparopusiii npaktukym // B.M. Aunpees, M.IO. Eropos, N.1.
Kosanenko, A.B. KonbsuibiioB, E.H. Kotnukos, WN.I1. KpekrynoBa, H.I1. JlaBpoBckas,
FO.A. Hosuxoga, J[.A. [lonos, B.K. [Ipununko, I'.B. Tepemenko, KO.H. {apes, b.O.
Mudpun. CIIGI'YAIL 2021.90 c.

11.3. MeTonuueckne yka3zaHus JJIsi 0OYJaroNIUXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboTbI

B xone BBIOSHEHHUSI CaMOCTOSITEIPHOW pabOThI, 00yJalONUiiCs BBITIOJHIET PaboTy 1o
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE INpENoiaBatrelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTHS.

Jnst oOyyaromuxcst mo 3aoyHOi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOs1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOywaromierocs Gpopmupyercs
nesiecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIIEBACMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHALHOTO YPOBHSIL.

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

—  y4eOHO-METOIUYECKAN MaTepHal 1Mo TUCIUILINHE;

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

11.4. Metonuueckne yKa3zaHWsl Ui OOYYaIONMIUXCA 110 MPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPENYyCMATPUBAET KOHTPOJb KadeCcTBAa 3HAHUU
00y4aromuxcsi, OCYIIECTBISEMOTO B TEYEHUE CEMECTpa C IEJIbI0 OLIEHUBAHMUSA XOJa OCBOCHHS
TUCHUIUIMHBL. TeKymuii KOHTpPOJIb OCYLIECTBISIETCA MO KalleHIapHOMY Y4eOHOMY rpaduky.
CpoKu KOHTPOJBHBIX MEPONPUATHNA U CPOKH TOJBEICHHS WUTOTOB OTOOpa)X)aroTcs B pabOUmMX
yueOHBIX MIaHax Ha cemectp. OOydvamomuiics MAOMKEH BBIMOJIHUTH BCE KOHTPOJIbHBIC
MEPONPHSITHS, IPETYCMOTPEHHBIE HAa TAHHBIN CEMECT], MOCIIE YeTO MPENo1aBaTeNb MPOCTABISET
OasIbHBIE OLIEHKH, HaOpaHHBIE CTYIEHTAMH 110 Pe3ybTaTaM TEKYIIero KOHTPOJIS.

OcHOBHBIMU (DOpMAMH TEKYIIETO KOHTPOJS 3HAHUN, OOYJAIOIIUXCS SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TMPAKTUYECKUX 3aHATHAX; 3alluTa J1abopaTOpHBIX pPadoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUH, 00y4JalomMXCsl MOTYT OBITh: Oecelbl MpernoaaBaTens
U 00yy4arouierocsi; KOHTPOJIbHbIE BOMPOCH! U 3agaHus. KOHTpoJIbHOE MEpONmpHUsITHE CUUTAETCS
BBITIOJTHEHHBIM, €CIIM 3a HEro CTYACHT IMOJYYHMJI OLIEHKY B Oalax HE HI)KE MUHUMATbHOU
OLICHKH, YCTAHOBJICHHON MperoAaBaTesieM 10 JaHHOMY MEPOIPHUSTHIO.

JlukBumanust 3aJ0JDKEHHOCTH, OOpa3oBaBIICHCS B cllydae MPOIYCKa OOYYaroIIUMCS
3aHATUNA 0€3 YBaXHUTENbHON NpPUYUHBI, OTKa3za, OOydarollerocs OT OTBETOB Ha 3aHATHUSX,
HEYJIOBJIETBOPUTEIFHOTO OTBETa, OOYyYAIOUIEroCss Ha 3aHATUAX, HEYIOBIECTBOPUTEIHHOTO
BBITIOJTHEHHSI KOHTPOJIBHBIX, TA0OPATOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYUIECTBIATHCS Ha
WHIUBUIYAIbHBIX KOHCYJIbTAIUSIX.

Pe3ynbraThl TeKyliero KOHTPOJIS YCIEBAEMOCTH OOYYAIOIIMXCS CIY>KaT OCHOBOW Jif
MPOMEKYTOUYHOW aTTeCTaluy: TOTy4YeHHs 3adeTa Mo y4eOHOH MMCHUIIIMHE WU JO0MycKa K K
nudGepeHIMAIBHOMY 3a4eTy WK SK3aMEHY 10 Y4eOHON JUCITUTUTMHE.



B Teuenme cemectpa i gomycka K aupdepeHIUanbHOMY 3a4eTy WM IK3aMEHY
CTYAEHTY HEOOXOMMO c/iaTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PAOOT, BBIIIOJHHUTH
TECTUPOBAaHUE B CUCTeMe AucTaHIMOHHOro oOydeHus ['YAII Ims.guap.ru He HMXKE OIICHKH
«YAOBIIETBOPUTENNBHOY». B Cilydae HEBBINOIHEHHs BBILICU3IOKECHHOIO CTYJEHT, IPU YCIEHIHOM
IIPOXOXKIACHUM IIPOMEKYTOUYHOM aTTeCTalMd, HE MOXET IOJYYUTh aTTECTALlMOHHYIO OLEHKY
BBIIIIE «YAOBIECTBOPUTEIBHO.

11.5. MeTtonuueckne ykazaHUs ISl 00YYaIOIIUXCS MO MPOXOXKIACHUIO MTPOMEKYTOUHOMN
aTTECTALlUH.

IIpomexxyTounass  arrectanust  OOydyaroIIMXCsl — HpPEJyCMaTpUBaeT  OLEHUBAHHE
IPOMEXYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OICHKH 3HAHHH, MOJYyYEHHbIX OOYydYalolMMCs B Ipolecce
U3y4eHMs BCeH NUCLMIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
IPUMEHATh MX JUIsl PELICHMs NPAKTUYECKUX 3a7ad. DK3aMeH, KaK IpPaBUJIO, MPOBOJUTCS B
MeproJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTJIUYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYOBIECTBOPUTEILHO.

— muddepeHIMpOBaHHBIA 3a4eT — 93TO (opmMa OIEHKH 3HAHWUH, TOJYyYEHHBIX
00y4aromuMcs IpU U3Y4EHUU JUCLMILIMHBI, IPU BBINOJHEHUH KYpCOBBIX IPOEKTOB, KYpCOBBIX
paboT, HayYHO-HCCIIEIOBATENBCKUX paOOT U MPOXOKIACHUN MPAKTUK C ATTECTAlMOHHON OLIEHKOM
COTIIMYHOY, «XOPOILOY», «yIOBIECTBOPUTEIBHOY, «HEYIOBIECTBOPUTEILHOY.

JuddepeHurpoBanHbIi 3a4eT/3K3aMEH MOKET HMPOXOAUTHh B BUJAE YCTHOTO ONpPOCA WU
tecTupoBaHus. OCHOBaHMEM I JIONyCKa K IMPOMEXKYTOUYHOM aTTECTAallUy SIBISIETCS YCIEIIHOE
POXOXKJICHUE 00YHaIOIIUMCS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH.

Kpurepuu onieHnBanus chopMupOBaHHOCTH KOMIETEHIMI 00ydaroImerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUH «BBICOKUI». KommereHuun
chopMHpOBaHbl. 3HAHUS APTYMEHTUPOBAHHbBIC, BCECTOPOHHUE. YMEHUS YCIIEIIHO IPUMEHSIOTCS
K pEIICHHUI0O KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKUI YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS aJAlITUBHOCTh IPAKTUYECKOT0 HABBIKA.

OneHka «X0pomIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJBMHYTHIN». KomnereHunn
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrep,
INPUMEHSIOTCS K PELICHHUIO TUIOBBIX 3alaHuil. JleMOHCTpUpYyeTCs JOCTaTOYHBIM YPOBEHBb
CaMOCTOSITEJIbHOCTH YCTOWYMBOIO MPAKTUYECKOr0 HABbIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMU «IIOPOIOBBIN».
Komnerernmu  chopmupoBansl. CdhopmupoBanbsl 0a30BbIe  CTPYKTYPHl 3HAaHHMH. YMEHUS
(parMeHTapHBl M HOCAT PEMPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HHU3KHHA ypOBEHb
CaMOCTOSITEJIbHOCTHU MPAKTUYECKOT0 HABbIKA.

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

OCHOBHBIMH OpHEHTHpPaMHM IIpU MOATOTOBKE K IPOMEXKYTOUYHOM aTTECTallUU IIO
JTUCLUIUIMHE SBIAIOTCA KOHCIEKT JIEKIMH M IepedeHb PEKOMEHAyeMoH JsuTepaTypsl. Ilpu
MOJTOTOBKE K CECCHU O00ydYaroIeMycsi peKOMEHIYeTCs TaK OpraHHW30BaTh Y4eOHYIO paboTy,
YTOOBI INEpe] MEPBBIM THEM Hadala CecCHM OBbUIM CIAaHbl M 3allUIIEHBl Bce Ja0OpaTOpHBIE
paboTbl. OCHOBHOE B MOJTOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, Io
KOTOpPOMY HEOOXOJMMO MPONTH aTTecTanuio. [Ipu moaroToBke K ceCCHM ClleAyeT BeChb 00bEM
paboThl pacnpenessaTh paBHOMEPHO MO JIHSAM, OTBEACHHBIM JJIsl OJATOTOBKH, KOHTPOJIUPOBATH
KaX</Ibli JIEHb BBINOJHEHHs paOOTBHI.



JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
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Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
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