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1. Llenu n 3agauv gucumnnuHbl

Llenbto ocBoeHnss aucumnnuHbl «Prsmka» aBnaetTcsas opMmMpoBaHME KOMMETEHUMEN
oby4atoLlerocsi B obnactu npodeccmoHanbHOM eaTenbHOCTH.

O6nacTb NpodeccnoHanbHoON AeATenbHOCTU U cdhepbl NPOGECCUOHANBHON AeATENb-
HOCTM BbINYCKHMKOB, ocBomBLLMx Ol BO, BkntovatoT:
- 22 TvweBas NPOMBbINEHHOCTb, BKMOYas NpPOM3BOACTBO HanuMTKOB U Tabaka (B cdepe
BHEOPEHUs WM 3Kcnryatauum aBTOMaTM3MPOBAHHOIO U poBOTM3MPOBAHHONO TEXHOMOrn4ye-
ckoro obopyaoBaHus).

lMporpamma cocTaBneHa B COOTBETCTBUMU C TpebosaHusmn PepepanbHOro rocygap-
CTBEHHOro obpasoBaTenbHOro CTaHgapTa BbiClero obpa3oBaHMsi, HA OCHOBE MPUMEPHOM
OCHOBHOM o0OOpasoBaTenbHOM MporpamMmbl  BbiCLLEro 06pasoBaHUs MO  HanpaBneHuto
nogrotoBkn 15.03.02 TexHonormyeckne mawmHbl 1 06opyaoBaHme (ypoBeHb 06pa3oBaHus -
bakanaspuar).

2. MNepeyeHb nNaHUMpyeMbIX pe3ynbTaTOB OOYyYeHUsl, COOTHECEHHbLIX C MilaHUpYy-
eMbIMU pe3ynbTaTaMyU OCBOeHUA o6pa3oBaTenibHOM NporpamMmbl

Ne Koa HavnmeHoBaHue komne- | Kop v HaMMeHOBaHWE UHAMKaTOpa AOCTUXKEHUS KOMMETEHLUN
n/n Komne- TeHUMM
TEeHLUMK
1 Or1K-1 CnocobeH npumeHsitb | WO-1onkt — [NpyMeHseT ecTeCTBEHHOHAYYHbIE 3HAHUS U METO-

Obl MatemaTU4ecKkoro aHanusa B npodyeccuoHarnbHon pesi-
TENbHOCTH.

€CTEeCTBEHHOHay4YHble U
OOLEeNHXEHEPHbIE 3Ha-
HUA, MeTodbl MaTemMaTu-

4Yeckoro  aHammsa W | NO-20nk1 — MNMpuMeHsieT 0O EenHXXeHEPHbIE 3HAHUSA U MEeTOoAbI
MoAennpoBaHMs B NPO- | maTtemaTVyYecKoro ModenvpoBaHus B npodeccroHansHon ge-
deccroHanbHOW  Aes- | qTenbHOCTM.

TeNbHOCTH.

Koa n HanmeHoBaHWe MHOMKATO-
pPa AOCTUXEeHUA KoMneTeHUnn

PesynbTatbl 06y4eHnsa (nokasaTenu oueHnBaHus)

WO-10nk-1 - MpumeHsieT | 3HaAET: ocHoBHbIE 3agayn COBPEeMEHHON (PM3MKK; OCHOBHbIE 3aKOHbI Mexa-
€CTeCTBEHHOHAY4YHble 3HaHWSA W | HUKW, MOMNEKynspHON U3NKKM, TEepMOAMHAMUKKU, SMNEKTPOAMHAMUKN,
MeToabl MaTemMaTU4ecKoro aHa- | OMTUKMW.

nun3a B npodeccunoHanbHon aes- | 3HaeT npaeuna Tb B dhmsmdeckor nabopatopun.

TEeJIbHOCTHN. YMeeT: BbisBnaThL €CTeCTBEHHOHay4HYK CYLUHOCTb I'IpO6J'I6M, BO3HUKaKOLWNX B
xone I'IpO(bECCVIOHaJ'IbHOVI neAaTenbHOCTU.
Ymeer: pewaTtb TUnoBble 3agayn, CBA3aHHble C OCHOBHbIMWU pa3fgenamMmun q)l/l3l/|-
KW.
YMmeeT: ucnonb3oBatb cbmswqecme 3aKOHbl NpuY aHanu3e " peleHnn r|p06r|eM
MO-20mk1 — |'|p|/||v|e|-|;|eT obLe- npoceccrmoHanbHON AeATENBHOCTH.

WHXEHEpHble 3HaHUS U MeToAbl
MaTeMaTu4eckoro mMoAenupoBa-
HMA B npodreccuoHanbHon fnes-

YMeeT: paGotate B KoMaHZe Npu BbINOMHEHUM NabopaTopHbIX paGoT
YMeeT: BbINONMHATb pacyeTbl M 0hOpMIISTb 0TYETHI MO labopaTopHbIM paboTam

TeNbHOCTU.

MMeeT HaBbIKkK: NpoBeaeHUs PU3NYECKUX U3MEPEHWIA.

MMeeT HaBbIKWN: KOPPEKTHON OLIEHKM MOrpeLLHocTen npu npoBeaeHUn usmye-
CKOro aKkcnepumeHTa.

MimeeT HaBblkn GesonacHom paboThl B om3nyeckor nadopaTtopun.
MmeeT HaBbIkM TabnmyHOro n rpacdmyeckoro oopmIieHNs pesynbTaToB
nabopaTtopHbIx paborT.

3. MecTo aucumnnuHbl B cTpykTtype OOl BO

OucumnnuHa «®Pusmka» oTHocuTCca K moaynto «ObweobpasoBaTtenbHbli» 06sa3aTenbHON YacTu
6rnoka 1 OOl no HanpasneHuto nogrotoBku 15.03.02 TexHonormyeckme MalluHbl U obopyaoBaHue.
OucumnnuHa asnseTcs 0b6s3aTenbHOM K U3ydeHuto. NayyeHme gucumnnmibl « Pnsmnka» OCHOBAHO Ha



SHaHUAX, YMEHUAX N HaBblKaX, MOJTy4EeHHbIX NP1 N3y4eHUn O6y‘-lalOLLl,l/1MMCFI AncunninHbl «Pnsunka» B

LLUKOone.

OucumnnuHa «dusmkar

ABNAETCA NpPeALIecTBYIOLLEeA AN OCBOEHUS criedyloLlmnx Auc-

uMnnnMH: «TexHudeckas MexaHukay», «InekTpoTexHuka», «TennoTtexHukar», «MaTepuanosene-
HMe», « TEXHONOrMsA KOHCTPYKLUMOHHBIX MaTepuarnoBy.

4. O6bemM AucUUNIUHbI U BUAbI y4eOHOM paboTbl

O6wWas TpyaoeMKOCTb AUCLUMNITUHBI cocTaBnseT 11 3a4eTHbIX eAMHULbI.

BCEMo YACOB BCEINO YACOB
1 2 3
Buabl yue6Hom paboTbl akag,. cemecTp cemecTp | cemectp
akag. akag. akag.
O6uasa TpyA0eMKOCTb ANCLUNIUHDI 396 144 108 144
KoHmakmuasi paboma, B T.4. ayAUTOPHbIE 3aHATUSA: 200,55 63,7 73,9 62,95
Nekuun 81 30 36 15
8 MOM 4ucsie 8 ghopMe rnpakmuyeckol nod2omosku
JlabopaTopHble paboTbl (JIP) 63 15 18 30
8 MOoM 4Hucre 8 chopme npakmu4eckol nod2omosKku
Mpaktnyeckme 3aHaTus (M3) 48 15 18 15
8 mom Yucrie 8 hopme rnpakmuyeckol nod2omosku
KoHcynbTaumm Tekyuime 4,05 1,5 1,8 0,75
KoHcynbTauun nepes 3k3ameHom 4 2 - 2
Bugpbl atTectaumm (3a4€T, 9K3amMeH) 0,5 0,2 0,1 0,2
CamocmosimenbHasi paboma: 127,85 46,5 34,1 47,25
MpopaboTka maTepranoB KOHCNEKTa Nekuni 1 y4ebHuka 101,75 37,8 25,4 38,55
PelieHne TecToBbIX 3agaHum 11,1 3,7 3,7 3,7
Odopmnenne nabopatopHbix paboT, npopaboTka KOHTPOIb- 15 5 5 5
HbIX BOMPOCOB
KoHTponb (NoArotoBka K 3a4eTy U 3K3aMeHy) 67,6 33,8 - 33,8

5 CoaepxaHue AUCLUNIUHBI, CTPYKTYPUPOBAHHOIO NO pa3feriaMm ¢ ykasaHuem
OTBEAEHHOro Ha HUX KonM4yecTBa akafeMUYeCcKUX 4acoB U BUAOB y4eOHbIX 3aHATUN

5.1 CopepxaHue pa3genoB AUCLUMIIUHBI

Ne HanmeHoBaHue pasgena CopepxaHue pasgena TpyaoeMKocCTb
n/n OVCLMNITIVHBI pasgena, ak. 4
1 cemecTp
1. | ®usmyeckne ocHoBbl Mexa- | 1.KnHemaTtvka n guHammuka maTtepuanbHOW TOYKM 55
HUKA.  MexaHuveckme  Ko- | 1 TBepgoro Tena.
nebaHus v BOMHbI 2. Pabota, MOLHOCTb, 3HEeprus.
3. MexaHu4eckune konedaHust 1 BOSHbI.
2. | MonekynapHaa wu3anka wn | 1.MonekynspHo-knHeTnyeckas Teopus wuaeanb- 51,5
TepMoanHaMumka HbIX ra3os.
2.0cHOBbI TEPMOOUHAMUKN.
3.PeanbHble rasbl, XXnakocTu 1 TBepable Tena.
2 cemecTp
3. | Onektpoctatuka. [locTosH- | 1.9nekTpocTaTuka. 55
HbI TOK 2.T10CTOSAHHbIN 3NEKTPUYECKUI TOK.
3.0nekTpuyecknii TOK B MeTannax, Bakyyme u ra-
3ax.
4. | OnekTpomarHeTnam. BonHo- | 1.MarHuTHOe none. 51,1
Basi U KBaHTOBasi ONTuKa 2.OneKTpoMarHnTHasa MHOYKUUSI.
3.BonHoBas 1 KBaHTOBas oONTukKa.
3 cemecTtp
5. | OnemeHTbl atoMHoM husmkm | 1. Teopus aToma Bogopoaa rno bopy. 54,5
N KBAHTOBOW MEeXaHWKN 2.9nemMeHTa KBaHTOBOI MEXaHWKM.
3.OnemMeHTbl KBAHTOBOW CTaTUCTUKMN.




Ta.

ndapu3auunda CBeT. ,D,VICI'IepCVIFI 1 nornouweHmne cee-

6. | QnemeHTbl hu3nkn TBEpAOro | 1.9nemeHTbl U3nKM TBEPLOro Tena. 52,75
Tena, artoMHOro dapa Wu | 2.3nemMeHTbl (PM3nKM aTOMHOrO sapa.
3rIeMeHTapHbIX YacTuLl 3.9nemeHTbl PU3NKM ANEMEHTAPHbIX YacTuu,.
5.2 Paspenbl gucumninuHbl U BUAbI 3aHATUN
Ne Jlekuun, 13, CPO,
HavnmeHoBaHue pasgena ANCUUNnHbI JIP, ak. 4
n/n aKk. 4 aK. 4 aK. 9
1. | dusnyeckme ocHOBbI MexaHukn. MexaHuuyeckue konebaHusa wm | 15 8 8 24
BOJTHbI
2. | MonekynsipHas cdusnka n TepmognHamMmka 15 7 7 22,5
3. | OnekTpoctaTtuka. MOCTOsIHHbIN TOK 18 10 10 | 17
4. | OnektpomarHeTM3M. BonHOBas 1 kBaHTOBas ONTuKa 18 8 8 17,1
5. | OnemeHTbl aTOMHOW PU3MKN N KBEHTOBOW MEXaHMUKM 8 15 8 |235
6. | OnemeHTbl U3MKM TBEPOOro Terna, atTOMHOro fapa u anemMeH- | 7 15 7 23,75
TapHbIX YacTuL
5.3.1 Jlekuumn
Ne | HammeHoBaHue pasgena guc- T . TpyooeMKocTb,
emMaTuvKa NeKUMOHHbIX 3aHATUI
n/n UUMNIIMHBI aK. 4.
1 cemecTp
KnHemaTuka n guHammka matepmarnbHON TOYKM 1 3
TBEpAOoro Tena.
KnHemaTuka n guHamMmuka CriioLHbIX Cpea. 1
Puranyeckne ocHOBbI Mexa- PaboTa, MmexaHndeckasi 3Heprusi. 2
1 | HUKM. MexaHu4yeckue koneba- | 3akOHbI COXpPAHEHUS B MEXAHWKE. 1
HWSI N BOJTHbI OneMeHTbI PeNATUBUCTCKON MEXaHUKN. 2
CeobogHble, 3aTyxalwme N BbIHY>XOEHHbIE KO- 4
nebaHus.
BonHbl B ynpyron cpege. 2
MonekynspHo-knHeTudeckasi teopus. Ctatuctu-
YEeCKM U TepMoaMHaMUYECKUN MeToabl uccre- 1
OOBaHus.
Cratuctnyeckme pacnpegeneHnss Makcsenna wm 1
bonbumaHna.
5 MonekynsipHast dusmka n Tep- | OCHOBHOE ypaBHEHUE MOMEKYNAPHO-KUHETUYE-
MoauHaMuka CKOM Teopuu unaearnbHbIX ra3oB. YpaBHEHUe 2
COCTOSIHMS naeanbHOro rasa.
KuHeTnyeckue sBneHus B rasax 1
TepmoguHamuka 6
PeanbHble rasbl, hasoBble paBHoBecus 1 aso- 4
Bble nepexonbl.
2 cemMecTp
OnekTpuyeckoe none B BakyymMe U OUIMNEKTPU- 4
Kax.
Teopema Octporpagckoro-laycca un ee npume- ”
HeHWe Ans pacyeTa aNnekTpocTaTMYeckux nonen
OnekTpoctaTtuka. MNMoctosH-
3 HbIit TOK OHeprusi aNeKTpocTaTU4ecKoro nons. 1
MoCTOsIHHBIN anekTpuyeckun Tok. 3akoHbl Oma u 5
[bxoyns-JleHua.
OCHOBHbIE MONOXEHUSA KINACCUYECKOW Teopun 5
3MNEeKTPONPOBOAHOCTU METASSIOB.
4 | OnekTpomarHeTnam. BonHo- MarHuTHoe none B Bakyyme 1 BellecTBe. 5
Basi U KBAHTOBas ONTMKa AnekTpoMarHMTHast MHayKums. 3
YpaBHeHust MakcBenna. 3
WHTepdepeHuus ceeta. Qudpakuusa ceeta. [lo- 5




3akoHbl TennoBoro many4veHusi. Potoaddekt n
JaBreHune cBeTa.

3 cemecTp

OrneMeHTbl aTOMHON PU3NKN
M KBAHTOBOW MEXaHWKN

OnemMeHTbl KBaHTOBOW MEXaHUKM.

BonHoBasg dyHKUMs 1 ypasHeHwue LLpeauHrepa.

OnemeHThI Q)I/I3I/IKVI dTOMOB M MOJIEKYI.

MHoroanekTpoHHble atombl U [lepuognyeckas
CcUCTEMA 3NTIEMEHTOB.

N (NNN

Monekynbl 1 xummnyeckas cBa3b. MonekynsapHble
CMEeKTpbI.

OnemeHTbl U3NKN TBEPAOIo
Terna, aToMHOro sapa u
3NeMeHTapHbIX YacTuy

CraTtuctnyeckme pacnpegeneHus Bosze-
OnHwTtenHa n ®epmn- Oupaka. PacnpegeneHune
Mo SHEPIUSIM U COCTOSHUSIM.

30HHaa Teopusi TBepAoro Tena (MeTannbl, Ou-
3NEKTPUKK, NONMYNPOBOAHUKN).

CocTtaB sapa 1 aHeprusa cBaAsv agpa. SaepHble
peakuun eneHust U cuHTesa.

SnemeHTaprle YacTtuubl, nX KﬂaCCVI(bVIKaLIMFl.

Tunbl pyHAAMEHTaNbHbIX B3aUMOOENCTBUMN.

5.3.2 llabopaTopHble 3aHATUSA

Ne
n/n

HaumeHoBaHuWe pasaena
OVCLMMINHBI

HanmeHoBaHue nabopaTopHbiX paboT

Tpyooewm-
KOCTb,
akK. v.

1 cemecTp

duanyeckne OCHOBBI
HUkn.  MexaHundyeckune
nebaHus 1 BomnHbI

Mexa-
KO-

OnpeneneHne MOMeEHTa MHepUUWM Tena C MOMOLLbHO
KPYTUIMBHOIO MasiTHWKA.

[NpoBepka 3akOHa COXpaHEHUA MexaHNUYEeCKON IHepPrun
Npn ckaTbiBaH OuUCKa no HaKITOHHOW MIIOCKOCTMU.

OnpeaeneHne yckopeHuss cBoGOAHOro nageHus npu
NnomoLLM ODOPOTHOrO MasiTHUKA.

MpoBepka OCHOBHOMO 3akoHa AWHaAMMWKWM BpallaTesb-
HOro ABMXEHMS Npy nomMmowmn maaTHuka Obepbeka.

JInHusa Jlexepa

MonekynspHas
TepMmoanHaMuka

dusmka 1

OnpeneneHune koadpdmumeHTa BA3KOCTU rasa, OfUHbI
cBobogHoro npobera u pa3smepoB ero MoneKyrn.

OnpepeneHne koadduUMEHTa BHYTPEHHEro TpeHus
Xungkoctun no metogy CTokca.

MN3yyeHmne 3akoHa MyaccoHa

OnpegneneHne koapuuneHTa TennoBoro paclumpe-
HUS MeTanna.

M3yyeHne Lmkna paboTbl naeanbHOWM TENOBON MalUu-
Hbl.

2 ceMecTp

SJ'IeKTpOCTaTI/IKa. MocTosH-

HbIA TOK

VMccneposaHue AJIEKTPOCTATUYECKOIO MoJid.

M3amepeHne conpoTUBMEHUSI PEOXOPAHLIM MOCTUKOM
YutcrtoHa.

OnpegenenHne 3OC n BHYTPEHHEro COMPOTUBIIEHUS
NCTOYHUKA 3NEKTPUYECKON 3HEPTUN.

OnpepeneHne emMKOCTU KOHOEeHCaTOpOB METOAOM MO-
cta CoTTn.

KonebaTenbHbIl KOHTYP.

M3yyeHne npasun Kupxroda.

aﬂeKTPOMaFHeTMSM. BonHo-
BadA U KBaAHTOBasA ONTuUKa

MamepeHne ropusoHTanbHOW COCTaBnAOLWEn Hanps-
YKEHHOCTWN MarHMTHOro nons 3emnu.

VccnegoBaHvie MHOYKTUBHOCTU coneHouaa.

OnpepeneHne OnvHbI CBETOBOW BOJTHbI C MOMOLLbIO
koneu, HbtoTOHA.

OnpepeneHne AnvHbl CBETOBOW BOSHbLI NMPU MOMOLLN
OVNdPaKUMOHHOMW peLLeTKM.

=S a2l s NN




M3yyeHune 3akoHa Manntoca

M3yyeHune paboTbl BaKyyMHOro ooTO31EMEHTA.

3 cemecTp

OnemeHTbl aTOMHON PU3MKN
1 KBAHTOBOW MEeXaHWKK

M3yyeHne cCnekTpoB WCMyCKaHUA COMen HEeKoTOpbIX
MeTannoB. KayeCTBEHHbIN CnekTpanbHblA aHanms ux
cMecen.

WccnepoBaHue 3aBUCMMOCTU COMPOTMBREHWS MOMy-
NPOBOAHMKA U MeTasa OT TemnepaTypsl.

M3yyeHune paboTbl GUNONAPHOro TpaH3ncTopa.

M3yyeHne paboTbl NONyNpoOBOAHMKOBOIO AMoaa.

OnTnyeckas NMpomeTpust.

N ESN RPN

OnemeHTbl (PM3nKM TBEpPAOro
Tena, artoMHOro sgpa MU
3NeMeHTapHbIX YacTuy,

M3yyeHne 3aKOHOB papuoakTuBHoro pacnaga. Onpe-
aenexHune ko3 duuneHTa NOrnoLeHNst CBMHLA.

5.3.3 MNpakTuyeckue 3aHATUA

n/n

HanmeHoBaHue pasge-
na gMcumnnivHbl

HanmeHoBaHune NpakTn4ecknx 3aHATUN

TpyooemMKocCTb,
ak. u.

1 cemecTp

dusnyeckne OCHOBbI
MexaHukn. MexaHuye-
Cckue konebaHus 1 Bos-
Hbl

KuHemaTtuka mn pguHamuka MaTepMaanon TOYKMN U
TBEPOOro Tena.

KnHemaTuka n guHaMmmka CnsoLHbIX cpea.

PaboTa, MmexaHn4eckas QHEpPrugd.

3aKoHbI COXpPaHEHNA B MEXaAHUKE.

OneMeHThI PENATHN BUCTCKOM MEXaHUKN.

CBoGoaHble, 3aTyxalolme U BblHYyXOeHHble koneba-
HUS.

BonHbl B ynpyron cpege.

MonekynsapHasa dmanka
n TepMmogmnHamMumka

Crartuctnyeckue pacnpeneneHna Makceenna n

BonbumaHa.

= (=2 N RN

OcHoBHoe ypaBHEHNe MOJ'IeKyJ'IﬂpHO-KVIHeTVILIeCKOIZ
Teopun naearbHbIX ra3oB. YpaBHeHMe COCTOAHUA nae-
alibHOro rasa.

KnHeTnyeckue siBreHus B raszax

—_

TepmognHamumka

PeanbHble rasbl, d)a3oBble paBHOBECUS U (ha3oBble
nepexogpl.

2 cemecTp

Onektpoctatmka. [lo-

CTOSIHHbIN TOK

QnekTpuyeckoe nosie B BaKyyMe W OVSNEKTPUKaXx.

Teopema OcTporpagckoro-flaycca n ee npumeHeHue
A5 pacyeTa 3neKkTpocTaTM4Yeckux nonen

3Heprv|;| SJIEKTPOCTATUYECKOro Nnoss.

MocTosiHHBbIN  anekTpuyeckuin Tok. 3akoHbl Oma wu

[hxoyna-JleHua.

NN NN

OCHOBHbIE MOMOXEHMWs1 KMacCUYEeCKON Teopuu arek-
TPOMNPOBOAHOCTU METASIIIOB.

OnekTpoMarHeTuam.
BonHoBasi n kBaHTOBas
onTuKa.

MarHuTHOe nosne B BakyyMe W BELLECTBE.

OneKTpoMarH1THas MHOyKUms..

YpaBHeHus Makcsenna.

UHTepdepeHuua ceeta. Oudppakuma ceeta. Nonapu-
3aums ceet. [lucnepcusi U NornoLleHne ceeTa.

N IN= =] N

3akoHbl TennoBoro manydyeHus. ®otoaddekt n gasne-
HWe cBeTa.

N

3 cemecTp

AnemeHThI aToOMHOWN
M3k N  KBAHTOBOW
MeXaHUKMN.

OnemMeHTbl KBaAHTOBOW MEeXaHUKW.

BonHoBas dyHKUunA 1 ypasHeHue LpeauHrepa.

OneMeHThI d)I/I3l/IKI/I dTOMOB N MOJIEKYI.

MHOFOSJ‘IeKTpOHHbIe aTtomMmbl U I'IepvloaneCKaﬂ Ccun-
CTemMa 3J1eMEHTOB.

= NNN




Monekynbl 1 xummndeckasi cBsisb. MonekynsipHble crek-
TPbL.

OnemeHThbl
TBEPAOro

Hur3nkm
Tena,

aToMHOro  sgpa U

aMeMeHTapHbIX
yacTuL,.

Cratuctnuyeckue pacnpegenenns bose-OnHwTterHa un
®epmu- [upaka. PacnpegeneHne no 3HeprusMm u
COCTOSIHUAM.

30HHast Teopusi TBepgoro Tena (Metansbl, AW3NeK-
TPVIKWU, NOMYNPOBOAHWUKM).

CoctaB saapa W 3Heprust CcBsi3M sapa. SpepHble
peakuun feneHusl U cuHTesa.

3nemeHTaprle YacTtuubl, nX KJ'IaCCI/Id)MKaLI,I/IFI.

Tunbl dyHAaMEHTaNbHbIX B3aMMOOENCTBUN.

5.2.4 CamocTosiTenbHasa paboTa

Ne
n/n

HaunmeHoBaHuWe pasgena Avcuunnu-

Hbl

Bug CP

TpyaoeMKocCTb,
akK. 4.

1 cemecTp

dusnyeckne

OCHOBbI

MoagrotoBka Kk 3awmte no nabopartop-
HbIM paboTam (cobecenoBaHue)

M3yuyeHne maTepuanoB no y4vyebHukam
MexaHuku. | (cobecegoBaHne, TECTUPOBaHKE, pelle-

MexaHun4yeckue konebaHnsa 1 BOMHbI. HWe Kenc-3aaaHui)

N3yyeHne mMaTepuanoB, WU3MOXEHHbLIX B
nekuusax (cobecenoBaHue, TecTMpoBa-
HWe, pelleHne Kenc-3agaHni)

MoarotoBka K 3awmute no nabopaTop-
HbIM paboTam (cobecenoBaHme)
N3yueHne matepmanoB no y4vebHukam

MonekynspHas cdusmMka n Tepmoau- | (cobecegosaHue, TecTupoBaHue, pelle-

HaMuKa

HVe Kenc-3agaHun)

N3yyeHne maTepuanoB, WU3MOXEHHbIX B
nekuusx (cobecegosaHue, TecTupoBa-
HWe, peLueHne Kenc-3agaHum)

6,5

2 cemecTp

OnektpocTtaturka. NoCTOSAHHbIA TOK

MoprotoBka k 3awmte no nabopartop-
HbIM paboTam (cobecenoBaHue)
N3yyeHne maTtepuanoB no y4vebHMKaMm
(cobecenoBaHue, TecTMpoBaHue, pelue-
HMe Kelc-3agaHun)

MN3yueHne maTepunanoB, M3MNOXEHHbIX B
nekumsax (cobecefoBaHue, TecTUpoBa-
HWe, peLleHne kenc-3agaHni)

OnekTpoMarHeTmam.
KBaAHTOBAdA ONTuUkKa

MoprotoBka k 3awwmute no nabopartop-
HbIM paboTam (cobecenoBaHue)
N3yyeHne maTtepuanoB no y4vebHMKaMm

BonHoBas u | (cobecenoBaHue, TecTUpoBaHue, peLle-

HMe Kelc-3agaHun)

MN3yueHne maTepunanoB, M3MNOXEHHbIX B
nekumsax (cobecefoBaHue, TecTUpoBa-
HWe, peLleHne kenc-3agaHni)

7,1

3 cemecTp

Snel\{!eHTbl aTOMHOU (le3|/|K|/| N KBaH- |_|OJJ,FOTOBKa K 3awuTte no na6opaTop_
TOBOU MEeXaHUKU

HbIM paboTam (cobecenoBaHme)
N3yyeHne maTtepuanoB no y4vebHMKam
(cobecenoBaHne, TeCTUpoBaHue, peLue-
HMe Kenc-3agaHuin)

M3yyeHne maTepuanoB, W3MNOXEHHbIX B
nekumsix (cobecenoBaHue, TECTMPOBaHWE,
peLueHne Kenc-3agaHui)

7,8

7,8

7,9




MoaroToBka K 3awuUTe Mo NPaKTUHECKUM 7,8
3aHATUAM (cobecenoBaHue)
OnemeHTbl M3NKM TBepaoro Tena, | MdydyeHne martepuanoB Mo ydeGHukam

aTOMHOro sAapa W aneMeHTapHbIX | (cobecegoBaHue, TECTMPOBaHUE, peLle- 8,15
6 yacTtuy, H1e Kenc-3agaHui)
M3yuyeHne martepuarnoB, U3ITOXEHHbIX B
nekumsix (cobecepoBaHue, TeCcTUpoOBa-
HWe, peLleHne Kenc-3agaHni) 7.8

6 YyebHO-MeTOAMYECKOE N MH(hpOpMaLIMOHHOe obGecnevyeHne AUCUUNIUHBI

6.1 OcHoBHas nuTepaTtypa

1. Jlozosckuin, B. H. Kypc comsumkm : y4ebHuk : B 2 Tomax (rpud MO)/ B. H. Jlozosckui.
— 6-e n3a.,ucnp. n gon. — Cankr-lMetepbypr : Nlanb, 2022 — Tom 1 — 2022. — 576 c.
https://e.lanbook.com/book/210284

2. lozosckui, B. H. Kypc dumsmkn : yuebHuk : B 2 Tomax (rpud MO) / B. H. JlosoBckui.
— 6-e uaa.,ucnp. n gon. — CaHkt-lNeTepbypr : JlaHb, 2022 — Tom 2 — 2022. — 608 c.
https://e.lanbook.com/book/210287

6.2 [lononHuTenbHasa nutepaTtypa

1. ®puww, C. 3. Kypc obwen dpunsmkm : y4ebHuk : B 3 Tomax / C. 3. ®puw, A. B. Tumo-
peBa. — 13-e n3g. — CaHkr-lMNeTepObypr : JlaHb, 2022 — Tom 1 : Pu3nyeckne 0CHOBbLI Mexa-
HUKN. MonekynapHasa dgpuaunka. KonebaHusa n BonHbl — 2022. — 480 c. https://
e.lanbook.com/book/210377

2. ®puw, C. 3. Kypc obuien omsmkm : y4ebHuk : B 3 Tomax / C. 3. ®puw, A. B. Tumo-
peBa. — 12-e n3g. — CaHkt-lNetepbypr : JlaHb, 2022 — Tom 2 : DnekTpuyeckme n anekTpo-
MarHeTudeckue asneHna — 2022. — 528 c. https://e.lanbook.com/book/210380

3. ®puw, C. 3. Kypc obuien pmsmkm : y4ebHuk : B 3 Tomax / C. 3. ®puw, A. B. Tumo-
peBa. — 10-e ns3g. — CaHkr-lNeTepbypr : JlaHb, 2022 — Tom 3 : OnTuka. ATOMHasa uaunka
— 2022. — 656 c. https://e.lanbook.com/book/210167

4. Hukepos, B. A. dnsunka : y4ebHMK 1 npakTukym gns sy3os (rpud YMO BO) /
B. A. HukepoB. — 2-e u3a., nepepab. u gon. — Mockea : MagatenscTtBo KOpanT, 2024. —
558 c. https://urait.ru/bcode/510319

6.3 MNepeyeHb y4ebHO-MeTOOQNYECKOrO obecneyYyeHnsa ANs CaMOCTOATeNIbHOMW pa-
60TbI OGy4arowmxca

1. bygaHos A.B., Tutos C.A. BbinonHeHne camocTtosTenbHOM paboTbl No u3MKe:
yyebHoe nocobue /A.B.bymaHoB, C.A.TutoB. - BopoHex: BIYWUT, 2016. - 70 c. http://
biblos.vsuet.ru/ProtectedView/Book/ViewBook/5349

6.4 lMNepeyeHb pecypcoB MH(POPMALMOHHO-TENEKOMMYHMKAUMOHHON ceTu «WH-
TEepHeT», He06XOAUMbIX ANA OCBOEHUA AUCUUNIIUHBLI (Moayns)

HaumeHoBaHune pecypca cetn « IHTepHeT» OneKTPOHHbIN agpec pecypca
HayyHas snekmpoHHasi 6ubriuomeka https://www.elibrary.ru/defaultx.asp
ObpasosamernbHas rnnamegopma «HOpalimy» https://urait.ru/

OB6C «JlaHb» https://e.lanbook.com/
AUBC «Meeallpo» https://biblos.vsuet.ru/MegaPro/Web

Calm MuHucmepcmea HayKu U 8bicuwieao obpasosa- | http:/minobrnauki.gow.ru
Hus P®

AnekmpoHHas uHpopmayUuoHHO-0bpazosameribHasa | http.//education.vsuet.ru
cpeda ®rbOy BO «BI'YUT



https://e.lanbook.com/book/210284
https://biblos.vsuet.ru/MegaPro/Web
https://e.lanbook.com/
https://urait.ru/
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/5349
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/5349
https://urait.ru/bcode/510319
https://e.lanbook.com/book/210167
https://e.lanbook.com/book/210380
https://e.lanbook.com/book/210377
https://e.lanbook.com/book/210377
https://e.lanbook.com/book/210287

6.5 MNMepeyeHb UHMDOPMALMOHHBLIX TEXHONOINMU, UCMOSIb3yeMbIX MPU OCYyLLeCTB-
neHMu obGpasoBaTenibHOro npouecca nNo gucuunnuHe (Moaynio), BKIOYasa nepeyeHb
nporpamMmmHoro o6ecrne4yeHuss U UHPOPMaLMOHHBLIX CNPABOYHbIX CUCTEM

Mpy n3yvyeHun aUCUMNMHBLI UCMNONb3YeTCH NporpaMMmHoe obecrneyeHne, COBpPEMEH-
Hble NpodheccnoHarnbHble 6a3bl aHHbLIX U MHGOPMaLMOHHbIE ClpaBoYHble cucTtemMbl: SNOC
YHMBEpPCUTETA, B TOM 4ucrie Ha 6ase nporpammHon nnatdopmbl «Cpena 3neKkTpOHHOro
obydeHna 3KL», aBTOMatM3npoBaHHaa WHGOpMaunoHHas 6asa «/HTepHeT-TpeHaxepbl»,
«MHTepHeT-3k3ameH». http://www.i-exam.ru/

Mpn ocBoeHUN AUCUMUNIIUHBI UCNOMb3yeTCA JIMLUEH3UOHHOE U OTKpbITOe
MPOrpaMmMHOe 0OecreueHne

Mporpammbi INTnueHs3nn, peKBU3NTBLI NOATBEPKAAIOLErO AOKYMEHTa

Adobe Reader Xl (6ecnnatHoe IM0O)

https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html

AnbTt ObpasoBaHue

JnueHsuna Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo»

Microsoft Windows 8

Microsoft Open License

Microsoft Windows 8.1

Microsoft Windows Professional 8 Russian Upgrade Academic OPEN 1 Li-
cense No Level#61280574 ot 06.12.2012 .
https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-license

Microsoft Office Profes-
sional Plus 2010

Microsoft Open License
Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License

No Level #48516271 ot 17.05.2011 r. https://www.microsoft.com/ru-ru/licens-
ing/licensing-programs/open-license

Microsoft Office 2007
Standart

Microsoft Open License
Microsoft Office 2007 Russian Academic OPEN No Level #44822753 ot
17.11.2008https://www.microsoft.com/ru-ru/licensing/licensing-programs/open-
license

Libre Office 6.1 JlnueHsna Ne AAA.0217.00
€ 21.12.2017 r. no «beccpoyHo» (BkrtoveH B yCTaHOBOYHbIV MAKET onepauu-

OHHol cucteMbl AnbT O6pasoBaHue 8.2)

CHpaBO‘IHO-HpaBOBHC CUCTCMBI

Mporpammbl JInueH3un, peKkBU3UTLI NOATBEPXKAAIOLLEro AOKYMEHTa

Horoeop o cotpygHudecTse ¢ “VIHbopMCBsa3b-4yepHO3eMbe”, PermoHansHanbHbIv
NMHOPMALMOHHBIN LEHTP 0BLLEPOCCUNCKON CETU pacnpoCTpaHEHUS NPaBOBOM
uHdopmaumm KoHcynbTaHT Mntoc
Ne 8-99/RD ot 12.02.1999 r.

CnpaBoyHble npaBso-
Bas cuctema
«KoHcynbTaHT lNntocy

7 MaTtepuanbHo-TeXHU4YecKkoe obecneyeHne gUCUMNINHLI (MoAayns)

Y4yebHble ayguTopumn ans npoBeaeHust y4ebHbIX 3aHATMIA B TOM Yncne B hopme npak-
TWUYECKOW NOArOTOBKM BKITHOYAOT B cebs:

MpakTnkym no dusmke ans nabopaTopHbIX 3aHATUN NO MEXaHWKe W drieKTpoMarHe-
TmM3my (a. 51, a. 55). Komnnektbl mebenn ansa ydebHoro npouecca n nabopatopHoe obopy-
AOBaHMe ANnsi U3y4eHUs 3aKOHOB U SAABMEHUA MEeXaHUKW, MOMNEKYNSAPHON OU3NKM N INEKTPO-
MarHeTusma.

MpakTnkym no dpusnke ans nabopaTopHbIX 3aHATUI NO ONTUKE U U3NKe TBEPAOro Te-
na (a. 41, a. 40). Komnnektbl Mebenun gns y4ebHoro npouecca n nabopaTtopHoe obopyaosa-
HWe AaNns n3ydeHnsi 3aKOHOB U ABNEHNIA ONTUKN U PU3MKKM TBEPOOrO Tena.

Ayauno-BusyanbHas cuctemMa And JEeKUUOHHbIX 3aHatui a.53 (MynbTuMenuinHbIN
NPOEKTOP, 3KpaH, CeTEBOM KOMMYyTaTOp ANS MOAKMYEeHUs K komnbioTepHon cetn (MHTep-
HeT)).

[ononHntensHO ANa camMocToATeNbHOM paboTbl OBy4aloLWMXCA MUCMOMb3YTCH Yu-
TanbHble 3anbl pecypcHoro ueHTpa BI'YUT ocHalleHHble KoMMbloTepamn co cBOGOAHLIM A0-
CTYNOM B CceTb VIHTEPHET 1 BMBNNOTEYHBIM U MHPOPMALMOHHO- CNPaBOYHLIM CUCTEMaM


http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://www.i-exam.ru/

8 OueHoYHble maTepuanbl ANA NPOMEXYTOYHOM aTTecTaumm oby4yarowmxcsa no
avcuunnuHe (Mmoaynio)

OueHouHble MmaTtepuansl (OM) Ansg aucumnivHel (Moayns) BKAOYalT B cebs:

- nepevyeHb KOMMETEHUUM C YKa3aHMEM WHOMKATOPOB AOCTMXKEHUSA KOMMNETEHLMHN,
aTanoB nx opMmMpPOBaHNA B NpoLiecce 0CBOeHMs1 0bpa3oBaTenbHON NporpaMmmsbil;

- ONUCaHMe LLKan OUEeHUBaHUS;

- TUNOBbIE KOHTPOJSIbHbIE 3a4aHUsA U NHble MaTepuarnbl, HeobXxoanuMble AN OLEHKM
3HaHWW, YMEHWUWN, HABbIKOB;

- MeToanveckne matepmansl, onpegensowmne npoueaypbl OLeHBaHUS 3HaHUN, yMe-
HWIN, HABbIKOB M (UNK) ONblTa AEATENBHOCTM.

OM npefgcraBnaTCs OTAENbHLIM KOMMMEKTOM M BXOAAT B cocTaB pabouen
nporpaMmmbl AUCUUNNUHBbI (Moayns).

OueHo4Hble MaTepuanel gopmupytotTcs B cootBeTcTBum ¢ 1 BI'YUT «lNonoxeHune o6
OLIEHOYHbIX MaTepmanax».



NMPUNOXEHUE A
K pabo4yen nporpamme
1. OpraHuM3auMOHHO-MeToAMYEeCKME AaHHble AUCLUUNIIUHLI ANA OYHO-3a04HOM
U 3ao4Houn chopm obyyeHuUs
1.1 O6bemMbI pas3nuyHbIXx (popMm y4e6HOM paboTbl U BUAbI KOHTPOSA B COOTBET -

CTBUn C y‘IGGHbIM ninaHoMm

O6was TpyaoeMKOCTb AUCLUMNIIMHBI cOocTaBnsAeT 11 3a4eTHbIX eauHUL

Bcero BCero 4yacos
YyacoB
. 1 2 3
Buab! yuebHol paboTb! akap. cemecTp | cemecTp | cemecTp
akag. akag. akap.
O6was TpyaoemMKoCTb ANCLUNIIUHBI 396 144 108 144
KoHmakmHas paboma, B T.4. aygUTOPHbIE 3a- 24,2 22,1 21,9
HATUSA: 68,2
Jlekumn 18 8 8 6
8 mom 4ucne 8 ¢opme npakmuyeckol
rnod2o0moexu
JTabopaTtopHble paboTbl (J1P) 20 6 6 6
8 momMm 4ucrie 8 ¢opme rpakmuyeckol
rnod2omoexu
MpakTnyeckne 3aHaTus (M3) 20 6 6 6
8 moMm 4qucrne 8 opMe rpakmu4eckol
rnod2o0moexu
PeueHanpoBaHmne KOHTPOsbHOM paboThl 2.4 0,8 0,8 0,8
KoHcynbTauum Tekyuiune 2.7 1,2 1,2 0,9
KoHcynbTauuu nepeq aksameHoMm 4 2 2
Buabl attectauumn (3a4€T, IK3amMmeH) 0,5 0,2 0,1 0,2
CamocmosimenbHasi paboma: 310,3 113 82 115,3
IMpopaboTka KoHCNeKTa NEKUMN 46,15 14,65 12,9 18,6
N3yueHne pasgenoB y4eOHMKOB U ydebHbIX 69,9 21,4 57,5
nocooun 146,4
BbinonHeHne pacyeToB Ans nabopaTopHbIX 19,25 38,5 30
paboT 87,75
BbINONHEHNe KOHTPOJbHOM paboThl 27,6 9,2 9,2 9,2
KoHTponb (nogroToBka K 3a4eTy/3K3amMeHy) 17,5 6,8 3,9 6,8




OLIEHOYHbIE MATEPUAIbI
AnA NPOMEXYTOYHOU ATTECTALUA

no AMCUUNNUHE

PUSUKA



1. MNepeyeHb NNaHMpyeMbIX pe3ynbTaToB 00y4Ye€HNA, COOTHECEHHbIX C NNTaHUpPyeMbIiMU pe3yrbTaTamMmm
0CBO€EHUA o6pa3oBaTeNnbLHON NPOrpaMmbl

TEeJN1bHOCTU.

€CTEeCTBEHHOHaYy4Hble U
06LenHXeHepHble 3Ha-
HUS, METOAbI MaTEMAaTU-
Yeckoro aHanusa u
MOZENMpPOBaHNs B NPO-
deccroHanbHon ges-

Ne Kopn HanmeHoBaHne komne- Kog 1 HanmeHoBaHMe MHAUKaTOpa OOCTMXKEHMS KOMMETEHLUN
n/n Komne- TeHuumn
TEHL MK
1 OrnK-1 CnocobeH NpUMeHsiTb WO-1onk1 — NpuMeHsaeT ecTeCTBEHHOHAY4YHbIE 3HAHWUS U METO-

Obl MaTeMaTn4ecKkoro aHanmaa B ﬂpO(*)eCCMOHaﬂbHOVI neq-
TENbHOCTW.

NO-20nk1 — MNpuMeHsieT o0bLenHKeHepHble 3HaHUS U MeToAbI
MaTeMaTU4ecKkoro MoAenMpoBaHns B NpodeccnoHarnsHon ge-
ATENbHOCTN.

Koa n HanmeHoBaHue MHOWKATOpa AOCTUXe-

PesynbTaTthl 06y4yeHust (nokasaTeny oueHnBaHus)

HUA KOMMNETEHLINN

UO-1onk1 — NprmeHaeT ecTeCTBEHHOHayY-
Hble 3HaHNsi N MeTOAbl MaTeMaTUYECKOro
aHanm3a B NpodeCcCcroHarnbHoOM AeATenbHo-
cTu.

NaO-20nk1 — MprMeHseT obLLenHXeHepHbIe

3HaeT: OCHOBHbIE 3a4a4y COBPEMEHHON PU3NKUN; OCHOBHbIE
3aKOHbl MEXaHUKW, MOSEKYNSIPHOW (PU3NKN, TEPMOONHAMUKN,
3NEKTPOANHAMUKK, OMNTUKMN.

3HaeT npasuna Tb B dnanveckon nabopaTtopun.

YMeeT: BbISIBNATb €CTECTBEHHOHAYYHYHO CYLLHOCTb Npo-
Onem, BO3HUKaKLWUX B X04e NpodeccuoHanbHom geaTenb-
HOCTMW.

YMeeT: peliatb TUMOBbIE 3a4a4n, CBSI3aHHbIE C OCHOBHbIMU
pasgenamu uU3snku.

YMeeT: ncnonb3oBaTb oM3nM4eCKMe 3aKOHbI NpY aHanm3e u

3HaHUA N MeTogbl MaTemMaTn4eckoro moje-

peLueHun Npobrem npodeccroHansHo

NMpoBaHnA B NpodeccnoHanbHOM AeATeNb- | nesTenbHOCTU.
HOCTW. YmeeT: paboTaTb B KOMaHZe Npw BbINOSIHEHMKN NabopaTop-
HbIX paboT
YMeeT: BbINOMNHATb pacyeTbl U 0popMnsaTb OTYeThI Mo nabo-
paTopHbIM paboTam
VimeeT HaBblku: NpoBeaeHnst PU3N4ECKUX NU3MEPEHN.
ViMeeT HaBbIKN: KOPPEKTHOM OLIEHKM MOrpELLHOCTEN Npwn
npoBeaeHUn OU3NYeCcKoro aKCrnepumMeHTa.
MmeeT HaBblkn 6GesonacHom paboThl B manyeckorn nabdopa-
TOpUN.
MmeeT HaBblkun Tabnu4Horo u rpaduyeckoro opopmreHns
pe3ynbTaTtoB nabopaTopHbIX paboT.
. MacnopT oUeHOoYHbIX MaTepuanoB No gucuUUnIIMHe
Ne KoHTponupyemble MHpekc koHTponu- OueHo4Hble cpeacTBa TexHonorus
n/n Moaynu/pasgensl/TeMbl pyemMon Komne- HanMeHoBaHne NeNe 3agaHui oueHku (cnocob
ONCUMNNUHbI TeHumm (Mnn ee KOHTpOns)
yacTn)

1 | ®nsmyeckne oCHOBbI Mexa- OrlK-1 Tect 540 — 551 Kommnbroteproe
HWKWU. MexaHu4eckume Ko- 569 — 571 TECTUPOBaHUE
nebaHus v BOMHbI

lMpoBepka kenc-
Keiic-3ananue 395 —412 3afaHus
JlabopaTopHas pa-
6ota (cobecemnoBa- 421 — 431 3awmTa J:IaGO—
HHE, BONPOCHI K 38~ | 40 4os paTopHou pa-
LIKTe J1ab0paTop- 60ThI
HBIX paboT)
MpakTnyeckune 493 — 500
3aHATUSA 3awmTa npaktu-




(cobecedosaHue,
80rPOChI K 3auu-
me npakmu4e-

YECKNX 3aHATUN

CKUX 3aHamuli)

CobecenoBanue Kontpone
1—41 npenopa-

(9K3aMeH)

BaTenem
MonekynspHas (ctaTuctu- Tecr 552 — 559 Komrsroreproe
Yyeckas) dpusmnka n Tep- TECTUPOBAHUE
MoanHaMuKa.

Keiic-3amanue 413 — 415 lMpoBepka kenc-
3aaHus
JlaboparopHas pa-
6ota (cobecenoBa- 3awwra nabo-
HUE, BOTIPOCHI K 3a- | 442 — 443 paTtopHou pa-
uTe 1abopaTop- 6oThI
OrIK-1 HBIX paboT)

MNpakTnyeckne
3aHATUSA 3awmrta npaktu-
(cobecedosaHue, 501 — 510 YeCcKUX 3aHATUN
80rIpPOCHI K 3auju-
me ripakmu4e-
CKUX 3aHsamuli)
CobecenoBanne KowTpone

42 — 53 npenopa-
(9K3aMeH)

BaTenem
dnekTpocTaTtunka u nocTo- Tect 560 — 562 Kommnsrorepaoe
SIHHbIA TOK 566 — 568 TECTHUPOBAHHUE

Ketic-3ananue 416 — 420 lMpoBepka kenc-
3agaHus

Jla6oparopHas pa- | 444 — 455 3awumTa nabo-

6ota (cobecemoBa- paTopHOW pa-

HHE, BOIPOCHI K 3a- 60ThI

aTe J1aboparop-

HBIX paboT)

OnK-1 MpakTuyeckune 511 — 516 3almTa npaktu-
3aHATUSA YECKMX 3aHSATUN
(cobecedosaHue,
80r1POChI K 3au4u-
me nipakmu4e-

CKUX 3aHsamuli)
CobecenoBanue 54 — 81 KoHTponb
(3auer) npenoaa-

BaTenem
AnekTpomarHeTnam. Bon- Tect 563 — 565 Komrsroreproe
HOBasa M KBaHTOBas OMNTUKA. 572 — 584 TECTUPOBAHUE

JlaGoparopHas pa- 3awwTa nabo-
6ota (cobecemoBa- | 456 — 466 paTtopHou pa-
HUE, BONPOCH] K 3a- | 476 — 484 6oThbI

Te raboparop-

HBIX padoT)

OmMK-1 MpakTnyeckmne 3awwrta npaktu-
3aHAaTUA 517 —529 YeCKNX 3aHATUN
(cobecedosaHue,
80rIPOCHI K 3auju-
me npakmuye-

CKUX 3aHamuli)
CobGecenoBanue 82 —254 KoHTponb
(3aueT) npenoja-

BaTenem

OnemeHTbl aTOMHOW hn3K- OlK-1 Tecr 585 — 589 KomrmsrorepHoe




KN U KBAHTOBOW MEXaHWKM. TECTHUPOBAHHE
JlaGoparopHas pa- 3awmTa nabo-
6ora (cobecemoBa- | 484 — 485 paTopHOW pa-
HHE, BOIIPOCHI K 3a- 60Tb|
mre Jiaboparop-

HBIX paboT)
MpakTnyeckne 3awmTa npaktu-
3aHATUSA 530 — 532 YECKNX 3aHATUN
(cobecedosaHue,
80r1POCHI K 3au4u-
me npakmu4ye-
CKUX 3aHsamuu)
CobecenoBanue 254 — 312 KoHTponb
(9K3ameH) npenoga-
BaTenem

6 | OnemeHTbl hr3nKK Tect 586 — 590 KomrbrorepHoe

TBEPAOro Tena, aToOMHOro TECTUPOBAHHE

agpa v SneMeHTapHbIX JlaboparopHast pa- 3awwrta nabo-

yacTtumu. 6ota (cobecemoa- | 485 — 492 paTopHOW pa-
HHE, BOIIPOCHI K 3a- 6oThbI
LIMTE J1ab0paTop-
HBIX paboT)
OMK-1 MpakTuyeckme 3awmTa npaktu-
3aHATUSA 533 — 539 YECKMX 3aHATUN
(cobecedosaHue,
80r1POChI K 3au4u-
me npakmu4e-
CKUX 3aHsamuli)
CobecenoBanue 313 —394 KoHTponb
(3K3aMeH) npenoaa-
BaTenem
. OueHoYHbIe cpeacTBa ANnsl MPOMEXYTOYHOM aTTecTaumm (3a-

qu). TunoBble KOHTPONbHbLIE 3a4aHUA UNU UHble MaTepuansbl, Heo6GxoAuMble ANA OLEeHKU 3Ha-
HUR, yMeHMﬁ, HaBbIKOB U (MHM) onbiTa AeATesIbHOCTU, XapakKTepu3yrwoLwnx tanbl d)OpMVIpOBa-
HUS1 KOMNeTeHLUn B npouecce ocBoeHusA oﬁpasoBaTeanoﬁ nporpamMmmbli

1. CobGecepoBaHue (3a4eT, IK3aMeH)
OMK-2- Cnoco6eH NpMMeHsTb COOTBETCTBYHOLWMNIA (PpU3NKO-MaTemMaTUyeCcKMin annapaT, MeToabl aHanusa
U MoAenuMpoBaHUS, TEOPETUYECKOrO U IKCNepUMEHTarIbHOro nccrnenoBaHus Npu peweHnn npodgeccuo-
HanbHbIX 3aga4

Ne dopmynumpoBka Bonpoca
3agaHua
31 Mexannueckoe apkeHue. IIpeamer mexannku. Cucrema otcuéra. TpaekTopus, IMHA Iy TH, BEKTOP
HepeMeIeHHs.
3.2 CKOpOCTh U YCKOpPEHHE.
33 [locTymarenbHOE M BpalaTeIbHOE ABIKCHHE TBEPAOTO TEIA.
34 ITepsbiii 3akoH HptoToHa. IHEepIManbpHble CUCTEMBI OTCUETA.
3.5 Cuna, Macca, UMIYJIbC.
3.6 Bropotii 3akoH HetoToHa.
3.7 Tpetuii 3akon HproToHa. J[BUKeHHE IIEHTpa MHEPLIMH.
3.8 JIBI>KeHHE Tella IepeMEHHON Macchl. Y paBHEHHE Melepckoro.
3.9 3aKOH COXpaHEHUs] HMITYJIbCA.
3.10 IIpeo6pazoBanwms ["anunes. MexaHnueCcKUid MPUHIIUAI OTHOCUTEIHLHOCTH.
3.11 Oueprusi, pabota, MOIITHOCTb.
3.12 Kunernueckas sHeprusi.
3.13 ITotennmaneHas saeprus. (IToTeHIMaNbHas SHEPTUS B TIOJIE CHITBI TSHIKECTH).
314 [Norenumanbuas sHeprus. ([loreHunansHas sHEPrys B M0JI€ HEHTPAILHOM CUITBI HA IPUMEPE CHITBI
) TPaBHUTALHN).
3.15 ITorennmanesHas 2aeprust. (IloTeHITnaNbHAS SHEPTHS B MOJIE CHUIIBI YIIPYTOCTH).




3.16

3akoH COXpaHCHUA MEXaHUYIECKOM OHECPIUu. VcaoBus MEXaHHIECKOTO PAaBHOBCCHUA CUCTEMBI TCII.

3.17 AOCOJTIOTHO YIPYTHIA U HEYNIPYTUH YIaphl.

3.18 MOMEHT cUJIBI U MOMEHT UMITYJIbCA.

3.19 MowmenT nnepuun. Teopema Illtelinepa.

3.20 MOMEHT UHEPIMH JTUCKA.

3.21 MoMeHT uHepIHMU OJIMHHOTO CTEPIKHSL.

3.22 OCHOBHOM 3aKOH JMHAMMKH BPAIIATSIIbHOTO JIBMKECHUSI.

3.23 3aKoH cCOXpaHEHMsI MOMEHTA MMITYJIbCA.

3.24 ITocTynaTsl cienagbHOM TEOPUU OTHOCUTEIHLHOCTH.

3.25 IIpeobOpa3zoBanus Jlopenia.

3.26 OTHOCHTEIHHOCTD JJIMH M POMEKYTKOB BPEMEHH.

3.27 OCHOBHOM 3aKOH PEJISITUBUCTCKOMN THHAMUKH.

3.28 3aKoH B3aUMOCBSI3U MacChl U SJHEPTUH.

3.29 lapMoHudeckue KoaeOaHus.

3.30 MexaHnueckue rapMoHndeckue Kojebanus. JInHeHHbIi rapMOHUYECKUN OCITIILIATOP.

3.31 MexaHnueckne rapMoHnIecKre Koebanusi. uznuecknii MasTHUK.

3.32 MexaHndeckue rapMoHHYecKre KoiieOanus. MaTreMaTHYeCKI MasTHHK.

3.33 CrnoxeHre IByX OJMHAKOBO HAIIPABJICHHBIX KOTCPEHTHBIX TAPMOHHICCKHUX KOJICOaHHI.

3.34 buenne.

335 CroxeHne B3aMMHO MEPIICHIUKYISIPHBIX TAPMOHUYECKUX KosieOanuii. JInneinas, smnrudyeckas u
OUPKYJSIPHASL OIS PU3ALIHSL.

3.36 3aryxammune MeXaHnIeCKrue KoJeOaHus.

3.37 BrIHyxIcHHBIC MEXaHUYECKHE KojieOanus. Pe3onaHc.

3.38 [IpoonpHEIE ¥ HONIEpEYHbIE BOJHEI B YIPYTOH cpefie.

3.39 YpaBHeHue Oeryliei BOJIHBI.

3.40 @Da30Basi CKOPOCTh M YHEPTHUS YIPYTHUX BOJIH.

341 [IpuHimn cyneprno3uuuu BoJH. ['pynnoBasi CKOpocCTb.

342 [Ipeamer monekysipHoi Pusnku. TermnoBoe nBmwkeHne. CTaTUCTUYECKUH U TEPMOANHAMUYECKUH
METOJIbl HCCIIEIOBAHUSI.

3.43 YpaBHEHHUE COCTOSIHUS HleaNIbHOTO Tra3a. 3akoHs!l boinst — Mapuorra, [llapas u I'eii-JIroccaka.

3.44 ITonHast ¥ BHYTPEHHSSI DHEPTHH CHCTEMBI.

3.45 TerutoTa u paboTa.

3.46 [TepBoe HayamO TEPMOAUHAMUKHU.

347 TemnoémkocTs BemiecTBa. [IpuMeHeHre IepBoro Hayajla TepMOAMHAMUKH K H30TIPOIieccaM B
uJealbHOM rase. YpasHeHue Maiiepa.

3.48 OCHOBHOE ypaBHEHHE KHHETUUECKON TEOPHH ra3oB.

3.49 3aK0H paBHOMEPHOTO pacIpeesIeHIs SHEPTHHU TI0 CTETICHsIM cBOOOIBI. BHYTpeHHSS SHEPTHs
HACaTHHOTO rasa.

3.50 SIBneHus nepeHoca B razax.

3.51 Kpyroseie npoueccel. [ukn Kapho.

3.52 OO6paruMble 1 HeoOpaTUMBIE Mporiecchl. Bropoe Havano TepMOIMHAMUKH.

3.53 M3oTepmbl peanbHBIX Ta30B. YpaBHeHne BaH-nep-Baanbca.

3.54 OneKkTpocTaTHKa. 3aKOH COXPAaHEHHsI MEKTPUUYECKOro 3apsaaa. 3aKOH KyJIOHa.

3.55 OnexTpuueckoe noue. HanpsokeHHOCTS oS,

3.56 ITpuHIMN cynepno3uiiny deKTpruaeckux nodei. [Tone DaekTpruueckoro JUmosisl.

357 [Totok HanpspxéaHOocTH. Teopema Octporpaackoro — ["aycca A 37€KTpOCTaTUYECKOTO OIS B
BaKyyMe.

358 Pabora, coBepiraemast CHIIaMH 3JIEKTPOCTATHYECKOTO TIOJIS IIPH TIEPEMETIICHAN B HEM
SIEKTPUUECKOTO 3apsiia.

3.59 [ToTeHuMan 31eKTPOCTaTUYECKOTO OIS
ITpumenenue TeopeMbl OcTporpaackoro — ['aycca st pacuéra IeKTpOCTaTUIECKUX MOJIeH B

3.60 Bakyyme. [losie 3apsaa ¢, paBHOMEPHO pacipeaeaEHHOrO Mo MOBEPXHOCTH cephl paauyca R ¢
TIOBEPXHOCTHOM IJIOTHOCTHIO 4.
[Ipumenenne Teopemsr OcTporpazackoro — ['aycca 1t pacyéra IeKTpOCTaTHIECKUX MOJIeH B

3.61 BakyyMme. [losne 3apsina ¢, paBHOMEPHO pacIpeaeEHHOTO ¢ TOBEPXHOCTHOHN IJIOTHOCTBIO ¢ 110
IJIOCKOCTH.
IIpumenenue TeopeMbl OcTporpanackoro — ['aycca st pacuéra aIeKTpOCTaTUIECKUX MoJIeH B

3.62 Bakyyme. [losie 3apsaa ¢, paBHOMEPHO pacipeaeaEHHOro mo 00bEMy mapa pagauyca R ¢ 00bEMHOM
IUIOTHOCTBIO p.

3.63 JMmonbHEIe MOMEHTHI MOJISKYJT IUIEKTPHKA. [10JIsIpH3aIust JU3ICKTPUKOB.




3.64

Teopema Octporpazckoro — ["aycca ajist 2JIeKTPOCTATHYECKOTO MOJIsl B Cpe/ie.

3.65 Y CnoBHsL T IIEKTPOCTATHUECKOTO OISl Ha TPAHMIIE pa3ziesia H30TPOIHBIX AUAIEKTPUICCKHUX CPel.

3.66 CerHeTodIeKTpUKH.

3.67 [IpoBOIHUKH B 2IEKTPHUUECKOM MOJIE.

3.68 EMKOCTb ye/IMHEHHOTO MPOBOHUKA.

3.69 Bsaumuas émxocth. KormeHcaTopsl. EMKOCTB II0OCKOr0 KOHIEHCATOPA.

3.70 BsanmHas éMrocth. KoreHcaTopsl. EMKoCTh clheprueckoro KoHIeHCaTopa.

3.71 Bzanmnas émkocts. KonneHcatopsl. EmkocTs IIWJIMHJIPUYECKOTO KOHJIEHCATOpa.

3.72 OHeprust 3apsHKEHHOT0 IPOBOAHUKA U 3JIEKTPHUECKOTO MOJIsL.

3.73 3aKOH COXpaHEHUs SHEPTUH JUIs JISKTPUYECKOT0 N0JIsL B HECETHETONIEKTPUUECKOH cpejie.

3.74 [TonsiTHe 00 dekTpHYecKoM Toke. Cria M INIOTHOCTh TOKa.

3.75 OCHOBBI KJTACCHYECKOH 3JIEKTPOHHOM TEOPHHU MIEKTPOIPOBOIHOCTH MeTayioB [pyne — JlopeHia.

3.76 3akonsl Oma u [xxoyns — Jlenna.

3.77 Croponnue cuisl. [IpaBuia Kupxroda.

378 3axoHs!I anekTponnza Papanes. DIEKTPOTUTHYECKAs TUCCOIMAIINSA. ATOMHOCTB 3JIEKTPHUECKUX
3apsI0B.

3.79 DNIEKTPOTUTHYIECKAS TPOBOIUMOCTD KHJIKOCTEH.

3.80 DIeKTPONIPOBOIHOCTE ra3oB. [IoHATHE O pa3IMYHBIX THIIAX TA30BOTO pa3psa.

3.81 Hekoropsle cBenieHus o mia3Me.

3.82 Marnurtnas uaaykuus. Cuna JlopeHia.

3.83 3akoH AMriepa.

3.84 3akon buo — CaBapa — Jlamuraca.

385 IIpumenenue 3akona buo — CaBapa — Jlannaca st pacuéra MarHUTHBIX NoJiel B BakyyMe. [Tone
MIPOBOJHMKA KOHEYHOH JJIMHBI C TOKOM /.

386 IIpumenenue 3akona buo — CaBapa — Jlannaca anst pacy€ra MarHUTHBIX oJield B Bakyyme. [lone
COJICHOHJIA.

3.87 3aKoH MMOJIHOTO TOKA JUIsl MATHUTHOTO TTOJISL B BaKyyMe.

3.88 Marnautsbiii motok. Teopema OcTporpaackoro — I'aycca it MArHUTHOTO TOJISI.

3.89 Pabora nepemMerieHus: MPOBOJIHUKA C TOKOM B IIOCTOSSHHOM MAarHUTHOM TOJIE.

3.90 MarautHble MOMEHTBI AJIEKTPOHOB U aTOMOB.

391 ATOM B MarHUTHOM IIOJIE.

3.92 JlnamMarHeTHKH ¥ apaMarHeTHKH B MATHUTHOM TIOJIE.

3.93 MarHuTHO€ 1oJIe B BELIECTBE.

3.94 DeppoMarHeTUKH.

3.95 YcnoBus U1l MAarHUTHOTO T10JIs1 Ha TPaHMIIE Pa3/iesia H30TPOIHBIX CPEe.

3.96 OCHOBHOM 3aKOH JIEKTPOMarHUTHON MHIAYKIIUH.

3.97 SIBrieHME CaMOMHTYKIIHH.

3.98 Bzanmnas uHAYKIHUSA.

3.99 DOHeprusi MAarHUTHOTO TOJIsl B HepeppOMarHUTHOM H30TPOIIHOM cpere.

3.100 3aKOH COXpaHCHUS SHSPTUH JII MATHUTHOTO 1T0JIs1 B He(heppOMAarHuTHOH cpeJie.

3.101 OO6mas xapaktepucTuka Teopun MakcBeuta. [lepBoe ypaBHeHHe MakcBeia.

3.102 Tok cmemenusi. Bropoe ypaBHeHne Makcsea.

3.103 Tpetbe u ueTBEPTOE YpaBHEHUsI MakcBea.

3.104 [TonHas cuctema ypaBHeHU MakcBena Ui 3JIeKTPOMarHUTHOrO MOJIsl.

3.105 CB000IHBIC TAPMOHUYECKUE KOJICOaH s B DJICKTPUICCKOM KOJIe0aTeIbHOM KOHTYPE.

3.106 CB00OOIHBIC 3aTyXarolIKe KojeOaH s B DJICKTPUICCKOM KOJIe0aTeIbHOM KOHTYPE.

3.107 BreIHYXIeHHBIC ITEKTPHUCSCKUE KOICOAHMSI.

3.108 CBOICTBA DJIEKTPOMATHUTHBIX BOJIH.

3.109 OHeprust 3NeKTPOMarHUTHBIX BOJIH.

3.110 CBeTOBO BEKTOP.

3.111 MOHOXPOMaTHYHOCTh CBETOBBIX BOJIH.

3.112 WHTepdepeHius cBeTa.

3.113 BpemenHas korepeHTHOCTb. Bpemsi korepeHTHOCTH.

3.114 [IpocTpaHCTBEHHAs! KOTE€PEHTHOCTh. /IMHA KOTEePEHTHOCTH.

3.115 I'eomeTpuyeckast pa3HOCTh XOJ1a.

3.116 OnTuyeckast pa3HOCTh X0J1a.

3.117 OnTHueckasl JUIMHA MyTH.

3.118 YcnoBust vHTEpEPEHIIMOHHBIX MAKCHMYMOB 1 MUHUMYMOB.

3119 Onrtuueckue cxeMbl HaOMOAeHUs MHTephepeHnny cBeta (ouzepkano dpenens, ounpuzma Openens,

ownun3a bue).




3.120

Pacuér nHTEphEPSHIIMOHHON KAPTHHBI OT ABYX KOT€PEHTHBIX HCTOUHHUKOB.

WuTepdepenms cBeTa B TOHKHUX IIEHKAX. Y CIIOBHS U1 HHTEP(PEPEHIMOHHBIX MAKCHMYMOB

3.121
OTpaKEHUSL.

3122 WuTepdepenmus cBeTa B TOHKHAX IDIEHKAX. Y CIIOBHS U HHTEP()EPCHIMOHHBIX MUHUMYMOB
OTpakKEeHHUS.

3.123 ITonockl paBHOTO HAKJIOHA.

3.124 IToochl paBHOM TOJIIIMHEI.

3.125 Paanycel TEMHBIX U cBeTJIBIX KoJiell HpI0TOHA B OTpa)KEHHOM W ITPOXOJISIIIIEM CBETE.

3.126 WntepdepeHiyss MHOTHX BOJIH.

3127 [Ipumenenne untepdepenmu. [IpocBernenne nun3. HTEpQEepeHIIOHHbBIE CBETODMIBTPHI.

) WurepdepomeTpsl.

3.128 Judpaxkiust cera.

3.129 ITpunnun [oiirenca.

3.130 IIpunumn [roiirenca — @penens.

3.131 Mertox 30H @peHens.

3.132 Judpaknust Gpenens.

3.133 Judpaxius @peHensi Ha KPYTiIoM OTBEPCTHH.

3.134 Judpaxius OpeHenst Ha AUCKe.

3.135 Judpaknust @paynrodepa.

3.136 Judpakuust @paynrodepa Ha menu.

3.137 OnnomepHas qudpakimonHas pemérka. [leprnoa oqHoMepHON AUGPAKIIMOHHON PEIIETKH.

3.138 YpaBHenue 1upakiHOHHON PEHIETKH.

3.139 Judpakius Ha IPOCTPAHCTBEHHON pemIETKe.

3.140 Ycnosust Jlays.

3.141 Ycnosust Byneda — bparra.

3.142 HccnenoBanue CTpyKTypbl KpucTaioB. PeHTrenorpadus.

3.143 [TonsiTHE 00 ONTHYECKH OJTHOPOIAHOMN Cpee.

3.144 JlnbpakmmoHHOE OrpaHUICHHE Pa3pemaronieil crmocoOHOCTH MPHOOPOB.

3.145 [ousiTe 0 rojorpadum.

3.146 B3aumMopelicTBHe CBETA C BEIIECTBOM.

3.147 TTormnomienue caera.

3.148 3akoH byrepa — JlamGepra.

3.149 HatypanbHblil moka3aTenb NOTTIOMICHUS CPENIBI.

3.150 KomniekcHbIl MoKa3aTenb NpeIOMICHHS CPEbL.

3.151 CuekTtp nornonienus. [10J10Ch TOTIOICHMS.

3.152 IIpyHIMT KOJIOPUMETPUUECKOTO aHAIN3a.

3.153 PaccesiHue cBeTa.

3.154 MoutekyisipHOe (PaJIeeBCKOE) paccesiHue.

3.155 PaccesiHue cBeTa B MyTHOM cpejie.

3.156 SIBnenune Tungans.

3.157 3akoH Panest.

3.158 Dddext Mu.

3.159 [TpuHIMD HedeToMEeTPHIECKOro aHaIn3a.

3.160 Jucnepcus csera.

3.161 HopwmasnbHast n anoManbHas aucriepeus. ['paduk 3aBUCUMOCTH 1TOKa3aTessl MPEIOMIICHHUS CPEJIbl OT
9JacTOTHI [AIAOIIETO CBETA.

3.162 Knaccudeckas 31eKTpoHHAsi TEOpUS TMCIIEPCHHU CBETA.

3.163 M3nydenne (3ddexr) BaBunona - UepeHkoBa.

3.164 EcTecTBeHHBIH U NOISIPU30BAHHBIN CBET.

3.165 ITonsipuzanus cBera.

3.166 [Tossipu3aTop ¥ aHAJIM3aTOP.

3.167 I"J1aBHAS MIIOCKOCTH MOJISIpU3aTOpa.

3.168 3axoH Martoca.

3.169 MHTEHCUBHOCTH CBETA NPOMIECIIETO MOJISIPU3ATOP.

3.170 Crioco6b1 osTyueHHs MOJSIPU30BAHHOTO CBETA.

3.171 Tlonsipuzanus cBeTa Mpu OTPAKEHUHU OT TPAHUIIbI pa3jiesia IBYX IUAJIEKTPUUYECKHUX Cpe.

3.172 ITonsipuzanioOHHbIE TPU3MBL.

3.173 3akoH Bprocrepa.

3.174 JIBoiiHOE JTydenpenomMiIeHHE.

3.175 OnTHyeckast aHU30TPOIHSL.




3.176

OnTuyeckast OCh KPUCTAILIA.

3.177 I'maBHAas MI0CKOCTH (TJIaBHOE CEUYCHHE) OJHOOCHOTO KpUCTAIIIA.

3.178 OOBIKHOBEHHBIH M HEOOBIKHOBEHHBIH JIYYH.

3.179 ITonsiponpl.

3.180 OnnunTryeckas nossipusarus. LupkynsapHas nosipu3arisl.

3.181 JluneliHast moysipyU3aLus.

3.182 WHTepdhepeHIrs MOIIpU30BaHHOTO CBET.

3.183 TIpoxoxaeHre TMHEHHO MOJISIPU30BAHHOI0 CBETA Yepe3 MNIACTUHKY B TOJI JJIMHBI BOJHBI.

3.184 [Ipoxox/ieHNe JMHEIHO MOJSIPHU30BAHHOIO CBETA Yepe3 IUIACTUHKY B YETBEPTh JUTMHBI BOJIHBI.

3.185 [Ipoxoxk/IeHHe THHEHHO MOIIPHU30BaHHOTO CBETA Yepe3 MIACTUHKY B IIENYI0 JUINHY BOJIHBL.

3.186 HckyccTBEHHAs! ONTHYECKAsT aHU30TPOTIHS.

3.187 DOTOYIIPYroCTh.

3.188 Oddekr Keppa.

3.189 O¢ddekr Korrona — MyToHa.

3.190 SIBnenue BpameHusl INIOCKOCTH MOJIIPU3ALIHH.

3.191 TTonsTHE 00 ONITUYECKHA AKTUBHBIX BEILIECTBAX.

3.192 OtpunarenpHbIe (JICBOBPAIIAIOIINE) H MOJOKHUTENBHEIE (TIPaBOBPAIIAIONINE) KPHUCTAIUIBL.

3.193 YaenpHOE BpamieHue (IOCTOSIHHAS BPAIICHYIST).

3.194 [IpuHUMD moJsIpUMETPUH (CaxapoMeTpUH).

3.195 D¢ dexr Papanes. [Tocrosunas Bepae.

3.196 PanuatmoHHbIH TeI000MEeH (TETI000MEH M3ITYICHHEM).

3.197 TertoBoe H3TyYeHHE.

3.198 PaBHOBeCHOE HU3ITyYeHUE.

3.199 CrexrpajibHasi IIOTHOCTh 00BbEMHOM IIOTHOCTH dHepruu. Ennanna namepenus.

3.200 DHepreTudecKkasi CBETUMOCTh. ENWHUIIA N3MEPEHHUS.

3.201 CriekTpanbHasl IIOTHOCTh YHEPTeTUIECKON CBETUMOCTH. EMHUIIA M3MEpeHus.

3.202 [ornomarensHas crmocoOHOCTh (MOHOXPOMATHUYCSCKIH KO3 PHUIIMEHT MOTIIONICHNS) TeTa.

3.203 AOGconroTHO YEpHOE TEJO.

3.204 Cepoe Terno.

3.205 3akon Kupxroda.

3.206 ®dynkims Kupxroga.

3.207 MuTerpanpHas cTENEeHb YePHOTHI Tea.

3.208 UépHoe u3nyueHue.

3.209 3akon Credana — bosbimana.

3.210 IToctosirHas Credana — Boapimana.

3.211 3akon Buna (3akoH cMmenieHus Buna).

3.212 IToctosinnas Buna.

3213 I'padmkn 3aBHCUMOCTH HCITyCKaTEILHON CHOCOOHOCTH aOCOIIOTHO YEPHOTO TENa OT YaCTOTHI U
JUIMHBI BOJIHBI IIPH PA3JIMYHBIX 3HAUYECHHUSIX TEMIIEPaTypPhl.

3.214 Popmyiia BuHa.

3.215 ®opwmyna Panes — xunca.

3.216 YasTpaduoneroBas katacTpoda.

3.217 Ksanrosas runoresa [lnanka.

3.218 CpenHsisi S3HEeprusi KBAaHTOBOTO 3JICKTPOMArHUTHOTO OCHIIIIISITOPA.

3.219 ®dopmyna [maHka 1uIsi HCITYCKATEIBHON CITOCOOHOCTH a0COIIOTHO YEPHOTO Tea.

3.220 BriBoj 3akona Ctedana — bomsiiMana u3 dopmyiiel [anka.

3.221 BriBox 3akona cmenienusi Buna n3 gpopmysst [lnanka.

3.222 IToctosinnas [1nanka. Enqunuisl uamMepenus.

3.223 Cas13b moctostHHoM [Tnanka ¢ mocrostaao# Credana — BonpliMana.

3.224 OnTHyeckast THPOMETPHSL.

3.225 OnTHyecKue U paiualliOHHbIE THPOMETPBI.

3.226 IToTok H3IIy4YeHus.

3.227 DHepreTuyeckasi OCBEIIEHHOCTb.

3.228 Cuna nznydenus. Eqununa u3MepeHus.

3.229 DHepreTudeckas IpKocTh. ENWHUIA H3MEPEHHUS.

3.230 CriekTpaibHasl IIIOTHOCTh SHEPTeTUIECCKON APKOCTH. ENMHNIIA M3MEpEeHHS.

3.231 PanuanuonHas Temneparypa.

3.232 SlpkocTHas Temneparypa.

3.233 IIBeToBas Temmneparypa.

3.234 ®DotoaddekT B razax.




3.235

Bremnuit hotoaddexr.

3.236 Bayrpennnii GoTodddekT.

3.237 DOTONPOBOAUMOCTD.

3.238 Bentnibnsiii potoadpexr.

3.239 3akoHbI BHelHero Gorodddekra (3akoHbl CTONIETOBA).

3.240 Bonbr-amnepHas xapakTepuctuka BHenHero horoaddexra.

3.241 YpaHenue DitHiTeliHa 1 BHEIIHET0 (HoTodhdeKTa.

3.242 KpacHas rpanuna dporoaddexra.

3.243 Pabota BBIX0/1a 3JICKTPOHA C MOBEPXHOCTH METAJLIA.

3.244 DOTOHEI.

3.245 Macca u uMITyibC poToHa.

3.246 JaBnenne ceeta. OnbiThl JleOenena.

3.247 @DopMyIia JaBIEHHUS CBETA.

3.248 OOBbsicHeHHE TaBJICHUS CETa C MTO3HIMH BOJHOBOM U KBAHTOBOW TEOPHH.

3.249 Dddexr KomnroHa.

3.250 KomnToHOBCKast ATIMHA BOJTHBI DJICKTPOHA.

3.251 3akoH coxpaHeHus 3Hepruu s 3dhdexra Komnrona.

3.252 OHeprust AMEKTPOHa OTJAYH.

3.253 3akoH coxpaHeHus uMItyJbca i ahdexra Komnrona.

3.254 KopnyckynsipHo — BOTHOBasI IBOMCTBEHHOCTh CBOMCTB CBETA.

3.255 Bomna e bpotns.

3.256 KopnyckynsipHO - BOJIHOBasi JBOWCTBEHHOCTHh CBOHCTB YaCTHI BEIIECTBA.

3957 OKkcnepruMeHTaIbHOE 000CHOBAaHHE KOPITYCKYJISIPHO - BOJTHOBOHM JIBOHCTBEHHOCTH CBOWCTB YaCTHII
BemecTBa. JAudpakiusi MUKPOYaCTHIL.

3.258 BounHoBast dyHkiust (ncu-yHkusi).

3.259 DusnuecKuil CMbICI KBaJpaTa MOJIYJIsl BOJHON (DyHKIIUH.

3.260 Bpemennoe ypasuenue Lllpeaunrepa.

3.261 JIBr>keHre cBOOOTHOM YaCTHIIBI.

3.262 [ToreHimanpHas siMa.

3.263 CranuonapHoe ypaBaenue [lIpeaunrepa s 4acTUIIbI B MOTEHIIMATBLHOM SIME.

3264 CrammonapHoe ypasaenue Llpenuarepa A 4acTHIEI B OTHOMEPHOH MOTEHIIMAIBHOM sMe
OECKOHEYHOU ITyOHHBI.

3265 Pemenne ypasuenus Llpeaunrepa i 4acTUIb! B OTHOMEPHOH NOTEHIIMAIBHON siIMe OECKOHEYHOMH
TITyOHHBI.

3266 CoOCTBEHHOE 3HAUEHHE SHEPTUH JIJIsl YACTHILIBI B OJJHOMEPHOU IMOTEHIMAIBHOM siMe OECKOHEUHO
IJTyOUHBIL.

3.267 JIuHEHBIH TApMOHHYECKUN OCIIHILIATOD.

3.268 CranmonapHoe ypaBaenue llIpeauHrepa 11 JTMHSHHOTO TAPMOHHYECKOTO OCITHILISATOPA.

3.269 Pemenune ypasHenust Lllpenunrepa st IMHEHHOTO FAPMOHUYECKOT0 OCLUIIIATOPA.

3.270 HyneBas sHeprust AMHEHHOI0 TaPMOHUYECKOI0 OCLHIILISITOPA.

3.271 CootHomenus Heonpeaenénnocte ['elizendepra it KOOPAWHATHI K UMITYJIbCA.

3.272 CootHomenus Heonpeaenénnocrel I'eiizendepra st SHEPTUN U BpEMEHH.

3.273 [TprunMHHOCTE B KBAHTOBOM MEXaHUKE.

3.274 [IpyHIUO TONOJHUTEIBHOCTH.

3.275 OrpaHU4eHHOCTh KIACCHYECKOT0 MEXaHHYECKOr0 JeTEPMHHU3MA.

3276 TynuenbHblit 53¢ dext. [Ipozpaunocts Gapbepa AJs MPSIMOYTOJIBHOTO TOTEHIIMAIBLHOTO Oapbepa ¢
BoicoToit Uy 1 mmpuHO# L.

3.277 TynaenpHBIN 3G dekT. [Ipo3padHocTh Oaphepa A MOTESHITHAIBHOTO 0aphepa CIOXKHON (HOPMEI.

3.278 [onsiTre 06 aToMe ¥ BOJIOPOIONOI00HOM HOHE.

3.279 CriexTp u3IydeHusl.

3280 ®opmymna banemepa - Puabepra amst 4acTOTHI M ATMHBI BOJIHBI H3JIyYEHUs] aTOMa BOJIOPOAA U
BOJIOPOJIONIOI00HOTO HOHA.

3.281 [ocrostanas Punbepra. Ennanna m3mMepeHns.

3.282 Cepun auHMi BogopoaHoro cuekrpa (Jlaiimana, banbemepa, [Tamena, bpakera, [1dhynna, Xemdpn).

3.283 TepMbl aTOMa BOAOPO/Ia M BOJAOPOIONOA00HOTO HOHA.

3.284 OHeprust CBA3U.

3.285 TToreHnan HOHM3AINH.

3.286 IToctynare! bopa.

3987 CraunonapHoe ypaBHeHue llIpenunrepa 1yist IBI>KSHHUS 2JIEKTPOHA B KYJIOHOBCKOM TOJIE SIIpa C

3apsaoM Ze.




KBanToBanue Op6I/ITa.HbHOFO MOMEHTA UMITYJIbCA U SHEPI'UHU DJIEKTPOHA ITPU €0 ABUXXCHUU B

3.288
KYJIOHOBCKOM ITOJIE SI/Ipa C 3apsaoM Ze.

3.289 [TepBrIit 0OPOBKHIA paHyc.

3.290 IIpocTpaHCTBEHHOE KBAaHTOBaHUE.

3.291 CoOCTBEHHBII MarHUTHBIH MOMEHT U CIIUH JJIEKTPOHA.

3.292 KsanToBbIC unCIa.

3.293 KBaHTOBBIE COCTOSHHUS.

3.294 ®DopMBI IIEKTPOHHOTO 00J1aKa B PA3IMYHBIX KBAHTOBBIX COCTOSTHHSX.

3.295 [punuumn Ilaynu (IpUHUMO HCKITIOYEHUH).

3.296 ®DepMHOHBI U 0030HBL

3.297 ITepnomuyieckas cucteMa dJIeMeHTOB MeHieneeBa.

3.298 DNeKTPOHHBIN ciioi (000JI09Ka).

3.299 XUMHUUECKUE CBA3H U CTPOESHHE MOJIEKYII.

3.300 MonekysipHble CHEKTPBIL.

3.301 DJeKTpOHHbBIE, KoJieOaTeNnbHble U BpalllaTeIbHbIE ITOlyPOBHH SHEPIHU MOJIKYJIbI.

3.302 IToHsITHE O MOJIEKYJIIPHOM CIIEKTPAILHOM aHAJIU3e.

3.303 ITormomenue GOTOHOB.

3.304 CHOHTaHHOE ¥ CTHMYJINPOBAHHOE MCITYCKaHNUE (DOTOHOB.

3.305 JlromuHecnieHnus. Bunsl JlroMUHECIEHITNH.

3.306 BrIHyX/1eHHOE H3ITyUeHHE.

3.307 OnTuveckre KBAaHTOBBIE TEHEPATOPHI (JIa3ephl).

3.308 3akon byrepa — Jlambepra — ®abpukaHTa.

3.309 TpéxypoBHeBasl cxema.

3.310 Co3ianre MHBEPCHOM 3aceIEHHOCTH Ha MeTacTabMIIbHOM ypOBHE.

3.311 CTUMYJIMPOBaHHOE UCITYCKaHKUE (DOTOHOB B ONTHYCCKOM PE30HATOPE.

3312 CBoiicTBa U IPUMEHEHHE JIa3epPHBIX JIyUeH.

3.313 IToHsiTHE O KBAHTOBBIX CTATUCTUKAX.

3314 dazoBoe MpoCcTpaHCTBO. DiIeMEeHTapHas siuekika (pa30BOro MPOCTPAHCTBA.

3.315 [InoTHOCTH cocTosiHUM. PYHKIUS pacHpefeseHUs 0 JIEKTPOHHBIM COCTOSHUSIM.

3.316 ITpuHIMT HEPA3IMUYMMOCTH TOXKECTBEHHBIX YACTHII.

3.317 M3nydenne kak GOTOHHBIN ras.

3.318 dyuk1Ms pacnpenencaus boze — DHHIITEHHA.

3.319 DOHOHHBIH Ta3 B KpUCTAJLIE.

3.320 Pacnipenenenue OHOHOB 11O PHEPTHSIM.

3.321 Termno€MKOCTh KPUCTANTUIECKON PEMETKY IO TEOpUH DHHIITEHHA.

3.322 XapakTepucThieckasl Temreparypa.

3.323 3akon Hrononra — I[1Tu.

3.324 [TonsiTre o Teopun TemnoéMkocTH Jlebast.

3.325 Oynkiwms pacupenenenus Pepmu — {upaka.

3.326 [ToHsTHE O BBIPOXK/ICHUH CUCTEM YaCTHII, OMMCHIBAEMbIX KBAHTOBBIMH CTATHCTHKAMH.

3.327 TlapameTp BBIPOKICHHUS.

3.328 TeMmmnepaTtypa BbIPOXKICHHSI.

3.329 Xumnueckuil noreHuan. Dueprust Pepmu.

3.330 BbIpox/IeHHBIN 371€KTPOHHBIN epMHU-ra3 B MeTaJlIaX.

3.331 Pacnipenenenue MIOTHOCTH COCTOSIHUM DJIEKTPOHOB MTPOBOJMMOCTH B METAJLIC TIO SHEPTHSIM.

3.332 IToHsATHE O KBAHTOBOM TEOPHH DJISKTPONIPOBOTHOCTH METAIIIIOB.

3.333 CBepXImpoBOAUMOCTb.

3.334 [TonsiTue 0 30HHOM TEOpPUU TBEPABIX TEIL.

3.335 [TprunHb! 00pa30BaHUs YJHEPTETHUESCKHUX 30H.

3.336 Pacnipeienenue 3JeKTPOHOB MO YPHEPTETUIECKUM 30HAM.

3.337 30Ha NPOBOAMMOCTH, BAJICHTHAsI 30HA. 3allpellleHHas 30Ha.

3.338 Mertauibl, NOJYNPOBOJHUKH U AUIIEKTPUKH C MMO3ULIUU 30HHON TEOPHH.

3.339 OIeKTPOIIPOBOIHOCTh MOJIYIPOBOAHUKOB.

3.340 CoOCTBEHHbIEC OJITYTIPOBOJHUKH.

3.341 3aBUCHMOCTD YJICTHHOH 3JIEKTPOIIPOBOTHOCTH COOCTBEHHBIX MOJTYITPOBOIHUKOB OT TEMIIEPATYPBI.

3342 3aBHCHMOCTb MOJNOKEHHS YPOBHI DepMH B MOITYPOBOJHUKAX OT TEMIIEPATYPHI U BEPOSITHOCTh
Nepexoa IEKTPOHA B 30HY IPOBOAUMOCTH.

3.343 JIOHOpHBIE U aKIENTOPHbIE IPUMECH B IOTYIPOBOJHHUKAX.

3.344 IIpuMecHbIE PHEPrETUUECKHUE YPOBHHU.

3.345 [TpumMecHast MPOBOIMMOCTH MTOTYTIPOBOJIHUKOB.




3.346 ITonynpOBOAHKMKH N-THUIA U P-THUTIA.

3.347 DNIEKTPOHHO-JIBIPOYHBIN Iepexoa (p-n — mepexo).

3.348 O6pazoBaHue 3aMHPAIONIETO CIIOS.

3.349 Bonbr-amnepHas XapakTepUCTHKA IOITYIPOBOAHUKOBOTO JHOAA.

3.350 [IaHeTapHasi MOJIeIb CTPOCHHUS aTOMA.

3.351 3apsin, Macca U pa3Mephl siiep.

3.352 MaccoBoe 9rcito. 3apsI0Boe YHCIIO.

3.353 MoMeHT uMmnysbca siipa ¥ ero MarHuTHBI MOMEHT.

3.354 SInepHbIil MarHETOH.

3.355 SlnepHoe TUpOMarHUTHOE OTHOLIEHUE.

3.356 Cocras siapa.

3.357 XapaKTepUCTUKH HYKJIOHOB.

3.358 CBoiicTBa U pUPOJA SAEPHBIX CUIL.

3.359 OHeprus cBA3H sAapa.

3.360 Y enbHas SHEPTHS CBSI3U SApa.

3.361 JledeKT Macchl ¥ PHEPIHUH siIpa.

3.362 I'paduk 3aBUCHMOCTH YISITFHON SHEPTHH CBS3H OT MAaCCOBOTO YHCIIA M CIECJCTBHE U3 HETO.

3.363 IToHsiTHE O KPUTEPUHU YCTOMUMBOCTH ATOMHBIX SIIEP.

3.364 PannoakTHBHOCTD.

3.365 EctecTBeHHas pagloaKTHBHOCTD.

3.366 HckyccTBeHHAs PaTMOAKTUBHOCTb.

3.367 3aKOHOMEPHOCTH M XapaKTEPUCTHKH O - PATHOAKTHBHOCTH.

3.368 3aKOHOMEPHOCTH U XapaKTEPUCTHKH 3 - paIMOaKTUBHOCTH.

3.369 3aKOHOMEPHOCTH U XapaKTEPUCTHKH [3. - paJHOaKTUBHOCTH.

3.370 3aKOHOMEPHOCTH M XapaKTEPUCTHKH [3+ - paIHOaKTHBHOCTH.

3.371 3aKOHOMEPHOCTH M XapaKTEPUCTUKH CIIOHTAHHOTO JICTICHHSL.

3.372 3aKOHOMEPHOCTH U XapaKTEPUCTHUKH Y - U3ITyUYECHHUSI.

3.373 3aKoH pagroaKTUBHOIO pacnaja.

3.374 ITocTosiHHas pacnana. [lepuon monypacnana.

3.375 AKTHBHOCTb PaJIMOAKTUBHOTO BEIIECTBA.

3.376 Cpeansisi mpoI0JDKUTEIBHOCTD JKU3HH PAIMOAKTUBHOTO M30TOMA.

3.377 MoutHocTh 10361 U3NydYeHus. Equanna usmMmepenus.

3.378 OKCNO3UIMOHHAS 1032 H3nydeHus. Enunumna uamepeHus.

3.379 MOoITHOCTh 9KCIO3UIIMOHHON 103bl. EnuHNIa H3MepeHusL.

3.380 Buonoruveckuii S5KBUBAJICHT peHTreHa. EnuHanIa n3MepeHus.

3.381 SlnepHble peakiiiy ¥ 3aKOHBI COXPAHECHHS.

3.382 VckyccTBEHHBIE PaiMOaKTHBHBIE M30TOIBI M X HCIIOJIb30BAHUE B HAYKE M TEXHHKE.

3.383 Peaxims nenenus TsoxénbIx siuep. EE sneprernueckuii addekr.

3.384 IlerHas peakius IeaeHwsI.

3.385 Peaxiiysi TEpMOSIIEpPHOTO CHHTE3a U €€ dHepreTHYecKuil G HeKT.

3.386 Y cnnoBusl IPOTEKaHUs TEPMOSJEPHON PEaKIUH.

3.387 [Ipo6iieMBbl OCYIIECTBICHHS TEPMOSICPHOI'O CHHTE3A.

3.388 CocTosiHME U IePCIIEKTUBBI SASPHON SHEPTeTUKH.

3.389 OneMeHTapHbIE YaCTHLIBL.

3.390 Kiaccudmkanus 2eMeHTapHBIX YaCTHIIL.

3.391 YacTHIbl 1 aHTUYACTHIEL.

3.392 B3auMonpeBpallieHus 2JIeMEHTapHBIX YaCTHIL.

3393 Yetblpe THNA (yHIAMEHTAIBHBIX B3aUMOACHCTBUI (CHIIBHOE, JJIEKTPOMarHuTHOE, ciadoe,
T'PaBUTAIMOHHOE).

3.394 [oHsiTHE O COBpEMEHHBIX MpobaeMax (GU3UKH 3JIEMEHTAPHBIX YaCTHIL.

3.2 Kenc-3apaHus K 3a4eTy, 3K3aMeHy
Or1K-1- CriocobeH rnipumeHsimb coomeemcmsyruwuti husuko-mamemMamudeckull annapam, MemoOb! aHanu3a
U MoOesniupo8aHUsi, Meopemu4yeckoe0 U 3KCrnepuMeHmasbHO20 uccriedosaHus npu peweHuU rnpogheccuoHarslb-
HbIx 3aday

Ne Kenc-3agaHus
3agaHns
1. Teno 6potueHo nog yrnom o = 30° K FOpU30HTY CO CKOPOCTLIO Vo = 30 m/c.

KakoBbl 6yayT HOpMarbHOE a, U TaHreHumanbHoe a. yCKOpeHusi Tena yepes BpeMmsi
t = 1 c nocne Havyana ABMXeHUsA?
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4.21
OtBeT: 112

Mpwu ropmnsoHTansHOM noneTe co CKOPOCTblo vV = 250 M/c cHapsag macco m = 8 Kr
pasopBarncs Ha ABe 4YacTu. bonbluas YacTb Maccom my = 6 Kr nofy4mna CKopocTb
u1 = 400 c 8 HanpasneHuu nonema cHapsida. Onpedenums MOOY/b U HarpasieHue
cKkopocmu Uz MeHbwel Yacmu cHapsida. Omeem 8bipa3ume 8 M/C.

OTtBeT: 200

CHapsg, neteBwwuni co ckopocThbio v = 400 m/c, B BEpPXHEN YacTu TpaekTopun paso-
pBancs Ha fBa ockosika. MeHbLUMIiA OCKOMOK, Macca koTtoporo coctaenset 40% ot
Macchl CHapsaaa, noneTten B NPOTUBOMNONOXHOM HarnpasfieHUM CO CKOPOCThIO Uy =
150 m/c. OnpegenuTb CKOPOCTb U, Gornbluero ockonka.Omeem ebipa3ume 8 Mic.
OrtBerT: 7,67

MpyxunHa xecTkocTblo kK = 500 H/m cxaTa cunon F = 100 H. Onpegenutb paboty A
BHELUHEN CUibl, JONOMHUTENBbHO CXUMAIOLLEN NPYXMHY ewe Ha Al = 2 cm. OTBeT
Bblpa3snTb B IPKOYNSX.

OTeeT: 2,1 Ox

Onpepenutb nepuog T konebaHui maTtemMaTUYECKOro MasiTHUKa, ecriv ero Moaynb
MakcumManbHoro nepemewieHmnsa Ar = 18 cm n makcumarbHasi CKOPOCTb Vimax = 16
cm/c. OTBET BblpasnTb B CEKyHAAX.

OtBeT: 7

B BepLlnHax npaBuUiibHOro TpeyrorfibHMKa co CTopoHamMmmn a = 10 cm HaxogsaTcAa 3a-

pagbl Qs = 10 MkKn, Q.= 20 mkKn un Qs = 30 mkKn. Onpegenute cuny 15, aencrey-
towien Ha 3apsg Qqco CTOpoHbI ABYX Apyrux 3apsagos. OTBET Bblpas3nTb B HbIOTO-
Hax.

OTBeT: 360

[1Ba noHa pasHbIX Macc ¢ 0OANHAKOBbIMU 3apsaamMn BreTenu B OAHOPOAHOE MarHUT-
Hoe none u ctanu ABUraTbCs Mo oKPyXHocTaM pagmycamm R1 =3 cmun R, = 1,73
cM. OnpefenuTb OTHOLLIEHNE MacC MOHOB, ECIIN OHW MPOLLIN OANHAKOBYIO YCKO-
PSIOLLYI0 Pa3HOCTb NOTEHLMAOB.

OtBeT: 3

MNpamon npoBoasaLLMA CTepKeHb AnnHon | = 40 cMm HaxoauTCsa B OAHOPOAHOM
marHuTHoM none (B=0,1 Tn). KoHLbI CTEPXXHS 3aMKHYTbI TMGKMM NPOBOAOM, Haxo-
asdwmmcs BHe nons. Conpotumenenune Been uenm R =0,5 Om. Kakast mowHocTs P
notpebyeTcs Ans paBHOMEPHOrO NepeMeLLeHNst CTEPXKHSA NepneHanKYNapHO JIMHK-
M MarHUTHOW MHOYKLUMU CO ckopocThio v = 10 m/c? OTBeT Bbipa3uTb B BT.

OTBerT: 0,32

lMy4ok cBeTa nocnegoBaTenbHO NPOXOAMT Yepes ABa HUKONA, MNOCKOCTU NponycKa-
HUS KOTOPbIX 0BpasyoT Mexay coboin yron ¢ = 40°. MpuHnmMas, YTo KOaPPULNEHT
nornoLeHnsa k kaxagoro Hukons paseH 0,15, HaTK, BO CKOMbKO pa3 NyyoK CBETA,
BbIXOOALLMIA M3 BTOPOrO HMKOIMS, ocnabneH no CpaBHEHUIO C MyYKOM, NagatoLLmMm Ha
nepBbI HUKOSb. ..

OTBeT: 4,7

10.

CpepnHssa sHepreTuyeckas cBEeTUMOCTb R. noBepxHocTu 3emnu paeHa 0,54 [x/
(CMZJ‘MMH). KakoBa gosmkHa ObiTb TemnepaTypa T noBepxHOCTU 3emnn, ecnu
YCINOBHO CUYMTaThb, YTO OHA U3Ny4vaeT Kak cepoe Terno ¢ KO3 PULNEHTOM YEPHOTHI
ar = 0,257

OteeT: 282K

11.

KakoBa gosmkHa 6bITb ANMHA BOSTHbI y-U3MyYeHUS, NagatroLlero Ha NnaTuHOBYIO Nna-
CTUHY, YTOOblI MakcuManbHasi CKOPOCTb POTOSMNEKTPOHOB ObINa Vmax =3 Mm/c? OT-
BET BbIpa3nTb B HM.

OtBeT: 40

12.

HeBO36y)K,£|,eHHbII7I aToOM BOOOpOoAda nornowaeT KBaHT U3nydYeHua C ONVHON BOIHbI A




=102,6 HM. Bblumcnutb, nonb3yscek Teopuern bopa, paguyc r anekKTpoHHOW opbuTbl
BO36yxaeHHOro atoma Bogopoaa. OTBeT BblpasuTb B aHIrCTpeMax.
OTBeT: 4,76

3.3 3awmTa nabopaTtopHoW paboThbl
OrIK-1 CrnocobeH npumeHsimb coomeemcmeyrouwjuli husuko-mamemamu4deckud annapam, MemoObl aHau3a u
MOoOenupo8aHuUsi, meopemu4yecKoao U 3KCrepuMeHmarbHo20 uccriedosaHus pu peweHuU npogeccuoHarb-
HbiIX 3a0ay

Ne 3agaHus TekcT Bonpoca k nabopartopHoi paboTte

1. | Yemy paBHsieTCs NNOTHOCTb p BOASHOMO Napa, HaxoAsLerocs nos AaBMneHnem p
= 2,5 klMa n nmetowero temnepatypy T = 250 K. OTBeT Bbipa3nTb B KUIorpammax
Ha MeTp KyOMyecKni.

OrtBeT: 16,8

2. Yemy paBHAETCA CymMapHasi KWNHeTUYeCcKasi 3Heprnsa NoCTynaTenbHOro Asuke-
HWS BCeX MOMEKyn rasa, HaxoasLerocs B COCyae BMECTUMOCTbIO noa Aae-
nexHnem p = 540 klMa. OTBeT BbIpa3nTb B KUIOIKOYNSAX.
OTBeT: 2,43

3. B cocyne sBmectumocTtblo V = 40 5 HaxoanTcsa KNCNOpPOA Npu Temnepartype
T=300K. Korga 4acTb rasa nspacxogoBanu, gaeneHue B 6annoHe noHM3unoch
Ha Ap = 100 klMa. OnpegenuTb Maccy m M3pacxo4oOBaHHOMO KMCopoaa.
Mpouecc cuntatb n3otepmmyeckum. OTBET Bbipa3nTb B rpaMmMax.

OTBerT: 51

4. OgHopogHbIn cTepxxeHb gnvHon 1= 1,0 m n maccon M = 0,7 kr nogBeLLeH Ha
roOpU3oHTanNLHOM OCU, NPOXOASLLEN Yepes ero BEPXHUA KOHeL,. B Touky,
OTCTOSALLYIO OT ocu Ha 2/3 |, abConoTHO ynpyro yaapsieT nyns maccom m=5r,
netawas nepneHauKynapHO CTEPXHIO U ero ocu. Nocne yaapa ctepXeHb
OTKMOHMNCA Ha yron o = 60°. Onpegenutb ckopocTb nynu. OTBET BbIPa3uTb B M/C
OtBeTt: 135

5. | Onpepenntb MOMEHT cunbl M, KOTOpbI HEO6XOAUMO NPUNOXUTL K BOKY,
BpaLLaloLLeMycsl ¢ YacToTon n = 12 ¢!, 4Tobbl OH OCTAHOBUIICA B TeYeHMe
BpemeHu At = 8 c. AnameTtp 6noka D = 30 cm. Maccy 6noka m = 6 Kr cumTaTb
paBHOMEPHO pacrnpeaeneHHon no obogy. OTBET Bbipasntb B H*M.

OTBerT: 1,27

6. | Ovnonb c anekTpuyeckum momeHToM p = 100 NKn-m cBo6oAHO yCTaHOBWNCS B
ANEeKTPUYECKOM nosie HanpskeHHocTbio E = 200 kB/m. Onpegenutb paboty
BHELLUHMX CUIT, KOTOPY HE0BX04MMO COBEPLLMTL ANs NOBOPOTAa AMMNONSA Ha yron
o = 180°. OTBeT BbIpasuTb B MKX.

OtBeT: 40

7. LUnHbI reHepaTopa gnuHon [ = 4 M Haxo4ATCH Ha pacCTOAHUN d =10 cm gpyr
OT Apyra. Hantu cuny B3aMMHOro oTTankMBaHus! LWWH MNPy KOPOTKOM 3aMblkaHUW,
ecnu ToK I KOPOTKOro 3amblkaHus paBeH 5 KA. OTBET Bblpa3uTb B HbIOTOHAX.
OrtgeT: 20

8. | Onpepenutb MarHUTHbIN NOTOK ®, NPOHU3bIBAKOLLMIA CONEHOMA, €CNK ero AfMHa
paBeH | = 50 CM 1 MarHUTHbIN MOMEHT P, = 0,4 A-M?. OTBeT BbipasnTb B MKB6
OtBeT: 1

9. ConeHoupg cevernem S = 10 cm? coaepxut N = 10° BUTKOB. cepaeyHumka (13
HemarHuTHoro matepuana). lNpu cune Toka | = 5 A marHMTHas nHaykumsi B nons
BHYTpu coneHonga paeHa 0,05 Tn. Onpenenntb MHOYKTMBHOCTL L coneHonaa.
OTBeT BblpasnTb B Tn.

OtBeT: 0,01

10. | Mexay AByMs nnockonaparnnenbHbIMY nrnacTuHamum Ha pacctosHum L = 10 cm ot
rpaHuLbl X CONPUKOCHOBEHNS HaxoauTcsa npososioka agnameTpom d = 0,01 Mm,
obpasys BO3ayLHbIN KNKH. [NnacTuHbl ocBeLwanTca HopManbHO NagatoLwmnm
MOHOXpomaTuyeckum ceeTom (A = 0,6 mkm). OnpeaenuTb WUpUHy b




MHTePdEPEHLIMOHHBIX NONOC, HabnaaeMbix B oTpaxkeHHoM cBeTe. OTBeT
Bblpa3nTb B MM.
OTtBeT: 3

11. | PacctosiHne mexay wrpuxamv andpakumoHHon peweTkm d = 4 mkm. Ha
pelleTKy NnagaeT HopMarbHO CBET C ANUHON BONHbI A = 0,58 MkM. Makcnmym
Kakoro Hambonbllero nopsaka gaeT aTa pelweTka?

OtBeT: 6

12. | Yron o mexay nNnockocTaMM NponyckaHna nonspouaos paseH 50°.
EcTecTBeHHbIV CBET, NpOX0AA Yepes Takyk cuctemMy, ocnabnserca B n = 8 pas.
MpeHebperas noTepsiMu cBeTa NpU OTPaXXeHUn, onpeaennTb koaddUUMEHT
nornoweHns k ceeta B nonsiponaax.

OTBerT: 0,22

13. | PenrtrenoBckoe usnydenne (A = 1 HM) paccemBaeTCs HIEKTPOHAMH, KOTOPBIE MOKHO
CUHTATh MPAKTUIECKHA CBOOOIHBIMU. OTIPEACTUTh MAKCUMAIBHYIO JTTUHY BOIHBI Amax
PEHTTEHOBCKOTO U3IYUYCHHUS B paccessHHOM Iy4ke. OTBET OKPYTIHTH A0 IEJIOT0 U
BBIPA3HTh B HM.

OtseT: 1

14. | B onHO3apsIHOM HOHE JIUTHS 3JICKTPOH MEPEIILIT C YETBEPTOTrO SHEPreTHYSCKOTO YPOBHS
Ha BTOpoi. OnpeaeauTs JIMHY BOJHBI A U3JIy4EHHs, HCIYIICHHOro HoHOM. OTBET
BI)IpaSI/ITB B HM.

OtseT: 54

15. Hcnonb3yst COOTHOIIIEHUE HEOTIPEACTIEHHOCTEH, OIICHUTD MMUPHUHY [ OAHOMEPHOTO
MOTEHIUAIIBHOTO SIIIUKA, B KOTOPOM MUHUMAJIbHAS SHEPTUS 3IEKTPOoHA Enin = 10 3B.
OTBeT BBIPA3HUTh B aHTCTPEMax.

OtgeT: 1,23

3.4 JomawHee 3adaHue

Ol1K-1- CnocobeH NpMMeHATb COOTBETCTBYIOLWNIA DM3NKO-MaTeEMaATUYECKMIA annapaT, MeToAbl aHanumaa u
MOOENMPOBaHMWs, TEOPETUYECKOTO M IKCMIEPUMEHTaNbHOro NCCregoBaHUS Npy peLleHnn NpoeccMoHanbHbIX
3agav

Ne TekcT BONPOCOB ANSA NPAKTUYECKNX 3aHATUI
3ajaHus

M3 opyaus, He nmetoLLero NpoTMBOOTKATHOrO YCTPOMCTBA, NpoM3BOAMIach
cTpenbba B ropnsoHTansHOM HanpasneHuun. Korga opyaune 6bino HeNnoaBMXHO
3aKpensieHo, CHapsi4 BbIIETEN CO CKOPOCThbio V¢ = 600 mM/c, a Korga opyamio ganm

1 BO3MOXXHOCTb CBOOOAHO OTKaTbIBaTbLCA Ha3an, CHaps BblfeTen Co CKOPOCTbO Vp =
580 m/c. C kakow CKOpPOCTbIO OTKaTUNOCh Npu aTom opyane? OTBET BbIpacuTb B
m/c.

OTBerT: 41

CTeprkeHb BpaLlaeTcst BOKPYr OCU, MPOXOAsLLEN Yepes ero cepeanHy, cornacHo
ypaBHeHuo ¢ = At + Bt’, roe A = 2 pag/c, B = 0,2 pap/c®. Onpeaenutb
5 BpaLjaroLwmn MOMEHT M, 0eNCTBYHOLLMA Ha CTEpPXKEHb Yepes BpeMa t = 2 ¢ nocne

Havyana BpallleH1sl, eCnv MOMEHT MHepLmKn cTepxHa J = 0,048 kr-m?. OTBeT
Bblpa3nTb B H*M.

OrteeTt: 0,12

C moBEpPXHOCTH 3eMJIM BEPTHKAILHO BBEPX IMYIIIEHA PAKETa CO CKOPOCThIO V =5 km/c. Ha
3 KaKyIo BBICOTY OHa mogHuMeTcsi? OTBET BBIPA3UTD B KM.

Ortser: 1600
4 Ha ckambe JKyKOBCKOTO CTOMT YEIOBEK U JIEPKUT B PYKE 3@ OCh BEJIOCHIIEIHOE KOJIECO,

BpaliamoIeecss BOKpYT CBOEH OCH € YIIIOBOHM CKOpOCThI0 ;= 25 paz/c. Och Komneca
pacIojoxKeHa BEPTUKAIbHO U COBIANAET ¢ 0ChI0 ckaMbi XKykoBckoro. C kakoil CKOPOCTBIO
7 CTAHCT BpAIaThCA CKaMbsl, CCJIM IOBEPHYTH KOJIECO BOKPYT FOpHSOHTaHBHOfI OCH Ha




yroa o = 90°? MOMEHT HHEPLIUHK YETOBEKA M CKaMbH .J PaBeH 2,5 KI-M”, MOMEHT UHEPIIUK
koneca  Jo=0,5 kr-M%.
Ortser: 5 ¢!

W3 GeckOHEYHOCTH Ha TIOBEPXHOCTh 3eMJIH MafaeT MeTeoput Maccoil  m = 30 kr.
Onpenenutsb paboTy A, KOTOpas IPU 3TOM OyIeT COBEpIlieHa CHJIaMH I'PaBUTAI[HOHHOTO
moJist 3eMin. Y CKOpeHHe CBOOOIHOTO MaIeHHsI g y TOBEPXHOCTH 3eMITH | ee paguyc R
CUUTaTh U3BeCTHBIMU. OTBET BbIpa3uTh B I'Jxk.

Ortser: 1,9

OrnpeaenuTs CPEeIHIO JTHHY CBOOOIHOTO TIpodera (/) MOJIEKyIbI a30Ta B COCY/IE
BMECTUMOCTBIO V' =5 1. Macca raza m = 0,5 1. OTBeT BBIpa3uTh B MKM.
Ortgert: 1,16

OnpenenuTs KOJIMYECTBO TEIIOTH (), KOTOPOE HA/I0 COOOLIUTE KUCIOpOoay oosemMoM V= 50
J1 TIPH €70 U30XOPHOM HarpeBaHuH, YTOOBI AaBJI€HUE ra3a nobicuiaocs Ha Ap = 0,5 Mra.
OTtBeT BbIpa3uTh B KJ[Xk.

Ortser: 62,5

[Meummaka maccort m = 200 Mkr, HecyIas Ha cede 3apsia Q = 40 uKu, Bnerena B
SJICKTPUYCCKOC IT0JIC B HAIIPABJICHUN CUJIOBBIX ymaui. IToce MMPOXOKACHUA Pa3HOCTU
nmoteHnuanoB U = 200 B meutnHKa nMena ckopocTh v = 10 m/c. OnpeaennuTs CKOPOCTh Vo
MBUTHHKY 10 TOTO, KaK OHa BiieTena B mojie. OTBeT BBIPa3UTh B M/C.

Ortset: 4,5

10

[TeumHEKa Maccolt m = 5 HT, HecyIas Ha cede N = 10 aJIeKTpoHOB, MPOIIIIa B BaKyyMe
yCcKopstouyo pasHocts norenuuanoB U = 1 MB. KakoBa kuneruueckas sueprus T
neuTHHKU? Kakyro ckopocTh v pro0pena neutnHKa? OTBET BRIPA3UThH B M/C.

Ortser: 0,8

11

B ckpemenHbIe o mpsMbIM yTiioM ogHOpoaHble MarHuTHOE (H =1 MA/M)
anekrpuueckoe (E = 50 kB/M) mouist Biaeren noH. [Ipu kakoi ckopocT V HOHA (10 MOIYJIIO
Y HaNpaBJICHUIO) OH Oy/IeT IBUTAThCS B CKPEIICHHBIX MOJISX MpsMonuHeitHo? OTBeT
BBIPa3UTh B KM/C.

OtBert: 40

13

Conenonn conepxut N =800 ButkoB. CeueHue cep/ieuHuKa (M3 HEMarHUTHOTO MaTeprana)
S =10 cMm’. ITo 0OMOTKE TEYET TOK, CO3JAOIIMI moJie ¢ uHayKiueid B = 8 MTo.
Omnpenenuts cpenuee 3HaueHue I1C <Es> caMOMHIYKIMH, KOTOPas BOSHUKAET Ha 3aKMMax
COJIEHOW/IA, €CJIM CUJIa TOKAa YMEHBIIAeTCs IPAKTUYECKH JI0 HYIIS 32 BpeMs At=0,8
Mc. OTBeT BbIpas3uTh B B.

OtgerT: 8

14

HcTounnk Toka 3aMKHYIIM Ha KaTymKy corpoTtuBierrneM R =20 Owm. Yepes Bpems t = 0,1 ¢
CuJIa TOKa B Karyike gocturia 0,95 npenensHoro 3Hadenus. OnpeneiauTb HHAYKTUBHOCTh
L xarymxu.

Ortser: 0,67

15

Mex 1y CTEKIIIHHOM IJTACTUHKOM U JIeXKallled Ha Hell MIIOCKOBBIMYKJION JIMH30M HAXOUTCA
*KuJKkocThb. HailTu mokasaTesb npesioMIIEHUs )KUJIKOCTH, €CIIU PaJUyC 73 TPETHETO0 TEMHOTO
koJiblia HeroToHa Nipy HAOMIOACHUN B OTPAKEHHOM CBETE C JNTMHOMN BOJHBI A =0,6 MKM
paseH 0,82 mM. Paanyc kpuBuzHbl muH3el R = 0,5 M.

Ortser: 1,3

16

Paccrositnue L ot mieneii 1o skpana B onbiTe FOHra paBuo 1 M. OnpenenuTs paccTosHUuE
MEX]Ty IIENISIMHU, €CITH Ha oTpe3ke JuHou [ = 1 cm yknaapBaeTcest N = 10 TeMHBIX
nHTephepeHINOHHBIX noJoc. J{nuaa BomHel A = 0,7 MkM. OTBET BBIPa3uTh B HM.
OTseT: 89

17

[TnockoBbITyKIIask CTEKISIHHAS JIMH3A C f= | M JISKUT BBITYKJIOH CTOPOHON Ha CTEKIISTHHOM
macTuHKe. Paanyc nsatoro tTeMHoro koiasua HeloToHa B OTpakeHHOM cBeTe 75 = 1,1 Mm.

OnpenenuTs IITUHY CBETOBOM BONHBI A. Omeem 8blpasumu 6 HM.
Omeem: 484

18

ITpu npoxoxaeHnu csera yepe3 TpyOKy anunoil I, = 20 cM, copepKalyo pacTBOp caxapa




konuenrparueii C, = 10%, miockoCTh MOJSPU3AIlMU CBETA IIOBEPHYIACH Ha yroi ¢ = 13,3°.
B npyrom pactBope caxapa, HAIUTOM B TPYOKY JITHHOM I, = 15 ¢M, TNIOCKOCTE TOJISAPU3AITAN
HOBEPHYJIACh Ha yroa ¢, = 5,2°. Onpenenuts konuenTpamuio C, Broporo pactsopa. OTeer
BBIPa3uTh B %o.

OrtBer: 5,2

Beruucnuts UCTHHHYIO Temneparypy 7 Bolb(ppaMoBOi packaleHHOH JICHTHI, €CIIH
paaualMOHHBIM MUPOMETpP MOKa3bIBaET TeMNEPaTypy Tpu = 2,5 KK. IlpunsTs, uto

19 HOTJIOLIATENbHAs CIIOCOOHOCTH Ul BOJIb()pamMa He 3aBUCHUT OT YACTOTHI M3JIyYEHUS U PaBHA
a=0,35.
Ortsert: 3250
Ha cxonpko m3MeHnIach KHHETHYECKas SHEPTH JIEKTPOHA B aTOME BOJOPOJa MPH

20 W3JTy4EeHUH aTOMOM (POTOHA C JAJMHOM BOJMHBI A = 435 HM. OTBeT BeIpa3uth B 3B

Ortser: 2,85

3.6 Tecmbi (mecmosbie 3adaHusi K 3a4emy)

OrIK-1- CnocobeH npumeHsimb coomeemcemeayouwull husuko-Mmamemamuyeckull annapam, Memoodbl aHanusa
U MOOenuposaHUs, Meopemu4ecKo20 U 3KCepuMeHmarsbHOo20 Uccriedo8aHus npu peweHuU npogheccuoHarb-
HbIx 3aday

Ne 3apa-
HUNA

TecTtoBoe 3afaHne C BapmaHTaMm OTBETOB U NpaBUIiibHbIMU OTBETAMMU

[lBa KaMHS 0MHaKOBOMW MaccChl GPoLLUEHbl M3 OAHOI ToukK. MepBbii GpoLueH nog yrnom ¢=30° k ropu-
30HTY C HayanbHOM ckopocTbio V=20 m/c. BTopon GpolueH BepTuKanbHO BBEPX C HAYanbHOW CKOPO-
ctbto 10 m/c. Bpemsi npebbiBaHust B BO34yXe NEPBOro KaMHs:

a)paBHO BpeMeHU nNpebbiBaHUA B BO34yXe BTOPOro KamHs (**)

6)6onblue BpeMeHn NnpebbiBaHUS B BO3ayxe BTOPOro KaMHs

B) MeHblUe BpeMeHn NpebbiBaHUS B BO34yXe BTOPOro KaMHS

) COOTHOLLEHVEe BpeEMEH onpeaensaeTcs NonoXeHneM HavanbHOM TOYKM BpocaHns KamHen

[) COOTHOLLEHVEe BPEMEH onpeaenseTcs BENMMYMHON MacCbl KAMHEN, Aaxe, eCrn MacCbl OAVUHaKOBbI

M3BecTeH xapakTep ABWXEHUSA Tena B HEKOTOPOW MHEpPLUManbHON cucTeme otcyeTa. ViHepumanbHom
AaBnsieTcs nobas gpyras cuctema OTcyeTa, B KOTOPOW y Tena ...

a) Takas xe TpaekTopusi

6) Takas e CKOpOCTb

B) TaKoe e yckopeHue (**)

r) Takas xe KoopguHata

Cucrema oTcyera MHEpLHANbHA, €CIIU B HEH Teo ...

a) HE MOXET UMETh YCKOPCHUS

6) MMeeT YCKOPEHUE TOIBKO BCIIEJCTBUE YCKOPEHHOTO IBU)KEHHS CHCTEMBI

B) HMeeT YCKOpeHHe TOJbKO BCJIeICTBHE HECKOMIIEHCMPOBAHHOI0 BO3/1eiicTBUS Ha Hero Apyrux rea (**)
T') IMEET YCKOPEHUE BCIIEACTBHIE KaK YCKOPEHHOTO IBMKECHUS CHCTEMBI, TAK M HECKOMIIEHCHPOBAaHHOTO BO3JIEH -
CTBHSI HA HETO JAPYTHX Tel

W3mepsieTcs UIMHA IBUXKYIIIETOCS METPOBOTO CTEPXKHS ¢ TOYHOCTHIO 10 0,5 MxkM. Ecnu cTepikens nBUxKeTCs
MEPIICHANKYIIIPHO CBOCH JUIMHE, TO €€ M3MEHEHHIE MOXKHO 3aMETUTh IPH CKOPOCTH ...

a) 3-107 (m/c)

6) 3-10° (m/c)

B) 3-10° (M/c)

r) HU npH Kakoii (*¥*)

[Mpenmer aBmxercst co ckopocthio 0.6 ¢ (¢ — CKOpocTh cBeTa B BakyyMe). Torza ero JumHa ...
a) ymenbmaercs Ha 10 %

0) yBenmuuBaercs Ha 10 %

B) yMeHbIaercst Ha 20 % (¥%)

r) yBenuuuBaercs Ha 20 %

Ha nuanextprdeckoe 3epkaio moj yriioM bprocrepa majgaer yd eCTeCTBEHHOTO cBeTa. il OTpaXKEHHOTO U Tpe-
JIOMJICHHOTO JTy4a CIpPaBeUIUBBl YTBEPIKACHHUS . ..

a) OTpaXXEHHBIN JTyd IOJIIPU30BAH YaCTHIHO

0) PeTOMIICHHBIH JTyY ITOJTHOCTBIO MOJISIPU30BaH

B) OTPa’KeHHBII JIyY HOJHOCTBIO NOIAPU30BaH (**)

r) o0a Jiyya HE TOJISIPHU30BAHBI




I'maBHOE KBaHTOBOE YUCIIO 7 OTIPEICTISIET ...

a) cCOOCTBEHHBIN MEXaHUYECKUI MOMEHT DJICKTPOHA B aTOME

7 0) mpoeKIHIo OpOUTATEHOTO MOMEHTA UMITYJIbCa JIEKTPOHA Ha 3aJaHHOE HATIPaBJICHHUE
B) JHEPTUI0 CTAIMOHAPHOIO COCTOSIHUS 3JIeKTPOHA B aTome (¥¥)

T') OpOMTAIBEHBII MEXaHNYECKUH MOMEHT 3JIEKTPOHA B aTOME

3aKoH COXpaHCHUS MOMCHTA MIMITYJILCA HAKJIAILIBACT OTPAaHHYCHHS HA BO3MOXKHBIC TIEPEXO/IBI AIICKTPOHA B
aToOMeE C OJIHOTO YPOBHS Ha Apyroi (mpaBuiio oTOopa). B sHepreTHyeckoM CriekTpe aToMa BoJopoza (puc.) za-
HPeUeHHbIM TIEPEXO/IOM SIBIISETCS. ..

8 a)3s—2p

6) 3s—2s

B) 4s — 3p

r) 3d — 25 (*%)

MarauTHoe KBaHTOBOE YHCIIO 711 OTIPEACIISIeT

a) OpOUTAIBHBIN MEXaHUYCCKUI MOMEHT JICKTPOHA B aTOME

9 0) PHEPTHUIO CTAIMOHAPHOTO COCTOSTHUS JIEKTPOHA B aTOME

B) MPOEKIHIO OPOUTAILHOI0 MOMEHTA UMITYJIbCA JJIEKTPOHA HA 3a/1aHHOe HanpaBJieHue (**)
') COOCTBEHHBIM MEXaHMYCSCKHI MOMEHT JJICKTPOHA B aTOME

Ecnu yacTHITEI IMEIOT OTMHAKOBYIO JUTHHY BOJHEI A Bpoiinst, To HanOombIeit ckopocThio 00Ianaer ...
a) TIO3UTPOH

10 0) & -gacruua (**)

B) IPOTOH

I') HEHTPOH

IIpn & -pacnajiec 3Hau€HUE 3apsii0BOro Yyucia Z MEHSETCs ...
a) Ha TpH

11 0) Ha ueThIpe

B) Ha aBa (*¥)

I) He MeHseTcs

4. MeTogmnyeckue matepuansl, onpeaensowme npoueaypbl OLeHUBaHUA 3HAHUNA,
YMEHMI, HaBbIKOB U (UNKN) onbITa AEATENbHOCTY,
XapakTepusyrLwmx atanbl popMUpoBaHUA KOMMNETEHUUN

[ns1 OLEHKN 3HaHUN, YMeHMVI, HaBbIKOB CTyJeHTOB No gucuuninHe «Pusmkar» npumMmeHaeTca 6anbHo-
peVITMHFOBaﬂ CuctemMa OueHKM CTyaeHTa.

4.1. PenTUHroBasi cMcTema OLEHKM OCYLLECTBISIETCA B TEYEHUE BCEr0 cCeMecTpa Npu NpoBeaeHnm
ayauTOPHbIX 3aHATMI, NokasaTtenem POC aBnseTca TekyLmii onpoc B BUAae otdyeTa no nabopatopHon pabote,
CAayu KOMMoKBMyMa, BbIMOSTHEHNE AOMAaLUHEro 3a4aHus, KONMoKBMYM OLLEHMBAETCS MO CUCTeMe
«3a4YTEHO»-«HE3a4YTEHO»( B PENTUHIE 32 KOJIITOKBUYM 3a4TEHO - 5, He3auTeHo - 2). Ecnu no penTuHry ctyaeHT
Habpan 6onee 60 6anno., To 3a4eT N0 ANCUUMNIMHE BbICTABMNSIETCA aBTOMATUYECKN.

4.2. BanbHasa cucTema CnyxuT gnga nonyyeHus sadeTa no gUMCcUUNIINHe.

MakcumanbHoe 4ncno 6annos 3a cemectp — 100.

MakcumanbHoe 4ncrno 6annoB no pesynbTaTtam Tekylen padoTtel B cemectpe — 50.

MakcumanbHoe yncno 6annos Ha 3adeTe — 50.

MuHumanbHoe ymcrno 6annos 3a Tekyluyto paboTty B cemecTtpe — 30.

Obyuatowmiics, HabpasLwmn B cemectpe meHee 30 6annoB moxeT 3apaboTtaTb gonon-
HUTenbHble Gannbl, oTpaboTaB COOTBETCTBYOWME pasfesibl QUCUMMNANHBL UM BbIMOMHUB
obasaTenbHble 3a4aHus, A8 TOro YToObl ObITh AOMYLLEHHBLIM K 3a4eTy.

O6yvatowmmce, HabpasLmin 3a Tekywyo paboTy meHee 30 6annos, T.K. HE BbIMOSHUI
BClO paboTy B cemecTpe no o6BbEKTMBHBbIM NpuymMHam (6onesHb, oduumanbHoe ocBoboxae-
HWe W T.MN.) JONYCKaeTCH K 3K3aMeHy, 0HaKo eMy AOMNOMHUTENbHO 3a4alTCs BONPOCH! Ha CO-
GecepoBaHumM No pasgenam, BbIHOCUMbIM Ha 9K3aMEH.

B cnyyae HeygosneTBopuTenbHOM caayvu 3adeta obydarollemycs npefocraBnsieTcs
npaBo MOBTOPHOW CAayn B CPOK, YCTAHOBMEHHbIA ANA NMKBMOALUN akageMuUyeckon 3agon-
YXEHHOCTM NO UTOramMm COOTBETCTBYIOLLEN ceccun. [1pn NOBTOPHOM caaye 3a4yeTa KONM4YecTBo
HabpaHHbIX CTygeHToM 6annoB Ha npeablayLLemM 3Kk3ameHe He yYUTbIBaeTCs.

3ayeT NnpoBOAUTCA B BUAE TECTOBOro 3afaHuUA U Kenc-3agaHusA.




MakcumanbHoe KonnyecTBo 3agaHunn B ounete — 20.

MakcumanbHasa cymma 6annos — 50.

Mpn yacTU4HO NpaBUNLHOM OTBETE CyMMa GarnoB AenuTcsa nononam.

[Ana nony4yeHns OLEHKN «3a4TeHo» cyMMapHasa 6anbHO-penTUHroBasi oueHka rno
pesynbTatam paboTbl B CEMECTPE N Ha 3a4eTe, AoJKHa ObITb He MeHee 60 6annos.



5. OnucaHue nokasarenen U KpUTEPUEeM OLleHMBAHUSA KOMMETEHUUM Ha PasfUyHbIX 3Tanax ux oopMmMpoBaHuUs, onucaHue
LUKan oueHUBaHUA ANA KaX[oro pesynbTaTta 00Yuqcuus

Pe3ynbTarbl 06y4eHusi nNo
atanam chopMupoBaHus
KOMMNeTeHUn

MpeameT oueHKN

(npoAyKT nnu npouecc)

NokasaTenb oLueHUBaHUA

Kputepuu oueHnBaHuA

LLikana oueHnBaHuA

ccopmMMpoBaHHOCTHU
KOMMeTeHUun

Akapgemuyeckas
oueHKa

YpoBeHb
OCBOEHUA
KOMNeTeHuuu

Or1K-1 Cnoco6eH NpUMeHATL eCTeCTBEHHOHAaYUYHbIe U OBLIeUHKEHEPHbIe 3HaHUS, MeTOAbI MaTeMaTMUYeCKOro aHanmsa u MOAenMpPoBaHus B
npocdeccuoHanbLHON feATeNbHOCTMU..

3HATDb: 3akoHbl HbtoToHa u

OCHOBHbIE dm3nyeckmne 3akoHsbl,

O6yyarommncs NomHo u

OcBoeHa (6aso-

peLueHmn npobnem

npoceccnoHanbHoM

B NOfiHOM obbeme

3aKOHbI COXpaHeHus, CobecenoaHue (3aver) cuctemy eguHuy, CU. nocnefoBaTenbHO pacKpbin 3auteHo BbliA, NMOBBbILLIEH-
NPUHLUMNBI CieLmarnbHol TeMy BOMpPOCOB HblIl)
TeOpMMN OTHOCUTENBHOCTU O6yuaroLmmncsa HenonHo n/mnm He OCBO€eHa
OVHLITENHa, SnemMeHTbl HenocneaoBaTernbHO Packpbin HE 3a4TeHO  |(HEeAOCTaTOYHBbIi
o6Lieit Teopum TeMy BOMpPOCOB
PTHOCUTENBHOCTY, SNEMEHTE bonee 75% npaBWIbHbIX OTBE- OTnnyHo OcBoeHa
MEXaHUKN KNOKOCTEN, OB (NOBbILLEHHbIiM)
ziggzleM:eepcl\;EgMHaMMKm, Tect PesynbTar TecTuposanma 60-75% npaBUnbHbLIX OTBETOB XopoLwlo OcBoeHa
pacnpefeneHunsi, 3akoHbl (noBbILLEHHEI)
ONEeKTPOCTaTUKN, NPUPoAY 50-60% npaBunbHbIX OTBETOB | YAoBNeTBopuTensHo [OcsoeHa (6a3oBbii
MarHMTHOro nona u meHee 50% NpaBuUIbHbIX He ocBoeHa
nosedeHWe BeLLeCTB B OTBETOB HeynosnetsoputensH (HEOOCTATOUHbIN)
MarHuTHoOM rnorne, )
3aKOHbI ANEKTPOMarHUTHOWN
MHOYKLMKW, BOMHOBbIE
MPOLECCHI, FEOMETPUYECKYIO 1
BOITHOBYIO
OMTUKY, OCHOBbI KBaHTOBOW
MEXaHuK1, CTpoeHue
MHOrO3/EKTPOHHBLIX aTOMOB,
KBaHTOBYIO
CTaTUCTVKY SMEKTPOHOB B
MeTannax u
MOSyNpPOBOAHMKAX, CTPOEHME
sapa, Krnaccugukaumio
OIEMEHTapPHbIX YacTuL.
YMETb: peluaTb TUNOBbIe BawmTa no NpakTn4ecknm OcBoeHa
3a4a4u, CBA3aHHbIE C cnonb3oBatb 3HaHUS PU3NYECKUX BaHATUAM COOTBETCTBYET TEME, 3a4TeHo (6a3oBbIn,
OCHOBHBIMM pa3aenamm CobecepoBaHue (3awuTa 3aKOHOMEpPHOCTEN Afis peLleHus 3afjaH1e BbINOSHEHO NPaBMUILHO B MOBbILLIEHHbIN)
bramkn NPaKTUYECKINX 3aHATUI) KAUYECTBEHHbIX U KOSIMYECTBEHHbBIX nonHom o6beme

’ 3agauv. 3almTa NpakTUYEeCKNX 3aHATUN He
MCnonb3oBaTh (PusM4eckue COOTBETCTBYET TemMe U/Unu 3agaHune HEe OCBOEHO
3aKOHbI Npy aHanuse u BbIMOSTHEHO HEMPAaBUITBHO U/ HE He 3a4TeHo (HepOCTaTOYHbIN)




aeATesIbHOCTU.

BITALOETb: meTogammu
npoBeaeHns PrUsnyecKknx
n3mepeHun, meTtogamm
KOppEKTHOM

OLEHKN MOrpeLLHOCTEN NpK
nposegeHun on3nyeckoro
BKCNepuMeHTa.

Kenc-3agaHue

CopepxaHuve pelueHust

0BYyYatoLLMIACA rPaMOTHO
pa3obparncs B CUTyaLuum, BbISIBAI
NPUYMHBI CIYYMBLLENCS CUTYaLUW,
Npeasokun HeCKOIbKO
anbTepHaATMBHBLIX BApUaHTOB
BbIx0Za M3 CNOXMBLUEWCS CUTyaLmy

3ayTeHo

OcBsoeHa
(NOBbLILLEHHBIV)

obyyatoLmncs pasobparncs B

CIOXMBLLENCA CUTyaLmmn, ogHakKko H

BbISIBAN NPUYUHBI CITyYUBLUETOCS U

He NpeanoXun BapuaHToB
eLleHnst

3ayTeHo

OcBoeHa (6a3oBbIl

oGy4atoLmincs He pasobparncs B

CrNOXUBLUENCA cuTyauum, He

BbISIBAN MNPUYUHBI CITyYMBLUETOCS U

He NpeanoXun BapuaHToB
eLleHust

He 3a4TeHOo

He ocBoeHa
(HegocTaTOYHbLIN)

[1K-4 Cnoco6HocTb Kk npo

BeAEeHUI0 3KCMEPMMEHTOB MO 3ag4aHHOM MeToAuKe, 06paboTke n
COOTBETCTBYHOLIEro MaTeMaTM4eckoro annapara.

aHanu3y Nosny4YeHHbIX pe3ynbTaToOB C NPUBMEYEHUEM

BHATD: 3akoHbl HbloTOHa M
BaKOHbI COXpaHeHWs!,
NPVHUMMNbLI cneumanbHOn
Teopnn OTHOCUTENBbHOCTHU
OUHLITENHA, 3NEeMeHTbl
obLen Teopumn
OTHOCUTENBHOCTU, 3NIEMEHTHI
MEXaHUKN XUOKOCTEN,
3aKOHblI TEPMOAMHAMMKN,
cTaTucTudeckme
pacnpefenennsi, 3akoHbl
BNEKTPOCTATMKN, NPUPOAY
MarHMTHoro nons u
noBefeHNe BeLlecTB B
MarHMTHOM rnone,

3aKOHbI 3NEKTPOMArHUTHOW
MHAYKUMA, BONTHOBbIE
npouecchl, reOMEeTPUYECKYHO U
BOITHOBYO

ONTUKY, OCHOBbI KBAHTOBOM
MEeXaHWKK, CTpOoeHue
MHOrO3MEKTPOHHbLIX aTOMOB,
KBaHTOBYHO

CTATUCTUKY 3MEKTPOHOB B
MeTannax u
NonynpoBOAHUKaX, CTPOEHMWE
aapa, Knaccugukaumo

CobecenoBaHue (3K3ameH)

RIIEMEHTapHbIX YacTuu.

BasoBble NpuHLMNbLI (hOPMMPOBaHWSA
[dnanyecknx aHaHu, cnocobHOCTb
yCTaHaBnNuMBaTb B3aMMOCBA3b MEXAY

YMeHue faBaTb npaBuibHoe
MaTemaTmnyeckoe onucaHme
dn3nyecknx NpoLeccos.

pasnNUYHbIMUN OU3NHECKUMM SBNEHNAMN,

3ajaHusi, B OTBETE JONYCTMUN
oonee NATU oLLIMBOK

obyyvaroLmncsa rpaMoTHO peLunn OTnnyHo OcBoeHa
Kenc-3agaHus, OTBETUIT Ha BCE (NOBbILLEHHI)
BOMPOChI, HO AONYCTWUM OOHY
owmnbky
oby4atoLwmniicss NpaBuIbHO peLuunn OcBoeHa
Kelc-3afgaHuns, OTBeTUN Ha BCe XopoLuo (NoBbILLEHHbIN)
BOMPOChI, HO AONYCTWI ABE
oLnBKu
obGyvarLwuincs Npeanoxurn YpoeneTtBoputensHo (OcBoeHa (6a3oBbIi
BapuaHT peLleHmns Kelc-3aaHus,
OTBETWIT HE Ha BCE BOMPOChHI, HO B
TeX, Ha KoTopble Aan OTBeT, He
JonycTun owmnoKu
obyyvatoLmiica He npeanoxun | HeyaosneTsoputerssH He ocBoeHa
BApPMAHTOB PELUEHUS KENC- o (HeooCTaTOUHBbIN)




YMETb: pewatb TMNoBble
3agaun, CcBA3aHHbIE C
OCHOBHbIMW pasaenammu

CobecepoBaHue (3awmTa
InabopaTopHoi paboThl)

YMeHve npoBeaeHUst NpsIMbIX 1
KOCBEHHbIX U3MEPEHUI, a TaK Xe
06paboTkM pe3ynbTaToB PU3NYECKUX

0byyatoLLMACs aKTUBHO
y4acTBOBar B BbINOMHEHUN
paboTbl, nony4mn u obpaboTan

OcBoeHa (6a3oBbin
MOBBILLEHHbIN)

BbIABUIT NPUYNHBI Cly4dMBLLUEroca 1
He npeanoXxun BapnaHToB

eLeHNN

buamkn, 9KCMEePUMEHTOB. pe3ynbTaThbl 3KCNepUMEHTa, 3auTeHo
npoaHanuavpoBan ux, onycTun
MCnonb30BaTh U3nieckne He 6onee 5 owmnbok B oTBETAX HA
3aKoHbI NpY aHanuse n BOMPOCH! MU 3aLLMTe
peLeHnmn I'IpO6ﬂEMV nabopaTopHO paboThl
npodeccuoHarnbHoN 06y4aloLLMINCS BbINOMHSAN Ponb
neaTenbHOCTN. HabntogaTens npy BbINONIHEHUN
paboTbl, He BHEC BKNada B He 3a4TeHo He oceoeHa
06paboTky pesynbTaToB (HepgocTaTOYHbIN)
OKCMEePUMEHTa, He 3almTun
InabopaTopHyto paboTy
BNAOETb: meTogamm oOyyatoLLmMncsa rpaMoTHO
nNpoBeneHns MUan4eckmx Keric-3agaHve CopepxaHue pelueHns pasobparcsa B cuTyauuu, BbIABNN
M3MepeHuit, MeToaamMu Egg;ﬂgiﬁﬁi‘&i?ﬁ:&? cutyauuw, 3ayTeHo OcBoeHa §
KOPPEKTHON 5 lanbTepHaTUBHBIX BApUaHTOB (noBbILLEHHI)
OLE€HKWN NMOrpeLuHoCcTeN Npun BbIX0Za W3 CIIOXMBLLEWCS CUTyaLuy
npoBegeHun r3nyeckoro
PKCrepuMeHTa.
obyyatoLmncs pasobparncs B
CNOXMBLUENCS CUTyaLn, oaHaKo 3auTeHo OcBoeHa
He BbISIBUI NPUYMHDI (6a3oBbin)
CNyYMBLLErocs U He NPeanoXun
BapVaHTOB peLleHust
oGyyatoLmincs He pasobparncs B
CNOXUBLUENCS cMTyaLmn, He He 3a4TeHo He ocBoeHa

(HepocTaToOYHBIN)




	15.03.02 Технологические машины и оборудование

		2024-06-22T11:14:55+0300
	Василенко Виталий Николаевич
	Подпись документа




