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1. HEJA U 3AJJAYH TN CIHTUTIJINHBI

1.1. Hean nucHUANUIMHBI:
ObGecnieuenne  GyHAaAMEHTATBHON  (U3UYECKON TOATOTOBKM, IO3BOJIAIONICH  Oymdylmum
crricuquajanucramM OPUCHTHUPOBATHCA B HaquO-TCXHH‘{CCKOﬁ I/IH(bOpMaIII/II/I, HUCITIOJIb30BATh
(bu3nyecKre NPUHIUIBI U 3aKOHBI, @ TAKXKEe Pe3yabTaThl GU3NUYECKUX OTKPBITHI B T€X 00JacTsIX
TEXHHUKH, B KOTOPBIX OHU OYyAYT TPYIUTHCS.
N3yuenne quCIUIIIUHBI TOHKHO CIIOCOOCTBOBATH (POPMHUPOBAHHIO Y CTYICHTOB OCHOB HAYYHOTO
MBIIJICHHA, B TOM YUCJIC: TIOHUMAHHWIO I'paHUIl IPUMCHUMOCTH (i)I/ISI/ILIeCKI/IX HOHATHH U TeOprI;
YMCHUIO OLICHHUBATH CTCIICHb JOCTOBCPHOCTU PE3YyIbTAaTOB TCOPCTUICCKUX u
AKCHNEPUMEHTAJbHBIX HCCIEOBAHUN; YMEHHUIO IUIAHUPOBATh (U3NYECKUI W TEXHUYECKU
OKCIICPUMCHT U 06pa6aTI)IBaTI> €T0 pE3YyJIbTAaThl C UCIIOJIB30BAHUEM COBPEMCHHBIX MCTO0B.

1.2. 3apa4um ocBOeHMsI AMCHUILIMHDI:
N3yuenne 3aKOHOB OKPY)KAIOIIEr0 MUPa B MX B3aWMOCBSI3U; OCBOCHHE OCHOBHBIX (DM3HUYECKUX
TEOPUH, MO3BOJISIIOIIMX ONUCATh SIBJICHUS B IPUPOJE, U MPEIEIOB IPUMEHUMOCTH 3TUX TEOPUH
JUI pEIIeHUs] COBPEMEHHBIX M TEPCHEKTUBHBIX NPO(ECCHOHATIbHBIX 3a]ayd; O3HAKOMJIECHHE
CTYICHTOB C HCTOPHEH W JIOTMKOW DPa3BUTUS (PU3UKU U OCHOBHBIX €€ OTKPBITHIl; H3yueHUe
Ha3HAYEHUS U MPUHLUIIOB AEUCTBUS OCHOBHBIX (PU3NYECKUX IPUOOPOB, IPUOOPETEHNE HABBIKOB
paboThl C U3MEPUTENbHBIMM NpUOOpaMU U MHCTPYMEHTAaMH U IOCTAaHOBKH (U3NYECKUX
OKCIICPUMCHTOB; HpI/IO6peTCHI/IC HaBBIKOB MOJICIIMPOBAHUSA (1)I/ISI/I‘~I€CKI/IX pouecCcoB M SIBJIEHUH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucnumiraa «®Du3nka (0011as)» OTHOCUTCS K JUCHUILIIMHAM 0053aTeIbHOM
yactu 010ka b1.

3. HEPEYEHD INIAHUPYEMBbBIX PE3YJBbTATOB OBYUYEHUS 110
JUCHUITIJIMHE

[Iporiecc wu3ydenus pgucuuiuiuHbl «®Pu3uka (00IIas)» HampaBlIeH Ha
dbopMupOBaHUE CIETYIOINX KOMIIETCHIIUN:

OIIK-1 - CnocobeH ucronb30BaTh 0a30Bble 3HAHUSI €CTECTBEHHOHAYYHBIX
IUCIMILUIMH B MPO(ECCHOHANBHOW  JESATENIbHOCTH, TPUMEHSATH  METOIBI
MaTeMaTUYecKOro  aHajgu3a W MOJEIMPOBAHUS,  TEOPETUYECKOIO0 U
HKCMIEPUMEHTATBHOTO UCCIICTOBAHMISI

Pe3yabTaThl 00yueHHs, XapaKTepU3ylue

Komnerenuus
c¢popMHUPOBAHHOCTH KOMIICTCHIMH

OIIK-1 3HaTh: QU3MYECKHE 3aKOHBI KJIACCHYECKON M PEIATHBUCTCKOW MEXaHUKH;
MOJIEKYJIAPHYIO (PU3HMKY M TEPMOMHAMHUKY; OCHOBHBIE

(Gu3MYeCKue BEIMYMHBI U 3aKOHBI JJIEKTPUYECTBA U MarHETH3MA,
3JIEKTPOMArHUTHYIO TEOPHIO MaKCBEIIa; OCHOBHBIE 3aKOHBI KOJEOaHUit 1
BOJIH, BOJHOBOM ONTUKH; OCHOBHBIE 3aKOHBI KBAHTOBOM ONTHUKH U
KBAHTOBON MEXAHUKH; DJIEMEHTBI aTOMHOM (GU3MKH, PU3MKY sIpa U
3JIEMEHTAPHBIX YaCTHIL, COBPEMEHHYIO (PU3NYECKYIO KAPTHHY

MHpa; TEXHUKY O€30MaCHOCTHU MPH TIPOBEIEHUHU DKCIIEPUMEHTA, TEOPHIO
OIIEHKH MOTPENTHOCTH U3MEPEHHH

YMeTh: aHaIM3UPOBATh U OMKUCHIBAThH (PU3UYECKUE SIBJICHUS U ITPOLIECCHI;
MPUMEHSATh PU3NYECKUE 3aKOHBI I PEILICHUS TPAKTUUECKUX

3aJ1a4; MPOBOJIUTH IKCIIEPUMEHTAIbHbIE UCCIIEZIOBaHUS U 00padaThIBaTh
MIOJIyYE€HHBIE PE3YJIbTAThI

Baagersb: OCHOBHBIMM ~ METOJAaMHU pellieHus (PU3NYecKuX 3a/1ad,
OCHOBHBIMH IpHeMaMu 00paOOTKH U MPEICTAaBICHUSI IOTYYE€HHbIX JAHHBIX




4. OFBEM JUCHUIIJIUHBI
O6mas TpyoeMKocTh AuciuIIuHbl «Dusnka (obmast)» coctapiser 19 3.e.
Pacripenenenne Tpy10eMKOCTH UCIMILUIMHBI IO BUIAM 3aHATHN
o4yHas popma 00yueHuUs

Buner yue6HOM paboThI Beero Cenmecrpst
4acoB 1 2 3
AyIuTOpHBbIE 3aHATHSA (BCEro) 306 108 | 108 | 90
B ToMm uucne:
Jlexmm 108 36 36 36
[Ipaxtuueckue 3ansatus (113) 126 54 36 36
Jlaboparopusie padoTs! (JIP) 72 18 36 18
CamocrosiTesibHas paboTa 288 135 72 81
Yacel Ha KOHTPOJIb 90 45 - 45
]3;1;1:;11( (l)TﬁpOMe)KYTOHHOﬁ aTTeCcTallMU - DK3aMEH, 3a4eT C n s 330 | ks
OO6mmast Tpy10€MKOCTb:
aKaJIeMUYECKHE Yachl 684 288 | 180 | 216
3ay4.ejl. 19 8 5 6

5. COAEP KAHUE JUCHUITJIMHBI (MOAYJIA)
5.1 Copepxkanue pa3gejioB JUCHUIUVIMHBI W pacnpeaeieHue
TPYAOEMKOCTH 110 BUAAM 3aHATHH
o4yHas popma 00yueHuUs

Ne IMpax | JIab. Bcero.
HaumeHnoBaHue TeMbl ConepxaHue paszaena Jlekn P CPC ’
/1 3aH. | 3aH. qac
1 cemectp
1 [Mexanuka KunemaTnka MaTepHaIbHOIM TOUKH U aOCONIOTHO

TBEPJOrO TeJa.

JluHaMuka MaTepuanbHOM TOUKH U
MIOCTYNATEIbHOrO ABMKEHUS TBEPIOTO Tea.
HeunepuuanbHble CUCTEMBI OTCUETA, CHUIIB
HHEPLHH. 22 33 8 80 143
Mexanudeckast paboTa 1 SHEprusl.

JluHaMuka BpalareabHOro ABMKEHUS TBEPIOrO
Tena.

MexaHnuka ynpyrux Ten. MexaHuka >xuakocred 1
ra3os.

(OCHOBBI PEJISITUBUCTCKON MEXAHUKU.

2 |MexaHu4eckue KunemaTrka ¥ IMHAMUKA TapMOHUYECKUX
KoJIe0aHus ¥ BOJIHEI KosieGaHmii (COOCTBEHHBIE, 3aTyXaloIIHe,
BBIHYX/ICHHBIE), MAsTHUKH.

CrnoxeHne TapMOHMYECKUX KoneOaHHMIL. 6 9 6 24 45
MexaHuueckue BOJHBI. Y paBHEeHHe Oeryen
BoitHBL. Ctostane BonmHbL Dddekr Homrepa B

AKYCTHKE.
3 |Monexynsapras ¢usrka u |Pacnpenenenne MakcBeiuia MOJNEKYN HIEaIBHOIO
TEPMOIMHAMHUKA rasa Mo CKOPOCTSAM M KHHETHYECKHX 3HEPrHSM.

OcnoBHoe ypaBHeHne MKT. CamocTosTensHo:
ras3oBble 3aKkoHbI. Pacnipenenenne bonpimana.

SIBnenus NepeHoca: muddyzus,
TEIIONPOBOJHOCTE U BHYTPEHHEE TPEHHE. 8 12 4 31 243
BHyrpennss sHeprus uneanbHoro rasa. Pabora
TepMOAUHaMHU4ecKkoll  cucreMbl.  KonmuectBo
TEIUTOTHI. TennoeMkoCTs. Muknyeckne
MPOLECCHl. OHTPONMSI M €€ CTaTHCTHYECKast
uHTepnperauus. PeanbHble rasbl, JKMIKOCTUH U




KPHCTaJIbL.

Kontpoan

45

45

Hroro 1 cemecTp

36

54

18

135

288

2 cemecTp

DIIeKTpOCTaTUKA U
TIOCTOSIHHBIH TOK

OeKTpuyuecKoe Moje B BaKyyMe U €ro
xapakrepucTuku. Teopema ["aycca u npuMeHeHue
ee Iyl pacyera dJIEKTPOCTATHYECKUX MOJISH.
DIeKTpUUEecKOoe MOJIE B IUAIIEKTPHKE.
[onspuszanus. DIeKTPOEeMKOCTh YeIUHEHHOTO
IPOBOJIHUKA, KOHAEHCATOPa. DHEPIUsl CUCTEMBI
poBoHUKOB. OOBEMHAs IUIOTHOCTh
IIEKTPUYECKOr0 MOJIsl. 3aKOHBI IIOCTOSHHOT'O TOKA.
Hcrounmku mocTossHHoro Toka. O000IEeHHBIH
3akoH OMa u 3akoH JDxoyins-JIenna (B
UHTErpaibHON 1 1 depeHIanbHol hopmax).
MomHocTb ToKa. [TpaBuina Kupxroda.

16

32

80

DIeKTpOMarHeTu3m

MarHuTHOE 1101 IPOBOJJHUKA C TOKOM.

3akoH buo—Casapa—IJlaruiaca u ero
[PUMEHEHHUE K PacyeTy MarHUTHBIX IIOJIEH.
Camocmosamenvro: JIBUKEHHE 3apKEHHBIX
YaCTHILl B 3JICKTPHIECKOM U MarHUTHOM IIOJISIX.
IMpuxuun pa6ots! yekopurenei. ddexr Xomia.
MarnurHoe none B Bemectse. [lapa-, nua- u
(beppoMarHeTuKH.

OnexrpomarautHas HHAYKIMA. CaMOUHIYKIIHS.
Bzanmnuas nanykums. KonebaTenpHbINH KOHTYP.
CB0OOZHbIE, 3aTYXAIOIIIE U BEIHYKJICHHbIE
konebanust. Camocmosmenvho: Y CUINTENN U
aBTOr€HEPaTOpPbI AJIEKTPOMArHUTHBIX KOIeOaHUH.
IlepemenHsIit TOK. MOIIHOCTh EPEMEHHOTO TOKA.
YpaBHenus Makcseina. BelBoJ BOITHOBBIX
ypaBHeHuit 1 oneit E n H u3 ypaBHEHUi
Makcgesuia. DIeKTpOMarHUTHas IIPUpPOJia CBETA.

20

20

20

40

100

Htoro 2 cemecTp

36

36

36

72

180

3 cemectp

I'eomeTprueckas u
BOJIHOBAsI ONTHKA

OCHOBBI reoMeTpH4ecKOil ONTHKH

CseroBast BonHa. [Tokazarenb npenoMiIeHHs
cpenpl. OnTuueckas JuinHa myTd. [IpuHnmn
®epma. 3aKOHBI TEOMETPHYECKOH OMTHKH.
Dopmyinsr penens. Yron Bprocrepa. Ilonnoe
BHYTpeHHee oTpaxkeHue. [IoHsATHe 0 BOIOKOHHOM
OITHKE.

®oromeTpusi M reoMeTpUYecKass  Teopus
ONTHYECKUX CHCTEM

OcHOBHBIE (JOTOMETPUUYECKUE BEIMYUHBI U HX
equHuibl. CBETOBOM IOTOK, CHJla CBETA, SPKOCTb,
CBETHMOCTb, OCBEIIEHHOCTb. WneanbHas
onTuueckas cucremMa M e€ IeMeHTHl. Toiucras u
ToHKas JMH3bL Onrnueckue mpubopsl: Jyna,
IPOEKTOP, MMKPOCKOIl ¥ Teseckor. Abeppaiun
ontndyecknx cucreM. IIpeoOpasoBanme PDypne
3JIEKTPOMArHHTHBIX CHTHAJIOB

CrekTpasbHble INIOTHOCTH aMILTHTY]IbI M SHEPTUH.
Pa3no)xeHue 311eKTpoMarHuTHOrO MoJis 1o
IUIOCKUM BOJIHAaM. Y PaBHEHHE JIUCIICPCUH.
BonHoBble naketsl. I'pynmoBast ckopocTs
3JIEKTPOMArHUTHBIX BOJIH. PacIuibiBaHNe TaKkeTOB
BO BPEMEHH.

Wnrepdepenunst u audpakius csera.
Ionspusanus ceera. Ilornomenue n qucrnepeus
cera. Camocmosmensro. InTephepoMeTpbl.

30

62

KsanroBas pusmka

Tennopoe usiydenne. CekTp U 3aKOHBI
U3JIy4eHus abcomoTHO yepHoro Tena. dopmyna
ITnanka.

Bremnuit poroaddexr. 3akonsr Cronerosa.
VYpaBHenne DiiHmreitHa 11 hororddexra.
Oddexr Komnrona. /laBnenue ceera.
KopmyckyaapHO-BOIHOBOM yallu3M CBETa.
BonHoBele  cBoiicTBa yactui. I'mmoresa  ge

45

87




Bpoitna. Omnbitel  JleBuccona u  Jhxepmepa.
Judpaxuus MUKPOYACTHUIL. [MpuHIun
HeornpeeneHHoctH [eiizenbepra.

Vpasuenue lllpenunrepa. Bonnoast GpyHkuus, ee
CTATUCTUUYECKHUI CMBICI M YCIIOBHS, KOTOPbIM OHa
JIOJDKHA YJIOBJICTBOPSATS.

CranzapTHble 3aJa4i KBAHTOBONH MEXaHHUKH:
cB0OOO/IHAs YAaCTULIA, YACTHIA B HOTCHIIUAIbHOM
sIMe, OTEeHLHAJIbHBII Oapbep, KBaHTOBBIH
TFapMOHUYECKUH OCLIMIIIATOP.

Iocrymatet  bopa. Ombir  @panka—Iepna.
OMIUpUYECKUEe 3aKOHOMEPHOCTH B aTOMHBIX
cnekrpax. Popmyna banemepa.
KBaHTOBO-MeXaHUueCKast MOJIeNb aToma
BozopoAa. MarHuTHelii MoMeHT aTtoma. CruH
anekTpoHa. TOHKas CTIPYKTypa CHEKTPaJIbHBIX
muani. Camocmosmensro: Dpdext 3eemana.
DJieMeHThI GU3NKH TBEPAOIo TeJia

BonHoBas byHKIMSA 3NIEKTPOHA B
[POCTPaHCTBEHHO MEPUOAUUECKOM Tone.
OHepreTH4eckiue 30HbI B KPHCTaJUIaX. 3OHHBIE
MOZENH METaJlJIOB, JIBIIEKTPHKOB u
MOJTYTIPOBOJHUKOB. KBazHuacTuupl: 31€KTPOHBI U
neipkd.  OddexruBHas Macca. IToaBHIKHOCTB
Hocutenei 3apsiaa. [IpoBoauMocTh METaIIOB.
Co0cTBeHHBIE MOJTYNIPOBOXHUKH

PaBHOBECHbIE KOHLIEHTPALIMHN MIEKTPOHOB U JIBIPOK
B COOCTBEHHBIX IOJYNPOBOJHUKAX. 3aBUCUMOCTh
COIIPOTHUBIIEHUSI COOCTBEHHOI'O MOIYIIPOBOIHIKAM
or TeMIIEpaTyphl. TepMoconpoTUBIICHUS.
DoTONPOBOIMMOCTb MOTYNPOBOAHUKOB. D dexr
Xomna.

IIpumecHbIe NOTYNPOBOTHUKHI

JIOHOpHBIE M aKLENTOpHbIE NPHMECH M YPOBHH.
IMpoBomumocts n u p TunoB. OCHOBHBIE H
HEOCHOBHbIC HOCUTENM 3apsna. PaBHOBecHble
KOHLICHTPALUK IEKTPOHOB U ABIPOK B IIPUMECHBIX
MONMYNpoBOAHUKAX. KOHTakTHble sBIEHHS B
MONMYNPOBOJHUKAX. P-n  Tepexox U ero
BBINIPSMIISFOIINE CBOMCTBA.

Camocmoamenvroe uzyuenue.
IMonyrnpoBOAHUKOBBIE THOIbI U TPHOIBI.

SAnepHas puzuxa

OCHOBBI (PM3UKH ATOMHOIO 1Apa

CocraB aTOMHOro sapa. XapakTepUCTHKH szpa:
3aps, Macca, OHEPrus  CBA3M  HYKIIOHOB.
Pa/110aKTHBHOCTb. Bupst u 3aKOHBI
PaJMOAKTUBHOTO M3IIy4eHUs. SInepHble peakiuu.
Jenenne spep. Cuntes sanep. JleTekTMpoBaHHE
AflepHbIX u3nydeHuid. [onsaTHe o no3umerpuu u
3aIluTe.

DJleMeHTapHbIe  YACTHIBI. Duznyeckas
KapTHHA MHpa

DyHaMeHTaNbHbIe B3aUMOACIHCTBUSL U OCHOBHbIE
KJIacchl DJIEMEHTapHbIX vacTul, YacTuuel u
anTuyactuusl. JlenTons! u anponsl. KBapku.
OcoOEHHOCTH ~ KJIACCMYECKOH ¥ KBAaHTOBOIL
¢bu3nuku. MeTononorus COBPEMEHHBIX HaydyHO —
HCCIIEZI0BATEIbCKUX IIPOrPaMM B 001aCTH (HH3UKH.
CoBpeMeHHbIE KOCMOJIOTHYECKHE MPECTABICHUS.
JlocTikenust  HAOJNIONATENIBHOH — aCTPOHOMUM.
PeBONIOLIMOHHBIE  M3MEHEHHS B TEXHHKE H
TEXHOJIOIHsAX KaK CIIe/ICTBHE Hay4HbIX
JIOCTYDKEHHUH B 00J1acTH (H3HKH.

22

KonTpons

45

45

Htoro 3 cemecTp

36

36

18

126

216

HUTroro

108

126

72

288

684




5.2 IlepeyeHnn 1a00paATOPHBIX PAdOT

CryneHThl BBINOIHSIOT J1abopaTOpHbIe pabOThl 10 MHAMBHUAyaIbHOMY rpaduky. Bpems
BBITIOJTHEHUS OJTHOM PaboThl 3-4 4. (MMOArOTOBKA, BHIIOJIHEHUE, PacueThl, 0(hOpMIICHHUE, OTUET)
Mexanuka:
Nel.0 «Pacuet morpemnrHocTeii mpu M3MEpeHnr 00beMa IIIHHIPA
No 1.1. «Onpenenenue ycKopeHusi CBOOOHOTO MaJACHHS Ha MallnHe ATBYAa»
No 1.2 «Onpenenenue MOy CABUTA CTATBHONU MPOBOJIOKH METOJIOM KPYTHUIIBHBIX KOJIEOAHUI
No 1.3 «Onpenenenne MOMEHTa UHEPIIMU METOAOM TPUDUIIIPHOTO TIOIBECAY
Nel.4. «3mepeHne MOMEHTa HWHEPIUMHA METAUIMYECKHX KOJIEIl TpH TIOMOIM MasTHUKA
Makcsemia»
No 1.5 «Onpenenenue MOMEHTa HHEPITUU KPECTOOOPA3HOTO MASITHUKAY
No 1.6 «Onpenenenue CKOPOCTH TOJIETa YU C TTOMOIIBIO OAIITUCTUIECKOTO MATHHKAY
Nel.8 «Omnpenenenue yriioBoil CKOPOCTH MPENECCUU U MOMEHTA HHEPIIMH THPOCKOTIA)
«MexaHuueckue KojaebaHus U BOJHBI
Nel.10 «Onpenenenue IMHAMAYECKON BSI3KOCTH KUAKOCTH MeTo10M CTOKCay
Ne 1.11 «MccnenoBanue 3aKOHOB KOJ€OATEIbHOIO JBWXKEHUS (U3UYECKOTO MasiTHUKA U
oTnpe/iesieHue YCKOPEHUsI CBOOOIHOTO MaJICHUS
No 1.12 «Ompenenenne ycKOpeHUsT CBOOOJHOTO TAJCHUS C TIOMOIIBID OOOPOTHOTO |
MaTeMaTU4EeCKOTO0 MasTHUKOB)»
Ne 1.13 «Onpenenenue npuBeACHHON JUIMHBI (PU3MUECKOTO MasiTHUKA U YCKOPEHHUs CBOOOIHOTO
MaJCHUSD)
Ne 1.14 «M3yyeHne pe30HaHCHBIX SIBJCHUN MIPU KOJIEOAHUAX IJIOCKOM MPYKUHBD»
No 1.15 «Omnpenenenrie CKOPOCTH 3ByKa B BO3AYXE METOJIOM CTOSIYEH BOJTHBI»
«MouekynspHas GuU3MKa U TEPMOJAUHAMUKA»
No 1.16 «Omnpenenenne CKOPOCTH 3ByKa METOJIOM caBUTA a3y
Ne 1.17 «Onpenenenue ko3pPuiieHTa BHYTPEHHEr0 TPEHUS BO3/1yXa IIPU Pa3IMuHbIX
TeMIlepaTypax»
Ne 1.18 «Onipenenenue OTHOIIEHNE TEMNIOEMKOCTEN BO3/lyXa MPU MOCTOSSHHOM JJaBICHUU U
IIOCTOSIHHOM 00beMe»
Ne 1.19 «Onpenenenue yaenbHON TEIIOTH KPUCTATUIM3ALMY U U3BMEHEHUS SHTPOTIMH [TPU
OXJIAKJCHUH 0JI0Ba»
No 1.20 «M3yuenune peanpHOTO Ta3a (3pdext [Jxoynsi—Tomcona)»
«DJIEKTPOCTATUKA U TOCTOSHHBIM TOK»
Ne 2.1. «MonenupoBaHue IEKTPOCTATUYECKUX MOJICH
No 2.2 «Onpenenenue EMKOCTH KOHACHCATOPOB MOCPEACTBOM U3MEPEHHUSI TOKA Pa3psiiar
No 2.3 «Onpenenenue EMKOCTH KOHACHCATOPOB MOCTHKOM COTH
No 2.4 «Onpenenenue 3/]C uCTOUHUKA METOIOM KOMITCHCAITHI
Ne 2.5 «M3mepeHne conpOTHUBIICHHS IPOBOJHUKOB MOCTUKOM Y UTCTOHA»
Ne 2.6 «M3yuenune 0606ménHOro 3akoHa OMa U U3MEpPEHUE AEKTPOABIKYILEH CHUIIBI METOJIOM
KOMITIEHCAL[UN»
«DJIEKTPOMArHEeTU3M»
No 2.8 «Onpenenenue 0THOLICHUS 3apsiia AJIEKTPOHA K €r0 Macce ¢ MOMOIIBI0 MarHETPOHA
Ne 2.9 «M3ydyeHre MarHUTHBIX MOJIEH, CO3/1aBAEMBIX BJIOJIb OCH JNIMHHON M KOPOTKOW KATYILIEK»
Ne 2.10 «MI3yuenue siBieHUs B3aUMHOW WHIYKLIHH»
No 2.11 «CHsiTe KpUBOM HAMAarHWYMBAHMS M TIETJIM TUCTEPE3UCa C TOMOIIBIO Ocuuuiorpada
Ne 2.12 «Onpenenenue Touku Kropu deppomaruernka
No 2.14 «MccnenoBanue 3aTyXaronux dJIEKTPOMArHUTHBIX KOJICOaHMI
Ne 2.15 «M3yueHne BBIHYKIEHHBIX 3JIEKTPOMArHUTHBIX KOJIEOaHUID»
«BoJiIHOBas ONTHKAY
No 2.20 «3yuenue sBieHust uaTephepeHIIny MeToa0M Kojel Herotona»
Ne 2.21 «M3yuenue siBineHust 1uppakuy Ha perieTke»
Ne 2.22 «M3yuenne nonsipusoBaHHOro cBerta. [IpoBepka 3akona Mairocay»




«KBanToBas gpuznka»

Ne3.1 «Omnpenenenuie TeMieparypbl ONTUYECKUM TUPOMETPOM»

No3.2 «HMccnenoBanue BHentHero Gotodddexrar

Ne3.3 «MccnenoBanue hoTOdIEMEHTa»

No3.4 «M3ydyeHue cekTpa aToMma BOJAOPOIay»

No3.5 «OnbiT ®panka u ['epray

Ne4.5 «/Iudpakiuss MUKPOYACTHIL Ha 1IN

Ne4.6 «IIpoxoxxaeHre MUKpOYacTHULl Yepe3 MOTEHUUAIbHBIN Oapbep»

No3.4 «M3ydyeHue cnekTpa aToMma BOJAOPOIay»

No3.5 «Onbitr ®panka u ['epray

«nepHas puzukay

Ne3.16 «MccnenoBanue noraomeHust [3- 4aCTHI] B pa3IU4HbIX MaTepraiax»
No3.17 «Onpenenenue AIMHBI TpoOera o- 4aCTUI] B BO3IIYXE»

Ne3.18 «Omnpenenenne UHTEHCUBHOCTH OTOKA YaCTULL PAIMOAKTUBHOTO U3ITyUEHUS»

6. IPUMEPHAS TEMATHKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHbBIX PABOT
B cooTBeTcTBUM ¢ y4YeOHBIM IUIAHOM HE MPEAYCMOTPEHO BBHITTOJIHCHHE
JTAHHBIX BUJOB PaboT.

7. OUEHOYHBIE MATEPHAJIBI IJIs1 IPOBEJAEHUSA
IMMPOMEXYTOUYHOM ATTECTAIIUU OBYYAIOIIUXCSI ITO
JUCHUITJIMHE

7.1. Onucanue nokasarejied 1 KPpUTePHeB OLEHUBAHUS KOMIIEeTEHUUI
HA Pa3JIMYHBIX 3TANaxX UX (pOPMHUPOBAHUS, ONIUCAHUE KA OLlEHUBAHUSA

7.1.1 JTan TeKyuero KOHTpoJIs

Pe3ynbTaThl TEKyIIEro KOHTPOJISI 3HAaHUH W MEXKCECCHOHHOM aTTecTalluu
OIICHUBAIOTCS IO CIEAYIONIEH CUCTEME:

«aTTECTOBAHY,
«HE aTTCCTOBAH.
Komme- P Kpurepuu
e3yJIbTaThl 00yYeHHsl, XapaKTepu3yume P P ATTECTOBAH He arrecToBan
TCHIUA Cd)OpMMpOBaHH()CTL KOMIIETCHIINH OLlCHUBAHUA
OIIK-1 |3HaTh: Qu3uUecKue 3aKOHBI Kiaccudeckoii| TecT Brmmonnenue B tecte menee
¥ PENATHBUCTCKON MEXaHUKH, tecra Ha 40-100% [40% mpaBIIIBHBIX
MOJICKYJISIPHYIO (PH3HKY U OTBETOB

TEPMOANHAMUKY; OCHOBHBIC
(l)I/I3I/I‘IeCKI/Ie BCJIIMYUHBI H
3aKOHBI JJICKTPHUYCCTBA U MarHeTuiMma,

Kontponeusie |OtBer Ha 3-5
3agaHus s [3amamuit Bapuanta|Pemeno menee 3

3JIEKTPOMATHUTHYIO TCOPHIO MaKkcBeIa; SaIuThL 3 5 3ajlanui u3 5
OCHOBHBIE 3aKOHBI KOJeOaHMii ¥ BOJH, 11ab0PaTOPHBIX

BOJIHOBOM pabor

OINTHKH, OCHOBHBIE 3aKOHBLI KBAHTOBOI Pemenue Pemienue

ONTHUKHU U KBAHTOBOM MeXaHMKH; sneMeHThI| KOHTpoIpHAsS |KOHTPOIBHOM KOHTPOJIBHOMN
aTOMHOH (pu3uKky, (GU3KKYU saApa U pabora paboThI paboTHI Ha
3JIEMEHTAPHBIX YaCTHI], COBPEMECHHYIO Ha HEYIOBJICTBOPHTEIIb
(usiraeckyio KapTiHy Y/IOBJIETBOPUTEND |HYIO OLIEHKY

MHpa; TCXHUKY 0e30I1acHOCTH npu
MMPOBEACHUU SKCIICPUMEHTA, TCOPUIO
OIICHKH NOI'pCHIHOCTH I/ISMepEHI/Iﬁ

HYIO OIIEHKY

YMeTh: aHAIU3UPOBATH U ONMUCHIBATH Tect Brinonnenue B tecTe menee

(pr3HYECKHE SBICHUS H IIPOLIECCHI; Kontponshusie |Tecta Ha 40-100% |40% mpaBUIBHBIX
NPUMEHATH (PU3UYECKHUE 3AKOHBI TS 3a[AHMS JUTS OTBETOB




PCHICHUA MPAKTUICCKUX 3a7a4; IPOBOAUTH 3aIUThI OTBeT Ha 3-5
SKCIEPUMCHTAJILHBIC UCCIICTOBAHMA 1 J1a00paTOPHBIX |3a1aHuil BapuaHTa |PereHo Menee 3
00pabaThIBaTh MOIYYEHHBIE PE3YIIBTATHI pabor us 5 3ajaHuii u3 5
Kontponpnas
pabota
Pemienue Pemienne
KOHTPOJIbHOM KOHTPOJIbHOM
paboTh paboThl Ha
Ha HEYyIOBJIETBOPUTENH
YIOBJIETBOPUTEND HYIO OLIEHKY
HYIO OIIEHKY
BiiajieTb: OCHOBHBIMH ~ METOJAMH Tect Belinonnenue B tecre menee
peltieHns GU3HYCCKUX 3a1ad, OCHOBHEIMH | KonTponbHble [Tecta Ha 40-100% |40% mpaBuabHbIX
npueMamMu 06pa6OTKI/I " NIpEACTaBJICHUA 3a1aHus JUIL OTBETOB
TMOJYUYCHHBIX TaHHBIX 3aIATHI OTBeT Ha 3_5
J1a00paTOPHBIX |3a1aHuil BapuaHTa|PereHo Menee 3
pabot u3 5 3alaHuil U3 5
Kontponpnas
pabota
Pemienne Pemienue
KOHTPOJIbHOU KOHTPOJIbHOU
paboTh paboThl Ha
Ha HEYyIOBJIETBOPUTENH
YIOBJIETBOPUTEND |HYIO OLIEHKY
HYIO OIIEHKY

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIsI 3HAHUM
Pe3ynpTaThl IpOMEXKYTOUYHOTO KOHTPOJIA 3HAHMM olleHuBarorca B 1, 2, 3
cemecTpe sl 0OUHOM (hopMbl 00YUEeHHSI IO YEThIpEX0aUIbHOU CUCTEME:

«OTIIMYHO»,
«XOpOomo»,

«KYOOBJICTBOPHUTCIIBHO»,

CKHCYHOOBJICTBOPUTCIILHO)).

Komie- Pe3ynbraThl 00y4eHus, Kpurepun
XapaKTepusyioume Ot1anuyno | Xopouio Yo Heynosa.
TCHIUs copMHPOBAHHOCTH KOMIIETEHIHH Ol¢HUBaHU
OIIK-1 [3naTh: Ppu3uyeckne 3aKOHBI
KJIaCCHYECKOil U Tecr 10-12 7-9 4-6 Menee 4
PETSITUBUCTCKON MEXaHUKH; 12 3ananmii

MOJIEKYJSIPHYIO (GU3HUKY U
TEPMOIUHAMHKY; OCHOBHBIC
(¢u3nUecKue BEIWYMHBI |
3aKOHBI DJIEKTPUYECTBA U
MarHeTH3Ma,
3JIEKTPOMATrHUTHYIO TEOPHUIO
Makcgenna;

OCHOBHBIE 3aKOHBI KOJIeOaHHM
¥ BOJIH, BOJTHOBOM

ONTHKH,; OCHOBHBIC 3aKOHBI K
BAHTOBOW OINTHUKHU M KBAHTOBOM
MEXaHHUKH; DJIEMEHTBI AaTOMHOI
¢bu3MKH, GU3HUKY SAIpa U
3JIEMEHTAPHBIX YaCTHII,
COBPEMEHHYIO (PH3HUECCKYIO
KapTHHY

MHpa; TEXHUKY 0€30IaCHOCTH
IIPH TIPOBEICHUH
SKCIIEPUMEHTA, TEOPHUIO OLIEHKH
MTOTPEITHOCTH U3MEPEHUIA




YMeTh: aHaTU3UPOBATh U
OITUCHIBATH (hH3UYECKUE
SIBIICHUSI U TIPOIIECCHI;
MIPUMEHSTH (PU3UUECKHE 3aKOHBI
JUTSL PEIISHUS TPAKTUYECKUX
3aja4; IPOBOAUTH
9KCIIEPUMEHTAIIbHBIC
uccienoBaHus U 00pabaThIBATh
TIOJTyYEHHBIE PE3YNIbTATHI
BaapeTrs: oCHOBHBIMU
METOJIaMH PEIICHUS
¢u3MUecKnX 3a1a4, OCHOBHBIMU
npueMaMu 00paboTKU U
MIPE/ICTaBIICHUS TTOTYIEHHBIX
JIAHHBIX

TecT 10-12 7-9 4-6 Meuee 4

12 3apanmii

TecT 10-12 7-9 4-6 Meuee 4

12 3apanmii

7.2 IlpumepHblii mnepeYeHb  OLEHOYHBLIX CpeaAcTB  (THIOBBIE
KOHTPOJIbHbIE 33/IaHMSl WM HWHbIE MATepHAJbl, HEOOXOAUMBbIE JJA OLUECHKH
3HAHUM, YMEHU, HABBIKOB U (MJIN) ONBITA AeATeJILHOCTH)

7.2.1 IlpuMepHbIi IepevYeHb 3aJaHUM 1JIA NOATOTOBKHU K TECTHPOBAHUIO
1. YkaxuTe XapakTep ABUKEHUS MAaTEPUAIBHOM TOYKH, €CJIU U3BECTHO, YTO HOPMAJIBHOE

YCKOpPEHUE a,=const, a TaHr€HIIMalIbHOE ycKopeHue a,=0.

OTBeT: paBHOMEPHOE JABMKEHUE TI0 OKPYKHOCTH.

2. JIsmwxkenue Tena Ha Tiockoctu xOy ONMUCHIBACTCS ypaBHEHUSIM x=t-3 u  y=1 0-2¢. Tlo
KaKoOW TPaeKTOpPHH JIBIKETCA Teno? Yemy paBeH MOAYIh CKOPOCTH B HAYaJbHBIA MOMEHT
BpeMeHU?

OtBert: no napabone; 5 m/c

3. Msu maccol m, IBUrascb €O CKOPOCTBIO U, aOCOJIIOTHO YIPYTO ynaapsiercsi o

CTEHKY II0J] YIJIOM o K ee moBepxHocTu. Ormpenenure, Kakod HMITYJIbC IOJYYUT CTEHKA B
pe3ynbTaTe coyaapeHus?
OtBet: 2muy, sin a

4. PaccunTtaiiTe MOMEHT WHEPIIUU OJHOPOJHOTO CTEpKHsS Macco 10 kr u amuuHoM 1 M
OTHOCHUTEIILHO OCH, ITPOXOIAIIECH HAa PACCTOSTHUM 25 CM OT OJJHOTO €ro KOHIA.

OtBer: 1,46 KT M.

5. Konebanus MmatepranbHOM TOUKH ONMUCHIBAtOTCS ypaBHeHHEeM x=0,02cos(2nt+0,257),m.
3anummTe ypaBHEHHUE MPOEKIMH YCKOPEHUsT Ha 0Ch OX 7151 3TOW TOUKH.

OTBeT: Ay =- 0,08'n2cos(2nt+0,25n), M

6. CpaBHuTe pabOTy HIEATHHOTO Tra3a NpPH PACHIMPEHUU M3 OJHOTO COCTOSHUS B
M30TEPMHUUYECKOM M a1uabaTHOM Mpolieccax?

OtBer: B m3oTepmuyeckom mpoiecce raz coepmut 6OIbIIyiO

pabory. S

7. SIBisieTcst M SKBUIIOTEHIIMAIBLHON TIIOCKOCTh CHMMETPUH S (.l °
B I10JI€ TOYEUHBIX 3apAJI0B: a) q1=¢2=q; 0) qi=*q; q2=-q? ! 1
Otger: a) HeT; 0) na.
8. Jlea  OecKOHEYHO  JUIMHHBIX  HPSIMOJIMHEHHBIX
MPOBOJIHMKA C TMPOTHUBOMOJOXHBIMA TokKamu ([,=21;) nexar B 1 I : 1 2
IUIOCKOCTH, MEPHEHIUKYISIPHOW IUIOCKOCTH pucyHka. Ha kakom 1_®_2_ ':' _3_ ®_4_

Y4aCTKE HaXOOATCA TOYKH, B KOTOPBIX MarHUTHAaA MHAYKIHMA paBHA



HYITIO0?

Ortsert: 1.

9. Kak M3MEHUTCSI MOLTHOCTh M3IYYEHHUSI a0COTIOTHO YEPHOTO TeJla, €CIIM JUTMHA BOJIHBL,
Ha KOTOPYIO MIPUXOTUTCS MAKCUMYM €T0 HCITyCKaTeIbHOM CIIOCOOHOCTH, YBEIIMIHUTCS B 2 pasza?

OtBer:  ymeHbMTCs B 16 pas.

10. AxtuBHOCTP A HekoTOporo wu3oToma 3a 10 cyrok ymensimmwiach Ha 20%.
Onpenenutsb nepuo/ mojypacnajaa 3toro uzotomna. Oreer: 31 cyT.

7.2.2 IllpuMepHbI epeYeHb 3aIaHUM ISl pellIeHUs CTAHJAAPTHBIX 32124
1. Teno Gpocwan mox yrioM 60° K TOPU30HTY, COOOIIMB eMy ckopoctb 20Mm/c.

Ompenenure paanyc TPACKTOPUHM 4Yepe3 OJHY CEKyHay mocie Opocka. OTBET OKpyriuTe 10
LeJI0TO.

OtBer: 18 Mm.

2. [Tyns maccoit 10 e meTsimas Tropu30HTAIBHO cO cKOpocThio 200 m/c momanaer B
CepelMHy OJHOPOJHOTO CTEPIKHS, MOJBEIICHHOTO MIAPHUPHO 3a OJWH KoHem. OmnpenenuTte ux
00IIIyI0 YIIIOBYIO CKOPOCTH Mociie coynapenus. Macca crepxus 240 e, ymna 40 cm.

Otsert: 100 pao/c.

3. Cwmech razos cocrout u3 20 r Bojoposaa u 120 r Heona. Onpenenure yaeiabHYIO
TEIUIOEMKOCTh CMECH T'a30B IPH IMIOCTOSTHHOM O00beMeE.

Otser: 0,21 o

kr-K
4. Ompenenuts MOAYNb PabOThI M30TEPMHUUYECKOTO CXKATHUSI Ta3a COBEPIIAIONIETO
nuki Kapao, KITJI kotroporo n=0,3, eciiu paboTa uzorepmMudeckoro pacmmpenus pasaa 10 Jx.
OtBet: 7/1xk.
5. B Tpex BepmmHax kBajpaTa co CTOPOHOUM 2 CM HAXOAATCSA OJIMHAKOBBIE TOUCYHBIE

3apsaasl mo 10HKn kaxneni. Omnpepenute MOIyJdb HANpsSHKEHHOCTH W IMOTEHLMAT MOJSA B
YETBEPTOM BEPILIHHE.

Ortsert: 42,3 xB/m; 1,2xB.
6. OnpenenuThs pa3HOCTh MOTEHIMAIOB MEXIY TOYKAMU ’—{ }—‘
1 u 2 npencraBinennou uenu: € = 2,0 B, & =508, =208,
R;=1,0 Om, R, =2,0 Om, R3=2,0 Om.
Orser: -4,4 B.
7. B omHOpOHOM MarHuTHOM noJje ¢ uaayknueit 0,35 777 paBHOMEPHO ¢ 4aCTOTOH 7

= 480 06/mun Bpamaercs pamka, cogepxamas N = 1500 ButkoB miomanso S = 50 cu’. Och
BpaIeHNs JISKUT B TUIOCKOCTH PaMKH W TEPHEHIUKYJSIPHA JIMHUSAM WHAYKIHHA. OnpenenuTh
MakcuManbHy10 DJIC MHAYKIIMY, BO3HUKAIOILYIO B paMKe.
Otser: 132 B.

8. Ecim MHTEHCHBHOCTH €CTECTBEHHOTO CBETA, MPOXOIIIEro Yyepe3 MOoJspru3aTop
aHaJM3aTOP, YMEHBIIACTCS B 4 pasa, TO YroJI MEXIy X TJIaBHBIMU TUIOCKOCTSIMH PaBeH

Orsert: 45°.

9. [Ipu uccnenoBanuu Gorodrdpdexra c noBepxHOCTH HUHKA (Az=43B) ycTaHOBIIEHO,
YTO MPU W3MEHEHUHU YacTOTHI Majariiero ceera B 1,2 pasa s npekpamienus porodddexra
HEOOXOMMO YBEIMYUTH 3aJiep)KUBaoIlee HampspkeHne B 1,6 pasza. Ompenenure 9acToTy
W3ITYYCHHUS B IEPBOM IKCIIEPUMEHTE.

Otser: 1,45-10"°Tn .

10. DNEeKTpOH BHIOWUT M3 aroMa BOJOPOJA, HAXOIIIErocs B OCHOBHOM COCTOSHHH,



(dboToHOM ¢ sHeprueit e=17,75B8. Onpenenure CKOPOCTh IEKTPOHA 32 MPEACIaMH aToOMa.
Otser: 1,2 M/c.

7.2.3 IlpuMepHblii IepevYeHb 3aJaHUM 1JIA pellleHUs MPUKJIATHBIX 32124
I. Bo ckonbko pa3 MOIyiab HOPMajJbHOTO YCKOPEHMsI TOYKH, Jealled Ha o0oje

KoJieca, OOJIblle TAaHT'€HIIMAJBLHOTO YCKOPEHHS B MOMEHT BPEMEHH, KOIJa IOJIHOE YCKOPEHHE
COCTaBJISIET YroJ 30°¢ HAMpaBJIECHUEM JIMHEHHON CKOPOCTH.

Otsert: 0,58

2. [Tyns maccoit 10 e meTsimass ropu30HTAIBHO cO cKOpocThio 200 /c momanaer B
CepeIMHy OJIHOPOJHOIO CTEpPXHS, MOJABEIIEHHOr0 HMIAPHUPHO 3a OJuH KoHel. Ha kakoil yron
OTKJIOHUTCS B pe3yJibTaTe coyaapeHus crepkenb? Macca crepxHs 240 e, unHa 40 cm.

Ortser: a=0,93 pao= 53"

3. KIIJ] TemnoBoit Mammuel, paGoTaromei mo mukiry P4
1-2-3-1 paBen 179y (cMm. pucyHok). Haitu KIIJI # TemnoBoi 2 3
MalluHbl, padoTtarouie no nukiay 1-3-4-1.
n 1 4
Orser: n=—"-.
1-n, >
v
4. DNEeKTPUYECKOe TMOoJie CO3JaeTCsi OeCKOHEUHO JUIMHHOW 3apsKEHHOW HUTBHIO C

JUHENHON MIOTHOCTHIO T =-2 HKi/cm. Kakyro cKOpoCTh IPUOOPETET 3JEKTPOH, YAAIUBIINUCH O
JeMCTBUEM MOJIS BAOJb JIMHUU HANPSHKEHHOCTH C paccTosiHuA ¥y = lem nory =2 cem ?

Otser: 3 Mwm/c.

5. barapen umeror 2/1C 110B u 220B, conporuBieHus

R, =R, =100 Om, R, =500 Om (cM. pwuc.). Haiitm nokxa3anue R,

ammiepmetpa. Oteet: 0,4A.

6. [To mpoBOAHMKY, HM30THYTOMY KaK IIOKa3aHO Ha PHUCYHKE
TedeT TOK / . 3amumure BleIpaskeHne JUId MOyl MarHUTHOM MHIYKLMH B |
touke O. ‘
ol RO
OTtBeT: ——
8R
7. Toxk B K0J1e0aTEeIbHOM KOHTYype 3aBUCUT  OT
. 3 -
BpEMEHU Kak I=1,sinwyt, rne  1[n=90mA, a)0=4,5-103c . EMxocTe koHIEHcaTOpa

(C=0,50mk®. HaifTu MHAYKTUBHOCTh KOHTYPA U HAIPsDKEHUE HA KOHJIEHCATOpe B MOMEHT 1=0).
Otser: L=1mln, U,=0,4B.

8. MOHOXpOMAaTUYECKOE HU3IIy4€HUE C JUIMHOW BOJIHBI, paBHOW 500 mm, mamaet
HOPMaJIbHO Ha IJIOCKYIO 3€pKaJIbHYIO TOBEPXHOCTh U JaBUT Ha Hee ¢ cuioil 10 nH. Onpenenure
4KClI0 (OTOHOB, €KECEKYHTHO MAJAI0IINX Ha 3TY IOBEPXHOCTb.

Ortger: 3,810,

9. Onpenenutpb CKOpPOCTb  DJIEKTPOHOB, 6oMOapAMPYIOIIHNX AHTUKATOJ
PEHTT€HOBCKOM TPYOKH, €Clii KOPOTKOBOJIHOBAS IPaHMIIA CIUIOIIHOIO PEHTTEHOBCKOTO CHEKTpa
paBHa | Hm.



Otset: 20 Mwm/c.
10. DJEKTPOH HAXOJUTCS B OJTHOMEPHOM TOTCHIIMAIBHOM SIITUKE MUPHHON | HM B
OCHOBHOM cocTosiHHH. OIpeIeuTe BEPOSITHOCTh OOHAPYKHUTD AICKTPOH B KpaiHEeH 4eTBEpPTH

SIIUKA.

Otsert: 9%.

7.2.4 IlpuMepHBbIi epeYeHb BONPOCOB 1JIsl MOATOTOBKH K 3a4eTy

2 cemecTp

1. DNEeKTpOCTaTUYECKOE TI0JE€ B BaKyyMe€ M €ro XapakTepUCTUKH (HAIpPSDKEHHOCTh U
noTeHuuan). [IpuHumn cynepno3unuu nojieu.
2. Teopema I"aycca it 2I€KTPOCTaTUUECKOTO TOJI B BAKyyME.
3. Pabora snekrpocraruueckoro noss. Teopema 0 HUPKYIALKMK BEKTOpa HAIPSKEHHOCTH
AJIEKTPOCTATUYECKOTO TOJIS.
4. [IpoBOJHUKYM B 3JIEKTPOCTATUYECKOM TOJIE. DJIEKTPOEMKOCTh YEJUHEHHOTO IPOBOIHUKA.
DNEeKTPOEMKOCTh KOHJICHCATOpa. DHEPTUsi KOHIEHCAaTopa.
5. OnexTpuueckoe nojie B audnekTpuke. [longpuzauus ausnexrpuxa. Teopema [aycca mns
AJIEKTPUYECKOTO MOJIS B IUAIEKTPUKE.
6. [ToCTOSIHHBIN IEKTPUYECKUIN TOK U €T0 XapaKTePUCTUKH. 3aKOHBI TOCTOSIHHOTO TOKA.
7. MarnuTHoe noJie B Bakyyme. MarautHas nHIykius. [I[puHIunn cynepro3unuu noJieu.
8. 3axoH buo-Caapa-Jlanaca u ero npuMeHeHue K pacyeTy MarHUTHOTO MOJI IPSIMOTO U
KpYroBOTO TOKOB.
0. Teopema T'aycca m Teopema O LMPKYJSIIIMA BEKTOpa MarHUTHOW HMHAYKIuU. [loie
COJIEHOM/IA U 10JI€ TOPOUIaA.
10. JIeicTBHE MarHUTHOIO MOJIS HA JBMOXKYIIMICS 3apsAl, NMPOBOJHHMK C TOKOM H PaMKy C
TOKOM.
11. MarnutHoe mone B BemecTBe. MarHuTHble MOMEHTBI aTOMOB. HaMarHW4eHHOCTH.

Teopema 0 HUPKYIALMM JUIsI MArHUTHOTO TTOJISI B BellecTBe. HanpsykeHHOCTh MarHUTHOTO ITOJIS.
MarsuTHas NpOHUIAEMOCTb.

12. Jua- u napamarHetuku. @PeppomarHetukud. KpuBas HamarHudvmBaHus. MarHWTHBIN
rucrepesuc. Touka Kropn

13. 3aKOoH JJEKTPOMarHuTHOM wuHIyKuuH. CaMOMHAYKLHMS, WHAYKTUBHOCTh. B3anmHas
MHIYKLIHS. DHEPrusi MArHUTHOTO TMOJISL.

14. VYpaBueHnust MakcBenia B MHTErpalbHOM  (popme.

15. [IpononpHBIE M NONEPYEHHBIE BOJHBI B YIPYroW cpene. XapakTepUCTUKH BOJIH.

VYpaBHeHue 1uIOCKOM BoiHbl. BomnHoBoe ypaBHenue. Wutepdepeniuus cBera. Pacuer
MHTEPPEPEHIIMOHHON KapTUHBI OT ABYX UCTOYHHUKOB.

16. Nutepdepentius B TOHKMX TUIeHKaX. [10J10CHI paBHOTO HAKJIOHA M PaBHOMW TOJIIUHEI.
Kospna HeroTona.

17. Hudpakuus Openenst Ha KPyriioM OTBEPCTUHU U HAa KPYIJIOM HEIIPO3PAaYHOM JIHCKE.

18. Hudpakuus @payarodepa Ha miemm.

19. JudpakuroHHas penieTka 1 € XapaKTePUCTHKH.

20. [Monspuzanus ceeta. 3akon Mamtoca. CteneHs noJsipusanuu. 3akoH bprocrepa.

7.2.5 IlpumepHblii epevyeHb BONMPOCOB VISl MOATOTOBKH K IK3aMEHY

1 cemecTp
Kunemarrka MatepualibHOM TOUKHU U MOCTYNATEILHOTO ABM)KEHUS TBEPAOTO TeNa.
WNHueprmansHbie CHCTEMBI OTCUeTa. 3akoHb Hpl0TOHA.
Nmmynbc Tena. 3aKOHbI U3MEHEHUS U COXpaHEHMs UMITyJIbCa Tella.
Mexannyeckass pabora. Kunernueckas sHeprus M ee CBs3b C pabOTON BHELIHUX U
BHYTPEHHUX CHUJL.

el e
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11.
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14.
15.

16.
17.
18.
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20.
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11.
12.
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14.
15.
16.
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18.

HOTCHIII/IaJ'IBHaSI OHEPIH-. CBs13b CUJIBI U HOTGHHI/IaHBHOI\/’I OHECPTrUU

3aK0H COXpaHEHUS U MpEeBpallleHUs] MEXaHUYECKON dHepruu

MoMEHT uMIyJibca YacTHIbl. 3aKOHbl HM3MEHEHHMsSI M COXPAHEHHS MOMEHTa HMITyJbca
YaCTHULIBI.

MoMeHT WHepHMH TBEpAOro Teja. PacueT MOMEHT WHEPIMU TeN MPaBHILHOW (OPMEI.
Teopema ITelinepa.

MowmeHT cuibl. OCHOBHOM 3aKOH JIMHAMUKH BpaIlaTeIbHOrO JIBUKEHUS TBEPJOTO Teia.
MoMeHT uMIysibca TBEPIOTO Tella. 3aKOH U3MEHEHHS M COXPAHEHHUsT MOMEHTa UMITYJbCa.
lapmonnueckne konebaHuss U WX XapakTepucTukd. JuddepeHnuanpsHoe ypaBHEHHE
rapMOHUYECKHUX KOJIe0aHUI U €ro pelieHue.

HuddepenunanbHoe ypaBHEHHUE 3aTyXaoUIuX Kosie0aHuil u ero pelieHue.
XapaKkTepUCTUKHU 3aTyXalOLUX KOJIeOaHUH.

JuddepeHunanbHoe ypaBHEHHE BBIHYKICHHBIX KOJ€OaHUM U ero peuieHue. PezoHaHCHbIE
KpHUBBIE.

OU3NYECKUN MASITHUK.

Wneanpupiil Ta3. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKONH TEOpUU HUACATIBHOTO
ra3a. ['a30BbI€ 3aKOHBI.

Pacnipenenenne Maxkcsena u pacnpenenenne bonpimana. bapomerpudeckas hopmyna.
SIBrienus nepeHoca.

OcHOBBI ~ TepMOJMHAMUKU. BHYTpeHHsAss  »Heprusi  ujeanbHoro rasza. Pabota
TepMoarHaMuueckor cucrtembl. KomuuectBo Ttemiotel. Temnoemkocts. I[lepBbiii 3akoH
TEPMOJIMHAMUKHU U €r0 MPUMEHEHUE K H30MPOLIECCaM.

Obpatumble u HeoOpatumble mnpouecchl. Llukanmueckue mnpoueccel. [luxkn Kapho.
KoaddunuenT noneznoro aelcTBUs TEIUIOBBIX MalllMH. BTOpoil 3aK0H TepMOAMHAMUKH
OHTpoIMs M ee CTaTHUCTUYecKas HUHTeprnperanus. Bo3pacranue SHTpoOnuu IpH
HEpaBHOBECHBIX Ipolieccax. [ paHuIbl IPUMEHUMOCTH BTOPOIO 3aKOHA TEPMOIUHAMUKU.

3 cemecTp
TennoBoe uznyuenue. OCHOBHbIE XapaKTEPUCTUKU TEIIOBOTO U3ITYUECHHUS.
3axoH Kupxroga. CriekTp 1 3aKOHBI U3JTy4eHHs a0COJIFOTHO YEPHOI'O Tea.
KBanroBas runoresza. ®opmyna [Inanka. OnTuueckre NUpoOMeETphbl
®dotonbl. Macca un umnynsc GoToHa. JlaBienne cera.
Buemnuit porordpdexr. 3akonsl CtoneroBa. YpaBHeHHe DUHIITEHHA.
O¢ddextr Komnrona.
BosnnHoBeie cBoiicTBa uactul. l'unore3a ne bpoinsa. Ilnockas BosnHa ne  bpous.
DKcIepuMeHTANIbHbIE MTOATBEPKICHHS BOJHOBBIX CBOWCTB YaCTHII.
CooTHomrenust HeotipeaeneHnocrei ['eizendepra.
BonHoBast pyHKIIMS U €€ CTaTUCTUYECKOE TOJIKOBAHUE.
VYpasuenue llpeaunrepa. CodcTBeHHble 3HaUeHUs dHEeprun. CoOCTBEHHbIE (PYHKIUH.
JIB>xeHre cBOOOHOM YaCTHUIIBI.
Yactuia B OJHOMEpHOW mMOTeHUManbHOW siMe. KBanToBanwe »sHepruu. [lpuHimn
cootBeTcTBUsA bopa.
["apmoHHMUYECKHT OCHMILIATOP.
[TpoxoxaeHue 4acTUIlbl Yepe3 0JHOMEPHBIN MOTEHIIMAIBHBIN Oaphep, TYHHEIbHBINA Y (DEKT.
KBaHTOBO-MEXaHMUECKass MOJEINb aTOMa BOJA0pOoAa. KBaHTOBBIE UncCia 3JIEKTPOHA B aTOME
BoJiopoJsia. CxeMa sHepreTHUecKUX ypoBHEH aroma Bojoposa. [Ipasuna ot6opa.
Pentrenosckue syun. CrulonIHON COEKTP U XapaKTEPUCTUUECKOE U3TydeHHEe. 3aKOH
Mosznn.
CoctaB M XapakTEpUCTUKU AaTOMHOro sAnpa. Snepnsie cuibl. [ledext macc. DHeprus
CBSA3U. YI€NIbHASL JHEPIHUsl CBA3MU.
PannoakTUBHOCTb. 3aKOH palnOaKTUBHOTO pacnajia.



19. Bupasl 1 3aK0HBI paJMOAKTUBHBIX IIPOLECCOB.
20. Snepubie peakiuu. 3aKOHBI COXpAaHEHUsI B SACPHBIX peaknusax. Jlenenue saep. Cunres suep.

7.2.6. Meroauka  BBICTABJICHHS OLEHKH TMNPpUM  NPOBEACHUH
NMPOMEKYTOYHOM aTTECTALUU

DK3aMeH IPOBOJAUTCS IO TECT-OMIeTaM, KaXIblil U3 KOTOPBIX CONEPKUT 12 3amaHul, Kak
0a30BOro ypoOBHS CII0)KHOCTH, TaK M MOBbIIeHHOr0. Bpems BeimonHenus 60 munyt. Kaxmbiit
MIpaBUJIbHBIN OTBET Ha BOIIPOC B TECTE OLleHUBAeTcs 1 Oamiom.

1. Ouenka «HeynoBieTBOpUTENHHOY» CTAaBUTCA B CIIy4ae, €CM CTYIACHT HaOpan MeHee 4
0asioB.

2. Onenka «YIOBJIETBOPUTETHLHO» CTaBUTCS B CiIydae, €CIM CTYIACHT HaOpan oT 4 1o 6
0aioB

3. Ouenka «XopoIIo» CTaBUTCS B Cly4ae, €CJIM CTyACHT Habpan ot 7 10 9 6amios.
4. Ouenka «OTINYHO» CTaBUTCS, €ciu cTyaeHT HaOpai ot 10 no 12 Gasnos.

7.2.7 IlacnopT OLIEHOYHBIX MAaTEPHATIOB

Kon
Ne KouTponupyemble pa3zensl (TEMbI) . HanmenoBanue
KOHTPOJIUPYEMOM
/1 T CLMTUTUHBI OLIEHOYHOTO CPEICTBA
KOMIIETEHIUHI
1 Mexanuka OIIK-1 Tect

KonTpoJsibHbI€ 3a1aHUS
JUIS 3aILlUTHI
1a00paTOPHBIX padOT
YceTHbI onpoc
KonTtponbHas paborta

2 MexaHn4ecKue KoeOaHus ¥ BOJHBI OIIK-1 Tect
KonTpoJsibHbI€ 3a1aHUS
JUISL 3aIUThI
1a00paTOPHBIX padOT
YceTHBII onpoc
KonTtponbHas paborta

3 [MonekynsapHas pu3nka u TepMOIUHAMUKA OIIK-1 Tect
KonTpoJsibHbI€ 3a1aHUS
JUTST 3aIUTHI
1a00paTOPHBIX padOT
YceTHbII onpoc
KoHnTpoabHas paborta

4 |DnekTpocTaTrKa M MOCTOSHHBIN TOK OIIK-1 Tect
KonTpoJsibHbI€ 3a1aHUS
JUIS 3aILlUTHI
1a00paTOPHBIX padOT
YceTHbII onpoc
KoHnTpoabHas paborta

5 |DnekrpoMarHeTusm OIIK-1 Tect
KonTpoJsibHbI€ 3a1aHUS
TUTSL 3aIATHI
1a00paTOPHBIX padOT
YceTHbII onpoc
KoHTpoabHas paborta

6 ['eoMeTpuueckas U BOJIHOBasi ONITUKA OIIK-1 Tect




KonTpoJsibHbI€ 3a1aHUS
JUIS 3aILlUTHI
1a00paTOPHBIX padOT
YceTHBII onpoc
KonTtponbHas paborta

7 KBanroBas pusuka OIIK-1 Tecr
KonTpoJsibHbI€ 3a1aHUS
JUIS 3alLlUTHI
1a00paTOPHBIX padOT
YceTHbII onpoc
KoHTpoabHas paborta

8 AnepHas puznka OIIK-1 Tect
KonTpoJsibHbI€ 3a1aHUS
JUIS 3aILlUTHI
1a00paTOPHBIX padOT
YceTHbII onpoc
KoHTpoabHas paborta

7.3. MeToau4ecKkne MaTepHaJIbl, ONpee/soIe MPouelypbl OeHNBAHUS 3HAHUIM,
YMeHHI, HABBIKOB U (MJIM) ONbITA eATeJIbHOCTH

TectupoBanue (IO TeMe WIM WTOTOBOE) OCYIIECTBISETCS, JHOO TIPH TOMOIIU
KOMITBIOTEPHOU CUCTEMBbI TECTUPOBAHUS (B CEMECTPE), MO0 C UCIIOJIb30BAHUEM TECT-3a/laHUM Ha
OymaxnoM Hocutene. Bpems tectupoBanust 60 MEUHYT. 3aTeM OCYHIECTBIISETCS MPOBEPKA TECTA
(aBTOMAaTHYEeCKH MpOrpaMMOi) WM HK3aMEHATOPOM M BBICTABISAETCS OIEHKA COIJIaCHO
KpuTepusM. TecTsl coliepkaT 3aaun, Kak 0a30BOr0 YpPOBHS CJIOKHOCTH, TaK U MOBBIIIEHHOTO.

K xaxmoit mabGopatopHoid paboTe MPEIIOKEHBI IMATh BAapUAHTOB IO TATH 3aJIaHUM,
CoJCpKamux OJUH TGOPGTI/I‘IGCKI/Iﬁ BOIIPOC M HCCKOJIBKO Ka4YCCTBCHHBIX 3aJad I10 TEMCE
nmabopaTopHON pabOTHI. 3a7aHus BBITIOJHSIOTCS CTYJAEHTOM aoMa. Ha 3aHsaTHM BeAeTcsl YCTHBIN
OIIPOC IO PELICHHBIM BapUAHTaM.

Kontponbabie paboTel coaepxkar mo 5 3amad. KouTtposnpHas paboTa MOXKeET OBITh
IpeIoKeHa B Ka4eCcTBE JoMalllHel padoThl 10 MHAWBUIYaJIbHBIM BapUaHTaM.

8. YAEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIIMHBI

8.1. Ilepeuennb yueOHOH JuUTEpPaTypPbl, HEOOXOAUMOM /I OCBOECHUS TUCIUNIMHBI

OcHoBHas JIUTEpaTypa

311 | Tpodumona T. H.
Kypc ¢usuku : Yueb. nocobue. - 15-e usn., crepeorun. - M. : Axkagemus, 2007. - 560
c. - ISBN 978-5-7695-4565-8 : 495-00.

8.1.2 | CaBeabeB U.B.
Kypc o6meit ¢puzuxu : B 5 ku.:  https://e.lanbook.com/books/918

313 | CaBeabes U.B.
Kypc o6meit ¢puzuxu : B 5 kH.: Yueb. nocobue. Ku.1 : Mexanuka. - M. : Actpenb:
ACT, 2005. - 336 c. : ma . - ISBN 5-17-002963-2 : 131-00.




CaseianeB U.B.

8.1.4 Kypc o6meit pusuku : B 5 kn.: Yue6. nocodue. Kn.2 : DIeKTpUUECTBO ¥ MarHETU3M.
- M. : Actpens: ACT, 2005. - 336 c. : mi . - ISBN 5-17-003760-0 : 131-00.
CagesbeB U.B.

8.1.5 | Kypc obuieii ¢pusuku : B 5 xu.: Yue6. nocobue. Ku. 3 : MonekynspHas Gpusuka u
tepmoauHamuka. - M. : Actpens: ACT, 2005. - 208 c. : un . - ISBN 5-17-004585-9 :
131-00.

316 | Caserbes U.B.
Kypc o6meit ¢puzuxu : B 5 kH.: Yue6. nocodue. Ku.4 : Bonnsl. Onrtuka. - M. :
Actpenb: ACT, 2005. - 256 c. : mut . - ISBN 5-17-004586-7 : 131-00.
CagesbeB U.B.

8.1.9 | Kypc o6mmeit pusuku : B 5 kn.: Yue6. nocodue. Ku. 5 : KBantopas onruka. AToMHas

¢uzuka. dusnka TBepAoro Tena. Pu3rka aTOMHOIO Spa U JIEMEHTapHBIX YaCTHULL. -
M. : Actpens: ACT, 2005. - 368 c. - ISBN 5-17-004587-5 : 131-00.

JlonoJIHuTEIbHASI JINTEPaTypa

8.1.10

Mockanenko A.TI'.

duznyeckue OCHOBBI MEXaHUKH: y4yeb. mocodue / A.I'. Mockanenxko, E.I1.
Taresamna,  A.A. lllerunun. Boponex: TOYBIIO “Boponexckuit
roCyJapCTBEHHBIN TexHuyeckui  yHuepcurer’, 2010. 190 c.

8.1.11

dyo6oBuuxkas T.B.

MonekynsapHas ¢usnuka u TepmoanHamuka [Tekcr] : yaebHoe nocooue / [lyboBuiikas
T. B., Mockanenko A.I', Taressauna E.I1., Typaesa T.JI. / ®I'BOY BO "Boponex.
roc. TexH. YyH-T". - Boponex: BopoHeXckuil TOCyIapCTBEHHBIN TEXHUYECKUMN
yauBepcutert, 2018. - 90 c. - bubmmorp.: c. 87 (12 Hass.). - ISBN 978-5-7731-0696-8
: 350 9k3.

8.1.12

Mockaienko A. I'.

Meroauka pemenus 3a1a4d 1mo Gu3NKe B TEXHHYECKOM By3€ [ DJIEKTpOHHBIN pecypc].
Y.1: Mexanuka. MounekynsgpHas ¢u3uka M TEPMOJMHAMHUKA. OJEKTPOCTaTHKA. -
OnekTpoH. TekcToBwie, Tpad. man. (1,35 MO). - Boponex : dI'BOY BO
"BopoHexckuil rocyaapcTBeHHbIM TexHuueckuil ynusepcuter", 2016. - 1 daiin. -
30-00.

8.1.13

Mockajienko A. I'.

[Ipaktukym no ¢usuke. Dnexrpoaunamuka / ®I'BOY BO "Boponex. roc. TexH.
yH-T". - Boponex: BopoHeXckuil rocyqapCTBEHHBI TEXHUUYECKUH YHUBEPCHUTET,
2017 (Boponex : YuacTtok oneparuBHoi nosurpaduu uza-sa BI'TY, 2017). - 173 c. :
un. - bubnuorp.: ¢. 172 (12 nass.). - 45-95

8.1.14

Mockanenko A.T'.

OO6mmit kype pusuku. KBantoBas ¢usuka. KBantoBas mexannka. OCHOBBI KBAHTOBOM
CTaTUCTUKH U (QU3UKU TBEPJOTro Tena : Y4ed. mocodue. - 3-e u3f., nepepad. u AOI. -
Boponex : TOVYBIIO "BopoHeXCKHil  ToCyqapCTBEHHBI — TEXHHYECKHl
yausepcurer", 2008. - 207 c. - 39-00.

8.1.15

Mockaienko A. I'.
Konebanmas wu Bomuel: / A. I'. Mockanenko, E. II. Taresumma, W. M.
TperyooB, T. JI. TypaeBa - Boponex: ®I'BOY BO «Boponexckuii
roCyJapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET, 2018.- ISBN
978-5-7731-0670-8

8.1.16

Mockajienxo A. I'.

OcCHOBBI KBaHTOBOHM cTaTUCTUKU W ¢u3uku TBepporo tena:/ A.I'. MockaneHko,
M.H. l'apmnna , E.II. Taresauna u np. ®I'BOY BO "Boponex. roc. TexH. yH-T",
kad. ¢usuku. - Boponexx : BopoHeXcCkui ToCylapCTBEHHBIH TEXHUYECKUUN
yauBepcutet, 2017. - 109 c. : uin. - bubmumorp.: c. 154-174 (221 nass.).




8.1.17

243-2010 Mexanuka. Metoauueckue yKa3aHus K BBIIOJIHEHUIO JIaOOpaTOPHBIX paboT
no guciuiuiHe "OOmas ¢u3uka" A8 CTYIEHTOB BCEX CIELHMAIBHOCTEH OYHOM
dbopmer 00yuenus / YueObHo-n1abopaTopHbiii IeHTp Kadeap oomert ¢pusuku; Coct.: A.
I'. Mockanenko, M. A. CadonoB, H. B. MaroBeix. - Boponex : I'OYBIIO
"Boponexckuii rocynapcTBeHHbIN TexHudyeckuil yausepcutet", 2010. - 45 c. - 00-00.

8.1.18

31-2014 Metoauyeckue yKa3aHus K BBITIOJHEHUIO JaOOPATOPHBIX paboT 1O pasneny
"MounekynspHas ¢u3MKa M TEPMOJAMHAMHUKA" JJI CTYJEHTOB BCEX TEXHUYECKUX
HaIpaBJIeHU! U crienraibHOCTeN 0uHOM popmbr oOyuenus / Kad. ¢pusuku; Cocr.: A.
I'. Mockanenko, M. H. T'apmmna, H. B. MatoBsix, T. JI. Typaesa, b. I'. Cyxomomos. -
Boponex : OI'BOY BIIO "BopoHexckuil TrocylapCTBEHHBIH TEXHUYECKUI
yauBepcutet", 2014. - 44 c. - 00-00; 154 k3.

8.1.19

153-2016 Metoanueckue yka3aHUs K BBIMOJHEHHIO JTAOOPATOPHBIX padOT MO TeMme
«MexaHuueckre Koie0aHusi U BOJIHBDY TUCHUILUIMHBI «Du3nkay i CTYyJEeHTOB BCEX
TEXHUYCCKUX HAMPABJICHUN U CHeuaibHOCTeH o4HOM ¢dopmbl oOyuenus / Kad.
¢usukn; Coct.: A.I'. Mockanenko, H.B. Marossix, M.H. I'apmuna, E.I1. TaTesanuna.
- OnektpoH. TekctoBble, Tpad. man. (515 KO). - Bopomex : ®I'BOY BO
"BopoHexckuil rocyaapcTBeHHbIM TexHuueckuil yHusepcuter", 2016. - 1 ¢aiin. -
00-00.

8.1.20

389-2010 KonTposbHble 3aaHMsl A 3adeTa IO J1labOpaTopHbBIM paboTaMm IO
mucuuminHe "®dusnka", "Mexanuka. MosiekynsipHas Qu3uka U TepMOJIMHAMUKA" 1S
CTYIEHTOB BCEX clelHaibHOCTed ouHOM (opmbl oOyuyenus / Kad. obmel ¢uzuxy;
Cocr.: A. T'. Mockanenko, M. H. I'apmuna, E. II. Taresauna, C. B. byposa. -
Boponex : TOVYBIIO "BopoHeXckuil  TrocyqapCTBEHHBI — TEXHHYECKHIl
yausepcuret", 2010. - 61 c. - 50 3k3., 00-00.

8.1.21

29-2014 Kwunemaruka. [lunamuka. 3akOHBI coXpaHEHUs: MeToandecKue yKa3aHus
K TPAaKTUYECKUM 3aHATUsIM 1o auctuiumae "dusuka" / Kad. ¢usuku; Coct.: A. T
Mockanenko, M. H. I'apmuna, E. I1. TatesiHuHA . - DJIEKTPOH. TEKCTOBBIE, Tpad. JaH.
( 5,27 M6 ). - Boponex : ®I'bBOY BIIO "Boponexckuil rocynapcTBEHHbIN
texHuueckuil yausepeutet", 2014. - 1 gaiti. - 00-00.

8.1.22

154-2016 MeTtonuueckne yka3aHUsl K PEIICHUIO 3374 MO KOJeOaHUsIM U BOJIHAM I10
mucuumnbe “®dusuka” / Kad. ¢usuku; Coct.: A.I'. Mockanenko, M.H. I'apmuna,
E.Il. TatesauHA. - DEKTPOH. TEeKCTOBBIE, Tpad. naH. (581 KO6). - Boponex : ®I'bOY
BO "Boponexckuii rocynapcTBeHHbIN TexHudeckuil ynusepcuter", 2016. - 1 ¢aiin. -
00-00

8.1.23

50-2009 MouekynsipHas pu3zuka W TEPMOJMHAMHKA : METOOMYECKHE YKa3aHUs K
pemieHuo 3aaady no gucuuiuiiHe "OOmast ¢usuka" / Kad. oOmeit ¢usuku
texHosiorudeckoro npoduis; Coct.: A. I'. Mockanenko, M. H. I'apmmna, E. I1.
TatesinuHa. - Boponex : [OYBIIO "Boponexckuili rocyaapcTBEHHbIM TEXHUYECKUI
yauepcutet', 2009. - 42 c. - 00-00.

8.1.24

45-2014 ®onHp OLEHOYHBIX CPeACTB N0 ¢u3uke. MexaHuka, MoJieKyJsipHas pu3nKa 1
tepmonuHamuka / Kad. ¢usuku; Coct.: A. I'. Mockanenko, T. JI. Typaesa, E. II.
Taresauna, E. H. [lonamapenko . - DnekTpoH. TekcToBble, rpad. maH. (5, 27 MO). -
Bopounex : ®I'BOY BIIO "BopoHexckuil TrocyJapCTBEHHbIH TEXHUYECKUIT
yauBepcutet”, 2014. - 1 daiin. - 00-00.

8.1.25

139-2013 Meroauyeckue yKazaHusi K Ja0OpaTOpHBIM paboTaM TIO pas3feiry
"OnextpuuectBo" mucturmaunel "dmuka" / Kad. ¢usuku; Coct.: A. I'. MockaneHko,
T. JI. Typaesa, H. B. MaroBsix, A. @. Tarapenkos, 1. A. CadoHOB. - DIEKTPOH.
TekctoBble, rpad. nmaH. ( 1 M6 ). - Boponex : ®I'BOY BIIO "Boponexckuii
rocyapcTBeHHbIN TexHuyeckuil ynusepcuter”, 2013. - 1 daiin. - 00-00.

8.1.26

128-2014 Mertoanueckue yka3aHUS K BBITIOJHEHHIO JTAOOPATOPHBIX padOT MO TeMme
"OnexrpomarnerusM" / Kad. ¢pusuku; Coct.A. I'. Mockanenko, T. JI. Typaesa, H. B.
MatoBbix, M. H. I'apmuna, A. ®. Tarapenkos, O. . PemuzoBa. - Boponex :




OI'bOY BIIO "Boponexckuii rocyapcTBEHHBIN TexHuyeckuil yausepcurer"”, 2014.
- 55 c¢. - 00-00; 154 »ks.

8.1.27

123-2014 Metonuyeckue yka3zaHus K Ja00paToOpHbIM paboTaM IO BOJIHOBOM ONTHKE
no gucrurunHe "®Ousuka" / Kad. ¢usuku; Coct.A. I'. Mockanenko, T. JI. Typaesa,
E. II. Tatbsnuna, H. B. MaroBbix, A. ®@. TatapenkoB. - Boponex : ®I'bBOY BIIO
"Boponexckuil rocyapcTBeHHbIN TexHnueckuil yuusepcutet", 2014. - 31 c. - 00-00;
154 sk3.

8.1.28

235-2011 DnexrpuuectBo. MarnetusMm. BomHoBas ontrka : KoHTpoJbHBIE 3amaHus
JUIsl 3a4eTa Mo JlabopaTopHbIM padoram mno mucuumuimae "dusuka" / Kad. obOmieit
¢usukn; Coct.: A. I'. Mockanenko, M. H. I'apmnna, E. I1. Tarestauna, C. B. Byposa.
- DnektpoH. TekctoBbie, Tpad. man. ( 3,7 MO ). - Boponex : ®I'bOY BIIO
"BopoHexckuil rocyaapcTBeHHbIM TexHuueckuit ynusepcuter”, 2011. - 1 ¢aiin. -
00-00.

8.1.29

38-2015 Dnextpocrtaruka. [locTosiHHBIM TOK. OnexkTpoMarHeTusMm : KoHTposbHbIE

3amanus 1Mo JiaboparopeiM paboram mo guciuiummHe "@usmka" / GI'BOY BIIO

"BOpOHEKCKUI TroCyIapCcTBEHHBIN TexHuuyeckuii yuusepcuter", 2015. - 1 dain. -
Y. y

00-00.

8.1.30

210-2010 Metoanueckue ykazaHus K J1a0OpaTOpHBIM paboTaM [0 KBAHTOBOM (pu3uke
no aucuurvinHe "®usuka" / YuebHo-nabopaTtopHslil eHTp Kadenp obmel pusmky;
Cocr.: A. T'. Mockanenko, A. JI. I'py3aes, O. C. Xabaposa, E. Il. Taresinuna. -
Boponex : TOVYBIIO "BopoHexXCKuil  rocyqapCTBEHHBI  TEXHUYECKUI
yauBepcutet", 2010. - 44 c. - 00-00.

8.1.31

43-2014 Metonuueckue ykazaHus K jJabopaTopHbIM paboTam mo (u3uke aToMa u
spa JUisg CTYACHTOB BCEX TEXHWYECKHUX HAIpaBJeHUWA OYHOU (Popmbl 00yueHUs /
Kad. dusukm; Coct.: A. I'. Mockanenko, T. JI. Typaesa, O. C. Xabaposa, E. II.
Taresauna, M. H. INapmuna, A. A. Jlonrages, H. B. MartoBeix. - Boponex : ®I'bOY
BIIO "Boponexckuil rocynapcTBeHHbIH TexHU4eckuii yausepcutet”, 2014. - 34 c. -
00-00; 154 >ks3.

8.1.32

296-2014 Metonuyeckue yka3zaHus K pelleHHIo 3aj1ad no aucuumiuHe "dusuka" /
Kad. ¢usuku; Cocrt.: A. I'. Mockanenko, M. H. T'apmuna, E. II. TaTesinuna. -
OnekTpoH. TekctoBble, rpad. maH. ( 3042 K6 ). - Boponex : ®I'BOY BIIO
"BopoHexckuil rocyaapcTBeHHbIM TexHuueckuil ynusepcuter", 2014. - 1 ¢aiin. -
00-00.

8.1.33

63-2013 Slnepnas Qu3uka u MEeMEHTapHbIE YaCTHLIbI : MeToIn4yeckue yKazaHus Jis
CaMOCTOSITENIbHOIM pabOTHI U TECTUPOBaHUS 3HaHUU 1o quciumuinHe "dusuka" / Kad.
¢usuku; Coct.: A. I'. Mockanenko, E. I1. Tarestauna, M. H. I'apmmna. / BopoHex :
OI'bOY BIIO "Boponexckuii rocyjapcTBEHHBIN TeXHUYeckuil yHuBepcuret", 2013.
- 1 aiin. - 00-00.

8.1.34

48-2015 KsantoBas ontuka, ¢puzuka atoMoB M sjaep. PU3UKa MOIYIPOBOJIHUKOB :
KoHnTposnbHble 3amanus A 3auera 1o ja0OpaTopHbIM padoTaM MO JAWCLUIUIMHE
"®Ouzuka" / Kad. ¢usuxu; Cocrt.: A. I. Mockanenko, M. H. l'apmmna, E. II.
Taresaauna, T. JI. Typaesa, O. U. Pemu3zosa. - DnexkTpoH. TeKcTOBBIC, rpad. naH. (704
K0). - Boponex : ®I'bOY BIIO "Boponexckuil rocyJapCTBEHHBIM TEXHUYECKUIl
yauBepcutet'”, 2015. - 1 daiin. - 00-00.

8.1.35

49-2015 Utorossie TecTsl N0 (pusuke : KOHTpoIbHBIE 3a/1aHUs AJIs1 BCEX TEXHUYECKUX
HaIpaBJIeHUN U crienuaibHOCcTel ouHOM hopmbl oOyuenus / Kad. ¢pusuku; Cocr.: A.
I'. Mockanenko, M. H. T'apmmna, E. II. Taresanuna, T. JI. TypaeBa, E. H.
[Tonomapenko. - DIeKTpPOH. TeKCTOBBIC, rpad. AaH. (4,6 MO). - Boponex : ®I'BOY
BIIO "BopoHnexckuil rocyqapcTBeHHbIN TexHuueckuil yuusepeutet", 2015. - 1 daitn.
- 00-00.




8.2. Ilepeuenb MHGPOPMALMOHHBIX TEXHOJIOT Wi, HCIIOJIb3yeMBbIX IIPH
OCyLIeCTBJIEHHUH 00pa30BaTeJbHOI0 Mpolecca 1o AUCUuIINHe (MO1Y.I10), BKIOYAs
nepeveHb JUIEH3NOHHOI0 MPOrPAMMHOI0 o0ecredeHusl, pecypcoB
HH(OPMAIHOHHOT 0-TeJIeKOMMYHUKAIIMOHHOMH ceTn «IHTepHeT», COBPeMEeHHbIX
npogeccnoHaNbHBIX 023 JaHHBIX M1 HHGOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

JJieKTpOoHHas1 HH(opManuoHHasi oOpa3oBarebHas cpeaa BI'TY, kox nocryna:
http://eios.vorstu.ru/
IIporpamMmmHoOe o0ecrieyeHre KOMIIBIOTEPOB AJIs1 CAMOCTOATEIbHOM U ayAUTOPHOM PadoThI:
— Omnepanuonnsie cucrembl cemeiictBa MSWindows;
— Ilaket nporpamm cemeiictea MS Office;
— Ilaket oducubix nporpamm OpenOffice;
— IIporpamma npocmotpa (aitioB Djview;
— Ilporpamma npocmotpa daitno ¢popmara pdf AcrobatReader;
— MHurepuer-6paysepsl Mozilla Firefox, Google Chrome

Hcnoab3yemble 3JIEKTPOHHBbIE O0HOJIMOTEYHbIE CHCTEMBI:
—  Monyns kauroob6ecneuennoctu AUBC «MAPK SQL», kox moctyna:
http://bibl.cchgeu.ru/provision/struct/;
—  YHuBepcuteTckas 6mbIMoTeKa OHJalH, Ko nocTymna: http://biblioclub.ru/;
—  DObC UznarensctBa «JIAHbY», koa noctymna http://e.lanbook.com/;
—  OBbC IPRbooks, kox goctyma: http://www.iprbookshop.ru;
— HayyHas anekTpoHHas 6ubanoreka eLIBRARY.RU, ko nocryma: http://elibrary.ru/.

HNudopmannoHHble CIPABOYHbIE CHCTEMBI:

— mopTai (eaeparbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIIbHBIX CTAHIAPTOB BBICIIIETO
obOpasoBanwus, kKo noctyna http:/fgosvo.ru;

— eIMHOE OKHO JIOCTYIa K 00pa3oBaTeIbHBIM pecypcam, Ko Aoctymna http:/window.edu.ru/;

— OTKpbITHIN 00Opa3oBarenbHblil pecypc HUAY MU®DU, xox nocrymna
http://online.mephi.ru/;

— OTKpBITOE 00pazoBaHue, KO qocTyna: https://openedu.ru/;

— ¢usnueckuil nHGOPMaLMOHHBIN NIOPTaJL, Ko Aoctyna: http://phys-portal.ru/index.html

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Cnenmnanu3upoBaHHble JIeKIMOHHbIe ayauTopuu 327 u 322, ocHallleHHble 000pyI0BaHUEM
JUIS ICKIUOHHBIX IEMOHCTPAIMI U IPOEKTOPOM, CTALlMOHAPHBIM 3KpaHOM (yueOHbIN KOPITYC,
PacroJIoKEeHHBIH 1o ajgpecy: MockoBckuii np., 14)

YueOHble 1a00paTOPUH, OCHALLIEHHbIE HE00X0AUMbIM 000Py/10BAHUEM:

= JlaGopaTopusi “MexaHuKHN U MOJIEKYJISAPHO# puzukn”, aya. 320
(y4eOHBlii KopITyC, pacloloXkeHHbIN 1o agpecy: MockoBckuii np., 14):
— OamuMcTUYecKuil MasTHUK ¢ HA0OPOM MyIlb;
— MamuHa ATByJa;
— YCTaHOBKa JJIsl OTIPEENICHUs YIIPYIUX XapaKTepUCTUK MaTEpUAaJIOB;
— YCTaHOBKa JJIsl UCCIIEIOBAHUE IBMYKEHUS TeJl B KHUIKOCTSX;
— TpuduIspHbIN NOBEC C HAOOPOM JIUCKOB;
— MasaTHUK MakcBenia;
— THUPOCKOI;



¢buznueckuil U ynpyrui MasiTHUKHY;

3BYKOBBIE T€HEPATOPBHI;

CTEH/IbI JIIsl BBIIIOJIHEHUS J1a00PAaTOPHOTO MPAKTUKyMa IO MOJIEKYJISIpPHOM (pU3HKe U
TEPMOJUHAMUKE;

CIeLlMaIu31pOBaHHas MeOellb, KIaccHast J0CKa

= JlaGopaTopus “JjieKTPOMArHeTHU3MAa M BOJIHOBOM ONTHKU”, ayn. 326
(y4eOHblii KOpITyC, paclookeHHbIN 1o agpecy: MockoBckuii np., 14):
CTEH]1 JUI U3MEPEHUs TOKA 3apsIKu/pa3psaKi KOHJIEHCATOPa;
MocTtuk CoTu;
CTEH/IbI JIIsl MCCIIEI0BAHUS [TapaMEeTPOB MPOCTEUIINX AIEKTPUUECKUX LEeil;
MarHeTpoH;
COJICHOMT;
HabOp KaTylIeK UHAYKTUBHOCTH;
ocruiorpad;
CTEH/IbI JUIsl KCCIIEI0BAHNUS AIEKTPOMArHUTHBIX KOJICOaHUI;
yCcTaHOBKa Ju1sl HaOroaeHus kosen HproToHa;
HCTOYHUKHU CBETa, HA0OP AUPPAKIIMOHHBIX PEIIETOK, ONTHYECKAsi CKaMbsl, TIOJISIPU3ATOPbL;
crelnranau3upoBaHHasi Me0Oeb, KilacCHas 10CKa

JucnueliHbli KJace, OCHAILEHHBIM KOMITbIOTEpaMU C HEOOXO0AUMBIM POTPaMMHBIM
obOecnieueHueM ayn. 324, 322 (yueOHbIN KOPIIYC, pacloOJIOKEHHBIH 110 ajfpecy: MockoBckuii mp.,

14)

AyIMTOpUM VISl IPOBeJeHUs NMPAKTHYECKUX 3aHATHIl, 000pyJ0BaHHbIE IPOEKTOPaMHU,
CTallMOHAPHBIMU IKPAaHAMU U UHTEPAKTUBHBIMU JI0cKaMu, ayA. 320a, 322 (yueOHbIil Koprryc,
pacnoJIoKeHHBIH 1o aapecy: MockoBckuil ip., 14) u apyrue yue6usie ayauropuu 317,318,323 u
ap. (yueOHbIH KopITyc, pacrooXKeHHbI! 1o agpecy: MockoBekuii mp., 14)

IlomMenienus Ajas CaMOCTOSITEIbHOM paﬁoTl)l CTYJAC€HTOB:

ayn. 324 (y4eOHBIIM KOPITYC, paCIiOIOKEHHBIN 10 afapecy: MOoCKoBCKHi mp., 14);
O6ubnroTeyHbli 3a1 (y4eOHbIH KopIyc, pacioioKeHHbIH 10 aapecy: MockoBckuil np., 14,
1 atax);

YUTAJBHBIN 3aJ1 (yueOHbIN KOpITyC, paclionoXKEHHbIH 10 ajfpecy: MockoBckuil mip., 14, ayn
203)

IMomerenus 1Jisi XpaHeHHUs M 00c/Iy:)KMBaHUs 00opyaoBaHusi: aya. 316 (yueOHbIi Kopmyc,
PacmoJIoKEeHHBIH 1o ajgpecy: MockoBckuii np., 14)

Oo6opynoBaHue /151 HATYPHBIX JeKIMOHHBIX IEMOHCTPALMI:

3aKOH COXpaHEHUS UMITYJIbCa

Ckambs JKykoBckoro

Mastauk Makcsenna

I'mpockon

Monenb MOMEHTa CHJIbI OTHOCUTENBHO TOYKU U OCU
[Tpubop 1t IeMOHCTpALK ra30BbIX 3aKOHOB
OnexTpodopHas MalIHa

Mopenb cTosiuell BOIHBI

Ha6op onbIToB 110 MHTEpEpEeHLINN CBETA
Habop onbiToB 1o nudpakuuu ceera

Habop omnbIToB 110 nossipu3anuy cBera



— Mopenp moyIIipru30BaHHOTO CBETA
— Habop mo ¢aroopecnenium
— Kamepa Bunbcona

10. METOAUYECKHUE YKA3AHUA 1JISA OBYUYAIOLIUXCSA
MO OCBOEHUMIO JUCHUIIJIMHBI

[Mlo muctummmae «®u3UKe» YHATAIOTCS JIEKIWH, TPOBOIATCS IPAKTHYECKHE H
a00paTOPHBIC 3aHATHSL.

OCHOBOI U3y4eHHS AUCIUIUINHBI SBIISIOTCS JIEKIMH, HA KOTOPHIX M3JIaratoTcsl Hauboiee
CYIIECTBEHHBIC U TPYIHBIE BOTPOCHI, a TAaKXKE BOMPOCHI, HE HANICIIINE OTPAKEHUS B y4eOHOM
JTUTEeparype.

[IpakTrdeckue 3aHATUS HAMIPaBIICHBI HA IPUOOPETEHHE MPAKTUISCKUX HABBIKOB PEIICHHS
3amad. 3aHATHS TPOBOISTCS ITYyTEM pEIICHUS KOHKPETHBIX IMPHUMEPOB 3a7ad B ayIAUTOPHUH.
PaccmarpuBaroTcst OCHOBHBIE THITHI 33/1a4 U METOMKH UX PEIICHUN.

JlaGoparopabie pabOTHl HampaBiCHHl Ha MNPUOOpPETEHHWE HABBHIKOB IPOBEICHUS
(bMBUYECKOTO IKCIIEPUMEHTa, 00pabOTKH pe3yiIbTaTOB, OIEHKH MOTPEIIHOCTH u3MepeHuid. Ha
3aHATUSAX Ja0OPATOPHOTO MPAKTUKyMa HIET MPAKTHUECKH MHIWBUIAyalbHAs padoTa ¢ KaxIbIM
cryneHToM. CTymeHTBl TONYyYalOT OSKCIEPUMEHTAIbHBIE ITOATBEPKIACHUS M3y4aeMbIX
¢uznueckux 3akoHOB. OOCYXJAlOTCSI M aHAIM3UPYIOTCS IOJYYEHHbIE pe3yibTaTrbl. B psne
CIly4aeB TPOBOJSATCS UCCIEIOBAHUS (U3NIECKUX SBICHUH C MUCIOIH30BAHUEM KOMIBIOTEPHOTO
MojenupoBanus. I[lepen BBITOTHEHHEM pa0OTHI TPOBEPSETCS TOTOBHOCTH CTYJCHTA K e
BBITIOJTHEHHIO, a TIocie 0(OpMIICHHS padOTHl TPOBOIUTCS €€ 3aIUTA.

Bonpmoe 3HaYeHWe 1O 3aKPEIUICHHWIO H  COBEPUICHCTBOBAHWIO 3HAHMWA HMEET
caMoCTOsITeNbHAsT paboTa cTyaeHToB. MHpopMaImio o BceX BHIAX CaMOCTOSATEIBHOW PabOTHI
CTY/ICHTHI TIOJTy9arOT Ha 3aHATHSIX.

KoHTpons ycBoeHHsI Marepuaia AMCHUIUIMHBI OCYIIECTBIISICTCS C IMOMOIIBIO TECTOB,
KOHTPOJIbHBIX paboT, YCTHOU Oecesibl U NTOTOBOT'O TECTA Ha 3K3aMEHeE.

OcBoOeHME TUCIMIIIIMHEI OI[CHUBAETCS Ha 3a4eTe MM dK3aMEHE.

Buabl gesiTeIbHOCTH CTYI€HTA HA PA3JIMYHBIX 3Tanax JeATeJbHOCTH
NpeAcTaBJeHbI B Ta0IMLe

Bun yaeOHbIX 3aHATHIA JleaTenbHOCTh CTyICHTa

Jlexnms Hanmcanne KOHCIICKTa JICKITUH: KpaTko, CXeMaTHUYHO,
MOCJIEIOBATEIbHO (PUKCUPOBATH OCHOBHBIE TIIOJIOKEHUS, BBIBOJbI,
(bopMynupoBKU, 00OOLIEHUS; TTOMEYaTh Ba)KHBIE MBICIHU, BBIJIEISTH
KJIIOYEBBIE CIIOBA, TepMuHbL. [IpoBEepka TEpMUHOB, NOHATHUH C
ITOMOIIIBIO SHIMKJIONEIUM, CIIOBAPEN, CIIPABOYHUKOB C BBIINMCHIBAHUEM
TOJIKOBaHMM B Terpaab. (OO03HAUE€HHE BOIPOCOB, TEPMHHOB,
MaTepuana, KOTOpble BbI3BIBAIOT TPYIAHOCTH, IOUCK OTBETOB B
pekoMeHyeMoi Jnuteparype. Ecin camMoCTOSITETbHO HE yaaeTcs
pa3zobpaThcsi B MaTepuase, HeoOXoauMo cpOopMyIHpOBaTH BOMPOC U
3aJ1aTh MPENoJIaBaTeNi0 Ha JIEKIIMH, HA TPAKTHYECKOM, Ja00paToOpHOM
3aHSITUU WIM Ha KOHCYJIbTALUH.

[IpakTrueckoe PaboTa ¢ KOHCTIEKTOM JIEKIIHiA, TTOJrOTOBKA OTBETOB K KOHTPOJIbHBIM

BOIIpOCAaM, HM3y4E€HHE PEKOMEHIyeMou nurepaTypel. Pa3bop 3anmau,

3ausaTue o
pPacCMOTPEHHBIX B yueOHOU ayauTopuu. Pemenne 3amad y JOCKU U Ha




CBOEM pabouem MecTe.

JlaGoparopnas padota

JlaGoparopabsie  pabOTBI  TMO3BOJIAIOT  HAYYHUTHCS  IPUMEHSTH
TEOpPETHUYECKUE 3HAHMUS, TIOJYICHHBIC HA JICKIIUU W(HJITH) TP PEIICHUH
KOHKPETHBIX 3a7ad. YToObl Hamboyiee panMoOHAIBHO W  TOJHO
MCTIOJb30BaTh BCE BO3MOYKHOCTH JIAOOPATOPHBIX ISl MOJATOTOBKH K
HUM HEOO0XOJUMO: ClIeayeT pa3o0paTh JIEKIUIO M0 COOTBETCTBYIOIICH
TEME, O3HAKOMHTHCS C COOTBETCTBYIOUIMM pa3esioM Y4eOHHKa,
npopadoTaTh  JOTIOJNHUTEIBHYIO — JUTEPaTypy W WCTOYHHKH,
MOJTOTOBUTH KOHCIIEKT M TOATOTOBHUTHCS K TIONYUEHHS JOMyCKa K
BBINIOJIHEHUIO paboTel 1o rpaduky. Yerko cobmogaTh rpadux
BBITIOJTHEHHS JTa0OPATOPHBIX PaboT.

CamocrosTenpHas
pabota

CamocrosTenbHas paboTa CTYIEHTOB CIOCOOCTBYET TINIyOOKOMY
YCBOGHHUS  y4eOHOro  MaTepuala ©  pa3sBUTHIO  HAaBBIKOB
camooOpa3zoBanus.  CamocrosiTenbHass ~ paboTa  IpenrnoJiaraet
CIIETyIOIINE COCTABIISIONINE:

- paboTa ¢ TeKcTaMu: yueOHUKaMH, CIIPAaBOYHUKAMU, JTOTIOJTHUTEIHHOMN
JINTEPATYPOH, a TAKIKE U3y4EHUE KOHCIIEKTOB JIEKIIHIL;

- BBINOJIHEHUE JOMAIIHKUX 33/1aHUH;
- paboTa Ha/l TEMaMH AJIsl CAMOCTOSITENIbHOIO U3yYECHHUS;
- ydacTue B paboTe CTYACHYECKHUX HayuyHbIX KOH(EPEHLINH, OTUMIIHNAT;

- IOATrOTOBKA K HpOMe)I(YTO‘IHOfI aTTrecranuu.

IloaroroBka k
IIPOMEKYTOUHOU
aTTecTaluu

['0TOBUTBCS K MPOMEKYTOUHON aTTECTALIUU CIEAYET CUCTEMATUYECKH,
B TEYeHUE BCEro cemecTtpa. VIHTEHCHBHas MOATOTOBKA JIOJKHA
HAyaThCsl HE IO3JHEE, YeM 3a MECSL-IOJITOpa A0 IPOMEKYTOUHOU
arrecrauud. Bo Bpemss ceccunm  MakcHUMalibHO — 3(PPEKTHUBHO
MCI0JIb30BaTh BpeMs JJIsl HOBTOPEHMSI U CUCTEMATU3allui MaTepHara.




