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1. EJIA "1 3AJAYHN JTUCIUTTJIMHBI

1.1. Henp n3yyeHus JMCHUIJIMHBI:

obecnieueHne GyHIAMEHTAIBHON (PU3MYECKOH TOATOTOBKH, MO3BOJISIONICH OYIyIINM CIeIUaTNCTaM
OPHEHTHPOBAThCSA B HAyYHO-TEXHWYECKOW MH(OpMALWM, WUCIONIB30BaTh (U3MYECKUE MPUHLUIBI U
3aKOHBI, a TAK)XX€ Pe3yNbTaThl (U3UUYECKUX OTKPHITHHA B TE€X OOJIACTSIX TEXHUKU, B KOTOPBIX OHH
OyAyT TPYIOUTHCS;

— (GopMHpOBaHHE y CTYJCHTOB OCHOB HAYYHOTO MBIIUICHHS, B TOM YHCJE: IMOHUMAHUIO T'PAHHMI]
NPUMEHUMOCTH (HU3MYECKUX MOHSATHH W TEOPHH; YMEHHUIO OIICHUBATh CTENEHb JOCTOBEPHOCTH
pE3yJIbTaTOB TEOPETUYECKUX M OIKCIEPHUMEHTAIBHBIX HCCICIOBAHUM;, YMEHHIO IUIAHHPOBAThH
¢u3nUYecKuii U TEXHUYECKUH SKCIEPUMEHT M 00pabaThiBaTh €ro pe3yibTaThl C HCIOJIb30BAHUEM
COBPEMEHHBIX METOJIOB.

1.2. 3agauy ocBOeHMA TUCHUILIUHBI:

— U3y4YECHHE 3aKOHOB OKPY’KAIOIIET0 MUPA B UX B3aUMOCBS3H;

— OCBOCHHE OCHOBHBIX (PM3UYECKUX TEOPUH, TTO3BOJIAIONINX OMKMCATh SBJICHUS B IIPUPOJIE, U TIPEICIOB
MPUMEHUMOCTH ATHX TEOPHH UIS PEHICHUS COBPEMEHHBIX U MEPCIIEKTUBHBIX MPO()ECCHOHAIBHBIX 3a-
naq;

— 03HAKOMJICHHME CTYAECHTOB C UCTOpUEH U JTOIMKOI pa3BUTHs (PU3MKH U OCHOBHBIX €€ OTKPBITHIA;

— U3y4YeHHUe Ha3HAueHHsI M NPUHIUIOB JEHCTBHUS OCHOBHBIX (pU3MUECKUX NMPUOOpPOB, NpHoOpeTeHue
HaBBIKOB pabOTHI C M3MEPHUTEIBHBIMHI MPUOOPAMHU U MHCTPYMEHTAMH M TIOCTAHOBKU (PU3MUECKUX IKC-
IIEPUMEHTOB;

— IpUOOpPETEeHNEe HABBIKOB MOJEIUPOBaHMUS (PU3NYECKUX IPOLECCOB U SBICHUH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Hucnunnuna (Monynp) «®@usuka» b1.0.10 oTHOCUTCA K AMCHUIIMHAM 0053aTE€IbHON YacTU

6moka b1. yuebnoro miana

3. HEPEUEHD IINTAHUPYEMBbIX PE3YJIbTATOB OBYYEHMUSA 11O JUCIHUIIJINHE
[Tpouecc wu3ydyenus aucuuIUIMHBL — «®PuU3MKa» HampaBleH Ha (OPMUPOBAHUE CIIEAYIOLIUX

KOMIIETEHIIUN:

YK-1  Cnoco0OeH ocCymIecTBIATh MOUCK, KPUTHMUYECKHH aHaIM3M CHHTE3 HMH(pOpMAIUH, NPUMEHSTh

CUCTEMHBIH noaxoa Ajid pCIICHHA MOCTAaBJICHHBIX 3a/1a4.

Komnerenuuns PesynbraThl 00y4eHusi, XapaKTepusywuue
c()OpMHPOBAHHOCTH KOMIIETEHIIMH
YK-1 3HaTh (U3NYECKHUE 3aKOHBI, COBPEMEHHYIO (PM3NYECKYI0 KapTHHY MHpa, OCHOBHbBIE

MCTO/bI Hay‘{HO-I/ICCJIeI[OBaTCHI)CKOfI JCATCIIBHOCTH

YMETb aHAJIM3UPOBATh AJBTCPHATUBHBIC BAPpHUAHTBI PEIICHUA MPAKTHUCCKUX 3aJa4d C
HCITOJIB30BAHHEM (1)I/I3I/I'—IGCKI/IX 3aKOHOB M SIBJICHHUH.

BJIaJl€eThb HAaBbIKaMH aHaJIn3a HpO6JICM, BO3HUKAOMUX IMIPU PCHICHUHN ITPAKTHYCCKUX
3a1a4 U KPUTHYICCKH OICHHUBATHE COBPEMCHHBLIC HAYYHBIC JOCTHKCHUA

4. OBBEM JUCUMUIJIUHBI (MOAYJS)
O6H_[a}1 TPYAOCMKOCTb OUCHHUIIIIMHBL «PuU3UKa» COCTaBIAET 14 3a4YCTHBIX CNHUII.

Pacnpenenenune Tpy10€eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHATHI
Ounas ¢popma o0ydeHus1

Bun yueGHOM paboThI Bcero Cemectp
4acoB 2 3 4
AyauTOpHBIE 3aHATHS (BCEro) 288 90 90 108

B ToMm yucie:

Jlexnun 108 36 36 36




[Tpaktuueckue 3ansatus (I113) 72 18 18 36
JlabopaTtopusie 3anstus (JIP) 108 36 36 36
CamocrosiTesibHas pa6oTa 144 36 72 36
Kypcogoii npoekt (pabota) (ecTh, HET) HeT HET HET
KonTtponsHast pabota (ecTb, HET) ecTh ecTh ecTh
Kontpoms 72 36 36
Bun npomexyTouHOM aTTecTanuu (3auer, 3a4eT ¢ K3 3a0 K3
OIICHKOM, K3aM€EH)
OO0mas TpyroeMKoCTb yac 504 162 162 180
3a4.e]1. 14 4.5 4.5 5
3aounas popma oOyueHunst
Bun yuebHolt paboThI Bcero Cemectp
4acoB 2 3 4
AyauTopHble 3aHATHS (BCEro) 64 22 18 24
B ToM uucne:
Jlekuun 24 8 8 8
[IpaxTnueckue 3anustust (I113) 12 2 2 8
JlabGopaTtopHsie 3ansTus (JIP) 28 12 8 8
CamocrosiTesibHas padora 418 131 140 147
KypcoBoii mpoekt (paboTa) (ecTh, HET) HeT HeT HeT
KoHntposbHas padoTa (ecTbh, HET) ecTh eCcTh eCcTh
KoHnTpoib 22 9 4 9
Bun npomexyTouHol arrecrauuu K3 3a0 K3
(3auer, 3a4eT ¢ OLIEHKOH, IK3aMEH)
OO0mas TpyroeMKoCTb qac 504 162 162 180
3a4.e]. 14 4.5 45 5

5. COJEPKAHME JUCLUUIIIAHBI (MOIY.JIST)

5.1 Conep:xanue pa3iesioB JMCHUILIMHBI U pacnpeieieHe TPYA0EMKOCTH MO BUAAM 3aHATHH

ouyHasi popMma 00yueHuUs

Ne HawnMenoBaHHe TEMBI Coneprxanue paszena JIK | I3 | JIP | CPC | Bee-
1/ ro
qac
2ceMecTp
1 PusnvecKre OCHOBBI Kunematnka MarepuaibHON TOUKH U a0COITIOT- 20 | 10 | 16 | 16 | 82

MEXaHHUKH

HO TBEPJOTO TEJA.

JrHamuka MaTepuanbHON TOUKH U TTOCTyMa-
TENBHOTO IBUKEHUS TBepaoro tena. Camocmo-
AMebHO: HENHEPLUAIIBHBIE CUCTEMBI OTCUETA,
CUJIbI MHEPLUH.

Mexanunueckasi paboTa 1 SJHEPTHsl.

JluHaMMKa BpaIlaTeIbHOTO IBUKEHHSI TBEPIOTO
Tena.

Mexanuka ynpyrux ten. MexaHuka XUAKoCTeN
u ra3oB. CamocmosamenbHo: OCHOBBI PEJISTH-
BUCTCKOM MEXaHUKH.




Mexanunueckue koyeda-
HHW U BOJTHBI.

Kunematnka u QUHAMHKA TapMOHUYECKHX
KoJiebaHuit  (COOCTBEHHBIC, 3aTyXarollue,
BBIHY)K/JICHHBIC), MASITHUKH.

CrnokeHre TapMOHHYECKUX KOJICOaHUM.
MexaHuueckue BOJHBL. YpaBHeHUE Oery-
med BosnHbl. Crosiume BosHbL. Camocmosi-
menvbHo: 3pdext Jloriepa B aKyCcTHKE.

12

10

42

MonekynspHas
®du3uKa U TePMOJIUHA-
MHKa

Pacnpenenenue MakcBemna MOJIEKYJ HUie-
QIBHOTO Ta3a IO CKOPOCTSIM U KHUHETHUYe-
ckux osHeprusaMmM. OCHOBHOE YypaBHEHHUE
MKT. Camocmosimenvho: Ta30BbIC 3aKOHBI.
Pacnpenenenue bonbiimana.

SABnenust nepenoca: nupdysus, TemIonpo-
BOJIHOCTh M BHYTPEHHEE TPECHHUE.
BuyTtpennss sHeprus uaeanbHoro rasa. Pa-
0oTa TepMoAMHAMUYECKON cucTteMbl. Komu-
YeCTBO TEIIOTHL. TernmoeMKocTh. [lukinnye-
CKHME MPOLECChl. DHTPONHUSI U €€ CTaTUCTHU-
yeckas uHrepnperaus. CamocmosamenbHo:
PeasibHbI€ ra3bl, )KUAKOCTU U KPUCTAJIIBI.

10

38

KoHTtpoub

36

36

Hroro 3a 2 cemectp

36

18

36

36

162

3 cemecTp

DJIIEeKTpOCTaTHKA

DIIEKTPUYECKOE 0JIE B BAKYYME U €r0 Xa-
pakrepuctuku. Teopema ['aycca u npume-
HEHHUE €€ JUIsl pacyeTa 3JIEeKTPOCTaTUYECKUX
TIOJIEH.

DnekTpruyeckoe nose B qu3nekrpuke. [o-
TIpu3anusi. NEKTPOEMKOCTh YETUHEHHOTO
MPOBOJIHMKA, KOHAEHCATOpa. DHEPTHUs CH-
CTEMBI MPOBOAHUKOB. OOBEMHAS TIIIOTHOCTD
AIEKTPUUYECKOTO TOJIA.

10

18

41

DNeKTpOMarHeTu3M

3aKOHBI TOCTOSTHHOTO TOKA. VICTOYHHKH 110~
CTOSIHHOTO ToKa. O0001eHHbIi 3akoH Oma
u 3aKkoH Jlxoyns-JleHna (B MHTErpaibHOU U
muddepernmansHoi popmax). MOImHOCTH
toka. [IpaBuna Kupxroda.

MarauTtHoe 1noJje NPOBOJHUKA C TOKOM.
3akon buo—Casapa—-IJlanaca u ero npu-
MEHEHHE K pacyeTy MarHUTHbIX nonei. Ca-
MocmosmenbHo:! J|BUKeHue 3apsKeHHBIX
YaCTHUII B AJIEKTPUUECKOM U MATHUTHOM T10-
nsx. [Ipuammn paboTsl yckoputenen. Jd-
ekt Xonna.

MarnutHoe none B Bemectse. [lapa-, ntna- u
(beppoMarHeTHKy.

DJeKTpOMarHuTHas MHIyKus. CaMmonH-
nykiusi. BzanMuas MHAYKIHsL.

12

16

20

54

DIEeKTPOMAarHUTHBIE KO-
nebaHus U BOJTHBI

Konebarenbublit KoHTYp. CBOOOIHBIE, 3aTY-
Xalolllue U BBIHYXJeHHbIe Konebanus. Ca-
MocmosimenbHo: Y CUITUTENU U aBTOreHepa-
TOPBI NIEKTPOMArHUTHBIX Konebanuit. [1e-
pPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO
TOKA.

18

34




VYpaBHenuss Makcsesia. BeIBOI BOJTHOBBIX
ypaBHeHuH 115 iosieit E u H u3 ypaBHEHUI
Makcgemia. DieKTpoMarHuTHast Ipupoja
CBeTA.

BonnoBas onruka

Wutepdepennus u audpaxmus cera. [lo-
nspu3anus csera. [lormomenue u nucnep-
cus csera. Camocmosmensvrno: Uureppepo-
METpBI.

16

33

HUroro 3a 3 cemecTp

36

18

36

72

162

4 cemecTp

KBanToBas onrruka

TennoBoe nznyuenue. CoekTp U 3aKOHbI U3-
JTy4eHus: abCoIOTHO yepHOTOo Tena. Dopmy-
na I[Tnanka.

Buemmnuii porospdexr. 3akonsr CTonerona.
VYpasaenue DitHinTeitHa st potosaddexra.

Dddexr Komnrona. /lanenne cBera. Kop-

IIYCKYJISIPHO-BOJIHOBOM JTyaJIM3M CBETA.

12

10

12

42

OCHOBBI KBAaHTOBOH
MEXaHUKH

BonHoBbIE cBoMcTBa wactull. l'mmoresa ne
bpoiinsa. Onsitel JleBuccona u Jlxepmepa.
Hudpakius mukpouactun. IlpuHmmm He-
onpeneneHHocTH [ elizenOepra.

VYpaBuenune Ulpenunrepa. BonmnoBas ¢yHk-
LU, €€ CTATUCTHUYECKUI CMBICI U YCJIOBHUS,
KOTOPBIM OHa J0JKHA YJIOBJIETBOPSATD.
CranpapTHble 3a7]a4l KBAHTOBOM MEXaHUKHU:
cBOOO/HAs 4YacTWlla, 4YacTHIa B IOTEHLHU-
aIIbHOM sIME, MOTEHIMANBHBIN 0apbep, KBaH-
TOBBII TAPMOHUYECKUN OCIIUILIATOP.

10

34

OJIeEMEHTHI aTOMHOU
¢buzuku

IToctynarer bopa. Omneir @panka—I epna.
OMIIUPUYECKHE 3aKOHOMEPHOCTH B aTOM-
HBIX criekTpax. @opmyna bansmepa.
KBaHTOBO-MeXaHMUYECKass MOJIEIb aTOMa BO-
nopona. MaruutHslii MomMeHT atoma. CrimH
a1eKkTpoHa. TOHKas CTpyKTypa CHEKTpasb-
HBIX JUHUH. Camocmosamenvno. DPPexT
3eeMaHa.

MHorosnextponssle atoMsl. Ipunnun Ila-
yiau. llopsAok 3amoiIHEHHsI SJIEKTPOHHBIX
obomouek. Ileproanueckas cucremMa XUMHU-
yeckux aneMeHToB /.M. MenaeneeBa. PeHT-
reHoBckue Jydd. CIUIOIIHOM CIEKTp U Xa-
PaKTEepUCTUYECKOE U3TydeHHe. 3akoH Mo3-
. Dddext Oxe.

MonekynspHbie crnekTpbl. KoMOuHammoH-
HOe paccessHue. KBaHTOBBIE ONITUUYECKUE Te-
HEpaTopHI.

12

10

38

OneMeHThl PU3NKH
aTOMHOTO sIJIpa U 3Je-
MEHTapHBIX YaCTHUI]

Omnswitel Pezepdopna mo paccesnuto anbda-
yactull. SAnepHas moxens atoma. CoctaB u
XapaKTepUCTHKU aTOMHOro sijpa. CBolicTBa
1 OOMEHHBIN XapakTep SIIEPHBIX CHIL. DHEp-
rus cBs3u. Jledexr macc. KanmensHas, 060-
JlodeyHas U 0000IIeHHAs MOJICIb sJIpa.

EcTecTBeHHass W UCKYCCTBEHHAsl PaJMOAK-

10

30




TUBHOCTb. BUBI paliOaKTUBHOTO H3JTyue-
HUSL

SnepHble peaknuu. 3aKOHBI COXpaHEHUs B
saepHbIX peakuusx. Jlenenue sanep. Cunres
anep Camocmosamenvno: METOJIbl perucTpa-
MU PATUOAKTUBHOTO U3ITyUEHUS

OOme CBOMCTBA M XapaKTEPUCTUKU dJie-
MeHTapHbIX yacTull. OyHIaMeHTaIbHbI B3a-
umonerictus. Knaccudukarus smeMeHTap-
HbIX YacTull. KBapkoBas cTpyKTypa azapo-
HOB.

Ouznyeckas kaptuHa wmupa. OCHOBHbIE
JOCTIDKEHUSI W TPOOJIeMBbl  CyObsAIepHON
¢usuku. CoBpeMeHHBIE KOCMOJIOTHYECKUE
npencrasiueHud. JlocTwkeHuss  HaOiona-
TENbHOW  acTpoHOMHH. TeopeTruueckue
KOCMOJIOTUYECKUE MOJIEINH.
Camocmosamenbrno: AHTPONHBIA MPUHLIMUIL.
PeBomtoninonHble M3MEHEHUSI B TEXHUKE M
TEXHOJOTHSIX Kak CJEJACTBHUE HAy4YHBIX
JOCTUXKEHUI B obnacTu (107371978
duznyeckas KapTUHa Mupa KaK
dbunocodckas Kareropusi.

KonTponb

36

36

Uroro 3a 4 cemectp

36

36

36

36

180

108

72

108

144

468

3aouyHasi gopma o0yueHUust

HanmenoBanue TeMbl

Conepxanne paszziena

JIK

113

JIP

CPC

Bce-
ro
yac

2 ceMecTp

dusnueckre 0CHOBEI
MEXaHUKHA

Kunemarnka MatepuanbHOM TOUKH U aOCO-
JIIOTHO TBEPAOIO Teia. JIuHaMuKa MaTepu-
AIbHOW TOYKH U ITOCTYIIATEIBHOTO JBUKE-
HUS TBEpAOTo Tena. MexaHuyeckas pabora
1 dHeprus. /J[nHaMuka BpalareabHOoro
JBHKEHHUsI TBEPJOTO TENA.

70

83

MonekyinspHas
®dusnka u TepMOAUHA-
MHKa

Pacnipenenenne MakcBemia MoOJEKyn HJe-
QJIBHOTO ra3a II0 CKOPOCTAM M KHHETHYe-
ckux HHeprusiM. OCHOBHOE ypaBHEHHE
MKT. TI'a3oBeie 3akoHbl. Pacnpenenenue
bonpnmana.

OcHoBbl  Tepmogunamuku. BHyTpeHH:A
SHeprus uaeainpHoro rasza. PaGora tepmo-
IuHamMu4eckoi cucreMbl. KonnuecTBo Tter-
notel. Temmoemkocts. lluknuyeckue mpo-
LIECChl. DHTPOMNMSI U €€ CTaTUCTUUYECKasl UH-
TeprpeTarusl.

61

70

KonTpoins

Uroro 3a 1 cemectp

12

131

162

3 cemecTp

DIEeKTPOCTATHKA.

DNeKTpUUECKOe MoJIe B BAKYyME U €ro Xa-
PaKTEpUCTUKU. DJICKTPUUECKOE MOJIE B AU-
anektpuke. [lonsgpuzanus. 1eKTPOEMKOCTh

60

69




yeAMHEHHOTO IPOBOIHUKA, KOHJIEHCATOPA.

2 | DreKTpOMarHeTH3M 3aKOHBI TTOCTOSIHHOTO TOKA. 4 1 4 | 80 | 89
MarsuTHoOE 10Jie B BAKyyM€ U BEIIECTBE.
DIIeKTPOMAarHUTHAS HHTYKIIHUSL.

KonTpons 4 4
HWtoro 3a 2 cemectp | 8 2 8 |140 ] 162
4 cemecTp
1 | Konebanus 1 BOJHEL I"apmoHnueckue koyiebanus. DIIeKTpoMexa- 4 4 4 73 | 85
KBanToBast onruka HUYeCKHue aHajoruu. BoaHoBas onrTuka.

KBanroBas ontuka. KopnyckynsipHo-
BOJIHOBOM JTyaJIu3M.

2 | Onementsl pusuku ato- | OneiThl Pesepdopaa mo paccesauio anbda- | 4 4 4 74 | 86
Ma 1 aTOMHOT'0 A7pa. yactull. fnepHas mozaenp atoma. Crektp
W3JIy4YEHHSI aTOMa BOJIOPO/Ia.

CocraB U XapaKTepUCTUKHA aTOMHOTO sipa.
SlnepHbie CUTIBIL.

PagnoaktuBHOCTE. BHIBl pagroakTUBHOTO
U3IydeHUs. S IepHbIe pEaKIUu.

KonTposab 9 9

Hroro 3a 3 cemectp | 8 8 8 | 147 | 180

24 | 12 | 28 | 418 | 504

5.2 HEPEYEHbDb JIABOPATOPHBIX PABOT

Nel.0 «Pacuer norpemHoctel mpu u3mMepeHuu o0bemMa HUIUHAPaAY

Ne 1.1. «Onpenenenue yckopeHHs: CBOOOIHOTO MaieHUSI Ha MallTuHE ATBY/1a»

Ne 1.2 «Onpenenenne MOIyIsl CIBUTA CTATILHON MPOBOJIOKH METOI0OM KPYTHUIIBHBIX KOJICOaHHID)

Ne 1.3 «Onpenenenre MOMEHTa HHEPIIUHA METOJIOM TPUDUIISIPHOTO MOBECA

Nel.4. «M3mepenue MoOMEHTa MHEPIIMHM METAITUYECKUX KOJIEI] MPU MOMOIIM MasTHHUKAa MakcBeia»

Ne 1.5 «Onpenenenre MOMEHTa HHEPIIMH KPECTOOOPA3ZHOTO MasiTHUKA

Ne 1.6 «OnpeneneHue CKOPOCTH TMOJIETA MY C IIOMOIIBIO OATUCTUYECKOTO MaSTHUKA

Nel.8 «Onpenenenue yrioBoil CKOpOCTH MPENECCUU U MOMEHTAa UHEPLIMM THPOCKOIIa

Nel.10 «Omnpenenenrie TMHAMHUYECKOM BI3KOCTH KUJIKOCTH MeTO10M CTOKCa

No 1.11 «MccnenoBanue 3akOHOB KONeOATEIHHOTO JIBMKEHHS (PU3NUECKOTO MasSTHUKA U OIpe/eeHHe
YCKOPEHUSI CBOOOTHOTO TIAJICHUS»

Ne 1.12 «Onpenenenue yckopeHHs CBOOOJHOTO MajieHHs ¢ MOMOIIBI0 00OPOTHOTO M MaTeMaTHYeCKOro
MasITHUKOB)»

Ne 1.13 «Ompenenenvie NpUBEACHHONW AMUHBI (U3UYECKOTO MAATHUKA U YCKOPEHHUS CBOOOJHOTO
TaJICHUSD

Ne 1.14 «M3yueHune pe30HAHCHBIX SIBICHUN TIPU KOIEOAHUSX MIOCKOU MIPYKUHBDY

No 1.15 «Onpenenenrie CKOPOCTH 3ByKa B BO3/IyXE METOAOM CTOSTYEN BOJTHBI»

Ne 1.16 «Onpenenenue cKOpoCTH 3ByKa METOJIOM CIIBUTA (a3

Ne 1.17 «Onpenenenue ko3ppuiiieHTa BHyTPEHHET0 TPEHUS BO3/yXa MPHU Pa3InYHBIX TEMIIEpaTypax»

Ne 1.18 «Omnpenenenue OTHOIIEHUE TEINIOEMKOCTEN BO3AyXa IPU MOCTOSIHHOM JAaBJIIEHUN U TIOCTOSIHHOM
o0Beme»

No 1.19 «Onpenenenue yeiabHOM TEMIOTH KPUCTAIUIM3ALUNA U U3MEHEHUS SHTPOIUHU MTPU OXJIAXKICHUU
0JIOBa»

Ne 1.20 «M3yuenue peanbHoro raza (3¢ ¢exr Jxoyns—Tomcona)»

No 2.1. «MoaenupoBaHHe JIEKTPOCTATUYECKUX MOJICH

Ne 2.2 «Onpenenenne EMKOCTH KOHEHCATOPOB MTOCPEACTBOM U3MEPEHUS TOKA pa3psaaa»

No 2.3 «Onpenenenue EMKOCTH KOHIEHCATOPOB MOCTUKOM COTHY

Ne 2.4 «Onpenenenue 3/]C ucTOUHNKA METOJOM KOMIIEHCALIUM»

No 2.5 «M3mepenne conpoTUBIECHUS TPOBOJIHUKOB MOCTHKOM Y HTCTOHA




Ne 2.6 «Mzydenue 0600mEnHOT0 3aKk0Ha OMa 1 U3MEpEeHHe AEKTPOABIKYILEH CHUIIBI METOI0M KOMITEH-
carm»

No 2.8 «OnpenieneHue OTHOILIECHUS 3aps/ia AIEKTPOHA K €r0 Macce C MOMOIIBI0O MarHETPOHA
Ne 2.9 «M3yyeHne MarHuTHBIX MOJIEH, CO3aBAEMBbIX B/I0JIb OCH JUIMHHOM U KOPOTKOM KaTyIIEK»
No 2.10 «3yueHue sBieHUS] B3aUMHOW MHTYKIIHI

No 2.11 «CHsiTHE KpUBOW HAMAarHWYMBaHUSI | METIU THCTEPE3UCa C IIOMOIIBIO OCITUILIOrpaday
Ne 2.12 «Omnpenenenue Touku Kropu gpeppomaraerukar

No 2.14 «MccnenoBanue 3aTyXaronux IEKTPOMAarHUTHBIX KOJICOAHHI

No 2.15 «M3ydeHne BoIHYKICHHBIX JICKTPOMAarHUTHBIX KOJICOaHU)

Ne 2.20 «M3yuenue siBieHus: HHTEpPEpEHIIMNA METOAOM Kojer, HproTonay

No 2.21 «M3ydenue sBieHUs AUPPAKIUNA HA PEIICTKEY

Ne 2.22 «M3yuenue nonsipusoBanHoro cseta. [IpoBepka 3akona Maitoca»

No3.1 «Onpenenenue TeMnepaTypbl ONTUYECKUM TUPOMETPOM

Ne3.2 «MccnenoBanue BHenmHero GoTodpdexTar

Ne3.3 «MccnenoBanue GpoTornemMeHTay

Ne3.4 «M3yuenue cnekTpa aroMa BOJAOPOIa»

Ne3.5 «Onpitr ®panka u ['epua»

Ned.5 «/ludpaxims MUKpOYACTHI] HA IHIETTN

Ne4.6 «IIpoxoxkaeHre MUKpOYaCTHUI Yepe3 NOTeHIIUANbHbBIN Oapbep»

Ne3.4 «M3yueHue cnexTpa aroMa BOAOPOIa»

Ne3.5 «Onbitr ®panka u ['epua»

Ne3.16 «MccnenoBanue NOTIIOMEHHST [3- YACTHUI] B PA3IMYHBIX MaTEpUAIAX)

Ne3.17 «Onpenenenue ATUHBI TPoOEra o- YaCTHUI[ B BO3yXe»

Ne3.18 «OrnpeneneHre HHTEHCUBHOCTH MTOTOKA YaCTUILL PaIMOAKTUBHOTO U3JIyUYEHUS»

6. IPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

Y4eOHbIM IUTaHOM M0 JucHuIinHe «Du3nka» He MPerTyCMOTPEHO BBINOJIHEHUE KYPCOBBIX pa-
60T. KoHTpOsIbHBIE PaOOTHl A CTYJCHTOB OYHOM (hOpMBI OOyUEHHUsS MPOBOJAATCS B PaMKax TEKYIIETO
KOHTPOJISL.

7. OHEHOYHBIE MATEPHAJIBI )11 TPOBEJEHUS ITIPOMEXKYTOYHOM ATTECTAIIAU
OBYYAIOIIUXCH IO JUCHUIIVIMHE (MOAYJITO)

7.1. Onucanue nmoxka3sareJsieil U KpUTEpHeB OLEHUBAHNUS KOMIIETEHI[HI HA PA3JIMYHBIX 3TaNaxX UX
(¢opmMupoBaHusi, ONUCaAHHE KA OLIEHUBAHUSA

7.1.1. DTan TeKylero KOHTPOJIsi

Pe3y.HBTaTLI TCKYILICTO KOHTPOJIA 3HAaHUM U MEXCECCHOHHOM aTTeCTallMyd OLIEHUBAIOTCA MO Cie-
)nyomeﬁ CUCTEMC. «aTTECTOBAH», <«HC aTTCCTOBAaH».

o4Has ¢opMa o0y4yeHHUs

Komnerenunsi | Pe3yabTaThl 00yue- Kpurepun ATTecToBaH He aTtTecroBan
HHS, XapaKTepu3y- OLlEHUBAHMS
ime chopMupo-
BAHHOCTH KOMIIe-

TeHIHH
YK-1 3HaTh (usnueckue | Tecr Beimonnenue B Tecte menee 40%
3aKOHBI  KJIacCHYe- tecra Ha 40-100% MIPaBHJILHBIX OTBETOB

CKOM U pPENSITUBUCT-
CKOM MEXaHUKH;
MOJIEKYJISIpHYIO  (u-
3UKy U TepMOJMHa-

Kontponbubie Ortser Ha 3-5 3aganuii | Pemeno menee 3 3ana-
3aJaHus JJIs 3a- BapuaHTa u3 5 HUH U3 5

ITUTHI TabopaTop-
HBIX paboT




MUKY; OCHOBHBIE
buznveckue  Beu-
YUHBl M 3aKOHBI
JJIEKTpUYECTBA u
MarHeTusMa, dJeK-
TPOMarHUTHYIO T€O-
pHIo Makcsemia;
OCHOBHBIE  3aKOHBI
KoJieOaHMII M BOJIH,
BOJIHOBOIl  ONTHUKU;
OCHOBHBIC  3aKOHBI
KBAHTOBOI ONTUKU U
KBAaHTOBOW MEXaHU-
KH; DJIEMEHTBI aTOM-
HOW (u3uku, ¢u3m-
KU siipa U DJIEMEH-
TapHBIX YaCTHIl, CO-
BpEMEHHYI0  (hU3H-
YECKYIO KapTUHY
Mupa

KonTponbHas
pabora

Pemenue kKoHTPOIIB-
HOH pabOoTHI

HA YIOBJICTBOPHUTEIb-
HYIO OLICHKY

Pemenne koHTponbHOM
paboTHI Ha HEYIOBJIE-
TBOPHUTEJIBHYIO OLICHKY

yMeTb aHAIU3UPO-
BaTb M OIMCHIBATh
¢busnueckue  sBie-
HUSL M IPOLECCHI;
OpUMEHATH (pu3Hue-

Tect

KontposnbHbie
3aJaHus A7 3a-
IIUTHI JIA0OpaTop-

Brinonnenune
tecta Ha 40-100%

Otset Ha 3-5 3ananuit
BapuaHTa u3 5

B tecte menee 40%
MPABUJIBHBIX OTBETOB

Pemeno menee 3 3ama-
HUH HU3 5

HBIX paboT
CKHUE€ 3aKOHBI I
- KontponsHas .
PCLICHIA TIPAKTHIC p ap6 ora Pewenne KOHTpOIIb- Pewenne KOHTPOIBHOU
CKUX 3a1at, HOMW paboTHI paboThl Ha HEeYyOBIIe-
Ha y/IOBJIETBOPHUTEIb- | TBOPUTEIHHYIO OLIEHKY
HYIO OLIEHKY
BJaJeTh OCHOBHBI- Tect Brmonnenue B Tecte menee 40%
MH  METOJaMH pe- tecta Ha 40-100% NPaBUIBHBIX OTBETOB
meHns (PU3HYeCKHX | KOHTPOJIbHBIE

3aaa4d

3a/1aHus JIJIsI 3a-
IIUTHI JJA0OpaTop-
HBIX paboT

Kontponbsnas
pabota

Ortget Ha 3-5 3ananuit
BapuaHTa u3 5

Pemenne KOHTPOITB-
HOM paboThI

Ha yJIOBJIETBOPUTENb-
HYIO OIICHKY

Pemeno menee 3 3ama-
HUH U3 5

Peuienne KOHTPOIBHOM
paboThl Ha HEeyOBIIe-
TBOPUTENBHYIO OLIEHKY

7.1.2. JTan npoMe;KyTOYHOr0 KOHTPOJISI 3HAHUI

Pe3ynbpTaThl MpOMEXKYTOUHOTO KOHTPOJIS 3HAHUMN OLIEHMBAIOTCS 1, 2, 3 1o cieayromel CUCTeEMeE:
«OTIIMYHOY; «XOPOLIO»; «YJOBIETBOPUTEIIBHO; «HEYAOBIETBOPUTEIILHOY

Komnerenuusi | Pe3yabTarthl 00yue- Kpurtepun OTa. Xop. YaosJ. Heynos.i.
HHfA, XapaKTepu3y- | OleHUBAHUS
wmue chopMupo-
BAHHOCTh KOMIIE-
TeHIHHN
YK-1 3HaTh (pU3MYEcKUe Tecr 10-12 7.9 4-6 Mence 4
3aKOHBI  KJIACCHYE- .
CKOU M PEISATHBUCT- 12 3apanmii




CKOM MEXaHMKHU;
MOJIEKYJIIpHYIO (hu-
3UKy W TEpPMOJUHA-
MUKY; OCHOBHbIE
dusznueckue  BEIH-
YUHBl U 3aKOHBI
AIEKTPUYECTBA u
MarHeTusma, dJeK-
TPOMAarHUTHYIO TEO-
pHIo Makcaeia;
OCHOBHBIC  3aKOHBI
KoJIeOaHMH W BOJIH,
BOJIHOBOI  OIITHKU;
OCHOBHBIE  3aKOHBI
KBAaHTOBOW ONTHKHU U
KBaHTOBOI MeXaHH-
KW, DJIEMEHTBI aTOM-
HON (u3uku, pusu-
KA siipa U DJIEMCH-
TapHBIX YaCTHII, CO-
BpEMEHHYI0  (u3u-
YECKYIO KapTUHY
MUpa

YMeThb  aHaJIUu3upPO- Tecr 10-12 7-9 4-6 Menee 4
BaTb M OIMCHIBATh

¢usuueckue  sBie-
HUS U IPOLECCHI;
OpUMEHATHh (pu3nye-
CKHE€ 3aKOHBl s
pelIeHusl MpaKTHye-
CKHX 3ajau;

12 3agannii

BJIa/IeTh  OCHOBHBI- Tecr 10-12 7-9 4-6 Menee 4
MH  METOJaMH pe-

MICHUA (I)I/ISI/I‘-ICCKI/IX
3aaa4

12 3agannii

7.2. IlpuMepHbIi NepevYeHb OLEHOYHBIX CPeACTB (THIMOBbIE KOHTPOJIbHBIE 3aJaHUSl WJIN Ma-
TepUAaJibl, HEO0XO0AUMBbIe VISl OLeHKH 3HAHUI, yMeHHM i, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH)

7.2.1. IlpuMepHbIii nepeyeHb 3aJaHUH A1 NOATOTOBKH K TECTUPOBAHUIO

1. VkaxuTe XxapakTep IBHKEHHUS MaTEpPUAIbHON TOUKH, €CJIM U3BECTHO, YTO HOPMaJIbHOE YCKOpe-
HHE an=CONSt, a TaHTeHIManbpHoe yckoperne a;=0.

OTBeT: paBHOMEPHOE IBMKEHUE IO OKPYKHOCTH.

2. Jlsukenue Tena Ha miockoctu XOY OmHCHIBaeTcs ypaBHeHHsAM X=t-3 u y=10-2t2. Tlo kakoii
TPAEKTOPHUH JIBUXKETCS Ten0? YeMy paBeH MOJyJIb CKOPOCTH B HaualIbHbII MOMEHT BPEMEHU?

Ortser: no napaboie; 5 m/c

3. Mstg Maccoit M, ABUTAACh CO CKOPOCTBIO Uy, A0COIIOTHO YIPYTO yaapsAeTcss O CTEHKY O[] yT-
JIOM 0 K €€ TIOBEpXHOCTH. OIpenennTe, Kakol UMITYJIbC IIOJYYUT CTEHKA B PE3YJIbTATE COYNapEHUS?

OtBet: 2My, Sina

4. PaccuuTaiiTe MOMEHT MHEPLHMU OJHOPOIHOTO cTepkHs Maccod 10 Kr u niauHON 1 M OTHOCH-

TEJIbHO OCH, MPOXOSIIECH HA PACCTOSSHUM 25 CM OT OJHOTO €ro KOHIIA.
Orset: 1,46 xr-M2.




5. Konebanus marepuanbHOl TOYKH onuchiBatoTcsi ypaBHeHreM X=0,02cos(2nt+0,257),m. 3anu-
IIMTE YPaBHEHHUE MPOCKIIUU YCKOPEHHs Ha och OX IS TON TOUKH.

Otser: a, = - 0,08-m2cos(2nt+0,25m), m/c2.

6. CpaBHHTE pabOTy UACATBHOTO ra3a MNPy PACIIUPSHUN U3 OJJHOTO COCTOSIHUS B H30TEPMUUYCCKOM
1 aguabaTHOM mporeccax?

OtBet: B nsorepmuueckoM mpoiiecce ras copepmut 60biyo pabory.

7. SIBnsieTcst I SKBUIOTEHIMATIBHON MJIOCKOCTh CHMMETPHH S B IOJIC S
TOUYCYHBIX 3apsAIOB: a) 1=02=q; 0) q1=+(; J2=-07 a a
Otser: a) HeT; 0) 1a. ! 2
8. JIBa 6ecKkOHEYHO JJIMHHBIX NPAMOJIMHEWHBIX MPOBOJHUKA C MPO-
TUBOMOJIOKHBIMU TOKaMu (12=211) nexaT B IIOCKOCTH, MEPIIECHAUKYISIPHOM |1 : I 2
IJIOCKOCTH pUCyHKa. Ha KakoM y4acTKe HaXoJATCs TOYKH, B KOTOPBIX Mar- _1_®_2_ Tl' - 3_ 4_

HUTHAs UHAYKLMS paBHA HYJO?

Ortser: 1.

9. Kak u3MEeHHTCSI MOUTHOCTh M3IIy4eHHs a0COIIOTHO YEpHOTO TeJa, €ClIM JUIMHA BOJHBI, HA KOTO-
PYIO IPUXOJUTCS MAKCUMYM €T0 UCITYCKaTeIbHON CIIOCOOHOCTH, YBETMYUTCS B 2 pa3a?

OtBer: yMmeHbMTCA B 16 pas.

10. AktuBHOCTH 4 HEKOTOporo uzorona 3a 10 cyrok ymenbmuiach Ha 20%. OnpeneauTs Nepuo
noJtypacmaza 3toro usorona. Orser: 31 cyT.

7.2.2. IlpuMepHblii nepeyeHb 3aJaHUI 15 pelieHUs] CTAaHAAPTHBIX 32124

1. Teno Opocunu moj yriiom 60° k TOPU30HTY, cO00UMB eMy ckopocTh 20m/c. Onpenenure
paauyc TPaeKTOPUU Yepe3 OJHY CEKyHy mociie Opocka. OTBET OKPYIJIUTE JI0 IIEJIOTO.

Oteer: 18 m.

2. [Tyns maccoit 10 e netsmas TOPU30HTAIBHO CO cKOpocThio 200 m/c TonafaeT B cepeuny
OJIHOPOJIHOTO CTEP>KHSI, TMOJBEIIEHHOTO MIAPHUPHO 3a OJAUH KoHell. Ompenenure WX OOy YTIOBYIO
CKOpOCTH nocye coyaapenus. Macca crepxus 240 e, nnunHa 40 cm.

Otser: 100 pao/c.

3. Cwmecs ra3zoB coctouT u3 20 r Bogopoaa u 120 r HeoHa. Onpenenure yaeabHYO TEII0eM-
KOCTh CMECH T'a30B MPHU MOCTOSTHHOM 00BEMeE.

Ortser: 0,21 ?

4. Onpenenutb MOAYIb pabOTHl H30TEPMHUUECKOI0 CXKAaTUs ra3a coBepiuaroniero nuki Kapxo,
KII[ xoroporo n=0,3, eciu paboTa n3oTepMuueckoro pacurpenus papaa 10 J[x.

Otser: 7.

5. B Tpex BepumHax KBajapara co CTOPOHON 2 CM HaXOJSATCsl OJUHAKOBBIE TOUEUHBIE 3apsiIb
no 108K kaxxaprit. OnpenenuTe Moy HANPSHKEHHOCTH U IOTEHIIMA MOJISl B UeTBEPTON BEpIIMHE.

Otsert: 42,3 kB/m; 1,2xB.

6. OnpeseauTh Pa3sHOCTh TOTEHIMAIOB MEXKIY Toukamu 1 m 2 1 R:|1 &2 :IRZ &3
npencrasieHHoi nemu: €1 =2,0B, € =50B,&=2,0B,R1=1,00Mm, R> 1 R, 2 ’_‘
=2,0 Om, R3=2,0 Om. —

Orsert: -4,4 B.

7. B ogHOpogHOM MarHuTHOM mone ¢ uHaykmuei 0,35 7 paBHOMepHO ¢ yacTtoToii N = 480

06/wun BpamaeTcs pamka, coxepxkamas N = 1500 BuTkoB miomazasio S = 50 cy?. Ock BpalleHus IeXKHT B
IJIOCKOCTH PaMKU M TEPIEeHANKYIApHA JUHUSAM WHAyKIuu. Onpenenuts Makcumanbayo DJ[C uHIyK-
[IM1, BO3HUKAIOIIYIO B paMKe.

Otsert: 132 B.



8. Ecnu MHTEHCHBHOCTH €CTECTBEHHOTO CBETA, MIPOXOISIIETO Yepe3 MOISIPU3aTop U aHau3a-
TOp, YMEHBIIIaeTcs B 4 pasa, TO yroJl MeX/ay UX TJIABHBIMH IJIOCKOCTSMU PaBEeH

Ortser: 45°.

9. [Tpu uccnenoBanuu Gorodrddexra ¢ moBepxHOCTH UHKA (As=43B) ycTaHOBIIEHO, YTO TIpU
M3MEHEHHMH YacTOThI MaJaromiero ceera B 1,2 pasa i npekpamienus Gotordpderra HeoOX0IUMO YBEIH-
YHUTH 3aJIep)KUBaroIIee HaNpspDKkeHne B 1,6 paza. OnpeaenuTe 4acToTy U3JyYSHHS B IEPBOM IKCIICPUMEH-
TE.

Orser: 1,45-10%Tn .

10.  DnekTpoH BBHIOWUT W3 aTOMa BOJOPOA, HAXOISIIETOCsI B OCHOBHOM COCTOSIHHH, (DOTOHOM ¢
sHeprueit e=17,73B. Onpenenurte CKOPOCThb IEKTPOHA 3a MpeJieIaMu aToMa.

Ortser: 1,2 Mm/c.

7.2.3. llpuMepHBIii epevyeHb 3aJaHU 1JI51 pellleHus] MPUKJIAAHBIX 32124

1. Bo ckonpko pa3 Monylb HOPMaJbHOTO YCKOpPEHHS TOYKH, Jiexkaleil Ha o0ojae Koueca,
00JIbIlle TAHTEHIIMAIBHOTO YCKOPEHUS B MOMEHT BPEMEHH, KOTJa IMOJIHOE YCKOPEHHE COCTABIISIET YTroll
30° ¢ HampaBiIEHNUEM JIMHEHHOI CKOPOCTH.

Otset: 0,58

2. [Tynsa maccoit 10 2 nersmas ropu3oHTAIBHO co ckopocThio 200 M/c onaaeT B cepeAuHy
OJIHOPOJIHOTO CTEP>KHSI, TIOJIBEIICHHOTO MAPHUPHO 32 OJMH KoHell. Ha kako# yroi OTKJIOHUTCS B pe3yJib-
TaTe coyaapeHus crepakeHb? Macca crepxkss 240 2, nnuna 40 cm.

Ortger: ¢=0,93 pao= 530,

3. KIIJI TemuoBoii Mammubl, paboTaromiei mo mukiay 1-2-3-1 P4
paBeH 7o (cM. pucynok). Haiitu KIIJ| # TteroBoit MmarumHbl, paboTaroriei 2 3
o nukiry 1-3-4-1.

n 1 4
Orser: 5= "
1-n, >
Vv
4. DJEeKTpUYEcKoe MoJie CO3/1aeTcsi OECKOHEUHO UIMHHOM 3apsKeHHOM HHUTHIO C JTMHEHHOU

IUIOTHOCTBIO 7 =-2 #K7i/cm. Kakyto cKOpOCTh PHOOPETET AJIEKTPOH, YAATHBIIMCH IO/ ACHCTBUEM MO
BJIOJTh JIMHUH HAIPSHKEHHOCTH C pacCTOSHUA M1 =1 cm norz =2 cm ?

Otsert: 3 Mwm/c.

S. barapen wumetror OJAC 110B u 220B, conpoTuBieHus
R, =R, =1000m, R; =5000m (cm. puc.). HaiiTu moka3anue ammepmerpa.

Ortser: 0,4A.

6. [Io mpoBOOHUKY, U30THYTOMY KakK ITOKa3aHO Ha PUCYHKE TEUET
Tok | . 3anumuTe B1bIpaXkeHne st MOTyJIsi MATHUTHON MHAYKIIUU B Touke O. |

I

Orser: L
8R O

7. Tok B konebaTenbHOM KOHTYpE 3aBUCUT OT BPEMEHHM Kak

I=Imsinant, Tme Im=90MA, @o=4,5-103c". Emkocts kommencatopa C=0,50ux®.
Haiiti MHIyKTUBHOCTH KOHTYpa U HAMPSKEHUE Ha KOHAeHcaTope B MOMeHT t=0.

Otet: L=1mlH, Un=0,4B.

8. MoHoxpomaTH4eCcKOe U3TyUYeHHUE C ITUHOM BOIHBI, paBHOU 500 Hu, TagaeT HOpMaJIbHO Ha
TJIOCKYIO 3€PKaJIbHYIO TTIOBEPXHOCTh M JAaBUT Ha Hee ¢ cwior 10 wH. Onpeaenure 4ucio GOTOHOB, €xXe-
CEKYH/IHO MaJIalolUX Ha 3TY OBEPXHOCTb.

Orser: 3,8-10%8,



9.

OmnpenenuTb CKOPOCTh 3JIEKTPOHOB, OOMOAPIUPYIOIIUX aHTHUKATO PEHTTEHOBCKOM TpyO-

KH, €CJTH KOPOTKOBOJTHOBAs TPAHUIIA CIIONIHOTO PEHTTCHOBCKOTO CIIEKTpa paBHA 1 H.
Otser: 20 Mwm/c.

10.

SHCKTPOH Haxo4uTCsa B OJHOMCPHOM INOTCHIHUAJIBHOM AIIUKE H.IPIpPIHOfI 1 HM B OCHOBHOM

cocrostHuH. OIpeeTuTe BEPOSITHOCTH OOHAPYKHUTH JICKTPOH B KpalHEH YeTBEPTH SIIUKA.
Ortser: 9%.

7.2.4. llpuMepHbIii epevyeHb BONPOCOB /sl MOATOTOBKH 3a4€Ty

N

~No

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

3 cemecTp (324€T C OLEHKON)

DEeKTPOCTaTUUECKOE T0JI€ B BAKYYME U €r0 XapaKTepUCTUKH (HANPSHKEHHOCTh U MOTEHLIUAN).
[IpuHIHUI cynepno3unuu moJen.

Teopema ["aycca niist 3JIeKTPOCTaTUYECKOTO MOJISI B BAKYYME.

Pabora snekrpocratnyeckoro nois. Teopema o MUPKYJIALUU BEKTOPA HANPSIKEHHOCTH DJICK-
TPOCTATUYECKOIO MOJIS.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM MOJ€. DJIEKTPOEMKOCTb YEIMHEHHOI'O IPOBOIHMKA.
DNEKTPOEMKOCTh KOHIEHCATOpA. DHEPIUsl KOHJEHCATOPA.

Dnektpuueckoe nose B audiiekTpuke. [lonspuzamus quanektpuka. Teopema [aycca asis snek-
TPUYECKOIO MOJIS B JUDJIEKTPHUKE.

[TocTOSIHHBIN 37IEKTPUUYECKUN TOK U €r0 XapaKTePUCTUKH. 3aKOHBI IOCTOSSHHOTO TOKA.
MaruutHoe none B Bakyyme. MarautHas nHayknus. [IpuHoun cyneprno3uuuu nojiei.

3axon buo-Casapa-Jlannaca u ero npuMeHeHHe K pacueTy MarHUTHOTO MOJISl IPSIMOTO U Kpy-
TOBOI'O TOKOB.

Teopema ['aycca u Teopema 0 HUPKYJSIUU BEKTOpAa MarHuTHOM MHAyKumu. [lone conenonna
U 110JI€ TOPOUAA.

JIelicTBrE MarHUTHOTO I10JI HA JBUKYIIMICS 3apsil, IPOBOAHUK C TOKOM M PaMKY C TOKOM.
MaruuTtHoe 1nosie B BeniecTse. MarHuTHele MOMEHTHI aTOMOB. Hamaranuennocts. Teopema o
IUPKYJSLUU JUIsI MATHATHOTO IOJIS B BemecTse. HampskeHHOCTh MarHMTHOro mnojs. Mar-
HUTHAas IPOHULIAEMOCTb.

Jna- u napamaruetuku. @eppomarsetTuku. KpuBas HaMarHnuuMBaHus. MarHUTHBINA THCTEpe-
3uc. Touka Kropnu

3aKoH 3JEKTPOMarHUTHON MHAYKUKMU. CaMOMHAYKIMS, UHAYKTUBHOCTh. B3anMHast UHIyKIus.
OHeprus MarHUTHOTO TOJIS.

VYpaBHenust MakcBeiia B MHTErpajgbHOU (opMe.

IIpononpHBIE M NONIEPUYEHHBIE BOJIHBI B YIPYIoM cpene. XapakTEpUCTUKH BOJH. YpaBHEHHE
I10cKoi BoJIHBL. BonHOBoe ypaBHenue. uTepdepennus cera. Pacuer nnTepdepeHIMOHHOM
KAapTUHBI OT IByX UCTOYHHUKOB.

WNuTtepdepennus B TOHKUX IIeHKaX. [lojg0ckl paBHOrO HakjoOHa M paBHOW ToimuHbL. Konbia
Herorona.

Hudpaxius Openens Ha KPYIJIOM OTBEPCTHH U HA KPYIJIOM HETPO3PAuHOM JTUCKE.
Hudpaxius OpayHrodepa Ha MIETH.

JlndpakimoHHas peieTKa U ee XapaKTepUCTUKH.

[Tonapuzanus ceera. 3akoH Mamtoca. Crenens nosispusanuu. 3akoH bprocrepa.

7.2.5. IIpuMepHbIii nepeyeHb BONMPOCOB /IUISl MOJATOTOBKHU IK3aMeHaM

el el

o o

2 cemecTp (3K3aMeH)
KunemaTtnka MatepruaabHON TOUKH M MOCTYNATEIHHOTO IBY)KCHHS TBEPIOTO TEa.
WNuepuuanbHble cucTeMbl 0TcueTa. 3akoHbl HbloTOHA.
Nmnynbe Tena. 3aKkoHbl U3BMEHEHHUSI M1 COXPAHEHUS UMITYJIbCA TeJIa.
Mexannueckasi pabora. Kunetnueckas 3Heprusi U ee cBsi3b ¢ pabOTOI BHEUTHUX U BHYTPEH-
HUX CHII.
[HoTenuunanpHas sHeprusi. CBA3b CUIIBI U TOTEHIIMAIBHOW SHEPTUH.
3aKOH COXpaHEHHMS U MPEBPALICHHUS MEXaHUYECKON SHEPTUU



10.
11.

12.

13.

14.
15.

16.
17.
18.
19.

20.

NookrwnpE

®

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

MoOMEHT uUMITyJIbCa YacTHUIbl. 3AaKOHBI U3MEHEHUS! U COXPAHEHUS] MOMEHTAa MUMITYJIbCa YacTH-
LB

MoMEHT MHEpIMU TBEPAOro Tena. Pacyer MOMEHT MHEPIIUH Tel MpaBWIbHOU (opMbl. Teope-
Mma [Irelinepa.

MowmeHT cuibl. OCHOBHOM 3aKOH IMHAMUKH BpalllaTeIbHOIO ABM)KEHUS TBEPAOIO TEa.
MoMeHT uMItysbca TBEPIOTo Tena. 3aKOH U3MEHEHUS U COXPAHEHUsT MOMEHTA UMITYJIbCA.
apmonmnueckue xoyiebaHuss U UX Xapakrepuctuku. uddepeHnnaipHoe ypaBHEHHE TrapMo-
HUYECKUX KOoJeOaHuM U ero pelieHue.

JuddepennnanbHoe ypaBHEHHE 3aTyXalOUMX KoJieOaHHU U ero peuieHue. XapakTepUCTUKH
3aTyXamIuX KOJICOAHHIA.

HuddepennnanbHoe ypaBHEHHE BBIHYXICHHBIX KoJieOaHHl U ero pemienue. Pe3oHaHcHbIe
KpUBBIE.

Pu3nueCcKUil MasiTHUK.

WneanpHblil ra3. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHU UAEAIBHOIO ra-
3a. ['a30BbI€ 3aKOHBI.

Pacnipenenenne Maxkcgenna u pacnpenenenne bonbimana. bapomerpudeckas gpopmyna.
SBnenus nepeHoca.

OcHOBBI TepMOAMHAMUKU. BHYTpeHHss 3Heprus ujaeanbHoro raza. Pabora tepmonnHamuye-
ckoi cuctembl. KonudectBo Temnotsl. TemnoemkocTs. [1epBolil 3aKk0H TEPMOAMHAMUKH U €TI0
IIPUMEHEHHE K U30IPOLIECCAM.

Oo6patumbie u HeoOpaTtuMmebie mpouecchl. [uknnueckue npoueccel. [ukn Kapno. Koadduiu-
€HT II0JIE3HOT'0 JIEUCTBUS TEIUIOBBIX MAIIMH. BTOpO 3aKOH TEPMOIMHAMUKHU

DHTponusi U €€ CTaTUCTHYecKas WHTeplipeTanus. Bo3pacranue 3HTpONUU MpU HEPaBHOBEC-
HBIX ITponeccax. [ paHuIBI IPUMEHUMOCTH BTOPOIO 3aKOHA TEPMOJUHAMHUKH.

4 cemecTp (3K3aMeH)

TennoBoe n3nyuenue. OCHOBHbIE XapaKTEPUCTUKHU TEINIOBOTO U3JIy4EHUS.

3akoH Kupxroda. CriexTp U 3aKOHbI H3IIy4eHHs a0COJIIOTHO YEPHOI'o Tea.

KBanroBas runoresa. ®opmyna [Inanka. OnTuyeckre NUpOMETPhI

®otoHbl. Macca u umnyssc GoTtoHa. JlaBieHue cBeTa.

Buewnuit poroaddext. 3akonsl CtosneToBa. YpaBHeHHE DUHIITEHHA.

Dddext Komnrona.

Bonnossle cBoiicTBa yactuil. ['unoresa ae bpoitns. [1nockas BonHa e bpoitns. DxcnepuMeH-
TaJbHBIE NIOJITBEPKICHHUS BOJHOBBIX CBOWCTB YAaCTHII.

CootHomieHus HeonpeaeneHHocTel [elizendepra.

BonHoBast pyHKIMS U ee cTaTUCTUYECKOE TOJKOBaHHE.

VYpasuenue llpeaunrepa. Co6cTBeHHbIE 3HaU€HUS SHEPTrUU. COOCTBEHHBIE (QYHKIIH.
JIBr>keHue cBOOOIHOM YaCTHUIIBI.

Yactuna B oxHOMepHOM noTeHuuanbHOU siMe. KBaHTOBaHue sHepruu. [IpuHumn coorser-
ctBus bopa.

["apMoHMYECKU OCIUILIATOP.

[TpoxoxaeHne YacTHIIBI Yepe3 OJIHOMEPHBII MOTEHIUANBHBINA Oapbep, TYHHEIbHbIH 3 deKT.
KBaHTOBO-MeXaHHUECKass MOJENb aroMa BoJopoaa. KBaHTOBBIE uyucia 3JIEKTPOHA B aTOME
Bosioposia. Cxema sHepreTHYecKux ypoBHel aroma Bojgoposa. [Ipasuina otOopa.
PentrenoBckue ryun. CIuiomHOM CIEKTP U XapaKTEpUCTUYECKOE U3ITydeHHe. 3aKkoH Mo3mu.
CocTaB M XapaKTEpUCTHKH aTOMHOTO sifpa. SnepHsie cuibl.Jlepekr macc. DHeprus CBs3H.
VYienbHas 3HEPrUs CBS3HU.

PannoakTBHOCTB. 3aKOH paJMOAKTUBHOIO pacnaja.

Buasl 1 3aK0HBI paIMOAKTUBHBIX MTPOLIECCOB.

SAnepHble peaky. 3aKOHBI COXPAHEHUS B AEPHBIX peakuusax. Jlenenue suep. CUHTES siuep.



7.2.6. MeTonMKa BbICTABJIEHHA OLEHKH MPHU NPOBeJeHUH MPOMEKYTOYHOI aTTecTaluu

DK3aMeH MPOBOJUTCS IO TECT-OUeTaM, KaKIblid U3 KOTOPHIX COAEPKHUT 12 BOmpocoB u 3ajaad.
Kaxxnpiii mpaBUiIbHBIA OTBET B TecTe oleHuBaerca 1 6amioM. MakcuManabHOE KOJIUYECTBO HaOpaHHBIX

OamioB — 12.
1. Ouenka «HeyoBIeTBOPUTEIHHO» CTABUTCS B ClTydae, €CJIM CTYACHT HaOpai MeHee 5 0ayiioB.
2. Onenka «Y IOBJIETBOPUTEILHOY» CTABUTCS B CIIydae, €CIM CTYACHT HaOpai oT 5 10 6 6amios.
3. Onenka «XopoIIo» CTaBUTCS B CiIydae, €CIIM CTYJAeHT HaOpai ot 7 10 9 6amios.

4. Onenka «OTIMYHO» CTaBUTCS, eciid cTyAeHT Habpan ot 10 qo 12 6amios

7.2.7. IlacnopT OLIEHOYHBIX MATEPHAJIOB

KounTpoJsnpyemsble pa3ieibl
(TeMbl) TUCHUILIHHBI

Koa xonTpommpyemoi
KoOMIIeTeHIIMH (UM ee
4acT)

HaumenoBanue
cpeacTBa

OICHOYHOI'0

Kunematuka  maTepuaibHOU
TOYKHA M a0COJIFOTHO TBEPAOTO
Tela

OIIK-1

Tect
KoHTposbpHbIe 3a1aHus IS 3aIIHTHI
J1a00paTOPHBIX pabOT
Y cTHBII onpoc

JnHaMuka.

OIIK-1

Tect
KoHTposbpHbIe 3aaHus IS 3aIIHTHI
J1a00paTOPHBIX pabOT
YcTHBII onpoc

MexaHnndeckue KonebaHus

OIIK-1

Tect
KoHTpobpHbIe 3a0aHusl IS 3aIIHThI
71a00paTOPHBIX pabOT
YcTHBII onpoc

duznyeckue OCHOBBI MEXaHM-
KH

OIIK-1

KonTpoabHnasi padora

MonexynsipHas ¢pu3uKa u Tep-
MOJIMHaMHUKa

OIIK-1

Tect
KonTponbsHbIe 3a1aHust TSI 3aIUTHI
1a00paTOpHBIX PaboT
VYeTHBII onpoc
KontpoabsHas padora

DneKTpocTaTuKa

OIlK-1

Tect
KoHTposnbHbIe 3a1aHus TS 3a1UThI
1a00paTOPHBIX pabOT
YeTHBIT onpoc
KonTtpoabHas padora

DNeKTpOMarHeTu3M

OIlK-1

Tect
KoHTposbHbIe 3a1aHus 1715 3aIUThI
71a00paTOPHBIX pabOT
YeTHBIT onpoc
KouTpoJsbHas pabora

3JICKTpOMaTHPITHBIe KoJe0a-
HHUS 1 BOJHEL. BoirHOBas onTu-
Ka

OIIK-1

Tecr
KoHTponsHbIe 3a1aHusT TSI 3aIUTHI
1a00paTOpHBIX PaboT
YcTHBII onpoc

KBaHToBas onTuka

OIIK-1

Tecr
KoHTponpHbIe 3a1aHusT TSI 3aIUTHI
1a00paTOpHBIX PaboOT
VYeTHbI onpoc

10.

KBanrToBasg MexaHnuka

OIIK-1

Tect




KOHTpO.HI:HBIC 3aaHuA AJid 3alUThI
71a00paTOPHBIX pabOT
VYeTHbII onpoc
KonTpoabHas pabora

11.

dusuka aromMa M aTOMHOIO OIIK-1 KonTpoJibHbIE 3a0aHUS 1JI 3aLIUTHI

sapa 71a00paTOPHBIX pabOT
VYeTHbII onpoc

KonTpoabHas pabora

7.3. MeToauuecKkue MaTepHuaJibl, onpeacjJadoumue nNnpoucaypsbl ONecHUBaHUA 3HaHHﬁ, yMeHHﬁ,

HABBIKOB M (UJIM) ONBITA AeATEJILHOCTH

TectupoBanue (10 TeMe WIM UTOTOBOE) OCYIIECTBISCTCS, TUOO MPU MOMOIINA KOMIBIOTEPHOU CH-

CTeMbl TECTHpPOBaHUS (B cemecTpe), MO0 ¢ HCIOJIb30BAHMEM TECT-3aJaHuil Ha OyMa)KHOM HOCHUTEJE.
Bpewmst tectupoBanust 60 MUHYT. 3aTeM OCYIIECTBIISIETCS MPOBEPKA TeCTa (ABTOMATUYECKU ITPOrPAMMOiA)
WM 9K3aMEHATOPOM M BBICTABIISETCS OLIEHKA COTJIAaCHO KpUTepusM. TecThl copepkar 3ajaauu, Kak 0azo-
BOT'O YPOBHSI CJIO)KHOCTH, TaK ¥ TIOBBIIIEHHOTO.

K kaxnoit maboparopHoii paboTe MpeaoKeHbl MITh BAPUAHTOB IO MATh 3aJaHHM, COIEpIKaLIX

OJIMH TEOPETUYECKHI BOIPOC M HECKOJIbKO KAaueCTBEHHBIX 33/1a4 10 TeMe J1abopaTopHO# paboTsl. 3aia-
HUS BBIMOJHSIOTCS CTYJCHTOM AoMa. Ha 3aHsTun BeaeTcsl yCTHBIN OMPOC M0 PEHICHHBIM BapUaHTaM.

KontpomnbHbie paboTsl comepxar mo 5 3amad. KontponeHas padoTa MOXXET OBITh NMPENIOKEeHa B

Ka4yCCTBC HOMaHIHeﬁ pa6OTBI MO0 UHANBUAYAJIbHBIM BApHUAHTaM.

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

8. VYYEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHMUIIIAHBI

8.1. Ilepeuenn yueOHOIl JUTEpATypPbl, HEOOXOAUMO 1JI51 OCBOEHMS UCHUTIIHHBI

BoJabkenmreiin B.C.
COopHuk 3a1a4 o odmiemy Kypey ¢usuku. - CII6. : Kumxkusriii mup, 2005. - 328 c. - 151-00.

CageabeB U.B.
Kypc obmieit puzuku : B 5 kH.: Yueb. mocobue. Ku.1 : Mexanuka. - M. : Actpens: ACT, 2005. -
336 c.:un.-ISBN 5-17-002963-2 : 131-00.

CaseaneB U.B.

Kypc obmieit puzuku : B 5 kH.: Yueb. mocobue. Ku.2 : DnekTpudyecTBo U MarueTusM. - M. : Act-
pens: ACT, 2005. - 336 c. : mi . - ISBN 5-17-003760-0 : 131-00.

Caseanes U.B.
Kypc obmeit puznku : B 5 xH.: Yueb. nocobue. Ku. 3 : MonekynspHas pusnka u TepMoIuHAMU-
ka. - M. : Actpens: ACT, 2005. - 208 c. : i . - ISBN 5-17-004585-9 : 131-00.

Cageanes U.B.
Kypc obmieit puzuku : B 5 kH.: Yueb. mocobue. Ku.4 : Bonusl. OnTuka. - M. : Actpens: ACT,
2005. - 256 c. : un . - ISBN 5-17-004586-7 : 131-00.

Cageanesn U.B.
Kypc obmeit puzuku : B 5 kH.: Yueb. nocobue. Ku. 5 : KBanToBas ontuka. AtomHas ¢puzuka. Ou-

3MKa TBeporo tesa. Pu3nka aTOMHOTO sApa U AJIeMEeHTapHbIX yacTull. - M. : Actpens: ACT,
2005. - 368 c. - ISBN 5-17-004587-5 : 131-00.

Tpopumona, T.U.
Kypc ¢pusuku : yuebd. mocodue. - 8-¢ u3j., crepeorurr. - M. : Beicmr. mik., 2004. - 544 c. : v -
ISBN 5-06-003634-0 : 240.00.

Cagseabes, U. B.

Kypc obmieit ¢pusuku : B 5 1. : yueb. mocodue. T. 1 / CaenbeB U. B. - 5-e uzn. - Cankr-IlerepOypr
: JIanb, 2011. - 352 c. - Kuura u3 komnekiuu Jlans - @usuka. - ISBN 978-5-8114-1207-5.

URL.: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=704



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=704

Cageanbesn, U. B.
Kypc o6meit ¢pusuxu : B 5 1. T. 2 / CaenbeB U. B. - 5-e u3a. - Cankr-IlerepOypr : Jlans, 2011. -

8.9 352 c. - Kaura u3 xoyuieknuu Jlags - @usuka. - ISBN 978-5-8114-1208-2.
URL.: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=705
Cageanes, U. B.
810 Kypc obmeit pusuku. T. 3 / CaenbeB U. B. - 5-e uzn. - Cankr-IlerepOypr : Jlanp, 2011. - 224 c. -

" |Kaura u3 xomeknuu Jlaus - @usnka. - ISBN 978-5-8114-1209-9.
URL: http://e.lanbook.com/books/element.php?pll cid=25&pll id=706

Cageabesn, U. B.

Kypc obmieit pusuku : yaeoHoe mocodwme : B 5 1. T. 4 / Caenbes U. B. - 5-¢ u3z. - Cankr-
8.11 [[TerepOypr : Jlanb, 2011. - 256 c. - Kaura u3 xoyueknuu Jlanp - @usnka. - ISBN 978-5-8114-

1210-5.

URL: http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=707

Cageanes, U. B.

Kypc obmeit puzuku : B 5 1. T. 5/ CaenbeB U. B. - 5-e uza. - Cankr-IlerepOypr : Jlans, 2011. -
384 c. - Kuwura u3 xoyekuuu Jlanp - @usuka. - ISBN 978-5-8114-1211-2.

URL: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=708

Y4eOHO-MeTOAMYECKHE Pa3padOTKH

8.12

JuTponus. TeopeTnyeckue U NpaKTHYeCKUe MaTepHaJbl [ DIEKTPOHHBIN pecypc] : MeToauue-
CKHE yKa3aHus 1o (pU3MKe AJs CTYJCHTOB BCEX TEXHUYECKUX HANPaBICHUH U ClleUalbHOCTEH

8.13 |ounoii ¢popmsr o0yuenus / Kag. ¢usuxu; Coct. H. B. AranurtoBa. - DeKTpOH. TEKCTOBBIE, Tpad.
naH. (19 Mo). - Boponex : ®I'5OY BIIO "Boponexckuii rocy1apcTBEHHbIH TEXHUYECKUI YHU-
Bepcuret”, 2016. - 1 ¢aiin. - 00-00.

MeTtonuka pemeHus 3aaa4d o Gpu3uke B TEXHUYECKOM By3e [ DnekTpoHHbI pecype] . U.1 : Mexa-
HuKa. MonekyispHas Gu3uKa 1 TepMOANHAMUKA. DJIEKTPOCTATHKA. - DIEKTPOH. TEKCTOBBIE, rpad.
naH. (1,35 M6 ). - Boponex : ®I'BOY BO "Boponexckuii rocy1apcTBEHHbINH TEXHUYECKUI YHU-
Bepcutet”, 2016. - 1 ¢aiin. - 30-00.

KBanToBas ontuka, puzuka atoMoB u sjaep. Pusnka nojynpoBogHUKOB [DIIEKTPOHHBIN pe-
cypc] : KonTponbHble 3ajaHus 71 3a4eTa 110 JJabopaTOpHbIM paboTaM no AucuuIuinHe "dusmnka"

g 15 AV CTYIIEHTOB BCex HaIpaBJIeHUH U crienuaibHocTel ouHoM popmbl oOyuenus / Kad. pusnku;
Cocr.: A. I'. Mockanenko, M. H. I'apmuna, E. I1. Tarestauna, T. JI. Typaesa, O. 1. Pemu3zosa. -
DNeKTpOH. TeKCTOBLIE, rpad. aaH. (704 KO). - Boponex : ®I'BOY BIIO "Boponexckuii rocyaap-
CTBEHHbIN TexHnueckuit ynusepcuter”, 2015. - 1 ¢aiin. - 00-00.

8.14

Hrorosble TecTsl N0 (pu3uKe [ DIeKTPOHHBIN pecypc] : KoHTpoabHbIE 3a1aHus TS BCeX TEXHU-
YECKUX HallpaBJICHUH U criennagbHocTel ouHoM popmbl o0yuenus / Kag. puzuku; Cocr.: A. T.

8.16 Mockanenko, M. H. I'apmuna, E. I1. Tatesauna, T. JI. Typaesa, E. H. [lonomapeHko. - D1eKTpoH.
TEeKCTOBBIC, Tpad. maH. (4,6 MO). - Boponex : ®DI'BOY BIIO "Boponexckuii rocyaapCcTBEHHBIM
TexHuyeckuit ynusepeuter”, 2015. - 1 ¢aiin. - 00-00.

DoH/I OLIECHOYHBIX CPeACTB MO0 (pu3nke. MexaHuKa, MOJIeKyJIsAPHast GU3UKA U TEPMOAUHAMH-
Ka [DIeKTpoHHBIH pecypce | : MeTtonndeckue yka3aHus Uil CAMOCTOSITENIbHONU pabOThI U TECTHPO-

g 17 BaHWA 3HaHUN CTYJIEHTOB BCEX TEXHUYECKHX HAIPABIEHUH U ClIelUaTbHOCTEN OYHON (HOPMBI
ob0yuenus / Kad. dusuxu; Cocr.: A. I'. Mockanenko, T. JI. Typaesa, E. I1. Tatesauna, E. H. I1o-
HaMapeHKO . - DIIEKTPOH. TEKCTOBbIE, Tpad. aaH. (5, 27 M0O). - Boponex : ®I'BOY BIIO "Bopo-
HEKCKUI TOCYAapCTBEHHBIN TeXHUUecKui yHuBepcuret', 2014. - 1 ¢aiin. - 00-00.

MeTtoauyeckue yKasaHusi K BbINOJHEHUIO 1a00paTOPHBIX padoT no teMe «MexaHnueckune
KOJ1e0aHMS ¥ BOJIHBD) IUCUMILIMHBI «DU3NKa» 1JIs1 CTY/IeHTOB BceX TeXHHYeCKUX HANpaB-
JIEHMii ¥ cieHa IbHOCTell 04HOii (hopMbl 00yueHus [ DnekTponHsli pecypce] / Kad. ¢pusuxy;
Cocr.: A.I'. Mockanenko, H.B. MaroBeix, M.H. I'apmuna, E.I1. TaTesgHMHA. - DIEKTPOH. TEKCTO-
Bble, rpad. gaH. (515 KO). - Boponex : ®I'bOY BO "Boponexckuii rocy1apcTBeHHbIN TEXHUYE-
ckuit yausepcuret", 2016. - 1 ¢aiin. - 00-00.

8.18


http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=705
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=706
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=707
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=708

8.19

8.20

8.21

8.22

8.23

8.24

8.25

8.26

8.27

MeTtoauyeckue yKazaHusl K pellleHHIO 32/1a4 N0 KOJIe0aHUAM M BOJHAM 110 JUCHHUILINHE
“Pusuka” 1A CTyIEeHTOB BCeX TEXHMYECKHUX HANPABJIEHUI U cieHaJbHOCTel 0uHOoi ¢op-
MbI 00yueHus [Dnektponnbiii pecypc]| / Kad. dusuku; Coct.: A.I'. Mockanenko, M.H. I'apmuna,
E.Il. TatpsiHuHA. - DIEKTPOH. TEKCTOBBIE, rpad. nan. (581 KO). - Boponex : ®T'bOY BO "Bopo-
HEXCKHI roCy1apCTBEHHBIN TexHnUeckuii yauepcuret”, 2016. - 1 daiin. - 00-00.

AnTHnos C.A.

Tunosble 33129 10 pa3aenaM GU3NKHN [ DIEKTPOHHEIHN pecypc] : Yueb. mocodue. - DIeKTpoH.
TeKkcToBbIC, Tpad. maH. (2,17 M6 ). - Boponex : ®I'bOY BIIO "BopoHnexckuii rocy1apcTBEHHBIN
TexHuyeckuid ynusepeuter”, 2012. - 1 ¢aiin. - 30-00.

2 Haya10 TepMoaMHAMUKU. TerioBble ABUraTe M [DIEKTPOHHBIN pecypc] : MeTtoauueckue
yKa3aHus 1Mo (PU3UKE Ui CTYIEHTOB BCEX TEXHUYECKUX HAIIPABJICHUHN U ClIeUaIbHOCTEH OUHOU
dopmer o0yuenust / Kad. pusuku; Coct. H. B. Aranurosa. - D1neKTpoH. TEKCTOBEIE, rpad. gaH.

(2,3 M0). - Boponex : ®I'6OY BIIO "Boponexckuii rocyapCTBeHHBIM TEXHUYSCKUN YHUBEPCH-
tet", 2015. - 1 ¢aiin. - 00-00.

Meroanuyeckue ykazaHus o ¢pusmnke K teme "'MexaHnueckue KoJ1e0aHUs M ypyrue BoJI-
HbI" VISl CTYJIEHTOB BCeX TeXHUYEeCKHX HANPpaBJIeHUI U cllelnaJabHOCTell 09HOM (popMbl
0o0yueHus [ DNEKTPOHHEBIN pecypc]| / Boponex. roc. TexH. yH-T, kad. ¢pusuku ; coct. : H. B. Ara-
nnutoBa, A. B. byrakos, E. B. llIse1oB. - Boponex : BOpOHEKCKUI TOCYy1apCTBEHHBIN TEXHUYE-
ckuit yausepcutert, 2017 (Boponex : Otaen onepaTuBHOM nonurpaduu u3a-Ba yued. JUT. U
yue0.-meToa. mocoduit BI'TY, 2017). - 35 c.

MouJiekyasipHasi pu3nKa U TEPMOJIMHAMHUKA [ DIIEKTPOHHBIN PECypC| : METOIUYECKUE YKa3aHUs
K BBITIOJTHEHUIO JIA0OPATOPHBIX padoT mo auciurinie «Dusukay Ui CTyIeHTOB BCeX TeXHUYE-
CKUX cnenmaibHocTel Beex ¢popm obyuenusi / DI'BOY BO "Boponex. roc. Texs. ya-1", Kad. aB-
TOMATU3UPOBAHHBIX U BBIYUCIUTENBHBIX cUCTeM; cocT. : ['.B. Ilerpyxnona, C.JI. [logBanbHbIii;
Kadenpa pusuku; cocr.: T.JI. TypaeBa, A.I'. Mockanenko, E.I1. Tarestauna, T.B. [{y6oBurikas,
H.B. Marosix, O.1. Pemu3ona. - Boponex : BopoHexckuii rocy1apCTBEHHbBIN TEXHUUECKUI
yHuBepcutet, 2021. - DnexkTpoH. TeKcToBbIe U rpad. nanubie (824 KO)

MexaHuka [ DIeKTpOHHBIN pecypc] : METOANYECKHE YKa3aHHsI K BBITIOJIHEHUIO JIa0OPaTOPHBIX pa-
60T no pucuumiuHe «Pu3nKa» A CTYJIEHTOB BCEX TEXHUYECKHUX CHEIHaIbHOCTENH BeeX popm
o0yuenus / ®I'bOY BO "Boponex. roc. TexH. yu-1", Kadenpa ¢puzuku; coct.: T.JI. Typaesa, AT
Mocxkanenko, E.I1. Tarbsnuna, H.B. MaToBeIX. - BopoHex : BopoHeXCKuil ToCy1apCTBEHHBIN
TEeXHUYEeCKUH yHuBepcutet, 2021. - DneKkTpoH. TekcToBble U rpad. nanHsle (832 KO6).

SAnepHble peakuuu [ DJIEKTPOHHBINA pecypc] : METOAMYECKHE YKa3aHUs K IPAKTUYECKUM 3aHATUAM
1o aucuutuimHe « OU3uKa» 7S CTYIEHTOB BCEX TEXHUYECKUX HAIPABJICHUHN M CIIEIHATBbHOCTEH
ouHolt ¢popmbl 00yuenus / PI'BOY BO "Boponex. roc. TexH. yH-1", Kad. ¢pusuky; cocr. : A.B.
byrakos, E.B. [lIBenoB. - BopoHex : BopoHeKCKHI rOCyAapCTBEHHBIM TEXHUYECKUA YHUBEPCHU-
teT, 2021. - DneKkTpoH. TekcToBbIe U Tpad. nanHble (285 KO)

®Du3nka NoJIYyNPOBOAHUKOB [ DJIEKTPOHHBIN pecypc] : METOANYECKHE YKa3aHUS K BBIITOJIHEHUIO
71a00paTOPHBIX paboT Mo AucHUILTNHE «DU3KKa» U1 CTYJEHTOB TEXHUUYECKHX CIIeHUaIbHOCTEH
Bcex popm o6yuenus / PI'bOY BO "Boponex. roc. Texs. yH-1", Kad. pusuku; cocr. : A.I'. Moc-
kanenko, E.I1. Tatesinuna, T.JI. Typaesa, O.C. Xa6aposa, E.A. Bo3ropskoBa, A.W. JloH1os. - Bo-
poHex : BOopoHEKCKHI rOCyJapCTBEHHBIN TEXHUYECKUM YHUBEpcUTeT, 2021. - DIIeKTpOH. TEKCTO-
BbIe U rpad. nanubie (996 Ko6)

KBanToBas ¢u3znka [DIeKTPOHHBINA pecypc] : METOAMYECKHE yKa3aHHsl K BBIMOJIHEHUIO JJabopa-
TOPHBIX PaloOT Mo aucuuIuInHe «Du3nKkay Ui CTy/I€HTOB BCEX TEXHUUYECKUX CTIeHaIbHOCTEN
Bcex ¢opm obyuenust / PI'BOY BO "Boponex. roc. TexH. yH-1", Kad. ¢pusuku; coct. : A.I'. Moc-
kanenko, E.I1. Taresinuna, T.JI. Typaesa, O.C. Xabapoga. - Boponex : Boponexckuii rocynap-
CTBEHHBIN TeXHUYeCKUi yHuBepcuTet, 2021. - DnekTpoH. TekcToBble u rpad. ganusie (1,51 M6)

8.2. [lepeuenb HH(POPMANMOHHBIX TEXHOJIOT Ui, HCIOJIb3YEeMbIX IIPU OCYLECTBICHUN

00pa3oBaTeILHOIO NMpPoUecca MO0 JMCUUILUINHE (MO1YJ/II0), BKJIKOYAs NepeYyeHb JUIEeH3MOHHOT 0



NMPOrPaMMHOI0 o0ecredeHnsl, pecypcoB HH(POPMALMOHHOT0-TeJIeKOMMYHUKAIIUOHHOM CeTH
«HTEepHET», COBpeMEHHBIX NP0 ecCHOHAIBbHBIX 0a3 JaAHHBIX U
HHG(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

8.2.1. [IporpaMmmHoOe o0ecriedeHHe KOMIBIOTEPOB /I CAMOCTOSITEJILHOI H ayIUTOPHOI padoThI:
— Omnepanuonnsie cuctemsl cemeiictea MS Windows;
— Ilaker mporpamm cemeiictea MS Office;
— Ilaker oducubix nporpamm Open Office;
— IIporpamma mpocmotpa ¢aiinos Djview;
— IIporpamma npocmoTpa daiinos popmata pdf Acrobat Reader;
Nutepuer-6paysepsl Mozilla Firefox, Google Chrome

8.2.2. UcnoJib3yemMble 3JIEKTPOHHbIE OHOJIMOTEYHbIE CHCTEMBI:
—  Monaynp kauroodecneuerHoctu AMBC «MAPK SQL», kox nocrtyma:
http://bibl.cchgeu.ru/provision/struct/;
— YHuBepcuTeTcKkas OMOIMOTeKa OHIalH, KoJ noctymna: http://biblioclub.ruf/;
— OBbC UznarenscrBa «JIAHbY, kox noctyna http://e.lanbook.com/;
— DBC IPRbooks, kox mocryna: http://www.iprbookshop.ru;
Hay4Has dnekTporHas oubnmmoreka eLIBRARY.RU, kox nocrymna: http://elibrary.ru/

8.2.3. Un¢opmanmoHHbIE CIPABOYHbIE CHCTEMbI:
— mopTan (eaepanbHbIX FOCYIapCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB BBICIIETO 00pa30BaHMU,
Kox fnoctyma http://fgosvo.ru;
— eIMHOE OKHO JIOCTYIa K 00pa3oBaTeabHbIM pecypcaM, Ko poctyma http://window.edu.ru/;
—  OTKpBITHII 0Opa3zoBarenbHbiil pecypc HUSY MU®DU, kox noctymna http://online.mephi.ru/;
— OTKpBITOE 00pa3zoBaHMe, KOJ JocTyma: hitps://openedu.ru/;
—  (usndeckuii ”HPOPMAIIMOHHBIN MOpTal, Koa goctymna: http://phys-portal.ru/index.html

8.2.4. DyileKTpOHHBIE KOHTPOJIbHBIC H J1a00paTOPHbIE PadOTHI

1. ABTOoMaTu3upoBaHHasi 00paboTKa pe3yJIbTaTOB U3MEPEHH B JIA0OPATOPUN MEXAHUKU
2. UccnenoBanue konebaHuii mpyKMHHOTO MasiTHUKA

3. UccnenoBanue xonebanuii pu3nueckoro MasiTHUKA

4. VccnenoBaHue 31€KTPOCTATHUECKOTO MOJIsl TOUEUHBIX 3apsi/iOB

5. ludpakuust MUKpOYacTHUIl Ha LLENH

6. IlpoxokIeHue MUKPOYACTHI] CKBO3b ITOTEHIIMAIBHBIN Oapbep

7. ABTOMaTHU3NPOBaHHBINA KOJJIOKBUYM TIO pa3jienaM (PU3HKH.

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMASA IJIS1 OCYIHECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLHECCA

9.1. Cneuuajau3npoBaHHbIe JIEKIIMOHHbIE AYIHTOPUHU

AynuTopHH, OCHALIEHHbIE 000PYAOBAaHHEM JUIS JIGKIIMOHHBIX JTEMOHCTpAIM U POEKTOPOM, CTa-
LMOHAPHBIM SKpaHOM (Yy4eOHBIN KOPITyC, paclojIoKeHHBIN 1o agpecy: MockoBckuii mp., 179).

9.2. YyeOHble 1a00paTOPHHU, OCHALIIEHHbIE HEOOXOAUMBIM 000PY/A0BAHHEM:

= JlaGopaTopusi “MexaHUKH U MOJIeKYIsIpHOii ¢pu3ukn”, ays. 320 (yueOHbIH
KOPITYC, PaCIOJIOKEHHBIN 10 aapecy: MockoBckui mp., 14):
— QaJITMCTHYECKUN MasTHUK C HAOOPOM IyJIb;
— MamwuHa ATBya;
— yCTaHOBKa JUIsl ONPEIeIeHHs] YIPYTHX XapaKTePUCTUK MaTEepPHAaJIOB;
— YCTaHOBKa JUIs UCCIIEI0OBaHUE JABMIKEHUS TEN B AKHUJIKOCTAX;
— TpuWIApHBIN TIOJIBEC ¢ HAOOPOM JUCKOB;
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MasATHHK MakcBenna;

TUPOCKOTI;

(bU3UYECKU U yIIPYTHi MasTHUKH,

3BYKOBBIE I'€HEPATOPHI;

CTEH/IbI JIJIS1 BBIIIOJIHEHUS J1a00paTOPHOTO MPAKTUKYMa M0 MOJIEKYJISIPHON (PU3MKE U TEPMOJAUHA-
MUKE;

CrielMaTu3upOBaHHAas MeOelb, KJIAaCCHAs TOCKa

= JlaGopaTopus “JjieKTpOMarHeTu3Ma M BOJIHOBOM onTHKH”, aya. 326 (yueo-
HBIN KOPITYC, PACIOI0KEHHBIN 1O ajipecy: MocKoBCkuii np., 14):
CTCHJI JUTS U3MEPEHUS TOKA 3apsIKH/Pa3psaKy KOHICHCATOPa;
Moctuk Cotu;
CTCHJIBI JIJISl KCCIIEI0OBAHUS MTAPAMETPOB MPOCTEUIIINX MIEKTPUICCKUX IETEH;
MarHeTpoH;
COJICHOMI;
HA0Op KaTyIICK WHIYKTUBHOCTH,
ocruutorpad;
CTEH/IbI JIJIS1 KCCIIEI0BAHUS JIEKTPOMArHUTHBIX KOJICOaHMIA;
yCTaHOBKa JUIsl HaOmroAeHust koser HproToHa;
HCTOYHUKHU CBETa, HA0Op AU(PPAKIIMOHHBIX PEHIETOK, ONTUYECKAs! CKaMbsl, OJIIPU3ATOPHI;
creluaiu3nupoBaHHas Me0eb, KilacCHas 10CKa

= JlaGopaTopus “@u3MKH TBEPAOro Tejia U aToMHas ¢pusuku”, ayz. 319 (yueo-
HBIN KOPITYC, PACIIONIOKEHHBIN IO ajipecy: MOoCKOBCKuUiA 11p., 14):

ONTUYECKUU NTUPOMETP;

CTEHJIbI JIJIsl KCCTIEIOBAHUSI BHYTPEHHETO U BHEIIHETo poTodddeKra;
CIIEKTPOMETD;

CTEHJIbI JUISl UCCIIENOBAaHNS TPOBOAUMOCTH B IOJyIIPOBOJHUKAX;
CTEHJIbI JUISl UCCIIENOBAHMUS SBJICHUS PAJUOaKTUBHOCTH;
CrHelHaTu3upOBaHHast MeOelb, KIIacCHasl TOCKa.

9.3. JImcnueiinblii Kjaacc
JlucrieitHeIil Ki1acc, OCHAIIEHHBIM KOMITBIOTEpaMU ¢ HEOOXO0IUMBIM MTPOTPaAaMMHBIM 00eCIieYeHuEM
ayn. 324, 322 (y4eOHbII KOpIyC, pacloioKeHHbIH 1o axpecy: MockoBckui np., 14).

9.4. AyauTopuu ISl IPOBeleHUs MPAKTHYEeCKUX 3aHATHI, 000pyI0BaHHbIE TPOSKTOPAMHU, CTALIUO-
HapHBIMU 3KPaHAMU U UHTEPAKTUBHBIMU JI0CKaMU, (y4eOHBIN KOPITYC, pacloI0KEHHBIN 1Mo ajxpecy: Moc-
KOBCKHIA 11p., 179)

9.5. lomemenus I CAMOCTOSITEJILHOI PadOThHI CTY/1€HTOB:

ayJ. 324 (yueOHBIH KOpITyC, pPacHOJIO0KEHHBIH 10 aapecy: MocKoBCkHii 1p., 14);

6ubnMoTeyHsIi 3ai1 (YueOHBIH KOPITyC, pacioyioKeHHBIN 1o axpecy: MockoBckui p., 14, 1
3TaX);

YUTANBHBIN 321 (Y4eOHBIH KOPIYC, pacloOKEeHHBIH 1Mo aapecy: MockoBckuit mp., 14, aya. 203).

9.6. ITomemenus A1 XpaHeHUs1 U 00CTy:KUBaHUSI 00opynoBanus: aya. 316 (yueOHbII KopIycC, pac-
MOJIOKEHHBIH 10 agpecy: MockoBckuii mp., 14).

10. METOJUYECKHUE YKA3AHUSI JIVIS1 OBYYAIOIIUXCSI IO OCBOEHUIO
JTUCIUATLTAHBI (MOLY.JIST)



[To nuctunnae « U3NKE» YUTAIOTCS JEKIUU, TPOBOASTCS MPAKTUYSCKUE U JIA0OpATOPHBIC 3aHSI-
THS.

OCHOBOI M3y4YeHHS AWCIUIUIMHBI SBISIOTCS JIGKIMU, HAa KOTOPBIX M3JIaraloTcsi Hamboiee cyIie-
CTBEHHBIE U TPYAHbIE BOIIPOCHI, & TAKXKE BOIPOCHI, HE HAIIEIINE OTPAXKEHHsI B y4eOHOI TuTepatype.

[TpakTuyeckue 3aHATHS HAIPABJICHBI HA MPHOOPETCHNE MPAKTUUYECKUX HABBIKOB PEIICHUS 33/1a4.
3aHATUSA MPOBOMAATCS IMYTEM PEUIEHUS KOHKPETHBIX MPHUMEPOB 3aJad B ayauTopuu. PaccMmarpuaroTcs
OCHOBHBIE TUIIBI 3a/1a4 U METOJIMKH UX PEIICHUH.

JlaboparopHble pabOTHI HaIlpaBJICHbI Ha MPUOOPETEHNE HABBIKOB MPOBENEHUSI (PU3MUECKOTO KC-
nepuMeHTa, 00paboTKH Pe3yJIbTaTOB, OIEHKU MOTPEHIHOCTH u3MepeHuid. Ha 3aHatusax nabopaTopHOro
MPaKTUKyMa UAET MPAKTUYECKH MHIUBUAyalbHas padoTa ¢ KaXABIM CTYACHTOM. CTYAEHTHI MOy4aroT
SKCIIEPUMEHTAJIbHBIE MOATBEPKACHUS HU3Yy4aeMbIX (U3NYEecKuX 3aKOHOB. OOCYyXIaloTcsi U aHAU3UPY-
IOTCS TTOJTyYeHHBIE Pe3yNbTaThl. B psine ciaydyaeB mpoBOAATCS MCCaeI0BaHUS (GU3NUECKUX SBICHUHN C HC-
M0JIb30BAHUEM KOMIIBIOTEPHOr0 MojenupoBaHud. Ilepen BbimogHeHHEM pabOThI MPOBEPSETCS TOTOB-
HOCTB CTY/ICHTA K €€ BBIIIOJHEHHIO, a Tociie 0(hOpMIIEHUS pabOThI IPOBOJUTCS €€ 3alUTA.

Bonpiioe 3HaueHHE MO 3aKPEIJICHUIO M COBEPLICHCTBOBAHMIO 3HAHMI MMEET CaMOCTOSTENIbHAs
pabota cTynentoB. MHbopmammio o Bcex BUAAX CAMOCTOSTEILHON pabOThI CTYICHTHI IOJIyYalOT Ha 3aHs-
THUSIX.

KoHnTponb ycBoeHus martepuana AUCUMIUIMHBI OCYIIECTBISETCS ¢ MOMOIIbIO TECTOB, KOHTPOJIb-
HBIX pa0oT, yCTHOM Oeceibl U UTOTOBOTO TECTA HA IK3aMEHE.

OcBoeHHE JUCHUINIIMHBI OLICHUBACTCA Ha 3a4€TC HUJIM 5K3aMCHC

Buab! 1esiTeJIbHOCTH CTYIEHTA HA PA3JIMYHBIX 3TANAX 1eATeIbHOCTH
NpeAcTaBJIeHbI B TA0JIHIIE

Byt yaeOHBIX 3aHATHIA JleaTenbHOCTh CTyAEHTa

Jlexuus Hanucanme xoHCmekTa IEKIMiA: KPAaTKO, CXEMaTU4YHO, IMOCIEIOBATEIHHO
(buKCUpOBaTh OCHOBHBIE TOJIOKEHUS, BBIBOBI, (POPMYIHPOBKH, 00001IIE-
HUS; TOMeYaTh BaXKHBIE MBICIH, BBIIEIATH KJIIOYEBBIE CIOBA, TEPMUHBI.
IIpoBepka TEpPMHUHOB, MOHSATHUWA C TMOMOILIBK) SHUMKJIONEAUMN, CIOBapeH,
CIPAaBOYHHUKOB C BBINMCHIBAHUEM TOJKOBaHMUU B TeTpajb. O003HaueHHE BO-
MPOCOB, TEPMUHOB, MaTepraia, KOTOPbIE BBI3BIBAIOT TPYIAHOCTH, ITOWCK OT-
BETOB B pEKOMEHJyeMoill nuteparype. Ecnu camocTosTensHO He yaaercs
pa3zobpaThbcsl B MaTepuaie, Heo0XoAUMO chopMyIHpOBaTh BONPOC U 33/1aTh
MIPENoIaBaTeNll0 Ha JIEKLUHU, Ha MPAKTHYECKOM, JJaDOPaTOPHOM 3aHATUHU
WJIM Ha KOHCYJIBTAIINH.

[IpakTuueckoe PaGota ¢ KOHCIEKTOM NEKIUH, MOATOTOBKA OTBETOB K KOHTPOJBHBIM BO-
3ansTue npocam, U3y4eHUe peKOMEeHyeMoi JmutepaTypbl. Pa3bop 3amad, paccmort-
pEHHBIX B yueOHOI aynuTopuu. Pemenue 3amad y 10CKM U Ha CBOEM pado-

YeM MECTe.

JlaGopaTtopHnast pabora |JlabopaTopHble paOOTHI MO3BOJIIIOT HAYUYUTHCSI IPUMEHSITh TEOPETUUECKHE
3HaHUS, NOJYYECHHbIE HA JIEKIUHN U(UIH) MIPH PELICHUH KOHKPETHBIX 3ajady.
UYroObl HanboJIee PaMOHAIHLHO U TIOJHO HCIIOJB30BaTh BCE BO3MOXKHOCTH
ma0opaTOPHBIX ISl TIOATOTOBKM K HUM HEOOXOIWMO: CieayeT pa3o0partb
JEKIMIO TI0 COOTBETCTBYIOLIEH TeMe, 03HAKOMHUTHCS C COOTBETCTBYIOIIUM
pazzenoM ydueOHuKa, MpopadboTaTh JOMOIHUTEIBHYIO JIUTEPATYPY U UCTOYU-
HUKH, MOJATOTOBUTH KOHCHEKT M MOATOTOBUTHCA K MOJYYEHHUS JIOIyCKa K
BBITIOJTHEHUIO paOoThI 1o rpaduky. UeTko cobionaTe rpadvK BRINOIHEHUS
71a00paTOPHBIX PaboOT.

CamocrosarenbHas paborta|CamocTosiTenbHast padoTa CTYACHTOB CIOCOOCTBYET ITyOOKOMY YCBOEHHUS
y4eOHOro Marepuana U pa3BUTUIO HaBBIKOB camMooOpa3zoBaHus. CaMocTos-
TeJIbHas paboTa MpeanosaraeT Cieyole COCTaBIsIoIue:

- paboTa ¢ TekcTaMH: y4eOHUKAaMH, CIIPAaBOYHUKAMHU, JTOMOIHUTEIBHON JIn-
TEPaTypO, a TAK)KE U3YYEHUE KOHCIIEKTOB JICKLIUH;




- BBITMIOJIHEHHUE JIOMAITHUX 3a/IaHUH;

- paboTa HaJl TEeMaMH JJIsl CAMOCTOSITEIbHOTO U3y4YEHUS,

- ydacTue B paboTe CTyIeHYEeCKUX HAyYHBIX KOH(EPEHIINHA, OJMMITHAT;
- IOJrOTOBKA K MPOMEKYTOUYHOW aTTECTaIHH.

IToaroroBka K mpomMexy-
TOYHOM aTTeCTaluu

T'oToBUTHCS K HpOMG)KyTO‘IHOfI arreécraluu CJICAyCT CUCTCMATHYCCKU, B
TE€YeHUe Bcero ceMmecrpa. VIHTeHCHBHAs MOArOTOBKA JOJDKHA HAYaThCs HE
MO3JHEE, YEM 3a MECAL-IIOJITOPA J0 MPOMEXKYTOUYHOU arrecrauuu. Bo Bpe-
Msl CECCHMH MaKCUMaJIbHO 3((EeKTHBHO UCMOJIb30BaTh BpeMs Uil IOBTOpE-
HHS M CUCTEMaTU3allMy MAaTepUaJIa.




JUCT PETUCTPAIIMUA U3BMEHEHUIA
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[Toanuce 3aBemyromero
Kadeapoi, OTBETCTBEH-
HOTO 32 pean3aIrio
OIIOI1




