HokymenMIHM GIEBCIBO, HaA YW W BBICIHIEI'O OBPA3SOBAHU S POCCHUHCKOM ®EJEPAIIAN
NbopraPOFHEHCKUN TOCYTAPCTBEHHBIA HE®GTAHOW TEXHUYECKAW YHUBEPCUTET
®NO: MuHuaes Maromep, LLlaBanosuy uM. akagemuka M. JI. MunjinoHnukoBa

[lomxHocTb: PexTop

[lata nognucanus: 08.10.2024 15:00:04

YHUKaNbHbIA NPOrPaMMHbIiA KNtou:
236bcc35c296f119d6aafdc22836b21db52dbc07971a86865a5825f9fa4304cc

Ilepewiit

npopexpsr

"

PABOYAS [TIPOTPAMMA
JUCITUTUTUHBI
«OU3UNKA»

Hampasnenus noaroroBku

11.03.02 apoKOMMYHUKAIIMOHHBIE TEXHOJIOTUN U CHCTEMBI CBSI3U

Hanpasnennoctb

«CucteMbl paiuoCBsI31, MOOMIIBHON CBSI3U U PAIUOIOCTYIIA»

Kpanmuduxarms

OakanaBp

I'ox Havana moaroToBKu

2024

['po3ubIii-2024



1.Ieanb 1 3a0a49u TUCHUILTHHBI

[enbto n3ydeHus AUCUUIUIHHBI « DU3UKa» SBISETCS CO3/IaHUE Yy CTYJIEHTOB OCHOB LIMPOKOMN TEOPETH-
YECKOM MOJrOTOBKU B 007acTU (PU3KKH, MO3BOJISIONIEH OpUEHTUPOBATHCS B IOTOKE HAyYHOH U TEXHHUYe-
CKO# nH(opManuy 1 00ECTIeUNBAOIIEH M BO3MOKHOCTh UCTIONB30BaHUS HOBBIX (DH3UYECKIX MPUHITUTIOB
B T€X 00JACTSIX TEXHUKH, B KOTOPHIX OHH CIICIIUATA3UPYIOTCSI.

OCHOBHBIMU 331a4aMU Kypca (PU3UKH SBISIOTCS:

e (opMupOBaHME Yy CTYIEHTOB Hay4YHOT'O MBIIIJICHUS U COBPEMEHHOTO0 €CTECTBEHHOHAYYHOTO MUPOBO3-
3pEHHUs], B YACTHOCTH, NPABHUJILHOTO TOHUMAHUS TPAHUL] IPUMEHUMOCTH Pa3IMYHBIX (PU3NYECKHUX ITOHS-
TUH, 3aKOHOB, TCOPUI U YMEHHUS OLIEHUBATh CTENCHb JOCTOBEPHOCTH PE3YJIbTATOB, MOJYYEHHBIX C I10-
MOILBIO 3KCIIEPUMEHTAIIBHBIX WJIM MaTEMaTUYECKUX METOJIOB UCCIIEI0BAHUS;

® YCBOCHHME OCHOBHBIX (PM3MUECKUX SBICHUH U 3aKOHOB KJIACCUYECKON U COBPEMEHHOM (PU3UKHU, METOJIOB
(U3UYECKOTO UCCIICIOBAHMS;

e BbHIPAabOTKA y CTYJEHTOB IPUEMOB U HAaBBIKOB PEIICHUS KOHKPETHBIX 3a/1a4 U3 pa3HbIX obiacted ¢u-
3MKH, IOMOTAIONIUX CTYICHTaM B JaJIbHEHUIIEM PEIlaTh MHKCHEPHBIE 3aa4uu;

® 03HAKOMJICHHME CTYJIEHTOB C COBPEMEHHOIl HayyHOH anmapaTypoil ¥ BbIpabOTKa y CTYJEHTOB Hadallb-
HBIX HaBBIKOB INPOBEJCHMS SKCIEPHUMEHTAIBHBIX HAy4YHBIX HCCIEIOBAaHMN (PU3MUECKUX SBICHUI U
OIIEHKH MOTPEIIHOCTEN UBMEPEHU.

2.Mecto gucuuniannsel B cTtpykrype OOII

Juctummaa «Pu3nka» 0THOCUTCS K 00s3aTeIbHON YacTh 0sioka | yaeOHoro miaHa.

Jucuunnmna«Pu3ukay SBISIETCS NPEALIECTBYIOIECH 111 AMCUUILINH: «Harpapistomue CuCTeMBI U JIN-
HUU CBsI3M», «TexHudeckas 3JIEKTPOJMHAMHUKA M PACIPOCTPAHEHUE PaJAMOBOIH», «KOMIIOHEHTHI 3JeK-
TPOHHOU TEXHUKI», « TeXHOIOTHS ceTelt aDOHEHTCKOTOo H0cTynay, «CeTH U CUCTEMBI PaInOCBS3M.

3. IlepeyeHb NJIAHUPYEMBIX Pe3YJIbTATOB 00y4YeHUs 10 JUCUMILIUHE (MOYJII0), COOTHECEHHbIX C HH-
AUKATOPAMH 10CTHKEHHS KOMIIeTeHIU I
Tabmmma 1
Koa nmo ®1oC NHaukaTopsl 1OCTHKEHUS ILnannpyemMsble pe3y/ibTaThl
00y4yeHHs MO TUCHUILINHE
3YB)

Ob6menpodgeccnoHalbHbIE
OIIK-1. Cnoco6en wuc- | OIIK-1.1.  ®opmynupyer GyHAaMEH- | 3HATh: OCHOBHBIC (DU3HUYECKHE
N0JIb30BaTh MOJIOKEHNS, | TAIBHBIC 3aKOHBI MPUPOIBI U OCHOBHBIC | spreHUs, (DyHIaMEHTAIbHBIE IO-

3aKOHbI U METOJbI €CTE- (1)I/I3I/IT-IGCKPIG MAaTEMAaTUYCCKHUEC 3aKOHBI U HSITHUSI, 3aKOHBI U TEOPUU KJIACCH-
CTBCHHBIX HAYK M MaTe- METO/JIbl HAKOIUICHHA, I€pEaaun 1u o6pa-

MaTHKH JISl pENIEHNs 3a- | OOTKM HHpOpMAIKy.

nau wmkeHepHoil gmes- | OIIK-1.2. Ilpumenser ¢usnyeckue 3a-
TEJIBHOCTH. KOHBI ¥ MATEMaTH4YECKH METO/IbI JUISl pe-
LICHHMS 3a7ad TeopeTHyeckoro u mpu- | HAW APYTHX JTHCLHILIIMH, BBIIC-
KIaIHOTO XapaKTepa. JSTh KOHKPETHOE (PU3ndecKoe co-
OIIK-1.3.Mcnonb3yer 3Hanus ¢usuku u | ACPKAHUC B IIPUKIAIHBIX 3aa9aX
MaTEeMaTHKH TP PEIICHUM IPaKTHYe- Ipo(ECCHOHANLHON  JIEATETHHO-
CKHX 3ajad. CTH;

BJIaJleTh: COBPEMEHHON HAy4YHOU
anmnapaTypoil, HaBbIKaMU BEICHUS
(U3UYECKOTO YKCIIEPUMEHTA.

YeCKOM M COBPEMEHHOH (pU3HKH;
yMeTh: TPUMEHSTH NOJTyYCHHbIC
3HAUEHUS MO (PU3UKE MPU U3yde-




4. O0béM TUMCHUILIMHBI M BUJbI Y4eOHOH padoThI

Tabmuna 2
N (01010
Bua y4eoHoii paboThI 020 1 3
KonrakTHas padora (Bcero) 128 68 60
B ToM yucne:
Jlexun 64 34 30
IIpakTraeckue 3aHATUS 32 17 15
JlaGopatopHble paboTEI 32 17 15
CamocTrosiTeibHasi padoTa (Bcero) 160 80 84
B ToM uucne:
Bompocs! y1st caMOCTOSITEIEHOM pabOThI 34 18 16
IToaroroBka K 1a00paTOPHBIM padoTaM 36 18 18
[ToaroroBka K MPakTHYECKUM 3aHATHIM 36 16 20
[ToxroToBka K pyOeKHOW aTTeCTallUH 20 10 10
IToaroroBka K SK3aMeHy, 3a9€Ty 34 18 16
By npoMexxyToOdHOTO KOHTPOJIS 3aqer 9K3.
(3aueT, PK3aMeH)
Oo6mas Tpynoémkocts | BCEI'O B ua- 288 148 144
JUCHUIIIMHBI cax
BCEI'O B 3au. 8 4 4
C€AUHHUIIAX
5. Conepsxkanue Q¥ CHUATNINHbBI
5.1. Pa3gessl AMCOUILINHLI H BUABI 3aHATHIH
Tao0numa 3

Ne HaumeHnoBanmue pa3zaesia IMCHUTIIHHBI MpaKT. J1a0.

n/n 1 cemecTp JCRIMI | msrust | samsmmst | Do 0
| Pu3nyecKkue OCHOBbI MEXaHUKH. 8 4 5 17
2 MounexynspHas pu3uka u TepMOAMHAMUKA. 8 4 5 17
3 DNEKTPUYECTBO U MarHETHU3M. 8 4 5 17
4 KoneGanus 1 BOJHBIL. 10 5 2 17

2 cemecTp
5 Onruka. 8 4 11 23
6 DJIeMEHTHI KBAaHTOBOM M aTOMHOM (DHU3HKH. 8 4 12
7 DJIeMEHTHI KBAHTOBOW MEXaHUKH. 6 4 10
8 DneMeHTHl (U3UKU aTOMHOTO sI/ipa U 3Jie- ] 3 4 15
MEHTapHBIX YACTHII.
Bcero yacos/3auernbie eqnaunbl OPO 64 32 32 128
No HaumeHoBaHue pa3aesia JUCUMILIIMHBI mpaKT. Jaa0.
/i 2 cemecTp deKnuM | oo | 3aHA- | Beero
THSH

1 ®u3nyecKrue OCHOBBI MEXaHUKU. MOJeKy- 3 2 2 7
nsipHas GU3MKa ¥ TEPMOTUHAMUKA.

2 DnekTpuyecTBo U MarHeTusm. Konebanus u 3 ) ) 7
BOJIHBI.

3 cemecTp

3 Orntuka. D1eMeHThl KBAaHTOBOM M aTOMHOM 3 2 2 7

bu3HKH.




4 DJeMEHTHI KBAHTOBOM MEXaHHUKH. DJIe- 3 2 2 7
MCHTBEIL (bI/I3I/IKI/I aATOMHOTI'O ;mpa " 3JICMCH-
TapHBIX YaCTHII.

Bcero yacoB/3aueTnnie exuHUNBI 3P0 12 8 8 28

5.2. JIeKIIMOHHBIE 3aHATUHSA

Tabmuna 4
Ne Ce-
i HaumenoBanue pa3aena MeeTp Conep:xanue pasjieia
1. Pu3nyecKre OCHOBBI 1 Kunematnka mOCTYNaTeNbHOIO U BpallaTEIbHOIO
MEXaHUKH NBWKEHNA. JIMHAMUKa TNOCTYINATeIbHOIO M Bpalia-
TEJIBHOTO JBM)KEHUS. 3aKOH BCEMUPHOI'O TSITOTEHHS.
Cutbl Tpenusi. Pabora. MomnocTs. DHeprus. CtaTuka
TBEpAOro Tesia. MeXaHuKa KHUAKOCTHU U rasa.
2. | MonexymsipHast pusznka u 1 CraTucTUYEeCKUA M TEPMOJUHAMUYECKUH METOJbI.
TEPMOJIMHAMUKA OnbITHBIE 3aKOHBI UAEATBHOTO raza. YpaBHenue Kia-

neipona-MenzeneeBa. OCHOBHOE YpaBHEHHUE MOJIE-
KYJISIpPHO-KUHETUYECKON TEOPUHU UJI€aTbHBIX Ta30B.
bapomerpuueckas ¢opmyna. Pacripenenenne bonbir-
MaHa. CpelHee 4YHUCIO CTOJIKHOBEHMM W CpEIHSS
JUTHHA CBOOOIHOTO TpoOera MoJieKyJl. SIBieHue nepe-
HOCa B TEPMOJIMHAMHYECKUX HEPABHOBECHBIX CHUCTE-
Max.3aKOH PaBHOMEpPHOTO paclpeAeseHUus] SHEpPTruu
o cTerneHsM cBoOoab! Moieky. [lepBoe Hauano Tep-
MoAuHaMUKH. PaboTa raza nmpu M3MEHEHHUU €r0 00b-
ema. TerutoeMmkocts. YpaBHenue Maiepa. [Ipumene-
Hue | Havanma TepMOIMHAMUKHA K H30MPOIIECCAM.
Anuabatueiii  mporiecc.  I[lomuTpomHsiid  mporiecc.
VYpasuenue Ilyaccona. Kpyrosoii mporecc. OGpaTu-
MbIe U HeoOpaTuMmble IMpouecchl. DHTponusa. Bropoe
HAYyaJio TEPMOJMHAMUKH.

3. DneKTpoauHaAMHUKA 1 Onexrpuueckuil 3apsa. 3akoH Kynona. Dnexrpuue-
ckoe mosie. HanpsKeHHOCTh 3JIEKTPUYECKOro MOJIS.
Pabora. [ToTeHIMAT IEKTPUUECKOTO TMOJIS M HAmps-
KEHHOCTb. DJIEKTPOEMKOCTh. [[IIOCKU KOHIEHCATOP.
[IpoBoaHMKHK B 31eKTpudecKkoM mojie. CerHeToliek-
Tpuku. Cuia M IJIOTHOCTh TOKA. MarHuTHOE MOJIE U
€ro XapakTepucTUkH. 3akoH Amnepa. Cuna JlopeHua.
Pa6ota no nepemelneHnI0 NPOBOJHUKA C TOKOM B Mar-
HUTHOM TI0JI€. DJIEKTpOMarHuTHas uHaykuus. Camo-
MHAYyKIuA. BuxpeBoe anektpuueckoe nosie. Tok cMe-
meHus. YpaBHeHUs: MakcBesia Juisl DJIEKTPOMArHUT-
Horo noJjs. [Tonnas cucrema ypaBHeHuid MakcBeiia B
WHTErpabHOU (hopMe.

4. Konebanust u BOJHBI 1 ["apmMoHnYeckne KoJieOaHUs U UX XapaKTePUCTHKA.




CBoOoaHbIe TapMOHUYECKHE KoJieOaHUs B KoJjeba-
TeNbHOM KoHType. CllokeHHe TapMOHUYECKHX KoJie-
OaHMil OJTHOTO HAINPABJICHUS U OJIMHAKOBOM YaCTOTHI.
CrnoxeHne B3auMHO MEepHeHIUKYISAPHBIX KOJIeOaHuil.
HuddepennmaibHoe ypaBHEHHE CBOOOJHBIX 3aTyxXa-
IOIUX KOJIeOaHH (MEXaHUYECKUX U SJIEKTPOMArHHT-
HBIX) U €r0 pPEIICHHE.

JuddepenuranbHoe ypaBHEHHE BBIHYXICHHBIX KO-
nebaHui (MEXaHWYECKHUX M AJICKTPOMArHUTHBIX) U €TO
pemieHre. AMIUIMTYAa U (pa3a BBIHYKICHHBIX KoJieOa-
HUN (MEXaHMYECKUX M SJIEKTPOMArHUTHBIX). Pe3o-
HaHC. IlepemenHsblil Tok. Pe3onanc nHanpsokenuit. Pe-
30HAHC TOKOB. MOIIIHOCTb, BbIIETIsieMasi B LIENU Iepe-
MEHHOT'O TOKa.

5. Onrtuka 2 doTomeTpus. 3aKOHbI TE€OMETPUYECKON OINTHKH.
Jlunssl. UaTepdepenuns u audpaxmus csera. Biau-
MOJICHCTBHUE AJIEKTPOMATHUTHBIX BOJIH C BEILIECTBOM.

6. DJIEeMEHThI KBAHTOBOM 2 TennoBoe uznydenue. 3akoH Kupxroda. 3akonsr Cte-
¢buzuku ¢dana-bonpiimana u Buna. ®otorddext. 3akoHs! do-

torddexra. J/[aBieHne cera.
7. DeMeHTHl aTOMHOH (PH- 2 Mognenu atoma Tomcona u Pesepdopaa. Iloctynarer
3UKH bopa. BonnoBas ¢pynknus. Ypasuenus [Ipeaunrepa.
8. | DneMeHTHI GU3HKN aTOM- 2 CocraB simep atomMoB. B3aumonieiicTBUE€ HYKJIOHOB B
HOTO sIpa U dJIEMEHTap- anpe. Jlepekt Macchl ¥ SHEPTrUs CBA3U Aapa. Y cToiuu-
HBIX YaCTHL. BOCTh sifep. PannoakTuBHOCTH. 3aKOH paJMOaKTHUB-

Horo pacnana. [IpaBuna cmenienusi. OCHOBHBIE THITBI
SIEPHBIX peakunid. Peakuus neneHus TSKebIX saep.
[lenHas siaepHas peakuusi. JIeMeHTapHbIE YACTHIIBI.

5.3. JlabopaTopHbIil NPAKTUKYM

Tabnuna 5
Ne | 2 B
i § E{ HaunmenoBanue 1abopaTopHbIX paboT
ol Q
% E
1 1 1 cemecTp
O0paboTka pe3yIbTaToB PU3NIECKOTO IKCIIEPUMEHTA.
Omnpenenenue ycKkopeHus CBOOOAHOTO MaJeHHsI C IOMOIIbI0O MATEMaTUYECKOTO Ma-
SITHUKA
OmnpeneneHre MOMEHTa HHEPLMHU ¢ TOMOIIbIO MasiTHUKa MakcBelia
Onpenenenue yCKOpeHus CBOOOTHOTO MaACHUS
2 2 | Onpenenenue ko3 duimeHTa BHYTPEHHETr0 TPeHUs KUIKOCTH 1o Metoay CTokca
Omnpenenenne OTHOUICHUS TEIUIOEMKOCTEH BO3/yXa IMpPH MOCTOSHHOM JIABJICHUH U
o0beme
3 3 2 ceMecTp
W3ydeHue 371eKTpOU3MEPHUTEIbHBIX IPUOOPOB
Omnpenenenue pabOThl BBIXOAA AIEKTPOHOB U3 MeTaJlIa
OnpeneneHne OTHOUIEHMSI 3aps/1a 3JIEKTPOHA K €r0 MacCe METOI0M MarHeTpoHa
4 5 | JInH3BI M UX HOTPEIIHOCTH




30BYIO IUIACTUHKY

5 5 UccnenoBanue 3akoHa Maimoca 1 MpoX0xACHUS MOJISIPU30BAHHOTO CBETa uepes (a-

5.5. lIpakTHYeckue 3aHATHS

Tabmnuma 6

Ne | HaumenoBanue pasgena nuc-
n/a [UTUTAHEI

Coneprxanue pasnaena.

TpynoemkocTs, yac

1 Cemectp

1 «Pu3znyeckre OCHOBLI Mexa-
HUKNA»

Kunemaruka u JUHAMHKa IIOCTYIAaTCIIb-
HOI'0 U BpalaTCJIbHOTO ABUXKCHUA.

2 | «Monexkynspras Quszuka u
TePMOANHAMUKAY

CTraTuCTUYECKUNA U TEPMOJAMHAMUYECKUN
MeToAbl. ONBITHBIE 3aKOHBI UJI€ATLHOTO
raza. YpasHenue Kianeiipona-Menpene-
eBa. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-
KMHETUYECKOM TeOprH HieaJbHbIX ra30B.
bapomerpuueckas ¢opmyna. Pacnpene-
nenne bonpumana. CpegHee 4ucCIo
CTOJIKHOBEHUH U CpelHss THHA CBOOOI-
HOro mpobera MoJekynl. SIBieHue mepe-
HOCa B TEPMOJIMHAMHYECKUX HEPAaBHOBEC-
HBIX CUCTeMax.3aKOH paBHOMEPHOTO pac-
MpEeACIICHUs] YHEPTUU IO CTENEHSIM CBO-
601561 MoJieKy1. [lepBoe Hauano TepMoau-
Hamuku. Pabora ra3a npu u3MeHEHUH ero
oobema. TemnoeMKoCTb.  YpaBHEHHE
Maiiepa. [Ipumenenue I Hagana repmoau-
HAMUKHA K w3omporeccaM. AnnabaTHBIHA
npouecc. [lonurponHeiii nponecc. Ypas-
Henue Ilyaccona. Kpyrosoil mnporuecc.
OO6partumbie 1 HEOOpAaTUMBIE TIPOIIECCHI.
Ourtponusi. Bropoe Hawano TepMoauHa-
MUKH.

3 | «DnekTpoAHAMHKa»

3akoH Kynona. Hanps>keHHOCTB 1 IOTEH-
[HaJl 3JIEKTPUYECKOTO MOJIsl. DIIEKTPOEM-
kocTb. [limockuit konaencarop. Ilposoa-
HUKU W U30JATOPBl B 3JIEKTPUUYECKOM
nosie. MaruutHoe nosie. 3akoH AMIiepa.
Cuna JlopeHna. DnekTpoMarHuTHas WH-
nykius. Camounaykuus. Buxpesoe anek-
Tpuueckoe mnoJsie. Tok cmenieHus. Ypas-
HeHUsl MakcBemna Uil AJIEKTPOMArHUT-
Horo noJjs. [lonHas cucrema ypaBHEHUI
MakcBesuia B MHTerpaibHOM (hopme.

4 «Kosebanus 1 BOITHBI»

MexaHu4ecKue U IEKTPOMAarHUTHBIE KO-
nebanusi. YOpyrue BOJHBIL.

2 Cemectp

5 «OnTuka»

®doromeTpusi. 3aKOHBI T€OMETPUYECKOMN
ontuku. WHTepdepeHus u audpakius
ceera. Jlucnepcus CBeTa.




6 | «DneMeHThI kBaHTOBOM, | 3akoH Kwupxroda. 3akonsr Credana- 9
aTOMHOH U snaepHoii ¢pusukn» | bonbumana u Buna. ®@orosddexr. 3a-
KoHbI poroaddexra. Monenu aroma Tom-
cona u Pesepdopna. [locrynatsr bopa.
BonnoBas ¢ynkmusa. Ypasaenus Illpe-
nuarepa. CocraB simep aromoB. [ledekr
Macchl M SHEprus cBsa3u sapa. Pagmoak-
TUBHOCTh. 3aKOH paJHOaKTUBHOTO pac-
nana. I[IpaBuna cmenienus. OCHOBHbIE
THUIIBI SIICPHBIX PEAKIUH.

6. CamocrosiTesibHast paboTa

Tabmuua 7
2
S g
Ne s =
wo | & E Tema 111 CaMOCTOATENBHOI0 H3YyYECHUS
ol
2 £
=

Cuna Kak XapakTepUCTHKA B3aUMOJIECHCTBHUS TEl.

YpaBHeHue cepruuecko, ynpyroi Oeryiiei, CTosiaei BOJTHBI.

3aKOH COXpaHEHMsI MMITYJIbCA U OJTHOPOAHOCTh POCTPAHCTBA
['upockon

['paHuLIBI IPUMEHUMOCTH KIACCUYECKON MEXAHUKH

PensTHBUCTCKOE COXpaHEHUE JJIMHBI U 3aMEJUIEHUE BPEMEHU
Kauenus Ten. OcoOeHHOCTH ABMKEHHUS TENa IPU JIBUKEHUH KaUCHHUU.
Pacnpenenenune @epmu-/Iupaka

Oco0eHHOCTH arperaTHOro COCTOSIHMSI BEILIECTBA

@Pa30BbIe IEPEXOBI

Oco0eHHOCTH CTPOSHHSI U Ha3HaYCHHE KOHJEHCATOPOB
[Tonsipusanus JUIEKTPUKOB

Maruutsoe none. Ocobast hopma MaTepuu.

Jlna — mapa, ¢peppo-MarHeTHKY U UX CBOMCTBA

MakcBeJUIOBCKasi TPAKTOBKA SIBJICHUHM JIEKTPOMArHUTHOM UHAYKIIUU
Oco0eHHOCTH TPOBOAMMOCTH MOJTYIIPOBOJHUKOB

XapaKTepUCTHKA OCHOBHBIX COCTOSIHUM aToMa BOAOPOa

VYpaBuenue lllpénaunrepa misi cTalMOHAPHBIX M HECTAIIMOHAPHBIX COCTOSHUUN
aToMa
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Y4eOHO-MeTOAMYECKOE 0O0ecnedyeHue ISl CAMOCTOSITeJIbHOM Pad0ThI CTYIEeHTOB

1. Tpodbumosa, T.U. Kypc ¢usuku ¢ npumepamu pemieHus 3aaad B 2-x Tomax. Tom 2 / T.W. Tpodumosa,
A.B. ®@upcos. - M.: KnoPyc, 2019. - 352 c.

2. Tpodpumona, T.U. Kypc duzuku: Yue6noe nocodue / T.M. Tpopumona. - M.: Akagemus, 2016. - 192 c.
3. Tpopumona, T.U. Kypc ¢usuku. 3anaun u pemenus: YuebHoe nocooue / T.U. Tpodumona. - M.:
Academia, 2018. - 176 c.

4. Nernad, A.A. Kypc dusuku: Yuebnoe mocobue / A.A. Jlernad. - M.: Academia, 2015. - 32 c.



7. OueHOYHBIE CPECTBA
7.1. Bonnpocekl K py0e;KHbIM aTTeCTALMAM

1 cemectp
Bonpocs! k nepBoii pyOexHOH aTTecTanuu

Mopnenu B mexanuke. Cucrema orcuera. Tpaekropus, nepeMelIeHNE U TPONHIEHHBIN My Th.
VYpaBHeHue nBuxeHUsI TOUKU. CKOPOCTh. Y CKOPEHHUE U €r0 COCTABIISIIOLINE.

VYTr10Bas CKOPOCTH U YIII0BOE YCKOPEHHE.

ITepsbiii 3akoH HetoToHa. Macca. Cuna. Bropoit 3akon HproToHa.

HNmnynsc. Tpernii 3akoH HeroToHa.

Cwiibl TpeHusl.

3aKOH COXpaHEHMsI UMITYJIbCA.

Ilentp macc. 3aKOH JBMXKEHUS LIEHTpa Macc.

. DnemeHTapHas pabota. PaboTa nmpu KOHEUHOM IIEpEMELICHUH Tea.

10. MomHoCTb.

11. Kunernueckasi 1 moTeHIMAIbHAS YHEPTUA.

12. TlorenuuanbHoe nojie. KoncepBaTuBHASA U TUCCUNIATUBHAS CHIIBI.

13. TlonHast MexaHu4ecKas PHEPrUsl CUCTEMbI. 3aKOH COXpaHEHMs] MexaHndeckoi sHepruu. Koncepsa-
THUBHBIC U JUCCUIIATUBHBIE CUCTEMBI.

14. Ynap aGCOMIOTHO YIPYTHX U HEYIIPYTHUX TEJ.

15. Mowment nnepuuu. Teopema lIteitHepa.

16. Kunernueckast sHeprus BpameHus. MOMEHT CUJIBI.

17. YpaBHeHHE TMHAMHKYU BpAILIATEIbHOTO ABUKEHUS TBEPJIOTO TEJIa.

18. MoMeHT umIysbca 1 3aKOH €r0 COXPAHEHHUS.

19. JIBmxkeHue B )KMAKOCTH U ra3e. Y paBHEHUE HEPA3PHIBHOCTH.

20. YpaBHeHue bepnysn.

21. BsaskocTtsk. JlaMmuHapHbIe ¥ TypOYJIEHTHBIN PEKUMBI TEUCHUS KUKOCTEH.

22. JIBuKeHHE TeN B )KUAKOCTIX U razax.

23. CTaTUCTUYECKUI U TEPMOJUHAMUYECKHI METObl. OTIBITHBIE 3aKOHBI HICAIBHOTO rasa.
24. VpasHenue Knaneiipona-MenneneeBa. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUH
UJealbHBIX Ta30B.

25. CpenaHee 4MCIO CTOJKHOBEHHUN U CPEAHSS JIMHA CBOOOIHOTO podera MoJeKyI.

26. SIBieHue nepeHoca B TEPMOJAMHAMHYECKUX HEPABHOBECHBIX CUCTEMAX.

27. 3aKoH paBHOMEPHOI'O pacHpeeNeHUs YHEPTUU IO CTETIEHSIM CBOOOIbI MOJIEKYII.

28. IlepBoe Havano trepmoauHamuku. Pabota ra3a npu n3meHeHuu ero oorema. TermioeMKkocTb. Y paBHe-
Hue Maiiepa.

29. Ilpumenenue | Havaa TepMOAMHAMHUKH K U30TIpolieccaM. ATnabaTHBIN MPOIIECC.

30. ITonutponuslii nponecc. YpaBHenue [lyaccona.

31. Kpyrosoii mpornecc. OOpaTuMbIe 1 HEOOPATHUMBIE MTPOIIECCHI.

32. DHTponus.

O 0N U R W

OO6pa3ern Ouiera
Bapuant Nel
. Monenu B mexanuke. Cucrema orcuera. Tpaekropus, nepeMenieHre U MPONIeHHBIN My Th.
. YpaBHEHHE ABUKEHHS TOUKU. CKOPOCTh. Y CKOPEHHE U €r0 COCTABJISIONINE.

N —

Bormpocsl ko BTopoii pyOekHast aTTecTaius

1. 3akoH coxpaHEHHUs AIEKTpUUECKOro 3apsana. 3akoH Kynona. Dnmektpocrarndeckoe nosie. Hampsoken-
HOCTB 3JIeKTpocTaTuueckoro nosis. [IoTok BekTopa HanpsiKeHHOCTH. [ [pUHIMT Cyneprno3uIIuu 3IeKTPO-
CTaTHUYECKOTO MOJIS.



2. Ilone munons. Teopema ['aycca st snekTpocTaTHdecKoro moiisi B BakyyMme. Llupkymnsiuus BekTopa
HaNPSHKEHHOCTH JIEKTPOCTATUYECKOTO TOJISL.
3. TloteHuuman 3aeKTpPOCTATUYECKOTO MoJisl. Pa3HOCTh moTeHIManoB. HanpsskeHHOCTh Kak TpaJueHT To-
TEHLHAJIa. DKBUIMOTEHI[MATbHBIE TIOBEPXHOCTH.

4. Tunel auanexktpukoB. [lomsipuzanus ausnexktpukos. [lonsgpuzoBanHocTs. HanpsikeHHOCTH MOJA B JU-

JIIEKTPUKE.

OnekTpuyeckoe cmenieHue. Teopema ["aycca st 3€KTpOCTaTUUECKOTO MOJIS B IUAJIEKTPHUKE.

[IpoBOJHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DNeKTpOCTaTHUECKasi EMKOCTh. DJIEKTPOEMKOCTh YEAMHEHHOT O MPoBoIHMKA. KoHaeHcaTOphl U nX
COEIMHEHMS. DHEPTHUs CUCTEMBI 3aps10B, YEAUHEHHOTO IPOBOIHMKA U KOHAEHCATOpa. DHEprus
ANEKTPOCTATUYECKOTO TOJISL.

8. Dnektpuueckuii Tok. Cuna Toka. [ImoTHOCTH TOKA.

9. Crpoenue cwibl. DJIC u HanpspkeHnue. 3akoH Oma. ConpoTUBIEHUE MPOBOAHUKOB. 3akoH Oma B
i pepeHmanbHOR Gopme.

10. PaGoTa u MmontHOCTh TOKa. 3akoH [[xoymns-JIenma.

11. 3akon Oma Ju1s HEOTHOPOAHOTO yuacTKa 1enu. [Ipasuna Kupxroda s pa3BeTBICHHBIX HETEH.

12. Knaccuueckast TeOpusi 3J€KTPOIMPOBOIHOCTA METAINIOB. BBIBOJ OCHOBHBIX 3aKOHOB 3JIEKTpHUYE-
CKOT'O TOKAa B KJIACCUYECKOW TEOPUU JIEKTPOIIPOBOJHOCTH METAIIIOB.

13. PaGoTa BBIX0/1a 3JIEKTPOHOB M3 METajIa. DMUCCUOHHBIC SIBJICHHS M KX TPUMEHEHHE.

14. MarnuTHOe nose. MarauTHast MHIyKIus. BekTop HanpssKeHHOCTH.

15. 3akon buo-Casapa-Jlannaca.

16. MarauTHOE noJie NpsAMOTo TOKa. MarHUTHOE 10JI€ B LIEHTPE KPYTrOBOr'O MIPOBOJHUKA C TOKOM.

17. 3akon Amnepa. B3anmopaencTeie napamuiesibHbIX TOKOB.

18. MarnuTHOe nose ABMXKyIerocs 3apsaaa. JleficTBe MarHUTHOTO 110JIs1 Ha ABMKYIIUNCS 3apsi.
JIBu>KeHHE 3apsKEHHBIX YaCTHUIl B MArHUTHOM TIOJIE.

19. Dddext Xomna.

20. Hupxynsuust BeKTopa B MarHuTHOrO mosisi B BaKkyyme. MarHuTHoe 1oJie COJI€HOUIa U TOPOUIa.

21. Ilorox BekTOpa MarHuTHOM MHyKUuu. Teopema ["aycca mist monst B.

22. PabGoTa no nepeMenieHuIo MPOBOJHUKA U KOHTYpa ¢ TOKOM MarHUTHOM IIOJI€.

23. SIBnenue 3neKTpOMarHuTHON MHAYKIMU. 3akoH Dapanes. [Ipasuiio Jlenna.

24. Bpanienve paMKy B MarHuTHOM 1osie. Toku Dyko.

25. nnykTuBHOCTH KOHTYpa. CaMOMH KIS

26. BzauMHast MUHIYKIMS

27. DHeprust MarHUTHOTO MOJIS.

28.BuxpeBoe aiekTpuueckoe moje. Tok cMmemeHus. YpaBHeHUss MakcBemia i 3JIEKTPOMarHUTHOTO

HOJIs.

29.ITonnas cuctema ypaBHeHUI MakcBelia B UHTErpaJibHOU (hopme.

30.IIpuHIMI OTHOCUTENBHOCTH B AIEKTPOAUHAMUKE.

31.I'apmonnyeckue kosebaHus M UX Xapakrepuctuka. JuddepeHnuansHoe ypaBHEHHE TapMOHUYECKUX

Kosie0aHui.

32.MexaHn4eckue rapMoHHUecKre Kojaebanus. ['apmonndecknii ocuuusitop. [IpykuHHbIN, U3ndecKkuii

Y MaTEMaTUYECKUM MasiTHUKH.

33.CBoOoaHBIC TApPMOHUYECKHE KOJIeOaHUs B KOJIeOaTETbHOM KOHTYPE.

34.CnoxxeHre rapMOHUYECKUX KOJIeOaHUI OTHOTO HAaNpaBJICHUs U OMHAKOBOW 4acTOThl. bueHwus.

35. CnoxxeHre B3aMMHO TIEPIECHAUKYIISIPHBIX KOJICOaHUH.

36.ludpepenmanbHoe ypaBHEHHE CBOOOTHBIX 3aTyXaMOIMIUX KOJIeOaHUN (MEXaHUYECKUX U AJIEKTpoMar-

HUTHBIX) U €r0 PEIICHHE.

37. JluddepennmanbHoe ypaBHEHHE BBIHYKICHHBIX KOJIeOaHUH (MEXaHUYECKUX U JICKTPOMArHUTHBIX) U

ero pemnieHre. AMIUIATYaa U ¢aza BBIHYKIACHHBIX KOJICOaHUN (MEXaHUYECKUX U AJIEKTPOMArHUTHBIX).

38.IlepemenHslii TOK. Pe3oHaHc HanpspkeHnil. Pe3oHaHc TOKOB.

39.Mo1HOCTb, BhIICIIEMAas B LIENU IEPEMEHHOTO TOKA.

40. BonHoBble nponecchl. Busl BoH.

41.BonHOBOE ypaBHEHHUE.

42.OHeprus 371€KTPOMarHUTHBIX BOJIH.

Now



1.

Oo6paszern 6mitera
Bapuant Nel
B3anmuas uHAyKIUA.

2. DHeprusi MAarHUTHOTO TTOJIS.

1.

2 cemectp
Bompock! k mepBoit pyOexHOH aTTecTaruu

1.OcHoBHbI€ 3aKOHBI ONTUKU. [loTHOE OTpakeHue.

2. Tonkue nuu3bl. 300paskeHre MPeIMETOB C TOMOIIBIO JIH3.

3.Pa3BuTHe npeacraBieHu o mpupoae cBeta. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTHCBETOBBIX BOJIH.

WnTepdepenmus caera.

4 MeTtobl HaOMOIeHNSI HHTEp(EPEHIINK CBETA.

5.NuTepdepeHius cBeTa B TOHKUX TUICHKAX.

6.1Tpunuun [oitrenca-®Openens. Meron 300 Openens. [IpsmonuHeiiHOe pacpoCcTpaHEHUE CBETA.
7. Audpaxus @paynrodepa Ha OJHOH IEIH U HA OJHOU AUDPAKIIMOHHON peIIeTKe.

8. ludpakuus Ha MpoCcTpaHCTBEHHOU pemeTke. @opmyra Bynbda-bparros.

9.lucniepcus cBera.

10.3axon Kupxroda.

11.3akons1 Ctedana-bonbiimana u Buna.

2 cemectp
Bompock! ko BTopoit pyOeKHOU aTTecTanuu

1.doTodddexT.

2.3axoHbl hoTorddexTa.

3.JlaBieHue cBeTa.

4.Monenu atoma Tomcona u Pesepdopra.
5.IMoctynarst bopa.

6.BonHoBast QyHKIMS U €€ CTAaTUCTUYECKH.
7.Ypasuenue lllpenunrepa

8.Cocras si1ep aTOMOB.

9./lebexT macchl.

10.OHeprus cBs3u spa.
11.PamnoakTUBHOCTE.

11.3aK0H paInoaKTUBHOIO pacmnaja.
12.1IpaBuna cMeleHusl.

13.OCHOBHBIE THIIBI SIEPHBIX PEAKLIUN.
14.2nemMeHTapHbIC YaCTHUIIbI.

O6pa3err 6mtera
Bapuant Nel

ATOMHOE S7pO.

2. DJeMEHTapHbIC YACTHUIIBI.

7.2. BOIPOCHI K 32a4ETY U IK3aMEHy

1.

Bomnpocs! k 3auéry 1 cemectpa

Mogenu B Mexanuke. Cucrema otcuera. TpaekTopus, IepeMeIeHne U IPOHACHHBIN My Th. Y paBHEHNE ABMKE-
HUS TOYKH.

2. CkopocTb. YCKOPEHHUE U €T0 COCTaBISIOLIHE.



S0 XNAU AW

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

0.

YriioBas CKOPOCTh M YIJIOBOE YCKOPEHHE.

ITepsrrii 3akon HetoTona. Macca. Cua.

Bropoii 3akon Hetotona. Umnynsc.

Tpetuit 3akon HproToHa.

Cwitbl TpeHUs. 3aK0H COXPaHEHUS UMITYJIbCA.

Lentp mMacc. 3akoH IBMXKEHHSI LIEHTPa Macc.

OnemenTapHas pabdota. Pabota npu KoHEUHOM TepeMeIIeHuH Tena. MOIIHOCTS.

Kunernueckas u nmoreHnuanbHas 3Heprus. [lorennmansHoe mone. KoncepBaTuBHas U AUCCUTIATHBHAS CHIIBI.
[TomHas mexanudeckas sHeprust cucteMbl. [loTHas MexaHndecKas SHEPTUsl CHCTEMBI.

3aKOH COXpaHEHUsI MeXaHUUECKO# dHepruu. KoHcepBaTUBHBIC U IUCCUTIATHBHBIC CUCTEMBI.

Y ap abCcoNIIOTHO YIPYTUX U HEYIIPYTUX TeEll.

MowmenTt unepuuu. Teopema IllteitHepa.

Kunerndeckas sHEprus BpaIicHUs.

MowMmeHT cuitbl. Y paBHEHHE TWHAMUKY BPallaTeIbHOTO ABMKECHUS TBEPIOTO TEla.

MoMmeHT uMIyJIbca U 3aKOH €T0 COXPAaHEHUSI.

VYpasnenue bepraynnu.

BsskocTs. JlamuHapHBIE ¥ TYpOYJICHTHBIN PEKUMBI TSUCHUS KUKOCTEH.

JIBrokeHne Teln B )KUIKOCTAX U ra3ax.

CraTucTHYECKUH U TEPMOAMHAMUYIECKII MeTobl. OTIBITHBIE 3aKOHBI HICATIFHOTO Ta3a

VYpasnenne Knaneiipona-MeHaeneesa.

OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KHHETHYECKOW TEOPHUH HICATFHBIX Ta30B.

CpenHee YHCIIO CTOTKHOBEHHH U CpeTHSIS JUTMHA CBOOOTHOTO poOera MOJIEKY.

SIBneHre IepeHoca B TEPMOIMHAMHYECKUX HEPAaBHOBECHBIX CHCTEMAX.

3aKOH paBHOMEPHOT'O paclpeesIeHHsI SHEPTUH 10 CTETIEHSIM CBOOOIBI MOJIEKYIL.

ITepBoe Hagano TepMoauHaMuku. PaboTa ra3a mpu u3MeHeHHH ero o0beMa. TermroeMKkocTs. YpaBHeHue Maii-
epa.

[Ipumenenue | Hauana TepPMOJUHAMHKY K H30IPOIECCAM.

AnrabaTHBIH TIporiecc.

Kpyrosotii mporniecc. O6paTuMbie M HEOOPATUMEBIE TIPOIIECCHI.

OHTponus.

3akon KymoHa.

OnekTpocTatnyeckoe moje. HampsokeHHOCTh dieKTpocTaTudeckoro moiisi. [IoTok BeKTopa HampsyKEHHOCTH.
[IpuHIMI CYNepno3uuH SIEKTPOCTATHUECKOTO TTOJA.

TTone numods.

Teopema ["'aycca aJig 31€KTPOCTATUUECKOTO TOJISI B BAKYyME.

Hupkynsius BeKTopa HAPsKEHHOCTH 3JIEKTPOCTATHYECKOTO TTOJIS.

[ToTeHnman aIeKTPOCTaTHUECKOTO O, Pa3HOCTD NOTEHIIMAIIOB.

HarmpskeHHOCTD Kak rpaJUeHT MOTeHIHala. DKBUITOTEHIIHAIBHbIE TIOBEPXHOCTH.

Tuns! auanexTpukoB. [lomspuzaus TUIIEKTPHUKOB.

[MonspuzoBanHOCTh. HampspkeHHOCTH OIS B TUAJIEKTPUKE.

Onexrpuueckoe cMmemienue. Teopema ["aycca i 3IeKTPOCTaTHYECKOTO TOJISL B TUJIEKTPHKE.

YcnoBre Ha rpaHUIE pa3felia ABYX IUAIEKTPHUECKUX Cpel.

[IpoBOIHHKH B BJIEKTPOCTATHIECKOM IIOJIE.

DJeKTpOCTaTUYECKask EMKOCTh. DJIEKTPOEMKOCTh YEANHEHHOTO MPOBOIHUKA. KOoHAeHCATOPBI M X COeNMHEHNSI.
DHeprus CUCTEMBI 3aps/I0B, YEAUHEHHOTO IPOBOIHUKA M KOHAEHCATOpa. DHEPTHs dJIEKTPOCTATUIECKOTO OIS,
Onekrpuyeckuii Tok. Crma Toka. [ImoTHOCTE TOKa.

Crpoenue cuinbl. DJIC u HanpspKeHuUe.

3akon Oma. ConmpoTHBIICHHE IPOBOIHUKOB. 3akoH OMa B nuddepeHnmaabLHoi GpopMe.

Pabota u morHOCTE TOKa. 3akoH Joysa-JIeHra.

3akoH OMa 11 HEOZHOPOJHOTO YYaCTKa LIEIH.

[IpaBuna Kupxroda ass pa3BeTBICHHBIX 1IETICH.

Krnaccudeckas Teopusi 3JeKTpOIPOBOIHOCTH METAILIOB.

BbIBOJ OCHOBHBIX 3aKOHOB 3JIEKTPHUECKOTO TOKA B KJIACCUYECKON TEOPHHU 3JEKTPOIPOBOJHOCTH METAIIJIOB.
Pabota BeIX0/1a 3NIEKTPOHOB U3 METaJlJIa. DMHUCCUOHHBIC SBJICHUS M UX TPUMCHCHHE.

Monmnzanmst razoB. HecamocTositensHbIHN pa3psn. CaMOCTOSITETLHEBIN pa3psi.

MaruauTHoe nojie. MaruutHast UHAyKIMA. BEeKTOp HaNps»KEHHOCTH.

56.3axkoH buo-Casapa-Jlamuiaca. MarautHoe noje npsiMoro Toka. MarHUTHOE 1oJie B LIEHTPE KPYroBOTO MPOBOJ-

HHKa C TOKOM.

57.3axon Amrmiepa. B3anMopaeiicTBie mapamuieIbHBIX TOKOB.



58.MaruuTHOe ToJie IBIDKYIIETOCS 3apsaa. JleiicTBHe MarHUTHOTO TIOJIS Ha ABWKYITUANCS 3apsa. JBrkeHne 3aps-
JKCHHBIX 9aCTHIl B MArHUTHOM II0JIC.

59.9¢dext Xomna.

60.upkymnsnus BekTopa B MarHUTHOTO MO B BakyyMe. MarHUTHOE TToJie cojieHonaa U Topouaa. I1oTok BekTopa
MarHuTHoW uHAYyKIuU. Teopema ["aycca nis mosns B.

61.Pa6oTa 1o NEPEMCIHICHNUIO TPOBOAHUKA U KOHTYpPa C TOKOM MAarHuTHOM II10JIC.

62.SIBnenue anexTpoMarHuTHOM MHAYKIUK. 3akoH Papanes. [Ipasuio Jlenna.

63.Bpaimenne paMKd B MAarHUTHOM TTOJIE.

64.Toxu Dyxko.

65.HayKTHBHOCTH KOHTYpa. CaMOMHIyKIIHSI.

66.B3anMHast HHITYKIIHS.

67.2OHeprust MarHUTHOTO TIOJIS.

BuxpeBoe a1ekTpudeckoe moJie.

68. Tok cMelieHusI.

69. VYpaBHeHus MakcBeiia Ul 3J€KTpoMarHuTHOro nois. IlonHas cucrema ypaBHeHuit Makcsesia B

WHTETpaIbHON (hopmax.

70. TapmoHMYeckHe KoueOaHUs U UX XapaKTepPUCTHUKA.

71. CBoOOmHBIE TApMOHUYECKHE KOJICOaHUs B KOJICOATEIIbBHOM KOHTYPE.

72. CnoxxeHue rapMOHUYECKHX KOJIeOaHUI OHOTO HANIPABJICHUS U OJMHAKOBOW 4acTOThl. bueHwus.

73. CrnoxeHue B3aUMHO NIEPICHINKYJISIPHBIX KOJICOaHUH.

74. uddepennmansHoe ypaBHEHHE CBOOOIHBIX 3aTyXaIOIMX KOJeOaHMH (MEXaHUYECKHX U 3JIEKTPO-

MarHUTHBIX) ¥ €T0 PelIeHne. ABTOKOJICOaHUsI.

75. JuddepeHunanbHoe ypaBHEHHE BHIHYKIACHHBIX KOleOaHUN (MEXaHMYECKUX U DIIEKTPOMArHUTHBIX )

U €ro pelICHUE.

76. Awmmumatyzaa u (aza BEIHYKICHHBIX KoJIeOaHH (MEXaHUYECKUX U DJIEKTPOMArHUTHBIX). Pe3oHaHc.

77. Ilepemenusbiii TOK. Pe3onanc HanpsixeHuil. Pe3oHaHC TOKOB.

78. MoiHOoCTb, BbIEIsIEMas B LIEIH IEPEMEHHOTO TOKA.

79. BoJHOBBIE MPOLIECCHI.

80. BonHOBOE ypaBHEHHUE.

81. luddepennuanpHoe ypaBHEHHE AIEKTPOMArHUTHON BOJIHBI.

82. DHeprust 3J€KTPOMAarHUTHBIX BOJIH.

Bompocsl k 3x3ameny 2 cemecTpa

83. OCHOBHBIE 3aKOHBI OITHUKH.

84. Tonkwue nmuu3b1. U300paxkeHne IPEeIMETOB C TTIOMOIIBIO JTHH3.

85. Untepdepenuus ceera. MeToabl HaOIOAeHHUS HHTEPPEPEHIINH CBETA.
86. naTepdepenus cBeta B TOHKUX TUICHKAX.

87. Ilpunuun I'rolirenca-®Openens.

88. ludpaxmusa Opaynrodepa Ha OHON MU U HA OJHON TUPPAKITMOHHON pEIIeTKE.
89. Mudpaxius Ha mpocTpaHcTBEHHOM pemieTke. Popmyna Bynbda-bparros.
90. Iucnepcus cpera.

91. 3axon Kupxroga.

92. 3akonsl Ctedana-bonasimana u Buna.

93. BonHoBast pyHKLUSI.

94. Ypasuenue lpeaunrepa

95. Cocras siiep aTOMOB.

96. lledext Macchl.

96.OHeprus cBa3M sapa.

97.PanyoaKTHUBHOCTD.

98.3aK0H pailnoaKTUBHOIO pacnaja.

99.11paBuna cMeleHus.

100.OcHOBHBIE TUIIBI AIEPHBIX PEAKLIUH.

101.9nemenTapHbIC YaCTHIIBI.



OO6pa3zern 6mera

1.MaTepdepennns cBeTa B TOHKUX TUICHKAX.
2.3aKkoH paAuOaKTUBHOIO pacnaja.

7.3. Tekymuii KOHTPOJIb
OO6pa3zerr KOHTPOJILHON PabOTHI
KonTtponbnast pabora Nel

1. Touka nBMXKETCA MO OKPYKHOCTH paguycoM R = 30 ¢M ¢ OCTOSIHHBIM YIJIOBBIM yCKOpeHHeM &. Ompe-
JIEUTh TAHTEHIIMAJIBbHOE YCKOPEHUE ¢!z TOUKH, €CITU U3BECTHO, YTO 32 BpeMsi = 4 ¢ OHa COBEpIINIIA TPU
060pOTa U B KOHIIE TPETHEr0 060pOTa €€ HOPMATLHOE yCKOpeHne o, = 2,7 m/c?.

2. Hlap maccoii m; = 2 KT CTAJIKMBAETCS ¢ MOKOSALIMMCS IapoM OoJbIIel Macchl U ipu 3ToM TepseT 40%
KHHETUYeCcKoi sHepruu. OnpeaenuTs Maccy my OOJbIIETo apa. Y 1ap cyuTaTh aOCOIIOTHO YIIPYTHM,
MPSIMBIM, [IEHTPAIbHbBIM.

3. Kakas pabota 4 nomxHa ObITH COBEpPIIICHA MPHU TTOAHATHH C 3€MJTU MAaTEPHAIIOB sl TOCTPOUKH ITATHH-
JIpUYECcKoil TpyObl BeicOTOU A = 40 M, Hapy»XKHBIM auaMeTpoM D = 3,0 M ¥ BHYTPEHHHUM JHAMETPOM d =
2,0 M? [110THOCT MaTepuana p MPUHATH paBHOi 2,8 - 10° xkr/m>.

4. K KOHIIaM JIETKO# ¥ HePaCTsHKUMON HUTH, IEPEKUHYTOM uepe3 OJIOK, MOABEIICHBI TPY3bl MaCCaMH M1] =
0,2 xr u m2 = 0,3 kr. Bo CKOJBKO pa3 OTIMYAIOTCS CUIIBI, IEHCTBYIOIINE HA HUTh 110 00€ CTOPOHBI OT
6110Ka, eciu Macca 610ka m = 0,4 KT, a ero 0ch JBIKETCS BEPTUKAIBHO BBEPX C YCKOpEeHHeM o = 2 M/c? ?
Cunamu TpeHUs ¥ MPOCKAIb3bIBAHUS HUTH TI0 OJIOKY MpeHeOpeyb.

5. Opnopoauslii crepxens JummHou € = 1,0 M 1 maccoit M = (0,7 kr noABEIIeH Ha TOPU3OHTAILHON OCH,
MPOXOJAIICH Yepe3 BepXHUM KOHell cTepxHs. B Touky, oTcTosIIy 0 OT OCH Ha %3 £, a0COIIOTHO YIIPYTO
yaapsier myJst Macco m = 5 Kr, JeTsas nepneHauKyJJIapHO CTepKHIO U ero ocu. [locne ynapa crep-
’KEHb OTKJIOHMJICA Ha YTol a = 60". OnpeaenuTh CKOPOCTh IyJIH.

6. Bo ckonbKO pa3 cpeaHsis MIOTHOCTh 3€MHOT'O BEIIECTBA OTJIMYAETCS OT CPEAHEHN MIIIOTHOCTH JTyHHOTO?
[IpunsaTh, uTo panunyc R; 3emiau B 6 pa3 MEHbIIE Beca Tela Ha 3eMIle.



7.4. Onucanue nokasaresjeil U KpuTepreB OLEHNBAHUSA KOMIIETEHIMH HA Pa3JIMYHBIX 3Tanax ux ()OpMUPOBAHMS, ONIUCAHUE IIKAJIbI OLlEeHUBAHMSL.

ACATCIIbHOCTH.

OOJIBbLIME OIIUOKHU

Tabmura 8
IiaHupyemble pe3yabTaThl 0CBOEHHMSI Kpurepuu oneHuBaHus1 pe3yibTaToB 00y4eHHUsI HauMeHoOBaHMe
KOMIETCHIMH menee 41 6amtoB (neymo-| 41-60 6asutoB (yaoBiie- 61-80 6as10B 81-100 6a/10B OLIEHOYHOI'0
BJIETBOPUTEJIbHO) TBOPHUTEJIBLHO) (xopoo) (0TJIN4HO) cpeacTBa
OIIK-1: CriocoGeH HCIOb30BaTh MOJIOKEHHS, 3aKOHBI K METO/IbI €CTECTBEHHBIX HAYK M MATEMATHKH JUIS PEIICHHS 33189 HHKEHEPHOM JAeATEITbHOCTH.
3HaTh: METOBI U IpUeMHbI penieHus | PparmentapHbie 3Ha- | Hemnonnbie 3Hanus | ChopmupoBanusie, | CdhopmupoBannbie |Komrnekr 3amanwuii
MPaKTHYECKHUX 3a/1a4 B PO EeCcCcCHo- HUSA HO COJIeprKalue OT- CHUCTEMAaTHUYECKUE |JIJIS1 BBIMIOJHEHUS Jia-
HaJIbHOM I€ATEIbHOCTU C TTOMOIIBIO JeNTbHBIE POOeThI 3HAHUS O0opaTopHBIX padoT, C
MH()OPMAIIMOHHBIX CUCTEM. 3HAHUS MPE3CHTAIMSIMHU, BO-
YMeTh: pemath 0a30BbIe 3a/1a4u 00pa-| YacTuyHbIe yMEHUS Henonneie ymenus VYMeHus MOJIHbIE, CdopmupoBannpie |IPOCHI IO TEMaM /
OOTKHM JaHHBIX B TPO(ECCHOHATBHON JIOTTY CKAIOTCsI He- yMeHHs paszenam MHACIH-
TLTUHBI

Baaners: o01ieit moAroToBKOM 715 pe-
IICHUA HpaKTI/I‘-IeCKI/IX 3a1a4 B O6J13.CTI/I
WH(pOPMAITMOHHBIX TEXHOJIOTHA.

YacTHyHOE BiIaJcHUE
HaBBbIKaAMH

Hecucrematuueckoe
HpI/IMeHeHI/Ie HaABBIKOB|

B cucrematnueckom
HpI/IMeHeHI/II/I HaBBbI-
KOB JIOTTY CKaIOTCsI

VYcmenHoe U cucteMa-
TUYECKOE TPUMEHEHHUE
HaBBLIKOB




8. OcobenHoCTH peajn3auuy JMCUMIJIMHBI /151 HHBAJIWIO0B U JIMI ¢ OTPAHMYEHHbIMH
BO3MOKHOCTSIMH 3/10POBbSI.

Jlis ocyuiecTBIeHUsT POLEAYP TEKYLIEro KOHTPOJIS yCIIE€BAEMOCTH U MPOMEXKYTOUHOMN aTTeCcTalluu
06yan0mec;1 CO3JaHbI (bOHI[LI OIICHOYHBIX CPCACTB, aAAlITUPOBAHHBIC JIS1 UHBAJIMIOB U JIMI C OTpaHu-
YEHHBIMU BO3MOXKHOCTSIMU 3[I0OPOBBS U TIO3BOJIAIONINE OLIEHUTh JOCTUKEHHE UMHU 3aINTAHUPOBAHHBIX B OC-
HOBHOI1 00pa30BaTeIbHOM MPOTrpaMMe pe3yJIbTaTOB 00YUYECHHUs U YPOBEHb C(OPMHUPOBAHHOCTHU BCEX KOMIIE-
TEHIIUH, 3asBJICHHBIX B 00pa30oBaTeIbHOM mporpamme. dopma MpOBEACHHs TEKYIIEH aTTeCTalluu JJIs CTY-
ACHTOB-MHBAJIMIOB YCTAHABJIMBACTCA C YYCTOM UWHAWBUIAYAJIBHBIX HCI/IXO(i)I/I?)I/I‘IeCKI/IX OCOGGHHOCTCﬁ
(ycTHO, MICHMEHHO Ha Oymare, MIChbMEHHO Ha KOMITbIOTEpE, B opMe TecTUpoBaHus U T.11.). [Ipu Tectupo-
BaHHUHM JUIS CIa00BUIAIIMX CTYICHTOB HCIIONB3YIOTCS (POHIBI OLIEHOYHBIX CPEJCTB C YKPYITHEHHBIM HIPH]-
ToM. Ha sK3aMeH mpuriamaercsi COnpOBOXKIAIONININ, KOTOPbIH 00eCeunBaeT TEXHUYECKOE COMPOBOXKIE-
HUC CTYIACHTY. HpI/I HCO6XO,Z[I/IMOCTI/I CTYACHTY-UHBAJIUAY MPCAOCTABIIACTCA NOMOJIHUTCIIBHOC BPECMA JISA
MOJIFOTOBKU OTBETA Ha SK3aMeHe (miu 3adere). OOyyarouecs ¢ OrpaHHYeHHBIMU BO3MOKHOCTSIMH 3710PO-
Bbi U O6y‘l&IOH.IPICCH HUHBaAJIUAbI OGGCHG‘-II/IBEIIOTC}I MCYaTHBIMU U 3JICKTPOHHBIMUA O6paSOBaTCHI:HI>IMI/I pecyp-
caMu (TIporpaMMBbl, yueOHBIC TTOCOOUS JIJIs1 CAMOCTOSATEILHOM padoTHI U T.11.) B (hopMax, afanTUPOBAHHBIX K
OrpaHUYCHUAM UX 300POBbA U BOCIIPUATUSA I/IH(I)OpMaI_[I/II/IZ

1) JUTSL UHBAJIUOB U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI 10 3PEHHUIO:

= IJIA CJenbIX: 3aJaHus JJIA BRIIIOJHCHHA Ha CEMHUHapax U MPaKTUYCCKUX 3aHATUAX O(bOpMJ'DIIOTCSI
penbe@HO-ToUeUHbIM mpudTOM bpailg uin B BUje 3J€KTPOHHOTO TOKYMEHTA, JOCTYIHOIO C MOMOIIBIO
KOMIIBIOTCPA CO CIICHHUATIU3UPOBAHHBIM MMPOrpaMMHBIM OGGCHG‘{CHI/IGM JJId CICIIBIX, J'II/I60 3a4YUTHIBAOTCsA
ACCHCTEHTOM; [TMCbMEHHBIE 3aJJaHHs BBITIOIHAIOTCA Ha OyMare penbeHO-ToueyHbIM pudTOoM bpaiinsg mim
Ha KOMIBKOTEPEC CO CICHUAIIM3UPOBAHHBIM MPOTPAMMHBIM 06€CH€‘ICHI/I€M J1s1 CJICIIBIX HI/I60
HAJIMKTOBBIBAIOTCS ACCUCTEHTY; OOYy4YalomMMCS JJis BBIIOJHEHUS 33JaHHUs TpU  HEOOXOAUMOCTH
mpeaoCTaBIsACTCA KOMIUICKT TMCbMCHHBIX HpI/IHa,Z[J'Ie)KHOCTef/'I n 6yMara JJId IIMChbMa peﬂbe(i)HO-TOqe‘-IHBIM
mpudrom bpaiins, koMnboTep CO CrienUuanu3uPOBaHHBIM TPOrPAMMHBIM OOeCcTIeYeHHEM ISl CIIETBIX;

- IS cIa00BUASIIIIUX: 00ECTIEUNBACTCS MHANBUAYAIbHOE paBHOMEpHOE ocBetieHue He meHee 300
JIOKC; 00y4YaromuMCs IJIs1 BHIIOJHEHUS 3a/1aHUs MPU HEOOXOAMMOCTH MPEIOCTABIISETCS YBEINUHUBAIOIIEe
YCTpOﬁCTBO; BO3MOXHO TAaKXE€ HCIIOJIb30BaHUC COGCTBCHHBIX YBCIMYUBAIOIIUX YCTPOﬁCTB; 3aaHus OJIA
BBITMIOJIHEHUS 331aHUH OPOPMIISIOTCS] YBEIHMUEHHBIM HIPUPTOM;

2) JUISL THBAJIUJIOB Y JIUI[ C OTPAaHUYEHHBIMU BO3MOXXHOCTIMH 310POBbS IO CIAYXY:

- UISl TJAYXHX M cJadocblamux: o0ecrneynBaeTcs HaJIMYhe 3BYKOYCHIIMBAIOILIEH anmaparypbl
KOJUICKTUBHOT'O ITOJIb30BaHUS, IIPpH HCOGXOI[I/IMOCTI/I O6y‘-IaIOH_[I/IMCSI npeaoCTaBISACTCA 3BYKOYCHUIJIMBAIOIIAA
anmnaparypa UHAUBHIYaJIbHOTO MOJB30BaHUS; IPEIOCTABIISAIOTCS YCIYTU CYypOTIEPEBOIUNKA;

- IS CJIEMOTJIYXUX JIOMYCKAeTCsl MPUCYTCTBUE aCCHUCTEHTA, OKA3hIBAIOIIETO YCIYTH TH(IOCYPIO-
nepeBoAYrKa (MOMUMO TPeOOBaHH, BHIIOIHAEMBIX COOTBETCTBEHHO JJIS CIIETIBIX U TIYXUX);

3) JUTSL JTAT C TSDKETBIMU HAPYIICHUSMH PEYH, TITYXHX, CIIa00CIBIIIAIINX JCKIUA U CEMUHAPEI,
MPOBOAMMBIE B YCTHOM (popMe, MPOBOASATCS B MUCbMEHHOM opMe;
4) JUIsl ATHBJIMJIOB U JIMLl C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 30POBbs, HMEIOIIUX HApYyILlIe-

HHSI ONOPHO-IBUTATEJIHHOTO anmnapara:

- JUIS JIULL ¢ HApYIIECHUSMU OTIOPHO-BUTATEILHOTO anmapaTa, HapyIeHUSIMU JBUTaTeIbHBIX (YHK-
II1I1 BEPXHUX KOHEUYHOCTEH WIIM OTCYTCTBUEM BEPXHUX KOHEYHOCTEH: MTUCHbMEHHBIC 3a/IaHUS BHITIOTHSIOTCS
Ha KOMIIBIOTCPEC CO CICHHUAIM3UPOBAHHBIM MPOTpaAMMHBIM 06ecnequI/IeM WJIIN HAJUKTOBBIBAKOTCA aCCH-
CTEHTY; BBITIOJIHEHUE 3aJaHHi (TECTOB, KOHTPOJIBHBIX PabOT), MPOBOAMMBIC B TUCEMEHHON (hopme, TTPOBO-
JSITCS B YCTHOM (hopMe IyTeM orpoca, Oeceibl ¢ 00yJaronuMCs.

9. Yuebno-meroauueckoe 1 HH(GpOPMALHOHHOE 00ecIedeH e U CIUILTHHDI

9.1 OcHoBHasi IMTEPATYpa

1. Bmagumupos 10.C. OcHoBanus ¢pusuku [DnekTponHbii pecypc]/ Bnagumupos HO.C.- DnektpoH, Tek-
ctoBble JaHHble.- MockBa: BMHOM. Jlaboparopust 3nanmii, 2015.- 456 c.- Pexum nocrymna:
http://www.iprbookshop.ru/6481 .html.- 3bC «IPRbooks»

2. ®onan JI.M. CoBpemenHas pu3nKa U TEXHUKA JUIs CTYJIEHTOB [ DJeKTpOHHBINH pecypc]/ Ponan JIL.M.,
[udpunosuu B.U., bepman I'.I1.- DnekTpoH, TekcTOBBIE NaHHbIE.- MOCcKkBa, VkeBck: PerynspHas u xaoTu-
yeckas AMHaMuKa, VKeBCKUH MHCTUTYT KOMIBIOTEPHBIX uccienoBanuid, 2011.- 144 c.- Pexum nocryna:




http://www.iprbookshop.ru/16628.html.- 95C «IPRbooks»

3. Kypb6auep 10.®. ®uzuka [DnexTpoHHblid pecypc]: yuedHoe nocobue/ Kypoauep HO.D.- DnexTpoH,
TEKCTOBbIE JaHHble. - MockBa: EBpasuiickuii oTKpbITBIM MHCTUTYT, 2011. - 216 c. Pexxum nocryna:
http://www.iprbookshop.rU/I1106.html. - 9BC «IPRbooks»

4. PacroBa H.A. ®usuka. MonekymsipHas ¢usnka [DneKTpoHHBINH pecypc]: yueOHOoe mocodue/ PactoBa
H.A.- DnexTpoH, TeKCTOBbIE TaHHbIC.- Bonrorpaa: Bonrorpanckuii nHcTuTyT OM3HECa, By3oBckoe 0O6pazo-
Banue, 2011.- 42 c.- Pexxum noctyna: http://www.iprbookshop.rU/I 1357.html.- 9BC «IPRbooks.

5. Ilnemakora E.O. ®uszuka. Mexanuka [ DJIeKTpOHHBIN pecypc]: yueOHoe mocooue/

[Tnemaxosa E.O.- DnekTpoH, TeKCTOBbIE JaHHbIe.— Bonrorpana: Bonrorpaackuii. ”HCTUTYT OusHeca, By-
30BCcKoe oOpazoBanue, 2011.- 142 c.- Pexxum noctymna: http://www.iprbookshop.ni/l 1356.html.- 9bC
«IPRbooks.

9.2. MeToan4yeckue yKa3aHusi 10 OCBOEHHMIO TUCHUIUIMHBI. (IIpusoxkenue).

10. MaTrepuaJibHO-TeXHHYECKOe oOecnedeHue I CIUIIIUHbI.

Ne HaumeHoBaHue criennaiu3upOBaHHBIX ayAUTOPHUI U 1abopaTtopuit
/o
1 AynuTtopus ¢ MyJIbTUMEIMUHBIM 000pyTOBaHUEM JUISI IPOBEICHUS JIEKIIMOHHBIX 3aHs-
THH.
| 2 | Onucanue 1a00paTOPHBIX PAOOT /7Sl HATYPHOT'O MCCIIEIOBAHUS. |
| 3 | AyIHATOpHHU ¢ MaKETaMH JUIsl HATYPHOTO MCCIIEOBAHHUS. |

1 .JIeKIMOHHbBIE IEMOHCTPALMU IO pa3jienaM Kypca pU3uKu
2.YueOHbie 1abopaTopun

Ne 3-25 «Mexanuka 1 MOJIeKyJIApHast (PrU3uKa»

No 3-19 «DnekTpruyecTBO U MarHeTU3M»

Ne 3-23 «Onrtuxay



Ipunoxenue.

MeToandyecKue YKazaHusd 1Mo 0CBOCHUIO JUCHUAILTMHBI«DHU3HKAY

1. MeToanueckue yKa3anus 1Jisi 00y4aoIuxcs Mo MJIAHUPOBAHNIO U OPraHU3alMU BPeMeHH, He00-
XOAMMOT0 /IS 0CBOCHHS M CLHUIIIHHBI.
Wzydenue pekoMeH1yeTcs HayaTh ¢ 03HAKOMJICHHS ¢ paboyeil mporpaMMoi TUCIMILINHEI, €€ CTPYKTYPOi
U cojiep)KaHueM pasziesioB (MoayJei), OHIOM OLIEHOYHBIX CPEACTB, 03HAKOMHUTHCS ¢ YIEOHO-METOTUYe-
CKUM Y MH(GOPMAIMOHHBIM 00ECTICUeHUEM TUCIUTLTHHBIL.
Juctunimna « PU3nKa» COCTOUT U3 MOJYJIEH CBSI3aHHBIX MEXKIY COOO0I0 TeM, 00eCTeunBaIOIINX MOCIIEN0-
BaTeJIbHOE U3yUYEHUE MaTepHraa.
OO6yuenue no aucuuruinHe «@U3uKa» OCYIIECTBISETCS B ClaeaAyoumX Gopmax:
1. AyautopHble 3aHSITHS (JICKIINH, TPAKTHYECKHUE U T1a00paTOPHbIE 3aHATHS).
2.CamocrosTenpHas paboTa cTyAeHTa (MOArOTOBKA K JIEKUUAM, IPAKTHYECKUM, Ja00PaTOPHBIM 3aHATUSAM
Y MHIUBHUIyaJIbHASI KOHCYJBTAIHS C MPETOaBATEIIEM).
Y4eOHbIil MaTepuan CTPYKTYPHUPOBAH U U3yUYE€HHE JUCIHUILIMHBI POU3BOANUTCS BTEMATHUYECKON MOCIE10-
BaTeNbHOCTH. KakoMy MpakTUUECKOMY 3aHSATHIO M CAMOCTOSITEIbHOMY M3YUYEHHIO MaTepHualia mpeiie-
CTBYET JIeKLIUsI MO JaHHOW Teme. O0yyaroniyecs: caMOCTOSITeNIbHO MPOBOAST MPEIBAPUTEIbHYIO MOJTr0-
TOBKY K 3aHSTHIO, IPUHUMAIOT aKTUBHOE M TBOPUECKOE y4acTHe B 00CYKIEHUHU TEOPETUIECKUX BOIPOCOB,
pazbope mpobIEeMHBIX CUTYaIMil ¥ MOMCKOB MyTell ux perienus. MHorue npo0iaemsbl, H3ydaeMble B Kypce,
HOCST JUCKYCCUOHHBIN XapakTep, YTO MPEIoaraeT MHTePAKTUBHBIA XapaKTep MPOBEACHUS 3aHATHI Ha
KOHKPETHBIX MPUMEPAX.
Ornucanue MocieI0BaTeIbHOCTH ACHCTBHI 00YyJaroIIerocs:
[Tpu m3yyeHun Kypca ciieyeT BHUMATENbHO CIylIaTh U KOHCIEKTHUPOBaTh MaTepHall, U3jiaraeMblii Ha
ayJIMTOPHBIX 3aHATUAX. /)1 ero NOHMMAaHUs U KaYECTBEHHOI'O YCBOEHUSI PEKOMEHIyeTCs Cieaytoias 1no-
CJIEN0OBATEILHOCTD ICUCTBUIA:

1. Tlocne okoHuaHUs Y4eOHBIX 3aHATHH AJIs 3aKPEIUICHUS MaTepuaia IpoCMOTPETh U 00IyMaTh

TEKCT JICKITUH, TIPOCITYIIAaHHOM CeroHs, pa3odpats paccMoTpeHHbie mpuMepsl (10 — 15 MunyT).
2. ITpu MOATrOTOBKE K JIEKIIMM CIEAYIOLIETO AHS MOBTOPUTH TEKCT MPEABIAYLIEH JIEKIIUH, MOy~
MaTh O TOM, Kakast MOXeT ObITh cieaytomas Tema (10 - 15 MmunyT).

3. B Teuenue Henenu BeIOpaTh BpeMs Ui paboThl ¢ auTeparypoil B Oubmuoreke (mo 1 gacy).
4. Tlpu MOArOTOBKE K MPAKTUYECKOMY 3aHSTHUIO MOBTOPUTH OCHOBHBIE MOHSITHS 1O T€ME, U3YUUTh MPH-
Mepsbl. Pelias KOHKpETHYI0 CUTYalIUIO, - IPEABAPUTEIHHO MOHATh, KaKOW TEOPETUUECKUN MaTepral Hy>KHO
UCIOJIb30BaTh. HamMeTuTh miaH penieHus, monpoooBaTh Ha €ro OCHOBE PEeUIUTh | - 2 mpakTHYeCKHUe CUTya-
1uu (71a6. paboThI).

2. Meroauyeckue yKa3aHus 1o padore o0y4aromuxcsi BO BpeMs IPOBeeHUs JeKIUil.

Jlexiuu Jar0T 00ydYarOMUMCsl CUCTEMATH3UPOBAHHBIC 3HAHUS TI0 TUCITUTUINHE, KOHIICHTPUPYIOT UX BHU-
MaHHE Ha HauOoJiee CIOKHBIX U BaXKHBIX Bompocax. JIeKiun oObIYHO U3IAraloTCs B TPAJUIIMOHHOM WU
B IIpoOJIeMHOM cTHIIe. J{J151 CTYZIeHTOB B OOJIBIIMHCTBE CITyyaeB B poOiieMHoM ctuiie. [IpobnemMHbIi CTHITB
MO3BOJIIET CTUMYJIMPOBATh AKTUBHYIO TO3HABATENIbHYIO IEATEIBHOCTh 00yUaloIuXcsi U UX UHTEPEC K JTuC-
UIUTHHE, (POPMHUPOBATHTBOPUECKOE MBIIIJICHHE, MPUOETaTh K MPOTUBOIIOCTABIICHUSM U CPABHEHUSIM, JIe-
JaTh 0000IIeHHsI, AKTUBU3UPOBATh BHUMAHNE 00YYarOITUXCs MyTEeM IMTOCTAHOBKH MPOOJIEMHBIX BOTIPOCOB,
HOOILPSTH JUCKYCCHIO.

Bo BpeMs JIEKIIMOHHBIX 3aHATUI PEKOMEHAYETCSl BECTU KOHCIEKTUPOBaHHE yueOHOro Marepuaina, oopa-
IaTh BHUMaHHE Ha (GOPMYIUPOBKH U KAaTETOPHUH, PACKPBIBAIOIINE CYTh TOTO HIJIM WHOTO SIBJICHHS, WIH
MIPOLIECCOB, BHIBOJIbI U MPAKTUYECKUE PEKOMEHAIINH.

KoHcnekT nexknuu ydiine moapa3aensiTh Ha MyHKThI, COOJII01ast KPACHYIO CTPOKY. DTOMY B OOJIBIION cTe-
neHu OyayT CrocoOCTBOBATH BOMPOCHI IJIaHa JIEKIUH, MPEANIoKeHHbIe TpenoaaBarensm. Crnengyer oopa-
[IaTh BHUMAHKUE HA aKIICHTHI, BEIBOJIBI, KOTOPBIE JICTIAET MPEIo/1aBaTelib, OTMEUasi HanboJee BaKHBIE MO-
MEHTHI B JICKIIMIOHHOM MaTepuase 3aMe4aHusIMHU

«BAXKHO», «XOPOIIO 3aIIOMHUTHY H T.II. MOXHO JIeNIaTh 3TO U C MIOMOIIbIO PA3HOIBETHBIX MAPKEPOB WIIN
pyUeK, TOTYEPKUBasi TEPMUHBI U OTIPEICIICHUSI.

[lenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpaIleHHi, ab0peBuaTyp u cMMBOJIOB. OIHAKO



npu JabHEUIe paboTe ¢ KOHCTIEKTOM CHMBOIIBI JTyUIlle 3aMEHUTh OOBIYHBIMH CJIOBAMH JIJIsi OBICTPOTO
3PUTENBHOTO BOCTIPUSTHUS TEKCTA.
PaGotas HaJ KOHCIIEKTOM JIEKIIUH, HEOOXOAMMO HCIIOIH30BaTh HE TOJIBKO OCHOBHYIO JTUTEPATYpPy, HO U TY
JUTEPaTypy, KOTOPYIO TOMOTHUTEIHFHO pEKOMEHA0BaJ IpernoaaBaresb. IMeHHo Takas cepbe3Hasi, KpornoT-
TuBasi paboTa ¢ ISKIMOHHBIM MaTEPHUAIOM MO3BOJIHUT IIYOOKO OBIIAJIETh TEOPETUIECKIM MATEPHAIIOM.
TemaTtuka nekuuii naercs B paboueit mporpaMme TUCIUTUTHHBL.
3. MeToauyeckue yKa3aHHsl 00y4YalOIIMMCS MO MOATOTOBKE K MPAKTHYECKHUM/CEMHUHAPCKUM 3aHs-
THAM.
Ha mpakTtudeckux 3aHATHSAX MPUBETCTBYETCS aKTUBHOE Y4acTHE B OOCYXICHUH KOHKPETHBIX CUTYAIIHA,
CITOCOOHOCTH Ha OCHOBE TIOJTYYCHHBIX 3HAHUH HaX0IUTh HanoOoJee 3(pPeKTUBHBIC pEIICHUS TTOCTABICHHBIX
npo0JieM, yMeTh HaXOAWUTh MOJIC3HBIN JOMOTHUTENBHBIIIMATepHA [0 TEMAaTUKE 3aHATUH.
CtyzaeHTy pekOMeHAyeTCsl cleayIonas cxeMa MoAroTOBKH K MPAaKTUYECKOMY 3aHSTHIO:

1. O3HakOMJICHHE C TUJIAHOM MPAKTUYECKOTO 3aHSATHUS, KOTOPBHIM OTpakaeT CONEp:KaHue Mpe-

JIO)KEHHOM TEMEI,

2. [IpopaboTaTh KOHCIIEKT JICKIIHIA,

3. IIpounTaTh OCHOBHYIO U JOMOJHUTEIBHYIO JIUTEPATYPY.
B nporecce moaAroToBKM K MPaKTUUECKUM 3aHATUSAM, HEOOXOIUMO 0OpaTHUTh 0COOOEBHUMAHUE Ha CaMo-
CTOATEIbHOE U3YUYCHHE PEKOMEHJOBAaHHOM JIuTeparypbl. [Ipu Bceil MoIHOTe KOHCTIEKTUPOBAHHUSI JIEKIIUU B
HEell HeBO3MOKHO M3JI0KHUTh BECh MaTepUaII U3-3a IMMUTA ayJAUTOPHBIX 4acoB. [10aTOMy camocTosITeIbHAS
pabota ¢ yuyeOHHKaMu, y4eOHBIMU TOCOOUSIMU, HAYYHOH, CIIPaBOYHOM JIMTEpaTypO, MaTepHaIaMH TIEPH-
onuyeckux uznanuit u MaTepuera spisercs HanbOosee 3P PEKTUBHBIM METOJIOM MOTYYCHHUS JOTTOJTHUTEb-
HBIX 3HAHU, TO3BOJIET 3HAUUTEIHLHO aKTUBU3UPOBATH MTPOLIECC OBIaACHUS HH(OpMaliel, CIOCOOCTBYET
6osee TIIyOOKOMY YCBOCHHIO M3Y4aeMOro MaTepuaia, GopMupyeT y cTyIeHTOB OTHOIIEHHE KKOHKPETHOM
npobsieme. Bce HOBbIE MOHATHS 110 U3y4aeMOil TeMe HEOOXOAMMO BBIYYUTh HAaU3yCTh M BHECTH B IJI0CCa-
PHii, KOTOPBII LIeJeco00pa3HO BECTH C CAaMOro Havyalla U3y4eHUs Kypca;

4. OTBETUTH HA BOMPOCHI IJIaHA OPAKTUYECKOTO 3aHATHUS;

5. BBITIOJIHUTE JOMaITHee 3aJaHue;

6. [Ipopaborats 3amaum;

7. Ilpu 3aTpyaHeHusIX chopMyIUPOBATH BOMPOCHI K MPEIOaBaTEINO.
PesynbTaT Takoi paboThI TOKEH MPOSBUTHCS B CIIOCOOHOCTH CTyIEHTa CBOOOJHO OTBETUTH HA TEOPETH-
YECKHUE BOIIPOCHI MTPAKTUKYMa, BRICTYNATh U Y4aCTBOBAThH B KOJUICKTUBHOM O0OCYKICHHH BOTIPOCOB M3y4Ya-
€MOIi TeMbl, TPABUIILHO BBITIONHATH MPAKTUYECKHUE 3aJaHUs] M MHBIC 3a/IaHUsl, KOTOPBIC NaloTcs B (hoHIE
OIICHOYHBIX CPEJICTB AUCITUTUTHHBI.

4. Meronuyeckue yKa3aHusl 00y4aroUMCs M0 OPraHU3alMM CAMOCTOSITeJIbHOM padoThl.

[ens opranu3aiuy CaMOCTOSTENLHON PabOThI IO AUCIUILTUHE «PU3UKA» - ITO YIIyOJIeHHE U pacIupeHne
3HaHUU B 00JIACTH TEXHUYECKUX CIIEIUANbHOCTEH; hopMHUpoBaHUe HAaBbIKa U MHTEpEca K CaMOCTOSITEIb-
HOM MMO3HABATEJIbHOMN JESATEIBbHOCTH.

CamocTtosTenbHas pabota oOydaromuXcs SIBISETCS BaKHEHIIMM BHJIOM OCBOCHHS COAEP>KAHUS JUCIIU-
TUTMHBI, TTIOJTOTOBKU K MPAKTUYECKUM 3aHATHSIM U K KOHTPOJIbHOU padore. Crofa )Ke OTHOCSTCS U Camo-
CTOATENbHOE YIiIyOJIeHHOE U3yUueHHe TeM AUCUUIIUHBL. CamocTosiTenbHas paboTa mpeacTaBisieT cooon
MOCTOSTHHO JICHCTBYIOIIYIO CUCTEMY, OCHOBY 00Opa30BaTeIbHOTO MpoIecca U HOCUT MCCIIEA0BATEIhCKUN
XapakTep, YTO MOCIYXUT B OyJyIllleM OCHOBaHHEM JJIsl HAMMCAHUS BBIMTYCKHON KBaTU(UKAIIMOHHON pa-
OOTBI, MPAKTUIECKOTO TPUMEHEHHUS MTOTyYEHHBIX 3HAHUH.

Opranu3zaiys caMoCTOSITENbHOM paboThl 00yUaIOUINXCS OPUEHTHPYETCS HA AKTUBHBIE METOIbI OBJIAJICHUS
3HAHUSIMH, Pa3BUTHE TBOPUYECKHUX CIIOCOOHOCTEH, MEpexXol OT MOTOYHOIO K WHANBUAYATH3UPOBAHHOMY
00y4EeHHIO0, C yIETOM MOTPEOHOCTEH ¥ BO3MOXKHOCTEH JTMIHOCTH.

[IpaBwiibHAasT OpraHU3aIUs CaMOCTOSATEIBHBIX YICOHBIX 3aHSATHI, UX CUCTEMAaTHYHOCTD, I1EJIeCO00pa3HOe
IUTAHUPOBaHKHE paboYero BPEMEHHU MO3BOJISET CTYACHTaM Pa3BUBAaTh YMEHUS U HABBIKU B YCBOCHUU U CU-
CTeMaTHU3aIluK MIPHOOPETAEMBIX 3HAHUI, 00eCIeYnBaTh BHICOKHI YPOBEHb YCTIEBAEMOCTH B MEPHO] 00Y-
YEeHMUsI, MOJIyYUTh HaBBIKY MOBBIIICHUS MPOPECCUOHATBHOTO YPOBHSI.

[ToaroToBka K MPakTUYECKOMY 3aHSTHUIO BKIIOYACT, KPOME MPOPAOOTKM KOHCIIEKTa U MPE3CHTAIUU JICK-
L[UH, TOUCK JIUTEPaTyphl (110 PEKOMEHIOBAaHHBIM CIIHCKaM U CAMOCTOSATEIBHO), TOATOTOBKY 3arOTOBOK JJIsI



BBICTYIIJICHU 110 BOIIPOCAM, BBIHOCUMBIM JUIsl OOCYKI€HUS 110 KOHKPETHOM TeMe. Takue 3aroTOBKM MOTYT
BKJIIOYATh IIUTATHI, (aKThl, COMOCTaBICHUEPA3TUYHBIX MMO3ULUN, cOOCTBEeHHbIE MbIcIH. Ecin mpobiema
3aMHTEpecoBajga 00ydYaroUIerocs,0H MOXKET MOJArOTOBUTH pedepaT U BBICTYIUTh C HUIM Ha MPAKTUYECKOM
3aHATUU. [IpakTHYecKOe3aHATHE - 3TO, IPEXKAE BCETO, IUCKYCCHUsl, 00CYkKAeHNE KOHKPETHON CUTYyaIUH, TO
€CTh IpeAroiaracT yMeHle BHUMATEIbHO CIYIIaTh YJICHOB Mol IpyMIbl U MOAEPATOpa, a TAKXKE CTa-
paThCs BHICKA3aTh CBOE MHEHHE, BBICKAa3bIBaTh COOCTBEHHBIE HJIEU U MPEUIOKEHUS, YTOUHATHU 33/1aBaTh
BOIIPOCHI KOJIJIETaM 110 00CYKJICHHIO.

[Ipy moATroTOBKE K KOHTPOJBHOU padoTe OO0YydYarOIIMIACS JAOJKEH MOBTOPATHh NMPOWIECHHBIN MaTepHall B
CTPOTOM COOTBETCTBHH C Y4€OHOH MPOrpaMMOi, UCIIOJIb3YsI KOHCIIEKT JIEKLUH U JINTepaTypy, PeKOMEH10-
BaHHYIO npenojasaTeneM. [Ipy He0OX0AMMOCTH MOKHO 00paTUTHCS 3a KOHCYJIbTAIleH U METOANYECKOM
MOMOIIBIO K TIPENOJaBaTeNo.

CamocTtosTenbHas paboTa peann3yercs:

— HETOCPEICTBEHHO B MPOLIECCE Ay TUTOPHBIX 3aHATHH - HA JEKIUIX, IPAKTUIECKUX 3aHATHSIX;

— B KOHTaKTe C MpernojaBaTesieM BHE PaMOK PacliCaHus - Ha KOHCYJbTAlUAX MO0 y4eOHBIM BO-
mpocaM, B X0JIe TBOPUECKUX KOHTAKTOB, MPU JTUKBHUIAIIUHU 33I0JKEHHOCTEH, TIPU BBHIITOJIHEHUU WHIUBH-
NyaJabHBIX 3aJaHUH U T.1I.

— B OuOnmMoTeKe, 10Ma, Ha Kadeape NP BHITOTHEHUN 00YYarOIUMCS YYeOHBIX U MPAKTUYECKUX
3ajad.

Buasl CPC u kputepun o1ieHOK
(mo 6amnbHO-perTrHTOBOM cucteme [THTY, CPC onenuBaercs B 15 6aioB)
1. KonrtponbHas padora
2. VYwyactue B MEPONPUSTUSIIX

TeMbl 1711 cCaMOCTOATENIbHONW pabOoThl MPOMHUCAHbI B pabouell mporpaMMme AUCIHUIUIMHBL. D ()EKTUBHBIM
CPEIICTBOM OCYIIECTBICHHS O0yUYaIOUIUMCSI CaMOCTOSTEIIbHON paOOTHISBISETCS 3NEKTPOHHAs UH(OpMa-
IIMOHHO-00pa30oBaTeNlbHAs Cpella YHUBEPCUTETA, KOTOpasi 00ecreunBaeT AOCTYI K yU4eOHBIM IUIaHaM, pa-
004YMM IporpaMMaM JUCIUIUIUH (MOy e ), MPAKTHK, K U3IaHHUSM SJIEKTPOHHBIX OMOIHMOTEUHBIX CUCTEM.

5. MeTtoan4yeckne peKOMEHIAIMHU M0 OPraHMU3ALMU U POBEACHUIO JAa00PATOPHBIX 3aAHATHI.

JlaGopaTopHoe 3aHsATHE -3TO OCHOBHOM BHJI YUE€OHBIX 3aHATHH, HAITPaBJICHHBIA Ha YKCIIEPUMEHTAIILHOE TTO/1-
TBEPKACHUE TEOPETUUECKUX TIOJI0KEeHUH. B mporiecce 1abopaTopHOro 3aHATHS CTYIEHTHI BBITIOJIHSIOT OJTHY
WJIM HECKOJIBKO JJa00paTOPHBIX paboT (3a1aHuil) 1O PYKOBOJICTBOM ITPETIOIaBATENsI B COOTBETCTBUH C U3Y-
YaeMbIM COZIepKaHHEM y4eOHOTro MaTepuaiia. BeinoiaHeHue ctyjeHTaMu 1a00paTOpHBIX paboT HAPaBJICHO
Ha: 0000IIeHNE, CHCTEMATH3aIINI0, YIIIYOJICHHE TEOPETHUECKUX 3HAHUN MO0 KOHKPETHBIM TeMaM y4eOHOMH
JUCIUITIINHBI, (bOpMHpOBaHI/Ie YMGHPIP'I MNPUMCHATH IMOJIYUCHHBIC 3HAHUA B HpaKTquCKOfI ACATCIIbHOCTH,
pa3BUTHE AaHATTUTUYECKUX, IPOCKTUPOBOYHBIX, KOHCTPYKTUBHBIX YMEHUH; BBIPAOOTKY CAMOCTOSITEILHOCTH,
OTBETCTBEHHOCTH M TBOPYECKOW MHUIIMATUBLIL. Y4eOHas TUCIUILUIMHA, TT0 KOTOPOH TUTAHUPYETCS MPOBeIe-
HUE 1a00paTOPHBIX 3aHATUN U UX 00BEMBI, ONIPEACTAIOTCS pad0UYUM YIEOHBIM IJIAHOM TI0 CIICIIHAIBHOCTH.
[Tpu npoBeeHNH Ta00PATOPHBIX 3aHATUI yueOHas rpyIa MOXKET JACIUThCS Ha TOATPYIIIBI YUCIEHHOCTHIO
HE MEHEE 8 YeNOBEK, a B Cilydyae WHAWBUYAJbHOMW MOJATOTOBKH HE MEHEE 2 YEIIOBEK.
Lenbro 1abopaTOPHBIX 3aHATUN SBISETCA SKCIIEPUMEHTAIBHOE MOATBEPXKICHHE M TPOBEPKA CYLIECTBY-
IOLIUX TEOPETUUECKUX MOJOKEHUH, MO3TOMY NPEUMYIIECTBEHHOE 3HAU€HHE OHU HMMEIOT NpPU H3yUYEHUU
JUCHUITIINH OGH.[GHpO(beCCI/IOHaJIBHOFO U CliICIraJIbHOT'O ITUKJIOB. OCHOBHBIMH neisiMn Ha60paTOpHLIX 3a-
HSTHUH SIBISIFOTCS: YCTAHOBJIEHUE U MOATBEPKICHNUE 3aKOHOMEPHOCTEH; MpoBepKa GopMyll, METOIUK pac-
4cCTa; YCTAHOBJICHUC CBOﬁCTB, HUX KAQYCCTBCHHBIX M KOJUYCCTBCHHBIX XAPAKTCPHUCTUK; O3HAKOMIICHUC C
METOJUKAMHU MTPOBEJICHUS SKCIIEPUMEHTOB; HAOIIOACHHE 3a PA3BUTHEM SIBJICHH, TPOLIECCOB U .
CTyZeHTbl NONb3YOTCA METOAUYECKMMU YKa3aHUAMM, B KOTOPbIX YKa3aHbl: Lenb paboTbl, NoACHEHUA
(Teopua, OCHOBHble XxapaKTepucTuKM), obopyaoBaHWe, annapaTypa, MaTepuasbl U UX XapPaKTEPUCTUKM,
NopsA0K BbINONAHEHUA paboTbl, Tabaunubl, BbiBoAbl (6€3 POpMYyNNPOBOK), KOHTPOIbHbIE BONPOCHI, y4ebHan
M cneumanbHaa AnTepatypa. PesynbTaTbl BbinoNHeHWUA nabopaTopHoro 3agaHua (pabotbl) obopmnatoTca
CTYAEHTaMKn B BuAe oOTyeTa.
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