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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.06 Cucrembl ynpaB/ieHHs jleTaTe/IbHBIMU aniiaparamMu

roz Habopa rpymmnsr: 2026
IIporpamMmmMmy cocTaBuiI:

Kadenpa b2 ®usuka 1 xumust
WBaHoBa Haranbsi AnekcaH/IpoBHa, CTapllivii TIpero/iaBaTesib

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii iporpammel b2 ®@u3HKa U XUMHUSA

3aBenyromuii kadenpoii @enopos .J1., A.¢.-M.H., pod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N3 Cucremsbi yiupasB/ieHUs 1 KOMIIBIOTE€PHbIE€ TEXHO/IOTHH

3aBepaytommii Kadeapoii CeipiieB A.H., 1.BoeH.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
DOU3NKA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-1 — CnocobeH TpPUMEHSTh €CTEeCTBEHHOHAyUHble U OOIeMH)KEeHEepPHble 3HAHHUS, MEeTO/IbI
MaTemMaTU4yeCcKoro aHaliu3a U MOJe/UPOBaHUs, TeOPeTUYeCKOr0 U 3KCIIepMMeHTa/lbHOr0 MCC/Ie[0BaHUs [JIsd
pellieHNs MH)KeHepHBIX 3a/iad pogeCCUOHaNIBHON JieaTelTbHOCTH

OIIK.[1-1 — CriocobeH aHaM3WUPOBaTh U BBISB/ISATH €CTECTBEHHO-HAYUHYIO CYLTHOCTh NIPOO/IeM yIipaB/ieHuUs
B TEXHUYECKHX CHCTeMax Ha OCHOBe NIPUOOpeTeHHbIX 3HAHWH

®OpMHUPOBaHUIO KOMITETEHIIUN CJTY>KUT OCTYKEHHE CIIeYIOIIUX Pe3y/ibTaToB 00pa3oBaHus:
OIIK-1

3HAHUA:

0 Ha YpPOBHe TIpe/ICTaB/IeHHI:

* 00mel ¢Gu3NUecKol KapTHUHBI OKPY’KAIOIEro MHpa Kak CHUCTeMbl B3aMMOCBA3aHHBIX (PU3MUeCKUX
SIB/IEHUM, Pa3JTIUUHBIX (OPM JBVKEHUS MaTePUU

* posiu (DU3MKU KakK (yHZAMEHTa /il U3yUeHUs JUCHUIUIMH MpodeCcCHOHATBHOTO IUK/Ia, KaK OCHOBY
ISl BBIZIEJIEHWST B CBOeH TIpOQeCCUOHA/NBLHOW JeSITebHOCTH (U3MUECKUX SBJIEHWM M TPOLEeCCOB,
OTIpeZIe ISIFOLIUX MPUHLUITEI PA0OTHI Pa3/IMUHBIX TEXHUYECKUX YCTPOMCTB

* B3aUMOCBS3U TEOPDUU U IKCIIEPUMEHTa, CyKamjero ©0a3oil [y (HOPMUPOBAHUS TEODUU U
MO TBEPXK/JAFOIIETr0 eé TIOJIOKEeHHsT

Ha YpOBHE TIOHUMaHHUSI:

* CMBIC/IAa TAKUX TIOHATHHM Kak: (u3nueckoe siBjieHWe, (Qu3nueckass BeIMUWHA, MOje/b, THUIOTe3a,
9KCIIEPUMEHT, Hab/mtoieHne, u3mepenue, husndeckasi Teopus, GU3MUeCKUI 3aKOH

* pyHZaMeHTa/IbHLIX TTOHSITHUM, 3aKOHOB U TeOpHUi KacCuueckoi U CoBpeMeHHOMN hHU3UKU

* pusrueCcKUX Mojiesielt, NCIOb3yeMbIX MPU MMOCTPOEHNH TeOPHH SIBJIEHUS

* TPaHMI] IPUMEHUMOCTH TEOPHH, IIOCTPOEHHOM Ha OIpe/ie/IeHHOM (hH3rueCKOW MOIeH

* TIPUHLIMATIOB MTOCTPOeHUs (PU3UUeCKUX IKCIIEPUMEHTOB

Ha YPOBHE BOCITPOU3BE/IEHUS:

* (hOpMY/TUPOBOK (hM3UUECKUX 3aKOHOB, TIPUHIUIIOB U MOCTY/IaTOB, UX MaTeMaTHUeCKOe BhIPa)KEHHE 110
OCHOBHBIM  pa3fielaM (GU3UKK: (U3UUeCKHMe OCHOBBI MEXaHWKH, 9/IeKTpHUeCTBA W MarHeTH3Ma,
3/IEKTPOJUHAMUKH, (DU3UKU KoieOaHUH Y BOJIH, ONTHUKU, KBAHTOBOM (PU3MKH, aTOMHOM U SIIEPHOH (QU3UKH

* METOZIOB PeIleHus 3aad M0 OMUCAHUI0 (PU3NUeCKUX SIBIEHUM

* METO/IOB TIPOBE/IEHUSI SKCIIEPUMEHTA U 00paboTKY pe3y/ibTaToB U3MepPEeHHH;

* METOAIMKH OIIeHKU TIOTPEIITHOCTH U3MePSIeMbIX BeJTUNH;;

YMeHuUsi:

0 TeOpeTUUeCKHE:

* OTpeJie/ITh TMYTH pelleHUs TI0CTaBlIeHHOW 3a/laud, OYepTUTb KPYyTr (M3UYecKHUX 3aKOHOB, 3HaHHeE
KOTOPBIX ITO3BOJIUT PELIUTh JaHHYIO 3a7ady

* TIOCTABUTH 1ie/Tb TIPOBOAMMOTO IKCIIEPUMEHTA U OTIPe/Ie/IUTh TT0C/Ie/I0BaTeIbHOCTD AeHCTBUM TIPH €ro
TPOBe/IEHUU

TPaKTUYe CKUe:

* pellaTh THUIIOBLIE 33/jauM T10 pa3zeaM Kypca (GU3HUKU

* pa3bupaTbCs B MPUHIUTIAX AeHCTBUS (PU3NIeCKUX TPUOOPOB U CrIocobax uX MpUMeHeHust

* [IPOM3BO/IUTH PacUeThl 110 pe3y/bTaTaM U3MepeHHit

* OIIeHMBaTh MOTPEITHOCTh U3MepsieMbIX Be/TMUNH

* aHA/TM3UPOBATH MTOJTyUeHHBIE Pe3Y/IbTaThl U COTIOCTAB/ATh UX C TEOPETUYeCKH ITPOTHO3UPYEeMbIMU

* MIPe/ICTaB/ISATh (PYHKI[MOHATbLHBIE 3aBUCUMOCTH (DPU3HUeCKUX BEJTUUMH B BU/E TPA(UKOB;;

HaBbIKU:

IPaMOTHO M apryMeHTHUPOBAHO M3/1araTb COOCTBEHHbIE MBIC/TH, 000CHOBBLIBATh CBOU CyK/I€HHUS

* paboTarh C MUPOKUM KpPyroM (pr3ndeckux MpubOpoB U 000py/[0BaHUS

* COCTaBJ/IATh HAyUHbIe OTYETHI C FPaMOTHLIMH BBIBOIAMH O TIPO/Ie/IaHHON paboTe;

* paboTath C TUTEpaTypoil U MHBIMUA UCTOUHUKAMH UHGMOPMAIIWH.

OIIK./I-1

3HAHUS:

Ha YpPOBHe Ipe/iCTaBJIeHHIi:

* o0miel ¢GuU3MUeCKOW KapTUHBI OKPY’KAaIOIero MUpa KaK CHCTEéMbl B3aHMOCBS3aHHBIX (DU3MUECKUX
SIBJIEHUM, pPa3/IMUHbIX (HOPM /IBIKeHUsI MaTepuu

* posmi (GDU3MKK Kak GyHZAMEHTa /i U3yueHWs JUCHUIUTAH MpodeCcCHOHaMBHOTO IMK/Ia, KaK OCHOBY
[T BBIZIEJIEHWST B CBOeH TIpOQeCCUOHA/NBLHOW JeSTebHOCTH (U3NMUECKUX SIBJIEHWM W TPOLIEeCCOB,
oTpe/e/IIONIUX TIPUHIUIEI paOOThI pa3/IMUHBIX TEXHUUECKUX YCTPONCTB
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* B3aUMOCBS3U TEOPDMH M IKCIIEPUMEHTa, C/yKamjero 0a30é [isg (HOPMUPOBAHUS TEOPUM U
TTOJTBEPK/IAFOIIIETO e€ TIONIOKEeHUST

Ha ypOBHe TIOHUMaHUSI:

* CMBbIC/IAa TaKWX TOHATHM Kak: (u3nyeckoe siBjieHWe, (r3nyeckasi BeJMUWHA, MOZE/b, TMIIOTE3a,
SKCIIEPUMEHT, Hab/ToieHre, uaMepenue, hrusnueckast Teopusi, GU3MUECKHI 3aKOH

* yHZaMeHTa/TbHBIX TTOHSITHM, 3aKOHOB U TeOPHI K/IaCCMUeCKOM 1 COBpeMeHHOMN (hH3UKU

* (puBrueCKUX Mojiesiel, NCTIOb3yeMbIX TPY MTOCTPOEHNH TeOPHH SIBJIEHUS

* FPaHUI] MPUMEHMMOCTH TeOPUH, IIOCTPOEHHOM Ha OTIpe/ie/IeHHON (hr3HdeCcKOl MoJe/Tn

* TIPUHLIUIIOB TIOCTPOeHus Pr3UYeCcKUX FKCIIePUMEHTOB

Ha ypOBHe BOCITPOU3BeJeHUsI:

* GopMy/IHMPOBOK (hH3HUUeCKHX 3aKOHOB, TPUHIIWIIOB ¥ TTOCTY/IaTOB, NX MaTeMaTHyecKoe BhIpaykeHHe 110
OCHOBHBIM  pa3fienam (Qu3uku: (¢uU3NUecKkre OCHOBBI MeXaHWKH, S/7eKTpHUecTBa U MarHeTH3Ma,
3/IeKTPOJUHAMUKH, (DHU3UKU KOe0aHMH 1 BOJIH, ONTHUKHU, KBAHTOBOM (PU3KMKH, aTOMHOM U SiIEPHOI (GU3UKH

* METOZIOB PeIlleHus 3aad 10 OTMUCAHUI0 (PU3NUeCKUX SBJIEHUMA

* METOZ0B TIPOBeZIeHUsI FKCIIepUMeHTa 1 00paboTKY pe3y/ibTaToB U3MepeHNH;

* METOJUKH OLIEHKH MOTPEIIHOCTH W3MepsieMbIX BeJIMUHH;;

YMeHus:

TeopeTUUeCKue:

* OTpeJIe/ITh TIYyTH pelLleHHs TIOCTaBIeHHOW 3a/laud, OYepTUTb KPYr (H3UYeCcKHMX 3aKOHOB, 3HaHHeE
KOTOPBIX ITO3BOJIUT PELINTh JaHHYIO 3a7ady

* TIOCTaBUTH L{e/ib IPOBOJMMOTO IKCIIEPUMEHTa U OTpeie/IuThb M0C/el0BaTe/IbHOCTD [IeMCTBUM TIPU ero
MIPOBeJieHUH

TpaKTHUeCKHe:

* pelliaTh THUIIOBbIE 33/jauM 110 pa3zienaM Kypca pUsuKu

* pa3bupaThCs B MPUHIIUATIAX JIEHCTBUS (PU3NUeCKUX TPUOOPOB U CIIOCO0ax WX PUMEHEeHUs

* IPOM3BO/IUTH PACUeTHI 110 pe3y/IbTaTaM U3MepeHHH

* OLIeHUBaTh MOTPEITHOCTh U3MepSIeMbIX Be/TMUNH

* aHA/TM3UPOBATD TIO/TyUeHHbIe Pe3y/IbTaThl U COMOCTAB/ISATh MX C TEOPeTHUYEeCKH MTPOTHO3HMPYEeMBbIMHU

* TIpeACTaB/sATh QYHKIMOHAIBHbBIE 3aBUCUMOCTH (PU3UYeCKUX BeIMUMH B BUZie TPa(UKOB;;

HaBbIKU:

rPaMOTHO ¥ apryMEeHTHPOBAHO W3/1araTh COOCTBEHHBIE MBIC/TH, 000CHOBBLIBATh CBOU CYK/I€HHS

* paboTarh C MUPOKUM KPyroM (pr3nyeckux mpubOpoB U 000py/[0BaHHUS

* COCTAaBJISATh HAyYHBIE OTUETHI C TPaMOTHBIMU BBIBOJIJaMH O TIPOZIe/IaHHOM pabore;

* paboTark C MMTepaTypoil ¥ MHBIMU UCTOUHUKAMHU WH(GOPMALUH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuciunaa @U3UKA sBiseTcst AUCIUIIMHON 00513aTe/IbHOM YacTh 6/10Ka 1 mporpaMmbl
NOATrOTOBKU 110 Harpas/aenuto 24.05.06 Cucmembl ynpasneHus Aemame/bHbIMU annapamamul.

CopepykaHue OUCLMIVIMHBI SB/ISETCS JIOTUYeCKUM TPOJO/DKEHUEM COZEp)KaHUs LIKOJIbHBIX KYpPCOB U
cayxut ocHoBou ansi ocBoenus: aucuuiyivH: TEOPETUUYECKASI MEXAHUWKA, IIPUK/IAJHAS
r'naPOASPOJUHAMUKA, PU3NUYECKHUE OCHOBbI MUKPOJJIEKTPOHUKN

TpeboBaHWst K YPOBHIO TIOATOTOBKM OOYyYaroIMXCs U TIpe/iBapyTe/bHbIe KOMIIETEHIIUH OTpefesieHbl
®eziepabHBIM TOCYZAPCTBEHHBIM 00pa30BaTeIbHbIM CTAaH/IaPTOM CPE/IHET0 00Iero 00pa3oBaHMs.



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh UCITUIIMHGI cocTaeset 10 3.e., 360 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HauMeHoBaHMe pa3/ie/ioB U JUAAKTHYECKHX eJMHHUL]

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCETO

Jlekuyun

JlaGopaTopHbIit
NPaKTHKYM

IlpakTnyeckue
3aHATUHSA

®dopmupyemast
KoMmmereHus, %

CamocTosTe bHasA
pa6oTa cTyjeHToB

OINIK-1
OINIK.[I-1

Pa3gen 1. ®uznyeckue ocHOBbI MexaHMKH. 1.1. KuHemaruka
MarepuasbHON TOUKH U TBepZoro Tesa. [locTynaresbHoe 1 BparjaresibHOe
JIBIDKeHHe TBepzoro Tesna. 1.2. /IuHaMiKa MaTeprabHON Touku. TToHsaTHe
COCTOSIHMS B K/TaCCMUECKOH MexaHMKe. 3akoHbl HblOTOHA. YpaBHeHMe
ABrwkeHysl. HenneprpanbHele cucTembl oTcyeTa. Cusibl uHepiyu. 1.3.
3aKOHbI COXpaHeHMs B MexaHuKe. 1.4. [luHamuKa TBepzoro Tena. 1.5.
TIpUHLMIT OTHOCHUTE/ILHOCTH B MeXaHHKe. 1.6. OCHOBBI pe/IITUBUCTCKOM
MeXaHUKU. 1.7. DyieMeHTbl MexaHUKH CIIJIOLIHBIX CPefl.

108

51

34

17

57

20 20

Bcero 3a 1 cemecTp

108

51

34

17

57

20 20

Paspen 2. Monekynsipuast pusuka u repmoguHamMuka. 2.1. OCHOBbI
MOJIeKY/ISPHO-KMHeTHYeCKOM Teopuu. 2.2. @YHKLIMU pacripe/iesieHnsl.
Knaccuueckast ¥ KBaHTOBasi CTaTUCTUKU. 2.3. OCHOBbI TePMOJUHAMUKHU.
TepmoguHaMuyueckre GyHKLMM cocTostHUs TpU Hauasa TepMOAMHAMUKH.
2.4. Hukn KapHo. TIpUHLUITBI TIOCTPOEHHS TeMIOBBIX MalliH. 2.5.
SIBnenuie nepeHoca. 2.6.Cu/bl MOJIEKY/ISIPHOTO B3aUMO/eHCTBUS.
PeanbHble rassl. @asoBble NIpeBpalljeHus.

34

14

20

20 20

Pa3gen 3. D1eKTpUUeCTBO U MarHeTusM. 3.1. DjieKTpUyecKoe 1oje B
BakyyMme. [IpOBOJHUKY U AU3I€KTPUKU B 371€KTPUUECKOM Hote. 3.2.
ITocTosiHHBI 3/1eKTprUecKuii TOK. 3.3. MarHuTHoe mosie B Bakyyme. 3.4.
MarHuTHoe nosie B BelljecTse. 3.5. D/leKTPOMarHUTHast MHAYKLus. 3.6.
‘YpaBHeHust MakcBe/1a B MHTerpaibHOU U AuddepeHanbHON popme.
MarepuanbHble ypaBHeHus. 3.7. KBasucranyoHapHble TOKU.3.8. IIpuniun
OTHOCHTENIbHOCTH B 37IeKTPO/IMHAMUKe.

110

54

26

17

11

56

30 30

Bcero 3a 2 cemecTp

144

68

34

17

17

76

50 50

Paspen 4. dusuka Kosebanui. 4.1. TapMOHHUECKHUI OCLIUUISTOP.
IIpumeps! rapMOHUYECKHUX OCLW/IIATOPOB.4.2. KuHeMaTrka 1 AUHaMUKa
rapMoHHuYecKnx KosneGaHuii. 4.3. CBo6o/HbIe 3aTyXarolye KosiebaHusl.
4.4.BbiHy)X/|eHHble KosieGaHHst rapMOHMYECKOT0 OCL{M/ISITOpA 1107,
[leCTBHEM CHHYCOMAA/IBHON CHJIBL. 4.5. ®PU3MYeCKui CMBICT
CreKTpabHOro pasnoxkeHus. HopmasbHble Konebanust (MogbL.) 4.6.
AHrapMOHHYEeCKH# OCLIWJUIATOP.

10 10

Pa3pen 5. BonnoBble nponeccel. 5.1. Yrpyrue BonHsl. I1nockas
CHHycoU/la/IbHast BO/IHA. Bo/IHOBOe ypaBHeHHe. DHeprust ynpyroi BOHbIL.
Coepuueckue BoHbl. Ctosiurie BosHbL. ekt Jorutepa. 5.2.
D/IeKTPOMarHUTHbIE BOTHBI. DHEprus 3/1eKTPOMarHUTHOMN BO/HbL. CBeT
KaK 3/1eKTpoMarHuTHast BosHa. [Tonsipusanus ceeta. 5.3. HTepdepeHLys
BOJIH. VIHTepdepeHLus IByX MOHOXPOMaTHYeCKHUX BOJH. IToHsATHe 0
KOrepeHTHOCTH Bo/H. VIHTepdepeHLus cBeTOBBIX BoH. MIHTepdepeHLys B
TOHKMX ITeHKax. 5.4. ludpakuus BoH. [Tpuniun Ioiirenca-®pexens.
Judpakuus PpeHenst Ha KpyryioM oteepctu. Judpaxiuus PpayHrodepa
Ha NpsMOii GeckoHeuHoi 1ieu. JudpaxijonHas peietka. Judpakis
PEHTreHOBCKHUX J1yueit, hopmyna Bynbda-Bparra. 5.5. Bsanumogelicteue
3/IeKTPOMarHUTHBIX BOJIH C BelllecTBOM. OTpaXkeHHe U NpeJIoM/IeHHe CBeTa
Ha rpaHMIle pasjziena /iByx cpez. ®opmysel ®penens. [lucrnepcus cseTa.
da3oBasi ¥ rpymnmnoBasi CKOpOCTb.

50

32

12

12

18

10 10

Pa3pen 6. KeanToBas ¢usuka. 6.1. TerioBoe usnyvenue. KsaHTtoBas
onTuka. PotoHsl. 6.2. KopnycKy/nsipHO-BOIHOBO# AyannsM. BonHsl fe
Bpotinst. [Tpunimn HeonpegeneHHOCTH. 6.3. KBaHTOBBIE COCTOSHUSL.
BosHOBast DyHKLSI M ee CTaTUCTUYeCKHI CMBICIT. [IpUHLuMN
cynepriosvuu. 6.4. YpaBHenue IIpesunrepa. OnepaTopsl pU3HUYeCKUX
Be/MuuH. YacTuiia B 0JHOMEPHOI noTeHIManbHOM siMe. TTpoxoxeHue
YaCTHULbI 10/, ¥ Haj| MOTeHLUaNbHbIM 6apbepoM. ['apMoHMyYecKuii
ocuusitop. 6.5. CTpoeHne atoMoB. CIIeKTpbI BOAOPOAOTIOA0OHBIX
aromoB. Teopust Bopa. KBaHToBasi Teopusi cTpoeHust atoMa. KBaHTOBBIE
yucsa. 6.6. OCHOBBI TEOPUH CTPOEHHSI MHOT03/IEKTPOHHBIX aTOMOB.
Tpunyn [Maymu. I[epuoguueckas cucrema snemenTos /1.M.Meneneesa.
6.7. Crpoenue Moneky/. dusnyeckast MPUpojia XUMUUECKOH CBSI3U.
VoHHas 1 KoBajleHTHas1 CBsi3b. MoJleKy/isipHble CIieKTpbl. 6.8. AToMHOe
sinpo. CTpoeHue aToMHOTO sizipa. [ledekt macc. PanoakTHBHOCTB
ripeBpailleHus sfep. epHble peakuy. JyieMeHTapHbIe YaCTULIbL.

50

30

18

20

10 10

Bcero 3a 3 cemecTp

108

68

34

17

17

40

30 30

Bcero no gucuuninHe

360

187

102

51

34

173

100 100

3.2. AyAuTOPHBII NPAaKTUKYM

Ne
n/n

HauMeHOBaHHe

JIMCIIUILTHHBI

Homep u

pa3aesia

Tema MNPAKTHYECKOIr'0 3dHATUA

Oo0neMm,

aya.
4acoB

Bcero 3a 1 cemectp

1

Pazgen 2.

7

2.1. YpaBHeHHe COCTOSTHUS WJeabHOIO ra3a — ypaBHeHUe MeH/ie/ieeBa-
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MonekynspHas

KnaneiipoHa. OcHOBHOe ypaBHeHHe MOJeKY/IsiPHO—KUHeTHUeCKO TeOpUH.

¢u3vka u MoneKynspHO-KWHeTHUYe CKUM CMBIC/I iaB/IeHHsl U TeMIepaTyphl. 2.2.
TepMoJ1HaMUKa.|Pacripegesienrie MakcBeJiia MOJIeKyJI ra3a o ckopoctsim. CpefHue
CKOpoCTH MoJieKyn. PacripesienieHrie bonbliMaHa MOIeKy/ B CUIIOBOM
TMOTeHIMaIbHOM TT0J1e. BapomeTpuueckas dopmysia. 2.3. I u Il Hauana
TepMmoarHaMuKy. KIT/I quKInyeckux rnpoueccoB. 2.4. SHTPOMNus
3.1. 3akoH KynoHa. PacueT HarpsbkeHHOCTeH 3/1eKTpoCTaTUueCKUX rosieid u
CUJ1 B3auMogelcTBYS B BakyyMe. [IpuHiun cyneprnosunuu. 3.2. Teopema
INaycca py1g BeKTOpa HaNpsHKeHHOCTH 3/IEKTPOCTaTU4eCKOro IO B
BakyyMe. [loTeHIMas 3/1eKTpOCTaTUUe CKOTO TOJISA, CBS3b MEXAY
HaIpsDKeHHOCTBIO U noTeHnManom. 3.3. KongeHncaropsl. Pabota u sHeprus
Paspen 3. 1eKTpruyeckoro nojst. 3.4. 3akoH buo-Casapa-Jlarniaca B Bakyyme.
2 |DnektpuuectBo ([IpuHLUII CyTiepro3uliuu. Teopema 0 LIUPKY/ISILIMU BeKTOpa MarHUTHOU 11
Y MarHeTW3M.  |MHAYKUUM. 3.5. Cusa JlopeHija. [IBikeHue 3apshKeHHON YaCTULIbI B
OZIHOPOZIHOM MarHuTHOM nosie. Crsa Amriepa. [IoTok MarHUTHOMN
MHAYKLMK. PaboTa npy ABIKEeHNWH ITPOBOJHMKA C TOKOM B MarHUTHOM TIOJIE.
3.6. DneKTpoMarHuTHas UHAYKLUSA. 3aps/, MPOTeKaoIL1i B TPOBOJHUKE
1pu Bo3HUKHOBeHuU D[JC nHAyKLuK. fIB/eHre cCaMOMHAYKLIUY, TOKU [IPU
3aMbIKaHUW Y pa3MbIKaHUU LieTT. DHePrusi MarHUTHOTO TIOJIS.
Bcero 3a 2 cemectp 17
Pasnen 4.
3 |Pusuxa 4.1. CBobopHbBIe, 3aTyXaloliie U BEIHY)KeHHbIe MeXaHU4YeCcKHe 1 2
. 3/IeKTPOMarHUTHBIE Kojie0aHusl.
Koj1e0aHu.
Pasgen 5. 5.1 Yrpyrue 1 371eKTpOMarHuTHbIe BOHBL. 5.2 VHTepdepeHIus u
4  |BonHOBBIE TIOJISIPY3alIvs CBeTOBBIX BOJH. 5.3 Judpakius @peness, nudpakiiioHHas 8
TIPOLIECCHI. pelleTKa, XapaKTePHUCTUKH CITeKTPa/IbHBIX IPUOOPOB.
Paszien 6. 6.1 T3akoHsb! TerioBoro usnayuenue. 6.2 Keanrosas onrvka. @oToHEL. 6.3
5  |KeanToas AromHsble criekTpsl. Teopus bopa CTpOeHHs aToMa. 6.4 IIpuHuumn v
P— HeornpesieieHHOCTU. Bonuel fe Bpoiins. 6.5 BonHoBast GyHKLS.
Ypasnenue Illpeaunrepa.
Bcero 3a 3 cemectp 17
3.3. JIaGopaTopHbIil NPAKTHKYM
Homep u Oo0nemMm,
Ne |HaMMeHOBaHHe
Tema /1a00paTopHOro NpakTHKyma aya.
n/n pa3jena
JAUCLMIITUHBI acos
BrogHoe 3aHsTHEe. MeTOAbI pacueTa IOTPEIIHOCTH U3MepeHUid. BrinoHeHe
naboparopHoti paboTel Nel (BBogiHas)-. CTy/1eHThI BBITOTHSOT 2 paboThl U3
MepeyrceHHbIX B COOTBETCTBUU C MHAWBU/yaIbHBIM rPaduKoM B
naboparopru "MexaHUKH U MOJIeKy/sipHOM ¢u3uku": JlabopaTopHast paboTta
Nel. M3MepeHue yCKOpeHUs TPy3abTIPY paHOYCKOPEHHOM JBM)KEHUM.
JlabopatopHasi paboTa Ne2. 3yueHre paBHOYCKOPEHHOI'O [IBIDKEHHUS Ha
MainvHe ATByza. JlaboparopHast pabora Ne3. OmnpeziesieHre Ko3dhbuijpeHTa
Paszen 1. TpeHus KaueHus1. JTaboparopHas paborta Ned VcciefoBaHue 1[eHTPAIBLHOTO
Pusmecke VAP 11aPOB. JlaboparopHast pabota Ne5. OmpeiesieHre yCKOpeHHst
1 OCHOBbI CBOOOZHOTO Ta/IeHusl TIPU MOMOIL[ MaTeMaTHueCcKoro 1 060pOTHOTO 17
MEXAHIKI MasiTHUKOB. JlabopatopHasi pabota Ne6. VccienoBaHue 3aKOHOB IMHAMUKHT
’ BpalljaTe/IbHOTO JIBM)KEeHHUS TBepAO0ro Tesa. JlabopatopHas paboTa Ne7.
OripezieieHrie MOMEHTAa MHEPLMK MasiTHUKa Makcsesia. JTaboparopHast
pabora Ne8.Ompe/iesieHrie MOMeHTa WHEPL{H TBEPABIX TeJI C TIOMOIIBI0
KPYTH/IBHBIX KoebaHuii. JlabopatopHasi pabota Ne9.OripesiesnieHrie Mozyrist
KpPy4yeHHs1 HUTU U MOMeHTa MHepLMM CUCTeMBI, COBepLIatoIllel KpyTUIbHbIe
konebanus .JlaboparopHas pabora Nel0. OnipesiesieHrie CKOPOCTH
MOHTa)KHOTO TIaTPOHA C TOMOILIbI0 0a/UTUCTHYECKOTO KPYTHIBHOTO
MasITHUKA. KosiebaHus.
Bcero 3a 1 cemectp 17
2 |Pasgen 3. BBozHoe 3ansiTHe. BBogHas tabopartopHasi pabota. Pabora ¢ 17
JJIeKTpUYeCTBO |3/1eKTPOU3MepUTeTbHBIMU MprbopaMu. CTyZeHThI BBITOMHSIOT 2 paboThHI U3

U MarHeTHu3M.

TiepeurcIeHHBIX, B COOTBETCTBUM C MHJUBUYaTIbHBIM rpaduKoM
BBITIOJTHEHUS Ta00PaTOPHBIX PabOT B TabOPaTOPUM 3/IEKTPUUECTBA U

8
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MarHeTu3sma. M3 maboparopHoro npaktukyma "OmekTpuuectBo’ JIPNel.,
N3yuenue 371eKTpOCTaTUUECKOTO I10JI1 METOAO0M MogenupoBanus. JIPNe2.
3akonbl Kupxroda. JIPNe3. VccnenoBanye 3aBUCMMOCTH 0€3HOM
MoiHocTH, KIT/] ucTouHMKa TOKa U CUJIbI TOKA B Lienu OT Harpy3ku. JIPNebS.
N3yueHue niporieccoB 3apsija U pa3psifja kKoHaeHcatopos. JIPNe6. M3yuyeHune
CBOMCTB CerHeTO3/1eKTpHKa. V13 1abopaTopHOro nMpakTHKyMa
"OnekrpomarHetysm" JIPNel. MIsmepeHye MarHUTHOTO 1o/ 3eMu. JIPNe2.
OnpepieneHre HaNPsPKEHHOCTH MarHUTHOTO MO/ B TOYKAaX OCH KPYTOBOI'O
ToKa. JIPNe3. M3yueHre MarHUTHOTO T10JIs1 COJIEHOW/Ia C TIOMOLLBIO 1aTYMKa
Xonna. JIPNe4. ViccneoBaHue MeT/iv rucTepesrca gpeppomarHetvika. JIPNe5.
OnpeneneHre B3auMHON UHAYKTHBHOCTHU JBYX KOHTYPOB. JIPNe6. M3yueHue
sIBJIeHUsI B3aMHOM MHAYKIUN

9

Bcero 3a 2 cemecTp 17
BBozHast JIP - ontuueckue npubopsl. lanee CTyeHT BBIMOHSIOT 2 paboTHI ,
B COOTBETCTBHUU C UHAVBUAYAIbHBIM I'Pa(KOM BLITTOTHEHHsT J1JabopaTOpPHBIX
pabot B naboparopuu "Ontuka", u3 crivcka: JlaboparopHast pabota Ne'1.
N3mepenue nokasareiei mpeoMIeHUs JKUAKOCTel C TIOMOILBIO
pedpaktomeTpa A66e .JlTaboparopHas pabota Ne 2. Vi3MepeHue roKa3aTesiei
TIPeJIOMJIEHUS )KUAKOCTel ¢ momoItbio pedpakromerpa UPD-454 B2M.
JIaboparopHast pabora Ne'3. OnipeiesieHre /ITMHBI CBETOBOM BOJTHBI TIPH
romoIiy ounpusmel. JlabopatopHast pabota Ne 4. M3yueHue uHTepdepeHIuu
CBeTa C TioMolIbio ounpusmbl dpeness . JlaboparopHas pabora Ne'5.
W3mepeHusi ¢ moMol1bi0 MHTepdepeHIIMOHHbIX Kojel] HbtoToHa.
Paspgen 5. JlabopatopHasi paboTa Ne'6. V3yueHne oNTUUECKUX SIBJIEHUH METOJ0M KOJIel]
3 |BonHOBBIE HeroToHa B rpoxogsiiem ceete. JlTaboparopHas pabota Ne'7. OnpeziesieHie 12
TIPOL{eCCHL. pacCTosiHUS MeXKAy 1esisiMu B orbiTe FOHra JlaboparopHast pabora Ne'8.
Iudpaxuus ®payHrodepa Ha ATMHHON MPSIMOYTOILHOM IL{eJTH.
JlabopatopHasi pabota Ne'9. [Tudpakius Ha yIIOpsAJ0UeHHOM U Xa0THUECKOM
MHO)KeCTBax TipenstcTBuid. JTaboparopnasi pabora Ne'10. M3yueHre cCBOWCTB
oTpakaTebHOU AU PaKI[MOHHOMN peIlieTKU U oripe/ie/ieHre C ee TIOMOIIbI0
JUTMHBI CBETOBOM BOJIHBL. JIabopaTopHasi pabota Ne'11. OripegeneHue
KOHI[eHTpAI[¥ PacTBOpa MPH ITOMOIIY TIOTyTeHEBOT0 CaXxapyMeTpa.
JlabopatopHasi paboTa Ne'12. M3yueHne 3aKOHOB TTOJITPU3ALIUY CBETA
JlabopatopHasi paboTa Ne 13 VcciieroBaHue 3aBUCUMOCTH KO3 duLieHTa
OTpa’keHUsI Ha TPaHuLie pasfiesia MeXXly JBYMS AU3/IeKTPUKaMH OT yIya
nazieHust. JlTaboparopHast pabota Ne'14. M3yueHue AUCTIEPCUM CBETA .
CryzeHT BLIMOMHSIOT 1 paboTy , B COOTBETCTBUM C UHAUBUAYATBHBIM
rpadKoM BBITIO/IHEHHsT 1TabopaTopHbIX pabot B maboparopuu "ONTHKH'", 13
Pazpen 6. criicka: JIP JTabopatopHasi pabota Ne'15. MI3yueHue CIEKTPOB UCITYCKaHUS U
4  |KBaHTOBast noryonenus . JlabopatopHast pabota Ne'16. M3yueHue crieKTpa atoma 5
¢busuka. BoZiopozia uboripesienienre moctossHHOM Prjbepra JlaboparopHasi pabora
Neo™17. ViccnenoBaHue CIIeKTPOB MHEPTHBIX Ta30B . JlabopaTtopHas pabota
No"18 U3yuenue 3akoHoB Credana-bosbimana
Bcero 3a 3 cemectp 17
3.4. CamocrosnTenbHas padora crygenra (CPC)
Homep u
Ne |HamMeHoBaHHe Oo0neMm,
Copep)xaHue yueOHOro 3aaHust
n/n pa3pena 4acoB
JAUCIHHILUTAHBI
Pazpen 1. BeirosiHeHue nabopatopHoii pabotel Nel (BBoziHAas). TToAroTOBKA K
1 dusnueckue naboparopHeiM paboram Ne2, 3. OdopmiieHre 0TUETOB TI0 3 1aO0OPaTOPHBIM 57
OCHOBBI paboram. IToaroroBka K 3ammuTe labopaTopHbix pabot. IToaroroeka I13 mo
MeXaHHUKU. TemaM Ne 1,2,3,4. TTogroToBka K Tectam 1, 2, 3 BeinonHeHue a3 Nel, No2
Bcero 3a 1 cemectp 57
Pazgen 2.
7 Monekynapras |Ilogroroska I13 no Temam Ne 1-4. [Toaroroska K Tecty Nel. BrinosiHeHne 20
¢u3vka u JoMaliHero 3aganus Nel
TepMOJMHaMUKa.
3  |Pa3sgmen 3. IoaroroBka K j1aboparopubiM padboram Ne2, 3. OdopmiieHre 0TYeToB 0 3- | 56
OnexkTpruyecTBO (M mabopatopHbIM pabotam. IToAroToBKa K 3armyTe 1a00paTOpHBIX paboT.
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u marHetu3M.  |[TogroroBka kK Tectam Ne2,3 TTogroroBka k I13 mo Temam Ne 1- 6.
Beinosinenue Jlomarisero 3aganus Ne2, 3. BeirosiHeHue JlomaliiHero
3aziaHust Ne2
Bcero 3a 2 cemectp 76
Pasnen 4.
4 |Dusuka TIO/IrOTOBKA K 113 I10 TeMe 4.1. pelieHne 3a7,a4u B 31. IIOArOTOBKA K TecTy 1 2
Koe0aHu.
[ToaroroBka K Tectam Nel, 2 TToaroroBka K JIP1,2. OdbopmiieHre 0TUeTOB
Pazgen 5.
o 2-m JIP. TToAroToBKa K 3aiuTe jlabopaTopHbIX paboT.. IToAroToBKa K
5 |BonHoBbIE 18
MpaKTUYeCKUM 3aHATUAM 110 TeMaM 5.1,2,3. BeinosHenue [JoMalisero
TIpOLIeCChI.
3amanus Nel.
Pasgen 6. IToaroroBka K JIP3. Odopmierre oruetos 110 JIP. [ToAroTOBKA K 3aIuTe
6 |KsanroBas naboparopHoii pabote.. I[ToAroToBKa K MPaKTHUYeCKAM 3aHATHSIM 110 TeMaM 20
(hu3mka. 6.1-6.5. Beimonuenue JomaiunHero 3aganus Ne2. ITogroroska K Tecty Ne3
Bcero 3a 3 cemecTp 40
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1234 5 6 (7/8 9 10(11/12/13(14 15 16| 17
A3, Tect, OTu. o A3, Tect, OTu.
1 Tect, Otu. no JIP | IP TP P 110 JIP HP| 3au.
A3, Tect, OTu. 1o O3, Otu. no JIP, 3, Otu. no JIP,
2 JIP AP Tect AP Tect AP
3, Otu. no JIP, 13, Otu. no JIP, ouo.
3 Otu. no JIP, Tect [P Tecr AP Tecr AP s

Yc/ioBHBIE 0003HAUEHMST:

[P — nuarHocTuueckasi paboTa;

TecT — TecT;

Ortu. no JIP — otuet mio JIP;

[3 — nomauiHee 3asjaHue;

3a4. — 3aueT;

. 3a4. — auddepeHIIMPOBaHHBIN 3aueT.

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTY/IEHTOB MPOBOJIUTCS B [IMCKPETHBIE BpeMeHHbIe NHTepPBaJIbl B
cnenyromux dhopmax:
e UArHOCTUYECKas paboTa;
* TeCT;
e oruet 1o JIP;
¢ JlOMalllHee 3a/laHue.

ITpomexxyTouHasi aTTecTalys NPOBOAUTCS B (hopmax:
e 3ayeT;
e 5K3aMeH;
e uddepeHIMPOBAHHBIN 3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . BonHogas ontuka. CI16.BT'TY "BOEHMEX" um. [I. ®. YcTrHOBa, 2018, 435 3K3.
2. . Mexanuka u MosnekyssipHast ¢pusuka. CI16.5I'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2012, 351. pec.
3. . TIIpaktukym no ¢usuke. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2005, 862 3k3.
4. . Cniektpsl atoma. Teopust Bopa. CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2006, 959 3K3.
5. . Onekrpomardetusm. CIT6.BI'TY "BOEHMEX" um. [I. ®@. YctuHora, 2009, 423 3K3.
6. A. T. Apemmkus, JI. Y. Bacunbera, C. H. CokosoBa. . OCHOBBI KBAHTOBOM MeXaHWUKW M aTOMHOU (DU3UKH.
CII6.BI'TY "BOEHMEX" um. 1. @. YctuHoBsa, 2007, /1. pec.
7. A. JL. 3arpebun, M. I. Jlemues, T. A. TTaenoBa. . Maraetusm. CI16.5I'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2007, 426 5K3.
8. A. JI. 3arpebun, M. I. Jlenués, O. C. AnekceeBa. . MoneKy/sipHasi $pU3MKa U TepMOJUHAMUKA.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBsa, 2007, 410 3K3.
9. . 1. Benoga, JI. NI. Bacuneera, O. C. Komaposa. . MonekynsipHas ¢usmka. Cankr-ITetepOypr: 131-Bo
BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2023, 351. pec.
10. . JI. ®énopos, JI. Y. Bacunsega, M. FO. iBaHoB. . KBanTtoBasi ontuka. CI16.BT'TY "BOEHMEX" um.
[. @. YcruHoBa, 2021, 175 3Kk3.
11. O. JI. ®émopoe, H. A. MeaHoga, [I. B. BuHorpazckuii. . TepmoavuHamuka. Cankt-ITetepOypr: M31-Bo
BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2024, 72 3K3.
12. 1. JI. ®énopos, 0. H. Jlazapera, B. I. Cpeaun. . ®usuka. Boasel. CII6.BI'TY "BOEHMEX" um. [I. ®.
YcrtuHoBa, 2021, 311. pec.
13. . JI. ®énopos, FO. H. Jla3apera, B. I. Cpexgun. . ®usuka. Snekrpuuecteo. CI16.6T'TY "BOEHMEX"
uM. 1. ®. YcrruHoBa, 2018, 128 3ks.
14. . JI. ®énopos, 10. H. Jlazapera, B. I. Cpeaun. . ®usvka. Marsetusm. CI16.BI'TY "BOEHMEX" um.
H. @. YcruHoBa, 2019, 222 3Kk3.
15. 1. JI. ®énopos, F0. H. Jlazapera, B. I. Cpeaun. . ®usnka. Konebanus. CIT6.BI'TY "BOEHMEX" um. /1.
®. YcruHoBa, 2020, 135 3K3.
16. 1. JI. ®énopos, FO. H. Jlazapesa, B. I'. Cpegus. . ®usuka. Mexanuka. CI16.5I'TY "BOEHMEX" um. [I.
®. Yctunona, 2016, 116 3k3.
17. 0. JI. ®énopos, FO. H. Jla3zapeBa, B. I. CpeauH. . du3uka. OCHOBBI MOEKY/ISIPHO-KUHETUYECKOU Teopru
u TepmoauHamMuku. CI16. BT TY "BOEHMEX" um. [I. ®. YctuHosa, 2017, 152 3Ks3.
18. [I. FO. VBaHoB, T. H. Kus3esa, FO. H. Jla3apeBa. . BBesieHue B MaTeMaTHueCKyt0 06pabOTKy pe3y/bTaToB
skcniepumenTa. CII6.6I'TY "BOEHMEX" um. [1. ®@. YctrHoBa, 2018, 444 3k3.
19. . ¥O. VBaHoB, 0. H. Jla3apeBa. . Maremarrueckasi 00paboTKa pe3y/ibTaToB M3MepeHHi B IpUMepax.
CII6.BT'TY "BOEHMEX" um. /. @. YctuHoBa, 2019, 247 3K3.
20. E. T. bopoguHa, A. H. CtapyxuH. . Kosniebanus v BosiHbl. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa,
2011, sn. pec.
21. E.T. bopoauHa, A. H. CrapyxuH. . KeaatoBast Mexanuka. CI16.5T'TY "BOEHMEX" um. []. ®.
YecruHoBa, 2012, 351. pec.
22. E. T. BopoauHa, JI. U. Bacuneesa, JI. B. Kotoga. . OnekrpomarHetusm. CII6.: M3a-Bo BI'TY
"BOEHMEX" um. . ®. YctuHosa, 2023, 3. pec.
23. E. T. bopoauHa, JI. Y. Bacunbera, JI. B. Koroga. . Dnekrpomartetusm. CII6.: M3a-8o BI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2023, 92 3k3.
24. W. B. CasenbeB. Kypc dusuku. T. 2 Snekrpuuectso. BI'TY "BOEHMEX" um. [I. ®. Ycrutora, 2008,
285 3Kk3.
25. 1. B. CaBenbeB. Kypc obuie#i pusukn. T. 1 Mexanuka. MonekyssipHas pusuka. BI'TY "BOEHMEX"
uM. [1. ®. YcruHosa, 2007, 291 3ks.
26. 1. B. CagenbeB. Kypc ¢usuku. T. 1 Mexanuka. BI'TY "BOEHMEX" um. []. ®. YctuHosa, 2008, 370
9K3.
27. 1. B. CagenbeB. Kypc o61iei pusvku. T. 2 DnekTpruuecTBo u MarHeTusM. BosHbel. Onrtuka. CIT6.BI'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2007, 279 5k3.
28. 1. B. CagesnbeB. Kypc ¢usuku. T. 3 Kanroas ontrka. BI'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2008,
298 k3.
29. . E. Upogos. DnekrpomarHetu3M. OcHoBHEBIe 3akKoHbI. M.: BUHOM. Jlabopatopwust 3Hanui, 2006, 10
9K3.
30. 1. K. HekpacoB. . OCHOBBI (PM3UKH aTOMHOI0 siipa 1 37ieMeHTapHbIx yactuil. CI16.BI'TY "BOEHMEX"
uMm. [1. ®. YcruHoga, 2010, 351. pec.
31.JI. Y. BacuneeBa, b. C. I'ybanos, T. B. IBaHoBa. . MeTozs! penienus 3aziau 1o ontvke. CI16.BI'TY
"BOEHMEX" um. I. ®@. Yctunosa, 2008, 1. pec.
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32. JI. Y. BacunbeBa, H. A. VBaHoRa, /1. JI. ®énopoB. . Mexanuka. CI16.BI'TY "BOEHMEX" um. [T. ©.
YctuHoBa, 2010, 428 3ks3.

33. JI. . Bacunbera, H. A. MBanoga, T. H. Kaszera. . DnekrpomMarautHoe moJie B BetriectBe. CI16.6T'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2017, 400 3k3.

34. JI. . BacunbeBa, H. A. VBaHoBa, FO. H. JlazapeBa. . CtatrcThueckue pacrpefesieHus: B hU3uKe.
CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2015, 254 3K3.

35. H. A. BaHoBa, O. C. Komapoga, [I. JI. ®énopoB.. . JneMeHThl MEXaHUKH XUKOCTH U ra3a. CI16.: M3a-
Bo BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2022, 93 3Kk3.

36. H. A. BaHoBa, O. C. Komapoga, T. H. KusizeBa. . Mexanuka. CaHkr-Iletep6ypr: 1U3ag-so BI'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2023, 146 3k3.

37. H. A. VBaHoBa, O. C. Komapoga, T. H. KusizeBa. . Mexanuka. Cankr-ITetepOypr: WU3a-so BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2023, 1. pec.

38. 1O. H. JlazapeBa, B. A. XKuBynuH, [I. B. Bunorpazckuii. . Dnekrpuuectso. CI16.: 3a-Bo BI'TY
"BOEHMEX" um. [I. @. YctuHoBa, 2023, 122 5k3.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIINHE:

1. 1. E. Upomoe. KeanTtoBasi ¢pusnka. OcHoBHbIe 3ak0HbI. M.: BUHOM. JlaGopatopus 3Hauui, 2007, 3 3K3.
5.3. Ilepuoguueckue U3gaHus:

1. EcTecTBeHHbIe U TeXHUUYECKHE HayKU.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOW ceTd "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUIITUHBI, 31€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com — 3BC JlaHs;

2. http://www.tnt-ebook.ru/ — TNT-EBOOK - DneKTpoHHO-0MOMMOTeuHast CCTeMa;

3. https://ibooks.ru/ — 3BC AKGyKc.py - 3T0 60/bII0# BEIOOP aKTya/lbHOM IUTepaTyphl /s Ballei
OUOMMOTEKH B 3/IEKTPOHHOM BUJE;

4. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynamenTanbHas oubmoreka BT TY «k BOEHMEX» um. [1.®. YCTHHORA;

5. https://urait.ru — I'maBHast — O6pa3oBarenbHas riargopma FOpaiiT. [l By30B U CCy30B..

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HatmonanmpHast yiekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3iektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dboHaa
(byHIaMeHTaNbHBIX UCC/IeJOBaHUM.

MHdopmaLoHHbIe CTIPaBOYHBIE CHCTEMBI:
1. Texakcriept — VTHMOPMaIIMOHHBINM TIOPTaI TEXHUUECKOTO peryupoBanusi: HopMel, ipaBuia, CTaHAAPTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMaloHHbBIN TTOpTasl ITPaBoBoOi WHGMOpMAaI[HH.
5.5. TIporpamMmMHOe obecrieueHue:;
He TpeOyeTcsi.

5.6. HdopmalroHHbIe TeXHOJIOTUH:

B3auMogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
1. 'nTepakTyBHas fOCKa.

6.2. IlpakTHYecKue 3aHATHUA:

1. lHTepakTBHAas JOCKa;
2. AyIMTOpHS C YMCJIOM TI0CAJI0UYHBIX MECT HE MEHBIIIe KOJIMUeCTBA 00yUaroIuXCs.

6.3. J/TabopaTopHbIe 3aHATHA:

1. YcTaHOBKY /1J151 IPOBe/ieHUs 1ab0paToOpHBINX PaboT Mo «MeXaHUKa, MOJIEKY/IsIpHast (hHU3MKa»;
2. YcTaHoBKa /11 1abopaTopHBIX PaboT 1o "DJIeKTPUUeCTBO U MarHETU3M '
3. YcraHoBKa Jy1s1 1aboparopHeIX paboT o "Bo/HoBast ¥ KBaHTOBAsi ONTHKA'.

6.4. Ilpouee:

1. pabouee MeCTO Mperno/aBaTesi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIIOM B VIHTEpHeT;
2. paboure MecTa CTY/IeHTOB, OCHAII[eHHbIe KOMITLIOTEPAMH C JIOCTYTOM B VIHTEpHET, npe/jHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
DOU3NKA

AnHoTanusa paboueii nporpaMMsl

Mucuynmmaa ®U3UKA  saBnseTcs JUCHUILUIMHON 00M3aTe/IbHOH 4YacTH 0Ooka 1 mporpammel
MOATOTOBKM TI0 HampaeieHuto 24.05.06 Cucmembl ynpasaeHusi semamenbHbIMU annapamamu. ycuuriivHa
peanu3syetcst Ha (akynsreTe b Ba3opoe umkeHepHoe obpa3oBanue BI'TY "BOEHMEX" um. I.®. YcTuHOBa
Katezapoit b2 du3nka u XUMMUSL.

JucuunivHa HallesleHa Ha (popMHpOBaHKe KomMnemeHyuli:
OIIK-1 CriocobeH NpUMeHSITh eCTeCTBeHHOHAyuHble U OOIeMH)KeHepHble 3HaHUs, MeTO/bl MaTeMaTHyeCcKoro
aHa/aM3a M MOJE/NMPOBaHMs], TEeOPeTUYeCKOro M SKCIIePUMEHTAalbHOIO WCC/IelOBaHUS [Jil  pelleHUs
VH)KeHepHBIX 3a/ja4 NpodeCCUOHAIBLHOM [1eSITeNbHOCTH;
OIIK.[-1 CriocobeH aHa/nM3upOBaTh M BBISB/ATH eCTECTBEHHO-HAyUHYIO CYLHOCTH Mpo0sieM yTipaB/ieHus B
TEeXHUUYEeCKUX CUCTeMaX Ha OCHOBe MPUOOpeTeHHBIX 3HaHUM.

CogeprkaHye AYMCLUITIMHBI OXBaThbIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C M3y4yeHHeM (yHAaMeHTalbHbIX MTOHSTHH,
3aKOHOB M TEOpWH K/IacCMYecKOM W COBpeMeHHOH (M3MKMU 110 OCHOBHBIM pasfjesiaM: (HU3NUecKrue OCHOBBI
MeXaHWKH, 3/IeKTPUYeCcTBa U MarHeTHU3Ma, 3JIeKTPOAMHAMUKY, GU3NKK KojieOaHWi U BOJH, ONTHUKH, KBAHTOBOM
(13MKY, aTOMHOM U s/1epHOU (PH3UKU.

[TporpamMMoil AUCLIUI/IMHEI TIpelyCMOTPEeHBI CJie[jyIoiiie BH/bI KOHTPOJIS:

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IMPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B

cnenyrommx popmax:
e /WarHocTuueckas pabora;
* TeCT;

e oTuer 1o JIP;
e JOMalllHee 3a/laHue.

ITpoMexyTouHasi arTecTamus IPOBOANUTCA B PopMax:
e 3auerT;
* DK3aMeH;
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPYAOEMKOCTh OCBOEHHUSI AMCLMIUIMHBI cocTaBisgeT 10 3.e., 360 u. TlporpaMmoil AWUCIUTUTUHBI
MpeyCMOTPEHBI JIEKIIMOHHBIe 3aHATHs (102 u.), npakTuueckue 3aHATHA (34 4.), 1a00paTOPHBIM MPAKTUKYM
(51 u.), camocTosiTesibHas pabota ctyaenTa (173 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
®U3UKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpyZ0eMKOCTb OCBOEHUS JUCLIAIIIMHEI cocTasgeT 360 u., u3 HUX 187 4. ayAUTOPHBIX 3aHATHH, U 173
Y., OTBe/IeHHbIX Ha CAMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa uac

Pa3nen 1. ®u3nuecKkue 0CHOBbI MeXaHUKH.

W. B. CaBenbes. Kypc o0rieti
¢u3uku. T. 1 MexaHuKa.
MonekynsipHas ¢usvka: BI'TY
"BOEHMEX" um. 1. ®. YcTUHOBa,
2007 (1-6)

H. A. VBanoga, O. C. Komaposa, T.
H. Kus3eBa. . Mexanuka: CaHKT-
[MerepOypr: U3n-Bo BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2023 (Bce)

. TO. NBanos, 10. H. Jla3apesa. .
MaremaTuueckasi 06paboTka
pe3y/nbTaToB U3MepeHuii B
npumepax: CIT6.BT'TY
"BOEHMEX" um. [1. ®. YcTHHOBa,
2019 (Bce)
BeimosiHeHue naboparopHoii pabotel Nel (BBOzHAS). . JI. ®énopos, FO. H. JTa3zapesa, B.

[MToxroroBka K iabopatopHbiM paboram Ne2, 3. I'. CpepuH. . ®u3nka. MexaHuKa:

Odopmenne otueToB 1o 3 naboparopHbiM paboram.  |CIT6.BI'TY "BOEHMEX" um. [I. @.

IToaroroBka K 3aiure 1ab0paTopHBIX PaboT. YctuHoBa, 2016 (1-4)

IMogroroska I13 o Temam Ne 1,2,3,4. IToaroroBka kK H. A. VBaHoBa, O. C. Komapoga, T.

TectaMm 1, 2, 3 BrinonHenue a3 Nel, Ne2 H. Kus3eBa. . Mexanuka: CaHKT-

[MetepOypr: U3a-Bo BI'TY

"BOEHMEX" um. [l. ®. YcTuHOBa,

2023 (Bce)

. B. CagenneB. Kypc ¢usuku. T. 1
Mexanuka: BI'TY "BOEHMEX"
mMm. [1. ®. Ycrurosa, 2008 (1-8)

. FO. Banosg, T. H. Kusizesa, 0.

H. Jla3apesa. . Beesienue B
MaTeMaTH4ecKyto 06paboTKy
pe3y/bTaToB KCIiepUMeHTa:

CII6.BI'TY "BOEHMEX" um. [I. ®.

YctuHoBa, 2018 (Bce)

JI. 1. BacunbeBa, H. A. IBaHOBa, /.

JI. ®épopos. . MexaHuKa:

CII6.BI'TY "BOEHMEX" um. [I. ®.

YctuHoBa, 2010 (1-3)

Wroro no pasgeny 1 57

57

Pa3pen 2. MosiekynspHas (p3UKa ¥ TePMOJUHAMHKA.
IToproroBka I13 no Temam Ne 1-4. TTogroToBka K TeCTy ’ W. B. CaBenbes. Kypc obrieti | 20
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Nel. BemosiHeHMe gomatirHero 3agaaus Nol

¢u3vku. T. 1 MexaHuKa.
MonnekyssipHas ¢pusuka: BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2007 (10-12,14)
. . benoga, JI. Y. Bacunwesa, O.
C. Komapoga. . MosnekynsipHas
¢usuka: Cankt-ITetepbypr: V3a-Bo
BI'TY "BOEHMEX" um. [1. ®.

YctuHOoBa, 2023 (BCe)

. JI. ®énopos, H. A. NBaHoBa, /.

B. Bunorpagckuti. .
TepmoauHamuka: CaHKT-
[MetepOypr: U3n-Bo BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,

2024 (Bce)

. MexaHuKa ¥ MoJieKy/sipHast
¢dusuka: CI16.BT'TY "BOEHMEX"
uM. 1. @. YctuHoBa, 2012 (Bce)
JI. 1. BacunweBa, H. A. I1BaHoBa,
1O. H. JIa3apesa. . Cratuctuueckue

pacripesienieHust B HU3MKe:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoga, 2015 (1-5)
. JI. ®énopos, FO. H. Jla3apeBa, B.
I'. CpeguH. . ®usmka. OCHOBBI
MOJIEKY/IIPHO-KUHEe T4 e CKOM

TeOpPUH Y TePMOANHAMUKHU:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2017 (1-5)

A. JI. 3arpebun, M. T.. Jlegués, O.
C. AnekceeBa. . MonekynspHas
¢u3rKa ¥ TepMOJHAMUIKA!
CII6.BI'TY "BOEHMEX" um. 1. @.
YctuHoBa, 2007 (1-4)
H. A. BaHoga, O. C. Komapoga, [I.
JI. ®EnopoB. . DeMeHThbl MeEXaHUKU
»uzakoctu u rasa: CII6.: Y3g-8o

BI'TY "BOEHMEX" um. [1. ®.
YctrHoBa, 2022 (Bce)
. JI. ®énopos, H. A. VBaHoBa, /1.
B. BuHorpazgckuil. .
TepmopuHamuka: CaHKT-
IetepOypr: N3a-Bo BI'TY
"BOEHMEX" nm. 1. ®. YcTHHOBA,

OcopmiieHre oTueToB 110 3-M J1abopaTopHEIM paboTam.
IMoaroToBka K 3ammyTe 1a00paTOPHBIX PadoOT.

Ne 1- 6. BeimosiHeHue [omaiiiHero 3agaHust Ne2, 3.
Brimonnenue Tomarsero 3aganus Ne2

16

IToaroroeka K Tectam Ne2,3 IToaroroeka K I13 o temam|CIT6.5T'TY "BOEHMEX" um. 1I. ®.

¢usuku. T. 2 OneKTpUuecTBO U
MarsHetusm. BosHel. OnTuka:

Yctunoga, 2007 (1-9)
E. T bopoguna, JI. 1. Bacunbesa,
JI. B. KotoBa. . DjleKTpOMarHeTusm:
CI16.: 3g-Bo BI'TY "BOEHMEX"
um. 1. ®. YcruHosa, 2023 (Bce)
A.JI. 3arpebun, M. I'. Jlennes, T. A.
IMaBnoea. . Maruetusm: CI16.BT'TY
"BOEHMEX" nm. 1. ®. YcTHHOBA,
2007 (1-4)
. [IpakTukym 1o usvke:
CII6.BI'TY "BOEHMEX" um. /1. ®.

YctuHoBa, 2005 (1-4)

2024 (Bce)
Wtoro mno pa3zeny 2 20
Pazgen 3. JnieKTpHueCcTBO U MarHeTU3M.
[MoxroroBka K siabopatopHbiM paboram Ne2, 3. U. B. CaBenbeB. Kypc o6uieii 56
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FO. H. JIa3zapesa, B. A. )KusynuH, /.
B. BuHorpazckuil. .
Onekrpuuectro: CII6.: 3a-Bo
BI'TY "BOEHMEX" um. [I. .
YctuHoBa, 2023 (BCe)

. Dnektpomarnetusm: CI16.BT'TY
"BOEHMEX" nm. 1. ®. YcTHHOBA,
2009 (Bce)

. JI. ®énopos, FO. H. Jla3apesa, B.
I'. CpeguH. . ®usvka. MarHetusm:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2019 (1-6)

JI. 1. Bacunbwesa, H. A. IBaHoBa, T.
H. KHus3eBa. . J/ieKTpoMarHuTHoe
nosie B Bemjectse: CI16.BTTY
"BOEHMEX" um. 1. ®. YcTHHOBa,
2017 (1,2)

N. E. VipopoB. DneKTpoMarHeTr3Mm.
OcHosHble 3akoHB: M.: BMHOM.
JTaboparopus 3HaHui, 2006 (Bce)
N. B. Cagesnpes. Kypc ¢uzuku. T. 2
OnektpuuectBo: BI'TY
"BOEHMEX" um. [I. ®@. YcTuHOBa,
2008 (1-9)

E. I'. bBopoguHa, JI. 1. Bacunbesa,
JI. B. KotoBa. . Dj1leKTpoOMarHeTusm:
CII6.: Y3g-Bo BI'TY "BOEHMEX"
um. 1. ®. YctuHosa, 2023 (Bce)
. JI. ®énopos, FO. H. Jla3apesa, B.
I'. CpeguH. . ®usuka.
Onektpuuectio: CII6.BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2018 (1-6)

Wroro no pasgeny 3

56

Pa3gen 4. ®u3nKa Kojie0aHHH.

MOATOTOBKA K TeCTY 1

MOJrOTOBKA K 113 110 TeMe 4.1. pelijeHue 3agauu B A31.

FO. H. JIazapeBa, B. A. )KusynuH, /.
B. BuHorpazgckuil. .
Onekrpuuectro: CII6.: V31-Bo
BI'TY "BOEHMEX" um. [1. ®.
YctuHoBa, 2023 (BCe)

. JI. ®énopos, 0. H. Jlasapesa, B.
I". CpenuH. . ®usuka. Konebauus:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2020 (Bce)

N. B. CaBenbes. Kypc o0itieti
¢usuku. T. 1 MexaHuKa.
MonnekysnsipHas ¢usuka: BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2007 (7)

U. B. CaBenbes. Kypc o6meit
¢usuku. T. 2 Dy1eKTpUUECTBO U
MarHeTusM. BonHel. OnTuka:
CII6.BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2007 (8)

E.T. bopoguHa, A. H. CrapyxuH. .
Konebanus v Bonuel: CI16. BT TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2011 (1,3)

Uroro no pa3peny 4

Paspen 5. BosiHOBBIe NIPOLeCChI.

ITogroroBka k Tectam Nel, 2 ITogroroska k JIP1,2.
Odopmnenne oruetoB 110 2-M JIP. ITogroroska K

17

E. I bopoguHa, A. H. CrapyxuH. .
Kone6auus v Bonusl: CITI6.5T'TY

18
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3amuTe 1abopaTopHBIX paboT.. IToroTOBKA K
MpaKTUUeCKKUM 3aHATHSAM 10 TeMaM 5.1,2,3.
BeinosiHenue JlomariHero 3azanus Nel.

"BOEHMEX" nm. 1. ®. YcTHHOBA,
2011 (1-3)

. JI. ®énopos, FO. H. Jla3apesa, B.

I'. CpeguH. . ®usvka. BonHsr:

CII6.BI'TY "BOEHMEX" um. [1. ®.

YctuHoga, 2021 (1,4)
U. B. CaBenbeB. Kypc obiieit
¢usuku. T. 2 SneKkTpruuecTBo U
MarHetusm. BosHel. OnTHKa:

CII6.BI'TY "BOEHMEX" um. [I. ®.

YcruHoBa, 2007 (14-21)

JI. 1. Bacusbera, b. C. I'ybaHoB, T.
B. lBaHoBa. . MeToab! pelieHust
3azau o ontuke: CIT16.BT'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2008 (2-5)

. BonHoeas ontuka: CII6.BI'TY
"BOEHMEX" um. 1. ®. YcTHHOBa,
2018 (Bce)

. JI. ®énopos, JI. Y. Bacunsesa, [1.

1O. IBanoB. . KBaHTOBast ONITHKA:

CII6.BI'TY "BOEHMEX" um. [I. ®.

YctuHoBa, 2021 (Bce)

Wrtoro no pa3geny 5

18

Pazgen 6. KBanToBas ¢u3uka.

IMoaroroeka k JIP3. Odopmnenue otueToB 1o JIP.
IMoaroroeka K 3arurte jabopatopHoii paborTe..
[ToproroBka K rpakThyeCKUM 3aHSITHSM T10 TeMaM 6.1-
6.5. BeinonHenue [lomarnHero 3aganus Ne2.
IToproroBka K Tecty Ne3

N. K. Hekpacos. . OcHOBBI (pr3UKH
aTOMHOTO $1jpa Y 3/IeMeHTapHbIX
yactui: CIT6.BI'TY "BOEHMEX"
uM. 1. ®. YcrunHosa, 2010 (1,2)
W. E. Vpopos. KeanToBas du3mka.
OcHoBHble 3akoHbl: M.: BMHOM.
Jlaboparopust 3Hanui, 2007 (1-4,6)
. Cniektpsbl atomMa. Teopust bopa:

CII6.BI'TY "BOEHMEX" um. [I. ®.

YctrHoBa, 2006 (Bce)

A.T. Apewkun, JI. V1. Bacunbesa,
C. H. Coxkosora. . OCHOBBI
KBAHTOBOM MeXaHUKU U aTOMHOM
¢usuku: CI16.BT'TY "BOEHMEX"
mMm. [1. ®. Ycrurosa, 2007 (1-5)
E.T. bopoguna, A. H. CrapyxuH. .
KsauroBast Mexanuka: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2012 (1-5)

N. B. CaBenbeB. Kypc ¢pusuku. T. 3
KBanToBas ontuka: bI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,

2008 (1-10)

20

Wrtoro 1o pasgeny 6

20

18
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
®U3NKA

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
e /IOMalllHee 3a/laHue;

® TecCT;
e otuet 1o JIP;
e 3aUeT;

e SK3aMeH;

e uddepeHIMPOBAaHHBIN 3a4erT.
KpuTepuu oneHUBaHUs

JuarHocrnueckas pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTecTallys;
* TIpY MpaBUIBLHOM OTBeTe Ha 60% BOTIPOCOB U Oosiee - aTTecTarysl.

JomaiHee 3aanne

BapuaHThI oManHuX 3a1aHni(/]3) o BceM paszesiaM U TpeboBaHuUs K X 0(OPMIIEHHIO
nipefcrapiaeHbl B YMK auctiuriiiel U BbuiokeHbl B DVMMOC Moodle BI'TY «BOEHMEX». Petienust 13
TIpe/ICTaB/ISIIOTCS B PYKOIMUCHOM opme . [13 «3auTeHO», eC/ BbITIO/IHEHO He MeHee 80% 3afaHuil. .

Tect

Tects! npoBogsaTcs B DMMOC Moodle BI'TY «BOEHMEX».
Tect copepxxut ot 6 g0 10 3amanuii
TecT cunTaeTcs ¢laHHBIM, eC/IM 00yJaroIIyiics BbIOpas paBrU/IbHbBIM BApUAHT OTBeTa He MeHee, ueM B 60%
3a/laHUM.
BapuaHThI TeCTOBBIX 3a/laHWM 10 BCeM pasfiesiaM Kypca rpefcras/ieHsl B YMK auctumiunel, a B SMOC
Moodle BI'TY «BOEHMEX» — TpeHHPOBOUHBIE BAPUAHTHI.

Otyer no JIP

Ortuet 1o 1abopatopHoi pabote (JIP) mpe/CTaB/seTCsl B PYKOIIMCHOM BU/Ie B hopMmare,
MpeAlycCMOTPeHHOM I11abioHoM (111absion JIP pasmerttied B DMIOC Moodle v B8 YMK guctyrivsel). JIP
CUMTaeTCs MIPUHATON U CTYZIeHT T0JIyyaeT OTMEeTKY «CAAHO», eC/IN
a)rpe/iCTaB/IeHHbIN OTUeT COJePKUT
* CBOZHBIE TaOJULIBI C pe3y/IbTaTaMu U3MepeHNH;
* pacueT 3HauUeHUM MCKOMBIX BeJIMUMH U UX TIOTPEITHOCTeN C MpaBU/IbHBIM TTPe/CTaB/IeHreM OKOHYaTeIbHOTO
pe3y/brara;
* rpad¥Ku B COOTBETCTBHUU C TPeOOBAHUSAMHU, U3/I0KEHHBIMHM B METOAIMUECKUX MT0COobOusX K JIP (TpeboBaHus
rpoaybMMpoBaHbl B maboHe otueta JIP);
* aHa/M3 MOJyUeHHBIX Pe3yJIbTaToB MyTeM CPaBHEHHs UX C TeOpeTUUeCKUMU 3HaueHHsIMUY;
* MMCbMeHHbIe 0TBeThI Ha BCe KOHTPOJIbHBIE BOMIPOCHI (KOHTPOJIbHBIE BOIIPOCHI IPUBEJIeHBI B METOANUECKUX
yKasaHUsX K Kaxgou JIP).
6) nipu 3arure JIP:
* CTYZIeHT B (hOpMe KPaTKOro COOOIIEHHST U3/I0XKU/ Pe3y/IBTaThl U METOJJUKY MPOBE/IeHHs IKCIIePUMEHTA
nanHo JIP;
* CTY/ZIeHT, B yCTHOU (hopMe, BepDHO OTBETH/I Ha BOTIPOCHI, 3a/laHHbIe TIperoiaBaresieM, U3 Yynciia KOHTPOIbHbIX
BOIIPOCOB, OTBETHI HA KOTOPbIe 1aHbl B oTUeTe 1o JIP.
Ecnu He BBIMOTHEHO XOTS OBl OIHO U3 BhIILIE YKa3aHHBIX TPeOOBaHWH K OTUETY WK [JaH HEBEPHBIN OTBET Ha
BOMPOC — OTUYET TOAJIEXKUT 0paboTKe UK CTYAEHTY PEKOMEH/[YeTCSI U3YUUTh BOTIPOC, Ha KOTOPBIH OH OTBETUI
HEBEpHO.

3auer (cemectp 1)

[171st IpOMe)KyTOYHOM aTTeCTaliy, MPOBOAUMOM B hopMe 3aueTa, HEOOXOAUMO
HabpaTs HeoOX0MMOe KOJTUeCTBO Oasi/ioB COT/IAaCHO TeXHOIOTMYeCKOH KapTe
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JK3amMeH (cemecTp 2)

Iyt MPOMEXKYTOUHOM aTTeCTallyu, MPOBOUMOM B (hopMe 3K3aMeHa, UCTIO/b3yHOTCsl OUIETHI C
3a/jaHusIMU. TUIIbI 3alaHUi: [iBa TeOpeTUYeCKUX BOMPOCA, U pacueTHast 3aZiava.
O11eHKa BBICTAB/ISETCS TIOC/Ie COOeCeZioBaHUsI CO CTY/IEHTOM B COOTBETCTBUU CO CJIIYIOIIUMU KPUTEPUAMHU:
* OLleHKa «OTJIMYHO» BBICTABJISIETCS], €C/T 00YUarOILMICS 1A TIOTHbIe, NCUEePIThIBAIOILE OTBETHI Ha BCe
TeopeTHUeCKre BOMPOCH! O1IeTa, TIOTHOCTBIO M BEPHO PEILn/ paCUeTHYIO 3a/lauy, MOXKeT OTBeTHUTDb Ha
JIOTIOJTHUTE/TBHBIM BOTIPOC K 33JJaHUsM Ousiera.
* O1leHKa «XOPOIII0» BBICTAB/ISIETCS, €C/TH 00yUaloIUiica MpefoCTaBU/I OTBETHI Ha BCe 3a/laHus OuseTa, HO
MMEIOTCS OIMOOUHBIE PACCYXKIEHUS.
* OLleHKa «y/I0B/IETBOPUTEIbHO» BLICTABJISETCS, €C/IM 00yJaroIriicss BEPHO DLW 3aady WId MpeJoCTaByI
OTBEThI TO/ILKO Ha TEOPETUUECKUE BOTIPOCHI OuleTa.
* O1leHKa «Hey/IOB/IETBOPUTETEHO» BLICTABIISETCS, eC/TH 00yJaroIuiicst He PeJoCTaBU/ OTBETOB Ha 3a/|aHuUs
Ounera.
BapuaHThI 9K3aMeHAIMOHHBIX OU/IETOB, a TAKXKE CITUCOK TEOPETUUECKUX BOTIPOCOB K 3K3aMEHY Mpe/ICTaB/IeHbI
B YMK pucturuael, a B SMOC Moodle BI'TY «k BOEHMEX» — TpeHHPOBOUHBIE BADUAHTHI.

JuddepennupoBannbiii 3auet (cemectp 3)

[17151 TpOMe)KyTOUHO# aTTecTalyy, MpoBoAuMoii B hopme fuddepeHIaTbHOIO 3aueTa, UCIONb3yH0TCS
OuneTsI ¢ 3agaHussMu. THITBI 3a/JaHUI: IBa TEOPETUYeCKUX BOIIPOCA, U pacyeTHas 3aziaua.
OtneHKa BLICTaBIsIETCS TIOC/Ie coOece0BaHusI CO CTYAEHTOM B COOTBETCTBHM CO C/IEYIOLIMMU KPUTEPUSIMHU:
* OLleHKa «OTJIMYHO» BBICTABJISIETCS], €C/T 00YUarOILMICs 1A TIOTHbIe, NCUEePIThIBAIOLLEe OTBETHI Ha BCe
TeopeTHueCcKHe BOTIPOCH! O1sieTa, TIOHOCTBIO U BEPHO PEIL/I paCUeTHYIO 3a/jauy, MOXKeT OTBETUTD Ha
JIOTIOJTHUTE/TBHBIN BOTIPOC K 33/]aHusIM OusieTa.
* OLleHKa «XOPOII0» BBICTAB/ISIETCS, eC/IM 00YYaIOIIMIACS TTpeI0CTaBU/I OTBETHI Ha BCe 3aJjaHus OnieTa, HO
MMeTCs OIIMO0YHbIe PACCY>KIEeHHsI.
* OLleHKa «y/I0B/IETBOPUTEIBbHO» BLICTABJISETCSI, /M 00yJaroIIriics BEPHO PeIlvI 3aauy WId MpeJoCTaBII
OTBETHI TOLKO Ha TeOpeTUYeCKHe BOTIPOCHI Ousiera.
* OLleHKa «HeY/|0BIeTBOPUTE/IbHO» BLICTAB/ISI€TCSI, eC/IH 00yyJaroLuiics He TIpejOCTaBUII OTBETOB Ha 3a/laHus
Ounera.
BapuaHThI 5K3aMeHaIMOHHbIX OHM/IETOB, a TAaK)Ke CIIMCOK TeOPeTHUYeCKHX BOMPOCOB K 9K3aMeHY IpeZiCTaBIeHbI
B YMK puctmrmuael, a B SVMOC Moodle BI'TY «k BOEHMEX» — TpeHHPOBOUHBIE BAPDUAHTHI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3jesoB 1
JUAAKTHYECKHUX eJJUHUL]

BCEI'O

AyauTopHbIe 3aHATHSA B

KOHTaKTHO# ¢opme

BCEI'O

Jlekuum

JTaGopaTopHbIi
MPAKTHKYM

ITpakTuueckue
3aHATHUA

CamocTrosTenbHasA
paboTa CTyAeHToB

Dopmupyemas
KomIeTeHus, %

OIIK-1

OIIK.JI-1

HAVMMEHOBAHUE
OIIEHOYHOTI'O CPE/ICTBA

Pazpgen 1. ®usuueckue
OCHOBBI MEXaHHUKH.

108

51

34

17

57

Homarnee
3ajlaHue,
OrTuer 110

JIP,
Tect

Bcero 3a 1 cemectp

108

51

34

17

57

20

20

Pazgen 2. Moneky/isapHas
¢u3nka U TepMogHAMHKA.

34

14

20

20

20

Homarnee
3a/laHue,
Tect

Pa3pen 3. dneKTpuuecTBo u
MarHeTHsM.

110

54

26

17

11

56

30

30

Homarnee
3ajlaHue,
OrTuer 110

JIP,
Tect

Bcero 3a 2 cemectp

144

68

34

17

17

76

50

50

Pasgen 4. ®u3nkKa Kojie0aHMi.

10

10

Homarnee
3a/laHue,
Tect

Pa3pgen 5. BosiHOBbIe
NPOLeCCHI.

50

32

12

12

18

10

10

Tecr,
Homariunee
3ajlaHue,
Ortuer 1o
JIP

Pa3pen 6. KBanToBas ¢pu3uka.

50

30

18

20

10

10

Tecr,
JomarHee
3a/laHue,
OrtyeT 110
JIP

Bcero 3a 3 cemecTp

108

68

34

17

17

40

30

30

Bcero no aucuuniuHe

360

187

102

51

34

173

100

100

21
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OneHouHble MaTepuaabl no gucuumiuie ®U3NKA

OIIK-1 - CnocobeH npumeHsimb ecmecmeeHHOHAayuHble U 00U euHyceHepHbie 3HaHUs, Memoobl
mMamemMamu4eckoz20 dHAAU3d U MOOeAUPOBAHUSsI, Meopemu4eckoz0 U S3KCNnepuMeHaabHo20 UCC/1e008aHUsl
0151 pewleHUsl UHJCeHePHbIX 3d0au npogeccuoHabHOU desimesbHOCMU

Ne 1

Ne 3

Ne 4

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABU/IBLHBIN OTBET U 3alULLIKMTE apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
OTBeTa

Koseco Bparmjaetcsi B HanpaB/ieH|H, 1T0Ka3aHHOM Oeroii crpenkoii. K 060y Komeca nmpuiokeHa cuia,
HaripaB/ieHHas TI0 KacartejbHOM. [TpaBU/IbHO /T 1300pakaeT BEKTOP YITIOBOM CKOPOCTH KoJieca CTpeska
T07, HOMEpOM ...

e-2
ITpounTaiiTe TEKCT U 3alUIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET

3aBUCHUMOCTH JaB/IeHUsI Ta3a OT 0Obema BbipakaeTcst popmysioit p=1,5V .Uemy paBHa pabora,
coBepiaemasi 1 MosieM rasa npy yBemueHUH ero o6bema B 2 pasa? [lepBoHauambHbBIN 00beM V =1
MA3.

ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BePHYThIM 000CHOBAHHLIN OTBET

Cu/oBble TMHUM OFHOPOHOTO 3/IEKTPOCTATHUECKOTO T0JIs HAMPSDKEHHOCTHIO E COHArpar/ieHb! C 0ChI0
Y nmekapToBOl crcTeMbl KOOPJUHAT. YeMy paBHa paboTa ToJisi TI0 TIePEHOCY OTPULATEILHOTO TOUEUHOTO
3apsifia -q U3 TOUKHU C KoopAauHatam (x1, y1) B TOUKy ¢ KoopauHatamu (x2, y2)? (x2>x1, y2>y1)?

IMTpencTaBuTh 060CHOBAHHBIN Pa3BEPHYTHIN OTBET.
ITpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHUE

B Tabnuiie npe/icTaB/ieHbl TEOPEMBI 3T1EKTPOMAarHUTHOTO 10Jist. K Ka)K/I0# MO3ULIMKU U3 JIEBOTO CTO/I0La
Mo/j0epyUTe COOTBETCTBYHOIIYIO TIO3ULIMI0 U3 TIPABOro CTOJIOLIA.

1 A Teopema I'aycca
[J1s1 BEKTOpa

(B,dS) =0 wyin



Teopema o

— d F;I LIUPKY/IALIUA
2 7 S — BeKTOpa
] —_— T HaNpsUKEHHOCTH
d t 3/IeKTPUYECKOTr0
ToJist

Teopema I'aycca
—_—— JUIsl BEKTOPA
3 (D dS) — )dV B unaykimn
! { MarHuTHOTO
ToJist

T 71 — YpaBHeHue
4 (E » dl) — 0 r HerpepbIBHOCTU

Teopema o
LIUPKY/IALUU
BeKTopa
HaIpspKEHHOCTU
MarHuTHOI 0
T10J1

5 it

Ne 5 TIlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

BribepuTe, Kakoii Cujie W3 IPaBoOro CTosb1ia CooTBeTCTByeT (hopMysia Jjisi orpezieneHust paboThbl B
JIEBOM CTOJI0LIE.

pabora

m Uz 2 m vl 2 3/IEKTPHUYeCKOTO

TI0JIS1 TIO
TiepeMeIeHHTO

2 2 TIOJIOKHUTEJIBHOI'O

3apsga

9(¢1 = ¢2) s s s

N

w

0
] ( (I) 2 - CD 1 ) B EZBEZZeﬁCTBy}omeﬁ

CHJIBI

paboTa BHelHeH

}?} (h - h ) I' cunel B riojie CU/IbI
TR2710

Tsbkectu (h2>h1)

~

paboTa MarHUTHOTO
TI0JIs1 110

> A

TiepeMeleHrIo
KOHTYpa C TOKOM

Ne 6 TIlpounTaiiTe TEKCT ¥ yCTaHOBUTE NOC/Ie[0BaTeTbHOCTh
OaHOPOAHBIN AUCK BPALLAETCs C YIJIOBOM CKOPOCTBE) W OTHOCUTE/IbHO BepPTHUKAIBHOW OCH,
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TIpOXozsiielt yepe3 rieHTp Macc. Macca ucka m, ero pazuyc R. Ha Kparo icka pacrioyioykeH rpy3
maccoit m0. TpebGyeTcsi onpeZie/IUTh YITIOBYI0 CKOPOCTD BpalljeHUst W2 CHCTeMBI 110CJIe CMeILeHus Tpy3a
K LIeHTPY [MCKa Ha pacctosiiue R/2. PelieHue 3ajaun onupaeTcsi Ha 3aKOH COXpaHeHHst MOMeHTa
VIMITY/IbCA.

YcTaHOBUTE MOC/IEI0BAaTETbHOCTh 000CHOBAHUSA IeHCTBUI:

1) MOMEHTBI BHELITHUX CHJT
. R
meg numyg
OTHOCUTEJIBHO BepTI/IKaHBHOﬁ ocu Z:

M,(mg) =0, M,(myg) =0

2) OTHOCHTE/IbHO MHepLMa/IbHONW CUCTeMbI OTCUETa 3aKOH COXPaHeHUs MOMeHTa UMITYJIbca
BBITIOTHSIETCS [I/1s1 3aMKHYTON CHCTeMBbI

3) AJid HEBBMKHYTOﬁ CHUCTEMBI 3dKOH COXPdHEHHA MOMEHTA UMITY/IbCd MOXKET BBITIOJIHATHECA TOJ/IBKO /s
TOM OCH, OTHOCHUTEJ/IBHO KOTOpOﬁ MOMEHTEI BHEITHWUX CHJT paBHBI HYJ/IFO

4)cucteMa "[UCK-TPy3" He sIBJISIETCS 3aMKHYTOM, TaK Kak Ha Tesa JIeHCTBYIOT CUJIbI TSKeCTH

5) NpUMeHSsst 3aKOH COXPaHeHHsi MOMEHTa UMITy/IbCa OTHOCHTE/ILHO OCH Z, TI0ly4aeM ypaBHEeHHe:
(0,5mR? + myR*)w = (0,5mR* + 0,25m,R*)w,

6) oCh Bpall|eHUs IMCKa HEeTIO/[BMKHA - BRIOMPAeTCs MHepLMaibHasi CUCTeMAa OTCUETa

3anuinmITe 1MoC/Ie0BaTeIbHOCTh LGP C/eBa Harpago.
Ne 7 TIpouMTaiiTe TEKCT M YCTAaHOBUTE TTOC/Ie/JOBaTeTHHOCTD
HVccnenoBaHue CrieKTPOB MPOU3BOUTCA HA MOHOXpOMAmMope - ONITHUKO-MeXaHHueCKoM Tipubope,

TpeJHa3HaYeHHOM /IJ151 BblJe/IeHUs] Y3KUX UHTepPBasioB AJIMH BOJIH ONTHYECKOro (T. e. BUAUMOTO,
MH(PpaKpacHOTo WK yAbTpa(roseToBOro) U3nyueHus.

Busup okyssipa mprbopa HaBOJUTCS Ha UCCTIeAYeMYIO JIMHUIO CITeKTPa C TIOMOILBIO H3MepUTeTbHOTO
OapabaHa, Ha KOTOPOM HaHeCeH®bI JiefieHds1 B rpagycax. OTcyeT CUMTHIBAETCSl TIPOTUB MH/EKCa Ha
yKaszareJsie, KOTOPbIH CKOJIb3UT TI0 CITUpaIbHOM KaHaBKe OapabaHa.

TakuMm 0bpa3om, AiJis orpe/ie/ieHust I/IMH BOJIH CIIeKTPaIbHBIX JTUHUM HEe0OX0IUMO, TIPEXK/e BCero,
MpOrpa/yupoBath LIKaay OapabaHa MOBOPOTHOTO MeXaHW3Ma MOHOXpOMATopa B [/IMHaxX BOJH, T.e.
HalTH 3aBuUcUMOCTb | = f(A), rae | - oTcuet o mikase. I'palyMpoBKa OCYIIeCTBSIETCS C IOMOIIIBIO
M3BECTHOT'O JIMHEWUaTOro CrieKTpa MapoB PTYTH.

YcTaHoBUTE moc/j1e0Bare/IbHOCTh AEﬁCTBHﬁ. 3anuimre moc/jea0BaTe/JIbHOCTb L[I/ICl)p CJ/IeEBa HalipaBoO.
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1. TIpoCcMOTpeTh BeCh CIIEKTP OT KPacHOH /10 hHo/IeTOBOH (HeoOXoAUMO YOeaUThC s, UTO BCe JTMHUU
CreKTpa JOCTYNHbI K U3MEepPEHHUIO).

2. YCTaHOBUTH Ha PeJibC PTYTHYIO JIaMITy U BK/TIOUUTh eé.

3. BK/1ounTh 60K MTUTaHKUS] MOHOXPOMAaTopa

4. TTo JaHHBIM TAOJIUIIBI TIOCTPOUTh IPaZlyuPOBOUHBIM rpaduk | = f(A) Ha MUITMMETPOBOM Oymare..

5. HacTpouTh IIMPHUHY I1[eJId MOHOXpOMaTopa (TPH IIMPOKOM PACKPBITHH 1€/ TPH CUHUE JTHHUH
PTYTH HaOTIOAIOTCS KaK OfIHA)

6. Bpariast 6apabaH B 0JHOM HarpaB/eHHUH, COBMEITATh BU3MP OKY/Isipa CO BCEMU JIMHUSIMU CIIeKTpa

pTyTH (HauMHasi ¢ (UOJIeTOBOM JIMHUM), IJTMHA BOJTHBI KOTOPBIX YKa3aHa B TIpUjIaraeMoi Tadsurie.
CHSTBIE OTCUETHI 3aHECTH B TY >Ke Tab/IUIy COOTBETCTBEHHO.

7.  BBIK/IHOUUTB PTYTHYIO JIAMILY

3anuilmTe 1oc/efoBaTebHOCTh LK(p C/ieBa HarpaBo

Ne 8 TIpouuTaliiTe TEKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Tesi0 Maccoil m IBMXKETCST CO CKOPOCTBIO U, aDCOTFOTHO HEYTIPYTO CTANTKKWBAETCS C TEJIOM MacCoi 2m,
KOTOpOe MOKOUTCs1. [Toc/ie CTONKHOBEHUS Tesla [JBHKYTCSI CO CKOPOCTBIO

1.v/2
2.0/73
3. v

4. 3v

Ne 9 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IBHBIN OTBET M 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD

OoTBeTa

Ha puicyHKe TipejicTaB/ieHa iMarpaMmMa SHepreTudecKUx ypoBHel atoMa. Kakoit 1iudpoii 0603HaueH
repexo/| C u3aydeHreM (OTOHA MUHAMA/TbHOU JJTUHBI BOTHBI?

E
Ef———T—
£,

E,

Ey 1 2 3 4

Ne 10 TTpouuTaiiTe TEKCT, BEIOEPUTE MTPABUIbHBIE OTBETHI M 3alMIIINTE apPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue siBrieHUsI OATBEPK/JAIOT KBAHTOBYIO MIPUPOJY 3/IeKTPOMarHUTHOTO U3/TyUeHus?
1.  ®dorosddekr
2. Oddext Jomepa

3.  Topmo3HOe peHTreHOBCKOe H3/ly4yeHue
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4. buenus

5.  Omeit FOHra

Ne 11 TpouunTaiiTe TeKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alIMIINTe apryMeHTbI, 000CHOBBIBAOLI[He BHIOOD
OTBETOB

Ha pucyHKke ripe/icTaB/ieHbl CUJIOBbIE JTMHUU 3JIEKTPAYECKOTO TTI0/Isi pABHOMEPHO 3apsDKeHHON
nIocKocTy. Kakue U3 coOTHOIIEHMH /151 BeKTOPa HaNpspkKEHHOCTH E 1 moTeH1ana BepHbI:

3 N e
E
r —
— - >
(]
— - -

1. E, > E;

2. 91> ¢,

3. @1 =@ = :
4

—

. E1:§2

Ne 12 TIpouuTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIE OTBETHI M 3alUIINTE apPryMeHThI, 000CHOBBIBAIOIL[ME BEIOOD
OTBETOB

[aHb1 fiBa IPSIMBIX TIPOBOJHKMKA, 110 KOTOPBIM MPOTeKaroT ToKU (I1=I2) neprieHAUKY/ISPHO TVIOCKOCTH
JINCTa B TIPOTHBOIIOJ/IOKHBIX HallpaB/IeHUsAX KakK yKa3aHo Ha PUCYHKe. B pe3ynbTaTe Cyrnepriosunuu
MarHUTHBIX T0JIeil BeKTOP MarHUTHOW MHAYKLMU B:

1. B Touke 1 1 3 — Harpas/eH BBepx
2. B TOuKe 2 — paseH 0
3.B Touke 3 U 1 — HampaB/ieH BHU3

4. B TOUuKe 2 — HarpasJIeH BHU3

OIIK.[I-1 - CnocobeH aHaau3upoeams u 6blsi6/151Mb ecnmecmeeHHO-HAYUHY0 CyujHOCMb npo0/iemM
ynpaeseHusi 8 mexHUYeCKUX cUCmemMax Ha 0CHoge NpuoGpemeHHbIX 3HaAHUL

Ne 1 TIpouMTaiiTe TEKCT ¥ YCTAaHOBUTE TTOC/Ie/JOBAaTeTHHOCTD

OnpeenuTh TMHENHYI0 CKOPOCTh BepXHero KOHLa OHOPOAHOr0 CTos10a BBICOTOM L B MOMEHT yAapa o
3eMJII0 TIPH CBOOOAHOM (TT07, ZIeCTBUEM CHJIbI TSDKECTH) MaZleHNH U3 BePTUKATBHOTO TIOMOXKEeHHSI.
Cuurath, 4TO CTOJIO MaziaeT, TOBOPAYMBAsICh BOKPYT HI)KHEr0 HETIOABKHOTO OCHOBaHMSI.
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Ne 2

Ne 4

YcTaHOBUTE NOC/Iel0BaTe/IbHOCTD Baliyx feficTBUIA 1pY pellieHUH 3a/iauk, PyKOBOZCTBYSICh
BapyaHTaMHU MpeAIoKeHHbIMU HibKe. [IpeayiokeHHy 0 Bamu roc/ie/joBaTeibHOCTE 3alMcarh CjieBa
Harpago.

1.0mpeieTh MOMEHT UHEPLIUM CTOJI0a OTHOCUTETLHO 33IaHHOHM OCH BpaITleHUs.

2.ITocKoMbKy Cuila peakiyu, JelCTBYOLasi Ha CTOI0 CO CTOPOHBI TIOBEPXHOCTH 3eMJTH, PabOThI He
coBepIaeT (HKHUN KOHeI]| CTos10a Mo YCIOBHIO 3a/1aul HEMOABWKEH) BOCIIO/TB30BaThCS 3aKOHOM
COXpaHeHUsI TIOJTHOM MeXaHWJeCKOW SHepruu: ToTHast MeXaHuecKasi 3Heprusi (4MCTo ToTeHIabHast)
B HauaJie JIBVDKEHUS TTOJTHOCTBIO TIePeXOIUT B KWHETUUeCKYI0 SHePTUi0 B MOMEHT TafleHus Ha 3eMJTIO.

3.YCTaHOBUTH CBSI3b JIMHEMHOM U YIJIOBOM CKOpPOCTel BepXHero KOHIIa CToJi0a
4.BrIpa3uTh yIJIOBYHO CKOPOCTh U3 YpaBHEHUs 3aKOHA TIOTHOM MeXaHWueCKOW YHEPTHH.

5.IToAcTaBUTE BRIPA’KEHUE AJIs1 YTTIOBOW CKOPOCTH B (DOPMYITY, CBSI3BIBAIOIIIYIO €€ C JINHeMHOM
CKOPOCTBIO, 3aBepIIVB TeM CaMbIM pellleHHe 3aJauM.

ITpounTaiiTe TEKCT, BEIOEpPHUTE MPABUIbHBIE OTBETHI U 3alHILINTE apTyMEeHThI, 000 CHOBBIBAIOII[HE BEIOOD
OTBETOB

Kak n3MeHUTCs CKOPOCTh (JOTOIEKTPOHOB U paboTa BBIXO/IA, €C/IA YBEJTMUUTh YaCTOTy CBETA,
OCBeIL[aIOIIero JOTOKATo/l, He MEHSISI TIPU 3TOM €TI0 MHTEHCUBHOCTE? BriOepuTe /1Ba TpaBUIbHbIX
OTBeTa U3 MpeJJioKeHHBIX U 000CHYMTE OTBET.

1) ckopocTb (DOTO3/1EKTPOHOB YBEIUUUTCS;
2) CKOpPOCTh (POTO3TEKTPOHOB YMEHBIIIUTCS;
3) paborTa BbIX0/ja YMEHBILUTCS;

4) paboTa BbIX0/Ia HE U3MEHUTCS;
ITpounTaiiTe TEKCT U 3alUIINTE Pa3BePHYThI 000CHOBAHHBINM OTBET

B npocTpaHcTBe MMeeTCst paBHOMEPHO 3apsDKeHHbIM 00beMHOM TVIOTHOCTERIO 3apsija p = 47,8 uKin/m3
map paguyca R = 0,3 M. MBbIC/IeHHO BbIIe/IMM B IIPOCTPaHCTBe 3aMKHYTYIO TIOBEPXHOCTh B BH/le
chepnl paguyca r = 0,1 M, Tak uTO LIeHTPHI Cephl U 11apa COBIaAatoT (cM. puc). HakauTe moTok
BEKTOpa HalpsDKeHHOCTH 3/1eKTPUUeCKOro 1107151 CKBO3b [I0BEPXHOCTh C(hepsbl.

)
PR

HpO‘II/ITaI‘;ITE TeKCT U YCTAaHOBHUTE COOTBETCTBUE

Ha pucyHKe TpezicTaB/ieHa AvarpaMma SHepreTHueckrux ypoBHer aroMa. HekoTopbie BO3MOXKHbIE
BapHaHThI TIEPEX0/I0B C OJJHOTO YPOBHS Ha [PYTroii Mpe/cTaB/IeHbl B 1eBo Tabsuiie. K Kaxjow MosuIum
B JIeBoi Tabsu1ie 1o0epuTe COOTBETCTBYIOIIYIO MO3ULMI0 (Ha3BaHUe CEepUM) B TIpaBOM Tab/uiie.
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1)nepexon 5-4 A)cepus JlaiimMaHa
2)niepexog 4-3 B)cepusi Banbmepa
3)riepexop 3-2 B)cepus IlaieHa
4)nepexof 5-1 I')cepust bpakera
Mcepus [dyHga

Ne 5 TIpouwuTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET

Koaddurment nonesnoro gerictsus (KI1/1) veanbHOM TE/IOBOH MallIMHbI, pabOTaOIIeH 110 UKy
Kapno, K1=0,5. Temneparypy HarpeBaTte/isl TH yBe/IMUMBaIOT B [jBa pa3a, TeMIieparypa Xo/J04UIbHHKA
Tx He Mensietcst. Kakum Oyzet KIT/T K2 nosyurBIueiics nzeasbHOM TerioBoi MauHer? OTBeT
BbIpa3uTe B nporieHTax. [IpesicTaBsTe 000CHOBAHHBIN Pa3BEPHYTHIN OTBET.

Ne 6 TIpouwTaiiTe TEKCT, BBIOEPUTE MTPABUILHBIN OTBET U 3aMUIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa

Ha (P,V) guarpamme n300pakéH LIMK/IM4eCKUi MPoLiecc ueanbHoro rasa. Ha KakoM 13 yuacTKOB ras
COBepIlIaeT OTPHULIaTe/IbHYI0 paboTy?

3anuinumTe HoMep BRIOPAaHHOTO OTBeTa 6e3 TOUKU U 060CHOBaHHe BbIOOpa

F' ik

- MO . - -
1 b= i =
2 B L
i 2 3 V
1.1a DA
2.Ha AB
3.Ha BC
4.1a CD
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Ne 7

Ne 8

Ne 9

ITpounTaiiTe TEKCT ¥ YCTAaHOBUTE I10C/I€[,0BAaTebHOCTh

KameHs 6pocunu rog, yIjioM K TOpU30HTY O C HayabHOM ckopocTbio VO. ITpenebperast cusoit
COTPOTHBIIEHHS BO3/yXa, He0OXOAUMO OIpe/ie/IUTh JaJTbHOCTh M0JIeTa KaMHsL.

YcraHOBUTe MIOC/Ie,0BaTE/IbHOCTD AeHCTBUH MPU pellleHNH 3aJ,aui. 3aluIlruTe COOTBETCTBYOLYHO
Toc/e/i0BaTe/IbHOCTh LGP c/ieBa HarpaBo Oe3 1pobesioB U TOYEK.

1. 3ammcatb KMHeMaTHUeCKre 3aKOHbI ABW)KEeHHS B BeKTOPHOH dopme. CIIpoeI[ipoBaTh BEKTOPHBIE
BeJTMYMHBI Ha BLIOPaHHBIE OCH X U Y, Y IPOBEPUTS, SIBJISIETCS JIU MOyYeHHAs CUCTeMa YpaBHeHUH
TIOJTHOM.

2. HapucoBatb cxemaTnueckuid pUCyHOK. Bbibparth cucteMy oTcuéTra C yKa3aHHeM Hayajia OTCUéTa
BpeMeHH 1 0003HaUNUTh Ha CXeMaTHUeCKOM YepTeske BCe KMHeMaTH4eCKHe XapaKTepUCTHKY JIBIKEHHUS
(mepeMelrieHre, CKOPOCTb, YCKOPEHHE).

3. TIpoaHanM3upoOBaTh pe3y/ibTaT U MPOBEPUTDH €r0 Pa3MePHOCTb.

4. Tak Kak B MOMEHT y/lapa KaMHsl 0 3eMJTI0, KOOp/IMHATA Y paBHA HYJIIO, TO OTCIOZla MOYKHO HAUTH
BpeMsl, 3aTpaueHHOe Ha BecCh MoJieT. [To/icTaBUB MOTyYeHHOE BPEMS B 3aBUCUMOCTb /11 KOOPAUHATHI X,
HaWTH JJabHOCTb TT0/IeTa.

IIquHTaﬁTETPKCTLIYCT&HOBHTECOOTBETCTBHG

IMepen, Bamy pasnuuHbie GOPMYIMPOBKH NEPBOTO Hauaia TEPMOJAVMHAMUKHY, BEIOEPHTE ¢ KAKUMHU
MpoIleccaMy OHU COOTHOCSATCS. K Kaxk/ol MO3ULINK, JaHHOH B JIeBOM CTo/0Ie ofibepuTe
COOTBETCTBYIOIIYIO MO3UIIMI0 U3 MPAaBOro CToo1Ia.

1. Q=A A. VI30TepMHYeCcKuii
2. Q=A+AU b. Aauabarnueckuii
3. Q= AU B. M306apHbIit
4. A=-AU I V30xopHbIii

. IMonutponyyeckuit

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABUIbHBIE OTBETHI U 3aIHUIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

Ha pucyHke moka3saH npodu/b Oeryiei BoJHbI B HEKOTOPLIM MOMEHT BpeMeHU. B KakKuX TOUKax,
IIPOHYMEPOBAHHBIX Ha PUCYHKe, Pa3HOCTh (pa3 kojiebaHuii paBHa 21?

XM

ud

1. Touku 2 u 5;
2. Toukul u 5;
3. Touku 0 u 4

4. Touku 3u b5

Ne 10 TTpouwTaiiTe TEKCT, BBIOEPUTE MTPABUIBLHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIE BBIOOD

OoTBeTa

Koseco Bparaercsi Tak, Kak yka3aHo 6esoii crpesnikoid. K 0601y Koseca npuio)eHa CHia,
HarpaeJieHHasl 10 KacaTe/IbHOM. BeKTop yriioBoii CKOpoCTH Harpae/ieH
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3anuinTe HoMep BBIOpAHHOTO OTBeTa Oe3 TOUKHM U 000CHOBaHUe BhIOOpa

1. HaripaB/ieHve 1 Ha pUCyHKe
2. HarlpaBJ/ieHre 2 Ha PUCYHKe
3. HarpaB/ieHue 3 Ha pUCYHKe
4. HaripaB/ieHHe 4 Ha PUCYHKe

5. HampaB/ieHue 5 Ha PUCYHKe

Ne 11 TTpouuTaiiTe TeKCT, BeIOepUTe MPAaBUIbHBIN OTBET U 3aMMIIMTE apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

B ogHOpOIHOE MarHWTHOE TI0/Ie TIOMEIIIEH TOPU30HTAIbHBIN MeTa/l/TnueCKAN TIPOBOJTHUK C TOKOM,
HampaB/IeHHBIM BITPaBo (CcM. puc.) Ha mpoBofHUK, AelicTByeT crma Amriepa, HarlpaB/ieHHast
NeprieHJUKY/SIPHO TVIOCKOCTH PUCYHKa OT Habsrogarens (cM. puc). Kak HarmpaB/ieH BeKTOD MHIYKLIUH
MarHUTHOTO T0JIsI, B KOTOPOM HaXOAUTCS TIPOBOJHUK? BbibepuTe MpaBUIbHBINA 13 YETHIPEX
TIpe/I/IO’KEeHHBIX OTBETOB U 000CHYHTE ero.

C—»1 0

@F

1 — BripaBo
2 - BHU3

3 — BBEpX
4 — BIeBO

Ne 12 TIpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIINTE apPTyMEHThI, 000 CHOBBIBAOII[HE BLIOOD
OTBETOB

B Kakux 13 ueThIpex Ciy4yaeB pa3/IMUHOrO pacripefiesieHus 3apsiioB, HarpsKeHHOCThb
3JIEKTPOCTaTUUeCKOTO TOJIsI B TOUKe A He paBHa Hy/0? BribepuTe Bce BO3MOXKHBIE BaDUAHTHI

1) 2 3)

4) .
A 74N
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