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1. HEJIM OCBOEHMS TUCUUILIAHEI

LlenssMu OCBOCHUS MUCIMIUIAHBI QU3UKa SBIISTFOTCS !

- IOJYy4YeHHE  CTYICHTaMHU (byH)laMeHTamf;Horo o0pa3oBaHus, CIIOCOOCTBYIOLIErO
JAJIbHEHIIIEMY pa3BUTHIO TMYHOCTH. : ?

— (hOpMHPOBAHUE HAYIHOTO MUPOBO33PEHUS U COBpeMeHHoro q)HzmlecKoro MBILIJIEHHUA.

— H3yYeHHE OCHOBHBIX (M3HYECKHX SBIECHHMN W Hiueld; OBNageHue ﬁ)yHﬂaMeHTaanmMH
IOHATUAMH, IPUHIIMIIAMY, 3aKOHAMH WU TCOPHUSMH }COBpeMeHHOﬁ (1)H3HKH,§ a TaKXe METoIaMH
(DH3HUYECKOr0 MCCICNOBAHMS, WYTO [O3BOJMT OPUEHTHPOBATHCA B IIOTOKE HAYYHOU U
TEXHHUYECKOM HH(pOpMAaLUH. i

OcHOBHEIC 331a44 Kypca GU3NKH:

1. M3ydeHne OCHOBHBIX (U3MYCCKUX SBICHMH M WICH; OBIALCHHE (bynnamenTanbHbMH
NOHATHAMY, MPUHIWIIAMHE, 3aKOHAMH M TEOPUSIMH COBDEMEHHOH (QU3HKH, & TAKXKC METOLaMH
(pHU3HUECKOTO UCCIIEOBAHHS. | \

2. @opMUpOBaHKE HAYUHOI'O MUPOBO33PEHMUSI m COBPEMEHHOI'0 (1)H3qucxoro MBIIIIEHHUSL.

3. OmiayieHne MpHEMAMH W METOJAMH PELUCHHS | KOHKPETHBIX 33784 M3 Pa3jlIYHbIX OOJIacTei
(QU3UKH, HOMOTAIOIMX B aJbHEHIIIEM PElIaTh IIPAKTHHECKHE 3a/1a4H. ‘

4. Os3HakOMJIEHHE C COBPEMEHHONW HayyHOH amnmapaTypo#, BLIpaGoTKa HABBIKOB
IPOBECHHS (U3NUECKOr0 3KCIECPUMEHTa U aBTomaTmeOBaHHoﬁ KOMILIOTEPHOH 00paboTKH
pe3yIbTaTOB U3MEPEHHUH. |

5. DOpMHUPOBAHHE YMEHHS BBIIEIUTH KOHerTHoe (bmnqecxoe coJepaHne B IIPUKIIaIHBIX

3amadax Oymytueit CHELHAIBHOCTH. |

2. MECTO ANCHUIIJIMHBI \B CTPYKTYPE OIIOII BO
dusnka OTHOCHTCA K 0a30BOH YaCTH IIPOrpaMMEl OaKajiaBpuara,
Kypc ¢usuxy sBisgercs 4acTpio IMOATOTOBKM GakajaBpa 1o HallpaBieHuio «MaTemaruyeckoe
obecrieuenne ¥ aJAMUHICTPUPOBAHHE I/IH(bopMaunoHHbe CHCTEM» B BY3e€. STo CBSI3aHO C TEM,
YTO BBIMYCKHHK JIOJDKEH, IMPUMEHSS 3aKOHBI HpHpomﬂ Ha TIPaKTHKE, yMeTB HCIIONIB30BATh,
000611aTh ¥ aHATM3MPOBATh WH(POPMAIIHIO, CTABUTH LENIH U HAXOJUTh MyTH HX LOCTHIKEHHUS B
ycunoBusax (OpMUPOBAHMA M Pa3BUTHA HHQOpManuoHHOro obmectsa. [ljis oTOr0 HEOOXOAMMO
BJIAJICTH KYJIBTYpOW MBIIUICHHS, CIIOCOOHOCTBIO K OOOOIIEHMIO, AHAIN3Y, BOCIPHATHIO
uHGOPMALKH, II0CTAHOBKE IENH W BHIGOPY MyTell ee NOCTHXKeHMs. V3yHEeHHWe NMCIMILTHHEI
(Gr3HKa MMO3BOJUT O3HAKOMHTHCS C COBPEMEHHOH Hiay‘ﬂIHOI\/‘I armapaTypo¥, BeipaOoTaTh HABBIKHA
IIPOBEICHUS U3HYECKOTO HKCIEPUMEHTa U aBTOMaTI/I3I/IpOBaHHOPI KOMITEIOTEPHOH 00paboTin
Pe3yIbTaTOB U3MEPEHHH.

Jns yenemHoro ocBoeHHst Kypea o01eH (1)I/I3I/IKI/I HeoOXOIMMBI, B TIEPBYIO OUepeb, 3HAHU
¥ YMEHUS MX [IPUMEHSATE N0 JUCLUILIMHAM: MaTtemaTuka, unbopmaruka, TpeOoBaHuS K ypOBHIO
TIOATOTOBKU JUISI OCBOCHHS NUCLUINVIMHBL: BJIAJCHUE 3HAHWAMH, YMEHHSMH U HABBIKAMM B
obnacti Kkypca GU3WKH CcpelHed IIKOJBl, Kypca MareMaTuku (An((epeHlrabHoe |
MHTETPATBHOE HCUUCIICHUS, BEKTOPHAs alre0pa, BEKTOPHBIH aHaw3).

3. KOMIIETEHIIH OBWAmmEFOCH, ®OPMUPYEMBLIE B
PE3YJBbTATE OCBOEHUSA JUCHHUILJIUHBI.

B pesynerare OCBOGHHWs JUCLMILIVHBI (1311/13mca Gopmupyercst  npodeccroHaNbHas
xomrerenus [1K-3: rotoBHOCTEIO K pa3zpaboTKe MOJETUPYIONIUX AJITOPHTMOB ¥ PEATH3aMU HX
Ha 0a3€ A3BIKOB ¥ IAKETOB MPUKIAIHEIX IPOTPAMM MOJICITHPOBAHHS,

B pesymbrare mucnuminesl  Ousmka  o0ydarolmmiicas JOIDKEH JeMOHCTPHUPOBATEH
CIIEIyIOIINe Pe3yIbTaThl 00pa3oBaHUs:
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1) 3uarp QyHnamMeHTaNBHBIE (U3NUECKUE HOI—;ISITI/IH, 3aKOHBI, 1 TEOPUH KIACCHUECKOH M
COBpeMEHHOH (PU3MKM, OCHOBHBIE 3aKOHBI U l'IpI/IP:IHI/IHBI, KOTOPBIM IIOAYMHSETCS ITOBEICHHUE
pasHoOOpasHBIX QU3MUECKUX MOJIENEH, & TAKKe, BHITEKAOMIME M3 3THX 3aKOHOB CIIEACTBUS H
BO3MOXKHOCTb MX IIPUMEHEHUS HA IPAKTUKE. |

2) YMeTb NpPUMEHATH HAYKOEMKHE TEXHOJNOIMM M TAKEThl MPOTPaMM JUIAi PELICHHMs
NPUKIAIHBIX 33714 B 06IacTy (PM3NKK U B APYTUX 06J1aCTSIX MPODECCHOHATEHOMN s TebHOCTH;
IPEACTABIIATE a€KBAaTHYIO COBPEMEHHOMY YPOBHIO 'j3.HaHI/II‘/'I HAYYHYIO KapTUHY MUDA.

3) Buagerb MaTCMATHYECKHM alIApATOM COOTBETCTBYIOIIMM TCOPETUYCCKHM METOAAM
Kypca oOmiell GU3NKH, IPUMEHATh METOJLI MATEMATHYECKOTO aHANN3a U HKCIEPHMEHTAIBHOIO
UCCIICAOBAHUS; HaBBIKAMU CaMOCTOSTENBHON pa6oﬂ:1; HaBBIKAMU OCBOEHHUS 00JbIIOro oObéMa
MH(QOPMALUH U PEIIECHUS CI0XKHBIX U HGCTaH)IapTHblix 3aqad.

4, CTPYKTYPA M COEP)KAHUE AUCLUILIHHBI (MOLY.JIST)

O61mas Tpyao€MKOCTh AUCITUINIMHEI COCTaB/IAET 7 3a4ETHRIX eAUHUL (252 yaca).

Buge! yqe6}f‘oﬁ paborhl, Obrem Dopmel
Ne |Pazpen BKJTIOYAS CAMOCTOSTENbHYIO yueOHOH TEKYLIEro
/N | AMCUMTUTMHEI (Tema) paboTy CTYAEHTOB U paBoTel. ¢ KOHTPOJIA,
' TPy ROeMKOCT(B Yacax) npuUMeHeHHeM |¢dopma
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[ MEXAHUWKA 2
1. [PoJib MmaTeMaTHKH B |2 ; 4 1/50
M3y4eHUH QHUIHKH. ‘
Hekoropele cBenenns 1
M3 MaTeMaTHKH |
2 |Kuuemaruka 1 |2 | 3,5 1/33
MOCTYMATENbHOrO U
BpALLATEIBHOTO
JABHKEHUS
3 | unamuka 2 12 |t |2 | 3,5 1120
NOCTYNAaTEILHOTO 1
IBHKEHHS
4 | BpamarejibHoe 3 (2 2 4 1725
IBIKCHUE TBEPHOrO
Tesa
5 |3akoHBI COXpaHEHUs 3 {2 ] 3,5 1/33




DJIEMEHTEl MEXAHUKH
KMAKOCTeH U razos

1720

JneMeHTEl
CNeUHaIbHON TeopHu
OTHOCHUTENBHOCTH

3,5

1725

Il OCHOBGBI
MOJIEKYJISIPHON
OU3UKU U
TEPMOJUHAMUKH

MonekynspHo-
KHMHETHYECKas TeOPHs
rasos

3,5

1/33

DJIEMEHTEI
KNacCHYeCKOH
CTATUCTUKH

1/20

PefiTunr-

KOHTpOJIb Nel

10

PeansHble rasel

3,5

1/25

11

CaoticTBa xkUaKOCTEN

1/33

12

H TBEPOBIX TCJI

ONEeMeHTHI
bu3nUYecKol KHHETHKH

3,5

1720

13

Havana
TEPMOLHHAMHIKH

1725

11
OJIEKTPUYECTBO
H MATHETU3M

DJIleMeHTEhI TCOPHH
nonsa

1/33

15

SnekTpuyeckoe nosne.
Hanps:x8HHOCTB.
Morenuwan

3,5

1720

16

9JleKTpPIquKOG noJie
B NPOBOAHHUKAX KU
AWUSJICKTPHUKaX

11

3,5

1/25

17

IMocTosHHBIHA
JNIEKTPHUYECKNI TOK

11

3,5

1/33

18

[Ina3zma

12

3,5

1/20

PedTHHr-
KOHTpPOJTb Ne2

19

MaruauTtHoe noJie B
BaKyyMe

13

3,5

1725

20

MaraurHoe 1oJie B
BCILECTBC

13

1733

21

OneKTpoMarH1THas

WHIY KLU

14

35 |

120




IV KOJIEBAHUS |2 |
1 BOJIHBI

22 | Mexannueckue 152 2 ‘ 3.5 1/25
KoJieOaHus

— — e

23 | DrekTpoMarHuTHelE 1512
KoJsiebaHus

3.5 1/33

—

16 (2 ] 2 3,5 1/20

24 |Boanst

25 | OnekTpoMarHuTHoe 17 |2 2 4 1/25
noje. Cucrema
ypaBHEHUI
Makcgea,

V OTNITHKA 2

126 |Teomerpueckas 172 1 2 35 120
OIlITHKa

27 |BoutHoBas orrruka 18 (2 1 2 - 3,5 1/20 ] Pedrrnr-
KOHTpOJb Ne3

'Beero 54 18 |36 99 27126 Dx3amen (45)
| N

S. OEPA3OBATEJILH§I)IE TEXHOJOI'A

. JlekuponHo-ceMuHapckas — cucTeMa  OOy4eHMs — (TPaJMLMOHHBIC  JIEKUHOHHBIE U
JTaGOPATOPHEIE 3aHATHS) C HCIIONB30OBAHHEM HPEIMETOB My3€s JICKLIHOHHBIX JAeMOHCTPALHil
U YCTPOHCTB GU3UYECKOT0 IIPAKTHKYMA. ;

2. Tllpumenenue MyNbTHMENHa TEXHOJIOTHIH: MPOBEACHHE JIEKIMOHHLIX M IMPAKTHYECKHX
3aHATHH ¢  HCIOJH30BAHUEM KOMHLIOTepﬁBIX IPE3CHTAH, JEMOHCTPALIMOHHBIX
BUZICOPOJTUKOB C TIOMOILIBIO KOMITLIOTEPHOr0 mIpoekTopa, IBM u teneskpana,

3. VindopManuoHHO-KOMMYHHKAIMOHHBIE TEXHOJIQTHH JUT MOHHTOPHHIA, KOHTPOJIS U OLCHKH
TeKyIel y4eOHOM HeATeNBHOCTH CTYICHTOB %(I/IHTepHCT, Skype, ydebmo-meTonHUECKHit
xomiutexe Bnl'Y na nmardopme Moodle u np.). |

6. OLUEHOYHBIE CPEICTBA ISl TEKYILETO KOHTPOJISI
VCIEBAEMOCTH, TIPOMEKYTOYHON ATTECTALIMHA TIO UTOT'AM
OCBOEHWSI JUCHUILUIMHBI W  YYEBHO-METOJINYECKOE
OBECNIEYEHUE CAMOCTOSITEJILHOM PABOTBI CTYAEHTOB

JList KOHTPOJIA PabOTHI CTYEHTOB, & TAKXKE JUIS CTHMYJTHPOBAHKS CHCTEMATHUECKOTO H3yUeHIs
Kypca (DH3MKHM B TEUCHHE CEMECTpa IPEeIyCMOTPEHBI PEHTHHI-KOHTpOMH. OHH IIPOBOIATCS B
IIMCBMEHHOU opme :

Texkymuit KOHTpo.ﬁb ycrneBaeMoCcTH
BOITPOCHI IJIs1 [TPOBEJIEHUA PEMTUHI-KOHTPOJIEN

Peiitunr-kontpoanNel

1. DnemeHTEI BEKTOPHOH aNreGpsl: ONPENEeeHHe BEKTOPA, CIIOXKEHHE BEKTOPOB, YMHOKEHHE
BEKTOPOB, AU PepeHIIMPOBaHNE BEKTOPHEIX BEJIHYHH.

2. Marepuaneras Touka (dacruna). Crcrema orcuera. MHepHManbHble CHCTEMBI OTCUETA.
Papuyc-sextop. Tpaexropus. Pamuyc KpUBH3HEI TPAEKTOPHH.
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3. JluneliHast CKOPOCTL M JTMHEHHOE yckopenue, TaHreHIHAIbHOE W HOPMATBHOE YCKOPEHHUS.
CBs13b MEXy JIMHEHHBIMY U YTJIOBBIMU KHHEMaTHICCKUMH BEINIMHAMH,

4. 3axone! HeloTOHa W [IOHATHE WHEPHUAILHON CHCTEMEI OTCYeTa. [IOHSTHE CHIIBI, MAcChl ¥
UMITYJIECA. Y PABHEHHUE JABIKCHHS,

5. Lentp cummerpun (ueHtp mace). Teopema o Z[BI/I)I(CHI/II/I LIEHTpa UHEPLIMH,

6. MowmeHT uHepnuHu Teia. Teopema IHTeHHepa Mowment cunel. MoMeHT wuMmIynbca.
VYpaBHEHHE MOMEHTOB,

7. I'mpockonuyueckuit 3dydhext. CBOOOIHEIE OCH.

8. PaboTa i oHEprus B MEXaHHUKE, 3aKOHEI coxpaHeHHﬁ

9. Honstue cunosoro nojst. KoHcepBaTHBHEIE M HEKOHCEPBATHBHbIC CHIILL.

10. Cucrema ypasreHvit ra3oauuaMuky. J[BHOKEHNE TN B IKIAKOCTSX U Ia3ax.

11, IIpuHOWn OTHOCHTENBHOCTH OHHINTENHHA. Iocrynar TMOCTOAHCTBA CKOPOCTH CBETA.
JlopeHeBo cokpalieHne JIUHbI U 3aMeIIeHHe BpeMeHH. PesSTHBICTCKAN HMITYIIbC,

12. Ilonsitie nneanpaOro raza. OCHOBHOE ypaBﬁeHHe MOJIEKYJIAPHO-KMHETHYECKOH TEOPUH,
YpaBHEHIE COCTOSIHNUSI HEaNbHOTO rasa (ypasHenue Knanetipona — Mernerneesa).
Peiirnar-coHTpossNe2 :

1. YpaBuenue Ban-nep-Baansca. M3otepmel peaJ'IBHBIX rasos.

2. MertacrabmisHoe coctosiaune. Kpurndeckoe CO(‘iTOSIHI/Ie

3. Oddext Jxoymnst — Tomcona. CxxmxeHne ra30B U TIOJIy4E€HUE HU3KUX TEMIIEpATyp.

4. SBnenus nepenoca: xubdysus, TeHJ’IOHpOBO)IHOCTB BS3KOCTb.,

5. OcCHOBHEIE TEpMOJUHAMUYECKHUE HOHHTI/IHZi BHYTPEHHAA OJHEprus, pabora, TEIuIoTa.
YpaBHEHHeE IEpBOro Havalla TepMOIUHAMIKH, !

6. ObOparumble U HeoOpaTHMBbIE TTPOIIECCHL. prTOBOI/I npouecc (nuki). [ukn Kapro u ero
KITJ( mns naeansHOTO Tasa.

7. DHTpoONHXS. 3aKOH BO3pACTAHHS SHTPOIIHH. ‘

8. 3axom  Kynonma.  HampsokeHHOCTH  dmexTpocraTuyeckoro  nojd.  IloHsTme
BIIEKTPOCTATHYECKOTO OISt [Ipunium CYIEPIO3UIIHH INCKTPHICCKAX IOJIEH.

9. Teopema laycca ams 9JIeKTPOCTATHYECKOTO| MOJII B Bakyyme. [IpHMEHEHHE TEOpEMBI
I"aycca nig pacuera noseit. ‘

10. Ilorenmman. Pasnocts moTeHnuanoB. CBsi3b| MEXKIY MOTEHIMAIOM W HANPIKEHHOCTHIO
AIIEKTPOCTATUIECKOTO TTOJISI.

11. ITonsprzoBaHHOCTE. JIManeKTpUYecKas BOCHpI/II/IM‘{I/IBOCTB BEILECTBA U €€ 3aBUCUMOCTH
OT TEMIEPATYPBHL.

12. Pacnpenenenue 3apsmoB B MPOBOAHUKE, SHeKTpOCTaTqucxoe 1I0JIE BHYTPU U CHApYXH
IIPOBOJAHMKA. DJIEKTPOCTATUYECKAS 3aIIUTa,

Pelirnur-koaTponbNe3 i

1. XapakTepuCTHKA 5JICKTPUYECKOTO TOKA H | yCJIOBHS €ro CyllecTBOBAaHHS. PasHocts
IIOTEHIIMATIOB, 3JIEKTPOABHIKYIIAs CHIId, HANPSDKEHHE,

2. Maruutnas unnyknus. 3akoH buo — Casapa. [lomsrtre marnuTHoro mouss. IlpuHiun
CYNIEPIIO3UITMH MATHUTHEIX HOJIeH. MarHHTHEIM MOMEHT.

3. TToHsITHE MArHUTHOTO MOMEHTA aToMa. MONeKy IIpHEIE TOKH.

4. Tune! marueruxos. Kpupas Hamarawunsanvs, Touka Kiopu. JoMeHEL

5. Omeir  ®@apanes. Marauraeii  wotok. | OJIC  waayknuu.,  OCHOBHOM — 3aKOH
QJICKTPOMArHUTHON MHAYKUuU. [IpaBuno Jleana,

6. CBoGoaHbIE U BEIHYXXICHHBIE KOJieOanus, rapl\%IOHI/I‘—IeCKI/IC MEXaHUYECKHEe KONeOaHus U ux
XapaKTEPUCTUKY. DHEPIUsl TApPMOHIUECKUX MexaHHrieCKHX KoJieOaHuH,

7. Mexanusm 00pa3oBaHUS MEXaHUYECKUX BOJ'IH B ymnpyro# cpene. IlpononeHple u
IIOIIEPEYHBIE BOJIHEL. BonHOBOE ypaBHEHHE H ero pemerye. ['apMOHWYECKHE BOJHBI M HX
XapaKTEePUCTHKH,

8. Konebarenvupiit  koutyp. [apMOHMUYECKHE SIEKTPOMArHUTHbIC KoyieGaHWs M HX
XapPaKTEPUCTHKH. ‘

9. Cucrema ypaBHeHHH MakcBeria, DIeKTpOMarHuTHOE MOJIe,



10. OnextpomaruutHas npupona csera. llpuunun IoifreHca. 3aKOHEI OTPaXEHUSI H
npesiomiieHus. AGCOMIOTHBIR B OTHOCUTE IBHBIH noﬂca:saTenH npenomienus. IlonHoe BHyTpeHHEE

OTPLKEHHE, Ceeto BOJIBL.

11. Onruveckas jmaa mytd. OnTudeckas pa3HOCTh Xoja. Pacuer UHTEPDEPEHIIMOHHOMA

KapPTHHELI OT IBYX KOI'€PCHTHLIX HCTOUHUKOB,

12, Tlpwanun Iroiirenca - @penes. Meron 30 Openens. [IpsmonuHeitHoe
pacripocTpanenue csera. Jludpakuus Openens Ha KPyrIoM OTBEPCTHH U JHCKe.

KAYECTBEHHBIE BOITPOCHI JJIsI HOfOTOBKH K PEMTHMHT-KOHTPOJIIO

OCHOBEBI KJIaCCHYECKOH MEXAHUKH

Bapuanm 1

1. HacTHua Maccoll m ABMXKETCS 3aMeaIEHHO
N0 OKPYXKHOCTH € LEHTPOM B Touke O <o
CKOPOCTBIO L. VYKaszaTb Ha pHUCYHKe

F{anpaBneHm BEKTOPOB YIIOBOH CKOpPOCTH
(0, MoMeHTa UMITyJIbCa () OTHOCHTEJIBHO
To4KW O, TIPOEKIMIO MOMEHTA HMITYJIbca Ha
¢b z L;, HopmanbHoe Wy, TaHreHUManbHOE

V’T/}z‘ H TIOJTHOC V; YCKOpPCHNA.

— 0Cb epaujeHus

0

2. Kax onpezensercs MOMEHT HHEPLWH Tea?
3. Kak ornpeziendercss MOMEHT Citbi? Ykas3aTh

&
Ha PHCYHKE BEKTOp MomeHTa cunsl M

OTHOCHTENBLHO TOUkH O,
z

F
O )

4. TloTeHuManwsHast  3HEPrHs  YACTHLBI
OTIMCBIBAETCSA BBIpAXKeHHem K, = 2x — 3x°
[Ipu kakom 3HaueHWn x uactHua Oyner
HaXOLUTHCSA B PABHOBECHU?

5. CdopmynvpoBaTe 3aKOH  COXpaHCHHS
ummyneca. Ilpy kakux ycnoBUsIX peasibHO
BBITIOJIHAETCS STOT 3aKOH Ha 3emie?

6. Harmmcatp ypaBHeHue NBUXKEHWS Iyid Tena
MacCOl m B TIOJIe CWJIBI TSIKECTH 3eMJIH
(cwi1oit conpoTuBIIeHHS NpeHeGpeys).

. Bapuanm 2

1. | OnmHopomHbili  JHCK Bpalaercs  C
3aME[UIEHUEM BOKPYI OCH, NMPOXOMilIeH uepes
LEHTp JMCKA TepneHAuKYJAPHO  [IOCKOCTH

ﬂHCka. YkazaTe Ha PUCYHKE  HalpabBJICHUA
1
BeKTOpOB yI“J'lOBOI\/'I CKOpPOCTH () , MOMCHTAa
! 1
uM@yﬂbca 0> YrJIOBOI'o YCKOpEHHUA 80 .

| P
MOMEHTa CHJTbI My.

| w
2. Cg)opmynnpOBaTb Teopemy Lllteitnepa.
3. Kak onpesensercs MOMEHT HMITyibea? Yiasats

Ha |pUCYHKS BEKTOp MOMEHTAa MMIynabca Ly
OTHQCHTGHBHO Toukn O.

e o
F

0

4. i Tlorenunanshas JHEPrus YaCTHLIEI
onmuMeBIBacTCS Bhipaxkenuem £, = 3x* ~ 12x. Ilpu
KaK();M 3HAYEHWHU X YCKOPEHHMe wacTHUbl Oyner
paBHO HyJ10?

5. | ChopmynnpoBaTh  3aKOH  COXpaHeHHs
MeXaHHUeCKOH 3Hepruu. ITpH KakuX YCJIOBHAX
peasibHO BBINOIHAETCA STOT 3aKOH Ha 3eme?

6. Hanucars ypaBHEHHE ABWKCHHMs Ui Teja
MaccjofI m, Ha KOTOpOe HEeHCTBYET TOJBKO cuna
COMPOTHBJICHHS, MPONOPIHOHATBHAS CKOPOCTH



7. 3aBUCUMOCTD MMOTCHUMATLHON SHEPIHY OT
KOOPAIMHATEI IIPUBEJCHA HA PUCYHKE,
Hapucyiite rpaduk kauectsenHol
3aBUCHUMOCTH CHJIBI TIOJIST OT KOOPIWHATEI,

napabona

(x = 0 — Bepwuna napaboivi)

Eg

X
8. Kakue TI0JIOKEH U CIIeLyIOLLEero
YTBEPIKACHHS  CTIPABCUIMBEL? MowmeHT

HMI1YJIbCA Te/1a OTHOCHUTEIBHO OCH 3aBUCHT:
a) OT MacChl Tea;
6) MOMeHTa CHIIbI,
B) MOJOXKEHHUS OCH;
I') CKOpPOCTH TeJia,
OB60OCHOBATE OTBETEI.
9. Yenosek CTOMT Ha Bpamarolelcs ckambe
JKYKOBCKOrO ¢ TDKE/IBIM CTEPIKHEM B PyKax,

PacCIIOTIOKEHHBIM FOPHU3OHTAJIBHO., Ecnn
CTCPIKCHDb [IOBCPHYTHb B BEPTHKAJIbHOEC
IMOJIOKCHHE, TO:

a) YMCHBIIMUTCA MOMEHT  HHEpUHU

CHCTEMBI;

©) YMEHBLIHTCH YIIIOBask CKOPOCTb;

B) MOMEHT HMITyJbCa CHCTEMBI He
H3MEHHTCS;

I') YMEHBIUUTCS KHHETHYECKAs! DHEPTHS
CHCTEMEL.

BriGparb npaBuNbHbIC YTBEPIKACHUS U
06OCHOBATE.

7. 3aBUCHMOCTb CHJIBI MOTEHLHANBHOrO OIS OT
KOOPAUHATDI npuBeAcHa Ha  PHCYHKe.
Hapucyiite rpaduk kauecTeeHHOM 3aBUCMMOCTH
MOTEHLMANBEHON SHEPr1H OT KOOPAMHATHI,

F

Bepwuna napabonw

&

8. Kakne MYHKTBI cneuy}omero YTBEPXKICHHUS
crlpaBeJIleBm‘7 MOMEHT MHEepLUKH TeNa 3aBUCHT:

| a) OT NoNOXKEHUS OCH Bpameﬂm
6) MOMEHTA CHJTEI;
B) MACChHI TENA; \
I) yrJIOBOTO YCKOPEHHSITENA.
O6ocHOBaTL OTBETHI.

9. B kakux cucTemMax oTcueTa AGHCTBYIOT
l_leHTp06e>KHaH CH/Ia ¥ cuiia Koplzlomzloar>

MOJ'leKyJIﬂpHO “KHHETHYECKAas TeOpUsl l’llleaJIbHOFO rasan Haqana TCPMOOHUHAMHWKH

Bapuanm 1

1. 3anucatb OCHOBHO@ ypaBHeHHe
MOJIEKYJIAPHO- KHHETHYECKO TeopHH.
2. KaxoB cmbIch QyHKLEHK pacnpenenedis?

3. Hamwcate  dopmymy  onpenenenns
CPEIHEro 3HAYEHHUs HEKOTOPOH BEJIMYWHEI X,
3Had QYyHKLUIO pacripeaesieHus f{x).

4. Teno nepexoauT H3 COCTOAHMA | B
COCTOSIHWE 3 OAMH  pa3  IOCPeACTBOM
npouecca 1-2-3, a apyroii pas 1-4-3. B kakom
MPOLECCE U3MEHEHWE BHYTPEHHEH JHEepriu
Soasiue: AUia3 unu AU 437
['a3 upeanbHbIH,

. Bapuanm 2 | ‘
\
1. L;ITo Ha3bIBAETCS UHCIIOM #TeneHen cBOOOIBI
MEXAHHYECKON CHCTEMBI?
2. Kakos cMbics yCJ‘IOBI/Iﬂ HopanOBKn dyHKUnm
pacnpez[eneHm’? ! i

3. BblpaSHTb BEPOSITHOCTE | |
pacripesenetus,

yepe3  (hYHKLHIO

4. Teno nepexoauT u3 coctoahus 1 B cocTosHHUE
3 0;[141—1 pa3 rocpeacTeoM mporecca 1-2-3, a
Apyrod  pa3  1-4-3. B kaKOM rpouecce
U3MEHENUe BHYTpeHHEH aﬁepm/m Gosbwie: A Ul
23 nn A Ul.a3? T'as upeasisHeI,
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9. UeMy paBHO 4WCIIO CTeneneil CROGOABI As
montekysiel COz ¢ y4eTom KojiebaTesibHOro
JABHIKEHUS MOJIEKYJT?

10. B jaByx cocymax mpH KOMHAaTHOM
TeMIriepaType xpaHutes no 1 mouro rasa. B
MIEPBOM COCY/I€ I'a3 COCTOUT M3 OJJHOATOMHBIX
MOJICKYJl, & BO BTOPOM — M3 ABYX4TOMHBIX.
Ol’IpBIIeHI/ITL OTHOILUCHUE BHYTPCHHUX
oHepruii atux raszos U/ U5?

' v
9. Ilpu kakux ycnouax (no p u T) ra3 MOXKHO
CUHTATH UAEAJTEHBIM?

10.% B 1Byx cocymax npH  koMHaTHOI
Temriepatype Xpawures mo 1 momo rasa. B
NepBOM COCYAEe Ia3 COCTOWT M3 OAHOATOMHBIX
MOJICKYJl, & BO BTOPOM — W3 TPEXAaTOMHBIX.
Onpenenuts OTHOLUCHHE MOJISIPHBIX
TEMJIOEMKOCTEH 3THX Ta3oB MPH MOCTOSHHOM

06Bbme?

NIEKTPOCTATHKA U IOCTOSIHHBIN TOK

Bapuanm 1
1. Chopmynuposate Teopemy [aycca mns
BeKTOpa £,
2. Hanucarp rpaHu4HbIE YCNOBHA A5
HOPMAaBHBIX  COCTABJISIIOLIMX  BEKTOPOB
HAIPsOKEHHOCTH " JIEKTPUYECKOro
CMCLICHHUS Ha MPAHHULE ABYX AUAJICKTPUKOB,
3. B u8M cMBICT  371eKTPOCTaTHUECKOH
3aLUTHI?

4. UYemy paBeH [OTEHUHAN B LEHTpE
3apXEHHOro  Koyieua @o? OOBSCHUTD.(CM.

PHCYHOK)
i No

5. Tlonmas sapskeHHas cdepa okpyskeHa
chepuuecKUMI CIIOSIMU  IMBITEKTPHKOB (CM.
PHCYHOK)

[locTponT 3aBHCHMOCTE HANPSIKEHHOCTH OT
panuyca E(r).
6.  Ousuueckuii

CMBICIT  IU3NEKTPUYECKOH

" Bapuanm 2
1. C(bogM}/ﬂHpOBaTb Teopemy [laycca s
BekTopa D .

2. ! Hanucate  rpaHuunble  ycnoBus s
. 1
TAHTCHUHAJILHBIX COCTABISIOMX BekTopoB [1

1
H DI Ha rpaHyLe pasaena ABYX JAHJIeKTPHKOB.

3. Hanucats BbIpaseHus Uist NJIOTHOCTH SHEPrUH
3NIEKTPHHECKOrO MoJTs.

4. Yemy paBHa HANPIKEHHOCTH B  LEHTPE
3apsKEHHOTO KosbLa Ko (eM. pucyHok)?

\,

N\ 2
S. [Tlomas 3apskeHHas cepa  okpyxeHa

cdoep;nqecmmn CNIOAMM  AUIIIEKTPHKOB  (CM,
PHCYHOK)

r

[TocTponTh 3aBUCUMOCTB NOTEHLUHAA OT pafryca

o). |

o |
6. Qusnueckuii CMBICI BEKTOpa



MPOHHLIAEMOCTH CPEIB.
7. Yro Takoe aMeKTpOABMKYLIAS ChTa?

8. Chopmyauposats 1-it 3akon Kupxroda.
9. 3anucate 3akoH OMa B JToKaNBHOM Gopme.
10.  Cyre KJIACCHYECKOH  3€KTPOHHOI
TEOPHU 3JIEKTPONPOBOJUMOCTH METAJIIOB.

11. PaccuntaTe LHPKYJISUHIO BEKTOPA JE no
3aMKHYTOMY KOHTYpPY ABCDA w cpenats
BBIBOJ(bI O MMOTEHIHMAIBHOCTH TONS.

%
TTOJISIPU30BAHHOCTH
7. Yo Takoe HanpskeHHe?
8. Chopmynuposats 2-i 3akoH Kupxroda.

9. 3anucatb 3aKxoH J[xoyns--JleHua B JoKaIbHOMN

¢opMe
10.; B u8M  COCTOMT  HEHOCTATOYHOCT
KJTaCCHYUECKO 3JIEKTPOHHO TEOPHH

3/1EKTPONPOBOAVMOCTH METAIIOB?

I1. | Paccumrars LUMPKYJIAUHMIO BEKTOpa E no
3aMm H‘(HyTOMy KonTypy ABCDA v crenath BHIBOAEI
0 MOTEHLMAIIBHOCTH MONIsl, |

¥

q

MaruurHoe nojae u BHGKTpOMaFHHTHaﬂ l/lH}IyKIIMH

Al L. |B

py —— | | L|C

E, FTE,
Bapuanm 1

l. PackpriTh TIOHSTHE. MarnuTHas

HHIYKIIHS, €€ CMBICIT.
2. C(bopmymg)osam 3aKOH MOJIHOTO TOKa

AJIS BEKTOpA
ChopMyTMpoBaTb  TpaHHYHBIE YCIIOBUA

IS TAHTEHLHAJLHBIX  COCTaBJISIOLIMX

BEKTOPOB ,§) n

4. Yemy paBeH MarHuTHsIi MOMeHTEm

BuTKa ¢ Tokom I? Kynma on Hampasien (cm.
pPHCYHOK)?

D

} &«

5. B yéM  3aKJIIovaeTca  SIBJIGHWE
3JIEKTPOMArHUTHOH WHAYKUWH, YeMy paBHa
QHC? Chopmysuposats npasuno Jlenua.

6.IIpoBomsiias nepemeiuka ABYKETCA BAOIE

l'lpOBOI[?[U_IeM PaMKH CO CKOpPOCTBIO U B

MarHuTHOM I10Jie 5 VYkaszartb HalpaBleHHe
HHOYKLIHUOHHOIO TOKA.

1 Bapuanm 2
1. CdpopMynnposaTb sakoH buo u Casapa, ero
dpmnqecmn CMBICIT,

2. 33KOH [MOJIHOI'O TOKA U1 BeKTOpa ﬁ

3. |Tpannunbie  ycnosus HOPMaJIbHBIX

ﬂﬂﬂ

‘H

cocTaBﬂmow,nx BEKTOPOB
} ~
opbuTanbHBIN

4.‘—Ife1vly
MOMEHT ‘gm QNIEKTPOHA € 3apSAOM e M

|
CKOPOCTBEO b0 !
|

paBeH MarHWTHbIH

YKa3aTb €ro HampaB/icHue (M. puc.).

Aol
v
e ‘
5.4 SlBnenve CaMOWHIYKUUH U
B3aWMOWHAYKLIMH, ux DJIC.
i

6.[Tpooasman nepembiuka | ABHOKETCS BB
l'lpOBOIIS{LL[eH paMKH  cO CKOpOCTB}O D B

MaFHI/ITHOM nojnue 5 yKaSaTB HalrpaBJICHHE
I/IHL[)/KLUAOHHOI‘O TOKa.

10
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7. aH rpad Kk U3MEHEHHS MATHHUTHOTO
MOTOKA OT BPEMEHH.

7. JlaH rpadiik U3SMEHCHHS MArHUTHOIO NOTOKA
OT BpeMeHH.

¢
napabona ¢
GEPULUHOU
69
t
Kaxk U3MeHseTCs BEJIMYHMHA SAC | Modrpoutre  rpaduk  3aBucumoctn  DJIC

AIIEKTPOMArHUTHON HHAYKLMH CO BpeMeHeM?
IMoctpours rpaduk €(f).

8. IlpAMOyroibHBIA MPOBOJSIOYHEIH BUTOK
JEKHUT B INIOCKOCTH € JUTMHHBIM TIPSIMBIM
TIPOBOJOM, MO KOTOPOMY MpOTeKaeT Tok 1.

h

Burok TAHYT BITPABO. Ilokazats
HATIpaB/IEHUd TOK4, HHIYLUPOBAHHOIO B
BUTKE, ¥ CHUJI, JEHCTBYIOWINX Ha €ro JIeBYIO
NPaBYO CTOPOHEI

9. Uemy paBHa

LUMPKYJISLUMS  BEKTOpa

HANPSKEHHOCTH 10 3aMKHYTOMY
koHTYpy? Ha pucyHke nokasaHel: I — Toku
MPOBOAMMOCTH, | — MOJIEKYJISPHBIC TOKH.

11

3JIEKTPOMArHUTHON UHAYKLNH OT BPEMCHHU &/(7).
8. TIpamMOyronbHBIN TIPOBOJIOMHBIN BUTOK JIEHKHT
B IVIOCKOCTH C AJTHHHBIM MPSIMbIM POBOLOM, IO
KOTOpPOMY MPOTEKaeT TOK .

BI/IT;OK TAHYT BrIpaBo. llokasaTe HanparieHus

TOKa, WHAYLUHMPOBAHHOTO B BHTKE, H CHJ,
JAEUCTBYIOIMX Ha ero JEeBYI0 M TpaBylo
CTOPOHBI.

9. | Yemy paBHa LUPKYJALUMS  BEKTOpaA

MartHuTHOH MHIYKUMM MO 3aMKHYTOMY KOHTYpY
7

im3

iz
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10. Ilpupona deppomarnetusma.

l

10. Iprpona mamarHeTH3Ma,

Mexannueckue K0J1eGaAHMSI B BOJIHBI

Bapuaum 1

. Yro HaseiBaercss Basoil rapmoHMUECKOTro
xoJiebanus?

2. Kakoea pasHocTh a3 [BYX MAasTHUKOB
(BTOPOro  OTHOCHTENIBHO  mepBOro)  (cm.
prcyHOK)?
Ll [
1 2 S
14
Kpaiinee nonooicenue
3. Touka ywacTByeT B JBYX B3aWMHO
NEPHCHANKYIAPHBIX  Koyiebanusax,  Kakag
Gurypa Jluccaxy y(x) nmonyvaercs, eciu

y =2cosnt,
x =4cos(nr+m/2).

4. Cnoxxure rpagUUecKH 1Ba rapMOHUYECKMX
OJMHAKOBO HAMPABNAEHHBIX KOJIeOaHMs PaBHBIX
MEPHOAOB, HO  CMEUIEHHBIX 1o  (ase
OTHOCHUTENIbHO APYr Apyra Ha T, aMTUTYAbI
cootHocaATes Kak 3 @ 1. Byaer snin xonebanue
rapmonnueckum?  Uemy paBHa  wacroTa
CJIOXKHOr0 KosieGanus?

5. JlaHo HampaBJIEHHe CMELLEHHUs YaCTHLI.
Kyna nemkercs BonHa (BiieBo, Bripaso)?

6. Hancare anddepenumnansioe ypasHenve
3aTyXAaKUWKX KOJIEOAHUH U €ro pelleHue.
Kakos cmblen koahdmimenTa 3aTyxanns,
A0BpOTHOCTH?

7. JaHO ypaBHEHHE BOJIHBI

Y A sin2r(¢/T-x/N), rne A, T, A
TOJIOKHTENLHBIE BEJIHYHHE, KOTOpBIE
OMHCBIBAIOT BOJIHY. Yemy paBHa CKOpOCTB
BOJTHEI?

8. Yo Takoe hazoBas ckopocTh, FpymHIoBas
CKOpOCTE BOJIH?

9. YTo HasbiBaeTCa MHTEPEpEHUHEH BOIH?

10.  Tlepwon  xonmeGaHuil  MPY>KHHHOTO
MasTHHKA pasen 7. Maccy MasTHHKa
yBenuannm B 4 pasa. Kak uamenurcs nepuon
KoJieGannii?

' Bapuanm 2
|
I. Yro Ha3eiBaeTCH IIMHOW BOJIHBL, BOJHOBLIM
urcaom?
2. Kakosa pasHocts (a3 ABYX MasATHMKOB
\
(BTOPOrO OTHOCHTESTBHO TIEPBOrO) (CM. PUCYHOK)?

LLL
P
I 2 v
Kpaiinee nonoocenue
3. |Toyka yuacTByeTr B [OBYX  B3aMMHO

neprieHANKyIsSpHbIX Konebanmnax. Kakas durypa
JIvceaky y(x) nonyuaercs, eciu
y =2cosnt,

x = deos(nt + 7).

4, Cnoxure rpadguyecky [1Ba rapMOHUYECKHX
OJMHAKOBO HAMNPARIIEHHBIX KoseGanud, y
KOTOPBIX YaCTOTEI COOTHOCATEA Kak 1 : 3, a
aMl‘U:lI/ITyL[BI kak 2 : 1. Byner jiu xoneGanune
rapMoH14ecknm? Yemy paBHa 4acToTa CIOKHOTO
KonebaHm?

5. I[%HO HaripaBJieHue cMmeltenus yactul, Kyna
JBIKETCS BOJIHA (BJIGBO, BIPABO)
|

6. Hanucars BosTHOBOE ypasrenue. [T0SCHUTE ero
CMBICIT

7. CMelueHHe 4acTHi cpeabl B rIockoi Geryuiek
3ByK¢Boﬁ BOJIHE BBIPAYXAETCS  COOTHOIICHHEM
§=E_,,,,fcos(03t—loc). Halitn cropocth cMelieHus
44aCTHL B 9TOH BOJTHE.

8. Kak obpasyercs crosiuas somna? Onucarts eé
XapakTepHble ocobenHocty, Hamucats ypaBHenne
CTOSTYel BOJTHBI,

9. Kak o6pasyroTcs GreHus?

10. YTo HaspiBaeTCst MEXaHUUECKMM PE30HAHCOM,
PE3OHAHCHOM YacTOTOH?

12



Bapuanm 1
1.Cdhopmynuposats ripunumn [olirenca.

2. Onruueckast WIKMHA MTYTH,
3. Ionoce! paBHOH TOJILLUKHE.

4. ndpaxuns Openens,
5. EcTecTBEHHBIH H NOMSPU30OBAHHEIH CBET.

6. Ha myTn ecrecTBeHHOro ¢BeTa MoOMELLEHs
IBe JIACTHHKH TypMaJIHHa. [Tocne
[POXOXACHHS MIACTHHKH | CBET IOJHOCTHLIO
nonsapusosad, Eciv J; u J; — UHTEHCHBHOCTH
CEETa, [IPOUIEALIETrO MTaCTHHKH

Onruka
| Bapuanm 2

1. ChopmynuposaTh  3aKoHBI OTPAXKEHUS U
[peNoMIIeHHS,
2. anl/IquKaﬂ pasHOCTh X014,

3. l"lomcm PaBHOTO HaK/OH4.,

4. Mndpakums Opaynrodepa.

5. Honapusauny mpu oTpaskeHnu u
MPEIOMICHNH.

6. |Yron Mexgly IJIaBHBIMH
nonfpusatopa W aWanmsatopa pasen 300,
Onpenennre H3MEHEHNE WHTEHCHBHOCTH
NMPOLUEILIEro Yepes HUX CBETa, €CI Yrod MexKITy
IaBHBIMH TNIOCKOCTAMM ByaeT cocTasars 45°,

TJTOCKOCTAMH

COOTBETCTBEHHO 1 U 2, u J,=3]/4, uemy Torna
OyneT paBeH yros Mex iy HarnpasjieHusmu OO
n0’0’?

HpOMe)KYTO‘-lHaﬂ aTrecrauunus 1no I/ITOFaM OCBOCHHA NUCHHIIJIHHBI

BOITPOCBI K DK3AMEHY

I. Mexafm‘Ka

1. Mexanuueckoe ABMKEHWE KaK MNPOCTEHILas cbo‘pma ABMkeHus Matepuu. CuHcrema oTcyera,
[punumn otHocuTensHocTu Fannnes. [peobpaszopanus Ifannnea. Panunyc-sekrop.

2. MarepuajibHas Tovka (dactuua). TpaekTopus. Pam/fyc KPUBH3HEI TpaekTOpwH. JInHelHas ckopocts
U iHeHHoe yckopenue. [loctynarensHoe JBKeHHE TBebuoro Tena.

3. TaureHumaneHoe W HOpMalbHOE yckopeHHe. | CBf3b MENIy JIMHGHHBIMH W YIJIOBBIMH
KHHEMaTHYECKHMH BEITHYHHAMH, :

4. llepsbiit 3aKkon HeloToHa ¥ NMOHATHE MHEpLMANBLHOM cucTeMsl oTcyeTa, Bropoii 3akon HetoroHa 1
TMOHATHE CHJTBI, MAcChl W UMITyJibCa. YpasHeHWe ABMxkeHUs. Tperuii 3akon HbloTOHA M npesenbl ero
IPUMEHUMOCTH, |

5. HemHepuuanbHble CHCTeMbI 0TCHeTa, AGCOMIOTHBIE H OTHOCHTENBHBIE CKOPOCTH M yckopeHue., Cuibl
WHEPLIKH. |

6. Crcrema MaTepuasibHEIX TOueK. LleHTp wmnepumu |(uenTp macc). Teopema o JBHKEHUH LIeHTpa
HHEPLHH. |

7. TlonsTue abcomOTHO TBepHOro TeNia. MOMEHT nHepu;m/l Tena,

8. Teopema llreliHepa.

9. MomeHT cuiibl, MOMEHT ummysnbea. YpaBHeHHe MOMEHTOB. Y paBHEHHE BPALLATEIBHOrO ABHKCHHS
TBEPHOrO TENA OTHOCHTENIEHO HETIOABHIKHON OCH,

10. F'mpockonyeckuii ahdpext. CroGoaHbIe OCH.

11. 3akoH cOXpaHEHHS UMITYJIbCA M TPETHI 3aKOH HB}OTOHa

12. 3ak0H COXpaHEHHsS MOMEHTA HMITYJIECA. |

13. PaGota v sHeprus B MexaHHke. DHeprus KMHeTquCKaa Y MIOTEHLMAJIBHAS,

14, TlonsTre cuitoBoro noss. Cesze MeKIy HOTeHuMa,anomaHepmen Y CHJTOM.

[5. 3aK0H coXpaHeHHsT MEXaHHUYECKON SHEPIHH. |

13



16. KoncepBaTUBHbIE 1 HEKOHCEPBATHBHEIG CHJTBI. KOHCGpBaTHBHaﬂ U JINCCHITATHBHAS CHCTEMBI.

17. 3apaun MeXaHUKH XKMAKOCTEH 1 ra3os.

18. Ypasrenue Diinepa.

19. Vpasnenue HepaspsiBHOCTH. YpaBHeHNe EepHynnM

20. CucTema ypaBHEeHHH ra30AHHAMHUKH. ‘

21, Hupkynsuus ckopoctu. [loTeHunansHoe U anpeBbe AgwxeHud. Teopema XKykosckoro.

22. JlamrHapHbIH U TypOyIeHTHBIN PEKHMBI TCYEHN S, 1

23.Teuenue Baskol xuaxoctd. @opmyna I[yaseiins. i

24. ITpyHIMIT OTHOCHTENILHOCTY DHHIITelHHa. Ponb cKopocm cBeTa. [locTynat mocTosHCTBA CKOPOCTH
ceera. [Ipeobpazoranusn Jlopenua.

25. JIopeHueBo COKpaIleHHe MTHHDI W 3aMEIIEHHE BPEMCHH.

26. PenstuBucTekuit nmimysnise. B3anMocBA3b Macchl M BHEPriH.

IL. OcHoBBI MOJsIEKYAAPHOIH (blhﬂkﬂ H TEPMOJIMHAMUKH

l.ITonsitne  mneamsHoro  rasa.  MoJleKyJIAPHO-KHHETHYECKOE  TONKOBAHHE TEMITEPATYPBI.

MakpocKOmMUeckHe NapaMeTphbl CHCTEMBI. 1

2.BHyrpennss sHeprus waeannHoro rasa. Yuco CTeneHeIA cBOOOBI. 3aKOH PaBHOPACTIPEHENICHUS

9HEPTHH, ;

3.[laBneHne rasa ¢ TOUKM 3pEeHWS MOJEKyJSpHO- KHHCTW{CCKOH Teopud. OCHOBHOE YpaBHEHWe
MOJICKYJISIPHO-KMHETUYECKOH TEOPHH, ;

4. Y paBHEeHHE COCTOSIHMS UIEAILHOTO Ta3a (ypaBHeHne:KﬂaneﬁpOHa Menneneesa).

5./lHHaMuYeCKHE U CTATHCTHYECKHE 3aKOHOMEPHOCTH B (usuke. CraTHCTHYECKHET METOA HCC/IGIOBAHYS
cuctemsl. [Tonarne o GyHKLMK pacrpeneneHus. :

6. (basoroe mpocrpancTBo. asosas Touka, hazosas ﬂqenxa CraTtucTrveckoe yepeaHeHue,

7. Pacnipesenenne Makceesnia. CpejiHue CKOPOCTH MOJ‘IeKyﬂ

8. bapometpnueckas hopmyna. Pacnpenenenne BonsumaHa

9. Pacnipenenenune Makceenyia — Bonblmana. |

10. Ypasrenue Ban-nep-Baansca. 30repmbl peanbHbiX ra3os.

11. MetacrabuneHoe cocrosuye. Kputnueckoe cocTosHue.

12. BHyTpeHHSS S3Heprust peaibHoro rasa.

13. Oddexr [Hroyns — Tomcona. CixmxeHue ra3os 1 NOJTy4EHHE HU3KUX TEMTIEPATYP.

14. XapakrepucTrka >KUIKOTO COCTOSHHUS. Biminuii nopsaaok.

15. IMoBepxHocTHOE HaTKEHUE, CHIIBI, BOSHHKAIOLME HA KPUBOH MOBEPXHOCTH >kuaKocTH. Dopmysia
Jlannaca. CMaunBaHMe U KarMIAPHBIE SBISHHS. :

16. Kpucrannuueckas pewerka. Jansnuit mopsmox. Vnpyraﬂ W TracThYeckas aedopmMauust TBEpabIX
Tes. JakoH I'yka. !

17. @azel BemiecTsa. Mcnapenne u konaeHcaLms. Tnasjienne v kpuctamusauns. dasosas aAuarpamma,

18. TlonaTye cTONKHOBEHHS. YIIPYroe ¥ HEYNPYroe CTOJIKHOBEHHE.

19. TlpuuensHoe paccrosuue. DgdekTHBHOE cequne pacceanusa. CpeaHss anvHa cBOGOIHOrO
npobera.

20. SAnenne nepeHoca — puddysus.

21, SlBnenue nepeHoca — TErONPOBOHOCTD, ‘

22, SIBnenue nepeHoca — BA3KOCT. |

23. OcHOBHBIE TEPMOAWHAMUYECKHE MOHATHS: BHYTPEHHAA SHeprud, paGoTa, Ternora. YpaBHEHHe
[ICPBOroO Havasa TepMOJHHAMHUKH, |

24, 3aBUCUMOCTb TEILIOEMKOCTH HIEANIBHOrO ra3a OT Bmxa npouecca. Pabora, copepiaemas rasom npu
usonpoueccax.,

25. AqnabaTtuyeckuii mpotece, i

26. OGparumble 1 HeoGpaTHUMble npolecchl. Kpyrosoii npoueoc (umkn).

27. Unwn Kapro w ero KIT[I ans naeansHoro rasa,

28. IMpunuun AeHCTBUS TEIUIOBOTO ABUraTeNs U XOJIO/IHITBHOM MaLIHHE.

29. Ourpornus. 3aK0H BO3pacTaHKs SHTPOTHH, !
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30. Craructiyecknli Bec (TepMOaMHAMUYECKas BCPOATHOCTB). CTATHCTHYECKOE TOJIKOBAHUE BTOPOrO

HaYaja TepMOIHUHAMHUKY, |
111 3.neKTpnquTBO U MATHETH3M

1. 3akon Kynona. Hanpskennocrs aneKTpOCTaTuqecmro nost. Ilonarue anekTpocTaTuyeckoro moss.
[IpurumM Cynepro3uurm sMeKTPHYECKHX MOJIEH. |

2. ITorok HanpsukenHocTH. Teopema I'aycea 1ist 3/eKTPOCTATHYECKOIO NONA B BaKyyMe.

3. [pumenenue Teopems! ["aycca as pacuera nosei. ‘

4. PaboTa cut asieKTpoCTaTHUECKOTO MoJIs. L[lecymuvin HanpsKEHHOCTH 3JIEKTPOCTATUUECKOTO MOJIA.

5. Ilorenuman. PasHocts noteHumanos. CBssb | MENAY TNOTEHUMANOM M HANPSKEHHOCTBIO
EKTPOCTATHUECKOTO MOJISL, ‘

6. CBoGOIHBIC W CBS3AHHBIC 3apsiibl B BelleCTBe. THIIbI ARIIeKTpUKOB. MoHHas, anekTpoHHas u
OPHEHTALIMOHHAS TTOJIAPU3ALIUA, §

7. TlonapuzoBanHocTb. JIuasiekTpuueckas BocnpnyﬂquBocn BEIECTBA W €€ 3aBUCHMOCTb OT
TEMIIePATYPEI.

8. Teopema I'aycca mna s;eKTPHYECKOrO Mois B AMIJIEKTPUKE. DJIEKTPHUECKOE CMeLeHHe.
HuanexTpudeckast IPOHULAEMOCTE CPe/Ibl. HanmeeHHoch 3neKprquKoro TOJTA B JAMBJICKTPHKE,

9. I'pannuHBIE YCITOBHUS JUIS 3/IEKTPHUYECKOTO MONS Ha rpaHHLE pasieia “aANaNIEKTPUK — HHIIEKTPUK

10. Pacnipenenenvie 3apsoB B IIPOBOAHMKE. anKTpoc TATHYECKOE TIONIE BHYTPH M CHAPYIKU
MPOBOAHMKA. DJIEKTpOCTaTHYECKAs! 3aLWTA,

11. OreKkTpoemMKOCTE yeIMHEHHOTO IPOBOLHHKE, CHCTEMBI NIPOBOIHUKOB M KOHAGHCATOPA.

12. Oneprus 3apsykeHHBIX YeIHMHEHHOIO NpOBOAHKKA, CHCTEMBI MPOBOJHHKOB 1 KOHJIEHCATOPA.
OHeprus syeKTpocTaTHyeckoro nous, O6beMHas TIOTHOCTE SHEPrHH SICKTPOCTATHYECKOTO MOJIS.

13, XapakTepHCTHKY 3JIEKTPUYECKOTO MO U ycnosna €ro CyILECTBOBAaHMS. Pa3HOCTE MOTEHLHAJIOB,
AJICKTPOABIKYLIAS CHJIa, HATIPsKCHHE,

14. Knaccuueckas 31€KTpOHHAS TeOpHs SHCKTpOHpOBOHHMOCTH METAJUTOB M €€ Hel0CTaTOYHOCT,

15. Beiog 3akoHOB Oma 1 Jhkoyns — Jlenua us BJTGKTpOHHBIX NPEACTABIIEHHH.

16. Mlouusamus MoJiekys u aTOMOB, peKoMOHHALIMS noHoB, PaGora nonnsaunm. Vaapuas nonusanus,

17. HecaMOCTOATEbHEIN ¥ cCAMOCTOATENIBHBIN ra3oBble! PaspAbI.

18. Ilonatue o mnasme. CriocolGbl co3maHms rmasmm KBasunelTpanbHOCTh Tuiasmel. [leGaeBckuil
panvyc skpaHuposanusd. [lnasmennas yacrora. 3

19. HuskoremmneparypHas riiasma u ee npuMeHeHue,

20. BeicokotemnepatypHas niasma, IIpoGnema OCyLIeCTBNEHHs YMPABAAEMOTO TEPMOSAEPHOrO
CHHTE3A.

21. 3axon Awmnepa. MarHutHas WHIYKUMA, 3aKOH buo — Caeapa. IlousTve MarHuTHOrO TNOJIH.
[TpuHLHT cynepro3riiMy MarHUTHBIX fofell. MarHHTHbrﬁ MOMEHT.,

22, MaruutHoe noJie NpsMONMHEHHOTO ¥ KPYTrOBOTO TOKOB.

23. LupKyJisiys BeKTOpa MArHUTHON MHIYKUMH, 3aKOH TOMHOTO TOka. MarHHTHOE Toje JUTHHHOTO
COJIEHOMAA U TOPOMJA.

24. MarHuTHOe B3aMMOJICHCTBHE TOKOB U EAMHHIA CHITBI TOKA — aMTiep.

25. InBapuaHTHOCTD 3JIEKTPUYUECKOrO 3apazia. anpesbe nojie ABMXKyLIerocs 3apsina. MarHeTusm kak
PENATUBHCTCKUH 3heKT, |

26. JIBroxeHHe 3apsHKCHHBIX YaCTHIL B JJIEKTPUUECKHUX Vil MATHUTHBIX TIONISX.

27. Oddexr Xoyna. [puriwmn gefcTsrs yekopuTeseit 3apsm<eHHbrx YACTHL,

28, [IonsiTHe MArHUTHOrO MOMEHTA aToMa. !

29. Mukpo- 1 MakpoTokH. MosekynspHble Tokd. Marnuthas BOCITPMUMYHMBOCTE BELLECTBA.

30. 3aKkoH IMOJHOrO TOKA Ui MAarHWTHOrO TNONsi B B;CLLleCTBe. HanpsxeHHOCTE MarHuTHOro Mo,
Mar#uTHas NpoOHMLAEMOCTB cpeybl. IHIYKL|s MATHUTHOTO OIS B BELLIECTBE.

31. I'panmuHble YCIOBUA [Tt MATHWTHOTO TIOMIS HA MPaHHLe paszena AByX cpef.

32. Twnel marnerrkoB, Kpusas namarnuqnBanus. Tow‘a Kropu. JlomeHsl,

33. Oneir @apaged. MaruutHeii norox. DJC AHAYKLMK, OCHOBHOM 3aKOH 3/ICKTPOMATHHUTHOM
mHIyKuHH. Tpasuio Jlenoa. |
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34, CamonHOyKLMs 1 B3aMMOMHAYKLUKS, HHAYKTHBHOCTD W B3aMMHAS WHIYKTHBHOCTB. TOKH
Pa3sMBIKAHUS U 3aMBIKAHUS, |
35. DHeprus MarHuTHOro nosis, O6bemMHast HHOTHOCTbeepmu MArHWTHOIO NOJS,

IV. Kostebanusi u BoaHEI
1. CeoboamHble | BBIHY)XAEHHBIE KOAeOaHUs, raijOHH‘-leCKl/Ie MeXaHWYeCkne KkoiebaHust M Hx
XapaKTEPUCTHKH, :
2, DHeprus rapMOHHYECKMX MeXaHUYECKHX 1<d)ne6aHnI71. [lonatve o rapmoHMYeckoM u
aHrapMOHHUYECKOM OCLMIIIATOpE.
3. CroxeHune 0IMHAKOBO HAIPABJIEHHBIX MAPMORIHECKIX \Kone6am4n brenws.
4. Crojxenne B3aHMHO [EPNEHANKYISPHBIX rapMOaneCKux konebanuit. duryper Jluccaxy.
5. 3aryxalolue MexaHWueckne KonebGaHus. I-IaCTOTa koahpuMenT 3aryxanus, sorapudMuUecKuii
ACKPEMEHT 3aTyXaHHUd MEXaHHUYECKUX KoJieGaHuii. :
6. BeiHy)IeHHbIe MexaHuueckne koneGaHus, AMI’UII/ITy,E[a W (asa MpU BBIHYMCACHHBIX MEXaHUYECKHX
koebaHusX.
7. Mexannueckuii pesonanc. PezonaHcuble kpuBbie. ECOOTHOI.UCHI/U[ Mexcty (hazamMu BbIHYKAAIOLIEH
CHJTBI M CKOPOCTH MPU MEXaHHUYECKOM pe30HaHCe.
8. Mexanusm o6pa3oBaHHsS MEXaHHYECKHX BOJIH B ynpyron cpene. IIpoaonbHeie 1 nonepeyHble BOJTHEL
BonHoBoe ypaBHeHne u ero peiuenne. ['apMOHHUECKHE BOJTHBI 1 MX XapaKTepHCTHKH,
9. ®asoBas CKOPOCTb W AUCTIEPCHS BOJTH. BOJIHOBOI na‘KeT W TpYyTINoBas CKOPOCTb.
10. Tonsrre o korepeHTHOCTH. UHTEpdhEpeHLMs BOTH.) CTomme BOJIHBI,
11. Konebarenenslii koHTYp. I'apMonMHeckHe 3neKTpomarHMTHHe KONIe0aHUA U WX XapaKTePUCTHKM,
12, 3Baryxarommue  3jekTpOMarHuMTHele I(OIIe6aHI/]H Yactora, KosdduLMeHT  3aTyxaHws,
NorapudmMuIeckuit  IGKPEeMEHT  3aTyXaHHs SnerFpOMaFHI/ITHBIX konebannit.  JobporHocTh
KonebaTeNbHOrO KOHTYpA. f
13, BeHyXIeHHEIC  37IEeKTPOMArHUTHBIE  KONeGaHus, Ammmutyna v dasa  BbIHYKIECHHBIX
9JICKTPOMArHUTHBIX KOJieOaHwit, ‘
14. ®@apapmeesckas W MakCBEJIOBCKAs TPAKTOBKH wﬂBJ‘leHI/lH INEKTPOMATHUTHOH HHIYKLUMH. Tok
CMeLLEeHKsI,
15. Cucrema ypasrennit MakcseJa. 3J1eKTp0MaerTHoe rioje.
16. BonHoBOE ypaBHEHHE 171 3JIEKTPOMATHHTHOTO noJist 1 ero peiuenke. CKOPOCTb PacpOCTPaHEHHs
JICKTPOMArHUTHBIX BOJTH B Cpejiax. ‘
17. OcHoBHbIe CBOWHCTBA 3MEKTPOMATHHTHBIX BOMH, DHEPrUs W MOTOK 9HEPrHH 3JIGKTPOMATHHTHBIX
BOJIH. Bexrop IloftrTrara. UMnynse 3neKTpomaanTHord ross.
V. Ormma
1. OnextpomaruutHas npupospa ceera. [punuun F}onreHoa 3aKOHBI OTPKEHHS U MPESOMJIEHHS,
AGCOMOTHBIN ¥ OTHOCHTENBHBIH  MOKa3aTeNw npenomneHnﬂ [TonHoe BHYTpeHHEE OTpaXKeHUeE.
CBeToBOJIBI.
2. KorepeHTHOCTE U MOHOXPOMATHYHOCTB CBeTOBbI);( BOJIH. Bpemennas xorepeHTtHocTs., Bpems u
JTMHA KOTEePEHTHOCTH,
3. OnTuueckas uHHa myTH. ONTHYeCKas Pa3HOCT xona PacueT nHTEphEpEeHUHOHHON KAPTHHBI OT
ABYX KOT€PEHTHBIX HCTOYHHKOB. |
4. ITostock! paBHOM TONLUMHEI M PABHOTO HAKJIOHA.
5. IpocTpancTBenHas KorepeHTHOCTD, Pagnyc KOT€pPEHTHOCTH.
6. Ilpunuun Tofirenca — ®penens. Meron 30H (DpeHenﬂ [IpamonuneiiHoe pacnpocTpanenue caera.
Hydpaxuma Openesist Ha KPyryioM OTBEPCTHH M ZHCKE. ‘
7. Andpaxuns Opaynrodepa oT GeCKOHEUHO ITMHHOM NPAMON LesH.
8. Mudpakumsa @payHrodepa Ha ogHOMEPHOM ﬂn:bpaKﬁHOHHon pelueTke.
9. Ionsatue o ronorpadum,
10. EcrecTBeHHBIH M MOIAPU30BAHHBIH CBET. Hompmaum NpH OTPAXKEHWH W TIPESIOMJICHHH. 3aKOH
bproctepa. ;
11, Tonspuzaums npu asoiiHOM nyqenpeHOMHeHMH. OOGBIKHOBEHHBIH W HEOOHLIKHOBEHHBIN JIy4H.
OnTuueckas ock kpucrana. [ToispusauuonHble npusmel. 3akoH Mamoca.
12. HopmaneHas n anomasbHas aucnepcuy. MeTogpl Ha6m0ﬂeHm| AUCIIEPCHH,
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CAMOCTOSITEJBbHAS PABOTA CTYJAEHTOB
IIpumepHbIe TeMBI pedepaTHBHEIX paGoT

1. ®usuxa - Hayka no3HaHus Mupa.

2. IlpocTpaHCTBO U BpeMst B (pH3HKeE.

3. AKTyalbHBIE HAHOTEXHOJIOTHYECKHUM 3aj1a4am.
4. CoBpeMeHHbBIE TEXHONOTHH aTOMHOM C60pKPI

5. Mogennposanne nporecca PaclpoOCTpPaHCHUsS YHAPHOH BOJHBI IIPH  B3pBIBAX B
Pa3JINYHEIX Cpeaax.

6. Peposmonus B oHepreTuxe.

7. Tlopanox u Gecropsmok B Mupe GOIbIIHX MOJIEKYJI.

8. OKCIepUMEHTAILHBIE HCCITE[OBAHKS 9JICKTPOMAarHUTHOrO HOJA 3eMiIH B 06IacTu
CBEPHHU3KUX YacTOT, 1

9. Ulaposast MOJIHUSA ¥ €& IPUPOIA.

10. MozenbEIe HCCTE0BAHMS YIIEPOIHEIX HaHbCprKTyp.

11. ®uzmKa noIyNpoBO IHUKOBBIX IPHGOPOB.

12. Sn1eXTpUYECTBO B KUBEIX OpraHu3Max.

13. SnexrpruyecTBo B atmMocdepe. :

14, JIasepHO-HHAYIMPOBAHHEIE FI/I,E[pO,ZII/IHaMI/I‘-IeCKI/Ie BOJIHBEL.

15. Ousuyeckye METOBI perucTpauy 36MJ‘I€Tp5IC€HI/II/I

16. VICTOYHHMKH MOIIHOIO yIBTPa3ByKa.

17. Dusuyeckire METONBI BO3IEHCTBHS HA BEIECTRO.

18. BoJIOKOHHO-0NTHYECKHE THPOCKOIIEL.

19. Ilpumenenue 3aKOHOB (PU3MKH B CO3LAHUN IIPUHIMIHATEHO HOBEIX METOLNOB 06paBoTKu
BELIEeCTBa.,

20. Hosple yrieponHsle HAHOCTPYKTYPBL.

|
Cnoucok MoXeT OBITh 3HAUUTENTBHO pacuipen. Temy pedepara crymeHTH
|
COIVIACYIOT C IIPEIIOJABATEIEM.

7. Y‘IEEHO-METOI[I/I‘IECKOE N MTHOOPMALIMOHHOE
OBECIIEYEHUE U CUUITJINHBI
a) OCHOBHasl IuTepaTypa.

I. Tpopumopa T.M. Pusnka: yueGHMK JUIsi BBICIIErO IIPO(ECCHOHATBEHOTO 06Pa30BaHHUS 110
TexHU4YecKknM Rampasienusy / T, U, Tpohumosa,— Mocksa : Akagemus, 2012 — 316 ¢, : uin.,
Tabn. — (Belcmiee mpodeccronanbHOe obpasopanue) (bakanaspuar) .— [Ipexm. ykas.: ¢, 302-
310 — ISBN 978-5-7695-7967-7.

2. OusnKa B JTEKIHOHHBIX JTEMOHCTPAIIUSX [DneKTpoHHEI pecypc] : yuebHOE mOCOOME JUIs
By30B 110 cneruaneHoctu BITO 010701 - @usuka ¥ Hanpasnesnio 010700 - ®uzuka / A. ©.
lankun  [u gp.]; Bragummpekuit rocyxapcTBeHHbIN YHUBEPCUTET HMMEHH AJIeKcanipa
I'puropeesuya u Hukonas I'puropnesuua CTOJ‘IeTOBBIX (BnI'Y).— OnextpoHHBIE TEKCTOBBIC
panneie (1 datim: 7,17 M6).— Bragumup : BJ‘IaI[I/IMI/IpCKI/IH rOCYJNApCTBEHHDBIH YHHBCPCHTET
uMeHu Anexcanapa I'puropresuua u Hukomas I puropseBuya CTOIETOBBIX (Bal'Y), 2012 —
130 ¢. : ., uB. mn. — 3arnasue ¢ THTYIIA 9KpaHa.— bubmuorp. B xoure pasn. — CBoGoaHbI

AOCTYIl B SJICKTPOHHBIX YHTAJBHLIX 3anax Oubiamorekn .— Adobe Acrobat Reader — ISBN
978-5-9984-0297-5.
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3. Kymnmr A.A., ®ypos JI.B. Yue6roe noco6He§ AJIS CAMOCTOSTENIBHOH paboTel o (u3uke /
A. A. Kynun, JI.B. ®ypos; Biagum. roc. YH-T I/IMGHI/I A. T uH. T. CroneroBeix.— Brnapumup:
Wsp-so Bal'Y, 2017 — 128 ¢. ISBN 978-5-9984-0822-9

4. ®usnKa METOAWYECKHE YKA3aHus JUis IIOIrOTOBKK CTYACHTOB K TECTHpOBaHuio / A, O,
lamkun (w0 gp.]; BramuMmpexmii I‘OCyI[apCTBGjHHBII\;I YHUBEPCHTECT WMEHH AJexcauipa
I'puropbesnua v Huxosas I'puropbesmiua Cronerossix (Bnl'Y), 2013 .— 243 ¢..— bubnmorp.:
c. 242, f

0) Jlononuurensuas nateparypa (1o BEIOODY U pEKOMEHJALIMSIM JIEKTOpA).

1. Kype dusukn: Yaebroe nocobue s BY30B / A A. Iletnad, B. M. SIsopckuit. — 6-¢ 3.,
crepeoruir. — M. : Axanemus, 2007, — 719¢. : Ta6h., ui. — (Boicmee o6pasosanue). — Ipenm.
yKas.: ¢. 693-713. — ISBN 978-5-7695-3801-8. |

2. Jmutpumesa E.B. VYwueGHoe mocoGue no Quswmke: Mexanuka /E.B.JImurpuesa,
B.C.ITnemusues; Bnagumupckuit rocynapCTBeHHﬂlﬁ yHuBepcuter (Bal'Y) — Buagmaup :
Branumupexuif rocymapcTBeHHBIH YHHBEPCUTET (BHF V), 2009 .— 143 ¢, : wn., tabin. —
Bubinmorp.: ¢. 143, ISBN 978-5-9984-0005-6. ‘

3. T'ankun A.®. Jlexuwu no ¢usmke:; B 4-x 4, : [yseGHoe mocobue] / A. ®@. Tamxun ;
Bragumupekuit  rocynapersennbrit yHusepeuter |(Bal'Y)— Bnagumup Bragumupckuit
rocymapceTBeHubIH ynusepeurer (Bnl'Y), 2004-2007.

4. Casenven M.B. Kypc obmeit ¢usuxy y4eGHoe Tocobue s BTy30B: B 3 1. / U, B.
Casenbes. — 7-¢ usn., crepeotun. — CII6.: Jlanb, 2007 — (JIyumme xnaccudeckue yqeGHHKH)
(Knaccmueckas yuebuas maTepatypa no ¢ushke) (Yuebuuku s Bysos. CrenuambHas
aurepatypa). — ISBN 978-5-8114-0629-6.

B) HHTEPHET-PECYPCHI,
1) KT® (OKypuan Texunueckoit husnku). OnexTporHas Bepeus hitp://journals.ioffe.ru/jtf).

Hcrnonb3oBanue pasHooOpasHbIX Y4COHBIX MATEPHATIOB IMOMYYEHHBIX W3 CAlTOB
MHTCPHETA ITOCPEACTBOM NporpamMmel WinDjVie i apyrux mporpamu.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
ANCHUTLINHDI

1. Jlexnuonnas morouHas —aymETOpHS «B», obopymoBanuas aymm-, Buieo-,
MYJBTUMEIUAHBIME CPENCTBAMH. 5

2. Myseli NEKIMOHHEIX IeMOHCTpaLHii ayn. «B», ¢ HabopoMm IEeMOHCTPAlHOHHBIX
puGopoB. |

3. Habop craitnos u Bujieohuismos.

4. Ousuueckuil NpakTHKYM ¢ HabOpOM  yCT@HOBOK W  BCIIOMOTATENLHOI'O
obopynoBanus: ayn.428-3, 429-3, 426-3, 425{-3, 424-3, 422-3,

5. Aynwropus s NaGOPAaTOPHEIX — 3aHATHH, OCHAILCHHAS COBPEMEHHBIMHU
IEPCOHATIEHBIMU KOMITBIOTEPAMH, 06Lez[HHef31HI>1MH B JIOKQJIBHYIO BBIYHCIUTEIIEHYIO
CCTb M YKOMIUICKTOBAHHBIMM ~ HEOOXONMMBIM ~CHCTEMHBIM ¥ HPHKIAAHBIM
IIPOrpaMMHEIM o0ecnedeHneM— ay.421-3,
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