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1. HEJIN OCBOEHUSA I[I/ICIIHHJII/IHBI.

Hensima  ocBoenHna puciuiuinHbl  «Pusuka» sBusercs obecnedyeHrne OyAyIIEro
CIeNyaIucTa HaydHOM ¢Qusmyeckoit 0a3oif, Ha KOTOPOHM B BEICIIEH TEXHHYECKOH IIKOJE
CTPOMTCs OOILEHHKEHEPHAsA U CHENMAIbHAS TOATOTOBKA. [locienoBareibHOe H3yueHHe QU3UKU
BbIpaOarhiBaeT CHCUMGHUISCKAM METON MBIIIEHHS, (QU3MUECKYI0 HHTYHIHMIO, KOTOpPBIE
OKa3blBAIOTCSl BeChbMa IUIONOTBOPHBIMH 'H B JpyruxX Haykax. CHOEIHaUCTEI, [IOJYYUBIIHE
IMUPOKOe (PU3UKO-MATEMATHIECKOE 00pa3oBaHMe, MOIYT CaMOCTOATENEHO OCBAHUBATL HOBBHIE
TEXHUYECKHE HANPABIICHUS, YCICIIHO pa0oTaTh B HUX, JIETKO NIEPEXOAUTH OT PEIICHHUS OTHUX
3a1ad K JAPYTEM, KCKAaTh HECTAHAAPTHBIC M HETPAJUIMOHHDIE IYTH, YTO OCOGEHHO BAXHO IS

po¢ecCHOHANBHON MOOUIBHOCTH CIICIIUATHCTOR B YCIOBUSIX YCKOPEHHOTO PA3BUTHS TEXHUKH.

3agaun JHCHNILIHHLI:

® TeopeTUdecKas MOArOTOBKA B OQHaCTH Gu3nKHU, TO3BONIIOMIAS OYIyIIUM HHKEHEpaM
OPUEHTHUPOBATLHCS. B MOTOKE HAYYHOH M 'TeXHMUYECKOM MH(opMmaruu u oOecredrBaromias UM
BO3MOKHOCTH MCIOJIB30BAHUA HOBBIX (PU3MYECKUX MPHUHIMIIOB B T€X O0NACTAX, B KOTOPLIX OHH
CHEeHHATU3UPYIOTCS,

» (GOopMUpPOBAHNME HAYYHOTO MBIIUIEHUS, B YACTHOCTH IPaBUIBHOTO TOHUMAHHM FPaHMIL
IPUMECHEMOCTH Pa3INYHBIX (PU3NUECKUX IOHATUH, 3aKOHOB, TEOPHH M YMEHMS OLCHMBATH
CTETeHb JOCTOBEPHOCTH pPE3yJbTaroB, TJONYYEHHBIX C HOMOIIBIO SKCIEPHMEHTAIBHEIX I
MaTeMaTHYeCKIX METOI0B I/ICCJIeD;OBaHI/ISI;i

o  BpIpadOTKa MPUEMOB U HaBBIKOL;’» pelIeHNH KOHKPETHDLIX 3aJad U3 pa3HbIX o0nacTel
(H3VKH, TOMOTAIOINX CTYACHTaM B JaJbHEHIIEM PELIATh WHKCHEPHBIE 3a1a4H.

®  03HAKOMJICHHE CTYIEHTOB C COBﬁeMeHHoﬁ Hay4HO} anmapaTypoit u BbIpaboTKa y HHX
HAYaJIbHBIX HABBIKOB IIPOBEJECHHS OKCICPUMEHTAIBHBIX HAyYHBIX HCCICHOBAHHI PA3TH4HBIX

(GU3NUECKUX ABIEHUH U OLEHKH NOTPEIHOCTEH N3MEPEHUH.

2, MECTO JUCTIIMIVIMHDBI B CTI;’YKTYPE OIIOII BO
\

Baxxuas 1eimp BBICIIETO 06pa3013aHH‘;1 — MOJIy4YUTh HAYYHOE IIPEICTABICHHE O IPUPOJE U
MeTonax ee nosHanmsg. Pu3uka Kak BeAylmas Hayka O IPUPOJE HUIPaeT IIaBHYIO pPOJIb B
NOCTHKEHHUH 3TOH I, '

Jucuunnana «®Dusuka» OTHOCUTCS K 0a3oBod dYacTH omoka b.1 ocHoBHOM
npodeccHoHANBHON  00pa3oBaTeIbHOR H;pOFpaMMBI. V3ydyeHne IUCHUILIMHBI IIPOXOJUT BO
BTOPOM H TPETHEM CEMECTpaXx. |

Wzy4yenue AUCIIMILIAHBI npezmonara;eT HAJIMYUe Y CTYACHTOB IPOYHBEIX 0a30BBIX 3HAHHMIA
IIKOJLHON QU3nKy a TaKke (pyHAaMCHTaNbHBIX 3HAHUH 110 MATEMaTHKE.

Jg ycnenrHoro OCBOEHUS Kypea (I)I/ISI:/IKI/I CTyIeHTaM HeOOX0AUMO 3HaTh COOTBETCTBYIONINE

pa3aciabl BBICIIICH MaTeMaTHKU



—

. AuddepeHunanbroe ucurcieHne.

2. UHTerpanbHoe HCIHCICHHE. ‘

3. AHanvTHdecKas TeOMETPHS 1 JIHHEeNHHas areGpa.
4. Paner,

5. DNIeMEeHTHI BEKTOPHOTO aHAIN3a.

5. q)yHKI_'[I/II/I KOMIIJICKCHOI'O IIEPECMEHHOTO.

7. JuddepeHnnanbHble ypaBHEHHS.

(08}

. DIIEMEHTEI TCOpHHU BepOSITHOCTefI U MaTeMaTHYeCKOL CTATUCTUKM.

3. KOMIIETEHITHY OBYYAIOMIEI'OCSI, DOPMUPYEMBIE B PE3VJIbTATE
OCBOEHUA JNCIUAITJINHBI (MOZ[YHH)

Hocnenosarensnoe nsydenue GusuKu BepabaThIBaeT CIEMU(UUCCKUM METOI MBILLIEHNS,
(DHBHYCCKYIO HHTYHUITMIO, KOTOPBIE OKa3bIBAKOTCS BEChMa IUIOJOTBOPHEIME U B IAPYTHX HayKax.
CreruanicTsl, TONYYHBIINE IIHPOKOe (HU3MKO-MaTeMaTHdeckoe o0pasoBaHue, MOTYT
CAMOCTOAITENEHO OCBAMBATH HOBbIE TEXHUIECKUE HAIPABJIEHHMS, YCIIGIIHO PAGOTATh B HHX, JIETKO
NEpeXONUTh OT DEIUCHUst OJHHX 3a/lad K pEUICHUIO APYTHX, HCKaTh HECTAHAAPTHEIE U
HETPAAULUOHHBIE TIYTH, 4YTO OCOOEHHO BaXHO IS NPoMECCHOHAILHOH MOOHUIBHOCTH
CHCHHUAIHCTOB B yCIOBUAX YCKOPEHHOIO PasBUTHS TeXHHKH, KOTJa aMOPTH3AIMS [IOCTHXCHUH

KOHKPETHBIX Y3KOCIIELIUAIBHEIX 3HAHHMN HPOHCXOUT QPGSBBIqaﬁHO 6BICTpO.

| _
B pesyibTare 0CBOSHMA OMUCUMINIMHBI 06YJAIOIIEICS HOJDKEH 06NanaTh ClepyromuMy
KOMIICTCHIIM SIMU:
CII0COOHOCTBLIO K CaMOOpraHu3alyy 1 camoobpasosauuio (OK-7);

CII0COOHOCTBIO IIPE/ICTABIATh AIEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHM HAYYHYIO
KapTHHY MHpa Ha OCHOBE 3HAHHMsS OCHOBHBIX IOJIOJKEHHH, 3aKOHOB M METOJOB €CTECTBEHHBIX
Hayk u Matematuku (OIIK-1);

CNOCOOHOCTBIO BBIABIIATL E€CTECTBEHHOHAYYHYIO CYIIHOCTH HPOOJIEM, BO3HMKAIOIIUX B
Xome INpPOoQEeCCHOHANBHON  JIEATENBHOCTH, TpHBIEKaTh JUIL HMX  PEIICHAS  (DH3HKO-
maremarudeckuif ammapar (OITK-3); |

cnocobHocTh 00pabaThiBaTh U NPENCTARIATE JAHHBIE SKCIEPHUMEHTAILHEIX HCCIEIOBAHMINA
(OIIK-5);
CI0COOHOCTH K IIPOBEJICHUIO H3MEPEHHH M MCCHCJOBAHUS PA3NMYHBIX OOBEKTOB M0
3agagHON Metonuke (I1K-3);

B pesynbrare ocBoenms Qu3HKH ofy4alommiics J0JUKeH JIEMOHCTPHPOBATH
CIIELYIOIIUE PEe3YIIbTATE 00pa3oBaHus:

1) 3narp(OI1K1):
bynraMeHTanbHEIE (QU3HUECKHE TMOHATHS, 3aKOHBL, H TCOPHU KIIACCHYECKOH U COBPEMEHHOI
(u3nKE; YHCIEHHBIEC TTOPSA/IKY BENHYHH, XapaKTEPHBIE [ PasINYHEIX PA3Aenon GHU3HKIL;
OCHOBHBIE 3aKOHBI M IIPHHIIHIIELL, KéTOpBIM HNOAYUHSETCS IIOBEJCHUE Pa3HOOOPA3HBIX
dusmuecknx Monenel, a Takke, BHITEKAIONIME U3 3TUX 3aKOHOB CJIEACTBHS M BO3MOKHOCTD KX
NPUMEHEHHS Ha TPAKTHKE;



TEOPETHYECKIE MCTOLBI OCTPOCHHUSI PELICHUS PasHOOOPAsHEIX 3a1a4 110 BHU3HKE ¥ METOI I
TIPUHIUIIBI IOCTAHOBKH SKCIIEPUMEHTOB B (U3HKE;

OCHOBHBIE METOBI KOMIIBIOTEPHON @H?HKH;

OCHOBHBIC IIPUHIIUITBI CBA3H (QDM3UKH C IPYTHMH HAYKAMH,

UCTOPHIO PA3BUTHS QU3HKH,

BK/IaJ{ OTCISCTBEHHBIX H 3aPYOEXKHBIX YICHEIX B Pa3BUTHE (QHUIUKH.

2) ¥Ymern(OI1K-3):

IOHSITh MOCTABICHHYIO 3ajlauy; OPHCHTHDOBATECS B  K/IACCHYECKAX U  COBPEMEHHBIX
HOCTaHOBKAX (yHAaMEHTAIBHEIX U HpI/IKJIaI[HBIX pusnyeckux 3agauax;

IPOBOAUTH QU3HIECKUH aHAIIN3 HpaKTI/IU.[eCKI/IX 3a1ay;

IpHOOpeTaTh HOBEIE HAYYHBIEC U IIPAKTAYECKHE SHAHMS, OIHPASCh HA METOIBI busuku;

NPOBOAUTE OKCIEPUMEHTEl H 00pabOTKy MaHHEIX C HCIONB30BAHHEM COBPEMEHHBIX
MHPOPMAIIMOHHBIX M  KOMIBIOTEPHBIX | TEXHONOTHH, IeIaTh [IPaBUJIBHBIE BBIBOJALI U3
CONOCTABIICHHs! PE3yNBTATOB TEOPHH U IKCIIEPUMEHTA;

IIHPOKO HCIONb30BAaTh HAYYHYIO, onpaBquon JIMTEPaTypy, HHTEPHET-HHGOPMALHIO B
Pa3IMYHBIX BH/AAX JICATEILHOCTH,

IPHMEHATh HAYKOEMKHUE TEXHOJIOTHH 1 HaKCTBI IpoTpaMM JJIs peUICHUS TIPUKIIAAHEIX 3849 B
obnacTy GUKKY U B PYruX 06IACTIX IPODECCHOHATBHOR NeATeNbHOCTH.

3) Baagers(OIIK-5;0K-7):

TEOPETHICCKUMHU METOAAMH Kypca o6m;e171 bu3uky;

MaTEeMAaTAIECKUM aIlllapaToM COOTBETCTBYIOMMM TCOPETHHMECKMM MeETolaM Kypca obmeit
@HSI/IM/I'

annapaToM HHTETPATBHOTO HCqHCHeHHH JUtst pemeHI/m pasjIMYHBIX 3a/a4, BOSHUKAIOUINX B
(u3HKe, TEXHUKE, SKOHOMHUKE; \

METOAGMHU HCIIOIB30BAHUI KOMHBIOTefi)a, HHTCPHET-TEXHOJOTUH MpH pPENIeHHH 3a7ad II0
dmsuke;

HABBIKAME PabOTBI B COBPEMEHHOH (u3HdecKoi maGopaTopun, METOTHKON IIOCTAHOBKH H
IPOBEACHNA (PU3HYECKOTO JKCIEPMMEHTR, HABBLIKAME I'paMOTHOH 00paboTKH pe3yabTaToOB
OTIBITA U CONOCTABIICHHS UX C TeopeTquCKhMH JAaHHBIMU;

HaBBIKAMH CAMOCTOATEIBHON paboTEI; I#aBBIKaMI/I OCBOEHJA OONBIIOT0 00BEMa HHpOPMALUH
1 PELICHS CIIOKHBIX 1 HeCTAHIAPTHBIX 3a/1ad.



4. CTPYKTYPA U COHEP)KAHHE ANCIHUITIINHBI

O61uast TpyI0EMKOCTS TUCIUIUTHHLL COCTABIIET 12 3aYSTHEIX enuHuy (4324aca).

CprKTypa AHCHUII/IHHBI

Bunpl yue6Hot pabotsl, O6vem DopMBI TEKYLLIETO |
Ne Pasnen BKJIIOYAs CAMOCTOSTENIbHYIO yuebHo KOHTpOnd, Gpopma
/n JVCITUTITHHBL paboTy CTYAEHTOB U paboThL. ¢ MIPOMEKYTOUHOH
(Tema) &, TPYIOEMKOCTB(B Yacax) IPUMEHEHUEM | aTTecTalun
g) % MHTEPaKTUBHEI
2| & X MeTOmOB( B
9 ol F vacax/ %)
o L
S | E |3
O Q. o
2|8
S |EE 8E8 | 2E
= ¥ B o =) E o
5 |82ge |59
E B8 SA&|[=2 8O0
1 MEXAHHMKA |2 |1- |14 |8 18 40 10/25 PeifiTunr-
7 ! KOHTpoJbNel
2 OCHOBBI 2 |8 |l6 |6 14 40 10/25 Pefitunr-
MOJIEKYJIAP 15 KOHTpouIb No2
HOU
OU3HNKHN U
TEPMOIWHA|
MUVKHU \ B
3 OJIEKTPOCT 2 |16-|6 4 4 10 4/28 PetiTunr-
ATHKA 18 KOHTpouib Ne3
Beero 3a2* 36 |18 |36 90 24/26 DK3ameH
ceMecTp
4 OQJIEKTPOIMN |3 [1-5]10 |6 8 40 6/21 PetiTunr-
HAMUHKA 1 KOHTpOJIENe |
5 KONEBAHM |3 [6- |16 |6 |4 29 | |63 Peifrir-
ST BOJIHBI 13 KOHTpOJTb No2
6 OIITUKA 3 |14-(10 |6 |6 30 5/23 Peiftnur-
18 | KOHTpOJib Ne3
Beero 3a 3™ 36 |18 %8 99 18/25% Ok3aMeH
cemecTp
|
HToro 2,3 72 36 |54 189 42/25,9% DKk3aMeH/3K3aMeH




TemaTHuecKkuil IJIAH THCHUIIIHHBI
I. Mexannka

1. Beenenue. [penmer pusuxu. MeToas! pU3HIECKOro MCCIEOBAHUS: OIIBIT, THIIOTE3A,
3KCIEPUMEHT, Teopus. Baxueliuye sransl ucropruut Gpusuku. Poib Gu3vky B pasBUTHH TEXHUKH
¥ BIUSHHAC TEXHUKH Ha pasBUTHE QU3UKH. Poib QU3uKY B CTAHOBIEHNH HHKeHepa. CBS3b
busuKy ¢ IpyruMu HayKamu. Y crexu COBbeMeHHoﬁ busuKy.

2. HexoTophic CBeleHHs W3 MaTeMaTHKH. Poitb MaTeMaTyky B u3ydeHny Gusnku. OyHkuun
1 uX nponsBoxHble. MHTerpuposanue. O cMBICIIE IPOU3BOIHOM M HHTErpaja B HPUIOKEHUH K
(pusmueckuM 3a1ad9aM. DIeMEHTHI BEKTOPHOM anreGpLl: OIpeeNlcHHe BEKTOPa, CI0KEHHE
BEKTOPOB, YMHOXEHHE BEKTOPOB, AU epeHIMpOBaHIE BEKTOPHEIX BEIHYHIH.
Huddepenupansusle ypapHeHns. DlleMeHTAPHEIE CBEICHHS U3 TEOPUH BEPOSITHOCTH.

3. KuHemaTuka MocTynaTeIbHOro ABIKeHUs. KinHeMaTHKa Kak pas/iell MEXaHHUKH.,
Mexanndeckoe ABIKEHUE KaK IpocTeiinmas hopma ABIDKeHHS MaTepuu. MarepuanbHas TouKa
(vactrna). Cuctema oTcuera. ViHepImansHeIe CHCTEMBI OTcueTa, Paguyc-sekrop. [IpuHmn
otHocuTenbHoCTH 'anunes. Tpaekropus. Paguyc xpuBru3HEI TpaekTopuu. JIMHEHHAS CKOPOCTH U
muHettHOE yeKoperue. TaHreHIHaIbHOE I HOPMAIBHOE yckopenus. CBs3b MeXIY JTUHEHHBIMU U
YITIOBBIME KHHEMATHUECKUMH BeTHIMHAMHE. [I0CTYIIATeNLHOE BUKEHHE TBEPIOTO TEIIA.

4. [luHamuka nocTynaTenbHOTo JBIkeHus. JlnHaMuKa Kak pasaen MeXaHuku. [lepsorit
3aKoH HbI0TOHA U IOHATHE MHEPIHATIBEHOH CHCTEMBI oTcueTa. BTopoit 3axoH HeroToHa 1
NOHSTHE CUIIbI, MACCHI U UMITYJIbCA. VpaBrileHHe nsrokenus. Tperuit 3akon HeroTOHA M Ipeiensl
ero npuMeHuMocTH. HennepunansHeie CUCTEMBI 0TcUeTa. AGCOIIOTHBIE U OTHOCUTENBHEIE
CKOPOCTb U yckopeHue. CHUIIbl HHEPIUH. LteHTpO6e)KHa§I cwia. Cmta Kopuomuca. Cucrema
MaTepuanbHbIX ToueK. llenTp unepnuu (nenTtp mace). TeopeMa o IBHXKEHUY LIEHTPpa HHEPIUH.

5. BpamarenbHoe aBukeHne Teepaoro rena. [lonsatue abcomoTHOrO TBEpAOTO TeNa.
Mowment cmitel, MomeHT nmnynsca. MomeHT unepnun. Teopema [llteiinepa. Y papHenue
MOMEHTOB (CBf3b MOMEHTA HMITYJIECA C MOMEHTOM CHITBI), Y paBHEHHE BPALIATEIbHOTO
JIBIKEGHHS TBEPIOTO Tella OTHOCHTEIBHO HEOABIKHON ocH. KHHETHUeCKas SHEpras

|
Bpalaromierocs TeepAoro rena. ['upockomnueckuit a¢gdexr. CBoO0HBIE OCH.
|

6. 3aKOHbI COXPAHEHHS. 3HAUCHUE U COLNCPIAHNE 3aKOHOB COXPAHCHUS B MEXaHUKe. 3aKOH
COXPaHEHHS UMITYJIbca. OXHOPOIHOCTS IPOCTPAHCTRA. PeakTHBHOE NBHKECHHE. 3aKOH
COXpaHeHH MOMEHTa UMITyJbca. M3oTponus npoctpancTsa. PaboTa, sHEPrus, MOLIHOCTS.
CB#3b MeX1y IOTEHITMAILHON sHeprued u cuoif, [Torstre cunoBoro nos. KoHcepBaTUBHEIE U
HEKOHCEPBATHRHBIC CUJIBL 3aKOH COXPaHEHHUs SHEPrHd B MexaHuke. OTHOPOJHOCTH BPEMEHH.

\
KOHCE?pBaTI/IBHaH B IUCCUIIATHUBHASA CUCTCMBI.

7. DJIeMenThI MEXaHUKY JKUAKocTel U razos. O6Ime cBONACTBA JKUJIKOCTel U ra3oB.
VYpasuenue apxkenus B popme Dittepa. [lone ckopocreit, nTMHUU U TpyOKU TOKa. Y paBHEHHE
HEPa3pBIBHOCTH. Y paBHeHVEe bepHyuim. Cucrema ypaBHEHU! ra30JuHAMUKH. BA3KOCTE.
Teuenue Bssxoit xunxoctu. Popmyna Ilyaseiins. JlamunapHbii 1 TypOyJICHTHBI PEKUMBL




TeyeHust. upkymsanus ckopocru. [ToTeHIMATbHOE U BUXPEBOE ABIKEHHS. [[BIYKCHHE TEIT B
KUJKOCTAX U razax. Teopema XKykoBckoro.

8. DIIeMEHTBI CIeNUAIbHON TEOPUN OTHOCUTENBHOCTH. [ IPHHIUIT OTHOCHTEEHOCTH
Olinmreiina. Pons ckopoctu caera. HOCTYHaT TIOCTOSTHCTBA CKOpOCTH cBeTa. [IpeobpasoBanus
Jloperna. JIopeHIIEBO COKpallleHNe ITMHEI i 3aMe/JIeHIE BpeMEHHU., PelATHRHCTCKHII HMITYIIbC.
BsanmocBa3b Macest v 9Heprau. Jedekt macc. DHeprust ces3i. COOTHOIIEHHE MEXKLY TTOTHOM
SHEpriel U UMITYJILCOM 9acTUIBL ["paHnIla IPEMEHHMOCTH KITACCHYECKOM (HBIOTOHOBCKOH)
MEXAHUKH.

IT . OcHOBEBI MO/IEKY JISIPHOI (PU3UKH U TEPMOAHMHAMHKH

9. MonexyispHO-KUHETHYeCKast TEOPHUS HACATEHOrO raza. OCHOBHBIE MOOKEHUS
MOJIEKYJIAPHO-KHHETHYECKON TEOPUH BEINECTBA. MUKPO- I MaKpOCOCTOSHUS CHCTEMBL.
Maxkpockonuueckne napameTpsl. [TonsTre naeansHOro rasa. MoJeKyIapHO-KUHETHUECKOE
TOJIKOBAHWE TEMIICPATyphL, UHCIIO cTeneHell CBOOOAB MONIEKYIIEL. BHYTpeHHSIsI sHeprus
UICATBHOTO ra3a. 3aKOH PaBHOPACIIPEIENIEHNS SHEPTHHY 0 CTelleHsIM cBo6oIbL. J[aBiieHue rasa ¢
TOYKHU 3PCHUS MoneKyJI;IpHo-KHHeTquCKOﬁ Teopun. OCHOBHOE YpaBHEHNE MOJIEKYIISPHO —
KHHETHYECKOH TeOpuu. Y paBHEHUE COCTOSHUS neanbHOro rasa (ypapaenue Kianeipona —
Menneneena) .

10. DneMeHTHI KIIacCHYeCKOM CTATHCTHKH. JIHHAMHYECKHE U CTATHCTHYUCCKIE
3aKOHOMEPHOCTH B ¢usuke. CTaTHCTHYECKNI METOZ ucenenoBanus cucteM. Pazosoe
TPOCTPAHCTBO, (hazoBas TouKa, hasopas syeiika. IIOHITHE 0 QYHKIUH PACIPeIeICHHUS.
CrarucTHaecKoe ycpenuenue. Pacipeaencuue MakcBeia (pacpeeieHine MOIEKYII 110
abCOIOTHBIM 3HAYEHHUAM cKopocTn), CpeiHue CKOPOCTH MOJIEKyIT. BapomeTpuaeckas popMya.
Pacnipenenenue bonsnmMana. Pacopenenenne Makcgerna — bobimana.

11. Peanbable ra3pl. CHIIBI MemMonelﬁynﬂpHoro B3aMMOJIECHCTBHS B ra3ax. Y papHeHue Ban-
nep-Baansca. F3oTepMel peainsHOro rasa. MeTaCTa6HHLHLIe coctosHud. Kputuueckoe
cocToaHKe. BHYTpeHHAA 9Heprus peanbHoro rasa. Opdexr Jxoyns — Tomcona. CxxnxeHue razon

U ITIOJIYYCHHC HU3KUX TCMIICPATYP.

12. Caoii¢TBa sKunkocTedl. XapakTepHCTUKA KUIKOTO COCTOSHUSA. CTPOSHHE JKUIKOCTEH,
Bmwxunit nopsagok. [TosepxHocTHOE HaTshkeHHe. CHIIBL, BOSHAKAIOLIHE Ha KPHBOIi IOBEPXHOCTH
augkoctu. Gopmyna Jlannaca. Yenosus paBHOBecHs Ha rpaHulle 1Byx cpen. Kpaepoit yroa.
CmauuBanwe. KanunispHele SBIeHUS. |

13. CroiicTBa TBEpABIX Tell. AMOpGHEIEe U KpUcTaJuTHdeckue Tena. Kpucrammndeckas
pewetka. Jlanpnuii nopsok. Yupyras u njiactudeckas aepopmanun. 3akon ['yka. ledekTsl B
KpucTaiiax. JKujxue KpucTamibl. 3

14. ®aszorrle paHOBeCcHS ¥ (Ha30BbIe Nepexobl. Daskl BEIECTBa. Y CIOBHA PABHOBECHS
¢a3. Vicnapenue u konneHcarys. [nasenre u kpuctayumsanus. Y papaenne Kiranetipona —
Knayzuyca. ®a3zoBasg aquarpamma (Juarpamma coctostaus), TpoitHas Touka.

15. DneMeHTE Teopuu cronkHOBeHUH. [IoHATHE CTONKHOBEHUSI. YIIPYrOe ¥ HEYIPYToe
cronkHoBeHud. [IpunensHoe paccrosHue. Paccesnne wactuil, Cpennsia ajuHa cBoOOIHOTO
npobera. [IpuHIUN NETANEHOTO PAaBHOBECH.




16. DnemeHTHI husmueckoii kunerrku. [ToHsTHE 0 Pr3HUEcKOi KMHeTHKE. HepaBHOBECHbIE
cucremsl. Bpems penakcanuu. SBnenus nepenoca. Aupdyszusa. Kosppumment quddysuu.
Termmonporogrocts. Koaddunuent temnonporogHocTy. Bs3kocTs (BHyTpeHHEE TPEHUE).
Koa¢dunuent Bs3xoctu. [luHamMuueckas 1 KHHEMATHYECKAs BI3KOCTb.

17. Heproe Hagano tepMoarHamMuky, CTaTHCTHYSCKHUN B TEPMOTUHAMUYECKUH METOIBL.
TepMouHAMHYecKas cucTeMa. TepMoIuEaMugeckuit mpotece. OCHOBHBIE TEPMOIUHAMUUCCKIE
HOHATHUS: BHYTPEHHAA 3Heprus, pabora, TemnoTta. GopMynipoBKy IEpBOro Havaa
TEPMOIUHAMUKY. Y paBHEHKE [IEPBOTO Hayajla TepMOJMHAMUKH, TeInoEMKOCTh. 3aBHCHMOCTD
TEIUIOEMKOCTH HUACAJIFHOTO ra3a oT Buza npouecca. @opmyiia Matiepa. Pabora, coBepinacmas
ra3oMm IIpH U30MIpoleccax. JHTAIbINS (TCHJ‘IOBa}I GyHKIua). AguabaTU4ecKui npouece.
Ternmo&MKocTs TBEPBIX Tell.

18. Bropoe Hauano TepMOANHAMUKY, PaBHOBECHBIE M HEPABHOBECHBIE COCTOSIHUS
cuctemsl. OGpaTuMBble ¥ HeoOpaTHMbIe Ipoliecckl. Kpyropoii mpouecc (k). CopMyIupoBKH
BTOpOro Hadana repmonmaamukn. Livxn Kapro u ero KILJI amst naeansHoro rasa. Tenaosele
JBUI'ATENA K XOJOMUIbHBIC MAnEbl, Makcumansabii K111 TenmoBoro gsuraresns. DHTPOIM.
Craructuueckuii Bec (TepMOHHHaMquCKdﬂ BEPOSATHOCTH). 3aKOH BO3pACTaHHs 3HTPOIHH.
CTaTHCTHYECKOE TONKOBAHIE BTOPOTO HAdaa TepMOIHHAMEKH.

IT1. DaeKTpN4YeCTBO U MATHETH3M

|
19. DnemenTh! Teopun mons. CKaNsSpHEIE U BEKTOPHLIE 10N B Gu3MKe. I'paguent
CKaISIPHOTO TIONsL. J{MBEepreHIus BEKTOPHOTO Tos. Potop BexTopHOro mojis. Onepatop
TammisToHa (omepaTop «HaGma»). Omepartop Jlamaca («iannacuany). HexoTopsie
MHTETPaJbHEIE TEOPEMEL.

20. HampSkEHHOCTD 3IEKTPOCTATHIECKOTO OIS B BAKyyMe. DNEKTPHIECKUH 3apsi.
CoxpaneHve ¥ FHBAPHAHTHOCTD 3apsi/a. lIHCerTHOCTL 3apsia. 3akoH Kynona. [lonsarue
3NEKTPOCTATHYECKOTO Moist. CHIOBBIE JII/IHI/II/I (mpnun HanpspkeHHocTH). [IpHHITIn
CYIIEPIIO3UIMHA NEKTpocTaTHYecKuX nonel. IloTok BekTopa HanpshkenHocTH. TeopeMa I'aycca
JUISL SIEKTPOCTATHIECKOTO TIONA B BAKyyMe | eé cBs3b ¢ 3akoHoM Kymnowna. [iuddepennnansras
dopma Teopemsl ['aycca. lIpumenenue TedpeMLI [aycca nuig pacyera IMONEH.

21. [oTeHmyan aIeKTPOCTATHIECKOrO NOJIS B Bakyyme. PaboTa CHII 91IeKTPOCTATHIECKOTO
nojist. L{upKymanus HanpsoKeHHOCTH 3neKﬁp00TaTquCKoro 1oJis1, PoTop HANpsKEHHOCTH
AICKTPOCTATUUECKOTQ TIOIA. T1OTeHIUATBHOCTD (KOHCEPBATUBHOCTH) MIEKTPOCTATUIECKOTO
nojis. [lorennuan. PassocTs noreHuHanoﬁ Cas13b MEX/Iy TIOTCHIUAJIOM B HANPKEHHOCTHIO
NEKTPOCTATHHUECKOTO MO, Y PABHEHNE Hannaca DNeKTPAYECKUH IUIO0Nb. DIEKTPUYCCKUH
MOMEHT JIUIIONS (JIATIONEHBIA MOMEHT). HOTGHI.[I/Ia.H U HAIPsKCHHOCTD 11071 TUIOojst. MOMEHT
CyL, JeHCTBYIOIIMI Ha IUIIONE BO BHEIIHEM SJIEKTPUIECKOM I0JIe. DHEPrHs JUMO B
9JIEKTPUUECKOM IIOJIE.

22, DnexTpuyecKoe moyie B AUINIEKTPUKAX. CB0OOIIHEIC U CBA3AHHBIC 3apAIbI B BEUICCTBE.
CropoHHHe 3apsapl. [TosapHble U HemosIpHble MONeKy bl Tumsl gusnexrprkos. Honnasi,
BJIEKTPOHHAS W OPUEHTAIIMOHHAS TONSIpU3aun. [T0IIpru3yeMOCTh MOJICKYIIBL.
Ionsapu30BaHHOCTE (BEKTOP Honﬂpnsauunj). Opnoponnas 1 HeogHOponHAs nongpuzanuu. Cessb
NOJIAPU30BAHHOCTH ¢ MOBEPXHOCTHOH INIOTHOCTBIO MOMSPH3AMOHHOIO 3apAna.



JluanekTprdeckas BOCIPUAMYHBOCTD BELIECTBA | e 3aBUCHMOCTE OT TeMIepaTypsl. Teopema
["aycca 1ist SNeKTPHYECKOTO OIS B AUDNEKTPUKE. DIIEKTPHUECKOE CMeIeHne (TEKTPHIecKast
MHIYKIWA) B JU2NCKTpHKe. JluonexTpudecKas IPOHHIAEMOCTS CpebL. Brrauciienue
HANPSKCHHOCTH JJIEKTPHYECKOrO MOJIA B IMIIEKTPHKE. I paHIYHbIC yCIOBUS 1T
3JIEKTPUIECKOI0 [OJIS Ha IPAHHUIIE Paszena “TUdNIEKTPHK — M3IeKTPUK”. CerHeTO3IEKTPHKH.

23. Dnekrpudeckoe 11071e IPOBOJHUKOB. Pacmpesiesienye 3apsa0B B IPOBOTHAKE.
OJNEKTPOCTATHHECKOE 11071 BHYTPH U CHAPYKHU IPOBOAHIKA, [ paHHYHBIE yCIOBHS HA FPAHUIIE
“HPOBOJHMK-BAKYYM”. DIIEKTPUYECKIE CBOMCTBA IPOBOASIIIEH 000I0UKH, DIEKTPOCTaTHIECKAS
samura. Meroa n3obpaxeHuit. I paHUYHEIE YCIIOBHS Ha MPAHKIE “IIPOBOIHAK-TUIIEKTPHK .
ONEKTPOEMKOCTE YEAUHEHHOTO IPOBOIHKIKA, CHCTEMBI IIPOBOIHUKOB U KOHIEHCATODA.
DneKTpHYecKas SHEPTUS] CHCTEMBI TOUSYHBIX 3apsf0B. DHEPrHs 3apsyKEHHOro IPOBOIHAKA,
CHCTEMbI IPOBOJHHUKOB H KOHAEHCATOPA. DHEPIUS ANMEKTPOCTATHUECKOTO 10, OOBEMHAs
IUIOTHOCTH SHEPIHH IEKTPOCTATHUECKOTO TIOJIS.

24. 1ocTOAHHBIN 3MEeKTPUICCKUI TOK. XapaKTepUCTHKH JIEKTPOCTATHYECKOTO TOKA!
IUTIOTHOCTB TOKA, CUJIA TOKA. Y CIIOBHE CYILIECTBOBAHUS MICKTPUIECKOr0 ToKa. CTOPOHHUE CHITBL
PasnocTe noTeHnnanos, HanpshkeHue, anekTpoasmkymas cuia (DJIC). Knaccuueckas
BIICKTPOHHAS TEOPHUS AIEKTPOIIPOBOIUMOCTH METAILUTOB, 3akoHbl OMa u J[koyns-JleHna B
muddepenumansaoit Gopme. 3akonsr Oma i Jxoyist-JIeHIla B uHTErpaibHON Gopme. 3aKoH
Oma pyisg HeopnopoaHoro ydactka nend. [pasuna Kupxroda. HexocratounocTs knaccuueckoit
3JIEKTPOHHOM TEOPHH 3JIEKTPOIIPOBOIUMOCTH.

25. DneMeHTh] QU3HYECKOH 2IeKTPOHUKY. DNEKTPHYESCKHH TOK B BAKyyMe. DJICKTPOHHAS
amuccud. PaboTa BbIX01a 3JIEKTPOHOB M3 MeTajla, DIEKTPUIeCKuil ToK B rase. [Iporeccs
HOHHM3alMU 1 pekoMbunarmu. Pabora nonusanuy. [loteHuan nonusanuu. Y napHast
noHu3anusa. HecamocTosATenbHBII ra30131;1ﬁ pazpsan. CaMmocToaTeNbHBIN ra3oBsld paspsan. BonsT-
aMIIepHas XapaKTePUCTHKA Ta30BOT0 paspsiaa. Buab paspsamos.

26. lInazma. ITonsarue o miasme. CHOFO6BI co3JaHug 11a3mMbl. KBa3uHEHTPaIbHOCTD
ILIa3MbL. DJIEKTPONPOBOHOCTD I11a3MeL. Jlebaesckuil paguyc (nebaesekas LmHa)
skpanupoBanui. [1asMennas yacrora. HuskoTemMnepaTypHas mwiasMa u €€ IPUMEHEHHE.
BricoxoTemnepaTypHast mia3zma. HpoGHeM}p OCYIINECTBIICHHS YIIPABJISIEMOT0 TEPMOSIEPHOTO

!
CHHTE3A.

27. MarayarHoe 1ose B BaKyyMe. 3a1<c§>n Awmnepa. Marautnas uHAyKI#Us. 3akoH buo —
Cagapa (3akoH buo — Capapa — Jlamiaca). [lorsitue MarauTaoro mostd. IlpuHnmn cynepnosunuu
MarHuTHEIX nonei. Cuna JlopeHna u cuna iAMnepa. BHUTOK ¢ TOKOM B MarHuTHOM II0JIE.
MaruuTHBIM MOMEHT. MOMEHT CHJI, NeHCTBYIOLIHH Ha PAMKY ¢ TOKOM BO BHEIIHEM MATHHTHOM
rioste. MarauTEOE MojIe IPSAMONHHEHHOTO H KPYTOBOTo TOKOB, LIMPKyIALMsA BEKTOPa MATHAUTHOM
UHJYKIMH, 3aKOH IIOJIHOTO TOKa (TeopeMa 0 MUPKYJIAIUY WHIYKIUN MAarHUTHOTO II0JIA) B
BaKyyme. [IpuMeHeHue 3aK0oHa OJHOTO TOKa [l pacdyeTa MarHMTHEIX Mojiel, MarautHoe none
JUIMHHOTO COJIEHOU[a ¥ Topoua. MarHuTHoe B3auMoJeiCTBIE TOKOB. EXUHUIA CHIIBI TOKA —
amrep. Buxpesoe mose nerokynierocd 3apsaga. MHBaprHaHTHOCTE 3JIEKTPUYECKOrO 3apsa.
MaruuTHoe 1oJie Kak peSisITHBACTCKIM 9 deKT.

28. JIpmXeHUE 3apsHKEHHON YaCTHUIThI B AJIEKTPHYECKOM U MAarHWTHOM NOJIIX, JIBIkeHue
3aPSOKEHHON YaCTHIIBI B IEKTPIYECKOM B MarHUTHOM ToyisiX. [lorsTtue 00 anekTpoHHOM OlITHKe.
Dddexr Xomra. Y ckopuTenH 3apsDKEHHBIX YaCTHII,




29. MarsapTHOE oste B BeniecTBe. I[oHSITHE MATHUTHOTO MOMEHTa aToMa. MUKpo- 1
MakpoToxu. MonekyisapHbie Toku, HaMarinueHHOCTh (BEKTOp HaMarHW49uBaHus ). MarauTHas
BOCIPUAMYMBOCTG BELECTBA U €€ 3aBHCUMOCTE OT TEMIEPATYpbl. 3aKOH MOJHOIO TOKa (TeopeMa
O IMPKYJIAIUH HAIPSKEHHOCTH MarHUTHOT'O 110J151) B BelecTse. HanpsykEHHOCTH MarHUTHOTO
IOJISL B BEIIecTBe. MarnuTHas MpoOHUIIAEMOCTS cpeibl. HAYKIINS MarHUTHOTO 1I0JIS B
BEILIEeCTBE. | paHUIHBIE YCIOBHS I MATHUTHOTO TIOJIS HAa TpaHUIle pa3zaena ABYX cpel. THIibl
marueTrkoB. Touxa Kropu. JlomeHbl. KpuBasg HaMarHU4UBaHUA.

30. SnexrpomarsuTHag HEAYKIH. Onelt @apages. Marautaslii notok. 31C uaayknuy.
OcHOBHOII 3aK0H ANIEKTpOMarHuTHON MHAYKIKH (3axoH Dapanes). BeiBox ocHOBHOTO 3aK0HA
ANIEKTPOMATHUTHOM MHAYKIUU U3 3aKOHA COXPAHEHHUS 3HEPTUH, a TAK)XKE HA OCHOBE
anekTpoHHo# Teopuu. [IpaBuno Jlenna (3akoH Jlenna). SIBnenyie caMOMHIYKIUY.
WuayktuBHOCTE. THAYKTHBHOCTE AJIMHHOTO cOJieHOMIa. TOKY 3aMbIKaHUs ¥ pa3MbIKaHUs [ETIN.
SIBnenve B3aUMHON MHAYKITHH. B3auMHas HHYKTHBHOCTH. DHEPIUst MArHUTHOTO I10JIS.
OOBEMHAS TTOTHOCTD SHEPTUY MAarHATHOT'O TTOJISL.

IV. KoJsie0anus 1 BOJIHbLI

31. Mexannueckue kosebanus. CBoGomHEIE (COOCTBEHHBIE) M BBIHYKICHHbIE KOJIeOaHus.
IorsaTre 06 apTokoneOanusax. JuddepeHpaibHoe ypaBHeHIE TAPMOHNIECKHX KOJIeOaHui 1
ero peruenre., XapakTepuCTHKY FrapMOHUYECKUX KoneOanni., IIoHsTre 0 rapMOHUYCCKOM M
AHTApMOHMYECKOM OCIIIILISATOpE. VI30XpOHHOCTE Konebanuii. DHePrusl rapMOHUYCCKHIX
xoneGanuit. ClloXKeHHe OMHAKOBO HAIPABIEHHBIX (CKAIAPHBIX) FAPMOHIYECKUX KOoNeOaHHH.
Mertoz BekTOpHOM uarpammsl. brenns. CoxeHue B3aUMHO IIEPICHUKYJISPHBIX (BEKTOPHBIX)
rapMoHHYecKyX KoneGanuit. Ourypsi Jluccaxy. JuddepeHnnansroe ypaBHeHHE 3aTyXalOMUX
koyeGanuit 1 €ro peleHue. Anepuonnqecjmﬁ nponecc. YacToTa u KO3 GUIMCHT 3aTyXaHus.
JlorapuMuecKuii EKPEMEHT 3aTyXaHus U JOOPOTHOCTh KONEOATENbHOM CHCTEMEL.
JMuddepennuanpaoe ypaBHeH e BBIHYKICHHbIX KoeGaHuit ¥ ero pemenue. AMIIUTYAA U daza
TP BBEIHYXKIEHHBIX MEXaHIIECKHUK KOJICOAHHAX. MeXaHn4IeCKHi pe3oHanC. Pe30HaHCHbIC
Kkpupbie, COOTHOUIEHHE MEXTy (asaMyl BRIHYKTAIOLIEH CHIIBL M CKOPOCTH P MEXAHHYECKOM
pesonance. CrieKTp KoneGaHui, IOHATHE o paznosxennn ypee.

32. MexaHrueckre BOJIHEL MexannsM 00pa3oBaHNs MEXaHHUYECKHUX BOJIH B YIPYroi cpese.
ITpoaonsHEIE ¥ IONEPEYHEIE BOJIHEL. BOJ’I}‘[OBOC ypaBHEHHUE U €ro penenue. ['apMoHnIecKie
BOJIHBI M UX XapaKTePUCTHKH, Y JapHbIe BOIHEL [IpHHINUII CyIEepIO3UIIMK BOJH U IPAHHULA €TO
npuMeHIMocTH. Da3oBas CKOPOCTh K nnchepcm BOJIH. BOJTHOBOM MakeT U rpynmnosast CKOPOCTh.
[ToHsITHE O KOTEPEHTHOCTH. HHTep®epeHﬁHﬂ BonH. Crostune BonHbl Dddext Homnepa ams
3BYKOBBIX BOJTH. YJIBTpa- U UHOPA3BYKH. j

33. DuexrpoMarauTHele kojebanud. JluddepennmansHoe ypaBHeHHE KoneOanuil B
KoJe(aTeIbHOM KOHTYpe ¥ ero pemienne. JludpepeHnnuaibHoe ypaBHCHNUE 3aTyXatoI1X
3JIEKTPOMATHATHEIX KoJyieGanuit u ero perieHne. YacTora n KO3 UIHEHT 3aTyXaHUs
AIEKTPOMArHUTHOTO KoneOaHus. JloraprdMHUeCKHil TEKPEMEHT 3aTyXaHus H JOOPOTHOCTb
kourypa. luddepennuansaoe YpaBHEHHE BBIHYKIECHHBIX 5JIEKTPOMArHUTHEIX KOTeGaHHi i €ro
pemrenvie. AMIDIUTYA U (a3a IpH BBIHYKACHHBIX SMEKTPOMATHUTHBIX KoJleOaHusX. Pe3oHaHe B
koneGarebHOM KOHTYpe. PesonancHele KbHBLIe JUISL HAIPSDKEHUS U CHUTBI ToKa. [lepeMeHHbIi
TOK.




34. JnexpomaruuTHpIe BonHBL PapaneeBcKas U MaKCBEIUIOBCKAS TPAKTOBKH SBIICHHS
SNIEKTPOMArHUTHOM MHAYKuMH. Tox CMGIIIiﬁHI/I}I. OnexTpoMarsuTHoe mnoie. CHcreMa ypaBHeHni
Maxcseria. BonHoBoe ypaBreHue 11 3leKTPOMArHHTHOLO OIS ¥ ero petrenne. CKOPOCTh
PacIpOCTpaHEHUs NICKTPOMATHUTHLIX BOJIH B cpeilax. OCHOBHEIE CBONUCTBA AIIEKTPOMATHHTHEIX
BonH. Bexrop Iloitturra. MMITybe 51eKTpOMAarHUTHOTO 10T, M3IydeHue IUmomns.
Juarpamma HanpasieHHocTH. Dddekt Jomwepa ans snexrpoMarHuTHeX BouH. [Ikana
9JIEKTPOMATHUTHBIX BOJIH. :

V. Onrtuka

35. PacnpocTpaneHye cBeTa Yepes TPAHMIY JIBYX cpefl. DIeKTPOMATHHTHAS IPHPOLA
ceeTa. [lpuanun [olredca. 3aK0HbBI OTpaXkeHUS U IpeToMiIeHus. AGCOOTHEIN 1
OTHOCHTEIbHBIH IT0Ka3aTenu npeHOMneHHs:L [Ionnoe BHyTpeHHee oTpaxkeHre. CBETOBOIBI.
I'eomeTprudeckas onTuKa Kak mpeeabHbIH ciydail BoJIHOBON onTuku, OnTHYecKre
HHCTPYMEHTEL.

36. Unrepdepenius ceera. MOHOXpOMAaTHYECKHE H HEMOHOXPOMATHYECKHE BOJHEL
[IpuHnun cynepno3unuu u I/IHTeHCI/IBHOCT;B IIPY CJIO’KEHUM CBETOBEIX BOJIH. BpeMeHHAs
KOTrepeHTHOCTE. BpeMs u JyimHa KorepeHTHOCTH. [IpocTpaHCTBeHHAS KOTEPEHTHOCTE, Pamuyc
KorepeHTHOCTH. Onrudeckas JuinHa yTH. |OnTudeckas pa3HoCThs xona. Pacuer
uHTEp(EPEHITMOHHOM KAPTHHEI OT JBYX KOTEPEHTHBIX HCTOYHHKOB. I10JI0CHI paBHOM TOJIIMHEI 1
paBHOrO HakJIoHa. MHOTroTy4YeBas HHTep(bbpeHuHa. Crroco0BI ToLy4eHys! KOTEPEHTHBIX JIydeH,
HnTepdepomerpsr. !

‘

37. Hudpaxmus crera. [TpuHImm FmﬁreHca'— Openenst. Meton 300 Openentd.
[IpsMonuHeHOE pacpocTpaHEHUE CBeTa.iI[HQ)paKuH;I Openens. Judpaknus Openens ot
KpPYIJIOro OTBEPCTHS U Kpyritoro gucka. Judpakims Operens oT Kpas HONYIUIOCKOCTH.
Cnupans Kopsato. JTudppaxuus @payarodepa or 6eckoHEUHO JTUHHONW IPAMON HIETH.
Judpaxnmronnas pacxoquMocTs. Judpakuus ot ogHoMepHoN AudpakuOHHONW PEIHETKH.

Paspemaromas criocoGHOCTh ONTHYECKHX HHCTPYMeHTOB. [ToHsTHe 0 rojorpadumn.

38. Ionsgpuzaiys crera. ECTeCTBeHHxl,Iﬁ U TIOJISIpU30BaHHEIA cBeT. CTETICHD MOJIIpU3aIlUH.
[Honsipusanus ¢eeTa Npyu NpPeTOMICHUN U dTpa>1<eHHH. 3axoH bprocrepa. [lonsapuzarus npu
IBOMHOM JIyYEIPEIIOMIICHUH. OGLIKHOBeHIQIHﬁ U HeOOBIKHOBEHHBIHM Jiydn. ONTHYECKas OCh
kpucramia. Homxsponnas! u nonapnsaunw@me npusMel. [lospu3aTopsl 1 aHATU3aTOPEL, 3aKOH
Mantoca. [101yBONHOBEIE ¥ YETBEPTHBOJIHOBEIC INIACTHHKH. VICKyccTBEHHAs ONTHYECKas
aHu30TponHd. ONTHYECKas aKTUBHOCTE BeflecTsa. D ekt Dapapes.

39. ducuepeus cBeTa. 3aTpyaHECHUS B 3JEKTPOMArHUTHOU Teopun MakcBeiia.
HopMmanbHas u aHoMalbHas aucnepcun. Metoas! Habmoaenus aucnepcuu. [Ipusmarndeckuit u
|
T PaKITOHHEL CIIEKTPHL. DJIEKTPOHHAS Teopus qucnepcru cBeta. [loriomenue ceeta. 3aKoH

|
Byrepa. IlpeTa Tes ¥ CHEKTPEI MOTTIOMIEHHA.
|

5. OBPA30OBATEJIbHBIE TEXHOJIOT U

o JIeKIMOHHO-CEMUHApPCKAs CcHCTeMa O0yueHHs (TpaJMIHOHHBIE JIEKIMOHHBIE H
1a00paTOPHBIE 38HATHA) C : UCHONB30BAHUEM IIPEIMETOB My3€d JIEKIMOHHEIX
JNEMOHCTpAIUi U YCTPOHCTB PU3NYESCKOTO TPAKTHKYMA.



e [lpuMeHEHME MyIbTHMEOWa TEXHONOTHH: MpOBENEHHME  JIEKIMOHHEIX N
IPaKTHYECKAX 3aHATHH C HCIONB30BAHAEM KOMITBIOTEPHBIX IIPE3CHTALMIA,
JEMOHCTPAIMOHHBIX BI/I,I[COPOJ'II/IKOB C TIOMOINBIO KOMIBIOTEPHOI'O IIPOEKTOpA,
OBM u teneskpana.

¢ Uudopmanuonno- KOMMYHHK&HHOHHBIG TEXHOJIOTUH JJI1 MOHUTOPHHTA, KOHTPOJISA
¥ OLIGHKH TeKyIIel yueGHOM AesTeIbHOCTH CTyIeHTOB (MHTEpHET, Skype, yqe6H0-
meTtomudeckuii kommieke Bial'V wa mnargpopme Moodle u ap.).

e JleKIMOHHBIE ¥ IPAKTUYECKHE 3aHATUS KaK HAy9HbIE KOH(QEPESHIUH 110
I
pesyibTataM  JOKJIAJOB CTYCHTOB

® Pa300p KOHKPETHBIX CUTyarui

6. OINEHOYHbLIE CPEACTBA JJIfI TEKYHWEI'O KOHTPOJISI
YCIIEBAEMOCTN, MPOMEKYTOYHOI ATTECTAIIMA IIO UTOT'AM
OCBOEHUsA I[HCHHHHﬂHBI n YYEBHO-METOINYECKOE
OBECIIEYEHHE CAMOCTQHTEHBHOfI PABOTHBI CTYJEHTOB.

e Bonpoce! 115 NoAroTOBKH K peHTHHI-KOHTPOII0 Nel

I
1. Kunerrdeckas 3HEprus Bpamaomierocs TBEpAOTo Tena (C BEIBOJIOM).

2. YacTHia Maccoii m JABHUKCTCA SaMGIIJ'IeHHO 10 OKPYXXHOCTH € IICHTPOM B TOYKE Oco

CKOPOCTEBIO 'U Vka3zaTe Ha pI/ICYHKC HaIlIpaBJICHUA BECKTOPOB er'IOBOI/I CKOPOCTHU (l.)
MOMEHTa HMIIYJIBCA LO OTHOCHTGJ’II;HO TOYKHU O, MPOCKIUIO MOMEHTA UMITYJILCA Ha OCh Z
—_ !

—_— g —_— —
L,, HopmansHoe Wn, TanrennmansHoe W, u nonnoe WyckopeHus.

Z

OCb Bp.

N

3.Paguyc —BEeKTOp TOYKH, paCHOJIOLKCHHOI)'I B BepTHKaIBHOM 11ockocT XY (cM. puc.)
7 = (3 sindt)e, + (4 cos4t)e,. Macca Touxu m=0,5 kr. OnpeIENUTE KNHETHYECKYIO

JHETPUIO TOYKH U pa60Ty CHJIBI TSKECTH Y€PE3 /4 CCKyHJ IIOCJIC Hadalla IBHIKCHU.
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4.MomenT HHEePIUH OTHOPOJHOTO AMCKA (CILUIOIIHOTO WENIKHIPA) (C BEIBOAOM).
5.0mHOpOIHEIHA AUCK BpalaeTcs ¢ 3aMez[ﬁeHHeM BOKDPYT OCH, IPOXOJIAIIEH Yepe3 HeHTp TUcKa
mepre H,Z[I/IKyJIHpHO IJIOCKOCTH JTHCKA., yKaBaTL Ha PUCYHKE HAMPABJIEHHS BEKTOPOR YTIIOBOIA

_l

CKOPOCTH &, MOMEHTA MMITYJIbCa L, erIOBoro YCKOPEHHUS Ez, MOMEHTA CHIIB M,.
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6.MarepuanbHas TO4YKa ABMKETCS 10 OKPYXXHOCTH paguycoM R. E& Tanrennuansaoe yckopeHne
| (V]

u3MeHAeTCa 1Mo 3aKkoHy Wri=kt. rae k>0. B xakoif MOMEHT BpeMeHH t ¢ Havasa ABIKECHHS

MO/IyJI HOPMAJIbHOI'O ¥ TAHTCHIMAIEHOTO YCKOPEHUS OYIIyT paBHBI?

7.YMHOXKeHIE BEKTOPOB. BekTopHOE nponssenenue (onpeaeneHne, CiocoObl BEIYUCICHHS).
8.UenmoBek cront Ha Bpamarouieticst ckambe JKYKOBCKOTO O CTEPXKHEM B PyKax,
PAacIoNIOKEHHBIM FOPU30HTANIBHO. ECil CTepKeHb IOBEPHYTH B BEPTUKAIBLHOE TOJIOXKEHUE, TO:

a) YMEHBIIIUTCS MOMEHT UHEPLHH CHCTEMEI;

b) ymeHbIIATCS YTIIOBAs CKOPOCTH;

C) MOMEHT MMILyJIbca CHCTEMbI HE H3MEHHTCS,

|
d) yMeHbIINTCS KHHETHYECKas 9HEPTUS CHCTEMEL.
i

o I
Bri0pats npaBuiibHbIH 0TBET, [10SCHUTS.

9.3 ci1o1Horo 0HOPOIHOTO IMITHHITPA | baHHYCOM R cnenanmu noeii, yaanus BHYTPEHHIOI
JacTh paguycoM R/2 oT ocn cumMmerpun. ]%O CKOJIBKO Pa3 M3MEHHUTCS MOMEHT HHEPLUH TeNa ;—

12

OTHOCHUTEIBHO YKa3aHHOI ocu?

10.3aK0H COXpaHEHUS MOMEHTA I/IMH}’J‘ILC&\(C BEIBOJIOM).

11.ITorernnansHas 3HEPTUS YaCTHUIIE] OHHQBIBaeTc;I BBIPAXKECHUEM U=3x*-12x. [Ipn xaxom
3HAYCHUH X YCKOPEHHE YacTUIILI OyIeT pa$H0 Hyni0?

12. BpamaeTcst BOKpYT HEIOABHKHON OCH TaK, 4T Yroi €ro MoBopoTa MEHAETCS B 3aBUCHMOCTH

- b2, | .
OT BPEMCHH t 110 3aKoHy @ = Z7i{ ¢ — ——]J, rae a>0, b>0. Haiftu MOMCHT BpeMCHH T, a TAKKe
<

|
qpcno 060poToB N 10 OCTaHOBKHY. |
i

13.CBA3b MexAy MOTCHUHAIBHON SHEPruei 1 CiIok ( ¢ BRIBOLOM).
14.Y10 Ha3BIBAETCS MOMEHTOM UMITY/IbCa?  YKa3aTh Ha PUCYHKE BEKTOP MOMEHTA HMITYJIbCa

QTHATYTCIIBHO TOYKH O, a TaKXKe €ro HpOGIi(HI/IIO Ha OCh Z/
z |

® -




15.ITnardopma B BuJe AUCKA BPAILACTCA [0 MHEPIUK OKOJIO BEPTHKAIBHON OCH C YaCTOTOH
n=14 mun™. Ha Kparo m1aTGOpMEI CTOMUT HestoBeK. Korja ueoBek meperien B EHTp
w1aTHOPMBEI, YACTOTA BEIPOCIA JI0 n2:25MI;/IH-1'. Macca genoBeka 70 kr. OnpeaesnTs Maccy
mwiar¢opmMbl. MOMEHT HHEPLIUH YEIIOBEKA PACCUUTATH KaK AJI MATEpHAIIbHON TOUKH.

16.3aK0H coXpaHeHHs IMIYJILCa (C BEIBOAOM). [Ipy KaKMX YCIOBHAX PEabHO BBIIONHACTCS

3TOT 3aKOH Ha 3emie?
17.910 Ha3bIBacTCS MOMEHTOM CHJIBI? YKa3aTh HAa PUCYHKE HalpaBlIeHUE BEKTOpa MOMEHTA
CHIIBI OTHOCHTENBHO Touky O, YKa3aTh TakKe MOMEHT CHIBI OTHOCUTENBHO OCH Z.

® |

F

18.3aBHCHMOCTD KOOPAMHAT IBYDKEHHS YaCTHIIbI OT BpeMEHH MMeeT BHJ X=bsinwt, y=acosmt,
z=0, rne a,b, ¥ ® — KOHCTAHTHL. i
a) OIpEeNeTHTh PaAHyc- BEKTOP 7, CKOPOCTh ¥ U YCKOPEHHE ' JacTHIIBL;
[

b) HaWTH ypaBHEHHE TPACKTOPUN YACTHIIBL

19.HenHepIuaTsHBIE CHCTEMBI OTCUETa. AGCOIOTHEIE H OTHOCHTEbHEIE CKOPOCTH. CHIIBI

HHEPIHH (C BEBOJOM).
20.YxaxuTe HAIPABICHNE YTIIOBOH CKOPOCTH NPELIECCHN THPOCKOIIA & ', €CIIM M3BECTHO

YI7I0Bast CKOPOCTH THPOCKoma . [T0SCHATE peleHue.
@

/_( mg

3

21.MaTtepransHas Touka (YacTHIG) MAccOi MOPOLICHa T10J] YIJIOM 0, K TOPU3OHTY ¢ HayalbHOH
CKOPOCTBIO ¥g. TPaeKTOpHs MOJeTa JIEKHUT B BEPTHKANBHOH rockoctd XY (CM. pHC.). Och z
|

HAIPABIIeHa «HA Hacy. IIpeHeOperas COMPOTHBICHAEM BO3IyXa, HAHTH 3aBUCHMOCTb OT
e |
BPCMCHH MOMEHTA CHIIBI TSDKCCTH T"E@, HeI/]iCTBYIOHICFO Ha “acTuIy.

22.Teopema 0 OBUKEHHH LIEHTPA MHEPLHH (C BEIBOJIOM).



23.Kakwe ITyHKTHI CIIEYIONIETO YTBEPIKACHHUS CIIPAaBENER? MOMEHT MHEPIUN Tela
OTHOCHUTENIFHO OCH BpAIlICHUS 3aBUCUT OT:!

a) OT MOJOXKEHHS OCH BPAIICHHUS,

b) oT MOMEHTa CUIIbI; ‘

C) OT Macchl Tena;

d) ot yrioBoro yckopeHus Teia.

24.Teno maccoit m=0,1 K1 GPOIICHO ¢ HEKOTOPOH BBICOTHI B TOPH30HTANBHOM HANIPABICHUH CO

cxopocTrio 20 m/c. HaliTi MojtysTh IpHpalllen s MOMEHTA HMITYJIbCa TENa |ﬁ| OTHOCHUTENBHO

TO4UKH OpocaHus 3a nepsble 5,0 ¢. COnpoTHBIEHUEM BO3yXa IPEHEOPEYb.

25.CxanspHoe Ipou3BelcHHE (ONpeieNeHte, crocol pacuera).

26.HammcaTs ypaBHEHUE ABIKEHUS VI TE/Ia MAcCOH m, Ha KOTOpoe AeHCTBYeT criia
COIPOTHBIICHUS, TIPOTIOPIMOHAIBHAS CKOPOCTH.

27 Bpycok ABHXKETCS BIOJIb ropHSOHTaﬂLﬁof/‘I MTOBEPXHOCTH 1O ICHCTBUEM IIOCTOSHHOH IO
BENTHYUKHE CHJIHI, HATIPABJICHHOM ITOX YIIoM 0, K Topu3oHTy. KooddunuenT Tpenus Mexay
6pyckoM 1 moBepXHOCTHIO paBeH 0,25, IIpu kakoM 3HaYEHHH yIia 0. yCKOpeHue Opycka BIIoib
MOBEPXHOCTH OyZeT MaKCHMAJIbHLIM?

28.YpaBrHeHnue MOMEHTOB. Y paBHCHHUE ,I[I/II%{aMI/IKI/I BPAIIATEIEHOTO JBIKEHUA OTHOCHTEILHO
HEMOJ[BIKHOM OcH (C BBIBOJIOM).

29.ChopmynupoBaTe TEOPEMY HlTeﬁHepai

30.Tonkwuii OJHOPOIHBIN CTEPAKEHD ,I[J'II/IHHOI/I L MOXeT BpalaThCs BOKPYr FOPU30HTAILHOM OCH,
IPOXOAIIEH uepe3 KOHEL CTePKHA HepHGHZ[I/IKy.]'IﬂpHO emy. CTepyKeHb OTKIOHIIH Ha 900 T
MOJIOKEHHS PABHOBECHUS M OTILYCTHIIH. Ompeﬂenms CKOPOCTB VHIIKHETO KOHIIA CTEPXKHA B
MOMEHT IPOXCOKIEHNSA PAaBHOBECH.

31.Y10 HA3KIBAETCA MOMEHTOM I/IMH}’JIBC&? Ykazarh Ha PHCYHKC BEKTOP MOMCEHTA HUMIIYJIbCA
OTU " MTCIIBHO TOUYKH O, a TakKXKe €ro HpOdKHHm Ha OCb Z.

©



32.Teno BpamniaeTcst BOKPYT HEMOABIIKHON OCH TaK, YTO YIOJI €ro II0BOPOTA MEHSIETCS B
bt

-

I

3aBHCUMOCTH OT BPEMEHH { 10 3aKoHy ¢ = 2rt{ at — —), rjie a>0, b>0. Haliti MOMEHT BpeMeHH

T, a TAKXKC IUCJIO 060pOTOB N J0 OCT&HOBKI/I.
\

33.MoMeHT nHEPIIMK TOHKOI'O OJHOPOJHOTO CTEPIKHSA OTHOCUTENIBHO OCH, IPOXOIALIEH Uepes
KOHEI{ CTeP>KHA (C BBIBOJIOM). ‘

34.YacTuia Maccoi m ABIKETCS 3aMEJIEHHO T10 OKPYKHOCTH ¢ HEHTPOM B Touke O co
R | w —i
CKOPOCTBIO %, YKa3aTh HA PUCYHKE HAlPaBJICHUS: BEKTOPOB YIIIOBOM CKOPOCTH ¢, MOMEHTA

MMITyTbCa L, OTHOCHTENEHO TOUKH O, IPOEKIUI0 MOMEHTA AMILYJIBCA Ha OCh Z L ;, HOPMAIIBHOE
‘ :
Wn, TaHTeHIMANBHOE W, B TIOJIHOE WYCKOpeHUS.

z

oCb Bp. \\ 4

m\

-

v !

35.Cuna ¢ komnonenTamu (3, 4, 5) H npuitoxxeHa k Touke ¢ koopauHaramu (4,2,3) M. Hafitu:
a) MOMEHT CHJIBI M OTHOCI/ITCJ”;IBHO Havajia KOOPAUHAT;

M |;

b) MoAayab BEKTOpa

|
|
|
|
1

¢) MPOEKIHUIO Ha OChb Z MOMEHTA CHIIBI My,

|
36. BrraucieH e MOMEHTA HHEPIHY CTEPIKHS OTHOCHTENEHO OCH, IPOXOMISNIEH depes ero KOHEIL,
37.JT¥icK BpaInaeTcsl pABHOMEPHO ¢ HEKOTOPOI YrioBoit ckopocThio @, Haunnas ¢ MoMenTa
BpeMeHH t=0, Ha Hero JeHCTBYET MOMEHT CUJI, TPAbUK BPEMEHHON 3aBUCHMOCTH KOTOPOTo
IpeICTaBIIeH Ha pucyHke, Hapucylite rpadhux, IpaBUIBbHO OTPAXKAIOLIHii 3aBHCHMOCTS MOMEHTa

HMITyIbca OT BPEMEHH

1 t;



38.ChopmynupoBath TEOpEMY HlTeﬁHepa.; Brruncnenne MOMEHTa MHEPIAU CTEPKHS
OTHOCHUTEJIBHO OCH, MPOXOoAIiel yepes er;o LIEHTP MAacC.
39.Yto Ha3pIBaE€TCS MOMEHTOM UMITY/Ibea? YKa3aTh Ha pUCYHKE BEKTOP MOMEHTA HMITYJIbCA
OTHOCUTENBHO TOUKH O, a TAKKe ero MPOEKIUIO Ha OCh Z.

‘

"ol

O,

40. 32BHCEMOCTE KOOPIMHAT JBI)KEHHMS YACTHIIBI OT BpEMEHHU UMEET BH/J X=bsinwt, y=acosot,
z=0, rme a,b, ¥ ® — KOHCTAHTEHL | '

a) ONpENENUTh PajIyc- BEKTOP ¥, CKOPOCTE ¥ M YCKOPEHHE 17 9acTHLbL;

b) HaliTH ypaBHEHUE TPACKTOPHUH HACTHLIBL.

41 . KOMIIOHEHTBI CKOPOCTH YaCTALBI H3MEHSIOTCS CO BPEMEHEM 10 3aKOHAM vx—acoscot
vy=asinwt, v,=0, rie a ¥ ® — KOHCTaHTBL HaI/ITI/I MOJLyJIA CKOPOCTH i v, YCKOpPEHHUs iIiz |, a TaKxe

Yron 0. MeXay P H W . ;

1

42 MarepuansHas Touka M ABHKeTCH IO OKpY}KHOCTI/I o cKOpocThio t. Ha pue. 1 mokasau
rpaduK 3aBUCHMOCTH IIPOCKIUU CKOpOCTI/I . OT BPEMEHH ( T —AMHIIHEIA BEKTOP
TIOJIOKHTENBHOTO HATIPABJICHNSI, ¥, — IIPOSKIHA # Ha 3To HanpasjieHue). [Ipyu 3ToM BEKTOP

|
IIOJIHOTO HATPABJICHHUS Ha puc. 2 MMeeT Hanpasinerue a)4 b)3 ¢)2 d)l OTBET NOSICHUTb.

Uy

puc. 1 puc. 2

43.1lenTp macc ( uHepuuu). Teopema o JBIDKCHHH LIEHTPA Macc.

| "
Bonpocsl k pefiTHHr-KOHTpo.I10 Ne2
MoexyapHo-KHHETHYECKAS TeOPHs HAAJbLHOr0 ra3a
¥ HAYAJIA TEPMOAMHAMHKH

Bapuanm 1 Bapuanm 2
1. 3arnmcaTs OCHOBHOE ypaBHEHHE 1. Yo Ha3BIBACTCA UMCIIOM CTENEHEH
MOJIEKYJISIPHO-KMHETHYECKOH TEOPHH. cBOGO/IBI MEXaHUYECKON CHCTEMBI?
2. KakoB cMbicn GyHKIMH 2. KakoB cMbIC/1 YCIIOBUS HOPMHPOBKH
pacrpeneneHua? dyHKUHY pacTpeaeneHus’?



3. Harmcats dopmy1y onpeaeseHns
CPEAHETO 3HAUCHUS HEKOTOPOH BEJTUUYMHEI i,
3Hasl YHKLMHIO paciipeieseHus f(x).

4. Teno mepexonut uz cocTosdHus 1 B
COCTOsIHME 3 OTMH pa3 HOCPEACTBOM ‘
npouecca 1-2-3, a apyroit pas 1-4-3. B kaxom
HpOLIeCCe H3MEHEHNE BHY TPEHHEH 3Hepriu

oonbie: AU, .3 unu AU, 447
las uneanpHbIL,
Pl 2 3
———
A
&
1 4
' %

9. Yemy paBHO umciio creneHeit
cBoGoaB! 111 MonekyItbl CO, ¢ yueTom
KOJIe0aTeIbHOTO ABMKCHHS MOJIEKYJ1?

10. B mByx cocynax mpu KOMHaTHOH |
TeMIIepaType XpaHUTed 1o 1 Moo rasa. B
NIePBOM COCYAE Ta3 COCTOUT U3 OJHOATOMHBIX
MOJIEKYJI, @ BO BTOPOM — U3 [BYXaTOMHBIX. |
OnpenennTs OTHOLIECHHE BHYTPEHHMX
SHepru# stnx razos U;/U,?

3. BoIpasuth BepOsTHOCTD vepes
yHKIMIO pacnpeneneHus.

4. Teno nepexomur u3 cocTosHus 1 B
COCTOSIHME 3 O/IMH pa3 NOCPEICTBOM MpoLecca
1-2-3, a npyroii pa3 1-4-3. B kakom nponecce
M3MEHEHNE BHYTpeHHeH sHeprun Gonbiue: A U,
23 unn A Up,3? Taz uaeanbHaiil.

T 1 4

4

9. Ilpu kakux ycnosusx (no p u T) raz
MOXKHO CUUTATH UACATBHEIM?

10. B nByx cocyaax npu KOMHATHOM
TeMIieparype XpaHuTes mo 1 Mojiro rasza. B
NEPBOM COCY/IE a3 COCTOMT U3 OQHOATOMHbIX
MOJIEKYJ, & BO BTOPOM — W3 TPEXaTOMHbIX.
OnpesennTh OTHOLIEHHE MOJIAPHBIX
TETIIOEMKOCTEH 3THX razoB MPH MOCTOAHHOM
obbeme?

Bomnpoce k peliTunr-conrpomio Ne3
DJIEKTPOCTATHKA M NOCTOSIHHLIA TOK

Bapuanm 1
1. Chopmynupopate Teopemy ayccal

U1 BeKTopa X . |

2. HanucaTb rpaHHYHbIe YCII0BHA ,E[J'IH:
HOPMaJIbHbIX COCTABJISAIOLMX BEKTOPOB ‘
HAIIPKEHHOCTH M BIIEKTPUYECKOTO
CMeIUeHHs Ha IPaHuLE ABYX AN3JIEKTPHKOB.

3. B uéM cMBICI 37I€KTPOCTATUYECKOM
3aLHUTHL?

4. Yemy paBeH MOTeHLHMAN B LIGHTPE
3apAKEHHOTO KOMbLA (?

5. ITonas sapsxeHHas cepa
OKpyXeHa chepuUecKUMH CI0AMH
JUBJIEKTPUKOB (CM. PUCYHOK)

Bapuanm 2
1. Chopmynupoats TeOpemy

I'aycca ans Bekropa D .
2. Hanmcars rpaHu4HbIC YCIIOBHS 11
1

TAHIrCHUMATLHBIX COCTABIAIINX BEKTOPOB E
1

40 D‘C Ha rpaHule pasaeia AByX AUDJICKTPHKOB,

T

3. Hanucarb BblpaxkeHus AJ1s [IOTHOCTH
SHEPrUU BJIEKTPUYECKOTO MO,

4. Yemy paBHa HaNpsLKEHHOCTh B LIEHTPE
3apsKEHHOTO Konblia Ey?

5. Ilonas 3apsbkeHHas cdepa okpyskeHa
chepHUeCKUMHU CITOSIMH AUIEKTPUKOB (CM.
PUCYHOK)




IlocTpouTs 3aBUCHMOCTD
HalpsLPKeHHOCTH OT paauyca E(r).

6. DU3NYECKMI CMBIC IMBNEKTPHYecKor
IPOHULACMOCTH CPSIbI !

7. UT0 TaKoe 571eKTPOABIKYLIAs CUJa?

8. Chopmynuposars 1-i1 3axon Kupxrody

9. 3amicars 3akoH OMa B JIOKa/IbHOH
dopme.
10. CyTp KI1acCHYECKON 3MEKTPOHHOR!
TEOPUH JIEKTPOIIPOBOAUMOCTH METAJIIOB. |

11. Paccaurarh UMPKYJISLMIO BEKTOPA

E no zamxnytomy koutpy ABCDA n
CZIENIATb BBIBOABI O IIOTEHIIMAIIEHOCTH TMOJISI.

A L | B

|
12. T1o u3BeCTHOMN 3aBUCUMOCTH |
noTeHunana O(7) NOCTPOHTh KAYECTBEHHO |
3aBHCHMOCTD MOAYJISl HANPSKEHHOCTH (7).
|

IlocTpouts 3aBUCHMOCTD MOTEHLIMANA OT
panuyca ¢(7).

6. Ou3ruecKUit CMBICT BEKTOpA

NOJIAPHU30BAHHOCTHU P.

7. Hro Takoe HanpsxeHue?
8. Cdhopmynuposars 2-ii 3akoH Kupxroda.
9. 3anucars 3akoH [Pxoyna—JleHua B
J0KaNneHOH dopme.
10. B 4éM COCTOUT HEAOCTATOUHOCTD
KJIACCHUYECKOH 3JIEKTPOHHOU TeopUH
3NIEKTPONPOBOAUMOCTH METAOB?

11. PaccuuTaTs LMpKYJIALUMIO BeKTOpa £ MO
3aMKHYTOMY KOHTpPY ABCDA 1 caenath BbIBO/IbI
O TIOTeHLIUATEHOCTH TOJIA.

M

€ ="

12. Tlo n3BecTHON 3aBUCUMOCTH MOLYJIA
HAMPSKEHHOCTH E(7) OCTPONTD K aUECTBEHHO
3aBHCHMOCTD TIOTeHLMaNa (7).

CemecTp 3

Bonpoce! k pefiTuar-konTposio Nel
MarauTHoe 1moJjie u 3JIeKTPOMATHHTHAS HHAYKIHSA

Bapuanm 1

1. PackpbiTh nouaTye. MarHutHas
UHAYKIHS, €8 CMBICI.
2. ChopMynHpOBaHTEL 3aKOH [TOJIHONO

TOKa JUid BekTopa B .

Bapuanm 2
Copmynuposamy.
1. 3akou Buo u Casapa, ero ¢pmsnueckni
CMBIC]L.

2. 3aKOH IOJIHOrO TOKA s BeKTopa 7 .



|

@

3. ChopMyTHPOBAHTE rpaHUYHEIE
YCIIOBHS 111 TAHT€HUMAIBHBIX

— —

COCTaBJIAIOMUX BEKTOpoB B u H .

4. Yemy paBeH MarHUTHBIA MOMEHT! pm

BUTKa ¢ TokoM 1?7 Kyna o Hanpasnen (CM;
PUCYHOK)?

CR

5. B uéM 3aiiroyaercs spjaeHHe ;
3JICKTPOMArHUTHON HHIYKIHH, YeMy paBHa
OJC? Chopmynuporats npapuso Jlenua. |

6.ITpoBonsIIas TepeMBIUKa ABHKETCS
1
BAOJIb MPOBOALIEH PAMKA CO CKOPOCTHIO L

B MarHUTHOM mioyte B . Ykazare
HaIlpaBIeHUE HHAYKIIMOHHOT'O TOKA.

B

[

7. Jan rpaduk usMeHeHHs!
MarHMTHOTO JIOTOKA OT BPEMEHH.

ppabona c

POUWIUHOL

s

3. I'panununble ycnoBus 1jist HOpMabHbIX
COCTABIISIOLINX BEKTOpoB B u H

4.Yemy paBeH OpOUTANBHBI MATHUTHbII
MOMEHT ), SIIEKTPOHA C 3apAlIoM e U

CKOPOCTBIK) U ?

Vkazath ero HanpasieHue (cM. puc.).

5. SlBnenne caMOMHAYKUMK 1
B3aUMOMHIYKIH, nx DJIC.

6.IlpoBoasias nepemeiuka ABKETCS BAOJL
1
NPOBOJIAILEN PAMKH CO CKOPOCTBLIO U B

MarHuTHOM rosie B . Ykasate HanpaeieHue
UHAYKUHOHHOTO TOKA.

(o) B

7. JaH rpadux H3MEHEHHS: MArHUTHOrO
NOTOKA OT BPEMEHH.




Kaxk m3mensercs senuuuna DJC ‘
3JIEKTPOMAarHUTHONH MHIYKIUHH CO BpeMeﬂbm?
IocTpouts rpaduk g(f). !

8. [IpsamoyronbHbIii npOBonqubIﬁ
BUTOK JIGKHT B [JIOCKOCTH C JTHHHBIM
IPSAMBIM MPOBOAOM, 10 KOTOPOMY HPOTEKAET
TOK [.

s

Burok TanyT Bripago. [Tokasats
HaIMpaBICHHUs TOKA, HHIYLMPOBAHHOTO B .
BHUTKE, U CUJI, IEHCTBYIOLIMX Ha €T0 JIEBYIO H
MPaBylo CTOPOHE! |

9. YeMmy paBHa LIUPKYJSILUS BEKTOpA

HanpsokyHHoetd [ no 3amknyTOMy
kodTypy? Ha pucynke nokaszansl: [ — Toku
[IPOBOIUMOCTH, i — MOJIEKYJISIPHbIE TOKH,

1

10. IIpupona deppomaruernsma.

Bonpocsl

[ToctponTs rpaduik 3aBucumoctu DJIC
3/1eKTPOMATHUTHON MHAYKLIMH OT BPEMEHH £(F).

8. [IpaMOyroNbHBIH NPOBONOUHBINA BUTOK
JI@XKHUT B IIIOCKOCTH C AJTMHHBIM MPAMBIM
[IPOBOJIOM, MO KOTOPOMY NpPOTeKaeT TOK I.

Burox TanyT Bnipaso. [Tokasarn
HaIpasJIeHHsA TOK2, HHAYLHPOBAHHOTO B BUTKE,
1 CHJI, IEHCTBYIOMIMX HA €r0 JICBYIO U MPABYIO
CTOPOHBI.

9. Yemy paBHa LMPKY/ILIUS BEKTOpa

MarHUTHOW MHAYKLHH M0 3aMKHYTOMY KOHTYpY
1? )
Im3
h

10. Ipupona nuamarnerusma.

pefiTHRT-KOHTPOHONe2

Mexannueckne KoJieGaHusI H BOJIHbI

Bapuanm 1

1. Yro HazbIBaeTCs hazoit
rapMOHMYECKOro KoaeOaHus?

2. KaxoBa pasHoctk a3 apyx |
MasfTHUKOB (BTOPOI'0 OTHOCUTEJIBHO [1EPBOro)
(cM. pucyHOK)?

$

Kpaiinee nonoscrue

Bapuanm 2

1. Uto Ha3biBaeTCH JUTHHOM BOJIHEI,
BOJIHOBbLIM YUCI0M?

2. Kaxoga pa3HocTb ¢a3 IByX MasTHHKOB
(BTOPOro OTHOCUTENIBHO MEPBOro) (CM. pUCYHOK)?

L

S

I Kpatiinee

=i

(g

nosnoxeHue



3. Touka y4acTByeT B IBYX B3aHMHO!
NEPIEHANKYIIAPHEIX Konebanuax. Kakas
durypa Jlnccaxy y(x) nosnydaercs, ecin

y = 2CoSTt,
4cos(nt+m/2).

X

4. Cnoxwure rpadudecku 18a
FapMOHHYECKUX OAMHAKOBO HAMPABAECHHBIX
KonebaHus PaBHbIX NEPHOOB, HO CMELUEHHbIX
o (hase OTHOCHUTEIBHO APYT ApYyra Ha T,
aMIUIUTY /(b COOTHOCATCA Kak 3 : 1. Byner su
konebanue rapMoHHaeckum? Uemy pasHa
4acToTa CIOXKHOTO Koytebauus?

5. laHO HampaBJIeHHUE CMEIEHHUS
vactul. Kyna nemwxkercs BoiHa (Bieso,
BITpPaBo)?

6. Harmucats nuddepennumansnoe
YpaBHEHUE 3aTyXaroWuX KoebaHui u ero
pemenne. Kakor cMblcn koadduimedTa
3aTyxaHus, 0OpoTHOCTH?

7. lano ypaBHEHHE BOJIHE]
Y=d.sin2n(t/T-x/\), rne A, T, . —
TIOJIOXKMTEJIbHBIE BETNUUHBI, KOTOPHIE
ONMCBHIBAIOT BOJIHY. YeMy paBHA CKOpPOCTH
BOJTHBI?

8. Yto rakoe tazopas ckopocTs,
rpyInoBas ckOpocTh BOJIH?

_ 9. Uto HazbiBaeTcsa uuTepdepeHnyeit
BOJIH?

10. Tlepron xoneGaruii npys>KUHHOTO |
MaATHHUKa paseH 1. Maccy MasTHUKA ;
YBENUUHITH B 4 pasa. Kak n3aMeHHTCS NeprHos
KoJieGaHui?

3. Touka yyacTByeT B JBYX B3aHMHO
neprneHAnKyIIpHbIX Koaebanusax. Kakas durypa
Jluccaxky y(x) mosyuaercs, eciu

y = 2COSTt
x = 4cos(nt + ).

4. Cnoxwute rpaduuecku asa
rapMOHHYECKHX OJMHAKOBO HAIlPaBJIEHHbIX
KONe0aHus, Y KOTOPbIX YACTOTbI COOTHOCATCS KaK
1:3, aammuryast kak 2 : 1. Byner an
KoJyiebanue rapMoHnueckum? Uemy paeHa
4aCTOTa CIOKHOTO KoJteOaHs?

5. JlaHO HampaeJ/ieHHe CMELIEHHs YaCTHLI,
Kyna nBuxercs BonHa (BieBo, BIpaBo)

6. Hanvicatb BOSTHOBOE ypaBHEHYE.
[TosscHUTE ero cMbIch

7. CMeleHue YacTHL] Cpeaibl B IIJIOCKOM
OeryIuel 3ByKOBOI BOJIHE BBIpasKaeTCs
CooTHoIWEeHHeM & =&, - cos(w? — xx). Haiitu
CKOPOCTb CMELLEHHs HacTHIL B 3TOH BOJTHE.

8. Kax obpasyercs crosuas BosHa?
Onucatb €€ xapakTepHble 0COOEHHOCTH.
HanmcaTe ypaBHeHue cTos4el BOJiHbI.

9. Kak obpazyrotcsa 6ueHus?

10. Yro Ha3BIBAETCA MEXAHUYECKUM
PE30HAHCOM, PE30OHAHCHON YacTOTOI?

Bonpoce! k peiitunr-konrposao Ne3

! .
1. OnexTpoMarHuTHas IpUpoOaa cBeTA. [Tpurnun [roiirenca. 3aKOHBI OTPAKEHUS I
npenomiteHust. AOGCONIIOTHEIN W OTHOCUTENBHAIA OKa3aTeM npenoMieHus. IlonHoe BHYTpeHHee

OTpa>XCHHUC. CBETOBOIBIL.

2. KorepeHTHOCTE 1 MOHOXPOMATHYHOCTb CBETOBBIX BOJIH. BpeMeHHAsT KOTepeHTHOCTS.

Bpemsa u aynHA KOrepeHTHOCTH,



3. Onruueckad anuHa yTd. OnTHyYecKas pasHoCTh Xola. Pacuer nnTepdepeHIHOHHOM
KapTHHBI OT JABYX KOT¢PEHTHBIX HCTOYHUKOB.

4. IToyto¢hl paBHOM TOJINUHEI M PABHOTO HAKIOHA.
5. I[IpocTpancTBEHHAS KOTEPEHTHOCTH. Panmyc KOrepeHTHOCTH.

6. Ilpmanmn Irolirenca — Operens. Merox 30 Openens. [Ipsmonuneiinoe
pacmpocTpaHerue ceeTa. Judpaxuus OpeHens Ha KPyTriioM OTBEPCTHH U JUCKE,
7. Judpaxmust @payrrodepa 0T 66CKOHESUHO ATHUHHOMN MIPIMOH IIENH.

8. Mudpaxnua Opayrarodepa Ha 0AHOMEPHOM AUPPAKITMOHHOHN pelIeTKe.
9. Ilonsitue o ronorpadun.

10. EcrecTBeHHBIM U TTONSIpU30BaHHLIM cBeT. [lonsipusarus npu oTpaxeHnu u
npenoMyIeHnH. 3akoH bprocrepa.

11. longpusanus npu ABoHHOM JydenpenoMieHud. OObIKHOBEHHBIH U HEOOBIKHOBEHHBII
nyqn. Ontiudeckas ock Kprcrtamna. [lonasprusanuonneie npu3Mel. 3akoH Mairoca.

12. 3arpynHeHus B 9J1eKTp0MarHI/ITﬁoﬁ Teopuu Maxcpenna. HopmanbrHasg u aHOMalbHAsA
nmucrepcui. Metoasl HabMoIeHUs AUCIIEPCHH.

13. DnexTpoHHas TEOpHs JUCIIEPCHHU CBETA.

14. Iornomenue cBera. [{Beta Ten u jcneKTp HOTJIOIEHHS.
TEMBI CAMOCTOSTEJNBHON PABOTHI CTYAEHTOB
2" cemectp

1. ®usnxa — HAYKa IO3HAHKS MHPA.
2. IIpoctpancTBO U BpeMsl B DU3HUKE.
3. Yepusle AIPEI BO BeeneHHOM.
4. Vuerue K.O. Ilnonkosckoro.
5. MogenupoBaHue Ipoluecca PACIIPOCTpAaHEHHS yAAapHOH BONHBI IIPH B3pHIBAX B
PA3NUIHEIX Cpeaax. ;
6. KureTnka 0 TepMOJVHAMHAKA GUOIOTHIECKHX IIPOIIECCOB.
7. Topsimok u OECHOPSIIOK B MUPE GOJIBHII/IX MOJIEKYJL.
8. DKcnepHMEHTAIbHBIE WCCIIC0BaHUs 3JIEKTPOMATHUTHOTO MOJIA 3emnu B ofyacTH
CBEPXHUBKHUX YacTOT j
3" cemectp
9. lllapoBag MONHMA U €€ IPUPOIA,
10. MarauTHOE HOJe 3EMIIH. f
11. Monaug u e€ npupoza.
12. DIeKTpUYECTBO B KUBBIX OpraHm3Max.
13. DIeKTpUYECTBO B aTMOChEpE. 1
14. JlazepHO-MHIYIHPOBAHHbIE TUAPOIUHAMIIECKHE BOJIHEL.
15. du3nyecKre METO/bI PETUCTPAIUY 3EMIATPECCHHH,
16. TlpuMeHeHWE YNLTPA3BYKa B HHTPOCKOIIHUA.
Cuucoxk MoxeT OBITh 3HAYUTENIHLHO }pacmupeH. Temy pedepaTa CTYyAEHTBI COTIACYIOT C

IIpCIoIaBaTeIICM.



Bompockr mpoMeskyTOUHOI aTTeCTAMA 110 HTOTAM 0CBOCHHS AMCIHILUIHHbI
Bompocs! k 3k3ameHy o cemectpy Ne2

|
I. Mexanuka

1. Mexanmyeckoe nBrkenne Kak npocreiimras Gopma arkenus Matepun. CucreMa
orcueta. [Ipuamun otHocHTembHOCTH [anuyes. [Ipeobpasosanus [anunes. Paamyc-extop.

2. Matepuanbras Touka (dactuna). Tpaekropus. Paguyc KpUBU3HEI TPaeKTOPHH.
Jluneitnas cKopocTs U IMHEHHOE yckopeHue. [locTynarensHoe ABUKEHHE TBEPIOTO TEIA.

3. TanrennmanbLHOE M HOPMAIBHOE YCKOPeHHS. CBA3L MEXTY JIMHEHHBIMY U YITOBBIMH
KMHEMATUYECKUMHU BEJIMUNHAMH.

4. ITepebiii 3axon HproToHA M MOHATHE HHEPLMAILHOM CHCTEMBI 0TCYETa. BTOpoii 3akou
HbI0TOHA W TIOHSATHE CHIIBI, MAacChl X UMITYJIbca. Y paBHeHHUE JIBMKeHus. TpeTuit 3axon HpiotoHa
U TIPENEIIb] €T0 IPUMEHUMOCTH,

5. HennepuuanbHele CUCTEMBI 0TCUETa. AGCOIIFOTHBIE K OTHOCHTENBHEIE CKOPOCTH U
yckoperue. Cujibl HHEPITHH, ‘

6. CucteMa MaTepHaIbHEIX ToueK. LlenTp wuepuuu (1ieHTp Macce). Teopema 0 IBHKEHAN
LEHTpa MHEPITHH, |

7. Ionatue abcomOTHO TBEPAOTO Tefa. MOMEHT HHEPIUK TeIa.

§. Teopema Llteitnepa. |

9. MomeHT cutbl, MoOMEHT I/IMHYJ'IB‘CEL. VY paBHEHHE MOMEHTOB, Y paBHEHME
BPAIIATEIBHOr0 JBHKCHUS TBEPAOTO TEJIA|OTHOCHTENBHO HEOABIKHOM OCH.

|
10. I'mpockonuaeckuii 3G GexT. CBOdO)lHHe OCH.
|
|
11. 3akoH coxpaHEeHHS UMITYJIbCa U Tperni 3akoH HeroToHa.
|

12. 3aKkoH coxpaHEHUI MOMEHTA UMITyJIbCa,
!
13, PaboTa 1 3HEprusl B MEXaHUKE. SHTpFI/ISI KHHETHYeCKas U IOTeHI[HaIbHAs,

14, Iongree cuitoBoro 1oirl. Cesa3k Me>g3my NOTEHIUATIBHOMN SHEPTUEH U CUIIOH.
\

15. 3axoH coxpaHEHHUS MEXaHUIECKON SHEPTHu,

\
16. KOHCEipBaTI/IBHBIC u HeKOHcepBaTI:/IBHBIe CHUJIBI. KOHC@pBaTI/IBHa}I 1 AUCCuIiaTuBHasn

CHCTEMEBI. ;
I
17. 3agaun MeXaHWKU JKUIKOCTEH U Ma30B,

18. Ypasrenue Diinepa. l
|
19. YpaBueHue HEPA3PHIBHOCTH. VpaEHeHHe Bepaymnu.

20. Cuctema ypaBHEHHY ra3oquHAMHUKH.



21. Hupkynsauus ckopoctd. [loTeHnmansaoe 1 BUXpeBoe ABMKeHusA. Teopema
KykoBckoro. ‘

22. JlamuHapHBIH U TypOyJICHTHBINA PEXUMbI TCUCHHMS.
23. Teuenue Bsa3ko xuaxoctu. @opmyna Ilyaseis.

24. Tlpuanun oTHOCHTENbHOCTH JjirmTelina. Ponb cxopoctu ceera. [loctymar
HOCTOSHCTBA CKOPOCTH cBeTa. [Ipeobpasosanus Jlopenua.

25. JlopeHueBo cOKpallleHKe JIHHEI U 3aMEUICHAC BPEMEHU.
26. PenaTuBUCTCKU MMITYJIBC. B3aHMOCBA3L MacChl U SHEPTUH,
27. CTOJKHOBEHME U pactaj JacTull, JledexT Macc. DHEPrus CBsI3H.
28. COOTHOIIEHHE MEX/Ty TTOJIHOH SHEPrUEH U UMITYJIbCOM HaCTHUIIBL.
I1. OcHoBBI MOJIEKYJISIPHOH (PU3MKH K TEPMOAUHAMHKHI

1. [ToHsATHE WACAILHOTO ra3a. MoJIeKyIpHO-KMHETHUECKOE TOJIKOBAHUE TEMIIEPATYPhL.
MakpoCKOTHIecKIe apaMeTPhl CUCTCMBI.

2. BHyTpeHHsA SHEPrHs UileanbHOro rasa. Yueno crenenel cBo60/b!. 3aKoH
PaBHOPACIPENEIICHHUS YHEPTUH.

3. JlaByeHre ra3a ¢ TOUKH 3PEHUs MOJICKY IAPHO-KHHETHYECKOH Teopui. OCHOBHOE
ypaBHEHHE MOJIEKYIIPHO-KAHETHYIECKOH TCOPUHL.

4. YpaBHeHHE COCTOSHUS HACATBHOTO rasa (ypasHernue Knaneipona ~ Menzeneesa).

5. JIHHAMMUECKHE ¥ CTATHCTHIECKHE 3aKOHOMEPHOCTH B (hH3HKe. CTaTuCTU4ECKHH METO
HCCIIEIOBARHS cACTeMBL. [1oHATHE 0 (YHKIMH pacipe/IeNeHus.

6. ®azoBoe mpocTpancTBo. Dazopas Touka, hazosas sueiika. CTATHCTHIECKOE
yCpeHeHue. |
7. Pacnpenenenue Makceeiuta. CpenHre CKOPOCTH MOJICKYIL.

8. Bapometpudeckas dpopmyia. Paofnpenenem&e bBosibiiMana.
i

9. Pacnpenenenue Maxceena — B()jJ'IBIIMaHa.
10. Ypasuernue Ban-nep-Baansca. Hj?:OTepMBI peaJIbHBIX [a30B.
11. MetactaOuIIEHOE COCTOSHHE. Kgnmqecxoe COCTOSHUE.
12. BHyTpeHHAS JHEPTHA peaJIBHord rasa.
13. Dddexr Txoyna — Tomcona. C>i<H>KeHue ra30B U HOJIY4YCHUE HU3KUX TEMIICPATYP.
14. XapaKkTepuCcTHKa KUIKOTO COCTOHUS. BIrkHui IOPANOK.

15. oBepxHOCTHOE HaTsHKeHHe, CUIIE], BOSHAKAIONIME Ha KPHBOX IIOBEPXHOCTH XKHUAKOCTH.
®opmya Jlarutaca. CMadMBaHHE U KaWIIIPHBIC ABJICHUA.



16. Kpucrammmueckas pemerka. Janbanii NOPSZOK. YIIpyras u IyacTudecKas aedopmarns
TBEPJBIX TeIl. 3akoH ['yka.

17. @aspr BemectBa. Mcnapenne u kouneHcamus. Iliapnexne u Kpucrajum3sanusa, ®azosas
JUarpamMma. 1

18. [lonsTre cToNKHOBEHUS. YIIPyroe U HEYIpyroe cTONKHOBEHHSL.

19. IlpunienvHoe paccrosuue. 9(1)(1)6KTI/IBHO€ ceueHu¢ paccesHus. Cpeadss [IrHa
cBobonHOrO Mpodera. i

- 20. SIBnenme neperoca — nuddysms.
21. SIBnenue nepeHoca — TEMIOMPOBOXHOCTS.
22. SIBnenne nepeHoca — BI3KOCTb.

23. OCHOBHBIE TEPMOIMHAMHUYECKUE IOHSATHSA: BHYTPEHHSIS SHEPTH, paborta, Terutora.
YpaBsrHeH#e NepBOTO Havyala TepMOATHAMUKH.

24. 3aBHCHMOCTD TEIIIOeMKOCTH UACAIBHOTO rasa oT BUja nponecca. Pabora,
CoBepIIaeMast 1a30M IIpH U30IIpoLeccax.

25. Annabatryeckuii mpomecc.

26. OGparumeie 1 HeobpaTuMble Iponecchl. Kpyrosoit mporece (umK).

27. Huxn Kapuo u ero KITJ] 11 naeansHoOro rasa.

28. IIpunnmn NeHCTBHSA TEIIOBOTO ABATATEN H XOIOAMIHLHON MALITHHEL
i

29. Ourponus. 3aK0H BO3PACTAHMUS SHTPOIMH.

|
“ |
30. CrarncTudeckuii Bec (TepMOIMHAMUYECKAS BEPOATHOCTE). CTaTHCTHYECKOE
TOJIKOBAaHHE BTOPOTO HaYasa TEPMOIUHAMUKIL.
|

Bonpocsl k bksaMeHy nmo cemecrpy Ne3

» JVIEKTPHHECTBO H MATHETH3M

1. 3axon Kynona. Hamnpsbxersocts ajiekTpoctaTnueckoro nost. [IoHsTHe
! N
3JIEKTPOCTATHICCKOTO H0JIA. [IpMHIMII CYNIePIIO3HINHT IIEKTPHIESCKHIX HOJIEH,

|
2. lorox HanpspxkernocTa. Teopema ["aycca 4iist 571€KTPOCTATHYECKOTO TIOJA B BAKYyMe.

|
3. Ilpumenenue teopemsl ['aycca zulsi pacuera noJjici.

4. Pabota crit 3leKTpOCTaTHYECKOIO | o, [MupKynsuus HAIPSHIKEHHOCTH
JIEKTPOCTATHUECKOTO OIS, |

5. IloTenmuan. Pasuocts HOTCHI_[I/IaJIQB. CBs3b MEXAY TIOTCHINATIOM U HaIPSYKEHHOCTBIO
3IEKTPOCTATHYECKOTO ITOJIA.

6. CBOGO/IHBIE U CBA3AHHEIC 3apsIE! B BewecTBe, TUIBI HU3IeKTpUKOB. VOHHas,
DIICKTPOHHAS ¥ OPUCHTALIUMOHHAS [I0JISPH3aIHHL.



7. IonspusoBagHOCTS, Ju3JieKTpydecKas BOCTIPHIMIHBOCTE BEIIECTEA 1 ee 3aBUCHMOCTD
OT TEMIEPATYPLIL.

8. Teopema I"aycca s BUICKTPHYECKOT0 OIS B UIIEKTPHKE. OneKTpuYecKoe
cmemenne. JusekTpraeckas IpoHUIAeMOCTh cpenibl. HanpsxeHHOCT 9TeKTpUTecKoro moms B
JH2JIEKTPHKE, |

9. I'panyanbIe YCIOBAA IS SIEKTPIYECKOTO OIS Ha TpaHuLe paszena “AudNIeKTPUK —
TUBJIEKTPUK . 1

10. Pactipenenenue 3apsios B IIPOBOJHHKE. DIIEKTPOCTATHUECKOE 10JIe BHYTDPH U CHAPYKH
NPOBOJHUKA. DIEKTPOCTATHYECKAs 3aHTA,

11. DnexTpoeMKocTh YCAUHEHHOTO NPOBOJHKKA, CHCTEMBI IIPOBOAHUKOB U KOHJIEHCaTopa.

12. 9Heprn;1 3APAKCHHBIX YEAUHECHHOI'O IIPOBOJHHKKA, CHCTEMBI IIPOBOOHUKOB U
KoHAeHCaTopa. 3Hepr W51 JJIEKTPUYUECCKOTrO moJIst, O0BheMHAS IIJIOTHOCTE 3HEPIruu SNIEKTPUYECKOTO
I10JI4.

13. XapakTepHCTHKA BIEKTPHUECKOTO OIS 1 YCJIOBHSA €T0 CYLIECTBOBAHUA. Pa3sHOCTD
HOTCHIUATIOE, SJIEKTPOABIKYIIAs CIIIA, HAPKEHYE.

14. Knaccuueckas AIIEKTPOHHAS TEOPHUL 3JICKTPOIIPOBOIMMOCTH METAJIIIOB H €€
HEOCTATOYHOCTD. 3

15. Bemon 3akor0B OMa 1 Jlxoyims — Jlenna u3 ANICKTPOHHBIX IIPEACTABIICHHH.

16. Nonu3anus MOneKys1 1 aToMOB, pexoMOMHaNUS HOHOB. PaGoTa nonm3ammy. Y napras
HOHH3AIHNS, i

17. HecaMoCTOSTENBHEIH H caMOCTOSTEBHET Fa30BEIe pa3psiibl.

|
18. TonsaTue o mrazme. CriocoGbI CO3MAHMS ITA3MBEL KBasuHeHTpasbHOCTD IIA3MBL

HebaeBckumit paquyc skpaHupoBaHus., ITnasmennas yacrora.
\

19. HuskoTtemneparypras miasma H|ee IpHIMEHEHHE,
|

20. Beicokotemneparypras miasma. [TpoGiema OCYILIECTBIICHUS YIPABIIIEMOTO
TEPMOSIICPHOI'O CHHTE3A. ‘

21. 3axon Ammepa. Maraurtaas MHAYKOus, 3akoH bro — Cagapa. [TonsaTHE MarHUTHOrO
nojis. IIpuHIKT Cynepnosuiuy MarauTHEIX Holel. MarEMTHEL MOMEHT.

22. MarrwuTHOE TIo1e IPAMOJIHHEHHOIO U KPyroBOIO TOKOB,
|

23. IupKyIA1Es BEKTOPA MATHUTHOM HUHIYKIMH. 3aK0H IIOJIHOI0 TOKa. MarHuTHOE 110J1e
JIMHHOTO COJISHOHJa U TOPOHIA. |

24. MarruTHOE B3aMMOJICICTBHE TOKOB ¥ SMHULA CUJTHI TOKA — amIep.

25. MlHBapuaHnTHOCTH BNEKTPUIECKOTO 3apsyia. Buxpesoe mose JIBHXKYILErocs 3apsaaa.
Marsetnsm kak pensiTuBHCTCKEIH ddhdeKT.



26. JIpusxeHne 3apaKeHHBIX YACTHI] B NIEKTPUYCCKUX ¥ MATHUTHBIX ITOJISX.

27. Spdexr Xomra, [Mpurnun I[GI\/'I(:)TBI/IH YCKOPHTENEH 3apsKeHHBIX YACTHII.

28. [lonsATHE MATHUTHOTO MOMEHTA ATOMA.

29. MHKpO- 1 MAKPOTOKH, Monexymsiprrie Toku. Maruuraas BOCIIPHUMYHUBOCTH BEILECTBA.

30. 3axoHn nosiHOT 0 TOKa )11 MarHiTHOT'O IIOJId B BCIICCTRE. HaHpH)I(eHHOCTB MATrBHTHOT'O
moJi1. MarauTras IIPOHNIIaCMOCTBE Cpeabl. HHI[}’KL[I/I?I MarHUTHOTO II0JISI B BEILIECTBE.

31. T'paHuYHBIC YCIIOBHS T MATHATHOTO [OJIS Ha TPaHHIIe pasjiena ABYX Cpefl.
32. Tunel Marsetnkos. Kpusas Hamaranunsanms. Touka Kropu. Jlomensr.

33. Onzit ®@apanes. MarHUTHEIR TOTOK. OJC unnykuu. OCHOBHOM 3aK0H
SJIEKTPOMAarHUTHOM uHyKItK. [Ipasuio Jlenma,

34, CaMOI/IHI[y'KHI/IH H B3aUMOWHOYKIIH. HHILYKTI/I]BHOCTL H B3aUMHaA HHAYKTHUBHOCTD.
Toxn Pa3MBIKaHUS U 3aMBIKQHUS.

35. OHeprus MarHuTHOTO 1mos1st. O6BEeMHAS THIOTHOCTE SHEPruU MAarHUTHOTO OIS,
IV. Konebauus n BoIHBI

1. CBoGoaHEIe 1 BEIHYXKICHHBIE xonebanus. [apMoHHYeCKHE MEXaHIMYECKHE KOIeOaHUs 1
UX XapaKTePUCTHKH. ‘
|
2. DHeprus rapMOHHYECKHX MEXaHHIECKUX Konebanuit, IIoHsTHE 0 TapMOHHUYECKOM H
aHTaAPMOHUYECKOM OCIELIIATOPE. ‘

3. CrnoxeHne OMHAKOBO HAIPABIEHHBIX TAPMOHIYECKHX KOTEOAHHH, Brenus.

4. CroxeHvre B3aHMHO IIepl'IeH,I[I/IKyJB{pHBIX TrapMOHIYCCKUX Konebanuit. Gurypsr
Jluccaxy. |

5. 3aTyxarouue MeXxaHHIecKue KOJ’Ie6aHI/I}I Hacrora, k03¢ dunnenT 3aryxanus,
JOrapU(pMUUECKHI NEKPEMEHT 3aTyxaH1/m MEXaHUYECKUX KOJIeOaHmIt.

6. BeIHYXIeHHBIE MEXaHUYIECKHIE KOJI66aHI/I$I AMIUIHTYZa 1 (a3a 0Py BEIHYKIEHHBIX
MEXaHUYECKUX KOJIeOaHuIX. ;

y |
7. Mexannueckuii pesonauc. Pesonancusie kpusbie. COOTHOIMEHHS Mexny ¢azamu
BBIHYKIAFOIIEH CHIIBI U CKOPOCTH IIPH MEXAHUYECKOM PE3IOHAHCE.

8. Mexanu3sm oGpazoBaHus MEXaHHYECKUX BOJIH B yIpyroii cpene. [IpojonpHele u
NONepeyHbIe BOIHEL BoHOBOE ypaBHEHHE 1 ero pererue. |'apMOHIUECKHe BOTHBL B HX
XapaKTEPUCTHKH.

9. ®a3oBas CKOPOCTH ¥ AUCIIEPCHS BOMH, BOIHOBOI MakeT u IPYMIIOBast CKOPOCTb.

10. Ionstre 0 xorepentHOCTH. MHTEpdhepenius BonH. CTosare BOIHEL



11. KoneGarensusiit korTyp. I'apMonmeckie SIICKTPOMArHUTHBIE KOJIEOaHMs U HX
XaPaKTePUCTHKH.

12. 3aryxaromue smeKTpoMarHuTHEIE KoTeOaHusL. Hacrora, ko3 duurent 3aTyxanus,
NOTapU(MUICCKUI IEKPEMEHT 3aTyXaHUs JJICKTPOMATrHUTHBIX KoyeGanuit. JIo6poTHOCTE
K0Je0aTeNnbHOr0 KOHTYpa,

13. BeiHy>KIeHHbIE 3)IEKTPOMAarHUTHEIE KOJIeGaHuUs. Amnnatyna u Gasa BEIHYKICHHBIX
ANIEKTPOMArHUTHBIX KOJIcOaHHid,

14. @apaneesckas u MAaKCBCIIIOBCKAsA TPAKTOBKH SIBJICHUS SJIEKTPOMATHUTHOMN UHIYKITHH.
Toxk cMemmenus.

15. Cucrema ypasuenuit Maxcsena, DIEKTPOMArHUTHOE TI0JIE.

16. BonHOROE ypaBHeHHE /15 21EKTPOMATHUTHOTO [IOJNS H €10 pemenue. CKopocTh
PaclIpoCTpaHeHn NCKTPOMATHUTHBIX BOIIH B Cpeiax.

17. OcroBHEIE CBONCTBa SJICKTPOMArHUTHEIX BOJIH. 3HepFI/I}I H IIOTOK dHEPTUH
SJCKTPOMAarEUTHEIX BOJIH, BGKTOp [TottuTHHTA. I/IMHyHBC SJICKTPOMATrHUTHOTO HOJI.

V. Onruxa

1. DnekTpomarauTHAs NpUpoxa cBeTa. Hpnnuun [rofirerca. 3axoHb! OTpaxeHus U
TIPEIOMIIEHU . AOCOIIFOTHBINR M OTHOCHTEIBHEIIN IOKA3ATE/ N npenomieHus. [lonHoe BHyTpeHHee

~

OTpPAXCHUE, (.,BeTOBOIIBI.

2. KorepenTHOCTD B MOHOXPOMATHYHOCTE CBETOBBIX BOJIH. Bpemennés xorepentHOCTS.
Bpems u jniaa KorepeHTHOCTH.

3. Onrtaveckas MmuHa myTH. ONTHAEECKAs PasHOCTE Xo/a. Pacuer HHTEPHEPEHITHONHOM
KapTHHEI OT ZBYX KOTE€PEHTHBIX I/ICTO‘JHI/IF(OB.
|
4. Ionocs! paBHOM TONIIUHEL 1 PaBHOTO HAKJIOHA,
|
5. TlpocTpancTBeHHAsT KOTEPEeHTHOCTS, Pajuyc KorepeHTHOCTY.
!

. \ : .
6. Ilpurmun Trofirenca -~ @perens. MeTox 30H ®penens. IIpsamosnuneiinoe
pactpoctpanenue ceeta. udpakuus Operens Ha KPyrioM OTBEPCTHH M HCKE.
1. Mudpaxuus Gpayurodepa oT 6ECKOHEUHO MTHHHOMN IPSIMOM IIEITH,
|

8. Mudpaxuus Opaysrodepa Ha 0qHOMEPHOIH IR PaKIIHOHHON pENIETKE.

9. IlonsiTHe o rosorpadum.

10. EcTecTBeHHBII 1 IIOJIAPH30BAHHEII CBeET, Honapu3zanus npu oTpaskeHuH U
npenomieHun. 3axoH bprocrepa. 1

11. Tonstpuzanus mpu 1BoHHOM HyﬁereHOMﬂeHHHu OOBIKHOBEHHBI! H HEOOBIKHOBEHHBII
my4qr. Orntudeckas ock Kpuctauia. [Tospu3annonHble Ipu3Mel. 3akoH Marroca.

12. 3aTpynHeHus B 5neKTpPOMAarHHTHOMN Teopun Makcpenna. Hopmanbhas u aHomanbHas
micnepenn. Metoap! HaGmroneHus RUCIICPCHH,



13. DnexTpoHHAS TEOPHS TUCIICPCHH CBETA.

14. ITornowmenue ceeta, [{BeTa TeI U CIEKTp MMOTJIOMICHUS.

7. YYHEBHO-METOANYECKOE 1 UH®OPMAIIMOHHOE OLECIIEYEHHUE
JUCHUAIINHABI ( MOAYJIA) PU3NUKA

JINTEPATYPA
a) OCHOBHAs JTUTEpaTypa:

1. Kysuneumos, Apremuit AprtembeBuu. Ousuka: Mexannka. MonekynapHas ¢usuka.
DNEKTPUYeCTBO M MarHeTH3M. DJIEKTPOMArHUTHBIE KojeOaHWs M BOJNHBEL OnTHKa : yyeOHOE
- moco0ue /A, A. Kys3menoB ; BrmaguMmMupckuiéi TrocyJapCTBEHHBIH YHUBEPCUTET HMEHH
Anexcannpa I'puropeeBuua u Huxomnas ['puropsesuua Ctonerossix (Biul'Y) .— M3z, 2-e, ucmp.
U gon. — Biagumup @ BiramquMmupckuil TocyqapcTBEHHbIH YHUBEPCUTET MMEHM AJIEKCaHIpa
I'puropresuua u Huxomas FpI/II‘OpBeBI/I‘{é. Cronerospix (Bal'y), 2013 .— 160 c. : m1 —
Wmeetcs snekTpoHHast Bepcus .— bubnuorp.: ¢. 155-156.

Msnanne Ha ap. nocurene: Ouzuka: Mexannka. Monekynspaas Gusnka. NEKTPHIECTBO U
MArHETH3M. DJIeKTPOMATHHTHEIC KoneOanus ¥ ponubl,  Ornruka [DieKTpoHHBIH _pecype] :
yuebnoe nocobue / A. A, Kysuenon ;| BrajuMupckuil rocy1apCTBEHHLIN YHABEPCUTET HMCHH
Anexcannpa 'puropsesuua u Hukonad I'puropresuua CromeroBpix (Bial'y) — Baamumup,
2013.-— ISBN 978-5-9984-0337-8. §

2. Kymam, Anexcanap AJjexceeBud. @hmxa . METOJHUECKHE YKa3aHUSA K TCOPETUYECKOMY
MaTepyaty, TPaKTHYECKHM 3aHATHAM ¥ 3aJaHUsAM, TeCTaM, KOMILIEKCY JIabopaTopHsIX paboT
I CTYHEHTOB mucTaHmpoHHOW dopmsl oOyuenus / A. A. Kymum, JI. B. I'pynckas ;
BaguMupCKuil TOCY 1apCTBEHHBIH YHI/IBGpICI/ITeT uMeHd Anekcannpa [ puropsesuda u Hukosas
I'puropsesuua CroneroBslx (Bial'Y), Kadenpa obLelt 1 NpuKiIanHoi HU3MKH ; DOA ped. A. A.
Kynuira .— Bragumup : BraguMupckuit TocyIapCTBEHHbIH yHUBEPCUTET UMEHH AJEKCaHJIpa
I'puropresnua # Hukonas I'puropbesuda ;CTOJ'ICTOBBIX (Bnl'Y), 2013 .— 214 c. : u., Tabn. —
HMeeTcs anexTpoHHAA BEPCUT .— BHGJmojrp.: c.211-212.

M3nanme Ha Ap. HOCHUTEIE: @I/I3I/IK8.1[3J’I€KTDOHHLII‘/’I pecypc] : METOAMYECKHe YKa3aHWs K
TEOPETHUYECKOMY MaTepHaly, IpaKTHYECKAM 3aHATHSM ¥ 3aJaHUsIM, TECTaM, KOMILIEKCY
jadopatopHeix paboT JiJisl CTYJIEHTOB nncfaHumofll-loﬁ hopmer obyuerus / A. A. Kymuur JI. B.
I'pyrckas . BiaaguMupekuil rocyapeTBeH bl yuusepenTer uMenn Ajiekcanjpa ['puropbesuia
u Hukomas I'puropeesuya Cronerossix (Bal'V), Kabenpa obmel m npuiiaHON (bU3UKH ;. 110J1
per A. A, Kymna — Biiagumup, 2013. ¢

3. ®uspka : METONMYECKUE YKAsaHMS [l TOATOTOBKM CTYAGHTOB K TecThpoBanuio / A. O.
lankua [u ngp.] ; BuaguMmupckuif rocyqapCTBEHHBIH YHMBEPCUTET HMEHH Anekcanapa

I'puropsesmya n Hukomast ['puropsesuda Cronetospix (Bul'Y), Kadenpa obmeit u TIpUKJIaTHON




dusuxy .— Bnagumup : BraguMupckuit rocynapeTBeHHBIH YHHMBEPCUTET UMEHU AJieKcaHzapa
I'puropsesuua 1 Hukomas I'puropseswua Cronerospix (Bal'V), 2013 .— 243 ¢. : wn —
Umeercs snexrponnas Bepeus .— bubinmorp.: ¢. 242,

Wsnanne Ha 1p. Hocurene: Qusnka [DIeKTpOHHEIL pecype] : METOTHUECKHE YKA3AHHS JIIs
IMOAIQOTOBKM _CTYAEHTOB K TectupoBanuio / A. @. Taukun [m ap.] : BaamuMmupckuii
TOCYIAPCTBEHHULIN yHUBEpcHTeT uMeHN Anekcanapa ['puropsesrua u Hukomas [puropnepnua
CroueroBsix (Bal'Y), Kabenpa obmeit u npukinagsoi dusvukn .— Baamgumup, 2013.

6) HononHutensHas TUTEPaTypa (110 BEIGOPY B PEKOMEHIAIUSM JIEKTOPA)

1. Fanxun, Apxanuit ®exopopuy. Jlexuuu mo ¢usuke : B 4 4. : [yuebroe mocobue] / A. @.
Fankna ; Brnamgumupekuit rocynapcTBeHHbIM yHuBepcureT (Bal'V) .— Bragumup
Brnapumupckuii rocynapcTeeHHsIi yausepenter (Bal'y), 2004-2007.

Y. 2: MonekyndapHad GuU3uKka ¥ TEpMOTUHAMHUKA [DIIEKTPOHHBIA pecypc] .— DIEKTpOHHEBIE
TeKcToBBIe ganusle (1 ¢aiin : 5,37 M6) .— 2005 .— 77 c. : uin. — 3ariaBue ¢ TUTYj1a 9KpaHa .—
DNEKTPOHHAs Bepcus MedaTHOH mybmukaruu .— Bubimworp.: ¢. 76 .— CBOGOIHBIA JOCTYII B

SIEKTPOHHBIX YHTANBHBIX 3a1ax Oubnuorekn .— Adobe Acrobat Reader 4.0 .— ISBN 5-89368-
543-1 — <URL:http://e.lib.vlsu.ru:80/handle/123456789/469>.

2. Ilpoxomesa, Hanexaa CepreesHa. COopuuk 3amad mo ¢uszmke / H. C. Ilpokomesa ;
Brnagumupckuii rocymapcTBeHHBIH yHuHBepcureT (Bial'Y) — Wsp. 2-e, uenp. u gmom. —
Bragumup : Bnamumupckuit rocymapcrseHHbIN yHEBepcuteT (Bal'Y), 2010 — 65 ¢ —
NMeetcs siieKTpOHHAS BEPCUST .— EI/I6J‘[I/IOI;“p.: c. 64.

I/I3)ia1i:v1e Ha Jp. HocuTene: COOpHHK 3%1;[2111 o dusure [Dnexrpounstit pecype] / H. C.
IIpoxomena ; BaraguMUpCKI rocyapcTBEHHLI yausepcuteT (Bnl'Y) .— Buamumup, 2010 —
ISBN 978-5-9984-0043-8.

3.Yepros A.I'.3amaunuk no ¢uznke: Yqé6Hoe mocobue mist BTy30B / A. I'. Ueptos, A. A.
BopobeeB. — 8-¢ u3a., mepepad. 1 mom. — M. :@usmatnut, 2007. — 640 c. : uin., tabn. — ISBN 5-
94052-098-7.

4. ImutpueBa, Enena BajepneBna. Y\L‘IG6HOC nocobue mo ¢usuke : MexaHuka / E. B.
Jmurpuesa, B. C. Tlnemmusues ; Bragumupckuit rocynapcTeennslil yausepcuter (Bal'Y) .—
Bnagmvup : BragmMmupckuii rocynapcTBeHHBIM yruBepcuteT (Bal'V), 2009 .— 143 c¢. : wuin,
Tabn. -— ViMeeTcs 3JIeKTpoHHAas BEpCUs .—iBH6nH0rp.: c. 143.

Mznanne Ha ap. Hocutelne: YueOHoe nocodue 1o Gusuke |DIeKTPOHHBIM pecype| @ MeXaHMKa /
E. B. JImutpuesa, B. C. ITnemusues ; BoaguMupekuil rocyaapcTBeHHbId yaupepeuteT (Bal™V)
— Biaymmmup., 2009 .— ISBN 978-5-9984-0005-6.

5.Cageanes H.B.Kypc 0bwei dpnsmkn : yuebHoe nocobue ana BTy308: B 3 1./ U. B. CaBenbes. —
7-e u3A,., ctepeotun. — CMN6.: Nanb, 2007 — (/lyuwme knaccuyeckune yuebumnku) (Knaccuieckas
yueBHan mTepatypa no dusmke) (YuebHMkn ans By3os. CrieunansbHan nntepatypa). — ISBN 978-
5-8114-0629-6. i

6.7Kapenopa, Ceernana Bukroposna. ®Ousuka TBEPAOrO Tela : METOAMYECKHE YKA3aHUA K
nadopatopHbM pabotam no ¢usmke / C. B, XKapenosa, H. C. IIpoxomesa, E. JI. Hlamanckas ;



Brapumupeknit rocynapcrennslif yHuBepeuter (Biul'Y), Kabenpa ¢usukn u IpHKiamgHOM
MatemaTukd ; mox pen. C. B. JKapenoso#t .— BuaguMup : BraguMupckuii rocynapcTBeHHbIN
yrusepeuter (Bnl'Y), 2010 .— 39 c. : wn., tabn. — MMeeTcs 31MeKTpoHHAs BEpCHS .—
bubnworp.: ¢. 38.Msnanue na xp. Hocutene: Puznka TBEPIOrO Tena [INEKTpoHHLIA pecype] :
METOAMYECKUE YKa3aHus K naboparopuuiM paGoram mo ¢usuxe / C. B. JKapenosa, H. C.

IIpoxomesa, E. JI. Ilamanckas BnaHhMHDCKHﬁ rocylapcTBEeHHLIA vausepcuteT (Bal'V),
Kadenpa busuku 1 npuxragaoi Marematuky ; nog pen. C. B. JKapenosa .— Buagumup, 2010.
|

7. Tpopumona T.!.Kypc dpusnku: yqe6Hde nocobue gna sysos / T. U. Tpopumosa. — 18-e u3g,,
ctepeotun. — M.. Akagemwua, 2010. — 557, [3] c.: un., noptp., Tabn. — (Bbicwee
npodeccmoHanbHoe obpasosaHue). — Mpeam. ykas.: c. 537-549, — ISBN 978-5-7695-7601-0.

8.JKapenosa, Cpersiana BukropoBna, Ousuka atomMoB u Monekyl. SnepHas (H3uKa
[OnexTpoHHEIA pecypc] : MeToMUecKHe YKasaHus K TabopaTopHeM paGotam 1o dusuke / C. B.
XKapenosa, H. C. IIpoxomesa, E. JI.| Illamanckas ; BragaMupckuii TrocynapcTBEHHBIH
yausepcuter (Bal'V), Kadenpa owmsuxu m npuxnagnoit maremaruku ;, mox pea. E. JL

Hlamanckas .~— OneKTpoHHBIE TEKCTOBBIE nauuble (1 daitn : 431 K6) — Buamgumup :
Bnapumupcekuit rocynapctBeHHbIM yHuBepcurer (Bnl'Y), 2010 .— 38 c¢. : um, tabn. —
3arnaBI/1e C THTYJA 3KpaHa .— ODJICKTPOHHAS BEPCHsl [eYaTHOM MyGnukanun .— Bubmmorp.: c.
36 — Coboausrit JOCTYIL — AdobeAcrobatReader 4.0 —

<URL: htt ://e.lib.visu. ru/bltstream/l23456789/2065/3/00 706.pdf>.

HnTtepner-pecypesnl |
KTD OKypran Texuuueckoit Gpusmukm). 9J1€KTpOHHa$I Bepeus http://journals.ioffe.ru/jtf/

Wcnonp3oBanue pasHooOpa3HBIX yqe6H1fIx MaTepHalioB TOJYYSHHBIX W3 CaliTOB MHTEepHETa
nocpeactBoM nporpammer WinDjVie u apyrux mporpamm.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE U CIUILTAHBI
(MO YJIA) |

JIex1MoHHBIE Ay JUTOPUHU OCHAIICHBI LuocxaMH (1 MapKepa UM Mejia), 9KpaHoM JJ1s
IPOEKITUOHHEBIX CUCTEM, IIPOEKTOPOM H HOj‘/T6yKOM (B-3, 422-3, 425-3). Aynurtopus Ju1d
naboPATOPHEIX 3aHATUHN, OCHAICHHAS: COBPEMEHHBIMHU NEPCOHANBHBIMI KOMIIBIOTEPAMH,
00bEIMHEHHBIMU B JIOKAJILHYO BLIchnHTebILHon CETh ¥ YKOMIUIEKTOBaHHBIMH HEOOXOJMMBIM
CHUCTEMHBIM U IPUKJIAJHBIM l'IpOFpaMMHBIMj obecneuenueM (419-3).Jlabopatopun MEXaHUKH U
MOJIeKyIspHOM Gusnkn(428,429),amexrpomarueru3ma(425,426),ontuxu(422,424).



Ilporpamma  coctaBiena B coor CTCTBHH ¢ TpeboBanmsamMu OI'OC BO ¢ YYETOM
PEKOMEHAAIIMH 110 HanpasneHuro 12.03. 05. «Jlasepuas Texnnxa u JIA3€pHBIE TEXHOIOTHH »

PaGouyro NporpaMMy COCTaBHII 100D, ttzﬁt. 0 u / /7 (p W %¢W 75’ 9b

Penensent QY. (KOG ®u i /{2}&@1 [3adkunm AN [

lporpamma  pacemotpena u oz[o6pe;Ha Ha sacenannn Kademper «O6mas u [Tpuxnagmas
Ouzukan
Mpotoxon Ne. 20 or 12.189.1/5 rona /

3aBeayrommit Kapemnpoi /

Pabo4as mporpamma pacemoTpena u ono6peHa Ha 3acellaHuH y4eOHO-METOqMYECKON KOMHCCHH
Hal'IpaBIIeHH}I 12.03.05. «Jlasepras TEXHUKA U [ JTa3ePHBIC |
Ilporokon ./ Ne ot 43 /0. /50 8-~
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