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1. HEJIH OCBOEHMSA U CIIUILTUHE]

Hessva | ocroenns  pucnmiumier  «@uzukay  ABAsercs  ObecedeHue OynyLero
COCLHATACTe HAyHMHOH (pusmueckolf Ga3ol, Ha KOTOPOH B BBICINEGH TeXHATECKONH HIKOJIE
CTPOUTCS OOLUCHHIKEHEPHAs M CLEIHAILHAS 0T0TOBKa. [10cTe10BaTenbHoe usydenue Gpusnku
BRIPADATHIBAET  CUCIM(HYCCKU  MeTo) MLIITeHHS, (pusMdecKkyI0 HHTYHLMIO, KOTOPELE
OKa3LIBAIOTCH  BEChMA INIOJIOTBOPHBIME M B JPYTHX Haykax. CIEUHATHCTHI, HOTYHBUIAE
LIMPOKOE (PUBHKO-MATEMATHYECKOS 00pasoBaHme, MOrYT CAMOCTOSTETBHO OCBAHBATE HOBBIE
TEXHMYCCKUE HAPABICHUH, YCIIEIUHO paloTaTh B HUX, JIErKO HEPEXOLUTH OT PEUICHUS! OHUX
3aaaq K JPYTHM, MCKATbh HECTANJaPTHLIE B HETPAJUUUCOHHELE IYTH, Y4TO OCOBEHHO BAXKHO st
IPOPECcCHOHATBHON MOGHILHOCTH CICTIHAJIMCTOB B YCTIOBUAX YCKOPEHHOL'O PA3BUTHS TEXHUKH.

3anaun (ECHMIITRHLI: |

¢ TECPErMuecKas NOArOTOBKA B 00.1aCTH (u3¥KH, NO3RONIOMAs Gy AyIIHM UHKCHEpaM
OPVCHTHPOBATLCA B TIOTOKC HAYYHOW W TeXHMYecKeW uudopMaluMy W 06echeuuBalomas um
BO3MOMHOCTE HCIIQNB30BAHUA HOELIX (PU3MYECKHX NPHHIMIOB B TeX 06NacTsX, B KOTOPBIX CHH
CHICTIHANNBHPYIOTCS ;

¢ (OPMUPOBAHUE HAYYHOrO MBINLIEHHS, B YACTHOCTH IPABUIIEHOTO MOHWMAHUS TPauil
NPEMEHAMOCTH  PA3IM4HBIX (Pu3HUecKuX MOHATHI, 3aKOHOB, TEOPHH U YMCHHUsL OILICHUBATE
CTCIICHL  TOCTOBEPHOCTH PC3YIILTATOB, IOJIYICHHLIX € IIOMOIIBI ODKCIICPHMEHTANBHLIX HITH
MATEMATHYCCKHX. METOJIOB MCCICIOBAHAS, '

¢  BBEIPAGOTKA NMPHUEMOB M HABLIKOR peLIeHHI KOHKPCTHERIX 387a% W3 pasHbIX 00IacTCi
(busHKH, IOMOTAIOMEX CTyMeHTaM B falbueimen PEUTaThk UILKSHCPHBIE 3aTatu.

O3SHAKOMJICHHC CTYACHTOB € COBPEMEUHOW Hay4Holl aimapaTypoil w BrpaGoTka y uLux

HAYAILHEIX HABLIKOB TIPOBC/ICHUA IKCTCPAMEHTATBHEIX HAYIHBIX HCCICNOBAHMN PasiduHBIX

(pmsErgecKuX SBIEHMI ¥ OTEHKH TOTPEIIHOCTEH H3MEPEHHUI.

2 MECTO JUCHOHUILITAHBI B CTPYKTYPE OIIOIL BO
Baxzas uens BrIcIIero o6pasoBaHus — MOJNYUNTE HAYIHOE MIPEICLABICHHE O LUpUpoie u
METONAX €€ UO03uaHud. (Pu3nka Kak Bepymlas HayKa O HPUPOAC HIPaeT IVIABHYIO pOfb B

JOCTIDKEHUN HTOM Neliu,

JAwncnuinuna «Pusuxa» ormocurcs K Gasomod |wactw Omoka B.1  ocHOBUHOH

Npo(eccHoraIbHOM 00pa3oBATENLHON  TPOrPaMMEL M3yueHMC JNCLUIVIMHBL HPOXOJHUT B

MEPEOM U BTOPOM CeMECTpax.
Uzydenne UMCLMTUIMHBL LPEINONATacr HamW9ue Y | CTYACHTOB (ByHIaMCHTAIBHbIX

MATEMaTUICCKUX 3Haumif, [Ing ycuewHoro ocsoenus xypea QUMK CTYJIEHTAM HEOOXOIUMO

3HATE CHELYIOLHME PA3ICIL BLICIIEH MaTeMarMK:
JuddeperupansHoe HeurACTexe.
WHTErpalbHoe HCUuCICHNE.

AHanmTHIeCKas IeOMETPHS 1 imHedHas alreGpa.
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DIEMEHTRI BCKTOPHOI'O aHalH3a.



6. DYHKUMH KOMIICKCHOTO [ICPEMCHHOTO, !
7. Jlupdepennuansisie YPABHCHH, |
OICMEHTRI TCOPUI BEPOATHOCTER W MATEMATUYCCKOMH C’l."'c;LLTFIC'l‘HKH.
: |2 ; : I
3 KOMIIETEHITAA OB YYAROIUELI OCS, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA JUCLUTIINHBLI (MOAYJIsT)
[Mocienosarensioe usywenue gusnkn BBIPAOATBIBACT CTICLMGUIECKUI MCTO MBILUICHUS,
(bm3muCCKyr0 HRTYHIMIO, KOTOPbIC OKA3RIBAIOTCS BECLMA IDIOTIOTBOPHBIMI M B IPYTHX HAYKaXx.
Creugamactsi,  mosysmeLmc LIAhoKoe (bﬂsmco-wareMa.fuqecp\oe oOpaszoBanue, Moryr
CAMOCTONTCNBHO OCBANBATEL HOBBIE TCXLMHCCKHE HATPABICHH, YCIIEITHO PaGoTars B HHX, TEIKo

HEPCXONUTL OT PELUCHUS OIUUX 33189 K PeUICHMUIO APYIHX, HCKalb HECTAHOAPTHREIE H

ECTPAHLMOHALIC | IYyTA, 4YTO O0cOBENHO BWKHO A TPOhecCHOHANBHON  MOGUILHOCTH
CIENAAIIMCTOB B YCIIOBHUSX YCKOPEHHOIO PA3sBHTHA TEXHUKH, qurﬂa AMOPTH3IALWA JOCTHIKEHHH
KOHKPETHBIX Y3KOCUCUHUANLHAIX SHAHUE TPOUCXOIUT TPEsBEITaiII0 ObICTpO.
B pesymprare oCBOCHUS AMCLATUIALLLE obyHawmumiics |nomkey obanats CIETYIOLUMMHE
KOMITETEH NHIMU;
CIOCOOHOETBI0  HPCACTABIINTL AUEKBATHYIO COBPCMEHHOMY YPOBHIO ZUAHWH HAydHYIO
KapTuHy MMpa Ha OCHOBE 3HAHWSI OCHOBHBIX IMOJNONKCHHH, 3aKONOB U METOOE CCTECTBCHHDLIX
Hayk u Marematuky (OITK-1) ;

CIOCODHOCTBIO K CAMOOPTIaHM3AINH H camoobpaszosauuio ( OK-7 ),

B pesyanTaTe ocBoenmna huzuxn obyuaromuics QoJeKeH JASMOHCTPUPOBATL CICIYIONTHE
pe3yNLTATH 0Opa3oBauus:
1) 3nars(OITK1):

bynraMenTanplibe QUIMUCCKEE MOHSTHS, 3aKOHBI, ¥ TEOPUN KITACCUYECKON U COBpPEMEHHON
(PA3MKI; YHCIIEHHBIC TTOPSIKH BEIAYHI, XAPaKTePHBIE JUTS PA3IMYHEIX Pa3denoB (pH3UKy;
OCHOBHDIC 38KOHBI W MNPHHIUIEBL, KOTOPBEIM IIONYMHIE TCs  IOBELCHHE DPAasHOOOPA3HEIX.

msngeckux Momelei, a TaiKe, BLITCKAIOWNS U3 STHX ?dl(OHOB CNCACTBUA M BO3MOKHOCTD HX
NPAMEHEHNS Ha [PaKTHKE, I
TCOPCTHYESCKAE METO/IBL HOCTPOEHHS PEIISHHS PA3HOOGPA3HIIX 347144 110 (H3HKE W METOH I

NPUHITHLLI TTOCTAHOBKY DKCITICPUMEHTOL B (PM3HKE; :

OCHOBHBIE METOLI KOMITLIOTCPHOM (hr3uKy; |

OCHOBHBIE IIPHHITHIILI CBA3M (PU3HKH C APYIUME HAYKAMU,

UCTOPHIO PA3BHTUA (PU3HKH;

BICTAZ OTEICCTBEHHBIX U 3aDYOEKHBIK YUEHBIX B PASBATHC (prsuxcn.
2) ¥umern(OITK-1):

HOHATL - NOCTABIEHHYIO  38a4y; OPHEHTHPOBATRCA B KJIACCHYCCKHX M COBPEMCHHLIX
NOCTAHOBKAX (yHTAMENTAEHLIX W IPUKIATHEIX (BH3HYECKIX '3Lmaqax

NPOBOTUTS (PUSHUECKHH aHaTH3 TPAKTHUSCKUX 32744

upueOperaTs HOBLIC HAYYHEIC H LPAKTHUECKUE 3UAHVIA, OUUPAICD 1A METOMbL! (rzuky;

HPOBOMMTL - SKCHEPUMEHTR M 00paboTKy JEHHDBIX C HCLONB3OBAHMEM COBPEMEHHBIX
MHPOPMALMOEHEIX M KOMIIBIOTEPHBIX  TEXHOTOTHH, Jenats MPaBUIbHLIE  BBIBOJEI U3

COIMOCTABIICHM S _}')Si%}’.f[b'l"d’]‘OB TEOPHH U SKCTICPUMEHTA, |
|



UIAPOKO  UCTIOJIb30BATE | HAYYHYIO, CHPABOYHYIO JATEPATYPY, HMHTEPHET-UH(GOPMAIIHIO B
Pa3NuYHBIX BHIAX JESITEILHOCIH,

OPUMEHSTE HAYKOEMKHE TEXHOIOTHH U MAKeTE] OporpaMM Ui petienust IPUKIagEbIX 3a7a4 B
obractu GUsHKE 1 B ApyTUX 06MacTsX PO eCCHOHANBHOM ACsTeTEHOCTH,

3) Iin:a).leTL(OI{—?):
MaTeMaTH4YECKUM  aIlIapaTtoM  COOTBETCTBYIOIIHM TEOPETHYCCKUM  MeTomaM  Kypea

obuielt hrsmku;

METOIAMM aHAIIN3A U PEIIELUS 3a1aY 110 (H3UKE;

al]]IapaTOf\'I HHTEI‘paHLI.[OT‘O HCYHCIIEHWAA I8t PEIIS M PAaBIHIABIX 3a4ad, BO3SHHKAIOHIMKX B
(GHE3MKe, TeXHUKE, IKOHOMHKE;

MCTO/AMH. HCTIONL30BALHMA KOMIBIOTEPA, MHIEPHET-TeXHOJOTHII HOPY PemleHMH 32449 110
(rzuKe; _ 3

HAaBbIKaMX pabOTHI B COBpeMenHOH (usmueckoi NabopaTopry, MeTOANKON MOCTAHOBKH U
LPOBEACHHA  (MBUYECKOIO OKCIEPHMEHT, HARBIKAME  IPAMOTIION 06paboTKy  pesybTaroB
OIEITE H COLOCTABICHHS UX ¢ TEOPETHUECKAMMU JAHHLIMHA!

HABBIKAMH CAMOCTOATCIBION PabOTRI; HABRKIKAMY OCBOCHUA OONBIIOTO OOLEMA undopmanum
U PeIIenys CHOKHBIX U HeCTAHIAPTHEIX 38,141,



4. CTPYKTYPA U COJEPIKAHUE ARCUATLIWHBI

Ob1uas Tpy0EMKOCTh TUCHUTLTANBL cocTassieT 11 3a4ETHBIX Myl (39649acor),

Crpyrrypa qucmanmius

' Bunel yueGHoit paboTsi, |O6'1Jem |(I)opmu 1.‘eky|1101"6—!
Na !Pa:meﬂ BRIIHOHAS CAMOCTOSTE/ILHYIO yueOHOH KOHTpOJIsL, hopma
o/ | AMCITHTITHHEI ‘ paboTy CTyHeHTOoB U ‘paborel ¢ MPOMEKYTOUHOMN
(rema) B TPYUOEMKOCTh(B Yacax) MpEMEHEHUEM ‘a’rrcc*raum
‘ § | 2 WHTCPAKTUBHbI
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7 KouTponpNel |
2 |ocHOBBl |1 (8- |16 |6 |14 |14 | |35025 Peiirianr-
MOJIEKYJIAP 15 KOHTPOJIb No2
HOH
OU3NKN U
TEPMOAMHA
MUKH _
3 DNEKTPOCT |1 ' [16-(6 |4 |4 12 3125 | Peiiramr-
ATHKA 18 { KOHTpOJIb Ne3
Beero 3al™" 36 |18 |36 54 13/25 Drzamen
_ ceMecTp _ _
4 QJIEKTPOAM 2 (1-5[10 |6 8 30 6/25 Petiruur-
HAMUWKA KOHTpOoJILNe |
5 KOJIEBAHH |2 ||6- |16 |6 |4 30 6/25 Peifrunr-
AW BOJIHBI | 13 _ | KoHTpOoJIL No2
8 ONTUKA (|2 114-]10 |6 |6 30 5,5/25 Peiitunr-
18 | KOHTpeAbL Ne3
Beero 3a 2" 36 |18 136 190 17,5125% | Dk3amen
cemedip
Hroro 1,2 72 |36 |54 144 [30,5/25% | Dx3amen/oK3aMeH
i R |




TemaTmuecknii man AMCHHILTHNLI
L. Mexannka

1. Bregerme. [MTpeamet (busuxn, Meromsn (pmwn“cmro UCCHENOBANUI: OIIBIT, THIIOTE3A,
IKCIEPUMEHT, TeOpH. Baxkuekmme sranst uetopun dusnku, Pors (H3UKH B pazBuTHL TeXHUKH
H BIIMAHUC TCXIMKH N4 pazsuTue Gusnukn. PO GU3HKHM B CraHOBICHI Y uHKeHepa., CBasb
Gpr3UKn ¢ npyraMe maykamu, Yeuexu COBPEMEHINHA ((U3AKH.

2. HekoTophie cBe/eHns u3 MareMaTuxy. Poith MATCMATHKH B H3YyYeHUH Pu3nKy, nyIIKHHId
H ux nponssonusie, Murterpuposanne. O cMbicie mponsBoHOiH 1 MHTETPasa B LIPHIONKEHIY K |
pusutecknm sapatam. DieMenTLI BEKTOPHOH anreOph!: ONpeleNeHue BEKTOPA, CIOKCHIE
HCKl()pOB YMHOKEHHE BCKTOPOB, A hePEHIIIPOBANNE EEKTOPIILIX BEINTHH.
IfIlb(lJLpeHlII/[‘UJI)]-IBIC YPABHEHHA. ITCMEUTAPHBIC CBELCHUS M3 TEOPHH BEPOSTIIOCTH.

3. KuHematuKa mocrynaTeinsoro aemkenns, Kuaemarura kak Pasaen MEXaHuKH.
NICK&HPMCCFOC ABHKCHUE KaK NPocTefinas GopMa LBHKeHUT MATEPHH. Matepnaneras touka
(wacrmma). CreTema oTouera. WuepnualbHbie CHCTEMBT OTCUETA. Panmyc-pexrop. | lpuHnun
otHocurenpuocTa Fanumes. Tpaekropus. Pammyc xprsusnet tpaexTopuu. Jluieiras ckopocts n
mMHeRHoe yekopenwe. TaHrenumuanbuoe 1 HOpMansHoe yekopeHus., CBiA3h MEKNY TUHCHHLIMA 1
YITIOBBIMY KHHEMATHICCKAME BeTUYHHAMH. [TocTyarensnoe qEMIKeHHE TBEPJIOTO TeJa. '

4. IuBaMuka mocTynaTebHoro Armkenus, JIuHaMika kaK pasaen MmexaHukw, [lepBEii
3aK0OH “BIOJOH& U NOHATHE HHS})ILP[&HLFIOH CHCTeMD! orcueTa. [ J_"OPOI/I ZaKOoH I‘IhtUlUHﬁ H |
HOHATAS CHITEL, MACCHI M UMITYJIbCA. Y paBHCHUE ABIKeHM. TpeTnit 3axon HuloToHa u npeelisl
Cro npuMeHIMocTH, HennepiuabHbie cucTeMn! oTcaera. AGCONMOTHLIE H OTHOCHTENBIILIC |
CKOPOCTh U y¢ 1(()pLHHF‘ Crinbt urepruy. LenrpoGexian cuna, Crna Kopnomuca. Cucrema
MATCPHATBHLIX TOUEK. LleHTp unepmmu (reaTp mace). Teopema o nBusKkeRIH LEHTPA MHEPITHH,

5. Bparmarenbnoe ABukeHde TRepOro Tea, I ToHsTHe a0COINIOTHOTO TREPAOIO TeNA.
Monmerr cuimst, Momernr uvityisca. MoMeHT Hueprmn. Teopema Llteiinepa. YpapHenue
MOMEHTOB (CBA3b MOMCHTA MMITYJILCA © MOMEHTOM CHIIBL). Y pABHEHHC BPALIATEILHOTO
ABMKEHASA TBEPIOTO TENd OTHOCHTENLHO HEILOABIKLION ocu, K nHeTHYecKas DHEPTHA
Bparialomeroca Teepuoro Teda. | mpockomuuecknit agidexr. CroGomIbIC OCH.

0. 3aKOHLI coxpanenns. 3UaYCHUe U COMCPIKAHNE 3AKOHOR COXpaHEUsl B MEXAHNKE. 3a1<0H :
COXpaHenns MMITy/isea, OQuuopOIHOCTE MPOCTPaeTEa. PeakruBHoe uBIKeHME. 3aK0H 5
COXPaHCHHA MOMCHTA uMITylibca, M3orponus upocTpancTea. Paora, sueprus, MOLHOCTD.

Chstst MEKIYy TOTEHIMATREHON SHEprued i crutof. [TousTHe CHIOBOTO LOJ. KoucepparusHeic u
HEKOHCCPBATHRHBIE CUITBL. 3AKOH COXPAHEHNs YHEPIUH B Mexauuke. OIHOPOLIIOCT: BPEMEHH.
[loHcepraTHBHAS M JUCCHTIATHRHAS CHCTEMEL

7. JMEMEUTEl MEXaHKY JKUIKOCTEH 1 TasoB. OBLHe CBOACTEA KUUNKOCTEH 1 1308,
YpapHenue JuuKkeHES B (hopme Diinepa. TTone ckopocreit, muuuy u TpyOxu ToKa. Y paBHenue
HepaspelBHOCTH. Y pasuenyie Beprym, Crcrema ypaBHeHwH raso uHaMuki. BI3KocTs.
Teuenme paskoi xuarocru. Gopmyna [Tyaseiimns, JI AMUHAPHBIA 1 TYPOYISLITHRIN PeXUMBL
Tevennst. Hupkymmus cxopoeth. IloTeHnpansRoe u BUXpesoe JIBMmKeHNs. JTBIKEHIE Tl B
AUAKOCTAX 1 raszax. Teopema Xykosckoro.




8. DIEMEH TR CISIHAILHON TCOPUN OTHOCHTETEHOCTH. pyaman oTHockuTeIbHOCTI
Dbiainreiira, Pois ckopoctn ceera. Ilocrynar noctosncrsa ckopocT caera. [IpeoGpazosanus |
Jopenua. Jloperrieso cokparmenne WinHsl 1 3aMEIUICHUE BPEMEHH. PeITUBICTCKII HMITYIbC.
Bsanmocessh macest u sneprom. Jlegekr mace. Oneprus cesasn. COOTHOMEHUE MENITY LIOTHOMN
YHCPrUeH M UMITYIILCOM YACTHULL [PARMIA NPUMEHIMOCTH KITaCCUUCCKO (HLIOTOHOBCKOI)
MCXaH UK,

I1'. Ocrorer MoexysapHoii dusuku u TEPMOAHHAMHKH

9. MOJ.&S[{VJ'I}IﬁJll{)-I{PII-{GTH‘IE!C.[(aﬂ TECOPUA MICAIIbHOTO ra3a. OCHOBHLIE IMOJIOACHHUA

MOMICKYIAPHO-KHHETUYCCKON TEOPUX BelecTBa. MuKpo- u MAKPOCOCTOSNHMS CHCTEMEI.
Makpockonudeckue napametprl, TloHstue nieampHOro rasa. Monekynspro-kHHeTHYCCKOS
TokoBaHue TeMUEpaTypbl. Tacno crenenci cRoGoubr MosekyIIbL, BHYTpeH S SHCPTUsL
MICAIILHOTO 1a3a. 3aKOH PaBHOPACH I/ ICHAS SHCPIHU TIo cremeHaM cBoOous!, JlasneHne raza ¢
TOYKH SPCHEA MOJICKYNAPHO-KUHCTUIECKOR Teopun, CCHOBHOE ypaBHEiue MOJIEKYIAPHO — '
KHHETHHECKOW Teopun. Y paBHEHUES COCLOSIHMS HACANLIOTO 138 (vpasnenne Knamelipona —
Mennenecra) .

10. DueMenTnl KnaccHyeckol cTaTueTKy, JMHAMUUECKHE 1 CTATHCTUICCKHE
3aKOHOMEPHOCTH B (usuke. CTaTHCTHYECKU MeTo)T HeclenoBamms cucTem. Mazosoe
NPOCTPancTEO, Bhasosas Touka, Gazopas sueiika. IoHsITHE O (OYHKLUH pacipe/eenus.
CratneTnyeckoe yepenuenue. Pacupenenenve Makesera (pacmpeencHue MOICKYII O
abCOMOTHRIM 3IAYeHMIM ckopocth). Cpenine CKopocT Monekyit. bapomerputueckas Gpopmyia.
Pacupenenenue borsumana. Pacripeyenenne Makcreiua — BonbLvana,

11. Peanpipie raspl. CHITEL MEKMOJIEKVISDHOTO R3auMoOZicicTBUS B rasax, Ypaeaeune Ban-|
— v

nep-Baanbea. M30mepMer peansroro raza. MeractaGuibabie cocTosaus. K PUTHYECKOE _
COCTOSHUE. BHYTPEHHSSI 3HEPTHA peallbHOTo rasa. et JLxoyuas — Tomcona, CakuKeHHe ra308
1 NOJTYYEHHC HH3KKHX TEMIIEpaTyp.

12. CeoifcrBa JKHIKOCTCIH. XapakTepucTuKa JKHUK0r0 COCTONHHMI, CrpocHue JKumaKocTel,
bamkuuit mopanox. [Tosepxaoctuoe HaTsoKerne. Cumpl, BO3HAKAIOINUE HA KPHBOH MOBEPXHOCTH
KuAKOCTH. opmyna Jlaaca. Yenorus pasuorecus Ha TpaHuue TBYX cpel. Kpaepoit yrod.
Cmaunpanme. Kanuusgpusie seienus.

13. CoticTra TBepIR Tell. AMOPQIILIE K KPHCTATTHYECKNE TEa, Kpucramimueckas
pemerka. Jaubuuil mopsinok. Yupyras u uiactaueckas nebopMarim. 3akon ['yka. edexre: B
KPUCTALTAX., }_'[{h(mmc KPUCTAITIIEL

14, ®asosrte pasHOBeCHS 11 (Dasossie nepexonsl. Massl BemecTsa. Y eIoBHS PaBIOBECHS
(has. Uenaperue u konmencarust, [Liapienue 1 KpuCTamsanys, Ypasneune Knareiipona —
Kouayswyca, Dazosas nuarpamMma (HarpaMMa coCTOSHIS). Tpotirag Touxa.

15, DneMeHTEL reopuu cronkHoBenuit. [Tousmie CToNKHORCHNMS. Ynpyroe u Heynpyroe
cromkHoBeHMA. lIpuiiensroe paccrosuue. Paccesiuve gactuu, CpemHss IImHA ¢BOGOHOTO
npobera. [IpuHIAT JeTalbHOrO PABHOBECHS,

16. DneMenTH hu3HTecKOil kuHeTUKY, [loHsrue o Grsuueckoil kunetuxe. HepaBHoBecHbIE |
cuctembl. Bpems penaxcanun. Spnenus nepernoca. luddysus, Koospumuenr Jupdy3uu.




Termmouposomnocts. Kosdduuuent teronposorgocta. Baskocts (RHYTpeHHEC Tpenue).
Koapunpent ss3rcoctu, [MHaMUYCCKAS B KHHEMATHIECKAS BA3KOCTE.

17. Ileppoe nayamo repmouaMuki. CTaTHCTHYCCKUH 1 TePMOJIMHAMMMECKANA METO/IBL.
Tepmonunammueckas cucrema. TepMomHEAMAYECK NI mporece, OCHOBHEBIC TEPMOJIHHAMUUCCKYIE
TOEATHS: BHYTPEHHAA dueprus, pabota, TewnoTa. QopMyIipoBKI IIEPROT0 Hadarna |
TEPMOIMHAMUKY, Y pABHEHHE IICPBOIO HAYANA TCPMOIMEAMUKH, TCIUIOEMKOCTE, 3aBHCHMOCTE
TEMNOEMKOCTH HICATBLOTO Tasa OT BHAa uporiecca. Gopmyia Maitepa. Pabora, COBCpPILAEMAT
PazoM IpH u3oTpoleccax. JUTaibmUd (TerioBas Gyrrnus). AmuabaTuueckuil porecc.
TenmoéMroeTs 1?Bép1£blx TelL.

18. Bropoe nayano repMoauBaMuky. PABHOBECHBIE U IEPABHOBECHBIC COCTOAHHS
cucreMsr. OGpaTuviee 1 neobpatumbie npouecchl. Kpyropoii mponece (tak). GopMymiposK
BLOPOTO Havana TepMouraamuku. [ukn Kapro u ero KI11/1 ot uaeansnoro raza. Teriopsie
ABHTATENI A XONOHUbHEIEe ManmAabl. Makcamansusiit KITJ remnosoro genratens, DHTporms.
Cratnerndcckuil Bec (TepMOUMHAMIYRCKAS BEPOSTHOCTE). 3AKOH BO3PACTAHHS SHTPOIHH,
CTATHCTUYECKOE TOIKOBAHEE BTOPOTO HAYATA TepMOIMHAMHAKH,

L DnerrpudecTBo U MarHETHIM

19. Dnemenrer Teopuy nons. CKaIApHbIe W BEKTOPHbIE O B (Gusuke. ["pasuerr
CKAJIPHOTO 110014, JIMBepreiuus BeKTopHOI'o mofst. Potop BexTopHOTO 110414, OTepaTop
lamunsrona (oneparop «Habuar). Oneparop Jlamnaca («iawacuany). Hekoropele
HHTCTpallbHBLIC TeUpBMBI.

JH, Harmm]rﬁ‘lrfmocm NEKTPOCTATHYECKOIO OIS B BAKYYME, DNCKTPHUSCKUIA 3apsit.
CoxpancHue u MIBAPUARTHOCTE 3apsaa. JuckperiocTs 3apaa. 3akon Kynona. [lomstue
BIEKTPOCTATHYECKOTO TONA. CHIIOBBIC IMHMA (IMHUM HATIPKernocTy ), [[puHnun _
CYNEPHOSUIKM ANEKTPOCTaTHYECKUK MoneH. 1lorok rexTopa HaupsokenHocTH. Teopema laycca
AJIE SIEKTPOCTATHICCKOL'O 1I0JI9 B BaKyyMe U €€ cha3k ¢ 3akonom Kymora. Juddepenunansras
(popma reopemsl 1'aycea. Ipumenctue Teopemst ['aycea s pacueTa mosne.

21, Morennpman SAEKTPOCTATHUCCKOTO 0N B BakyyMe. PaBoTa cum anekTpocTaTHIeckoro |
nonst. Linpkynsuus HanpsKeHHOCTH 3IEKTPOCTATHYECKOTO 10/, POTOP HaNpsuKeHocTH
BNEKTPOCTATHICCKOro 1ot [[0TeHIHAIBHOCTD (KOHCEPBATHBLOCTE) MCKTPOCTATUYUECKOIO
nons. [orenuuman. PasHocts norenuuanor. CBs3b MeXTy TOTCHITUAIOM U HANPSKEHHOCTHIO
DAEKTPOCTATHICCKOTO O, Y pasHenue Jlannaca. Dnexrpudeckuit JUMONb. DIeKTPUYeCKUil
MOMEHT JUIIOI (HUIIOLHEH MoMent). [ToreHIan i HaupsoKe HHOCTD Mo AUmois, MoMeHT
CHUIT, AEWCTBYIOMUA 1a JUTIONE BO BHELUHEM SITCKTPHYECKOM 110J1€, JHEPIHs JUIIONA B
IMERTPHUCCKOM ITOJ';[C.

22. DnexTpudeckoe nose B guanexrpuxax. CBOGOIILIE U CBA3AHHEIC 3aPAILL B BELECTRE.
Cropounwue zapsaapl [ouspHsic 1 Henosspubie MoJeKyIsl Tunb: qusnekTpukos. Mommas,

DIEKTPOHHAA B OPUCHTALMOHHAS TTOJpr3atun. [lomgpusyemMocts MOTCKY L
HosaprsorarHOCTE (BeKTOp noaspusanan). OUHOPOHAS H HEOAHOPOAHAS TIONpr3atuy, CBs3b|
TOJIAPU30BAHHOCTH |C TIOBEPXHOCTHOHN TIOTHOCTLEY MOTSIPH3AITHORIOr0 3apsiia. !
Jmsnexrpuieckas BOCTPUUMYMBOCTE BCITICCTBA U 88 3aBHCUMOCTS 0T TemaepaTypsl, TeopeMa
laycea 71s 2JIeKTPUYECKOTO TIONS B JIMANEKTPHKE, DIIEKTPHICCKOE CMEIIete (aMeKTpriccKas



MBLYKIHS) B AEBIEKTPUKE, | lmaJieKTprIIecKas TPOHHITAEMOCT Cpenpl. Beraucnenue
HATPAKCHHOCTH SIEKTPHYECKOTO TIOTIL B AMAICKTPHKE. I'panyespie yenosms s
INEKIPHIECKOrO TOJIA Ha rpaliniie pasmela “IusIeKTpux — AUBIEKTPHK”, CerHeTosIeKTpuKy,

23. DAeKTpuYecKoe rmole mpoBOHUKOB. Pactipeenenue 3apsios B 1posoarmke.
DNEKTPOCTATHIECKOE LIONE BHYTPH U CHApYKH [pOBONHUKA. |'paHMYIIBIC YCTOBUS Ha IPpaHUIC
“NPOBOMHYK-BAKYYM”. DNeKTpHYSCKUE CRONHCT A IPOBOIALIECH 000NOUKH. DICKTpocTaTHICCKAs
sawmTa. Mero uspbparcennit. | panmdnsie yeaosus ma rpatuIie “IpoBoAHIK-THINEKTPUK . _
DNERTPORMKOCTE YeAMHERHOO TIPOBOLIHKA, CHCTEMEL LPOBOJHUKOB U KOH/IEHCATOPA,
DNEKTPUIECKast HEPTHA CHCTEMBT TOUSYHBIX 3apsA10B. DHEPTHUSI 3aPSUKEHHOTO POBOAHUKA,
CHCTCMBI IDOBOMHKMKOB U KOHIAECHCATOPA. DHEPIUS AJIEKTPOCTATUYCCKOrO TIOJLST. O BEMEAs
TDIOTHOCTH SHUEPTHY SMEKTPOCTATHUECKOTO 1O,

24. [TocToSHUBIH 31eKTpuYecKuil TOK. XapakTepHCTUKY 3TEeKTPOCTATHYECKOTO TOKA:
ONOTHOCTL TOKA, CHTA Toka. Verosue CYLIECTBOBAHUA ATIEKTPHIECKOTO TOKA. CTOPOHHNE CHITHT.
Pasuocty morenmanos, Hanpmxenne, dnexTpoasrokyinas cuia (3C). Knaccuueckas |
SNIEKTPOHHAS TEOPHUS JJICKTPONPOROARMOCTH METATIIOR, SakoHBl OMA 1 Hoxoyna-Jlcuna B
maddepenipansrol gopme. 3akors Oma i Joxoyna-Jlenua B unrerpansroit hopme. 3axon
Owma st HeoynopoHoro yyactka veni. [pasmia Kupxroda. HenocratounoceTs xiiaccuueckoi
SIEKTPOHHOM TEOPHH DUEKTPOLPOBONUMOCTH,

25, DnemeHTsl QU3NIeCKOR HIIEKTPOLHKH. DICKTPRYECKUH TOK B BAKYyMe. DIeKTPOHHAS
sMmrceast. Paborta BLIXOIA /IEKTPOHOB M3 METaILIA. Onexrpudecknii rox B rase. [poueccs!
MOHU3ALME W pekomOuHanuu. PaGoTa nouvsanun, [Toteruman VMOHH3AIMA. Y JapHas
MORK3aNMs, HecaMocrosTen BT ra3oBEli paspsy, CaMOCTOSTeNLHBIN ra30Bbi paspsy. Bonpr-
AMICPHAST XapAKTCPUCTAKA 1'a30BOI'0 paspaud. Bussl paspanos.

26. Ilnasma. IToustie o nuasme. CocoBsl cosaanms 1Ta3MEL KBasuueHTpaisHocTh
IasMbl. DNEKTPOTIPOBOTHOCTE TIazMbl, JleGacBexui panguyc (nebaepckas nvHa)
skparupoBanus. lnasmennas yactora. HuskoremneparypHas mmasMa u ce [IPUMCHEIHE,
Bercokoremneparypras nmasma. I1poGuema OCYIICCTBICHUSA YIIPABIAEMOrO TEPMOMIIEPHOTO

CHHTZ3a.

27 MaruurH O¢ Iolie B Bakyyme. 3axoH Amnepa. Marauruast HHUYKIIEAL, 3akoH buo —
Cagapa (3akon buo — Casapa — Jlannaca). TToHstHe MArHUTHOIO MO, Ipwanun cynepnosumuy |
MAaroATHLIX 1mostei. Cra Jlopena i cuna Amitepa. BUTOK ¢ TOKOM B MAHHTHOM MOJe.
MareuTHEI MoMenT. MoMeHT cuit, Acersyromuii Ha PAMKY ¢ TOKOM BO BHETITHEM MaTHUTHOM
moie. MarauTHOE mone NpSIMOITUUeHHOIO U KPYIrOBOTO TOKOB. [upxyaauus BeKTOpa MartuTHOM
HHIYKIHE. 38KOH [10JHOI0 TOKA (T€0peMa O MUPKYILIIMM MHAYKLIME MarHUTHOTO I0JIS) B
paKyyme. IIpumererine 3akona moIHOro ToKa IS pactieTa MATHUTHLIX TToJel. MarnuTHoe mole
JIMHIOTO CONICHOUAZ M TOpouIa. MarnuTHoe R3auMoAcHcTBIE TOKOB. KIMHMNa CHIIL TOKA —
ammep. Buxperoe moe ABIKYINErOCA 3apsaia. VHBAPHAHTIOCTE 3IIEKTPHYECKOTO 3apsia.
Marnwrroe 1ome Kax pensrusucTernit sddexr.

28. IBuyKeHue 3apAKeHHON YaCTHILL B SIHEKTPHYECKOM ¥ MATHWTHOM TIONSIX. JIpikenue
3APSDXEHHON YaCcTHIbI B MK TPHYECKOM U MalrlHTHOM Tomst. TToHsTHe 06 BIEKIPOHHOH ONTHKE.
Dpdexr Xoma., Vekoprrenm sapsikeHHbIX YacTHIL,




29. Maruurnoe noge B pewuecrne. [ToHsrue MaTiuTHOI'O MOMCHTA aToMa. MHKpo- u
MarpoToku. Monekyistprisie Toku, HaMarmudenyocrs (BexTop HamMarEHuMBanus), MaruyTaas
BOCTIPUMMYHBOCTE BELIECTRA U &8 3aBHCUMOCTE OT TEMITSPATYPLL, 3aKOH LIOIHOrO TOKA (reopema
O LUPKY TIOHN HAPKESHIIOCTH MATHATIOTO 1OJIE) B BEMIeCTRE. Haupssxénnocers Marauraoro
HONA B BeuiecTse. Marnuraas HIPOHALIACMOCTE cpeibl. MHAYKIMS MarunTHOro 1oms B
BeecTBe, [ PaluIHbLIC YCI0BUA I MAHETHOTO O Ha I'PaHULC pasfiea IBYX cpefd, Turme
MaraeTuKoB. Todka Kropu. Jomenst. Kpuas Havarauarsan s,

30. 3.11E:R’i‘[!OMElI“HH’l"HEU{ unaykipd. Onoit Qapanes. Maragrasii 1oTok, OAC unpyknun,
OCHOBHOM 3aKOH HTCKTPOMArHITHOL MHAYKIAE (3akon Dapajies). BeIBog 0CHOBIOTO 3aK0HA
SIEKTPOMATHUTHON HHAYKUNMA U3 3aK0Ha COXPAHCHUST SHEPTHY, 4 TAKIKE HA OCHOBE
AMEKTPOLHON Teophu. |Tparmno Jlenua (3axon Jenua). SBienne camounykuum.
Nupyktusrioets, UHAYKTHRHOCTE ATHHIIOTO coneHonia. ToKY 3aMBIKAHAS 1 pa3MbLIKAHUS TICLIH|
AB.ienre B3anMHONW nuaykuud. Bianmupas HUIYKTHBHOCTD, JHEPTUsS MallUTHOrO TIOJI,

OO0 uémuas mioTHOCTL FHEPTHH MATHUTHOTO MO,

V. KoscGanns 1 BoJIHbBI

31. Mexamuucekue koneGarus. CBoGoTHLIE (cOGLTBENIIBIC) U BRIHYIKICHHDIC KOJEGAHIs,
Housrae 06 asroxoneGanmsx. Huddepenunansuoe ypasrenne rapMOHHYECKUX Konebanuil u
Cro penreHne. XapakrepueTuKi TapMOHIYECKHX KoteGannit. [ToHsTUe o I'apMOHUYECKOM 1
AHrapMOHUYCCKOM OCIaTope. 30X poHHOCTE komeGanmif, SHEPTUs rapMOHUYECKHX
KONeOaHIH. (CITOKEHHE OUMHAKOBO HAlPABICHHBIX (CKANSPHEIX) rApMOHMYECKUX KOTeBanmii.
Meroji BexTopHO# smarpammol. Brenns, ClovxcHue B3aUMHO NEPOEHIMKYIIPIULIX (BEKTOPHEIX) |
rapmonuyeckux konebanuit. @urypul Jinccaxy. uddeperrmansuoe YP4BHCHUE 38TyXaI0UX
kollebanuil ¥ eTo pemenue, Anepronuyecknii npouece. Hacrota 1 ko3QGUUHCHT 3aTyXanus.
Jlorapupmuueckuii nexpemenT 3aryxanus u MOOPOTHOCTE KOJNEOaTeLHON CHCTEMBI,
Huddepennuansioe ypapHene BRIy XISHNBIX KONeGaHUN 1 €10 pemtende. AMILITMTYHA ¥ dhasa
Ip¥ BBUTYISHHBIX MEXAHHHECKHX Komebanusax. Mexaruyecknil pesonaic. PesoHaHcHbe '
KpuBBLe. COOTHOINEHME MEIK/Y (pasaMu BEIHYIKIAIOWIEH CHIIL] 1 CKOPOCTH 1IPH MEXAHHYECKOM
pescnance. CriekTp komeGanmif, HOUsSTHE 0 PA3IOIKCHIH Dyphe.

32. Mexanmdeckre BogHEL Mexanusm o6pascEanya MEXaHHIeCKHX BOJH B YIpyro# cpene.|
Hponomsaee u1 nonefpetmme BOJTHEL BosHOBOE yparHenue u cro pemenue. ["apmonnueckue
BOTHBI M AX XapaKTEPUCTHKY. Y 1apubic BOMUET, [[pUHIMALL CYTICPIO3HITAY BOTH 1 rpaHULa ero
LIPAMEHUMOCTH. Da30Bas CKOPOCTE U TMCTIEPCHS BOJTH. BOJIHOBOH TaKeT u IPYIIOBas CKOPOCTb.
Houarne o xorepentHocty, Murephepenuns soy, Crosure BoTHRL, DPpdexr Homnepa mra
SBYKOBBLIX BOJIH. Y JIETpa- 0 HIIPPasEyKH,

33. DnexrpomarsmTHpie koneGamuy, Jubdeperumansroe ypaBHeHue KoyiebaHuii B
KOJeGaTellbHOM KOHTYPE U €0 pelcHue, Huddepernuantnoe ypaprenye 3aTyxaromnux
DIEKTPOMATHUTHBIX KOJICGaui 1 ero pewenne. Hacrora u xosdurment 3aTyxanms
NEKTPOMArHATHOrO KoNeOanus. Jlorapumiraeckuii jekpeMenT 3a1yxanus u JA0OPOTHOCTE
kourypa. Judhepennmaibroe ypapHeue BEIIYIKISHLBX BIIEKTPOMArHUTHEIX KoIeOanmii u ero .
peienne, AMIIATY A 1 (hasa IPU BEIHYKACHHLIX 3TeKTPOMATHUTHEIX Koneharuax, PesoHarc &
KOMeGaTenbloM KOHTYpe. PesoHANCHBIC KPUBBIE 1T HALPSKEHUA ¥ CHILLI TOKA, Iepemeunsrit

TOK.



34. DuexTpoMarHuTHEe BOMHLL DapaseeBeKas 1 MaKCBEITOBCKAS TPAKTOBKH ABIEHHUS
HISKTPOMALIUTHOR HHIyKIMI. Tok ememeuuns. DiekTpoMarautaoe none. CHeTema ypaBHeHHH
Maxcgeita. BonHOBOe ypapHeHUE s BNCKTPOMALHKETHOL'O TI0JA ¥ ero perenne. Ckopocts
PACTIPOCTPAHE WA DIIEKTPOMATHATHEIX BOJH B cpenax. OCHOBHEIE CROMCTRA SIEKTPOMATHIATHBIX
sorH. Bexrop [Nofinraara, VIMITyine 2J1ekTpoMarHuTHOTo Mo, Wznyuenne qunos.
Hwarpamma nanpapierrocta. Dddexr Honnepa st snexrpoMarauTHEIK goot, [Lkaig
SIEKTPOMArHUTHBIX BOJIH,

V., Onruka

35. PacupocTtpanenne ceeTa yepes TPAHMITY ABYX CPEL, DNEKTPOMarHUTHAS TTPUPOLA
ceeta, [punmam lolirerca. 3akonsr oTpakens u OPENoOMIICHUA. ABCOIIOTHBIN U
OTHOCUTCILILIN ITOKasaTelu npenomacHus, Iommoe BHEypeHHee orpaxkenue, CBeTOBOIEL
l'eomerputeckas ONMTHKA KaK UPECILUBIL CIyyall BOIHOBOH ONTHKE, ONTHIECKHC
HHCTPYMEHTEL

36. Uutepdepennns ¢crera. MoHOXpoMaTHYECKEE 1 HCMOHOXPOMATUYECKUE BOHEL
[Ipunimn cynepnosuuny 1 HHTCHCUBHOCTS LIPH CIIOMKEHIH CBETORBIX BOJTH. Bpemennas
KOTCpeHTHOCTE. Bpemst u jiuna korepeHTHOCTH, |IpocTpancTBennas KOI'€pPCHTHOCTR. Pamuyc |
KorepeHTHOCTH, OnTHYeCcKas AuHa Iy1d, ONTHYeckas pasHocTs xona. Pacuer
UHTEPEPEHIUOHHON KAPTHHEL OT ABYX KOI€PEHTHDLIX MCTOUHUKOR, [TONOCH] PaBHOH TOJIUILLL U
pasuoro nawnora, Muorony4eras nurepdiepenuus. Crocobr IOy YeHH KOIEPCHTHLIX JTyYCH,
Hurepdepomerpol,

37. Qudpaxnyg ceera. [puawwn [oiirenca — ®pererns. Metoxn son Dperets,
[psmonunetinoe p;icnpocrpaHCHHe esera. Judpaxuus Opererna. Judpaxiws Openens ot
KPYTTIOro 0TBEPCTU 1 Kpyrioro aucka. Jndpaxmza Epedernt o1 Kpas IONyLI0CKOCTH.
Cunpans Koprro. Audpaxrus Opayrrodepa oT 6eCKOHCTHO JTHHHOMN HPAMOH IIesy,
Andpaxponnas pacxouumocts. Jubpakius oT oguoMepHoi JAppaKImoIHON pererky,
Paspermnaroras cmocobHocTh olrtnuecknx uuctpymMentos. | lorstue o rojorpadum.

38. [lonspusauns ¢cerd. EcrecrsenHbli o LOMAPH30BAINIETH cBeT. CTEMCHD 1IONAPH3AIY. |
Honsipusais cera Hpu TPesoMITEHEY I OTPaKEHHN. 3aKOH bpiocrepa. Tonspuzanus upu
ABOAHOM JIyHeTPeNoMICHUM, OOBIKHOBEHHBIN 1 HeO0BIKHOBENHEIH Tyqr, OnTuueckas och
KpucTasia. [1ongaporienl ¥ Honsgpu3aneonse IpU3Mbl. llomapusaTops! 1 ananuzaTopsl. 3aKoH
Marroca. [lomyBonHoBbIe I YeTBEPTEBOIHOBRIC IIACTAHKH. VCKyCeTBEAn ONTHYecKas
anu30TpoLus. OnTrYecKas akTHBLOCTE Bemecrsa, Dddext Papaes.

39. [menepeus ceeTa. 3aTpyAHELUs B SICKTPOMATHATION Teoprn Makcsesa.
Hopmanesast u anomaneras gucnepens. Metozs! HaGmoeINs THCIEPCHN. [pm3maruyeckmii u
AU pakiHonnbIA CIEKTPbl. DIEKTPOHHAS TeOpUsl AUCHEPCHE cBeTa. I1oroneH e caeTa. 3aKoH
byrepa. LlBera Tem ¥ cuiekrpeI OMVIOWLEHNS,

3. OBPA3ZOBATEJILHBIE TEXHOJIOT A

o JleruuonHo-cemunapekas cucreMa 00yveHHS (TpaJHLUOHHbIC JEKIMOHHbIE U
naboparopuble 3aHATHA) C HCHONB30BAUMEM MPEAMETOR My3es JCKITMOHUDIX |
JEMOHCTPAIH u yCTpoHcrs GU3HICCKOro mpakTuKyMa.



o |lpumencuue MYILTHMCINAA  TCXHONOTMM: = UPOBEHAEHHE  JCKUHOHHBIX M
UPAKTAIECKHX  3alATHH € MCMOJNL30BAHMEM —KOMIIBIOTEPHBIX —NPE3CHTALHI,
AEMOHCTPAUMOHHEIX  BUACOPOJMKOB € MOMOILLIC KOMILIOTEPHOI'O HPOCKTOPA,
DBM u reneskpana.

¢  HMudopMaunoHEO-KOMMYHEKAIMOHILIE TEXHOLOTHE I MOHHTOPUHTA, KOHTPOITS
¥ OLCHKH TEKYTIEH yueOHOH JNeaTelnbHOCTH CTyAenToR (MHTepHeT, Skype, yae6Ho-

METOIHHeCKIE Komiuieke Bal'Y Ha mwiarhopme Moodle u up.).
¢  JlekUMOHHbIE ¥ PAKIMHECKNE 3aHSTHS KAK HayTHbIE KOHOCPEHLUM 10
pesynbraraM  JOKJIaJ0B CTYAEHTOR

¢ Pa300p KOUKPETHBIX CUTYALHI

6. OIEHOYHLIE CPEJCTBA JUISA TEKYIOETO KOHTPOJIA
YCIHEBAEMOCTH, MNPOMEXYTOYHONH ATTECTALMHU ITO UTOIAM
OCBOEHU I AUCHUTIJINHbI 4] YUEBHO-METOJUYECKOE
OBECIHEYEHUIE CAMOCTOSITEJLHOU PABOTBI CTYAEHTOB.

¢  Bonpockl s HOATOTOBKY K peliTHHr-KOHTPO/I0 Nol

Kunernueckas sHEprus BpamaroIerocs TRepIoro reia (¢ BBIBOJIOM).

HacTria MacCol m JBMIKETCS 3aMEITCHHO 110 OKPYIKHOCTH ¢ HENTPoM B Touxe O co
CKOPOCTBIO . YKa3aTh Ha PHCYHKE 11an PaBJICHAS BEKTOPOB YIIOBOH CKOPOCTH W,
MOMEHTA MMITYIBbCA Ly OTHOCHTENBHO TOUKH O, IPOEKLMIO MOMCHTA HMILY/IbCA HA OCh Z

Ly, nopmansnoe Wn, raurenrmansroe W, 1 monsoe Wyckopenus.

z

OCb Bp.

3.Panmyc —BEKTOP TOYKH, PACTIONOKCHHOR B BePTUKANEHOM mTockocTH XY (CM. puc.)
7 = (3 sindt)e, + (4 cos4t)e,. Macca touxn m=0,5 kr. Onpesenurh KUHETHIECKYHO

SHEPIHIO TOUIH 1 paﬁoTy CHJIBL [HIKECTH HEPe3 /4 CCKYHI II0C)IC Hayvana JIBHXKCHHL.




4 MomenT HHEPIHU OJTHOPOIIHOTO JIHCKE (crmionmoro HUIHHAPA) (¢ BBIBOIOM).
5.01HOpONHLIH TUCK BPAIASTCS ¢ 3aMe UTCHICM BOKPYI' OCH, HPOXOASIIEH Jepes HeHrp aucka
r[epmaﬂ,qm ‘/Jl}IpHO IITOCKOCTU JCKA, YKasaTh Ha pUCYHKE - HalpaBieHus BEKTOPOB YITOBO#
CKOPOCTH ik, MOMEHTA UMITYIILCA L, YTIOBOTO YCKOPCHUA Ey, MOMEHTA CUJIBT 1,

e —— ]

6.MarepraibHas TOUKa NBEKETCS TIO OKPYIKHOCTH papuycom R. E€ raurenumnansuoe yCKOpCHUE
MBMEHACTCs 10 3aKkony Wr=kt. rae k>0. B kaxoll MoMenT BpeMenn ¢ Havaia IBrKeHHs
MOTYJIM HOPMATBHOIO W TaHT CHUUATBHOTO YCKOPEHUsT GYIyT paBiib?

7.YMEOKeEHE BekTOPOB. BexropHoe nponssenenye (olpenierenye, clocoBbl BEIMUCIICHHS).

8.Yenmosex cront Ha Bpamalometics ckamne YKyKoBCKoro ¢o CLEPKHEM B pyKax, .
PACIOMOMKCHHBIM IOPU3OHTANLHO. ECIA CTCpIKeHD HOBEPHY T B BEPIUKANEHOE MOJIOKEHHE, 10 |
d) YMCHBLUMTCS MOMCHT HHCPIIUY CHCTEMEL,
b) ymemswuTCs YIILOBAS CKOPOCTL,
¢) MOMENT HMIY.bCA CHCTEMET 1€ H3MENUTCs;
d) YMEHBIIHTCS KHHETHICCKAs SHEPIUsI CHCLEMBL.

Bribparn npasmibHELL oTReT. [TosCHETD,

9.M3 crimormuoro OLHOPOLIOro IAIHHIpa PaiIRyCcoM R coenanm HOJH:IH YOaJIuB BII}’I[’JCHHIOIO
HACTh PATMyCOM R/2 ot ocu CUMMCTPHU. Bo cxonpko Pas I3MEHMUTCS MOMEHT HHCPITHH Te.lld o

DTHOCHTEIIBHO YKA3AHHOH ocH?

10.3axon coxpauents MOMEHTa UMITYIIBCa (¢ BBIBOIOM ).

1. [Norennmanbias SHePrus 4acTUI OLUCHIBASTCS peipascernem U=3x"*12x. [1Ipu xakom
SHAYCHHH X yCKOPEHHE JacTUIThI OyueT parHO HYI?

12, Bparuaercs BOKpyT Heno;[BH;mmH OCH &K, HTO YTOJl €10 NOROPOTA MCHACTCA B 3ABHUCHMOCTH

OT BpeMeHH t 110 3aKOHY @ = 27l at — ~—1 rae a>0, b>0. Haiitn MOMeHT BpeMenH T, a TAKIKE

qaeno 00opoToR N 110 0CTALOBKY.

13.Cpasp Mex/Ty TOTEHIMAILHON SHEPrHCH U CHIION ( ¢ BEIBOJO M).
14.Y70 naspisagrcs MOMeHTOM UmMnynnca? Yiasars Ha PHCYHKE BEKTOP MOMEHTA MMILYJIbCa
¢rentUTENBHO TOUKK O, a Takoke ero MpoeKuuIo Ha och 7/

z
@p“’




i Hucmbop Md B BIUE TTICKA BpAILACTCS 110 HHEPLUMH OKOJIO BEPTUKANEHON OCH ¢ 9acToToMH
=14 vun. Ha Kparo mardopMbl CTORT YesoBek. Korla uenonex mepeLien B LEHTP

.uud.T{i)opM b1, YACTOTA BLIPOCIA 10 My=25muE . Macca uemnopexa 70 k1. Ompeueituts Macey

marhopMsl. MOMENT HIEPIMA YeTOBEKa PACCUNTATE KaK JUIS MATE PHALLHOU TOHKH,

16.3axon coxpanenns mviryabea (¢ BeBogom). [Ipn Kakux yerosusx pealibHO BBILOIHSIETCH
ITOT 3aK0H Ha Jemie?

17 Hro naspisaeTes MOMeHTOM ¢UnB1? VKA3aTE 118 UCYHKE HATIPAB/EIHE BEKTOPA MOMEIITA
CHJIBT OTHOCHTENBHO TOUKH O, YKa3aTh TAKKE MOMEUT CHITBL OTHOCHTENLHO OCH 7,

18.3aBHCUMMOCTD KOOPIMHAT XBIKCHILL aCTHITE 0T BPEMCHH HMEeT BIJ X=bsinwt, y=acosmt,
z=0, rae a,b, ¥ ® — KOHCTAHTEI,
4) OLpPEIETHTh PAJNYC- BEKTOD T, CKOPOCTD & M YCKOPEHE i YACTUIIET;

b) maliru ypaBHEHHE TPACKTOPUHM YACTHIILI,

19.Heunepruanpubie cucreMs! orcueta. AGCONIOTHEIE B OTHOCHTENBIILIE ckopocT, CHAET
HHEPIH (¢ BEIBOJIOM).
20.YkaxuTe HampaBIeue YTIOBOH CKOPOCTH IPELECCHN THPOCKOIIA & ', €I N3BECTHO

YII0Bad CKOPOCTH THPOCKOTa (u. [TOACHUTE pelnenye.
@

21 .Ma TepRALL bucm ToUKa (yacTuia) Maccoil mo pomiend noj yriaoM ¢ K FOPU3OHTY ¢ LadaibHOHN
CKOPOCTRIO Uy, TPagkropus MoJeTa ICKHT B BEPTHKATLHOM miockocTd XY (em. puc.). Ocb z

HalpapyicHa «Ha yac». Ilpenebperas compoTHBieHreM BO3yxa, HAHTH 3aBUCHMOCTE OT
BPEMEHM MOMENTA CHITBI TSKECTH M, ISHCTBYIOMIEr0 Ha YACTHITY.

22.Teopema 0 IBHIKEHUW LEHTPA UHEPLHH (c BLIBOJIOM).



23.Kaxue nyHK TR Ciesyiowmero YIBEPIKACHMA CTipaseuebl? MoMeHT nuepnuy tena
OTHOCHTENBHO OCH BPALICHUS 3aBUCHT OT; '

8) OT [OJNOXKCHUS OCH BPALICHUS:

b) oT MOMeHTa CHEL

2) 0T MAcCHI Tena;

d) OT yIIIOBOrO yeKopenus Tea.

24.Temo maccoit m=0,1 xr Gporneno ¢ nekoro PO BBICOTHI B I'OPH3OHTAILHOM HATIPABICHUM CO

AL | oTHOCHTE TR HO

CKOpocThro 20 M/c, Hality Monyns nprpamenus MoMenTa UMITYJIbCa Tena

TOUKH Opocaria 3a nepssie 5,0 ¢. ConpoTuBicHEEM BO3J(yXa lipeHeOpeuD,

25.CxansipHoe LponsBeacHne (onpenernenne, cnoco pacuera).

26.Harmucars ypaBHenne yBHKEIES JUis TCNA MACCO m, Ha KOTopoe peHcTByeT cuna
COLPOTUBICHMS, TPOLOPIMOHAILHAS CKOPOCTH,

27.5pycoK IBHKETCH BAOTE FOPH3OHTAIBIOH HOBCPXIOCTH NOM, JeHCTBHEM MOCTOAHHOMN M0
BCIIHHVHE CHITBL, HATPABACHHOU TOJ yrToM ¢ K ropu3cnty. KoodduuuenT tperms MENCTY
OpycKoM 1 mosepXHOCTHIO paser 0,25. ITpu KakoM 3HaucHuN yraa o yeKopeHnue 6pycka Baois
HOBCPXHOCTH OYIeT MaKCHUMATEELIM?

28.YpaBHEEHE MOMEHTOR, YpapueHne JMHAMUKH BPaLATEILHOTO JIBHIKCHIS OTHOCHTENbHO
HENOIBUIKHOI OCH (C BLIBOZIOM).

29.Chopmymrposars Teopemy Hlteitnepa. _
30. Tonkui OMHOPOIELIH CTEPKEHE MIHHHOK L MoeT BPALL@ATECH BOKPYT MOPU30OUTAIIBHON OCH, |
TPOXOIAIIEH Tepes KOHCL, CTepIKIIS OCPHEHNKYIAPHO emy. CrepkeHb oTkmonuan Ha 900 o1
[ONOKECHNS PABHOBCCUSA W OTIYCTHIH, ONPEUSTHTS CKOPOCTh VHEAKHETO KOHIA CTEPKHS B
MOMEHT IIPOXOKIACHU PABHOBECHS,

31.Yr0 HaspiBacTCs MOMeHTOM HMIYIbCA? ViazaTh Ha PUCYHKE BEKTOP MOMCHTA WMITY/ILCA
OTENTHTENBII0 TOYKY O, a TAKIKE er'o MPOSKUMIO Ha OCh Z.



32.Teno spamaercs BOKPYI' HELLOJTBIKIOH OCH TaK, 9T0 YIONT ero [I0BOPOTa MEUSIETCS B

br®
SABHCHMOCTH OT BPEMEHH 1 10 3aKOHY @ = 2{ af — —— e a>0, b>0, Haiftn Mmoment BpeMEHH

T, & TAKKe Hucno 0bopoTos N 10 0CTAIIOBKY,

33.MomenrT nHEpUME TOHKOTO OHHOPOALOTO CTEPHCIST OTHOCUTEIILHO OCH, TPOXOMSIITEST Hepes
KOHEIL CTEpIkHS (C BEIBOIOM).

34.Yactuna Maccoﬁ m ABHAKETCS 3aMeIeHHO 10 OKPYKHOCTH ¢ HEHTPOM B Touke O co
CKOPOCTRIO ¥, YKa3aTh ua PHCYLIKC HAMPABICHUA BEKTOPOB YITIOBOM CKOPOCTH ¢, MOMCHTA

MMITYI5Ca Ly OTHOCUTENBHO TouKH O, IPOSKIHAIO MOMEIHTA HUMIIYTbCa HA OCB Z L., HOPMATBEHOC |

L-Lf:ﬂﬁ, TAHI CELMATILHOE [fif; v outHOe W YCKOPEHUS,

Z

OCb Bp. N

35.Cuna ¢ xomnoueptamu (3, 4, 5) H mpunoxena x Towke c Koopiunatamu (4,2,3) M. Haiita:
a) MOMEHT CHIIEL Mo FHOCHTENBHO HAYAIA KOOPIHHAT,

b) momy:ie BekTOpa ]_-‘,_! :

¢) IPOCKLMIO 1a OCh Z MOMCHTA CHILBI 4,
36.Brrancienue MOMEHTA UHEPIHH CTEPIKIA OTHOCHTOIBHO OCH, TIPOXOJIALLEH Yepes ero KoHer, |

37. Jucx pamaercs PaBHOMCPHO € HEKOTOPOH YrioBoi ckopoctbio @. Haunyas ¢ MoMenTa
BPEMEHH =0, na Herp nefeTByeT MOMEHT cuit, rpaQuK EpeMEHIION 3aBUCHMOCTY KOTOpOTO _
OPSACTABICH Ha pUcyHKe. Hapucytite rpdqu HPaBUIIBHO OTPANKAFOLUNAN 3a8MCHMOCTL MOMEHTS |
UMILYJIBCE OT BPeMELy

M




3 8.Chopmynuposars reopemy Illrettnepa. Beiuncncune Mmomenta WHCPUHH CTEPIKHs
OTHOCUTEJIEHO OCH, IPOXOUSIIER Tepes ero nenTp mace,

39.910 HaskiBaETCS MOMEHTOM MMITYJIbCa? YKa3aTh HA PHCYHKE BEKTOP MOMEHTa MMITYJILCA
OTHOCHTCALHO ToYKH O, 4 TAKIKe ero MPOeKIIUIo Ha OCh 7

40. 3aBnCUMOCTL KOOPIHHAT JBIKEHNS! HACTUIBL OT BpeMeNM HMeeT syl X=bsinwt, y=acosot,
z=0, rpe a,b, W © — KOHCTAHTLL.

A) ONPEACTHTE PALye- BEKTOP 7, CKOPOCTH © I YCKOPEHHE W 4aCTHIIEL:

b) maiiTy YPAaBHEHNE TPAEKTOPUH YACTHIET,
41.KOMIIOHCHTHI CKOPOCTH YaCTHIILI H3MEHIIOTCS €O BPEMCHEM T10 3aKOHAM Vy=acosot,
vy=asinot, v,=0, rae a u @ — xoucranrsl, Hajiu MOJYTHA CKOPOCTH E—z YCKOpPEHHs m, a TaKKe |

YTOII O MEXIY ¥ 1 Y,

42 MarepuanpHas nouka M usmkercs 1o OKPYKHOCTH €0 CKOpocThio ¥, Ha pue. | nokasan
rpaMK 3aBUCUMOCTH IPOCKIMY CKOPOCLY &, OT Bpemenu ( T —¢/IMHRIHBIN BEKTOP
TONOKUICILHOTO HAPABICHUS!, ¥, — IPOEKIHUS ¥ Ha 9T0 HarpasicHue). [Tpu sTom BEKTOP

{IOTTHOTO HAIPABIIEHHS A PUC, 2 UMeeT Hanpasienue a) 4 b)3 c)2 d)l OTBeT 110SICHUTE.

; M T
1 v ]
' /// N N
——— v | ™
3 |2
. ®
0
T
puc. 1 \\_H____J,./ puc. 2

43.11enrp mace (mHOpiwn). Teopema o JBMKELHH LEHTpa Mace,

Boupocn! k peiirnur-gontposo No2
MosleRy A pHO-KHHCTHIECKAS TEOPHs! H/IeAMBTOre ra3a
H TAMAJIA TCPMOJHHAMEKH

Bapuarm 1

1. 3anmcars 0cHOBHOE ypasieHue
MONEKYNAPHO-KUHETHECKOH TEOPHH,

2. Kaxos eMpicn (yHkumm
pacnpenencHus?

Bapuanm 2

1. YTo HazpiBagTCs HMCIOM cTereHeit
CBOBO/ILI MEXAHMHECKOH CHCTeMbI?

2. KakoB cMBIC yCMOBHS HOPMUPOBKH
(PyHKLMY pacTipeiencHna?



3. Hammears dopm Yy orpenenenus
CPEAHErO 3HAYCHI HEKOTOPON BEUYHHLI X,
3HAA PYHRLHIIO pacnpenenenus fx).

4. Teno nepexoaur us cocroguns | &
COCTOAHHEE 3 OIMH Pa3 MOCPeNCTBOM
nponecca [-2-3, a npyro# pas 1-4-3, B kaxom
HPOLECCe M3MEHEHIE BHYTPEHIICH SHeprin
bomeuie: AU\ 4.5 winu AU 457
I'as uneannuplif,

=S

v

9. Yemy papHo unciio crencheit
eBoOOLBL 1ng Monerynn CO; ¢ yueTom
KOMEOATENLIOrO IBUKCHYA MOy N?

10. B mByx ¢cocynax npu xomuarHoi
reMuepaType Xpanures o 1 mMomo rasa. B
MICPROM COCYIE I'd3 COCTOUT W3 OTHOATOMHDIX
MOJICKYJT, & BO BTOPOM — H3 /IBYXATOMIIBIX,
OnpesiennTs OTHOLICHNE BHYTPEHIIX
SHEPrui oTux razos U/U5?

3. Buipaswts sepostHocts Hepes
(pyHKamo pachpeneienns.

4. Teno nepexouut us cocrosinms 1 B
COCTOAHME 3 OJIUH Pa3 MOCPEACTBOM npouecca
1-2-3, a npyro#i pas 1-4-3. B xakom npoiiecee

M3MCHCHHE BHYTPEIHEH SHeprun Goabiie: A U,

23 WA A U457 Maz uaeanbHbI,

]
e

v

9. Ipu xakux yemoeuax (nopu raz
MOMKHO CHHTATE MTCANLHBIM?

10. B amyx cocymax npu komuaTHOH
TEMTIEPATYPE XPAHHTCS TIo | Moo raza. B
NIEPBOM COCYJIC I'a3 COCTOUT M3 OAHOATOMHBIX
MOJICKYJT, & BO BTOPOM — 13 TPEXaTOMHEIX.
Onpegenures oTHOMEHKE MOJISIPHBIX
TENIOEMKOCTEH 3THX I'A30E NIPU NOCTOSHHOM
ofbeme?

Bonpocs k peiirnm =ROHTPOJIG Ne3
JuIeKTPOCTATHIRA H HOCTOAHULIH TOK

Bapuanum 1

1. Chopmymmposars Teopemy laycca
115 BekTopa £,

2. Hantucats rpanuunsie yenonus s
HOPMAJILIBIX COCTARMAIONIMX BEKTOPOR
HAITRSKCHIIOCTH U B/IEKTPUYCCKOTO
CMELLISHHS Ha IPaHKLE ABYX HUDNEKTPHKOB.
3. B uim cMblen anexrpocTaTaueckoi
3aLUKTHI? '

4. YUemy panen MoTeHIKal B LEHTpe
3aPAKEITHOrO KObIA (g?

5. INonas sapssxenHan chepa
OKpYKEHa CPEPIYECKUMY ClIOIME
TUATERTPUKOB (EM. PHCYITOK)

Bapuanm 2
I. Copmynnporars reopemy
l'aycea uns Bexropa 1.

2. Hanmmcars rpanuunsie yenosus ais
k

TAHICHLHANLHBIY, COCTARIATOINMX BEKTOpPOB E:’E
}

u D ua rpanuue pasaena aeyx susn CKTPHKOB,
3. Hanueatn Boipaskenus uis rioTHoCTH
SHEPIMH BIIEKTPHHECKOrO OIS,
4. Yemy pasHa HaNpPsDKEIHOCTD B LEHTPE
3apsIKEHHOrO Kolibua Ey?

3. [lonas sapsixenias chepa oxpysena
ChepUYECKUMU CITOAMHU HHDJIEKTPHKOR (CM,
PHCYHOK)




HocTpouts saBucnmocts
HANPSRKEHHOCTH OT paamyca £(r).

6. Dimmueckuii empicT AHATCKTPHYECKOI
TPOHMLACMOCTIA CP&bL

7. Yo Takoe 35 CKTPOUBMIACY LEs CHJTa?
8. Chopmynuposars 1-i sakon Kupxrod
9. 3anucats sakon Oma & JToKanTbHO
hopme.
10. Cyre knacenueckoit BJICKTPOHHOT
TSOPMK 3.J'£(;¥KT[}Ul!pOBO,ilPIM()C'I'l/I MQTaNOB,

L. Paccuurars unpryisamo BEKTOpa

£ 1o samknyTomy koutpy ABCDA u
CACNaTh BBIBOMBI O 1IOTCHLUANLHOCTH 110

A g e L | |B
. | i
| | '
| | l :
| A
By | L] Llle
" E, [ =

12. Tlo n3BegTHOM 3aBHCHMOCTH
noTerumaa O(r) NOCTPOMTE KAUCCTECHHO

3aBUCHMOCTL MOAYJIst HANpaxenocTya F(r),

HOC’l'p{}HTI) 3ABHCHMOCTD moTenuuana ot
pammyca ¢(r).

0. Duznyeckuii cmpicn BEKTOpa

NOJIAPU30BRHHOCTH /.

7. Hro Takoe Hanpskenue?
8. Cchopmynuposars 2-i saxon Kupxroda.
9. 3anucats 3axon royns—Jlenna s
JOKanbHeH dopme.
10. B uém cocrout nemoctarounocth
KIIACCHYECKO 91eKTPOHHOM Teopun
SIEKTPONPOBOLAUMOCTH METAJLTOB?

1'1. Paccuwrars umpkynsiwo BekTOpa £ no
SAMKHYTOMY ROHTPY ABCDA w cienars pblsop
O HOTCHUHAILIOCTH 1105,

b=y

12. TTo muspectHol 3arHCHMOCTH MO
HANPAKEHHOCTH (7)) TOCTPOMTE K A4SCTEEHHO
3aBHCHMOCTD IOTEHUMAA O(#),

Bonmpocenr k PeH THHr-RONTPOE Nod
Marmarnoe none u BACKTPOMATHHTHAA HHAYKIHA

Bapuanm 1

1. PackpwITh nougrue, Marnuruas
HHUAYKIHUA, C8 CMEBICT,
2. ChopmyuposainTs 3aK0H MoaHoro

TOKA 7151 BexTopa B .

Bapuanm 2
Copmynuposame.
1. 3akon Buo u Casapa, ero dusnueckuit
CMBICI1,

2. 3aK0H MOJIHOTO TOKA AN BekTopa H



3. ChopMymuposamrs IpaduYHble
YCHOBUA AN TaHT e HUMabHEIX

COCTABMSIIOIUX BekTOpos B u H |

4. Yemy paseH MarHuTHEL MOMEHT
D,y BUTKA ¢ TOKOM 17 Kyna on Hanpasnen
(em. pucyhok)?

C

5. B uém sgkmouaercs sencume
HCKTPOMAIHUTHON UHJLYKLIMH, YeMy paBHA
SIC? Chopmynuporars npaswuio Jlenna.

6.1lposonainas nepembrika nemwkeres
| L
EXOAL NIPOBOAILEH PAMKI CO CKOPOCTBIO U

B MATHUTHOM TIone 53 . Vrkasarn
HalpaBIeHue HHAYKLHOHHOIO TOKCL,

[ ' ] 1
7. llan rpadnk uzmeHenns
MACHHWTHOIO MOTOKA OT BpEMEHH,

i

-

ppadona c

epuiutioll |
\ /|
'Bir = U#‘:_ i

o

3. U'paruunsie yenosus s HOPMAJTBHBIX
COCTABAAMILMX BekTOpo B u H

4.Hemy panen OpOUTANBHLIN MarHHTHEIH
MOMEHT D, 3JIEKTPOHA C 3aPIIoM e 1
CKOPOCTHIO 7

Ykazarh ero nanpasnenue (cm. puc.),

T

e R
9] -

— e

5. HlBnenue camonnuykimm n
BEAUMOWHAYKLUKH, uxX D]IC.

6.[posonsiuan HNePeMBLIMKA JIBXKETCH B0
1
HPOBO/SIIIEHR PaMKH cO CKOPOCTBHY U B

MArHHUTIIOM TI0Jje 3, YkaszaTs HanpaplieHHue
HHAVKLHOHHOTI'O TOKA,

o=
]
—

|

7. JTan rpadguk u3MeHeHUst MATHUTHOIO
NOTCKA OT BPEME[TH.




Kax mamensercs senuunna 2UC
QIEKTPOMAIHUTHON MITIYKLHK CO BpeMeHem?
Hoctpours rpadux £(r).
8. ITpsiMOyrosIbiBIi MPORONOYHBI
BUTOK JIGHKUT B TVIOCKOCTH C IJTMHHLIM
HPAMBIM MPOBOLOM, [10 KOTOPOMY NPOTEKAeT
TOK I.

Butox tamyr enparo. [okazars
HATIPABIIEHUA TOKA, UHAYITMPOBAHHOIO B
BUTKE, U CHJL, NeHCTBYIONIHX HA ero JIBBYIO U
MPABYO CTOPOIBI

9. Yemy pasHa uupkyssiws BCKTOpA

HanpspreHHocTy |[H o 3AMKHYTOMY
KOHTYpY? Ha pucyHke noxasanst: [ — Toku
MPOBOJUMOCTH, i~ MOJIEKYJISIPHBIE TOKY,

'f}..—ﬂ—-—T\
=
{

W

/
Rormyp

i
.

10, Tlpuposa peppomaruerusma,

i S
I

llocrpours rpaduk sasucHmocTy DNC
JNCKTPOMATHUTHOH UHAYKLHK OT BpeMCHH ed). |

8. ITpamoyronbubiit MPOBOJIOYHBI BUTOK
ASAUT B TIIOCKOCTH ¢ JJIHHHBIM TPAMBIM
POBOAOM, IO KOTOPOMY NPOTEKAeT Tok I.

Burok TsiyT Bopago. TlokaszaTs
HAanpaBISHus TOKs, HHIYLMPOBAHIIOIO B BUTKC,
M CHIL, JEHCTBYIOLMX HA €T0 NIEBYIO M IPaByIo
CTOPOHBI,

9. Uemy paBHa UMpKYIIsi s BEKTOPA
MAarHUTHON MH/IY KLY 110 38MKITYTOMY KOHTYpY
[?

10. Hprpona quavarserusma,

Bonpoce: k PeATHHI-KONTPOAIONES

Mexanngeckne
Bapuanm 1

1. Yro naseisaetes daszois
FapMOHUYECKOro KonebaHus?

2. Kaxosa pasHocTb a3 ypyx
MasATHHKOR (BTOPOrO OTHOCHTENLHO NEPROro)
{eM. pucyHOK)?

LLLr sl

O

Kpatinee nonoacrue

KOTe0aHs H BOJIHDI
Bapuanm 2
1. UTo HaskiBaeTcs juMHOM BOJIHEI,
BOJIHOBBIM YHCHOM?

2. Kaxora pasHocTn has ABYX MasTHHKOB
(BTOpOTC OTHOCUTENBHO NEePBOTO) (CM. PUCYHOK)?

=i

1 Kpalinee

nonpxerue



3. To4ka yuacteyer B AByX B3auMHO 3. Toura yuactsyer b ABYX B3aUMHO

MePHEHAUKYIAPHEIX Konebanuax, Kaxag HepneHARKyIapHLIX KonmeOarusx. Kakas Qurypa
(hurypa Jluccaxy y(x) NCMYYaeTCs, ecliy Jlueeaxy y(x) nonyuaercs, ecnu

[y =2cosmt, [y =2cosmz,

lx = 4cos(nt+ 1/ 2). lx = 4cos(nt +m).

4. Cnosxxure rpadmuecky jaga 4. Cnoxure rpapuuecku mga
FAPMOHWYECKHX OJNHEKORO HAMpaeIcHHLIX FAPMOHUYECKTY OTHHAKOBO HAnpapiIeHHbIX
KOMEOAHHA PABHLIX IEPHOLOR, HO CMEICHHBIX KOJIEDAHKS, Y KOTOPBIX YACTOThI COOTHOCHTCH KAK
110 (hase OTHOCHTCILHO APYr npyra Ha m, 1:3, a amnuryant kak 2 : 1. byaer ju
AMIIUTYEL COOTHOCATCA Kak 3 © 1. Byuer nn KOEOBHUE rapMOHHICCKIM? Uemy pasua
Konebane rapMorUIeckrm? Hemy parHa HACTOTA CITOMKHOTO KoJ1eDarus?

HACTOTA CIIOXKHOTO KoeBanmst?
5. [lano manpanienve cmeruens 5. Jlano HatparieHue cMEILeHNa YacTHL,
/ 1 I 2t 1
Hacrull. Kyna newikerca sonua (sneso, Kyua neuxetes sonua (preso, BIIPABO)
BITpaBo)?
. -
//ﬁ \/ ’ —\ / \

6. Hanmeats yuuddepenumansroe _ 6. HaimeaTe BosHoBOE ypagiicye,

YPaBHSHHUE 3aTyXaloMxX xonebaHuii u ero llogcruTs ero cupic

petcrue, Kakor cmbicn koadpuumenta
3ATyXaHusl, 106poTHOCTH?

7. Jlano ypapHeHue Bonibl 7. CMelIeHMe YacTHI, Cpepl B II0CKOl
Y=A-sin2n(t/T-x/)), rne A, T, ) ~ erylueit 3ByKOROM BONHE BLIpaxaeTcs
MOMOMKHTCIILHBIC BETHYUHLI, KOTOPLIE CooTHOWerMeM & = &, - cos(wf — xx). Halitu
OMHUCHIBAKY'T BONHY, Hemy paBHA CKOPOCTL CKOPOCTL CMCLUEHNSA YaCTHIL B 3TOH BOJTHE.
BOJTHBI?

8. Uro Takoe asosas CKOPOCTh, 8. Kax obpasyercs crogyas sonna?
FPYIIOBAY CKOPOCTE Boan? Onuears e xapakrepHble ocobeHHOCTH.

Harnmcarn ypasnenue crosueil Bosub,

9. Yro naseaercs nnrepdepenumeii 9. Kak ofpasytorcs 6ucHus?
BOTH?

10. lepron koneGanuit npyKHHHOrO 10. YTo HagbiBACTCS MCXAHUYCCKUM
MadTHHKa paseH 7. Maccy MasrHuka Pe3oHaHcoM, pesnHaHCHOM YacToTol?
yBeumiy B 4 pasa. Kax namenutes nepuo
Kofedanui?

Boupocer k peltrnrr-konTposnro Ne6

L. Dnexrpomaramtuas upapomna crera, 1 Ipusmn Tolrenca. 3aKoHb oTpakenns u
npesomenns. AGCOTIOTHBIN U OTHOCHTEINLHBIH NOKA3ATCTH upenomicHus. [lonnoe BRyTpennee
oTpaenne, CBCTOBROIEL

2. KorepeHTHOCTS M MOHOXPOMATHYHOCTS CBETOBBIX BOJIH. BpeMmeHHAs KOTePEHTHOCTE.
Bpems u mmuna korepenTHOCTH,



4. lomocn! papHOM TOMMIHADT I PaBHOI'O HAKIICHA.
5. IlpoctpancTennas xoreperTHOCTS, Pajuyc xorepentuocru,

6. Tlpurnun Trofiremca — Qpenens,  Meron  s0m Openenda.  [Mpamonuneinoe
paclipoctpanenue ceeta. Judpakuus Opereis na KPYIJIOM OTBEPCTHH M [CKe.
7. Qadpakuus © payHro(epa oT 6eCKOHEUHO JTHHON MPSIMOR ey,

8. ludpaxims Opayn rodepa Ha oJHOMepHOIT Iudpaxnuonnoii penierke.
9. lloustne o romorpagnu.

10. Ecrectsemmbrit u TOJIIPU30BAHILIH cRet. [loaprsarys IIPU OTPaXKEHUU U
npenoMnenru. 3akor Bprocrepa.

1. Monspusawus 1upw geoiinom yselipenomaenuy. OOIKHOBEHHbIN B HeOGRIKHOBEHHLIH
nyun. Onrudeckast och KpHCTAILTA, Honspuzatmonuste mpusmet. 3akon Maoca.

12. 3arpynmuenns B smexTpoMarHuTHON Teopur Maxcsemna, HopMansHast u aEoMaibHAs
Auciepenu. Metoje! nabmonenus AUCHCPCHH,

13. Orexrponnas Teopus aucn CPCHH CBCTA.

14, [Tornowerue coera. LiseTa ren u CTIEKTP HOTNOIIEHNS.

TEMbI CAMOCTOSITEJILHOW PABOTLI CTYJIEHTOR

l. Dusnka - sayka nosnanus mupa.
2. IlpocTpancTso u Bpems B dusuxe,
3. YepHbre me1po1 8o Beenennoit,
4. Vuenne K.D. lnonkosckoro.
5. MogemapoBanre mporecca PaclipoCTpalCHus yIAapHOH BOJHBI IIPH B3PLIBAX B
PeslIMYHbLIX cpenax. ' '
6. Kuuetrka i TepMouHaMuKa GHONOrHYecKy MPOLECCOB.
7. Iopsanok u 6ecopsaiok B Mupe Gombimmy MOJIEKYIL, _
8. DKCLePUMEHTAILHBIE HCC/EI0BAHUS SIEKTPOMAruuTHOro 1ond 3eMiad B ofmacTu
CBEPHU3KUX JACTOT,
9. Mlaposas MomHus U eé pupoma.
10. MaraurHoe nome 3emiw.
11, Monams u € uprpoza.
12, DuexTpuuecTBO B KHBRIX OPraHn3MaX,
13. DBnextpmuectro B armocdepe.
14. Jlasepro-muyaposansble rHpOAMHAMHNECKIE BOTELL,
15, Duznueckue MeTomb! PErucTpanuy 3eMIITPECSHHI,
16. Ilpumencupe ynprpaspyka s HHTPOCKOIIMHA,
Cuucox mMoxer GBITh 3HAYUTETHHO pacumpen. Temy pedepara ¢TyaeHTHI cormacyior ¢ _
IpenoiaBaTeleM.



Bunp&cm IIPOMEKYTOUHOH ATTCCTALMY 110 HTOI'AM 0CBOEHUsT MHCIHMTHHBI
Boupocwr k IK3AMeHY 1o cemeerpy Nol

I. Mexanura

I. Mexanmaeckoe npikenne Kax npocTenmasn GopMa JBUKEHUsI marepud. CHcTema
oteueta. [punuan otrocrTenbocty 1 aimmes. [Ipeobpasopanms amnes. Panuyc-gekrop.

2. Matepuankuas tovka (uacruua). Tpaexropms. Pajmye kpususuer tpaekro puu.
Jluneitnas ckopoeTs 1 maneiinoe yekoperue. Hocrynarensnoe jemienue TBEPIOL'0 TEJId.,

3. TanrennuansHOe B HOpManLHOE YCKOpeHuA. CBS3b MEKIY IIMHEH UBIMU 1 YIITOBBEIMU
KMHEMATAYCCKHUMU BETMUMHAM, '

4. Hepnoriit 3akon HeloToma M 110HSTHE MHCPLAATLHOK CHCTeMBI 0TedeTa. Bropoif sakon
HpioToHa o noHsTHE CRUTHL Maceh! UMILYJTbCa. Y paBHEHUE JRIKeHNA. TpeTuii 3aKoH Huiotona
H ITPEUEIILI €T0 IPUMEHUMOCTH. '

5. Hemnepryuansusle cuereMsl oTcueTa, ABCOOTHEIE U OTHOCHTETBHbIC CKOPOCTH U
YCKOpenue. CHIbl MHEpPITHY,

6. CucTema MaTEpPHATTBEILIX TOUCK. Llerrp muepnuy (nentp macce). Teopema o mprxenIU
UEHTPA HHEPIHMU.

7. Iloustre abcontotio Teepmoro Tena. MomenT HLEPITUM Tera.
8. Teopema Hlreiimepa.

9. MomeHT cier. MoMeHT ummyiisea., Ypasienne MoMenToB, YpasHeHue
BPAI@ATENbHOTO ABIKEHAA TECPLOrO TeTa OTHOCHTENLHO HELlOIBIKHON OCH.

10. 'mpockormuecknit addexr. CroGoxmurc ocu,

11. 3akom coxpaﬂermﬂ HMITYIIbCa ¥ TpeTui 3axoH Herotoua.

12. 3axon coxpanerus MomenTa UMIIYJIRCA.

13. PaBora u stieprus B Mexamuxe. ODHEPrUs KHHETHYECKAs B HOTEHIHATLHAL,
14. TlonaTre cUI0BOIO OIS, Cas3g MEACTY HOTCHUHANBION S3HEPTHEH ¥ CHIIOMN.
15, 3axkon coxpauenms Mexauuueckol se pPruy,

16. KoECepBaTHBHBIS 1 HEKOHCEPBATHRIIBIC: CHJTEL Koncepsarusras u quccunarusuag
CHCTEMEL,

17, 3amauu MeXauuKH JUIKOCTeH 1 Ta30B.
18. Vpasuenue Diinepa.
19. YpasHaenue HepasphiBHOCTH. Yparneune Bepryium,

20. Cucrema ypasneHui raso iHAMIKIL.



21 Lapkysis cxopocty. oreHraneHoe u BUXpesoe nemxenust. Teopema
Kyxosckoro.

22. Jlavunapusti u TYPOYUCHTHBL peskumbl Teuems.
23. Teuenne BasKoi sxuKOCTH, Dopmyna [Tyaseitns,

24. [lprHumMn oTnocHTepROCTYH Dif HIITEHHA, Pos ckopocTa ceera. Hocrymat
HOCTOAHCTBA CxOPOCTY cBeTa. [TpeoGpasosammus Jlopenna.

25. JlopeHueso coxpainene umHe u 3aMe/IICHHE BPEMEHH,

26. PersrnsracTeRuit uMIytee. B3anmocsssi MaCChl ¥ SHCPIUH,

27. CronkeoBeUME 1 pacman uactui. ledexr mace, :‘)HG;CI.FH}{ CBA3M.
28. CooTnorrenne Mexy noinoi OHEPIUCH M UMTIYIRCOM YACTHIILI,

IL Ocuoper MOJICKY ISIPHOM (PU3HKH M TCPMOXMHAMUKH

1. Mowrsrue ugeantuoro rasa. Monery I pHo-KHHETHTECKDE TOUKORBALTE TEMITEPATYPEI.
Maxpockonnaeckne apaMeTpLl CHCTEME.

2. BHyIPeHHSIS OHEPris MueaTbHOTO rasa, Hucno crencueii csobonrr. 3akon
PABHOPACIPEACTIEHS SHEPTHU,

3. Hasuenue raza ¢ rouxu sperns MOJICKY TAPHO-KHHETHYECKOM Teopru. OcHOBHOE
YPABHEHHE MOTEKYIIAPHO-KMHCTHIECKOH TEOpUH,

4. YpasHCHHE COCTOSHES MAATLHOTO rasa (ypasuerue Knanetipona — Menneneera).

5. JluHaMuveCKkie U CTaTHCTHYeCKuE SAKOHOMEPHOCTH B thusuxe. CTarncTHYCCKH METO)
HECAEOBARMST CHCTEMBL. [ToHATRE O (pYHKIMU pactipenencrms,

6. Dasoroe upoctpanctso. Mazosas TOYKa, azosas sueiika. CraTHeTHYeCKOe
YCpenHeHue.

7. Pacupenenesne Maxcsena, Cpenane cicopoc'm MOJIIEKYT,
8. bapomerpuueckas hopmyna. Pacnpeneneiie Bompimaria,
9. Pacripenenenne Makcpea — boibnMana.
10. ¥Ypasuerue Ban-uep-Baanca. W3otepMbr peantiibix razos.
11. MertacraGu BEHOC cocTosHue, KpuTnueckoe cocToanue.
2. Buyrpernssa sueprus pearsoro rasq,
13. D dext Ixoyns — Tomcona. Cixmicenme Té30B U MOy CHUE HU3KHX TEMIIEPaTyp.
14. XapakrepHCTHKA JKUAKOIO COCTONHNS, Bkl TIOPAIOK,

- Hosepxnocrioe narsxenne. Crb, BOSHUKAOLINE Ha KPUBOH TOBEPXIOCTH KHUAKOCTH.
Dopmyna Jlannaca. CMaunsanme KaMHUIIPHBIE SRIICHEA,



16. Kpucrannuueckas pemerxa, Haneunii nopsox. Ynpyras u nnacruueckas aedopmarus
TBEPILIX et 3akon [yka,

17. Paswr seluectra. Weuapenne n konnencanms. [Tnasrernue KpucTajunsanus. Gasosas
JAHArpaMmMa,

18. TlomsTre cToNKnOBeHI. Ynpyroe u "eynpyroe cTonkmnoBe s,

19. [Tprnensioe paccrosume. Sddexrusioe covenne paccesanus. CpelHas mimMHA
cBOOOIHOYO Ipobiera.

20. Apnenuc nepenoca — Huthdysus,
21. ABnenne mepenoca — TELUTOILPOBOTHOCTE,
22. SIsreHne neperoca — BI3KOCTE.

23. OCHOBHBIE TEPMOIMHAMIYECKHE TTOHITHS: BHYTPEHHAS s0eprud, pabora, Termora.
YpaBHEHRE mepBOTO Havana TEPMOJTHHAMUKH,

24. 38BUCHMOCTD TEILI0EMKOCTH HUCAILHOLIE rasa or Buja mpouecca. Pabora,
COE r'leIaemaA Fa?UM ]TpJ/I I’[l()]’lpOL{OCLdX

25, Apmabarraeckuii mpowece.

20. Obpatumeie n HeoOpaTHMbIC nponeccrl. Kpyropoii npouece (1uxin).
27. N Kapro v ero KITJ{ juis mpeansaoro rasa.

28, Tlpumnmn NCHCTBHA TEIIOBOIO ABUTATEISL U XOJIO(HIIEHON MALLHHEL

29. Dmrpomust, 3aK0H BO3pacTanua SHTPOIIUH,

30. Craructudeckuii Bec (TepMonMHAMUYCCKasT BEPOATHOCTh). CTATHCTAYECKOE
TOJIKOBAHHE BTOPOTO HAYAJIA TEPMOIUHAMUKH.

Boupoces! k axsameny o cemeerpy No2
DICKTPHYECTEO M MATHETH3M

1. 3aken Kynona. Hanpsikeruocets SACKTpocTaTHYecKoro mous. [ToraTue
HICKTPOCTATHHECKOLO IO, TIprHumn cynepuosuumy snexTpaaeccnx nosei.

2. Hotox nanpaxernocty. Teopema laycea s snextpocTaTHyeckoro mois B BAKYYME,
3. lpuvenenue reopemer Iaycea mis pacuera noJrci.,

4. PaBorra cni 3IIeKTpoCTaTHYECKOro O, apkynamust manpmxenHoeTy
NICKTPOCTATHIECKOTO OIS,

5. Tlorennuan, Pasnocts morennuanos, Csss MEIKIY NOTeHIHANIOM U HATIPSIKEHIOCTHIO
AMEKTPOCTATUHECKOTD TIOJSL.

6. CBOGOMTHLIC ¥ CBSI3aLHBIE 3apANEl B BemecTre. THITh] MPNeKTpuKoB, Mornas,
SIEKTPOHHAA H OPUEHTALMOHIAS TIOIPH3AITHA.



7. TlonspusosanuocTs. JlHsmexTpudeckas BocpurMInBOCTE BCINECTBA B €€ 38BUCHMOCTD
OT TEMIIEPATY DI,

8. Teopema Maycea s JICKTPHYCCKOTO MONTS B TUINEKTPUKE. DIEKTpUUEcKOe
CMenIeHue. JIuaneKkTprdeckas IpoHNIaeMocTs cpeant. Hampakennocrs IIEKTPHYECKOrO 10JIS B
TEDIIEKTPHKE,

9. I'panuunbic yeroprs s SUEKTPHYUCCKOrO DI HA IPAHHLC pasjiena “THOICKTPHK —
MAIEKTPUE ~,

10. Pactipenenenue 3apsiios B 1 POBOJIINKE, DIICKTPOCTATHUYCCKOR [OMTe BHYTPY H CHAPY KN
TIPOBOAHUKA. DITEKTPOCTATHYIECKas 3aLATa,

L1, DaexTpoemrocts YSAMHCHLIOTO ITPOBOUHWKE, CUCTEMEL LPOBOTHUKOB M KOHAEHCATOPA.

12. Oneprua sapsoxennrix vepunenroro LPOBOJTHUKA, CHCTEMDBI TIPOBOJIHKOB U
KOHICHCATOPA. JHCPIUA SIEKTPUUCCKOTO molst. O6EenmHas OTHOCTD 9HSPIHE MEKTPHYUCCKOTO
110141, '

13. Xapaktepncruku snexrpudeckoro mois u YCIIOBYS €T0 ¢YINecTBoBanys. Pa3nocTs
TOTEHUHAIOB, NICKIPOABUIKYINAN CHILA, HATIPSIKE e,

14. Knaccnaeckas snextponsas TEOPHUA BIIEKTPONPOBOUMOCTY METAMIIOB U e
HELOCTATOUHOCTD,

13. Bemson sakoros Oma n Joxoyns — JleHua n3 anmexTponusm 1 pelcTarIeHwmii,

16. Momusats mosexys u dTOMOB, peKoMOMHAITHS HOHOR, PaboTa monusanu, Y napuast
HOHH3ALHS,

['7. HecaMocTOSITeNIBHLIN 1 caMOCTOSTe L Hb ra30BBIE pas3psIbL.,

18. Hoasrrue o nnasye. Cooco6ur cosmanud miasMel. Keasuredrpaisrocrs miasMbL,
Hebaenckuit papnyc OKpanupoBanus. IlnazMentas vacTors.

19. Huskoremieparypras miasMa u ec HIPUMEHEHHC,

20. BricoxoreMnepatypras masma, T Ipo6nema ocymecraenms YIPABIICMOTO
TEPMOSLEPHOIO CUHTE3A,

21. 3axon Awmriepa. Maraurras UHAYKUES. 3aKkoH buo — Cagapa. [Torstue Maraaraoro
o [Ipunumm cyneprnosunvm MaruuTHbIx Mol MariuuThei MoMeHT.

22, MaruuTHoe 110718 NPAMONHIEHHOrO 1 KPYroBOro TOKOR.

23, LlMpxynsiiwsd BekTopa MArHUTHON MHAYKOWH. 3aKOI MONHOTO ToKa. MaruuTioe moje
JJIAHHOrO COMEHONA ¥ TOPOHIA.

24, MaraurHoe B3aHMOIeHCTBUC TOKOB U COMHMLA CUIILT TOKE — amITep.

25. VIHBApHANTHOCTE 5116KTPHIECKOTO 3apsna. Buxperoe nose gpmicymmerocs 3apana.
Marnerrsm kak pesgrusucTekmit adperr.



26. J(eroKeHe 3apsskCHEBIX YaCTHI] B ONEKTPAYECKIX M MATHETHBIX HOJIIX,

27. Dddexr Xonna. Mpruumn neiicrens yCK()i)PTTGJ'ICﬁ 3APAKEHHBIX YACTHIL,

28. TlonsTie MarHUTHOrO MOMEHTA ATOMA.

29. MuKpO-~ i MakpoTOKH, Mounexynsprbie Toky, MaraurHas BOCUPUUMYHBOCTE BEMIECTRA.

30. 3aK0H OJHOI'O ToKa /It MAIHATHOrO IO B BemecTse. Hanpsxernoers MaramTHOro
10,11, MarnuTHas npormuaemocts epesst, 1 HIYYKOMA MArHATHOIO TIOJIS B BENIECTRE,

31. T'panmwbIe YCIOBYE 1S MATHUTIIONO [OJ5! Ha TPaLAIe pa3jieid IBYX Cpe,
32. Tuner marseruxos, Kpupas paMarumaupanms. T ouxa Kropu. Tomennr,

oy

33. Onerr @apagest. MarnuTHBL TOTOK. OAC mupyxkiuu. OcHOBHOM 3aK0H
DICKTPOMArHUTHON uH Ty kunu. Lpasumo Jlenma.

34. CaMOMHAYKITHA M B3aUMOMUITYKI{HA., WunyKTuBHOCTE M B3aNMHAS WHIYKTHBHOCTE.
Toxw pasMEIKaHus M 3aMLIKAHNS,

35. Dueprug MaraurHoro nosst. OFbeMHas [I0THOCTE DUEPTUU MATHUTHOTO TTOJIS.
LV. Konebanusa n soaHsx

1. CrOGOAHEIE U BBIHYIKEHLEIC KONeOanus. [apmonunueckue Mexanuyeckue KoleGanns 1
HX XAPaKTePUCTHKY,

2. JHeprust rapMOHHYCCKIX MEXaHHUCCKNX KoneGanuit. I lonsTue o IapMOIHYECKOM H
AHTAPMOHHRHECKOM OCITHILIATOpE.

3. CroskeHHe OAMHAKOBO HAIPABICHHBIX rapMOHMYCCKUX konebaHuil, buenms,

4. CrioxxeHue R3AUMHO IEPIEH LUK YIIPLBIX rapMOHMYCCKUX Konebannit. Duryprr
Jaccaxy.

5. 3aTyxaiomme Mexarudeckue konebanus. Yacrora, K03 QULIMCHT 3aTyXalus,
NOTapuPMUUCCKIH JCKPEMEHT 3aTyXaLUsT MEXaHHUeCKHK KOJleGanmuil.

6. BelnyKIeHIBIC MEXaHHUECKUe KOJeOanus, AMiaTyza v Gasa mpu BLIHYKIEHHBIX
MEXaHUUCCKAN Koebanmsx,

7. Mexanuueckuit pesonanc. Pesonancisie kpussic, COOTHOMEHEHS MEXKTY (hazamMu
BBIHYKAAIOIICH CHIIBL M CKOPOCTH HPH MEXAHAYECKOM PEe3OHAHCE,

8. Mexanmsm p0pasoBaHus MEXAHHUYECKHUX BOMH B ynpyroi cpege. [ponoibrrie u
LONEPEeuHBIC BOJIHEL BOIHOBOE ypasueHue i ero pemenne. I'apiMonuycckie BOTHDL 1 1X
XaAPAKTEPUCTULKH,

9. Dazosas CKOPOCTE ¥ AucIepeus BOMH. Bonnoroii naket u I'PYILIOBAs CKOPOCT,

10. Honatre o xorepentrocty. Unrepdepenms sosm. Crosyne BOaHEL



1. Konebarensrniit KoHTyp. 'apMOHMYecKue s1eKTpOMArau THELE Koiebanns v mx
KapaKTepuCTHKY.

12. 3aryxarotume snexrpoMarumisie xonebauns. Yacrora, kooddumnment 3ATYXaHu,
norapuhMAeCKail NeKPEeMENT 3aTyXanus SJICKTPOMArHUTHELY KoneGanuii. JlofpoTHoCTh
Kos1e0aTENLHOIO KOHTYpa.

I3. Betuyxuennnic JICKIPOMATHUTHBIE KOMeOanns. AMnnuTyna i daza BBIHYKIEHHEIX
IACKTPOMAT HATHLIX KOJTeOaHmit,

14, DapaneeBckad u MakcBe IOBCKAs TPAKTOBKY SIRIIEHM STEKTPOMATHHTHON WHYKI(MH.
Tox emermenms.

15. Cuerema ypasucruit Makcpena, DNEKTPOMAIHATHOS 110JTe.

16. Bomnoroe ypasuenue i SUEKTPOMAIHUTIIONO 11O | €10 pemeHue. CKopocTs
PaclipOCTPEHCHUA SMEKTPOMAI HUTIBIX BOJH B Cpe1ax.

17, OcnoBHBIC cBOMCTRA JUCKTPOMAIHATHRIX BOJIH, DHEPIHA U TIOTOK JHEPIUH
JNEKTPOMAaI HITHLIX BOTH. Bekrop [Toitrruara, Umnyise SIEKTPOMATHUTHOI'O TIOJIA.

V. Onruka

1. Onexrpomarsuinas npupoaa cera. [pruuwn Tofirenca. 3akousr OTPAKEHHST 1
MpeIoMileHIA. ACCOITFOTHEIA U OTHOCHTETRHLIH [ICKA3ATETH npenomaenus. [Tonnoe BRy Tpennee
orpaxkeHne, CBETOROLL, '

2. KorepenTHocts n MOHOXPOMATHYHOCTh CBETOBLIX BOMIL. Bpemennds KOI€peHTHOCTD.
Bpevist m mmimna xorepertaocty,

3. Omruveckas nnuua myta. ONTEYeckas pasnocTs xoma, Pacuer HHTEPPEPCHUUOHHOM
KEPTHHLL OT UBYX KOTCPEHTHLIX HCTOTHHKOR.

4. [lonockr papHOI TONLIAHEL K PABHOTO HAKIOHE,
8. llpocTpancraetinas KOrepeHTHOCT, Panmyc xorepenTnocTu,

¢. Ilpumamun [odrenca - Operens. Meron 3on  Dpenens. [psmvouvneiinoc
pactpoctpancrue caeta. Jlndpakuys Gperens va kpyriom OTBEPCTUM H JHCKE,
7. Aupaxups Opayrrodepa oT GeckoleTHo IHOMN HPSIMOH ey,

8. Nudpaxnus Opaynrodepa na o OMEPHON NU(QPaKIMOHHOH pemmerke.
9. Ilonatue o ronorpadmm.

10. EerectBennprit u mosapusoBasmbIii ceer. Honsipusanys npu orpaxennn u
npenomienun. 3axon bprocrepa,

11, Tonapusanys mpu ABONRHOM nyHenpenomiaenud. OObIKHOBCHELIN U HeoOLIKHOBEHHELT
Jyun, Oniudeckas och Kpuerauia. Honapusarwonssie npusmet, 3akon Mamroca.

[2. 3aTpynHeHds B oneKIpoMarsuTio Teopru Makcremia. Hopmanbias u asoManbHas
Aacieper. Merons: nabozenns aucnepenn.



13. Dnexrponuas TCOPHsL TMCIICPCHY CBeTA.

14. ITornomenwue cgera. [IpeTa e u CLCKTP MOITIOIEHMS!,

- YIEBHO-METOAUMECKOE U HHOOPMAIMOHHOE OBECNEYEHHE
AMCIUTITAHDI ( MOKY.JIS1) GUIUKA

JUTEPATYPA
a) OCHOBHAS NHTEpATYpa:

I, Kysnenos, Apremuii  Aprembenmy, ®usuxa: Mexaunka, Monexynapras  dmsuxa,
DNEKTPUYCCTRO M MarmeTmaM, DNeKTPOMArHATIEE KOTeGanns u BONHBL Ontwka : yueGuoe
mocobme / A. A. Kysuenos »  Bmagummpexuit TOCYJAPCTBERHBIN  YHUBGPCUTET HMelH
Anexcanipa I'puropbesuaa i Huxonas I'puroppesuya Cronerosrpix (Bil'Y) .— s, 2-¢, uerp.,
M Jou. — Bramamup Biagumupernii LOCYNapCTBEHHLIN YHUBEPCUTET UMeHH Allekcanapa
I'prropresuwa u [Huxonas T puropeenuta  Cromeropsrx (Bal'yY), 2013 — 160 . : my -
Wmeercs snexrponnas Bepens .— bubimorp.: ¢. 155-156.

Msnanne ma jip. HOCHTEIIC:! Dusnka: Mexarnuka. Monexyispras dbusmka, SIEKTPRYECTBO U

MAIHETUIM, NTEKTPOMATHATHELLE konebauns u possl, OrTuia | 2aexTpornLi pecype] :
yueOHOe nocobue /A, A Kysuenos : Baamumupeknii TOCYHAPCTBEHHDLIY YHUBEDCUTCT MMEHM

Allekcannpa L puropeesnya n Huxonas I'puroprerpua Croseroperx (Bul'y ) — Bnanmmp;,
2013.—ISBN 978-5-9984-033 7-8.

2. Kymam, Adrexcanap Astexceesny. Gusuka - METOJUYECKHE VKA3aHW K Te(}pe'I‘PIEICCKOIst
MaTepHany, NPaKTHYCCKAM 3ausSTHIM SAUAHHAM, TECTAM, KOMIUIEKCY NaGopaTopHIx pabor
AT CTYIEHTOB HHCTAHITHOHLOLN bopmsr o6ywenms / A. AL Kymam, JI, B. T pyHCKas
Bramavuperwit POCYapCIBCHHBIN YHHBEPCUTET UMELH Anexcanzpa I'puropsesuga n Hukonas
['puropeesuua Croneroprix (Bal'y), Kadenpa o6imeti i UpUKTanHOH hv3nKy ; niof pex. A. A.
Kynama — Bramavnp Bragmmupernii rocynapersenmi YHUBCPCHTET MMEHH AJleKcaHpa,
Iparopnesuaa 1 Hukomas I"puropresnua Croserorpix (Bal'V), 2013 — 214 ¢. UL, Tabd. —|
Nmeerca BIEKTPOHHAS BEPCH .— buGnmorp.: ¢, 211-212.

Wsnanie ua Ap. nocutese: Dusnka [ DMCKTPOHN LI peCYPC] @ METOZIMYCCKHE VKA3aiins K|

'_J;EOD{:TH‘IGQFSOMV MAaTepPHUaLy, IPAKTHUMCCKHAM SAHATHAM M 387TAHMSIM. TCCTaM, KOMILICKCY

JadopaTopHELY pPaGoT s CTVIeHTOR AUCTAHIMOHAOR (hOopMEL 0Oyuenns / A. A. Kymm, JI. B
IU'pyeckas : Boajm MPCKHIT TOCYLAPCTBCHEEI YHUBCPCUTET UMeHU AJlekcanmpa | PUIOPhEBHYA |
U Hukonas 1'puropresuta CromeroBbix ( Bal'Y), Kadenpa obureii u 1 PUKTTANHON DU3uKH L 10j1
pea. A. A, Kvimma .— Buamgumup, 2013

3. ®uzuxa METONHYECKUE YKASAHUS VIS [IOJrOTOBKM CTYIEHTOB K TECTHpOBaHUIO / A, O,
lamkua [m ap.] Branmmupexnit FOCYMapCTBEHHLIN  YHUBEPCHTET HMMEHH Anekcanupa
[puropresuya u Huxonag I'puropsesnua CtomeroBsx (Bal'Y), Kadenpa o6weii u TIPAKIATHON |

usuxn — Bnamumvmp Bnamummpexmii POCYIAPCTBEHHLIM YHUBECPCHTET UMEIN Anexcargpa
Ppuropeesrmaa uw Huxonas ['puropeesuaa Cromeronsrk (Bul'Y), 2013 — 243 ¢. : wr —

Hmeetes anekrponman sepems — bubmuorp.: ¢. 242,



W3 ganue ga Ap. HocuTene: Dusuka | InexrpornLii pecype] : METOIMUCCKIC YKA3aHus j1st

DOATOTOBKY _CTYICUTOR K rectipopanuy /| A, @, | Ak (v p.] Biiamuvupekmsi

LOCYAAPCTBEHUBIN VUHBEDCHTET UMCHNA_Anexcanpa I puropresmys u Hukonag | 'puropnesuya

Croneropnix ( Bul'y), Kadenpa obmeit u UPHKIATHOR pusnkn — Buapumup, 2013.

6) HononauTtensuayg THTCpaTypa (110 BLIGopy 1 peko MCHHAALMAM JIEKTOPA)

1. Tanxan, Apxanuii ®emoposna. ek 110 busure : n 4 u. : [yueSuoe nocobue] / A. @,
Fankng Bnamumupernit TOCYNApCTRERUBIA  yHUBEpCHTCT BulY) — Bragumup |
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