MMHHCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUINCKOM ®EJIEPAITN
denepanabHOE TOCYJAPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00Opa30BaHuUs
«/{aabHeBOCTOUYHBIN (eepaibHbIN YHUBEPCUTET»
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NHXEHEPHAS HIKOJIA
COI'JTACOBAHO «YTBEPXJIAIO»
Wxenepras mkona J[BOY 3aBemyrorii kadeapoit
PyxoBomurens OIT OOT11eii ¥ FKCTICPUMEHTAITBHOM (PUBUKU
(Ha3BaHMe-KaepbI)
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PABOYAS TIPOT'PAMMA YUYEBHOM JUCHUILINHBI

«DuzukKa»
Cuenuansaocts 21.05.01 «IIpuknaguas reoge3us»
Crneunanuzanus «IHxkeHepHas reoe3us»
@Dopma NMOATrOTOBKU: OYHAs

Kypc 1, 2, cemectp 2,3

Jlextuu — 54 yac.

JlaboparopHbie paboThl — 36 yac.

[IpakTrueckue 3ausaTus — 54 4ac.

B TOM 4Hciie ¢ ucnoibszoBanueM MAO 16 gac.
CamocTosiTenbHas pabora — 108 yac., B TOM 4Kciie Ha TOArOTOBKY K 9K3aMeHy 36 Jac.
Bcero yacoB ayautopHoii Harpy3ku — 144- yac.

KypcoBas paboTa / KypcoBOi HPOEKT — HE MPELYCMOTPEHBI
KoHTponbHbIe pabOTHl — HE TIPETYCMOTPEHEI

3auet — 2 cemecTp

Ox3aMeH —3 ceMecTp

Pabouas nporpamma cocTaBjieHa B COOTBETCTBHH C TPEOOBaHUAMH (eIepaIbHOIO TOCYIapCTBEHHOTO
00pa3oBaTenbHOI0 CTaHIapTa BRICIIIETO 00pa30BaHUs, yTBEPKISHHOTO MprKka3oM MuHHCTEpCTBa 00pa-
3oBadus U Hayku PD ot 07 urons 2016 roma Ne 674

Pabouass mporpamma oOcCyXkaeHa Ha 3acenaHuu kKadenpbl oOIIed W 3KCIePUMEHTaIbHOW (DHU3HKH,
npotokon Ne 4 ot « 22 » Mad 2016 r.
3aB. kadenpoii: goneHr, k.x.H Kopodenres B.B.

CocraBurenu: K.¢.-M.H., ipodeccop [lonmumyk B.E., k.x.H., nouent Crapaucteiii H.H., x.¢.-M.H.,
accucrent Creomuit M.U., k.¢.-m.H. KouerkoBa 2.B.



Oo6opoTHasi cTOpoHAa TUTYJLHOTO Jucta PITY /]

I. PaGouyasi nporpaMmma nepecMoTpeHa Ha 3aceJaHMU Kadeapbl:

IIpotokom ot «__ 14 » vroHA__, 2015 1. Ne 5
3aBeayromuii kKadeapoi i, ‘_4;-':,?/ Kopouenues B.B.
" “(fofimucs) (N.0. ®amunus)

I1. PaGouasi mporpamMma mepecMoTpeHa Ha 3aceJaHNH Kadeapbl:
IIporokom oT « 01 » HIOJIS 2016 1. Ne 10

3aBenyrontwii kadeapoi % = _H.B. lllecrakos
éﬁonrmcx,) (N.0. ®amwmus)




AHHOTAIUA TUCIHIIINHBI
«Duzuka»

Jucrunmaa «®usnka» paspaboTaHa s CTYJICHTOB CHEIUATbLHOCTH
21.05.01 ITpuknagnas reoxesusi, crenuanuzanus «MHxeHepHas Teoae3us», BXO-
TuT B 0a30By10 9acTh Osoka 1 Jlucturmmuaer (Mogyaun) yueororo miana (b1.6.11).

TpynoeMKOCTh OCBOCHMS TUCIMIUIMHBI COCTABIIAET 7 3a4E€THBIX €IUHUII WU
252 gaca. Y4eOHBIM TUTAHOM TIPEAYCMOTPEHBI: JICKITMOHHBIC 3aHATHS (54 yaca),
naboparopHble 3aHATUs (36 YacoB), mpakTUUeckue 3aHaTus (54 yaca) U caMOCTOS-
TenbHas padbota cryaenTta (108 yacoB, B TOM yKciie MOArOTOBKA K 3K3aMeHy 36 ua-
coB). Jucnuruinaa peanusyercs Ha 1 u 2 kypce Bo 2 u 3 cemectpax. dopma koH-
TPOJISI — 3a4ET, DK3aMEH.

JI1st u3ydeHus: MUCHIUILIMHBI HEOOXOANUMBI KOMIIETEHIIMU, COPMUPOBAHHBIE
B pe3yibTare 00yueHHs B CpelHeil o0lieoOpa3oBarelbHON 1IKoje. JucuurinHa
«Dusukay sBseTca 6a30BOM ISl TUCHUIUIMH HAYYHO-TEXHUYECKOTO IHUKIIA.

Heab n3ydeHus AUCIUIUIUHBI COCTOUT B (JOPMUPOBAHUU HAYUYHBIX MPEICTAB-
JICHUN 0 MHpE, €ro MPOCTPAHCTBEHHO-BPEMEHHBIX MacIITabax U OCHOBHBIX 3aKO-
Hax Ha OCHOBE UJIEH KJIACCUUYECKON U COBPEMEHHOUN (DU3UKHU.

3amaun TUCHUIUINHBI:

- (popMUpOBaHUE y CTYJICHTOB MOHUMAaHUS (PU3MUYECKUX 3aKOHOMEPHOCTEH
OKPYXAIOIEro MHpa, 3aKOHOMEPHOCTEH mposiBiieHus Qusznyeckux 3(PQPexToB u
SIBIICHUH,

- YCBOCHHE CTYACHTaMU TE€OPETUYECKOT0 MaTepuana,

- (hopMUpOBaHNE HABBIKOB aHaNIM3a (PU3UUYECKUX SIBJICHUW U pElIeHUs 3a/a4,

- (hopmupoBaHUEe YMEHUSI TTOCTAHOBKHU U PEIICHUS MPOCTEUIITUX IKCIIEPUMEH-
TaJIbHBIX 3aJ1a4, TPUEMOB 00paOOTKH IKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB,

- TPaMOTHO€ HCMOJb30BAHUE MOTYYEHHbBIX 3HAHUM U YMEHUN B CIEUUAIBHBIX
JTUCHIUTUTMHAX.

JIJ1s1 yCTIeTHOTO M3YYEHUS TUCITUTUTNHBI « DU3HKa» Yy 00yUYaIOMIUXCS JOJKHBI
OBITh YaCTUYHO C(HOPMHUPOBAHBI CIEAYIONIUE MPEIBAPUTEIIBHBIE KOMIICTCHIIUU
(3J1eMEHTBI KOMIIETCHIINH):

- CMIOCOOHOCTHIO K a0CTPAKTHOMY MBIIIJIEHUIO, aHaIu3y, cuHTe3y (OK-1);

- TOTOBHOCTH K CaMOpa3BUTHIO, CaMOpeaau3allid, HCIOJIb30BAHUIO

TBOpYeckoro noreHiuana (OK-3).



[Tnanupyemsblie pe3yapTaThl O0OyUYEHUS MO0 JAHHOW JUCIUIUIMHE (3HAHUS, yMe-
HUS, BJIJICHUS), COOTHECEHHBIE C INIAHUPYEMBIMH PE3YJIbTaTaMU OCBOEHUS 00pa-
30BaTEJIbHOM MPOrpaMMbl, XapaKTEPU3YIOT 3Tanbl (OPMHUPOBAHUSA CIEAYIOIINX

KOMIIETEHITN:

Kox u opmyaupoBka
A (popmy.aup Jranbl popMUPOBAHUA KOMIETEHIINH

KOMIIETEeHIHHU
OK-1 - ciocobHOCTh K | 3HaeT MOJIOKEHUS TEOpUHU aHallh3a, CUHTE3a, abCTPaKTHOTO
abCTpaKTHOMY MBIIILIE- MBILUIEHUS

HUIO, aHAIN3Y, CHHTC3Y | yyeer IPUMEHSATD MOJIOKEHUS TEOPHHU aHAIIN3a, CHHTE3a, a0-

CTPAKTHOI'O MBIIJICHUA

Bnaz[eeT METOJaMH aHaJlu3a, CHHTE3a, a6CTpaKTHOFO MBIIJIC-

HUSI

OK-3 - roroBHOCTE K | 3Haer IPUMEPBI BOSHUKHOBEHUS M Pa3BUTHUs (PU3MIECKUX

CaMOpa3BHUTHIO, HC- WIEi, OCHOBHBIE SKCIIEPUMEHTBI, HILTIOCTPUPYIOIHE

I0JIb30BAHUIO TBOPYE- IPUPOY OOBEKTOB U SBJICHUM

CKOTO MOTCHIHAIa Vmeer IPAaBUIILHO TIOHUMATh M MCIIOJIB30BaTh (HH3UUECKUE
TEPMHUHBI

Brnaneer npuéMaMy U HaBBIKAMU PEIICHUs 3a/1a4 110 TeMaTHKe
Kypca, MpaBWJIaMH U IIpUEeMaMH 00palieHus ¢ 00opy-
noBaHueM (pu3nyeckoi saboparopuu, 6a30BEIMU Me-
TOAMKAMHU 00PaOOTKU IKCIIEPUMEHTANIbHBIX IaHHBIX

B mpenomaBanum Kypca HCIOIB3YETCS JJIGKTpOHHAs oOydJaromias cpena
BlackBoard JIB®VY, rne pasmerniensl Bce Marepuaibl Kypca (MACHTUPUKATOPHI
kypca: FU50702-010707.65-smb-01 — pemenue 3anady mo MEXaHHKE U MOJIEKY-
asipHoi puzuke, FUS50702-011200.62-AS-01 pemienue 3amad mo 3JaeKTpoMarHe-
tuzmy u onruke, FU50702-011200.62-TG-01 nexuuu mo oOmeit ¢usuke,
FU50702-230400.62-ayf-01 obmas ¢pusuka, maboparopusi).

CTyneHThl UMEIOT BO3MOXKHOCTh OOIIIEHUS Yepe3 CalT ¢ IpernoiaBaTesieM mo-
cpenctBoM Blackboard Collaborate, uepes »ypHanbl, 0J0TH B 3TOM cpejie, UCTIOIb-
30BaHUs DJIEKTPOHHOM MOYThl. [IpeacraBieHue BCex JIEKIMK Kak MPE3CHTAaUul B
dbopmare Power Point, mpuMeHeHHE METOI0B AaKTUBHOT'O O0yUEHHUSI TTIOMOTAIOT T10-
BBICUTh MOTHBAILIMIO CTYACHTOB K yu€0e U 00JerdyuTh ycBoeHue matepuana. Mc-
MOJIb30BAaHUE BO3MOXKHOCTEH aHMMAIu, (OTO- U BHICOMATEPHAIIOB JIETIAET KypC

0oJiee HarJISIIHBIM.



I. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

MOAYJIb 1. Mexanuka, TepMoaMHAMUKa(23 yac.)

Pa3nen 1. Mexanuka, 1-1 yacrtsp (4 4yac.)

Tema 1. IIpeamer ¢pusuku. OCHOBHbIC MOHATHA MeXaHUKHU U Ppusuku (1
qyac).

[ToHATHS IPOCTPAHCTBA U BPEMEHH, NX OTHOCUTEIBHOCTb.

Teno oTcueTa, CUCTEMBI OTCUETA.

[ToHATHE MHEPIIMATBLHON U HEMHEPUUAIBHOW CUCTEM OTCUETA.

[logBukHBIE W HEMOJBI)KHBIE  WHEPUHUAIbHBIE CHUCTEMBI  OTCYETA.
[IpeoOpazoBanust [anuiies, CBS3bIBAIOIIME KOOPAUHATHI TOYKH OTHOCHTEIILHO
MOABWYKHOW U HETIOJBH>)KHOW MHEPIIMATBHBIX CUCTEM OTCUETA.

[Toucku abcorOTHOM cucTeMbl oTcyeTa. I 'unoresa oo adupe.

OnbiThl Maiikenbcona-Mopiiu.

[TocTynarsl DUHIITENWHA.

Tema 2. Kunemaruka MmarepuajabHou TOUkH. (1 4.)

[ToHsATHS MaTEpUATIBHON TOYKH, TPACKTOPHH.

CniocoOnbI 3aaHus TIOJIOKEHHSI TOYKH U €€ IBUKEHUS B JIEKAPTOBOU CHUCTEME
OTCYEeTa.

ITepememienne. Ilyth. CBsA3b mepeMelICHUS C TPUPAIICHUEM pPaauyc —
BEKTOpA.

CKopoCTh, YCKOPEHHE, €IUHUIBI NX U3MEPEHUS.

HopmansHoe (LIEHTpOCTpEMUTENIbHOE), KacaTelbHOE (TaHTCHIIMAIbHOE) U
nojHoe yckopeHus. CBsi3b BEJIWYUHBI TIOJHOTO YCKOPEHHMS C BeIMYMHAMU
HOPMAaJIbHOTO U MOJHOTO YCKOPEHUH .

CBsi3b  BEKTOpa IIOJIHOTO YCKOPEHHS C BEKTOPAMU HOPMAJIbHOTO H
KacaTeJIbHOTO YCKOPEHU.

PaBHOMepHOE U paBHONEpPEMEHHOE JBUXkeHUe. KuHemaTuueckue ypaBHEHUS

PaBHOIICPEMEHHOT'O HpHMOHHHeﬁHOFO ABWKCHUA U PaBHOMCPHOTIO.



I'padukn  3aBuCHMOCTM TyTH W CKOPOCTH OT  BpPEMEHU  JJIA
PaBHONIEPEMEHHOTO M PABHOMEPHOTO MPSIMOJIMHENHOTO JIBUKCHHUS.

Tema3. KunemMaTnka BpalmaTeJbHOI0 JABHKEHHS] MATEPHAJIbHON TOYKM.
(1 gac)

VYrioBele nepeMenIeHne, CKOPOCTh U YCKOPEHHE.

Enunnnbsl nx nzMmepenus. Kunemarnueckoe ypaBHEHHE PaBHOINEPEMEHHOTO
JBH>KCHUSI MAaTEPUATIBHOW TOYKHU 11O OKPYKHOCTH.

CBs3b BEJMYMHBI MOJHOTO YCKOPEHHUS JIBUKEHUS MATEPUAIbHOM TOYKH IO
OKPY’KHOCTH C YTJIOBOM CKOPOCTBIO, YTIIOBBIM YCKOPEHHEM U PAINyCOM JIBHKECHUS
MAaTEPUAIBbHON TOUKHU.

Tema 4. IIpeoOpa3zoBanusi T'agmies. IIpuHIUI OTHOCHTEJIbHOCTH
I'anuies (1 gac).

[IpeoOpazoBanus Jlopenna. CrnenctBus u3 npeodpasoanuii JlopeHiia.

[ToHATHS IPOCTPAHCTBA U BPEMEHH, NX OTHOCUTEIBHOCTb.

[loHATHE MHEPIIMATBPHON U HEMHEPUHUAIIBHOW CHCTEM OTCUETA.

[logBuKHBIE W HENOJBWKHBIE  WHEPUUAIBHBIE  CUCTEMBl  OTCYETA.
[IpeoOpa3zoBanus ['anuiies, CBS3bIBAIOIIME KOOPAWHATHI TOYKH OTHOCHTEIIBHO
MOABUYKHOW U HETIOJBUKHOW MHEPIIHATIBHBIX CUCTEM OTCUETA.

[Toncku abCcoNIFOTHOM cucTeMbl oTcUeTa. I umoresa 06 adupe.

OnbiTel Maiikenscona-Mopau.

[Toctynatsl DUHIITEIHA.

[lonsiTue 00 wWHTEpBaje M €ro MHBAPUAHTHOCTH. YeThIpeXMEpHBIA MHUP.

B03MOHOCTB CBEpXCBETOBBIX JBHKECHUM.

Pa3nen 2. Mexanuka, 2-1 yactsb (3 4ac.)

Tema 5. luHaMuKa MaTepUAJIbHON TOYKH. 3AKOH COXPAaHEHUS] UMITYJIbCA
(1 yaca)

B3aumopenicTBus u cuibl. Macca Kak Mepa UHEPTHOCTH U T'PaBUTALMH.

Nmmynbe. 3akonbl Hetorona. [Ipsimbie u oOpaTHbIe 3a1a4u.



CBoboHOE U HecBOOOHOE nBMXKEeHHs. [IoHATHE O CHJIOBOM U OJAHOPOIHOM
CUJIOBOM MOJISIX. JIBMOKEHUE Tella B OAHOPOJIHOM CHUIIOBOM IIOJIE.

3aMKHYTBIE U HE3AMKHYThIE MEXAHUYECKUE CUCTEMBI.

Cucrema MarepuanbHbIX TOYEK, €€ UMIYJbC. 3aKOH COXPAaHEHUs HMITYJIbCa
CUCTEMbI MATEPUAIIBHBIX TOYEK.

JIBMKEHHE TEel TMEepEMEHHOW Macchl. YpaBHeHue Memepckoro. dopmya
[{rnonkoBcKOrO.

OOmasi XapakTepucThKa BO3MOXHOCTEM pPEAKTUBHBIX JBUTATeNed st
KOCMUYECKHX TOJIETOB.

Tema 6. Dueprusi, padboTa, MOIIHOCTb. 3AKOH COXPAHEHHUS] MEXAHUYECKOH
sHeprum (1 yac)

Pabota. Dueprus, MoIHOCTS.

[ToTeHUMabHAS ¥ KUHETUYECKAS] IHEPTUH.

[ToTeHmuanbHble (KOHCEpBATHBHBIC) CWiibl. [loTeHIMambHAs SHEPrHUS CUI
ynpyroctu. CBsi3p MEXy NOTEHIMAIBHON CUIION U NOTEHIIMAJIBbHON YHEPTUEN.

3aKOH COXpaHEHUsT DSHEPruM B MEXaHUKE. YNOPYrue U HEYNpyTHe
CTOJIKHOBEHHSI (CaMOCTOSITEILHO, CMOTPU JJA00PATOPHYIO PadboTy).

Tema 7. /IBu:kenne B moJie Tarorenus (1 yac)

3akonbl Kemnepa. Cuna B3aumopeictBusi mexay CoiHUEM M IJIaHETaMUu
COJIHEUHOU CHUCTEMBI (perieHue oOpaTHOM 3amaun). 3akoH TsaroteHus: HproToHa.
OmneiT KaBengumia.

Cuiia TssroTeHust (TpaBUTAINM), CUJIa TSDKECTH, BEC Tea.

YckopeHnue cBOOOJHOTO MaJCHHs, €ro 3aBUCUMOCTb OT BBICOTHI M IIHPOTHI
mectHocTH. Cuibl uHepiuu. LlenTpobexnas cmia nnepruu. Cumna Kopuomuca.

[ToTeHuMal ¥ HAMPSHKEHHOCTh TPABUTALIMOHHOTO TOJIS, CBSI3h MEXKYy HUMHU.
DOKBHUBAJIEHTHOCTh HMHEPTHOW M TPABUTAIIMOHHON MAacC, OMBITHBIC MOATBEPKICHMUS.

[IepBas, BTOpasi, TpeThsi KOCMUYECKHE CKOPOCTH.

Pa3nen 3. Mexanuka, 3-1 yacTth (2 yaca)



Tema 8. BpamaregbHoe ABH:KeHHEe CHCTEMbI MaTepHaJbHBIX Todek (1
qyac)

MoOMEHT uMMyJibca MaT€pUaIbHOW TOYKM M CHUCTEMbI MATEPUAIBHBIX TOUEK
OTHOCHUTEIIBHO TOII0Ca U OCH. MOMEHT CWJIbI MaTE€PUAIbHOM TOYKH M CHCTEMBI
MaTepHUaAIbHBIX TOYEK OTHOCUTEIIBHO MOJIFOCA U OCH.

YpaBHEHHME MOMEHTOB JUIi CUCTEMbl MAaT€pHaJIbHBIX TOYEK OTHOCHUTEIBHO
TOYKH (TIOTIOCA).

3aKOH COXpaHEHHWA MOMEHTAa HUMIyJIbCa MEXAaHUYECKONW  CHCTEMBI
OTHOCHUTEIIbHO NOI0ca. CBSI3b MOMEHTA UMITYJIbCA C YTIIOBOM CKOPOCTEIO.

Tema 9. lunamuka adcoJIOTHO TBepaOro TeJa (1 yac)

[Tonsitue abcomoTHO TBepaoro Ttena. [locTtymartenbHoe W BpaliatelbHOE
JIBH>KCHUSI TBEPJIOTO TEa.

LHentp Macc. OCHOBHOM 3aKOH JAWHAMUKH BpallaTE€IbHOIO JBHXKCHUS
TBEPJIOTO TeJila OTHOCUTEIHHO OCHU. (YpaBHEHHUE MOMEHTOB).

MOMEHT HHEPUMH MATEPUAIBHOM TOYKM M MEXAaHHUYECKOM CHCTEMBI
OTHOCHUTEJIIBHO TOYKH U OCH.

JIBUKeHME TBEPJIOTO TeNa, 3aKPEIUICHHOTO B TOUKE.

CpoOomnbie ocu. I'mpockombl. [lpernieccust TUpOCKoIa, THPOCKOTHYECKUI
abdext. Kunernueckas sHeprusi IBMKEHUsI TBepAoro Tena. Teopema ['roirenca-
[Telinepa.

BpiuncieHnue MOMEHTOB MHEPIMM CTEpPKHS, HWIMHApPA, Tejda BpalleHUs

(oOmuii ciydait), mapa.

Paznen 4. Mexanunka, 4-s1 4acthb (2 yaca)

Tema 10. Kosie6anus. 'apmonnyeckue koJsedanus (1 yac)

KunemaTtndeckoe ypaBHEHHE TAPMOHUYECKUX KOJICOAHUH.

Amrmutyna, ¢asza, HadambHOM (a3a, yacToTa W IUKJIMYECKas YacToTa
kojebanuii. CKOpocTh, yCKOPEHHUE U CUJIbI IPU TAPMOHUYECKUX KOJIEOaHUSIX.

3akoH HproTOHA 171 TapMOHUYECKUX KOJICOAHHIMA.



JuddepenunanbHoe ypaBHEHUE TAPMOHUYECKUX KOJIeOaHUM, €ro pelieHue.
OHeprusi rapMOHUYECKUX KOJIEOaHU M.

['padrueckas 3aBUCUMOCTb KHHETHYECKOM, MMOTEHIMAIBHOM W TMOJHON
HHEPruil rapMOHUYECKHUX KOJEOAHHUI OT BPEMEHHU.

Tema 11. IlpyxunHbIid, GU3MYECKHT M MAaTEeMAaTHYECKHIl MASITHUKH,
nepuoabl ux Kosedanuii (1 yac)

[TpuBenennas pmHa PU3NIECKOTO MAITHHUKA.

Ocp monBeca (mpuBeca) U OChb KayaHUM (U3MUECKOTO MasiTHUKA, HUX

00paTUMOCTb.

Pazgen 5. MoaexkyasipHas ¢pusuka u tTepmoguHaMuka 1-s1 yactsb (4 yaca)

Tema 1. [Ipeamer u 3axa4yu MoviekyJasipHoi ¢pusuxku (1 yac)

[IpenMer u 3amaum MOJEKYJISIpHOH (U3UKH. MoOJEeKyIIpHO-KHHEeTHYeCKas
TEOpUsl BEIIECTBA. XapaKTEPUCTUKKA MOJEKYJ M KOJMYECTBa BEIIECTBA.
ArperatHble COCTOSIHHMS BeHeCTBA M WX IMpu3Haku. CTaTUCTHUYECKUN W
TEPMOIUHAMHYECCKUM METOJIBI B MOJICKYJISIPHOM (DU3UKE M TEPMOJIUHAMUKE .

Tema 2. IMnupuvecKue razopbie 3aK0HbI. MoJIeKyJISAPHO-KMHETHYECKAS
Teopus UAeaJbHOIOo ra3a. /lapjenue uaeajabHoro rasza (1 gac)

DMIIMpUYECKHUE Ta30BbI€ 3aKOHBI: 3aKOHbI JlanbToHa, boins-Mapuotra, I'eii-
moccaka, [llapnsa, Ilackana, ABoragpo, MenaeneeBa-Knanelipona, TemioBoe
paclMpeHue TBEPABIX TeJl.

NneanbHplii Ta3 Kak MOJENb Ta3000pa3HOrO COCTOSHMS. MOJIeKyIIsSIpHO-
KMHETHYECKasi TEOpUs UACATBbHOIO ra3a. J(aBieHne uaeaaipHOro rasa.

BriBon ocHoBHOoro ypaBHeHus MKT wupeanbHOro rasza. Oproruyeckas
runore3a bonpiMana

Tema 3. Tensi000MeH U TepMoaMHAMHIYecKoe paBHOBecue (1 yac)

Temmneparypa u ee (Qu3MyecKkuil CMBICT B MOJCKYJISPHO-KMHETHUECKOU

Teopuu. TenaooOMeH U TEpPMOIMHAMUYECKOE PaBHOBECHE.



TepmomeTpuyeckoe CBOMCTBO, TepMOMETpUYECKast BEJIMYMHA.
TepmonnHaMuueckas mkaiga temmeparyp. Teopema boisibiiMaHa O paBHOBECHOM
pacrnpeiesieHuy SHEPTUHU IO CTETIEHSIM CBOOO/IBI.

Yucno cremeneld cBoOOAbl. 3aKOHBI HJEANBHOTO rasa. M3orepmuueckuii
KO3(POUIIMEHT CXKUMAEMOCTH, TeMIepaTypHbiii ko3ddunueHt. ['paduyeckoe
MPEICTABICHUE 3aKOHOB UICAILHOTO ra3a.

Tema 4. Cxopoctn rasoBbix MoJsiekyJ. Pacnpenesenue Makcsesia (1
qyac)

CkopocTH ra30BbIX MoJieKyl. M3MepeHne cKkopocTH ra3oBbIX MOJIEKYJl. OMbIT
[tepra, METO MOJEKYISAPHBIX MTYYKOB.

DneMeHTbl Teopuu BeposATHOCTU. YacToTa M BeposATHOCTH. JuckpeTHoe U
HEIPEPBIBHOE pacipesiesieHne BepOATHOCTU. [IMOTHOCTh BepOATHOCTU. YcClOoBUE

HOPMHPOBKH. TeopeMLI CJIOKCHHUA 1 YMHOKCHU.

Paznen 6. MosiekysipHast Gu3nka 1 TEepMOJAMHAMHUKA 2-51 YacThb (3 yac.)

Tema 5. bapomerpuueckass ¢opmyJia U BbIBOA 3aKkoHa boabmmana (1
qac)

bapomerpuueckas ¢opmyna ¥ BbIBOJ 3akoHa bosbiimana. CBS3b MEXAY
pacnpenenenussMu MakcBesia 1 bosibiimana.

Pacnpenenenne MakcBemna 1O 3HAYEHHUSIM KUHETHYECKOM  OHEPIUMU.
Pacnipenenenne Makcgemna-bosbsiimana.

Tema 6. bpoyHoBckoe nBu:xenue (1 yac)

bpoyHoBckoe  aBwxkenue. Pacuer cpemHero  kBajapara  CMEIICHUS
OpoyHoBckoit yacTuibl. Dopmyna DitHiTeitHa-CMOITyXOBCKOTO.

Tema 7. SAABjienust nepenoca (1 yac)

Hubdysus. Camomuddysus. Koapbunuent mudbdys3umn, 3aBUCUMOCTH
kodddurmenTa nuddys3un oT TeMrepaTyphl U TaBICHHUS.

Bsskocte wim  BHyTpeHHee Tpenue. KoapduimeHT BA3KOCTH U €ro
3aBUCHUMOCTh OT TEMIEpAaTypbl W JaBjieHus. Paznuuue TeMmIepaTypHbIX

3aBUCHUMOCTEHN BSI3KOCTH Ta30B U KUIKOCTEU.



TennonpoBonnocts. KoadpduiuueHT TemionpoBOAHOCTH Ta30B M €ro
3aBUCUMOCTb ~ OT  Temmeparypsl MW  JaBiieHud. COOTHOLIEHWE  MEXIY

ko3 dunmeHTamu nepexHoca.

Paznen 7. MoJgiekyasipHast pu3nka 1 TepMOJAMHAMHUKA 3-51 4acTh (2 yaca)

Tema 8. BuyTpennsisi 3Heprusi, padora, remiora (1 gac)

TepMoaHAMUUYECKUE TMPOLECCHl: PABHOBECHBIE WM KBa3UCTATUUYECKUE,
oOpaTUMbI€ U HEOOpATUMBbIE, KPYTOBBIE UITU IUKINYECKHUE.

Buytpennsiss sHeprusi, pabota, TermiuoTa. [IpUHIMI HSKBUBAJIEHTHOCTHU
TEIUIOTHI ¥ pabOThI, ONBITEI Maiiepa u Jxoys.

Tema 9. TensioeMKkoCcTh HAeaJIbHOrO ra3a (1 yac)

TennoeMKoCTh UACANBHOTO Ta3a. TermI0eMKOCTh IPU OCTOSIHHOM 00beMe U
JABJICHUU. JHTAJIBIIHS.

[IpuMeHeHuEe NEPBOTO Hayana TEPMOJUHAMUKH K U30MPOlieccaM UAEaIbHOTO
raza. AnuabaTHbIN mporecc.

VYpasuenue [lyaccona. Paborta uaeanbHoro rasa npu aanabaTHoOM Ipoiiecce.

[TonuTpomnHslii pouecc. BeIBOA ypaBHEHUS TOJHUTPOIIBI.

Paznea 8. MoaexkyasipHas ¢pusuka u TepMoAUHAMHUKA 4-51 yacTh (3 4ac.)

Tema 10. Bropoe Hauaso repmogunamuku (1 yac)

Bropoe Hauao TtepmMoauHamuku. @OpMyIHMpPOBKM  BTOPOro  Hayania
tepmoauHamuku Knaysuyca, KenpBuna u I1nanka.

[Huxn Kapno. BeiBox pa®oThl u K.1.J. uaeanbHoro mnukia Kapuo. Teopembl
Kapno.

Teopema  Knaysmyca O  MNPHUBEICHHOM  TEIJIOTE.  ODHTPONHS U
TEPMOIUHAMHUYECKHUI CMBICI SHTPOIUHU B UEATHHOM 00paTUMOM IPOIIeCCe.

MaremaTuyeckoe BBIpaKEHUE BTOPOrO0 Hayajga TEPMOAMHAMUKU IS
00paTUMBIX KBA3UCTATUYECKHUX MPOIEeccoB. T-S nuarpaMmbl

Tema 11. Durponusa. Tperbe Hauano Tepmoannamuku (1 gac)



CratuCTHYECKHII XapakTep BTOPOro Hayajga TEPMOJUHAMUKH. BbIBOJ
dbopmyibl BonbliMaHa AJ1s1 SHTPOIUH.

3akoH Bo3pactanus SHTponuu Kiaysmyca. ODHTponusi HeoOpaTHUMBIX
IIPOLIECCOB

Tema 12. PeasnbHble raspl. Y paBuenue Ban-gep-Baaabca (1 yac)

Peanbabie ra3pl. YpaBHeHue Ban-nep-Baanbca. Duznyeckuii  CMBICI
MOCTOSIHHBIX BEJIMYMH YpaBHEeHUsI BaH-nep-Baanbca.

Teopetnueckue n3zorepmel raza Ban-gep-Baansca. Kputnueckne mapameTpsl
COCTOSIHMSI BEIIECTBA. 3aKOH COOTBETCTBEHHBIX COCTOSAHUU. TepMOInHaAMHUKa

peanbHOro raza. BHyTpeHHsis sHeprus u padoTta peajibHOro rasa.

MOAYJIb 2. DaekTpu4yecTBO U MarHetusm (26 yac.)

Paznen 1. daekrpuyectBo 1-s1 yactsb (4 yac.)

Tema 1. MaTemaTnueckoe onucanue (pu3ndecKuXx mnoJiei (2 4.)

[Tonstue «pusnueckoe nose». CkansipHble U BeKTOpHbIe moss. [loreHunan
ckaysipHoro 1nossi. [IoBepXHOCTH YpOBHS U TPAIUEHT CKAISIpHOTrO nojs. OnepaTop
HaOna. BekropHoe mose. HampsbkeHHOCTh BeKTOpHOTO Tojsi. CUIIOBBIE JIMHUM.
ITorok BekTtopa. JluBepreHuus BEKTOPHOIO IMOJsA. VICTOYHHMKOBBIE UM BUXPEBBIC
nojst. Teopema Octporpaackoro-I'aycca. LIUpKyasuus 1 poTOp BEKTOPHOTO MOJIS.
[Tone poropa. @opmyina KenbBuna-Crokca.

Tema 2. daekTpocraTtuka (2 4.)

Posb 351€KTpOMAarHUTHBIX B3aUMOAECHUCTBUNM B MPUPOJE. DJICKTPU3ALHUS TEll.
[lonsATHE O 3apsiie U €T0 CBOKCTBA.

3akoH Kynona. Dnekrpuueckoe moje B BakyyMe. HanpspkeHHOCTh MOJIS.
ITpuanun  cynepnozunuu. Ilonme gunonsa, ksaapymnonsa. Ilotok  Bekropa
HanpsbkeHHocTH. Teopema Octporpajnckoro - [Maycca.

Hubdepennmansuas dopma Teopembl  Octporpanckoro -  Taycca.
DJIEKTPUYECKHUE 3apsiibl KAK UCTOYHUKH M CTOKH BJIEKTPUYECKOTO MoJjis. Pacuer

OJIEN.



PabGora cun oanekrpocratmdyeckoro moss. [loTeHuuanbHBIA — XapakTep
aNeKTpocTatudeckoro mois. Teopema o mupkymsinun. [JuddepenumnansHas
(opMyJIMpPOBKa NOTEHIIUAIIBHOCTH 3JEKTPOCTATUUECKOTO TOJIS.

[ToreHnman 3JIEKTPOCTATUYECKOTO IOJS TOYEHYHOro 3apsana. Hopmuposka
noteHuana. CBs3p Pa3HOCTM IOTEHUMAJIOB W HANpPSDKEHHOCTU  IIOJIS.
OKBUIIOTEHIMAIbHBIE  MOBEPXHOCTH. llose  mpou3BOIBHOU 3apsKEHHON
MTOBEPXHOCTH.

[IpOBOIHUKM B 3JIEKTPOCTATHYECKOM I0Je. PaBHOBECHOE pacmpeneieHue
3apsA0B B NIpOBOJHUKE. EMKOCTh yeaMHEHHOro mnpoBoAHMKA. CHCTeMbl
IIPOBOJTHUKOB U UX €MKOCTh. KoHAEHCaTOPHI.

JIMpNeKTpUKK B 3JeKTpocTatndeckoM mnoiie. [lonspuzanns AU3IEKTPUKOB.
Bekrop nomnsipuzannu. Ilone B tuanexkrpuke.

Teopema Octporpazackoro - ['aycca s BEKTOpa NOJISPU3ALHH.

OHeprusi B3aUMOJEUCTBUSA AJIEKTPUUECKUX 3apsiioB. CoOCTBEHHAs 3HEPTUs

3apsa. DHEPrusl JIEKTPUYECKOTO MOJIS.

Paznen 2. DaekTpuyecTBo 2-51 yacth (2 yaca.)

Tema 3. ITocTosIHHBIN JIeKTPUUYECKHH TOK (2 Yyaca.).

JIBUKEHHE DBIEKTPUYECKUX 3apsaaoB. IIOCTOSHHBIN SIEKTPUYECKUU TOK,
OCHOBHBIE XapaKTEpPUCTHKU ToKa. 3akoH Oma B auddepeHIuanbHOU H
uHTerpansHoi popmax. Croponnue cuwibl. /[C. 3akon Oma B 3aMKHYTOH IIETIH.
[IpaBuna Kupxroga. Pabora nu Mmomuocts Toka. [lpupoma Toka B Meramiax.
Knaccuueckast Teopus  DJIEKTPONPOBOJHOCTH Tel W €€  HEIOCTaTKH.
CBepxXnmpoBOAUMOCTh.  ODJEMEHThl ~ KBAaHTOBOW  TEOPUM  MPOBOAUMOCTH
MIPOBOTHUKOB.

30oHHasT TEOpHs MNPOBOAMMOCTH TBEPAbIX Tea. I[lomynmpoBOAHMKM M HX
MpOBOAUMOCTE. [IpuMecHast mpoBOAMMOCTH MOJTYITPOBOJHUKOB.

Pabora BBIXO/1A. KonraktHas Pa3HOCTH MMOTECHIINAJIOB. 3aKkoH

IIOCJIEAOBATENILHBIX KOHTAKTOB BoiubTel. SBieHue 3eebeka. Ssnenue Ilenbrhe.



Ortmune terna Ilembthe oT Temma Jlkoyns-Jlenma. Csize  koddduimenta
[TeapThe 1 KO3DPuMenTa TOJIC. Asnenune TomcoHa.
DIIEKTPOJIUTHYECKAs  JUCCOLMALMA.  JJNEKTponu3. 3akoHbl  Papanes.

HpOBOI{I/IMOCTB QJICKTPOJINTOB.

Pa3nen 3. Marnerusm 1-s1 yacthb (2 yaca.)

Tema 4. CtaniuoHapHoe MArHUTHOeE MoJie (2 yaca.).

B3anmoneiicTBue 37eMEHTOB TOKa. 3akoH Awmmepa. CranuoHapHOe
MarHuTHoe noJsie. Bektop mMarmuTHOM MHAYKIMU. 3akoH buo-Casapa-Jlamiacca.
PacueT MarHuTHBIX NOJEH (MIPAMOro TOKa, KPYyTOBOT'O TOKA).

OcHoBHbIE cBoO¥cTBa MarHUTHOTO NoJist. Teopema OcTtporpazackoro - ['aycca u
TeopeMa O UUPKYJAUMA B MAarHUTHOM moJie. CHIlbl, JEWCTBYIOIIME HA TOKH B
MarauTHoM noje. Cuna Jlopenma. Dddext Xomna.

MarautHoe mone B BewlecTBe. MarHuTHbld MOMEHT aroMma. [Ipeneccus
Jlapmopa. Ilpuponma nma- m mapamarsetusma. OnbeITel DUHIITENHA- 1€ Xaasa,
bapnerra.

Knaccuueckass Teopuss mosii B MarHeTMKax: BEKTOpP HaMarHWYWBAHUSA,
MarHuTHasT BOCIPUUMYHMBOCTb, MOJIEKYJSIDHBIE M TIOBEPXHOCTHBIE  TOKH.
MarHutHoe Moje Npu HAJIMYMKA MarHeTUKoB. HanpssKeHHOCTh MarHUTHOTO MOJIS.

TeopeMa O OUPKYJALUMKA B MAaIrHCTUKAX. CD@ppOMaFHeTI/IKI/I. ITocTostHHBIC MAarHUTHI.

Paznen 4. Marnerusm 2-s1 yactb (2 yac.)

Tema 5. duiekTpomarauTHoe nmoJie. Y pasuenust Makcpesia (1 gac).

KBa3zucranmoHapHoe MarHuTHOE ToJie. SIBJIIEHHE  AJIEKTPOMArHUTHOMU
uHaykuuu. Omnbeitel @apaned. 3axkon @Papanes. 1-1 runore3a Makcpera.
CamMOMHAYKIMS U B3aUMHAsl UHIYKITHSL.

DHeprusi MarHUTHOTO TMoJisg. 2- runote3a MakcBemna. TOK CMelleHus..
B3anM000yCIOBIEHHOCTh JIEKTPUUYECKUX U MATHUTHBIX TTOJICH.

DNeKTpOMarHuTHOE Toje. YpaBHeHUs MakcBeisia. DOU3NUECKUNA CMBICT

OTJEJIbHBIX YPABHEHUM.



DOneKTpoMarHuTHble BOJHBI. [lomepeyHOCTh 3JIEKTPOMArHUTHBIX — BOJIH.
Coda3HoCTh W OPTOTOHAIBHOCTH  DJJICKTPOMATHUTHBIX  BOJH.  CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH. BekTtop YMoBa — IloiiTuHra.

Tema 6. DiiekTpoMaruuTHbie BOJIHBI (1 yac).

DJIEKTPOMarHuTHbIE BOJHBI. [lOMEpEYHOCTh 3JIEKTPOMArHUTHBIX — BOJIH.
Coda3HocTh W OPTOTOHAIBHOCTH  AJNEKTPOMATHUTHBIX  BoJH. (CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH. Bektop YMoBa — [lolThHra.

[Mxana QJICKTPOMAruuTHBIX BOJIH. HpI/IHHI/IH paanoOCBA3U.

MOAYJIb 3. Onruka, atToMmHasi pu3uKa, saepHas pusuka (21 yac.)

Pa3ngen. 1 OnTuka (4 yac.)

Tema 1. BosiHoBble mpoueccsi (1 4.)

Konebanuss B crutomHoit cpene. IlpogonbHble W mONEepedYHbIE BOJIHBI.
berymas BonHa. Ilepenoc suepruu BosHOM. Bexktop YMoBa.

Yrpyrue BOJIHbI, BOJIHBI HA BOJE, SJIEKTPOMArHUTHBIE BOJIHBI.

JlmuHa BOJTHBI, BOJIHOBAS TTIOBEPXHOCTH, BOJIHOBOM (DPOHT.

VYpaBHenue 1miockoi BoyiHbL. Cdepuueckue BoJHBL. (CTOs4YME BOJIHBI.
JInnenHbll pe3oHaTop. Moapl IMHEWHOTO PE30HATOPA.

BonHoBoe ypaBHeHHE U ero perieHue (BBIBOI). DJIEKTPOMArHUTHAS BOJIHA.
CgeroBas BoJIHA. IHTEHCUBHOCTH CBETA.

Tema 2. UnTepdepenuus ceera (1 4.)

Cnoxenne BonH. KorepentHocts. IIpocTpaHcTBeHHass W BpeMeEHHas
KOT€pEHTHOCTb.

VYcnoBust moydeHus MAKCUMYMOB U MUHUMYMOB UHTEP(PEPEHIINH (BHIBOJT).

Onruyeckas JavMHa NyTH. TayTOXpOHU3M ONTUYECKUX CUCTEM.

WNuTtepdepenius cBera B TOHKHX IUIeHKaX. [loJ0oChl paBHOW TONIIMUHBI U
II0JIOCHI paBHOTO HakioHa. Konba HeroToHa.

[Ipumenenue nHTEpPEepeHIINH.

OmneiT O.Bunepa. CBeToBOI1 BEKTOP.

Tema 3. Indppaxums ceera (1 4.)



[Tonsitue nudpakumm cpera. Ilpunmun [roiirenca. BreiBom  3akoHOB
OTPAXEHUS M TMPEJIOMIIEHMS Ha OCHOBe mpuHmmna [rourenca. [IpuHuun
['tolirenca-®Openena.  [IpsAMonuMHEWHOE  pacpOCTpaHEHUWE  CBETa.  3OHHAs
IIJJACTUHKA.

Hudpaxmus Dpenens ot kpyrioro orBepctus. dudpaxuus Dpenens ot
kpyrioro aucka. IlstHo Ilyaccona. I'paHHIBI MPUMEHUMOCTH TE€OMETPUYECKON
ontuku. udpakuus Opaynrodepa.

Hudpakius Dpaynrodpepa nHa menu. udpakmus @PpayHrodepa Ha
Ju(dpakIMOHHON peieTke. J{udpakunoHHas penieTka Kak CleKTpalbHbIA MPUOop.
Jucnepcus U pa3peluaronas cuja CeKTpaJbHOro Mpuoopa.

Judpakiusi peHTTeHOBCKUX JIy4el Ha KPUCTAIUTMYECKOMN pelieTKe.

Tema 4. [loaspuzauus ceera (1 4.)

EcTecTBEeHHBII W MOJAPU30BAaHHBIM CBET. Buapsl mnonspuzanuu. 3aKoH
Mamtoca. Ilonmspusanus mpu OTpaXEHHMM W MPEIOMIIEHUMHU. 3akoH bprocrepa.
[Ipupona nonmsgpusanuu cBeTa rpu oTpakeHuu. [lomsgpuzanus npu paccessHu.

JBoitHoe mydenpenomieHue. OnrTuueckas ocb Kpuctaia. [naBHas
MJIOCKOCTh KpucTaiuia. [Ipupona nBoitHoro sydenpenomiienusi. OObIKHOBEHHbBINA U
HeoObIKHOBeHHBIM Jyun. [locTtpoenue [roiireHca it OOBIKHOBEHHOTO U
HEOOBIKHOBEHHOTO JTy4eH.

Bpamenune mmmockoctn monspuzanudv. ONTUYECKH AKTUBHBIE BEIIECTBA.

[TonsiTne 0 caxapomeTpum.

Pa3nen 2 OnTuka (1 gac.).

Tema 5. I'eomerpuyeckasi ontuka (1 4.)

CeroBolt nyd. ['omonenTpruecknii mydok Jsryued. Kaycruka. Acturmatusm.
Crurmatuyeckoe U300pakeHue. WNneansHas onTHYECKast CUCTEMA.
[TapakcuanbHple my4ykd cBeTa. [IpocTpaHCTBO MpPEeIMETOB M MPOCTPAHCTBO
n300pakeHuil. JleiicTBUTEIbHOE U MHUMOE U300pakeHHE.

OcCHOBHbBIE 3aKOHBI reoMeTpudeckord onThuku. CBeTOBOM MOTOK. OCHOBHBIE

q)OTOMeTpI/I‘IGCKI/Ie BCJIMYUHBI U CAVMHUIBI U3MCPCHHUS.



IlentpupoBanHas onrudeckas cucrema. llpaBmma 3HakoB. Ilpsamoe wu
oOpaTHOe m300pakenre. KapauHambHbBIE 371€MEHTBI IICHTPUPOBAHHON ONTHYECKOM
cuctemsl. [TocTpoeHre n300pakeHuit B ICHTPUPOBAHHOM ONTUYECKON CUCTEME.

JluneitHoe u yrimoBoe yBenuueHue. Onrtuueckas cuia. OCHOBHBIE (HOPMYIIBI
LEHTPUPOBAHHOW ONTUYECKON CUCTEMBI.

[Ipenomnenue Ha cdepuyeckoil moBepxHocTd. Hyneoil mHBapuaHt AOGOGe.
Teopema Jlarpanxa-I enpMronsna.

JIunza. ®opmyna Toako auH3bL. [locTpoeHre n300pakeHus B TOHKOM JIMH3E.
YBenuueHne TOHKOW JIMH3BI.

Ycnosue cunycoB A66e. [lorpenHocTy onTuyeckux cucteM (abepparun).

Pa3nean 3 OnTuka (3 yac.)

Tema 6. lucnepcusi cBera (1 4.)

[Touarne pucnepcusi. Cnektp. Jucnepcusi BemectBa. HopmanbHas u
aHOMaJbHas TUCTIEPCHSL.

I'pynnoBasi ckopocTs. BOIHOBOM Maker.

OnemenTtapHass Teopusi aucnepcun. @Dopmyna 3enbMmeliepa. ['paduxk
JUCTIEPCUH B 00JIaCTH COOCTBEHHOM YaCTOTHI DJIEKTPOHA.

Tema 7. Iloranomenue (1 4.)

[Ipoxoxnenue cera yepe3 cpeny. Ilornomenune cBera. 3akon JlamOepra-
byrepa. Koaddummuent normomenus. 3akoH bepa. 3aBucumocTs ko3¢ dummeHTa
MOTJIONIEHHUS OT YaCTOTHI.

Tema 8. Paccessnue cBera (1 4.)

[IpoxoxkaeHue cBeTa 4epe3 ONTHYECKH HEOJHOPOJHbIE cpeibl. Ddusnueckas
npu4rHa paccesiHus ceeta. KoappuueHt skCTHHKIMH.

Opdexr Tunpams. Paccesnume Pomes, paccesune Mu. Wnaaukarpuca
paccesHusi. Teopusi DWHIITETHA MOJEKYISIpHOTO paccessHus. PaccesHue Ha

GbaykTyanusx KoHleHTpauuu. PaccesHue Ha QIyKTyalusx aHU30TPOIUY.

Pa3nen 4. Atomuas ¢pusuka (2 yac.)



Tema 9. TensioBoe uzinyuenue (1 4)

TenmoBoe w3nmyyeHue. PaBHOBECHBIM XapakTep TEIJIOBOTO H3JIy4YCHHS.
3aKOHOMEPHOCTH TeII0BOro u3nyuyeHus. [Ipasuio IIpeso.

OHepreTuueckasi CBETUMOCTh Teja. lcmyckaTenbHas CHOCOOHOCTH Tela.
CrnexTpalibHas MIIOTHOCTh SHEPTeTUYECKON cBeTUMOCTH. 3akoH Kupxroda.

[TornomarensHas crnocoOHOCTH Testa AOCOMIOTHO YyepHoe Teso. Cepoe Teo.

3akon Credana-bonsiimana. 3akoH BuHa.

®dopmyna Poanes-Jlxunca. VYinprpaduonieroBas karactpoda. I'umoresa
[Inanka. @opmyna I[1nanka.

Ontuueckass mmpomerpusi. L[BeTroBass temmeparypa. Konopumerpuueckas
TeMIeparypa.

Tema 10. KBantoBble cBoiicTBa cBeta (1 1)

dotorddexrt. 3akonsl CroneroBa. KpacHa rpanuna porodrddekra.

dopmyina DitHireiHa 115 hoTodrdhdexra.

KBautel cBeta (dotonsl). DHeprus ¢oroHa. Ummynbc ¢otona. JlaBieHue
CBETA.

KopnyckynsipHo-BOTHOBOM ~ ayanu3m  cBeta.  @DyHKIMS  IUIOTHOCTH

BEPOSITHOCTU pacmpenesieHus (OTOHOB.

Paznen 5. KBantoBas ¢usuka (7 yac.)

Tema 11. 3akoHOMepHOCTH B aTOMHBbIX ciieKkTpax (1 u)

ATtomHbIe crieKTpbl. CIJIONIHBIE, TUHEWYAThIE, OJ0CaThie CIIEKTPhl. CHEKTpbI
WCIYCKAaHUs U CHEKTpbl noromieHuss. Crnekrp atromMa Bojgopoaa. Cepur JMHUM.
®opmyna bansmepa. Tepmel.

Tema 12. bopoBckast Mmoaesib aroma Boaopoaa. (1 1)

OmnwiT Pesepdopaa. SAnepras monens aToma.

[Toctynater bopa. DnemeHTapHass OOpOBCKas TEOpPHUS BOJOPOAONOAOOHOTO
atoma. KBanToBaHne MmomeHTa uMityjbsca. Beisoa ¢popmyisl baasmepa.

Tema 13. 'mnorte3a ne bpoiius. YpaBuenue llpequnrepa (1 1)



['unote3a ne bpoiins. [le-OpoiineBckas IyiMHA BOJHBL. DKCIEPUMEHTAIBHOE
MOATBEPKACHUE TMIIOTE3BI Ae bpois.

[Tonarne mukpodactuipl. CooTHOLIEHNE HeonpeaeneHHocTel. KaHoHnuecku
CONPSIKEHHBIE BEJINYUHBI.

BonnoBas ¢pynkuus. Ousnyeckuid cMbIcsi BOIHOBON (yHKIMUA. OCOOEHHOCTh
BosTHOBOU (yHKkumu ne bpoitna. Ypasuenue Ulpeaunrepa. Oneparopnast popma
ypaBHeHust llpenunrepa. VYpaBuenue Illpegunrepa mns  cranmoHapHBIX
COCTOSIHUM.

CoOcTBeHHBbIE 3HAUYE€HHSI U COOCTBEHHbIE (YHKUMHU omeparopa. Omneparop
['amuiibTOHA. KBaHTOBaHME SHEPTUM.

Tema 14. KBaHTOMeXaHH4YecKasi MoJeJib aToma (2 gac.)

KBaHTOMexaHnueckass teopus aroma Boaopona. CoCTOSHHME JJIEKTpOHA B
atome. KBaHTOBBIE Uncia. BeIpoKI€HHBIE COCTOSIHHUS.

QyHKIMS IUIOTHOCTU BEPOSTHOCTU HAXOXKIACHHUs DJIEKTPOHA HAa HEKOTOPOM
paccrosiHAM OT siapa. [IpocTpaHCcTBEHHOE pacnpeAesieHUE TNIOTHOCTH BEPOSTHOCTH
JUISL DJIIEKTPOHA aTOMa BOAOPOAA.

MHmuorosnektponsbsle aroMbl. [lpunnun Ilaynu. DnexkTpoHHBIE 000JO0YKH U
nojobonouku. Ilepuonnyeckas cucreMa 3JIeMEHTOB.

Tema 15. BbiHyxkaeHHoe wu3iaydyeHue. Onruyeckue KBAHTOBbIE
reseparopsl (2 yac.)

BrinyxneHHoe u3inyyeHre. CBONCTBa BBIHYKJIEHHOTO H3nydeHus. THBepcus
3acesieHHOCTeN ypoBHEH. OTpuliaTesbHble a0COTIOTHBIE TEMIIEPATYPHI.

Tpex- u yeTbIpexypoBHEBas cucTeMa Hakadku. [ [puHuumn nericteus nasepa.

Paznen 6. KBantoBasi ¢pusuka (4 gac.)

Tema 16. CTpoeHne U CBOMCTBA AaTOMHBIX sijiep (2 4)

AtomHOe sigpo. CocTaB M XapaKTEepUCTHKA aTOMHOro siapa. HM30Torbl.
HN3omepsl.

CnuH sigpa. CBEepXTOHKAsI CTPYKTYpa aTOMHBIX CIIEKTPOB.

Macca u sneprus cBsizu sapa. Jdedext macc. Ilpupoaa saepHbIX cui



PannoaktuBHOCTS. SnepHble peakunu. /lenenne aToMHOrO siapa.

Tema 17. djiemeHTapHbIE YaCTHLBI (2 4)

Kocmuueckue myun. Merosbl HAOIIOAEHUS 3JIEMEHTAPHBIX YaCTHUL.
B3auMopeiicTBuE 3I€MEHTapHBIX YacThll. YacTulbl W AHTUYACTHIIBL.

AHHUT NI

I1. CTPYKTYPA U COJIEP’KAHUE MPAKTUYECKOM YACTH
KYPCA
JlaGoparopHbie padoTsl (36 yac.)

JlaGoparopnas padota Nel. Kunemarnka yactuubl (2 dac.)

JlabopaTtopHas pabota Ne2. /lunamuka yactuusl (2 4ac.)

JlaGoparopnas padota Ne3. Pabota, MOITHOCTE, 3HEpTHs (2 Yac.)

JlabopaTtopHas pabota No4. Cuctema dacTuil. 3aKOHBI COXpPaHEHUS YHEPTUU U
uMITyJsbca (2 Jac.)

JlaGoparopHas padota NeS. /lunamuka TBep1oro Tesa (2 Jac.)

JlabopaTtopHas paborta Ne6. Mexanndeckue koiaedanus (2 qac.)

JlaGoparopHas padota Ne7. PensituBucTCcKast MexaHuka (2 4ac.)

JlaGoparopHas pabota Ne8. MnecanbHblil Ta3. YpaBHEHUE COCTOSIHUS HJICalb-
HOTO Ta3a (2 Jac.)

JlaGoparopHas pabota Ne9. 3akoHbl TepMOAMHAMUKH (2 yac.)

JlabopaTtopnas padora Nel(. DnekTpocTaTH4ecKoe IMoje TOYEUHOTO 3apsja.
HanpsbxkeHHOCTh AnekTpudeckoro noJis. [lose cucremsl 3aps10B, NPUHITUIT CYTIEP-
MO3UIINH, TIPUMEHEHUE TeopeMbl ['aycca 1jisi pacuera 3JeKTpUYecKux mojen (4
yac.)

JlaGoparopHnas padora Nell. Pabora B snektpuueckom mnoje. [lorenuman (4
yac.)

JlabopaTtopHas pabota Nel2. DneKTpoeMKOCTh. DHEPTHs SJICKTPUIECKOTO TI0-
s (4 gac.)

JlabopatopHas pabora Nel3. DnekTpudeckuil TOK Ha ydacTke menu. Moi-

HOCTb ToKa. [TomHas uens. Pa3BeTBiieHHbIe 11enH, 3akoHbl Kupxroda (4 gac.)



JlabopaTtopHas pabota Nel4. MarauTtHoe moje Toka. Pacyer MarHuTHOW WH-

JTYKIIMU TOKOBBIX cUCTeM (2 yac.)
IIpakTuyeckue 3ansTus (54 yac.)

1. [IBmxeHHe 3apsHDKEHHBIX YacTHI] B AJICKTPUYECKOM M MarHMUTHOM mone (5
yac.)
. MarHuTHbIA MOTOK. DNEKTPOMAarHuTHAs UHIYKUuU (5 Jac.)
. DNeKTpuYecKue KojaebaHus B e KojebaTeapHOro KoHTypa (5 Jac.)
. Yrpyrue BOJIHbI, XapaKTepUCTUKH BOJIH, 3P ekt Jomnepa (5 yac.)

. 3aKOHBI TEOMETPUYECKOM ONTUKH (5 yac.)

. Hudpakuus ceta (5 4ac.)
. BzanmoneiicTBue cBeTa ¢ BeecTBoM (5 gac.)

2
3
4
5
6. Uatepdepenuus creta (5 dac.)
7
8
9. KBanTtoBsie ontuueckue 3¢pdextsl (6 yac.)
1

0. DneMeHTHI aTOMHOM U siiepHON (pus3uku (8 Jac.).

IHI. YYEBHO-METOINMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCS

CamocTtosiTennbHass paboTa  CTYJEHTOB TMPU  U3YYEHUM JIUCIUIUIMHBI

OpraHU30BaHa CJIEAYIOIUM 00pa3oM:

— U3y4YE€HUE TEOPETUYECKOro MaTepuania,

— pCIlIEHWEe THUMOBBIX 3aJad M0 KaxJaol TemMe B (QopMe HHAUBUIYATbHBIX
nomanrHux 3aganuit (MJ13),

— TOATOTOBKA K KOHTPOIbHBIM padotam (KP),

— MOJTOTOBKA K PK3aMEHY.

Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHOU paboThI
oOyyaromuxcsi o gucuuiuine «®Pusuka» npencrarieHo B Ilpunoxennun 1 u
BKJIIOYAeT B ceOs: TUIaH-rpaUK BBIMOJHEHUS CaMOCTOATENILHOM paboThl MO
JUCLUIUIMHE, B TOM YHCJIE MPUMEPHBIE HOPMBI BPEMEHU HA BBINOJHEHHUE MO



KOKIOMY 3aJaHUI0; XapaKTEPHUCTHKA 3aJaHUM ISl CaMOCTOSITEIbHONW padOThI
oOy4Jaronmxcst 1 METOAMYECKHEe PEKOMEH IAlMK TI0 UX BBIMOJHEHUIO; TpeOOBaHUS
K TMpPEACTaBICHUI0O M O(OPMIICHHIO pE3YyJbTAaTOB CaMOCTOSATEIBHON padoThI;
KPUTEPHUH OLICHKHU BBIMOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

IV. KOHTPOJIb JOCTUXEHUSA LEJEN KYPCA

Ne | Kontponupyem | Koabl u stansr popmupoBanus OneHouyHble CpeaCTBA
n/m | ble pasgenst / KOMIIETEHLUH TeK LMt IPOMEKYTOUHAs
TCMBI KOHTPOJIb aTTecTaLusl
JUCLUTUIMHBI
2 cemecTp
1 | Mexanuka 3Haer Bonpocsl k
sK3aMeny 1-18
Ymeer W3 no pa3neny [IpakTnueckue
3aJjaHue 10
OK-1 paszneny B
9K3aMEHallMOHH
OM Ouiiere
KontpomnbHas Bomnpocs! k
Bnaneer padora Ne 1 mo | sk3ameny 1-18
pazgeny (I1P-2)
3Haer Bompocsr k
sKk3aMeny 1-46
YmMmeer N3 no pazneny IIpakTrueckue
MonekyispHas SAIAHUC TIO
2 busnka u OK-1 pasiely B
TePMOIMHAMHKA 9K3aMEHALIUOHH
OM Ouiiere
KoHntponbnas Bonpocsl k
Bnaneer pabora Ne 1 mo | sk3ameny 10-20
pazneny (ITP-2)
3 cemecTp
3Haer Bompocsr k
9K3ameny 1-9
Ymeer W3 no pazneny [IpakTnueckue
3a/laHue 1o
1 OnektpuuectBo | OK-3 pasiely B
9K3aMEHALlMOHH
OM Ousere
Kontponbnas Bomnpocsl k
Bnaneer pabora Nel 1o | sk3ameny 1-9
paszneny (ITP-2)
2 Marnetusm OK-3 3uaet Bompocer
sk3aMeny 10-18




Ymeer N3 o pazneny [IpakTnueckue
3a/IaHKe 110
paszeny B
’K3aMEHALIMOHH
oM Ouiere
Kontposbnas Bonpocsl k
Bnaneer padora Nel 1o | sk3ameny 10-18
pazneny (I1P-2)
4 cemecTp
3Haer Bompocsr k
sk3ameny 1-14
Ymeer N3 o pazneny [IpakTnueckue
3a/laHue 1o
1 Orntuka OK-3 pasiesy B
9K3aMEHAllMOHH
oM Ouiere
KoHntposbnas Bonpocsl k
Bnaneer pabora Nel mo | ak3ameny 1-15
pazneny (ITP-2)
3Haer Bomnpocsl k
sK3ameny 15-28
Ywmeer N3 no pazneny IIpakTuueckue
ATtomHas 3a/IaHKE 110
) dusuka. OK-3 pazzeny B
KBanroBas JK3aMEHALMOHH
buznka oM Ousere
Kontponbnas Bonpocsl k
Bnaneer pabora Nel 1o | sk3ameny 15-28
pazneny (ITP-2)

TunoBsie WHAMBUAYATbHBIC JOMAIHUE 3aJaHUS, KOHTPOJbHBIE PAOOTHI,
oOpa3ipl HK3aMEHAIIMOHHBIX OWJIETOB, BONPOCHI Ha JK3aMEH, TpPeOOBaHUSA K
opopmieHuio paboOT, a TakkKe METOJAMYECKHE MaTepuasbl, OMPEICISIIONNe
MPOLEIYPhl OLICHUBAHUS 3HAHWM, YMEHHU W HABBIKOB, KPUTEPUHU U TOKA3ATENH,
HEOOXOIMMBbIC JIJIsl OLIEHKW 3HAHWN, YMEHHI, HABBIKOB U XapaKTEePU3YIOIIUE ITAIbI
KOMIICTCHIIMA B OCBOCHHSI  00pa30oBaTeILHOM

dbopmupoBaHUS npoiecce

MporpamMMsbl npeacTaBiieHsl B [Ipunoxenun 2.

V. TEMATUKA U IIEPEYEHDb KYPCOBBIX PABOT U PE®@EPATOB

KypcoBsie paboThl 1 pedepathl MIIaHOM HE MPETyCMOTPEHBI

VI. YHEBHO-METO/IMYECKOE OBECIIEYEHUE JTUCHUIIJIMHbI



OcHoBHas JquTEpaTrypa
(neuammubie u 1eKMpPOHHbLE UBOAHUS)

1. AnemikeBud, B.A. Kypc o6mieit puzuku. Ontuka [DneKTpoHHBIN pecypc] :
yuebHuk / B.A. AnenikeBud. — DnekTpoH. AaH. — Mocksa : ®usmatnut, 2011.
— 320 ¢. — Pexxum nocryna: https://e.lanbook.com/book/2098. — 3ar. ¢ sxpana.

2. Anemkesud, B.A. Kypc o0uieit pusnku. MonekymsipHas ¢pusnka [Iiaek-
TPOHHBIN pecypc] : yueOHuk / B.A. AnemkeBud. — DIEKTPOH. 1aH. — MocCKBa :
®uzmariut, 2016. — 312 ¢. — Pexum nocryna:
https://e.lanbook.com/book/91145. — 3arn. ¢ skpaHa.

3. AnemkeBud, B.A. Kypc o6mieit puznku. Mexanuka [ D1eKTpOHHBIN pe-
cypc] : yuebHoe mocobue / B.A. Anemkesuy, JI.I'. lenenko, B.A. KapaBaeB. —
DIekTpoH. JaH. — Mocksa : @usmariur, 2011. — 469 c. — Pexum nocrymna:
https://e.lanbook.com/book/2384. — 3ari. ¢ skpana.

4. AnemkeBud, B.A. DnekTpoMarneTusm [ DIEeKTPOHHBIN pecypc] : yueOHUK /
B.A. AnemkeBnd. — OnekTpoH. faH. — Mocksa : ®usmartiut, 2014. — 404 ¢. —
Pexxum nocryna: https://e.lanbook.com/book/59683. — 3ari. ¢ skpaHa.

5 Kukoun N.K., Kukoun A.K. Monekynspnas ¢pusuka./A.K.Kukoun, UK.
Kukoun.-U3xa.4-e crep. — CII0: «Jlauby., 2008. — 480c.

6. CasenneB U.B. Kypc ¢uzuku: Tom 1. Mexanuka. Monexynsipaast pusuka:
V4. nocobue. T.1. M.. 4-e uzn., crep. — CII6.: U3natennctBO «Jlanby, 2008r.-
352c.

7. CaBenbeB U.B. Kypc ¢usuku: Tom 2. DnekrpudecTBo 1 MaraeTusm. Bo-
Hbl. OnTuka: Y4u. mocobue. B 3-x 1. T.2. OM.B.O. 4-¢ u3zn., crep. — CII6.: U3na-

TenbcTBO «Jlaany, 2008r.-352¢.

JlonmosHUTEILHASA JUTEPATypa
(neuammuvie u 1eKMpOHHbLE U30AHLS)

1. ®etinman P., Jleiiton P., Cougc M. — DeliHMaHOBCKHE JIEKIUH II0

¢usuke. — M.: Mup, 2004. — Bpin. 1-9.



2. Bamymme M.T'., TloB3uep A.A. Kypc obmieit ¢pusuku: yuedHOE mocodwue.
CIIO.: WzpmatensctBOo <«Jlawb», 2009. — 576c.-un. (YueOHUKH M1 BY30B.
CreunanbHas TUTEPATYpA).

3. Hertnad A.A., SABopckuit b.M. Kypc ¢usuku. — M.: Briciias mikona,
2002.

4. KanamnukoB C.I'. —OnekrpuuectBo. — M.: Hayka, 1977.

5. JlaaacOepr I'.C. — Onruka. — M.: Hayxka, 1976.

6. Kuxoun WM.K., Kukoun A.K. — MonekynsapHas ¢usuka. — M.: Hayka,
1976.

7, Tpodpumona T.H. — CripaBounuk 1o gusuke. — M.: Beicmias mkona, 2001.

8. Cena JILA. Eqununbl pu3nyecKkux BETUYMH U MX Pa3MEPHOCTH. - M.:
Hayxka, 1977.

9.®enocee, B.b.dusnka./B.b.denocees.- PoctoB w/Il: «Denukcy, 2008.
669 c.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
AN CIUIIJIMHBI

Yueonaa oocka,

— Mapkeput unu men (B COOTBETCTBUU C TUIIOM YYEOHOM JIOCKH );

~Mynvmumeouiinasa ayoumopus: npoekrop 3-chip DLP, 10 600 ANSI-mm,
WUXGA 1 920x1 200 (16:10) PT-DZ110XE Panasonic; 3kpar 316x500 cwM,
16:10 ¢ »sn. mpuBosoM; kperieHne HacteHHo-motojiounoe Elpro Large Electrol
Projecta; npopeccuonansnas JKK-manens 47", 500 Kn/m?, Full HD M4716CCBA
LG; moacucrema BUIEOMCTOYHUKOB JokymeHT-kamepa CP355AF Avervision;
MOJICUCTEMa  BHJICOKOMMYTAIIUU; MOJICUCTEMAa  ayJIMOKOMMYTAalldd U
3BYKOYCHJICHUS; TTOJCUCTEMA MHTEPAKTUBHOTO yIpaBiieHus; OecrpoBoanbie JIBC

oOecniedeHbl cucteMoit Ha 6a3ze Touek aoctyna 802.11a/b/g/n 2x2 MIMO(2SS).



HaumenoBanne 000pyJOBaHHBIX Y4€OHBIX KAOMHETOB, 00BHEK-
TOB JJISl IPOBE/ICHUS 3aHATHI C IEpeYHEM OCHOBHOT'O 000pYy-
JOBaHUS

Anpec (MECTOIIOJIOKEHUE)
y4eOHBIX KAOMHETOB, 00B-
CKTOB JIA TPOBCACHUA
MPaKTUYCCKHUX 3aHITHH,
00BEKTOB (PUBUYECKOM
KYJBTYPBHI U CITOpTA

MynbTUMenuitHas ayJuTOPUs:

OkpaH ¢ anektponpuBogom 236*147 cm Trim Screen Line;
ITpoexTop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1
EW330U Mitsubishi; [Toxcucrema ciennanu3upoBaHHBIX
kperieHuit obopynoBanus CORSA-2007 Tuarex; [Togcucrema
BUJICOKOMMYTAaLMK: MaTpuuHbIil kommyTtatop DVI DXP 44
DVI Pro Extron; ynnuautens DVI o Butoii mape DVI 201
Tx/Rx Extron; [Togcucrema ayTMOKOMMYTAITH U 3BYKOYCHIIE-
HU; aKyCTUYECKasi CUCTEMA JIJIs TOTOJIOYHOTO MOHTaxa Sl
3CT LP Extron; nmugposoii aymuomnponeccop DMP 44 L.C
Extron; paciumpenue st koutposuiepa ynpasienuss [PL T
CR48

r. Bnagusoctok, o. Pyc-
ckui, 1. Asikc 1.10, xopryc
E

MynwsTumenuiinas aynutopus: [Ipoekrop 3-chip DLP, 10 600
ANSI-mm, WUXGA 1 920x1 200 (16:10) PT-DZ110XE
Panasonic; axpan 316x500 cm, 16:10 ¢ 31. npuBOIOM; Kperuie-
Hue HacTeHHo-moTonouHoe Elpro Large Electrol Projecta;
npodeccuonanbras XKK-nanens 47", 500 Kn/m2, Full HD
M4716CCBA LG; noxcucrema BUI€OMCTOYHUKOB JIOKYMEHT-
kamepa CP355AF Avervision; mojcuctemMa BUJI€OKOMMYTa-
[IUU; TTOJICUCTEMA ayTMOKOMMYTAIIUU U 3BYKOYCUJICHUS; 1101~
CUCTEeMa MHTEPAKTUBHOTO yrpaieHus; 6ecripoBoausie JIBC
oOecrnieueHbl cucTeMoil Ha 6a3e Touek goctymna 802.11a/b/g/n
2x2 MIMO(2SS).

r. Bnagusocrok, o. Pyc-
ckui, 1. Asikc 11.10, xoprmyc
E

Jlaboparopust MEXaHUKHU U MOJIEKYJISIpHON (QU3UK; (MyJIbTHME-
nuitHas ayauropus): JlJabopaTtopHoe o6opyaoBaHue s IPo-
BeICHUS PU3NIECKUX MMPAKTHKYMOB IO MEXaHUKE M MOJIEKY-
asipHOM (pu3uke. MyneTuMenuitHoe o6opynoBanue: Jloky-
MeHT-kamepa Avervision CP355AFMynbTuMeuiiHbIi Mpoek-
Top, Mitsubishi EW330U, 3000 ANSI Lumen, 1280x800XXK-
manens 47", Full HD, LG M4716CCBA. CereBas BujicoOKaMme-
pa Multipix MP-HD718.9xpan npoekiuonHbIi ScreenLine
Trim White Ice, 50 cm uepHas kaitma cBepXy, pa3mep padoueit
obmnactu 236x147 cm

r. Bmagusocrok, o. Pyc-
cKkui, 1. Askc 1.10, kopmyc
D

Mono6mox HP ProOme 400 All-in-One 19,5 (1600x900), Core
13-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro (64-
bit)+Win8.1 Pro (64-bit), 1-1-1 Wty.

Cxopocts nocryna B Uatepuer 500 Mout/cex. Paboune mecra
JUTSI TIOJIEH ¢ OTpaHMYEeHHBIMHA BO3MOKHOCTSIMU 37I0POBBSI
OCHAIIEHBI JUCIUICAMHU U MPUHTEpaMu bpaiiiist; 000py10BaHEI:
MOPTATUBHBIMU YCTPOUCTBAMH IS YTSHHUSI TNTIOCKOTIEYATHBIX
TEKCTOB, CKAHUPYIOIIMMH W YU TAFOIINMI MalllHHAMHU BUICO
YBEJIMYUTENIEM C BO3MOKHOCTHIO PETYJISINH [IBETOBBIX
CIIEKTPOB; YBEIIMYUBAIOIINMH JJICKTPOHHBIMU JIYTIAMH U
YIbTPa3BYKOBBIMH MapKHUPOBIIUKAMH.

r. BmagnsocToxk, o.
Pycckuii, n. Asxc 1.10,
kopnyc A, yposess 10.
Uuransusle 3a5b1 HayuHnon
ouommorexu JIBOY ¢
OTKPBITBIM JJOCTYIIOM K

bouIy




B nensix obecnieuenus crniennaibHbIX YCIOBUNA 00y4YeHHs WHBAJIUAOB U JIULL C
OrpaHUYECHHBIMUA BO3MOXHOCTSIMU 370poBbs B JIBDY Bce 31aHusa 000pya0BaHBI
nasjaycamu, Ju@TaMu, NOJbEMHUKAMU, CIIELMAIN3UPOBAHHBIMU MECTaMHU, OCHa-
IMICHHBIMH ~ TyaJleTHBIMA  KOMHAaTaMHd,  TaOlW4ykamMu  HH(OpPMAIMOHHO-

HaBUTAIIMOHHOM MOJIISPKKH.



IIpunoxenue 1

MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPALIMU
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO 00pa30BaHUs

«/1aabHEeBOCTOUYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

NH>KEHEPHAS IIKOJIA

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOLHIUXCA
10 AUCHMILVINHE «DU3UKa»

CneunanbHocts 21.05.01 «IIpukiaagnas reoae3usp»
Cnenmammzanus «AHKeHepHAast reoae3us
dopMa MOJArOTOBKU OYHAA

BaaauBocTok
2016



ILinan-rpaduk BbINOJHEHHUSI CAMOCTOSITEIbHON PadoThHI M0 JUCHUIJINHE

IpumepHbIe
Ne Cpoku . HOPMBI
B R — Buj camocTosiTeibHOM padoThI BpeMeHH Ha dopMa KOHTPOJISA
BBLINIOJIHEHHE
2 ceMecTp
Bo Bpems IIpoBepka
1 |u3 Ie)HI/Iﬂ Bomonnenne /13 no pasnery 2 35 I/ITE. aboThI
pa:};l)t:[leJIOB 1.4 «MexaHuka m p
ITocae [ToaroroBka K KOHTPOJIBHOU
Kontponbnas padota
2 | uzyyeHus pabote Nel mo pazneny 1 Nol
paznena | «MexaHuka» h
Bo Bpems IIpoBepka
3 | ws EHM Brimonnenue NJ13 o pazaeny ) 35 HTE AGOThL
paz;eHOB 5.6 «MonekynspHas hpusnKa» = p
ITocne IToaroroBka Kk KOHTPOJIBHON
KontponbHas padota
4 | uzyueHus pabote Nel mo pazneny 1 Nol
pazznenoB 5-6 | «MounekynspHas Gu3nKa» B
Bo Bpems IIpoBepka
5 |us EHM Brimonnenue NJ13 o pazgeny ) 35 HTE AGOThL
paz;eHOB 7.8 «TepMogmHaMUKaY = p
ITocne IToaroroBka Kk KOHTPOJIBHON
KonTponbhas padora
6 | uzyuyeHus pabote Nel mo pazneny 1 Nel
paznenoB 7-8 | «TepMoanHaMukay B
OK3aM.
13 ceccis [ToaroroBka Kk sK3aMeHy 27 OK3aMeH
3 cemecTp
Bo Bpems IIpoBepka
1 | u3 Ie)HM;{ Brmonnenne MJI3 no pasneny 13 3'5 I/ITI; a0oTEI
paZ;ena 1 «ONEKTPUIECTBOY m p
ITocne [ToaroroBka K KOHTPOJIBHOMN
KonTponbnas pabota
2 | u3yueHusd pabote Nel mo paznmeny 3 Nel
paznena | «DNEKTPUIECTBOY -
Bo Bpems IIpoBepka
3 | u3 Ie)HM;{ Bemonnenne UJ13 o pasneny 13 32}3 I/ITI; a0oTEI
paZ;ena ) «DNEKTPUIECTBOY m p
Tlocie [ToaroToBka Kk KOHTPOJIBHOU
KonTponbnas pabota
4 | u3yueHusd pabote Nel mo paznmeny 3 Nol
pazzgena 2 «INEKTPUYECTBOY» -
Bo Bpems IIpoBepka
5 | u3 I;HI/IS[ Bemonnenne M]3 no pasaeny 13 BZ?HMTE aboTEI
pa:}s];eﬂa 3 «MarneTuszm» p
Tlocie [ToaroToBka Kk KOHTPOJIBHOU
KonTponbhas pabora
6 | uzydyeHus pabote No2 mo pazneny 3 Nod
pazzgena 3 «MargeTusm» -
Bo Bpems IIpoBsepka
7 | u3 Ie)HI/ISI Brmonnernne MJI3 no pasnemy 12 3;) I/ITIE)I a0o0TEI
paZ;ena 4 «MargeTusm» 1 p
8 | Ilocne IloaroroBka K KOHTPOJIBHOU 3 KonrpomnbHas pabora




W3yYCHUS pabote Ne2 mo pazneny No2
paznena 4 «MarseTusm»
DK3aM.

[ToaroroBka K 3K3aMeHy 45 DK3aMeH
ceccusl

4 cemecTp
Bo Bpems IIpoBepka
P Boinonnenue UJ13 o pazgenam POBEP

HU3yYCHUS 2 3ammTa padoThl

1-3 «Ontuka»
paznenos 1-3
Tlocie [ToaroToBka K KOHTPOJIBLHOU
M3YyYeHUS pabote no paznenam 1-3 2 KonrponsHas pabora
pazgenoB 1-3 | «OnTtukay
Bo Bpems Brinonnenue UJ13 o pazgenam [IpoBepka
HU3yYCHUS «ATOMHas pUHKa» U 2 3ammTa padoThl
pazznenos 4-6 | «KBantoBas usnka»
ITocne [ToaroroBka Kk KOHTPOJIBHON
W3Y4YCHUS pabote o pazzaenam «AToMHas 1 KounTponbnas pabota
paznenoB 4-6 | ¢usuka» u «KBaHToBas GpuznKa»
DK3aM.

[ToaroroBka K 3K3aMeHy 27 DK3aMeH
ceccusl

CamocrositenbHas pabotra ctyaeHtoB (CPC) mpu u3ydyeHUH IUCIMILIAHBI
«Du3uKa» OpraHu30BaHa CIEAYIOMNUM 00pa3oM:

- pelIeHre TUMOBBIX 3a/1a4 10 KaxaoMy pasaeny B popme N/13,
- MOJITOTOBKA K KOHTPOJIbHBIM paboTtam (KP),
- IIOATOTOBKA K DK3aMEHY.

[TepBbIM 3TanoM M3y4eHUs: OTACIbHBIX TEM IUCUUILINHBI SABISETCS U3YUEHUE
TEOPETUYECKOr0 MaTepuasa 1o KOHCIEKTaM JeKIUH 1 yueOHO muTepatype.

[Ipu paboTe ¢ KOHCIEKTOM M JHUTEPATypold BaXKHO HayaTh C 0a30BOU
TEOPETUYECKOW TNOATOTOBKM, BHUMATEIBbHO W BIYMYMBO H3YyYHB OCHOBHBIC
NOHSTHS paccMaTpuBaeMoro pasaena. Jlamee HEOOXOAUMO PACCMOTPETh PELIEHUE
TUTIOBBIX 3a/1a4, PACCMOTPEHHBIX HA MPAKTUYECKUX 3aHSATUSIX U MPUBEICHHBIX B
3aIaYHHKAX.

CrnenyromM  3TarioM  CaMOCTOSITENIBHOW — pabOThl  CTyJEHTa  SIBJSIETCS
BbINIoTHEHNE M/[3, COOTBETCTBYIOIIETO N3YUYEHHOU TEME.

[ToaroToBKa K KOHTPOJBHBIM padOTaM IO pasleny AUCIUIUIMHBI COCTOUT B
CUCTEMATU3allMM TOJYYEHHBIX 3HAHUM W YMEHHH, TIOBTOPSIE OCHOBHBIC

TCOPETUUCCKUE BOIIPOCHI, MCTOAbLI PCHICHHUA 3aaa4 C PpaCCMOTPCHHUECM THUIIOBLIX

3aJJaHU U3YYECHHOTO paszena.



[TonroroBka K MPOMEXYTOYHOM aTTECTAllMM OCYLIECTBIsETCS B (opme
CaMOCTOATENbHON pPabOThl, ONMHMCAHHOW BBIIIE, HO 3aTPArvBae€T BECh MaTepual
yueOHoro cemectpa. [Ipu moAroToBke K 3K3aMeHy CTOUT OOpaTUTh BHUMAaHUE Ha
TPEHUPOBKY CIIOCOOHOCTH YCTHOTO H3JI0XKEHUS CYTH BONPOCA, J0KA3aTEIbCTB
OCHOBHBIX YTBEPKICHHUIA.

TunoBeie KOHTpOJIbHBbIE PaOOTHI, 00pa3Ibl SK3aMEHAIMOHHBIX OWJIETOB,
BOMPOCHI Ha K3aMeH, TpeOOBaHUS K OPOPMIICHHIO PadOT, a TaKKE METOANUYECKHE
MaTepualibl, OINPEACISIOIMNE MPOUEAYpPbl OLICHUBAHUS 3HAHWI, YMEHHU U
HABBIKOB, KPUTEPHUH U TOKAa3aTEIN, HEOOXOAUMBIE JJIs OLIEHKU 3HAHUH, YMEHUH,
HABBIKOB M XapaKTEpPU3YIOIIKUE 3Tanbl (OPMUPOBAHUS KOMIETEHUUN B MpPOLECCEe

OCBOCHMH O6paSOBaTeHBHOﬁ IIporpaMmeul IIpCaACTABJICHLI B HpI/IJIO)KeHI/II/I 2.



IIpunoxenue 2

MMHUCTEPCTBO OEPA3OBAHUSA 1 HAYKU POCCUMCKOM ®EJIEPALIMU
denepanbHOE TOCYAaPCTBEHHOEC aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKJACHUE BBICIIEI0 00pa3oBaHHUsI
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IHacnopr

(oH1a OLIECHOYHBIX CPEACTB
0 TUCHUILINHE «DU3HKA»

Kox u gopmyanposka Jtanbl popMHUPOBAHUA KOMIIETEHIUH
KOMIIeTeHIIUH
3HaeT CYLIECTBEHHbIE 3aKOHOMEPHOCTH BO3HMKHOBEHMS U
pa3BuTHs (YHIAMEHTAIBHBIX (DU3MUYECKUX TEOpHil,
OCHOBHbBIE NPUHIUIBI U COOTHOIIEHUS, KOTOPBIE BbI-
OK-1 - coCO6HOCTBIO TEKaIOT U3 SKCIIEPUMEHTOB (DU3UKU
K a0CTPaKTHOMY MBIIII- YMeer | cOCTaBUTh ypaBHEHHS JIsl IPOCTEMIINX CIy4yaeB IO-
JICHUIO, aHAJIU3Y, CUH- BeICHUS (PU3MUECKUX TEJ U CUCTEM, IOIYYUTh U MPO-
Te3y AQHAJIM3UPOBATh UX PELLECHUs
Bnaneer | mpuemamu BBIBOJA OCHOBHBIX COOTHOLIEHMH MEXIY
(GU3MYeCKUMHU BEJIMYMHAMH CJIEYIOIUe U3 MOCTyJa-
TOB TEOPUH WJIU U3 PE3YJIbTATOB IKCIIEPUMEHTA
3Haer IpUMEPbl BO3HUKHOBEHHS W Pa3BUTHA (PU3MUECKHX
uel, OCHOBHBIE SKCIEPUMEHTHI, WIUTIOCTPUPYIOLINE
IIPUPOAY OOBEKTOB U SIBJICHUI
OK-3 - roToBHOCTB K
YMeer | mpaBUIBbHO NOHMMATh M HCIOJb30BaTh (HU3HUECKUE
camMOpa3BUTHIO, UC-
M10JIb30BaHUIO TBOpYE- TCPMAIHET
CKOTO MOTEHIMANA Bnaneer | mpuémamu M HaBbIKAMU PELIEHUS 3a]a4 110 TEMaTHKe
Kypca, IpaBWJIaMi U IIpueMamMu oOpaileHust ¢ 0oopy-
JoBaHWEM (Pu3nuecKon jabopaTtopuu, 6a30BBIMH Me-
TOJIMKaMHU 00pabOTKH SKCIEPUMEHTAIBHBIX JJAHHBIX
Ne | Konrpomupyem | Koasl u 3tansl popmupoBaHus OneHoyHbIE CPECTBA
n/m | ble paszaensl / KOMITETEHLIUH TeKyLIHA IPOMEXKYTOUHas
TCMBI KOHTPOJIb aTTecTalusl
JUCIUILINHBI
2 cemecTp
1 | Mexanuka 3Haer Bomnpocsl k
sKk3ameny 1-18
YmMmeer N3 no pazneny IIpakTueckue
3aJaHue 10
OK-1 paszeny B
9K3aMEeHallMOHH
oM Oustete
KoHnTponbHas Bompocer k
Bmaneer pabora Ne 1 mo | sk3ameny 1-18
pazneny (I1P-2)
3HaeT Bomnpocs! k
sK3ameny 1-46
MonexyinspHas YmMmeer N/13 no pazneny [IpakTnueckue
2 ¢buzuka u OK-1 3a/IaHKE 110
TEPMOJMHAMUKA paszneny B
9K3aMEHALlUOHH
OM Ousere




KonTponbnas

Bomnpocsl k

Buianeer pabora Ne 1 mo | sx3ameny 10-20
pazneny (ITP-2)
3 cemecTp
3Haer Bomnpocsl k
sK3ameny 1-9
Ymeer N3 o pazneny [IpakTnueckue
3a/laHue 1o
OnektpuuectBo | OK-3 PasACeIy B
IK3aMEHALIMOHH
oM Ouiere
KonTponbnas Bomnpocsl k
Bnaneer pabora Nel 1o | sk3ameny 1-9
paszneny (ITP-2)
3Haer Bompocsr k
sk3ameny 10-18
Ymeer W3 no pa3neny [IpakTuueckue
3aJjaHue 1o
Maruerusm OK-3 pasiely B
9K3aMEHallMOHH
oM Ouiere
KontpomnbHas Bomnpocs! k
Brnaneer padora Nel mo | »sk3ameny 10-18
pazgeny (I1P-2)
4 cemecTp
3Haer Bompocsr k
JK3ameny 1-14
Ymeer W3 no pa3neny [IpakTnueckue
3a/laHue 10
Ornrtuka OK-3 pasiely B
9K3aMEHallMOHH
oM Ouiere
KonTtponbHas Bomnpocs! k
Brnaneer padora Nel mo |sk3ameny 1-15
pazneny (I1P-2)
3Haer Bompocsr k
sK3ameny 15-28
Ymeer W3 no pazneny [IpakTnueckue
AToMHas 3a/laHue 1o
busuKa. pazzaeny B
OK-3
KBanToBas 9K3aMEHallMOHH
duznka oM Ouiere
Kontponbhas Bomnpocsl k
Bnaneer pabora Nel o | sk3ameny 15-28

pazneny (ITP-2)

IIkana oueHUBaHUA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHIIUI




Kon u Jdranbl (OpMUPOBAHUS KpUTEepUH MoKa3aTeJun
(¢opmyanpoBka KOMIIeTeHIIUH
KOMIIeTeHIIUH
OK-1 - cnocobHOCTH 3HaHue JleMoHCTpHUpYET
K a0CTpPaKTHOMY OCHOBHBIX 3HaHUE
MBILIIEHHIO, AaHAIIU3Y, OcCHOBHBIE TOHSATHH, OCHOBHOTO
CUHTE3Y MOHSTHS, onpe/ieNeHui 1 IPOTPaMMHOTO
OIIpEeIEeIIEH S, YTBCPKACHUU Marcpuajia
YTBEPXKICHUS 1 U3yUYECHHBIX (onpez[euneHHﬁ,
METObI H3yueHus | PA3IEIIOB. MOHATHH,
CHCTEM 1 3HaHue YTBEPXKICHUH),
3HACT Mozeeit OCHOBHBIX CIIOCOOHOCTb
METOJI0B JOCTaTOYHO
(MOpOroB | MEXaHMKH,
. . U3Y4YEHHUSI CUCTEM | IIOJIHO u
Bl MOJICKYJISIPHOM .
U Mojesen JIOTHYECKU YETKO
YPOBEHB) | (QHHKH U MEXaHHKH, ero  W3JIOXKUTh,
TCPMOIMHAMUKIL, | 10 nekynsapHOi 3HAHHUE
SICKTPUICCTBA U | hy3yku 1 OCHOBHBIX
MarHeTusma, TEPMOJMHAMHKH, | METOJIOB
ONTHUKH, aTOMHOH | 3j1eKTpHYECTBA H | H3yYEHHUs CHCTEM
(1)I/I3I/IKI/I 5 fl)lepHOfI MardHeTusMma, U MOJIEJIEH.
bu3uKu. OIITUKH, AaTOMHOM
(bu3uKH , AIepHOU
(U3HKH.
YmMmeer JleMOoHCTpHUpYyET
OCYILECTBIATh yMeHue
TTpHveHsTS pacuer IIPaBUIIBHO u
apamMeTpoB 000CHOBAHHO
SHAHHA OCHOBHBIX | g e st MIPUMEHSTh
TOHATHH, MaTepualbHOU 3HaHUS
OTpCACICHIH, TOYKH Tell, OCHOBHOT'O
YTBCPIKICHAN 1 HaXOJIUTh IPOTrPaMMHOTO
METONOB HallpaBJICHUE Marepuan  IIpHU
U3YyYCHUS CUCTEM | KOpPEOIMCOBa peuieHue
yMeeT U MoJienen YCKOPEHUS, HauboJee
(MpoaBUH | MEXaHUKH, BBIBOJ] YPaBHEHUS | TUITMYHBIX 3a/1a4.
YTBIi) MOJIEKYIAPHOM IIIOCKOM
bu3uKK u AIEKTPOMAarHuTHO
TEPMOJUHAMHUKH, H BOJIHBI,
sJieKTpryecTBa M | AHAIM3HPOBAThH
MarHeTusMa, opmyer
OIITUKH, aTOMHOMU Dpenens no
bu3uky , saepHon AMILTHTYZIaM,
paccuuThIBaTh
bu3ukn.
TU(QpaKIuOHHBIE
KapTHHBI,
HaBbIKaMu Bnanenne JleMoHCTpHUpYET
caMocTosTensHor | HABBIKaMA cB00O/IHOE u
0 BBIGOpa MeTopa | CAMOCTOATENBHOT riyookoe
BIIaJIeET o BbIOOpa MeTo/1a | BiaJeHHE
.. | N3y4EHHS CUCTEM
(BBICOKUIA) 1 Moxeneii U3YUEHHs CHCTEM pa3Ho0Opa3HBIMU
U Mojieseit preMaMH
MCXaHUKH, MEXaHUKH, W3YUEHUS] CHCTEM
MOJICKYJIAPHON MOJIEKYJIAPHOM 1 MOJIeIeH.




bu3uKH U
TEPMOJUHAMHUKH,
AIIEKTpUYECTBA U
MarHeTusma,
OIITUKH, aTOMHOMU
bu3uky , saepHon
bu3UKHU.

¢busuku u
TEPMOJNHAMHUKH,
ANEKTPUYECTBA U
MarHeTusma,
OITHUKH, aTOMHOM
(bus3uky , saepHOU
bu3uKy.

OK-3 - roTOBHOCTb K 3HaHue JlemoHCTpUpyeT
CaMOpAa3BUTHIO, OCHOBHBIX 3HaHHUE
caMopeanu3anuu, IIOHATHH, OCHOBHOT'O
HUCIIOJIB30BAHUIO OIPCACIICHUU U nporpaMmMHOIO
TBOPYECKOTO YTBEPKICHUI Marepnana
OTEHIHANA HU3YYECHHBIX (ompenenenuit,
AJIrOPpUT™M pa3aenos. MMOHSATHUH,
3HACT Hay4HOro 3HaHue YTBEPKJICHHH),
MOMCKA, OCHOBHBIX CHOCOOHOCTH
(moporos
N XapaKTEPUCTUKY | METOJIOB JOCTaTOYHO
b OCHOBHBIX W3Y4YEHUSI CUCTEM | TIOJIHO u
YPOBGHB) 3JIEMEHTOB u MOI[CJICfI, JIOTUYCCKU YCTKO
Hay4HO# paboThl; | PCLICHHS €ro  M3JI0XKMWTh,
Hauboee 3HaHUE
TUINHAYHBIX 33/1a4. | OCHOBHBIX
METO/IOB
perieHus
HauboJee
TUIHWYHBIX 33/1a4.
IIpumensTh JleMoHcTpUpYyET
3HaHUS! OCHOBHBIX | YMEHHE
MIOHATHUH, [IPaBUWIbHO U
OCYIICCTBIIATH OnpeIENIeHn A, 000CHOBaHHO
JTallkl IIOHCKA YTBEPXKACHUN U MPUMEHSITh
aBTOPCKOTO METOJI0B K 3HaHUS
yMeer peIIcHuA; pELIEHUIO OCHOBHOTO
(npoaBHH MIPEACTABISITh HauOomee MIPOTPaMMHOTO
. TEXHUYECKUE TUMWAYHBIX 33/1a4 | MaTepHaJl  TIpH
yTol) perieHus ¢ pelieHnn
HUCIOJIb30BAaHUEM HauOoJee
CpesICTB TUMHWYHBIX 33/a4,
MOJEIIUPOBAHUS Onpeacas
HE00X0IMMBbIE
MIPUEMBI ux
BBITIOJIHCHHSI.
JleMoHCTpHUpYyET
CHOCOOHOCTBIO K CcBOGOIHOE -
camMoopraHu3anu r1yGokoe
an Bnanenune BJIaJICHUE
caMooOpa3OBaH! | HaBBIKAMH IIPOTrpaMMHBIM
BIIAKeeT 10, HaBbIKAaMU CaMOCTOSTEIILHOT | MaTepHUaJioM,
.. | TBOpPYECKOTO 0 BBIOOpa METO/Ia | BIaJICHUE
(BBICOKUIA) )
pelIieHus 3a1ay; peuieHus HaBbIKaMU
npor*paMMHHe Han6onee peIJ_ICHI/ISI
cpescTBa TUMAYHBIX 33/1a4 | HauboJsee
KOMITBIOTEPHOI TUMAYHBIX 3a/1a4,
rpadukn B TOM  4YHUCIE

TPEOYIOIINX




CJIOKHBIX
MATECMATHYCCKUX
BBIKJIa0OK
BJIaJICHUE
Pa3HOOOpa3HBIMHU
npueMaMu
HSYqCHHH CUCTEM
U MOJICJIEH.

MeTozmqecKne MaTepualbl, onpeac/Jaaromue nmpouecaypsbl Ooi€eHNBaHUA
pe3yJabTaTOB OCBOCHHUA TUCHUIIJIMHBI

OueHouHble cpeacTBa VISl TEKyIIeH aTTecTAlun

Texymas arrectauus 1o auciuiuinHe «®u3ukay NOPOBOJUTCS B
COOTBETCTBHM C JIOKaJbHBIMH HOpPMATHUBHbIMU akTamu JIBDY wu sBugercs
00s13aTENbHOM.

Tekymas  arrectanus 1O  JUCHUIUIMHE  NPOBOAUTCS B dopme
WHIUBUyabHBIX nomaitHux 3aaanuit (M/13) u koutponbubix padot (KP).

OOBeKkTamMu OIIEHUBAHUS BHICTYIIAIOT:
—  yueOHasi akTUBHOCTbH (CBOEBPEMEHHOCTH BhinosHeHus: N/13);
—  CTENEHb YCBOEHUS TEOPETUUYECKUX 3HAHUIA;
—  YpOBEHb OBJIAJACHUS MPAKTUUECKUMU YMEHUSMU U HaBbIKAMHU IO BCEM BHUIaM
y4eOHOU paboThI;
—  pe3yJbTaThl CAMOCTOSTEILHON paOOTHI.

Tekymas arrectanusi OCYHIECTBISETCS BEAYIIUM IMpENoAaBaTesieM Ha
OCHOBE OIIGHOYHBIX CPEJICTB, NPHUBEICHHBIX B HacCTOsIIEeM pazzaene GoHaa

OLCHOYHBIX CPCACTB, B COOTBECTCTBHHU C Hpouez[ypoﬁ OLICHUBAHM:I.

NuauBuayaJbHbIe JOMANIHUAE 3a1AHUA
Breimonaenne WJ/I3 mpu3BaHO OpraHu30BaTh CaMOCTOATEIBHYIO padoTy
CTYJICHTa IO MOATAMHOMY (POPMHUPOBAHUIO KOMIIETEHIIMA B YaCTH MPUOOPETCHUS

PEeIyCMOTPEHHBIX pabouel yueOHOM nporpaMMoi yMEHUH.




B yueOnom cemectpe WJ/I3 BbIMONHAETCA MO KAXKIAOMY pa3ieny H
BBINIOJIHEHUE 3a/IaHUI OCYILECTBIIAETCS CTYACHTOM CAaMOCTOSITENIbHO BHE YacoB
ayJUTOPHBIX 3aHATHII.

3amanus BBIOJIHAIOTCS HA Oymare gopmara A4 akKypaTHBIM U pa300pUUBBIM
nouepkoM. IIpuBogurcs popmynupoBka kaxnaoro 3ananusa MJ(3, ero nmoxpobHoe
pemienne. OTBET yKa3bIBACTCSI B KOHLE BBITOJHEHMs 3amganHusa. M3 umeer
TUTYJIBHBIN JIUCT, 00pa3elr] KoToporo npuseaeH B [Ipunoxxenun 3.

N3 1o KaxaoMy pasleny COIAEPKHT Pl TUIOBBIX 3aJaHUNA  II0
paccmarpuBaeMoOMy  pasneny  aucuuiuidbbl.  [Ipumepuble  Bapuantel W13
NPUBOMASATCS CCBUIKOM Ha COOTBETCTBYIOUIME 3aJaHMsl Y4eOHOro W3JaHus,
YKa3aHHOT'O B OCHOBHOM JIUTEpaType.

NJI3 cmaercda mnpenojaBaTeNt0 Ha MPOBEPKY UYEpPE3 OJHY HEAETI0 MOCHE

HN3YyUCHUA COOTBCTCTBYIOLICTO pa3acia AUCHUIIIINHBI.

Bomnpocs! k 3k3aMeny

Tema «MexaHuka»

1. KunemaTnmueckue XapakTEPUCTUKH MaTepUaJbHOM TOYKHA. CKOPOCTSH,
yckopenue. HopmaiibHOE, KacaTenbHOE U MOJHOE yCKopeHue. CBsA3b MEKIy HUMU
(BBIBOT).

2. KunemaTtnueckue ypaBHEHHMS PAaBHOIIEPEMEHHOTO W PAaBHOMEPHOTO
MPSIMOJIMHEWHBIX IBHXKEHUM (BBIBOJT).

3. PensrtuBuctckue npeoOpa3zoBaHUs CKOPOCTEH (BBIBOJA Ha OCHOBaHUH
npeoOpazoBanus Jlopenua).

4. Tlpeo6pazoanusi ['ammnes. I[lpeoOpazoBanust Jlopenma. CrnencrtBue u3
npeobpa3oBanuii  JlopeHna: OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH COOBITHUH
(BBIBON)

5. IlpeobpazoBanus ['anmunes. IlpeoGpasoanus Jlopenma. CrenctBue wu3
npeodpazoBanuii JIopeH11a: OTHOCUTEIBLHOCTD JITUTEILHOCTH COOBITHM (BBIBO).

6. IlpeobpazoBanus ['amunes. IlpeoOpazoBanus Jlopenma. CrenctBue wu3

npeodpazoBaHuii JIopeH11a: OTHOCUTEIBLHOCTD Pa3MeEPOB U (OPMBI TeJT (BBIBO/).



7. CB0OOHOE ¥ HECBOOOIHOE ABM)KEHHE MATEpUaIbHONW TOYKU. TpaeKTopHs
JIBH>KCHUS T€JIa B OJHOPOJHOM CHUJIOBOM TOJIE TSTOTEHHUS (BBIBOJ).

8. JIBmkeHHe Ten NepeMEeHHOM Macchl. YpaBHEHHE Meliepckoro (BBIBOM).
®opmyna [{[noakoBCKOro (BHIBOI).

9. Kocmuueckue ckopoctu. Pacuer 1 m 2 ckopocreil. 3 kKocMmHuecKas
CKOPOCTb. TpaekTopuu JBUKEHUS TEJ, 00J1aIal0IIUX JAHHBIMU CKOPOCTSIMHU.

10. PabGora. Momnocts. OHeprus. Kunerndeckas sHeprusi (BBIBOJ).
[ToTenmmanbabie cuibl. [loTeHIMaNbHAS SHEPTUS CUJT YIPYTOCTH (BBIBOJ).

11.ITorenunansubie cuibl. [lorennuanbHas sHeprusa. CBA3b MOTECHIIMAIBHOU
CWIbl C TOTEHUUAIbHOW »sHeprue (BbIBOA). ['paaueHT. 3aKOH COXpaHEHHs
HHEPTUU B MEXaHUKE (BBIBOJ).

12. 3akousl Kemepa. Pacuer cuibl B3aumMoaenrcTBus Mexay ConHIEM H
MJTAHETOU COJIHEUHOM CUCTEMBI (BBIBO/). 3aKOH BCEMUPHOTO TSATOTEHUS.

13. Kakue kosebaHus Ha3bIBalOTCA TrapMoHuuyeckumu? KunHeMatnueckoe
ypaBHEHUE TapMOHMYECKUX KojeOaHuil. CKOpOCTb. YCKOpPEHHE W CHIbl NpU
rapMoHUYeckux  kosiebanusax. [lomyunts  ¢dopMmynay  TONHOW  DHEPrUU
rapMOHUYECKUX KOJICOAHUM.

14. Tlom nelicTBUEM KaKUX CHJI COBEpIIAIOTCA 3aTyxalolue KoJjeOaHwus?
HubdepennmansHoe ypaBHEHHE 3aTyXaloIUX KoJIeOAaHUW U €ro pelleHue.
JexpeMeHT, norapuMuUecKuil JOeKpeMeHT MW KodhduiumeHT 3aryxanus. Hx
(bu3MYEeCKUil CMBICT U €AMHUIIBI U3MEPEHUS.

15. JlaTb MOHATHST MOMEHTA CHJbl M MOMEHTa HUMITYJIbCa MEXaHUYECKOU
CUCTEMbl OTHOCUTEIHLHO OCHM W TOYKHM (Hayasna). BelBecT ypaBHEHHE MOMEHTOB
MEXaHUYECKON CHUCTEMBI OTHOCHUTENBHO TOYKH. CopMynmupoBaTh W 3amucaTh
3aKOH COXpPAHEHHSI MOMEHTAa HUMIMYJbCa MEXaHUYECKOW CHUCTEMBbl OTHOCUTEIBHO
TOYKH U OCH.

16. Uto HaspiBaeTcs pusznueckum MasTHUkoM? Matematnueckum? [lomyuunre
nepuobl uX Kojaebanuii. Uto Takoe mpuBeaeHHAs JIMHA (PU3UYECKOr0 MasTHUKA?

B ueM cyTh 00paTUMOCTH TOYKH MPUBECA ¥ TOYKU KauyaHUs?



17. Ilon nedCTBUEM KaKWX CHJI MPOHUCXOAAT BBIHYXICHHbIE KOJEOAHMS?
Kakue BBIHYXJIeHHBbIC KOJICOAHMS HA3bIBAIOTCS YCTaHOBUBIIUMUCS? BriBemute
3aBUCUMOCTh aMIUTUTYJIbI TaKMX KOJIeOaHUW OT BBIHYXJaroled 4acTtoThl. YTo
Takoe pe3oHaHc? [lomyunTe pe30HAHCHYIO 4acTOTy. BUJl pe30HAHCHBIX KPHUBBIX
JUTSL pa3JIMYHbIX 3HAUCHUN KOd(DPuImeHTa 3aTyxanusl.

18. Kakue ocu HazbiBaroTCsa CBOOOAHBIMH? UTO Takoe rupockomn? Kakoii
TUPOCKOIT Ha3bIBaeTCsi cBOOOTHBIM? [losicHUTE CyTh THpOCKOUYecKoro 3¢ deKTa.
Korma Bo3nukaer mpereccusi rupockona? BeiBequte GopMmyiny Uisl BBIYUCICHUS

YIJI0BOM CKOPOCTH MPELIECCHH OCU THPOCKONA (FOJIbI).

Bonpocsl k 3xk3aMeny.

Tema «MoJiekyJsipHasi pU3MKa U TEPMOJIMHAMHKA»

1. Metonbl pacCMOTPEHUSI CHCTEM MHOTUX YacTHL. MOJEKyNbl, aTOMBHI,
Macca arOMOB W MOJIEKyJl. ATOMHas enuHuna maccel. KoimuecTBO BeliecTBa
(mouib). Yucno ABorazipo, MOJIIpHasi Macca.

2. TepmoanHamMu4eckuii METOJ U3y4€HUsI CUCTEM MHOTrUX yactull Hynesoe,
nepBoe, BTOPOE, TPEThe Hauajla TePMOJUHAMUKHU.

3. TepMOoauHaMHYECKHE COCTOSHHUSI: PABHOBECHOE W HEPABHOBECHOE.
[Tporecc paBHOBECHBINM (0OpaTUMBIN ), HEpaBHOBECHBIN. [{MKIHUIeCKMit.

4. VYpaBHeHHe coCcTOIHUA. MoAenb UICaIbHOIO Ta3a. Y PaBHEHUE COCTOSHUS
uaeanbHoOro raza. Mzomnporeccol. 3akoH JlanbToHa. 3-H ABOraapo.

5. BHyTpeHHsis SHEpPrusi CUCTEMbI — (DYHKIIUSI COCTOSIHHUSL.

6. Temora wu pabora kak ¢yHkuus nponecca. IlepBoe Hauano
TEPMOJUHAMUKH.

7. TennoeMKocTb: MOJIsIpHAs, yaenbHas, oObeMHasd. Y paBHeHue Maiiepa.

8. IlomuTponmueckuii mpomecc. Yp-ue noauTpomnsl. H3omponecchl.
Anunabatuaeckuit ip. Yp-e [lyaccona.

9. Pabora npu MoaUTPONMMYECKOM U MPU U30IPOIEeCCaXx.

10. DHTpONMS HIeATHHOTO rasa.



11. Huknanueckue mpoueccel. TemnoBas mammHa. Kosdduuuent neiictus
ternoBo MamHbl. KITJI naeansnoi TennoBor mamuuael. [ukn Kapho.

12. I nauano repmoauHamuku. @opmynuposka KenbBuHa u hopmyanpoBka
Knaysnyca. IX 3kBUBaJIEHTHOCT®.

13. TepmMoauHaMuueckas MIKana TEMIIEPATYP.

14. III-e Ha4an0 TEPMOAMHAMUKH.

15. laBnenue MoJekyl Ha CTeHKy cocylda. (OCHOBHOE ypaBHEHHE
KUHETUYECKOU TEOPUU T'a30B.

16. IlonsTHE TeMnepaTypbl B KHHETUYECKOU TEOpHUH Ta30B. CpenHss dSHEPTHS
MouiekyJl. [loctynarenbHbie, BpalaTeabHble U KOJIEOATEIbHbIE CTENEHN CBOOOIBI.

17. BpoyHOBCKOE ABUKEHHUE.

18. Pacipenenenne Makcgenna. J[Ba moaxoa K M3yYEHUIO PACIPENEIICHUS
Makcsenna. IlnotHocTh cocrostHui. Pacnpenenmenne MakcBemwia 1Mo MOIysro
ckopoctu. CpenHsisi apudMeTHyeckas, CpeIHssl KBaJpaThyHas M Haubojee
BEPOSITHASI CKOPOCTH MOJIEKYL.

19. Pacipenenenue bonbiiMana. He3aBUCHUMOCTH IUIOTHOCTH BEPOSITHOCTH,
KOOpJIMHAT U CKOpocTel yacTulbl. Pacnipenenenue bonpiimana. bapomerpuueckas
dbopmyrna. Atmocdepa raaHer.

20. Pacnipenenenue sHepruu mo cTeneHsM cBoOoabl (Teopema bosibiMana o
paBHOpactpenenenun). Yucno creneHedr cBoOONbI. Bwiunciienuwe cpeaHein
BEJIMYMHBI, OTHOCSIIEHCS K OJTHOM CTereHn cBOOO b (TeopeMa bonbiimana).

21. Pactipenenenue sHepruu mo creneHsMm cBoOoanl. Teopema bonbliMana o
PaBHOPACIIPEICTICHNH.

22. Teopus TENMIOEMKOCTH WACANbHBIX Ta30B. PacxoxaeHue Teopuu C
AKCIIEPUMEHTOM.

23. TennoemkocTh TBepAbIX Tel. 3akoH [romonra u Iltu. Temneparyphas
3aBUCUMOCTh TEIUIOEMKOCTH TBEPABIX Ted. Teopusi TEMI0EeMKOCTH DWHIITEHHA.
Temneparypa OiuHmTediHa. [paHuna NPUMEHUMOCTH TEOPUHM OWHILNTEWHA.

®dononsl. Mogens [ebast.



24. ®u3NYeCKU CMBICA SHTPONHUHU. DHTponusl uA. raza. CTaTUCTUYECKUN
XapakTep BTOPOr0 M TPEThEro Hadal TepMoAuHaMHuKU. OTpulaTenbHbIe
TEMIEPATYPHI.

25. Cuiibl  MEKMOJIEKYJIIPHOTO B3auMozeicTBus. MOHHas M KOBaJEHTHas
cBs3b. Cuiibl Ban-aep-Baanbca. OcoO€HHOCTH B3aUMOCIHCTBUSL B TBEPJIBIX TEJaX,
KUJKOCTSIX U ras3ax.

26. ®a30BbIi MEepexoi U3 Ta3000pa3HOro B XKUAKOE cocTosiHue. M3oTepMbl
peanbHOro raza. Kputuueckoe cocrosiuue. Hacoimn. nap. 3aBUCUMOCTb IIJIOTHOCTH
HaChII. Mapa oT Ttemmneparypsl. [IpaBuno peruara. Kputnyeckas omnanecueHUus.
JByxda3ubie coctostHus. [loBenenue aByxdaszHOW CHCTEMBI NpPU H3MEHEHUU
temriepatypsbl (mpu V=const). Ternora ¢dazoBoro npespaiienus, ¢asz. [lepexomast |
pona.

27. YpaBHeHUE Kianeitpona-Knaysuyca. da3oBas Jrarpamma.
[Tpubnmxxennoe pemenue ypapuenus: Knaneiipona—Kiaysuyca.

28. YpaBuenue Ban-nmep-Baanbca. OTkIIOHEHME CBOWCTB Ta3oB  OT
yJeaIbHbIX. BupuanbHOe ypaBHEHHE COCTOsIHUS. YpaBHeHUe BaH-nep-Baanbca B
BUpHAIBHOW W cTraHmapTHou (opmax. M3otepmbl ypaBHenus Ban-nep-Baanbca.
MeractabwibHble  cocTOsiHUA. KpuThueckue  mapameTpbl, CpaBHEHHE C
HKCIEPUMEHTOM. 3aKOH COOTBETCTBEHHBIX COCTOSIHUWA. BHYTpeHHsA 3HEprus rasza
Ban-nep-Baanbca.

29. Dddext xoyns—Tomcona. uddepenimanbHas u uHTErpagbHas Gopmbl
s dekra xoyns—Tomcona. Dddexrt Jxoynsi—Tomcona B raze Ban-nep-Baanbca.
Temneparypa nHBepcuu. Cxxartue razoB. MeToapl OXJIaxACHUs: TPOTUBOTOYHOIO
oOMeHa TemIoM, aguabdaTuueckoro oxiaxaeHus. CpoiicTBa BemecTa BOiu3u 0KO.

30. [ToBepxH. HaTskeHue CBOOOAHAs MOBEPXHOCTHAs >HEpPrusi. MexaHusm
BO3HUKHOBEHHUS TIOBEPX. HATSHKEHUS. YCIOBHE PABHOBECHUS HA TPAHMIIE JABYX
JKUJIKOCTEW, Ha TPAHULIE )KUIKOCTh — TBEPJIOE TeNO. JlaBIeHUE 101 UCKPUBICHHOMN
noBepxHOCThI0. Kanumisipasie siBiieHust. [IoBepXHOCTHO — aKTHBHBIE BEILIECTRA.

31. Ucnapenne W KUIIEHHE >KUJIKOCTUCTU. J[MHaMHUuecKoe paBHOBECHE.

Cucrema nmap—KuAKOCTb. /laBiieHHEe HACHIIIEHHBIX NMApOB BOJM3U HCKPUBIEHHON



noepxHoctu. Kumenme. Ileperperas xuakocts. Ily3bippkoBas kamepa.
[Tepeoxmaxnénnspiil nap. Kamepa Bunbcona.

32. CTpyKTypa XKUIKOCTEW. 3aBUCUMOCTb CBOMCTB MUJIKOCTH OT CTPOCHHUS
MoutekyJl. JKuakrue Kpuctamuibl U uX BUAbl. CMEKTUKH, HEMATHUKH, XOJIECTEPUKH —
UX CBOMCTBA U MPUMEHEHHE.

33. CummeTpus TBepAbpiX Tel. Ock cMMMETpud n-ro mnopsuaka. Ilnockocts
CUMMETPHUH, LEHTP CUMMETPUHU. 3€pKajJbHO-MOBOPOTHAS OCh N-r0 MOPSAIKA.
ToueuyHble rpyIIibl. 3epKalbHbIE H30MEPHI.

34. Kpucramn. pemerkd. HeoOXoIMMOCTh NEPHOINYECKONM CTPYKTYPBHIL.
[IpuMuTHBHAS pelIeTKa, U HEOJJHO3HAYHOCTh BbIOOpa ee 6a3uca. TpaHCIsIuoOHHAs
cumMerpus. [IpocTpaHCTBEHHBIE TpyNmbl. OJIEMEHTBI CUMMETPUM PELIETKH.
Kpucrammmnueckue knaccel. Kpucramiorpaguueckue CUCTEMbI  KOOPIMHAT.
O003HaueHNs] ATOMHBIX JIOCKOCTEH, HAIPaBJICHUH.

35. JlepexTsl  KpUCTAIIIMYECKMX  PEIIETOK —  TOYEUHble  J1e(EKTHI,
JUCIIOKAIUH.

36. Mexanuueckue CcBoWcTBa TBepAbIX Ten. Jlepopmanum, TeH30p
nedopmaliii, ynpyrue HampsbKeHHsl, BCECTOPOHHEE PpACTSIKEHUE WM CiKaTuhe.
[Tnactuyeckas neopmariusi, TEKy4eCTb, MOJEKYJIAPHBIA MEXaHU3M IPOYHOCTH.

37. Bunel mpoueccoB IepeHoca. Bpems penakcanuu, TENIONpPOBOJHOCTS,
1 dy3usi, BI3KOCTb.

38. XapakTepucTUKU MOJEKYISIPHOTO JBHKECHHS: IIONEPEYHOE CEUYCHUE.
Cpenusst niuHa cBOOOHOTrO mpodera. YacTora CTOJIKHOBEHHUI B MOJIETU TBEPABIX
cdep.

39. [Ipouieccet  mepeHoca B razax. OOmee ypaBHeHHUE TepeHOCA.
TennonpoBoAHOCTh, BA3KOCTh, camoaudy3us. CBsa3b Mexay «KodhpuiueHTamu
NIEPEHOCAY.

40. ®uznueckue SIBICHUSA B pa3pexeHHbIX Ta3ax. Bakyym. Temnonepenaua,
muddy3us. Tpenue npu ManbIx J1aBJICHUSX.

41. SIBnenus mepeHoca B TBepAbIX Tenax. Auddysus, TEmaonpoBOIHOCTS,

BHCIIHAA TCIIOIIPOBOAHOCTD.



42. SdBnenuss mepeHoca B kuakocTax. Juddysus, TemmonpoBOAHOCTD,
BSI3KOCTb.

43. Otnuyue CTaTUCTUYECKOrO METOJIa OT TEPMOJIMHAMUYECKOTO.

44, MakpOCKOIIMYECKOE UM MHUKPOCKOIMYECKOE  COCTOSIHUSL ~ CHUCTEMBI.
OnpeneneHue CUCTEMbI, PABHOBECHOE COCTOSIHUE, CTATUCTUYECKUU aHCaMOJIb
CUCTEMBbI, MUKPOKaHOHMYECKUN aHcaMmOmb. Dproauueckas runoreza. CpeaHee 1o
ancamOuro. CpeiHee 1o BpeMEHHU.

45. BepoATHOCTh  MaKpOCOCTOSIHMSI.  TepMoJlMHaMHU4yecKasi BEpPOSITHOCTD
MaKpPOCOCTOSTHHSI.

46. Kanonnueckuii ancambOinb. Pacnpenenenue I'm606ca. CkopocTHbIE
(MMITyJIbCHBIE) u HHEPreTUYECKUE MUKPOCOCTOSIHHUSI. Omnpenenenue

KaHOHMYecKoro aHcamOisa. KaHoHmdeckoe pacmpezeneHue (pacnpesciicHue

['u66c¢ca).

Bomnpocsl K 3k3ameny.

Tema «Onruka»

1. CBoOogHoe anekTpoMarHuTHoe mojie. CuctemMa ypaBHeHHMd MakcBesuia
JUIsE  CBOOOJHOTO 3JEKTPOMAarHUTHOTO MOJds. BbIBOA ypaBHEHHs IIOCKON
3JIEKTPOMArHUTHOW BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH (BBIBOJ).

2. WznydeHue SIEKTPOMArHUTHBIX BOJIH (Aumnosib ['epiia, aTOMHBIN
JUHENHBIN ocuuiuisITop). BhIBOM ypaBHeHHS CchepHUUYECKON 3IIEKTPOMAarHUTHOU
BOJIHBI. BonHOBast 30Ha, nuarpamma uzinydyeHus. CpenHsisi MOUTHOCTb W3IIy4EHUS
(BBIBOL).

3. IlIkana snekTpoMarHUTHBIX BOJH. CBeT, mpupoaa ceera. CBeTOBas BOJIHA!
YPaBHEHUE CBETOBOU BOJIHBI, €€ XapaKTEPUCTUKUA U CBOKCTBA.

4. 3axkonbl reomerpuueckor ontuku. [Ipunuun @depma. BriBom 3akoHOB
reOMETPUYECKOM ONTUKU HAa OCHOBE JIEKTPOMATHUTHON TEOPUU CBETA.

5. CooTHOllIEHHE AaMIUIMTYJ] CBETOBBIX BOJIH TP OTPAKEHUH U
IPEJIOMJIEHMM Ha TpaHUlEe pas3znena AByX cpeld. Popmynsl PpeHenst (BBIBOL,

oO1IuiA cirydaii).



6. Anamuz ¢opmyn @penenss 1o aMmmIMTyaaMm. SIBICHHWE  TIOJHOMN
NOJISIpU3allMi CBETA MPU OTPAXKEHUH, 3aKOH bprocrepa. MexaHus3m nossipuzanun
CBETa P OTPAKEHUH U MPEJTOMIICHUU.

7. COOTHOIIIEHHE AaMIUIMTY]l MaJalolieil, OTPaXEHHOM U MPETOMIICHHOU
CBETOBBIX BOJIH Ha TpaHUIIC pasjliesia ABYX Cpel MpU HOPMAIbHOM U CKOJB3AIIEM
NajJIcHUU CBETA.

8. Koadduuments oTpakeHus u mperoMieHHs cBeTa. [ 'paduueckoe
npenacrasienue Gopmyn Openens. Ananus opmyn Openens no dazam.

9. llonHoe BHYTpEHHEE OTPAKEHUE CBETA. AHAIN3 MOBEACHUS OTPAXKECHHOU
U TMPEJOMIICHHOM CBETOBBIX BOJIH Ha OcHOBe (opmyn @Ppenens. Ontuyeckue
BOJIHOBO/IBI.

10. MuTepdepenust cBeta. YClIOBUS BO3HUKHOBEHUS UHTEP(PEPEHIIMOHHON
KapTHUHBI OT JABYX 3JEKTPOMAarHUTHbIX BOJIH. CTpyKTypa HMHTEp(EpEeHIIMOHHOTO
II0JIL OT IBYX TOYEYHBIX KOIT€PEHTHBIX HCTOYHUKOB.

11. Bugumocts UHTEPPEPEHIIMOHHON KapTUHBI. 3aBUCUMOCTh
UHTEP()EPEHIIMOHHON KapTUHBI OT PACCTOSIHUS MEXKAY UCTOUYHUKAMU U TIOJIOKEHUS
sKkpaHa HaOmogeHus (ombIT KOHra). 3aBUCMMOCTh MHTEPPEPEHIIMOHHON KapTHUHBI
OT TMPOTSHDKEHHOCTH HCTOYHMKA. [IpOCTpaHCTBEHHAas KOTEPEHTHOCTb M €€
XapaKTEPUCTHUKHU.

12. 3aBuCcUMOCTB UHTEPPEPEHITUOHHON KapTUHBI OT CTEIICHU
KBa3MMOHOXPOMAaTHYHOCTH HCTOYHHMKA CBETA. BpemMeHHas KOrepeHTHOCTb M €€
XapaKTEPUCTHUKHU.

13. Metonbl ocyuiecTBiaeHUus uHTepdepeHuun (AeneHue (PppoHTa BOJHBI U
JEJIEHUE aMIUIUTYbl BOJHBI). [lodOChl paBHOTO HAaKJIOHAa M TOJIOCHI PaBHOM
tomHbel. Konba HeroToHa.

14. Iudpakuus csera. [lpunmun [Moiirenca-Openens (BbIBOA). MeTon 30H
®penHens (BbIBOA).

15. 3aBucuMocTh unciia 30H OpeHenst OT paanyca OTBEPCTHSI, OT B3aUMHOIO
pacmoyIoKeHUs] MCTOYHWKA, auadparmMbl U SKpaHa HaOmrogeHus. Judpaxiums

@peHens Ha KPyTJIOM OTBEPCTHH U TMCKE. 30HHAS IJIACTUHKA.



16. Iudpakuus OPpaynrodepa Ha Mmend. BnusHue mMpuHBI IIETH Ha
TUGPaAKIIMOHHYIO KapTHHY.

17. Teopus  nudpakiMOHHOW  pemieTku.  AHanM3  pacrnpeneicHus
WHTEHCUBHOCTH B Iu(dpakmuoHHON kapTuHe DpayHrodepa oT AudpakimOHHOMN
pELIETKH.

18. PacueT nudpakiimoHHON KapTHHBI.

19. Bzaumopnencreue cBera ¢ BemecTtBOM. HopmanbHas u  aHOMaJIbHAs
JqUcIiepcrsl. OJEKTPOHHAs Teopus Jauctiepcud. KOMIIEKCHOCTh IOKa3aTess
npenomieHus. @opmyia 3enbmeiiepa (BBIBOA).

20. SlBnenune mOTJOIIEHUSI CBETa BelIeCcTBOM. 3akoH byrepa-Jlambepra.
3axoH bepa. Koaduument nornomnienus caera.

21. IIpoxoxaeHue CBEeTa yepe3 ONTUYECKU HEOTHOPOIHYIO cpeny. PaccesHue
ceTa. 3akoH Panes (BbiBox). [lonsipuzanus paccessHHOro CBeTa.

22. BpameHue IUIOCKOCTH TMOJISIPU3alMy  CBETAa ONTHUYECKH AKTUBHBIM
BelecTBOM. 3akoH buo (BpamarenbHass naucnepcus). Teopus BpamjaTenbHOU
JUCIIEPCHUH.

23. IIpoxoxkeHue CBETa 4yepe3 aHU30TPOIHBIE Cpelbl. SIBIEHHE IBOMHOTO
Jy4YEenpeaIoMIICHUE. OCHOBBI  KPHUCTAJJIOONTUKH. CtpykTypa  MJIOCKOM
MOHOXPOMAaTHYECKOW BOJIHBI B aHU30TPOIHON Cpee.

24. Teopust IBOMHOTrO JyudenpenaomiieHus (3akoH @penens, BbiBox). [IpaBuia
pacuera TOJIOKEHUSI W HampaBlieHUss (POHTAa BOJHBI HAa OCHOBE IPHUHIIHMIIA
['toiirenca st aHM30TPOITHOM CPEJIbI.

25. UckycctBenHast anuzotponusi: nerporpadus, s3dgdexr Keppa, sdpdexr
KorroH-MyToHa.

26. PaBHOBecHOe TeruioBoe u3iMyudeHue. 3akoH Kupxroda. AOGCOIIOTHO
YepHOe TeJl0. 3aBUCUMOCTh HCITyCKaTEIbHONW CIIOCOOHOCTH aOCOJIIOTHO UYEPHOTO
Tela OT JauHbI BOdHBL. 3akoH Credana-bonsiiMana. 3akoH cmerieHus BuHa
(beHoMeHoOTHYECKAs TEPMOIMHAMUKA TETJIOBOTO U3TyUYCHUS).

27. PaBHoBecHOe  TermioBoe — u3nmyudeHue. @Dopmyna  Panes-JlxuHca,

«ynbTpaduoseroBas karacrpoday. opmyna uznyuenus [lnanka.



28. KBaHtoBble cBOIiCTBa CBeTa. BHemHMII U BHYTpeHHHH (OTOIPHEKTHI.
3akonbl CroseroBa. HenocraTku kiaccuyeckoi TeOpUM W3Iy4YEHHs. YpaBHEHHE

OuinmrenHa st pororddexra.

TecTbl 110 Kypcy «DU3HKA»
1. JIBrkeHrue MaTepraibHONM TOUKHU U TeJl 0€30THOCUTENLHO K TPUYUHAM, €TO BbI-

3bIBAIOIIUM HU3YYacCT:

1) cratuka
2) KHHEeMaTHhKa
3) IuHaMuKa
4) onrtuka
2. Kakoi BETMYMHOU SIBIIETCS CHUIIA:
1) ckanspHoit
2) BEKTOpHOMI
3) 6e3pazmepHOi
4) MoIIHOM
3. AHaTUTUYECKOE BBIPAKEHUE MOMEHTA CHJIBI OTHOCUTEIBLHO KOOPJAUHATHON OCH
X:.
1) myx = xP, — zPy
2) my=yP,—-zP,
3) my = yPy —zP,
4) my = m,-my
4. 'oporpad ato:
1) nuaus
2) BEKTOp
3) ckamusip
4) ypaBHEHUE
5. Moxayne BpamareabHOTO YCKOPEHUS T-KHU TEJIa PaBEH:
1) R¢? (rme R paccTossHHE OT T-KH [0 OCU BPAILEHHUS, E-YITI0BOE YCKOPE-

HUE)



2) R¢ (rne R paccrosiHuE OT T-KU O OCH BpalllEHHUs], E-YTIIOBOE YCKOpe-
HUE)
3) v*/R (rme R — paguyc KpUBHU3HEL, U —IMHEHHAS CKOPOCTH)

4) v/R (roe R — pagmyc KpuBU3HBI, U —IMHEWHASI CKOPOCTH )

6. Jlns BpamaTensHoro Asmxenus 1o popmyne RvV & *+ o HAXOJIUTCA:

1) MOAyJ b TIOJIHOM CKOPOCTH

2) MOJlyJib YTJIOBOM CKOPOCTH

3) MOAYJIb TIOJIHOTO YCKOPEHUS

4) MOJTyJIb YTIIOBOTO YCKOPEHUS
7. BepHO 11 yTBEpKI€HHE: CKOPOCTH JIFOOOW TOUKHU (PUTYpBl pABHO T€OMETpUYE-
CKOW CyMM€ CKOPOCTH MOJIFOCa ¥ BpalaTeIbHON CKOPOCTH 3TOM TOUKU BOKPYT MO-
Jroca

1) na

2) HeT
8. ITpu omnpenesnieHny MONOKEHUS TOUKH B CPEPUUECKON cUCTEME KOOPAUHAT HC-
NOJIb3YFOTCS:

1) yros HyTanuu, BpailieHus ¥ MOTJIOICHUS

2) yroia npeueccuu, BpaluieHus: 1 COOCTBEHHOT'O BEpUYEHUs

3) yroJ npereccun, HyTalluk ¥ COOCTBEHHOTO BEpUCHHS

4) yroJ npeueccuu, HyTaluu U COOCTBEHHOTO BpallleHUs
9. CkonbKo creneHeit cB000AbI UMEET CBOOOIHOE TEJNO:

1) mecth cTeneHel CBOOOIBI

2) Tpu cTeneHu cBOOOIbI

3) omHy cTeneHb CBOOO/IBI

4) nBe CTEreHu CBOOOIbI
10. JIBm>keHME TaHHOM TOYKHM I10 OTHOILICHUIO K MOJBMKHOM CUCTEME OTCUETa
Ha3bIBAETCA:

1) OTHOCUTETBHBIM JBUKCHUEM

2) NIepEeHOCHBIM JIBUKEHUEM

3) aOCOMIOTHBIM JIBHIKECHUEM



4) noctynarebHbIM
11. 3akoHunTh mpaBmiio JKyKOBCKOTrO: YTOOBI HANTH HAIIPaBJIEHNE KOPHUOIUCOBA
YCKOPEHHSI, CIIEYET CIIPOEKTUPOBATh OTHOCUTENIBHYIO CKOPOCTh TOYKH Ha IJIOC-
KOCTb, MIEPIICHANKYJISIPHYIO OCH IEPEHOCHOTO BpAIllEHUs] U TOBEPHYTH ATY MPOEK-
IO B 3TOH ke mrockocT Ha 90°. ...
1) mo 4yacoBoit cTpenke
2) NpOTHB YaCOBOM CTpEJIKE
3) IpOTUB MEPEHOCHOTO BpAILICHUS
4) B CTOpOHY NIEPEHOCHOTO BPAIIICHUS
12. I =|(y*+z%)dm MOMeHT HHepLHH
1) Tena
2) Tejla OTHOCUTEIBHO OCEN Y U Z
3) Tena OTHOCUTENIBHO OCH X
13. Bec Tena u macca Tena nOHATHUS:
1) SKBUBaJICHTHBIC
2) HE KBUBAJICHTHBIE
3) paBHOILICHHBIC
4) 5K309KBHBAJICHTHbBIC
14. AMmuTyna KojaebaHus MOKa3bIBaeT:
1) HanbomplIee OTKIIOHEHHE OT TTOJIOKEHUSI PABHOBECHU ST
2) HaMMEHbIIIEEe OTKIOHEHHE OT MOJI0KEHUSI PABHOBECUS
3) HaMMEHBIINNI MPOMEKYTOK BpPEMEHH, IO UICTEYEHUU KOTOPOTO JABUMKE-
HUE TOYKU MOJHOCTHIO MOBTOPSIETCS
4) HanO OB TPOMEKYTOK BPEMEHH, TI0O UCTEUEHUN KOTOPOTO JIBUKE-
HUE TOYKU MOJHOCTHIO TOBTOPSIETCS
15. «Hukakne MmexaHu4YeCKUe SIBJICHUSI, IPOUCXOISIINE B TOABUKHON Cpefie, HE
MOTYT OOHapY>KUTh €€ MPSIMOJIMHEHHOTO U PABHOMEPHOTO JIBIXKCHUS - (hOPMY-
JUPOBKA
1) npuHLIMIa HHEPUUHU

2) NpUHIMUIIA OTHOCUTEIBHOCTH KJIACCUYECKON MEXaHUKHU



3) o011ero MPUHITUIT OTHOCUTEITLHOCTH
4) cnencTBuUs U3 MEPBOTO 3aKOHA MEXAHUKHU
16. LleHTpOoM Macc CUCTEMBI Ha3bIBACTCS TEOMETPHUECKast TOUKA, PaNyC BEKTOP

KOTOPOU OIPEIEIISIETCS PABEHCTBOM

17. «MOMEHT MHEepIMH Tella OTHOCUTENBbHO HEKOTOpoit ocu [=Ic +md, -
(bOopMyITHPOBKA TEOPEMBI

1) Ditnepa-Jlanambepa

2) Ilamma-I ronpaena

3) I'oitrenca-1Itelinepa

4) Kenura
18. CB3b, ypaBHEHUE KOTOPOH COACPKUT HEUHTETPUPYEMBIM 00pa3oM MPOU3BO/I-
HbIE OT KOOPJMHAT MO BpeMeHH Wi AuddepeHimanbl KOOpAUHAT, Ha3bIBAETCS

1) romoHOMHOM

2) HETOJIOHOMHOM
19. Ecnu s-uncno He3aBUCUMBIX KOOPJIMHAT, M — YUCJIO TOJIOHOMHBIX CBSI3€H, N —
YHCJIO HETOJOHOMHBIX CBSI3€H, TO YHCJIO CTEIEHEN CBOOOIBI V HETOJIOHOMHOM CH-
CTEMBI PaBHO

1) v=s-m

2) v=s-n

3) v=s+tn

4) v=s+m
20. PaBHOBECHE MEXAHUYECKUX CUCTEM IOJ JCHCTBUEM CUJI U3yUYAET:

1) cratuka

2) KUHEMaTHUKa

3) 1MHaMHKa

4) ontuka
21. Kakumu (akTopamu onpenensiercs JeHCTBUE CUIIbI Ha TENO:

1) TouKOl MPUIOKEHUS, HATIPABIICHHEM, BETUYNHOMN

2) TpaeKTOpHEe, MOIITHOCThIO, HAIPABJICHUEM



3) pabGoToii, TOUKOW MPUIIOKEHUS, HAPABICHHUEM
4) cuna — Oe3pa3mMepHas BEIMYUHA, OTIPE/ICTICHHBIX (haKTOPOB HE CYyIIIe-
CTBYET

22. CymecTBYIOT CJIeIYIONTHE CIIOCOOBI 3aAaHMS IBHKCHHUS:

1) ecrecTBEHHBIN

2) BEKTOPHBII

3) cKaJIApHBIA

4) KOOpIMHATHBIM
23. JIprxeHue Tena, mpu KOTOPOM JIro0ast mpsiMasi, COeAUHSIONIAs AB€ TOYKUA dTOTO
Tena, IBUKETCS MapajieIbHO caMoil ce0e Ha3bIBAETCH:

1) BpamaTebHbIM JBUKEHUEM

2) yOBICTPEHHBIM JIBHXKEHHEM

3) mocTymnareabHbIM JIBHKCHUEM

4) cybnoctynaTeabHbIM JIBHSKEHUEM
24. Monynb HEHTPOCTPEMUTEIBHOTO YCKOPEHHUSI PABEH:

1) R'w? (rme R paccrosiHue OT T-KU 0 OCH BPALIEHHMS, () —yTJIOBas CKO-

pOCTb)

2) R o (rae R paccrosiHue OT T-KH 10 OCH BpalleHUs, () —yIJIOBasi CKO-

pPOCTH )

3) Re (roe R paccrosiHue OT T-KHM 10 OCH BpallleHHUs], E-YTJIOBOE YCKOpe-

HUE)

4) v/R (rne R — panuyc KpUBU3HBI, U —JIMHEWHAsT CKOPOCTBH)
25. BepHo 111 yTBEPKJIEHUE: CKOPOCTh JIFOOOH TOUKH (PUTYypbI paBHO apudmeTHye-
CKOM CyMM€ CKOPOCTH TOJIFOCA U BPaIaTEIbHOW CKOPOCTH 3TOM TOYKH BOKPYT I10-
Jroca

1) na

2) HeT
26. [lonoxenue TOUKH Mpu cHEepUIECKOM JIBHXKECHUH OTPENEIIACTCA:

1) Tpems cTeneHsMu CBOOOIbI

2) WECThIO CTENEHIMH CBOOObI



3) ogHOM CTENnEeHbIO CBOOOIBI
4) MTByMs CTETICHSIMH CBOOOIBI
27. IlyTeM MOCTYIaTEeIbHOTO ABUKEHUS BMECTE C TOUKOM, IPUHSITOM 3a MOJIIOC U
MOBOPOTA TeJIa BOKPYT HEKOTOPOH OCH, MPOXOSIIIEH Yepe3 MOJIF0C MOKHO OCYyIIe-
CTBUTH TIEpPEMEIICHUE:
1) Tena ¢ OHOM CTENIEHBIO CBOOOIBI
2) c(heprueckoro ABMKEHUS TEIa
3) BpallaTeabHOTO ABUKEHUS Tella
4) cBOOOHOTO TEa
28. CKOIBKO CTeNeHer cBOOOIbI MMEET CBOOOIHOE TEJIO:
1) Tpu crereHn cBOOOIbI
2) IMIECTh CTENEHE CBOOOIbI
3) ogHy cTeneHb CBOOOIBI
4) nBe CcTENeHn CBOOOTbI
29. CkopocCTh JIt000# TOUKH CBOOOHOTO IBUKYILIETOCS TeJla paBHA:
1) vo + wxr
2) O, +x7
3) at 4) at?/2
30. JIBm>keHue MOABMXKHON CHCTEMBbI OTCUETa U HEM3MEHHO CBSI3aHHOIO ¢ HEH Tena
110 OTHOIIICHHIO K HETIOJIBMYKHOM CUCTEME OTCUETa:
1) OTHOCUTEIBLHBIM ABKCHHEM
2) NIEepEHOCHBIM JIBUKEHUEM
3) aOCOMIOTHBIM JIBHXKCHUEM
4) noctynaTeibHbIM
31. 1= [(y*+z*)dm MoMeHT HHepLHH
1) Tena
2) Tena OTHOCUTENIBHO OCEN Y U Z
3) Tena OTHOCUTENBHO OCH X

32. OcHOBHOE ypaBHEHHE JUHAMUKHA MAaTepUaIbHON TOYKH B BEKTOPHOU dopme



1) i=1
2) ma=F
F==
3) a
2— —
mé . :17“(?,%,1)
4) dt t
33. Teopema 06 U3MEHEHNH MOMEHTA KOJIMYECTBA ABMKCHHS X0 Mat. TOUYKH
d’K, -
2 :MO
1) dt
dK
2) dto =l <ol
dK, -
=Ft
3) dt
K, -
dK, _i,
4) dt

34. IloreHuMaIbHBIMU (KOHCEPBATUBHBIMU ) HA3bIBAIOTCS CHUJIBI
1) paboTa KOTOpBIX ONpPEAEAeTCs TOIbKO MOJI0KEHUEM HayalbHbIX U
KOHEYHBIX TOYEK ITyTH
2) paboTa KOTOPBIX 3aBUCUT OT TPAEKTOPUH TOUYKH, K KOTOPOW JaHHBIE
CHJIBI IPHJIOKEHBI
3) paboTa KOTOpPBIX paBHA HYJIIO
4) HanpaBJIEHHBIE B OHY CTOPOHY

34. Kunernueckasi SJHEpPTHsl CUCTEMBbI



E, = imigh
4) i=1

35. Mepoit MEXaHHMYECKOTO B3aUMOICMCTBUS TEII SIBJISECTCS:
1) MormHoCTh
2) Cuna
3) Pabora
4) Ckamnsp
36. [1meyom CuiIbl OTHOCUTEIBHO JAHHOM TOYKHU HA3bIBAIOT:
1) AnuHy nepneHauKyJsspa, OmyleHHOro U3 JaHHOW TOUYKU Ha JIMHUIO
JIEVCTBHS CUJIbI
2) InvHy nepneHaAnKyJigpa OT JaHHON TOYKH 10 TOUKU MPUIIOKEHUS CU-
JIBI
3) AnuHy oTpe3ka OT JaHHOW TOYKU JIO CUJTBI
4) JInuHy oTpe3Ka OT JaHHOW TOYKHU JI0 KOHIIA CHUJIbI
37. I1apa cui HE UMEET:
1) MOMEHT
2) miieuo
3) paBHOJEHUCTBYIONIYIO
4) 5KBUBAJICHTHYIO NIApy CUJI
38. JIunus, onuceiBaeMas IBHXKYILIEHCS TOUKOU B IPOCTPAHCTBE, HA3BIBAETCS:
1) romorpadom
2) TpaekTopHei
3) HanpaBieHUEM
4) myteM
39. PaguaH — eHTpaIbHbBIA YTOJI:
1) nmuHa Ayru KOTOPOTO paBHA MOJOBUHE paguyca
2) IMHA TyTH KOTOPOT'O paBHA PaInyCy
3) BenmuumHa KOTOpPoro pasxa 51°
4) BennuuHa KOTOPOro pasHa 61°

40. Mopynb BpalaTeJIbHOTO YCKOPEHUS T-KH TeJla PaBEH:



1) R¢? (rme R paccTossHHE OT T-KH 0 OCU BPAILEHHUS, E-YITIOBOE YCKOPE-
HUE)
2) R¢ (rne R paccrosiHue ot T-Ku 10 OCH BpalleHUs, E-yTI0BOE YCKOpe-
HUE)
3) v*/R (rme R — paguyc KpUBHU3HEL, U —JIMHEHHAS CKOPOCTH)
4) v/R (rne R — paguyc KpUBU3HBI, V —JIMHEWHAsT CKOPOCTBH)
41. Kakoe mBMKEHNE MOYKHO OCYIIECTBUTH COBOKYITHOCTBIO IBYX TIEPEMEIIICHUIA:
MOCTYIATEIbHBIM MIEPEMEILICHUEM U TOBOPOTOM:
1) chepuueckoe ABMKEHHE
2) BpallaTeibHOE IBUKEHUE
3) mI0CKO-TMapaieTIbHOE JIBIKEHHE
4) mocTynaTebHOS JBUKEHUE
42. [1pu CONPUKOCHOBEHUHU C HETIOABUKHON IMJIOCKOCTHIO MTHOBEHHBIH 1IEHTP
CKOPOCTEM:
1) paBeH OECKOHEUHOCTH
2) paBeH HYJIIO
3) paBeH OTHOIIECHUIO YTIIOBOM CKOPOCTH K Paguycy
4) paBeH MPOU3BEACHUIO YIIIOBOM CKOPOCTH HA PainycC
43. TBepaoe Teno, UMEIOIIEE OJJHY HEMOABUKHYIO TOUKY MOYXKHO NIEPEMECTUTH U3
OJTHOTO TIOJIOKEHHS B JIFOO0E IPYTroe MOBOPOTOM BOKPYT HEKOTOPOH OCH, TIPOXO-
JISIIEHN Yepe3 HEeTOABUKHYIO TOUKY — 3TO (hOPMYITUPOBKA TEOPEMBI:
1) Kenura
2)I1amma-I tonpaeHa
3) Diinepa -/lanambepa
4) )KykoBckoro
44. CKOJIBKO CTETeHEeH cBOOO bl UMEET CBOOOTHOE TEJIO:
1) Tpu cTeneru cBOOOABI
2) IBe CTENEeHU CBOOO/IbI
3) omHy cTeneHb CBOOO/IBI

4) 1mecTh CTeneHe cBoOO bl



45. HanpaBneHue BEKTOpa YIJIOBOM CKOPOCTH U YTJIOBOTO YCKOPEHHUS Te€a OT BbI-
Oopa mosmtoca:
1) He 3aBUCHUT
2) 3aBUCHUT
3) 3aBUCHUT OT HAYAJIbHBIX YCIOBUHN
4) 3aBUCUT OT TPAaHUYHBIX YCIOBUHN
46. Pemias npsamMyto 3a/1a4yu AMHAMUKH, TpeOyeTCs HAaUTH:
1) nBr>KeHUE MaTepUaIbHONW TOYKU (CUCTEMBI)
2) ypaBHEHUE ABUKEHUS MaTEPUAIIBHON TOUKH (CHCTEMBI)
3) cuibl, IEUCTBYIOIINE HA TOUKY (CUCTEMY)
4) yckOopeHue TOYKH (CUCTEMBI)

47. BekTopHas ¢opma 3arucu TeoOpeMbl 00 U3MEHEHUN KOJMYECTBA IBUKEHUS

d N -
el = F
B dt(mu) t
muv, —mu, :Zﬁnt
2) n
d -
=2 (ma) = Fi
3) dt(ma) t
d
— =F
5 dt(mu) t

48. CBs3b, ypaBHEHUE KOTOPOH COEPKUT HEMHTETPUPYEMBIM 00pa3oM MPOU3BOI-
HBIE OT KOOPJMHAT 10 BpeMeHH Wi AuddepeHimanbl KOOpIUHAT, Ha3bIBACTCS

1) rononoMHoOM

2) HETOJIOHOMHOM
49. Ecnu s-4MClio HE3aBUCUMBIX KOOPAMHAT, M — YUCIIO TOJJOHOMHBIX CBSI3€i, n —
YHCJI0 HETOJIOHOMHBIX CBSI3€H, TO YHCJIO CTEIEHEeH cBOOOIBI UV HETOJIOHOMHOM CH-
CTEMBI PaBHO:

1) v=s-m

2) v=s-n

3) v=s+tn

4) v=s+m



50. CxopocTs J11060# TOUKH CBOOOIHOTO JIBIKYIIIETOCS TEla PaBHA:
1) vo + oxr
2) O, +@xF

3) at 4) at?/2



