





1. OBFBEKT, HEJIb U 3AIAY1 OCBOEHUA U CHUIIJIMHBbI

dusuka siBasercss GyHIaMeHTAJbHON HayKoii, KoTopas u3y4yaer o0OIie 3aKOHOMEPHOCTH Te-
YEeHUs MPUPOAHBIX SIBICHHUH, 3aK/IaJbIBa€T OCHOBBl MUPOIIOHMMAHUS HA Pa3HbIX YPOBHSAX MO3HAHMS
IOpUPOJBI U JJaeT ob1iee 000CHOBaHME €CTECTBEHHOHAYYHOW KapTHUHBI Mupa. CoBpeMeHHas (u3MKa,
KpOME Hay4yHOIro, MMEET Ba)KHOE COLMOKYIbTypHOE 3HaueHHe. OHa crana HEOThEMJIEMOW 4YacCThbIO
KYJBTYPBl BBICOKOTEXHOJIOTUYHOTO MH()OPMAITHOHHOT'O O0IIIECTBA.

Hesab aucuuIUIMHBL - GOPMHUPOBAHUE Yy CTYACHTA (PU3NYECKOTO 3HAHUS, HAYYHOI'O MHUPOBO33pe-
HUS U COOTBETCTBYIOILEIO CTHJIS MBIIUIEHUS, SKOJOTMYECKON KYJIbTYpBl, Pa3BUTHE y HUX IKCIIEPH-
MEHTaJIbHBIX YMEHHUI M HCCIIEA0BATEIbCKUX HABBIKOB, TBOPUECKUX CHOCOOHOCTEH M CKIOHHOCTH K
KpEaTUBHOMY MBILUIEHUIO.

3agauM AMCUMILIMHBI - U3YYCHHUE 3aKOHOB OKPY’KAIOLIEr0 MUpa B UX B3aUMOCBS3H; OBJIAJICHUE
¢byHaaMEeHTaTIbHBIMU TPUHIXIIAMH U METOJAaMM PEIICHUS HAayYHO-TEXHUYECKUX 3ajad; (popMHpOBa-
HHUE HaBBIKOB 10 IIPUMEHEHUIO MOJIOKEHUH (PyHIaMEHTaIbHON (M3UKU K TPaMOTHOMY Hay4YHOMY aHa-
JU3y CUTyallui, ¢ KOTOPBIMH OakaylaBpy MPUAETCS CTAIKUBAThCS MPU CO3JAaHUM WM HCIIOJIb30BAaHUH
HOBOH TEXHUKHU M HOBBIX TEXHOJIOTHI; OCBOEHHE OCHOBHBIX (PM3UYECKUX TEOPUH, MO3BOJIAIOLINX OIH-
caTh SIBJIEHUS B IPUPOJE, U NPEIEIOB NPUMEHUMOCTH ITHX TEOPUM Ul PELIEHUS COBPEMEHHBIX U
NEPCHIEKTUBHBIX MPO(ECCHOHAIBHBIX 33/1a4; (OPMHUPOBAHUE Y CTYACHTOB OCHOB €CTECTBEHHOHAYYHOU
KapTUHBI MUPA; 03HAKOMJICHHE CTYACHTOB C UCTOPHUEH M JIOTUKOW pa3BUTHs (PU3MKH U OCHOBHBIX €&
OTKPBITHH.

B pe3ynbrare 0cBOSHUS IUCUHUILIMHBI CTYACHT JOJIKEH:

3HaTh: OCHOBHBIE (PU3MUECKHE SBJICHHS U OCHOBHBIE 3aKOHBI (PM3UKHU; T'PAHUIIBI X TPUMEHUMO-
CTH, IPUMEHEHHE 3aKOHOB B BAXHEHUIINX MPAKTUYECKUX MPUIIOKECHUSAX; OCHOBHbIE (PM3NUECKUE BEIIU-
YUHBI U (U3NYECKHE KOHCTAHTBI, UX OINPENEIEHUE, CMBICT, CIIOCOOBI U €MHULIBI UX U3MepeHus; QyH-
JaMEHTaJIbHbIe (PU3MYECKHE ONBITH U UX POJIb B Pa3BUTUHU HAYKW; HA3HAUEHUE M MPUHIIMIIBI €HCTBUS
BOKHEUINX (GU3UUECKUX MPUOOPOB;

yMeTh: O0BSICHUTH OCHOBHBIE Ha0JI01aeMble IPUPOTHBIC M TEXHOTCHHBIE SIBICHUS U 3(P(EKTHI C
No3ULKH (PyHJAMEHTAIbHBIX (PU3MYECKUX B3aUMOJICHCTBUNA; UCIOIB30BATh Pa3IMYHbIC METOAUKH (u-
3MYECKUX M3MEpPEHH 1 00pabOTKU 3KCIIEPUMEHTABHBIX JaHHBIX; MCIIOIB30BaTh METO/IbI a/IeKBaTHO-
ro (U3N4ECKOr0 M MaTeMaTHYeCKOro MOJEIUPOBAHMS, a TaKXKe HPUMEHATb METOIbl (PU3UKO-
MaTeMaTHYECKOro aHAJIN3a K PELUICHUI0O KOHKPETHBIX €CTECTBEHHO-HAYYHbBIX U TEXHUUYECKUX MPoOIeM;

BJIa/1eTh: METOJUKAMH PELICHUS 33]1a4 B 00JIACTH €CTECTBEHHBIX HayK U MHXXEHEPHOM MTPAKTHKE.

[Ipornecc n3yueHus: TMCHMIIMHBI HAIIPaBJIeH HAa (JOPMHUPOBAHUE CIIEYIOIIEH KOMITETCHIINN:
- CIOCOOEH OCYILECTBIIATh MOUCK, KPUTUUYECKUI aHAU3 U CHUHTE3 MH(OPMaIUU, IPUMEHSTh CHC-

TEMHBIN MOAXO IJIsl peIIeHHsI MOCTaBIeHHbIX 3a1a4 (YK-1).

2. MECTO JUCHUILIUHBI B OCHOBHOM OBPA3OBATEJIBHON MPOT'PAMME

JlucuumimHa OTHOCUTCS K 00si3aTenbHOM yactu broka 1 guctwmiue (Momynel) y4eOHOTOo
wiaHa. bazupyercs Ha 3HAHUSAX U YMEHHUSX, KOTOpPbIE CTYIEHT MPHUOOPENT MpU OCBOECHUU IMPEAIIECT-
BYIOIIMX AUCIUILTAH: MaTeMaTruka, HH(HOpMAaTHKa, HauepTaTeIbHasi TeOMETPUS.

3HaHMsl, YMEHUS U HAaBbIKU, TPUOOPETEHHBIE TPH OCBOCHUH JAHHOMN AMCUUILINHBI, PEau3yIoT-
Csl CTYACHTOM TIPH U3YYCHUU IMOCIEIYIOMINX TUCHUILTHH (meopemuyeckas MexaHuka, mMemaiiogeoe-
Hue, 06pabomka Memaiosd 0aieHuem, OXpana mpyoa), IPOX0KIACHUN y4eOHOMN HITH IPOU3BOICTBEH-
HOM IIPAKTUKH, IPOXOKACHUH I'OCYJapPCTBEHHON UTOTOBOM aTTECTAL[UU.



3. CTPYKTYPA U COAEP) KXAHUE JUCIHUIIJINHbI
3.1. Pacnipenesienne y4eOHbIX YaCOB [0 TeMaM JMCHUIIMHBI U BUAAM 3aHATHI

HaumenoBanwue Tem KomnmdgectBo uacos
(conmepkaTenbHBIX MOTYJICH ) (ounas/ 3a0uHast)
B ToMm uncne
Beero Jlexumm | Ilpakt. |JIaGop. CPC
(Ce-
MUH. )
Tema 1. dusnueckre OCHOBBI MEXAHUKH 23/34 10/2 4/2 4/2 5/28
Tema 2. MonexysipHast pu3HKa u Tep-
MOTHHAMHKA 27127 10/2 6/0 6/0 5/25
Tema 3. SHeKTPOCTaTI/IKa. [TocTostHHBIN 19/25 6/0 40 40 5/95
ANEKTPUUYECKUHN TOK
Tema 4. DIeKTpOMarHeTU3M 19/25 8/0 3/0 3/0 5/25
Tema 5. Konebanust u BOJIHbI 33/41 15/2 4/2 4/2 10/35
Tewma 6. BonHoBast omntrka 29/37 11/2 4/0 4/0 10/35
Tema 7. KPaHTOBaH ONTHKA. DJIEMEHTHI 39/35 17/0 6/0 6/0 10/35
KBaHTOBOI MEXaHUKHU
Tema 8. OcHOBBI (pU3UKH TBEPIOTO Te-
7a. DIIeMeHThI (PU3MKH aTOMHOTO sifipa 19/34 8/0 3/0 3/0 5/34
KonrtakTHas paboTa (OMOJHUTEIbHAS ) 8/12
Kypcosas pabora (mmpoekr) 0/0 0/0
Hroro mo Buiam 3aHATHIA 216/270 85/8 34/4 34/4 55/242
Kontponb 108/54
HUroro: 324/324

(I)OpMI/IPOBaHI/Ie KOMIIeTEHIINIi B pe3yJabTaTe OCBOCHUA TEM TUCHUIIJIUHBI

KomnereHmus Tembl TMCHUNIMHBI HALIEJIEHHbIE HA BHIPA0OOTKY KOMNETEHINH
YK-1 Tema 1, Tema 2, Tema 3, Tema 4, Tema 5, Tema 6, Tema 7, Tema 8
3.2. Jlekuun

Tema 1. ®usnyeckre 0OCHOBbI MEXaHUKH

Tema 1.1. Mexanuueckoe npmxenue. Kunemaruka. Cxopocts u yckopenue. HopmanbHoe u
TaHTeHIIMaJbHOE YCcKopeHue. KuHemarrka BpamaTebHOTO JBUKEHHs aDCOIIOTHO TBEPAOro Tena. Yr-
JIOBasi CKOPOCTh M YIJIOBOE€ YCKOPEHHUE, UX CBSI3b C JIMHEHHBIMU CKOPOCTSIMU M YCKOPEHHSIMHU TOYEK
Bpallarouierocs Tena.

Tema 1.2. Jlunamuxka. Ilepsblil 3akoH HproToHa. MIHEpIMabHbIE M HEMHEPLIUAIBHBIE CUCTEMBI
otcyeta. Macca. Umnynbsc. Cuna. Bropoii 3akon Hetotona. Tpertnit 3akon Hptotona. /lunamuika Bpa-
HIaTEeJIbHOTO JIBUXKEHHSI TeJla BOKPYT HEMOABUXKHOM ocu. MoMeHT umnyibca. MOMEHT MHEpLMH Tela
OTHOCHUTENIBHO OCH. MOMEHT CHJIbl. YpaBHEHHs TMHAMHUKHN BPAIATEIbHOIO ABUKEHUS TBEPAOTO Tea
OTHOCHUTEJIBHO HETIOABMKHOM OCH.

Tema 1.3. Mexanudeckas padota u dHeprusi. MomHOCTb. DHEPrus KaKk yHHUBEpCAIbHAs Mepa
pasnUYHBIX (OpPM JBMKCHHS U B3aMMOJCHCTBHs. MexaHudeckas »Heprus. KuHetudeckas >HEprus
MexaHn4yeckol cucteMbl. Kunernueckas sHeprus Bpamaromierocs tena. [loreHnnanbHas sHeprus.




Tema 1.4. 3akoHbI cOXpaHEeHUS — (yHAaMEHTAJIbHbIE 3aKOHBI (PU3UKU. 3aKOH COXPAHEHUS Mac-
Chl B KJIACCHUECKON MEXAaHHMKE. 3aKOH COXPAaHEHHUsI UMITYJIbCA. 3AKOH COXPAaHEHUS] MOMEHTAa UMITYJbCa.
3aKOH COXpaHEeHHUs1 MeXaHHnuecKoi sHeprun. OOIINi 3aKOH COXpaHEHHs SHEPTUH.

Tema 1.5. O0mue cBoicTBa KUAKOCTSH M ra3oB. JlaBnenue xuakoctu. 3akoH [Tackansa. Cra-
LIIOHAPHOE TEYCHUE UACAIBHON KUIAKOCTU. Y paBHEHUE bepHyIun.

Tema 1.6. DnemMeHTH Teopun OTHOCHTENbHOCTH. [IpeoOpazoBanus ['amumes. MexaHudecKuit
IOPUHIUI OTHOcUTenbHOCTH. [locTynara cneunanbHOM Teopun OTHOCHTENbHOCTH. [IpeoOpazoBanus
Jlopenua. PensiTUBUCTCKHI 3aKOH CJIOKEHHUS CKOPOCTH. ODJEMEHTHl PEISITUBUCTCKOW JUHAMHKH.
B3aumocBsI3b Macchl U DHEPTHH.

Jluteparypa k Teme 1: [1, 4, 5]

Tema 2. DnexTpocraTtuka. IIocTOSIHHBIN 3J1eKTPUYECKHH TOK

Tema 2.1. DiiekTpuuecKui 3apsjl. 3aKOH COXpaHEHUsI AIEKTPUUECKOro 3apsaa. 3akoH Kyrona.
Onextpuueckoe noisie. Hanmpspk€HHOCTD 3ekTpudeckoro mnoisi. I'paduyeckoe n3o0paxkeHue 3eKTpU-
yeckoro nouist. [Ipunnun cynepno3unuu noJiei. Bekrop anektpocratnueckoil mHAyKIuK. [10TOK Bek-
TOpA HAIPSHKEHHOCTH U IIOTOK BEKTOPA 3JIEKTpOCcTaTHUecKod mHaykuuu. Teopema I'aycca. [Ipumene-
HUe TeopeMsl ['aycca Ui BBIYMCIEHUS HAPSHYKEHHOCTEHN T0JIEH B IPOCTHIX CIIyYasX.

Tema 2.2. PaGota cui 3JeKTPOCTaTHUECKOTO Mouisd. LIMpKynanus 31eKTpocTaTuYecKoro mojsl.
DIIEKTPOCTATUUYECKOE TMOJIe — MOoTeHIMalbHOE Tione. [[oTeHuman u pa3HoCTh NOTeHIUANIOB. CBA3b Me-
KAy TIOTEHIUAIOM U HaNPSHKEHHOCTBIO 3IEKTPOCTATHYECKOTO MOJIA.

Tema 2.3. Dnexrpuueckoe mose B Beuiectse. CBOOOIHBIC M CBSA3aHHbIE 3apsi/ibl B JUAJICKTPU-
Kax. TUIBI QUAJIEKTPUKOB. DIEKTPOHHASA U OPUEHTALIMOHHAS NoJsIpu3anus. JusaeKkTpudeckas npoHH-
raeMocTh BemiecTBa. CerHeTosnekTpuku. [Ibe3onnexrpuyeckuii 3hdext. DneKTpoEMKOCTh yeTUHEH-
HOT'0 NPOBOJHUKA. B3anMHasg EMKOCTh IBYX NpoBOAHUKOB. KonaeHcarop. CoennHeHnE KOHAECHCATO-
poB B OaTapeu. DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa U CHCTEMbl KOHJICHCATOPOB. DHEPIHs AJIEKTPO-
CTaTUYECKOT0 MOJIs. DIEKTPOCTaTUUECKUE (PUITBTPBI.

Tema 2.4. DnekTpuyeckuil TOK U €ro xapakrepucTuku. Cuiia Toka, INIOTHOCTh Toka. CTOpoH-
HUE CHJIBI, AJICKTPOBIDKYIas cuiia. O000menHpiit 3akoH Oma B nHTErpalbHON Gopme. PazHoCTh mo-
TEHIMAJIOB, HANIPSKEHUE.

Conporusnenne npoBoAHUKOB. IlocienoBarenbHoe U nmapauieaIbHOE COCIUHEHUE NPOBOJHU-
KoB. CONPOTHUBIIEHUE U €T0 3aBHCUMOCTh OT TeMmeparypbl. CBepxnpoBoauMocTs. Paborta Toka. Mor-
HOCTh. 3akoH [[xoyns — Jlenna. 3akonst Oma u JIxoyns — Jlenna B muddepennuanbpaon hopme.

Jlutepatypa k Teme 2: [1, 4, 5]

Tema 3. DiekTpoMardeTusm

Tema 3.1. OnbiT Opcrena. MarautHoe nosie. Bektop MarHuTHON MHAYKIUU. BekTop HanmpsokEH-
HOCTH MarHuTHOTO 1moJjisi. 3akoH buo-CaBapa-Jlamnaca. ['paduueckoe n3o0paxeHue MarHUTHOTO TIOJIS.
3aK0H MOJHOTO TOKA (TeopeMa O MUPKYJISIIIUU BEKTOpa MarHUTHON MHIYKLIMH) JJIsI MArHUTHOTO IOt
B BAKyyM€ M €ro IpUMEHEHUE K Pacu€Ty MarHUTHOTrO MoJjs. J[elicTBMe MarHUTHOIO MOJISI HAa TOK. 3a-
KOH Amniepa. MarHuTHOe B3aUMOJICUCTBUE MapaJUIeNbHBIX TPOBOJIHUKOB ¢ TOKOM. KOHTYp ¢ TOKOM B
MarHuTHOM ToJie. J{eficTBre MarHUTHOTO TOJIs Ha ABWOKYymuiics 3apsa. Cuna Jlopermna. ddext Xo-
na. Macc-creKTpoOMETpUYECKUE METO bl KOHTPOJISI 3arpsI3HEHUS CPEIbI.

Tema 3.2. [ToTok BekTOpa MHAYKIIMU MarHUTHOro mojis. [ToTokocuemienne. Pabora nepemere-
HUS MPOBOJAHUKA C TOKOM B MarHUTHOM T0Jie. SIBJIeHHE 3JIeKTpOMarHuTHON uHaykuuu. Onbitel dapa-
ned. 3akod @apanes. [TpaBuiio Jlenua. Buxpesbie Toku dyko.

SBnenne camoMHAyKUMH. IHAYKTUBHOCTh KOHTYpa. SIBIECHHME B3aMMHOW MHIYKIUU. TOKU 3aMbl-
KAaHUS U Pa3MbIKAHMS JIEKTPUUECKHUX LIeTe. DHEprus MarHUTHOIrO Mojs. MaTepuanibHOCTh MAarHUT-
HOTO TOJISL.

Tema 3.3. MarautHsie cBoiicTBa MaTepuanoB. Knaccudukamus maruetukos. [Ipupoga auamar-
HeTu3Ma u napamarHetusma. @eppomarnerusm. CBoiicTBa peppomarnerukoB. KpuBas HamarHu4nBa-
Hus. MarautHblid rucrepesuc. Touka Kiopu. KBanToBas npupona ¢eppomarnerusma. Jomenst. [Tpu-
MEHEHHE MarHeTUKOB B COBPEMEHHON TEXHUKE.

Jluteparypa k Teme 3: [1, 4, 5]




Tema 4. KosieOanus 1 BOJHBI

Tema 4.1. 'apmornueckue xoneOanus (MEXaHUYECKHE U JIEKTPOMArHUTHBIC) U X XapaKTepH-
ctukd. /luddepeHnmanbHoe ypaBHEHNE U aHAIU3 ero pemeHus. [IpyKuHHbIi, Gusnueckuit u matema-
TUYECKUN MAasATHHUK. DJICKTPUYECKUHN KoJIeOATEIbHBIM KOHTYpP. DHEPTUsi TApMOHUYECKUX KOJICOaHMIA.
CrnoxeHue rapMOHHUYECKUX KoJiebaHuil oJHOrO HampaBieHus. buennus. CinoxxeHue B3aMMHO TEpIEeH-
TUKYJISIPHBIX Kojebanuii. durypsl Jlnuccaxy.

Tema 4.2. 3aryxaroue kosiebaHus (MEXaHWYECKHUE M dJeKTpoMarHUTHbIe). uddepenunans-
HOE ypaBHeHUE U aHaym3 ero pemenus. Koaddumment 3aryxanus. Jlorapudpmudeckuit 1eKpeMeHT 3a-
TyxaHus. JloOpoTHOCTH KoJeOaTeNbHONM CUCTEMBL. ATIEPHOIMUECKHUI Ipolecce.

Tema 4.3. BeiHyK1eHHbIE KOJeOaHus (MEXaHUYECKHEe U dJIeKTpoMarHuTHeie). luddepennmans-
HO€ YPaBHEHHE BBHIHYKICHHBIX KOJICOAHHI U aHAIHU3 €T0 pelIeHHs. AMIUTUTYAA U (pa3a BRIHYKIEHHBIX
koneOanuii. Pezonanc. [Ipumenenne pe3oHanca B COBPEMEHHOM HayKe M TEXHHUKE.

Tema 4.4. Bonusbl. [lonepeunsle U MpoAOJIbHBIE BOJHBI. YpaBHEHHWE TAPMOHUYECKOM Oeryrien
BOJIHBI M aHaIM3 ero peuieHus. BoaHoBoe ypaBHeHue. [lepeHoc sHeprum BoiHoW. Bexktop Ymosa.
[Tpumeps! BOTHOBBIX mpoiieccoB. 3ByK. MHppa- u ynprpasyk. LllymoBoe 3arps3Henue armochepsl.

Tema 4.5. O6mume nonoxxkeHus: Teopur MakcBemia. BuxpeBoe anekTpuueckoe moje. Tok cMe-
menusi. Cucrema ypaBHeHuid MakcBeiia B uHTerpaisHoil popme. Ilpeackasanne MakcBeaoM eau-
HOTO 3JIEKTPOMAarHUTHOTO MOJIS ¥ 3JIEKTPOMArHUTHBIX BOJIH.

Tema 4.6. O0mue cBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH. DHEPrHsi, KOTOpasi MEPEHOCUTCS IJIEK-
TpoMarHuTHOM BoJiHOU. Bektop [loitHTuHra. M3myueHns 371eKTpoOMarHuTHBIX BOJIH. B3auMonelictBue
AJIEKTPOMATrHUTHBIX BOJIH U BemecTBa. [lIkana 3JeKTpOMarHuTHBIX BOJIH.

Jlureparypa k Teme 4: [2, 4, 5]

Tema S. BostHOBasi onTuKa

Tema 5.1. BonnoBas ontuka. MaTepdepennus ceera. Korepentnocts. O0mue ycioBusi Ha-
OJI0/IeHU MAKCUMYMOB U MUHUMYMOB UHTepdepeHinn. MHTepdepeHnu cBeTa Ha TOHKUX TUIEHKAX.
HNurtepdhepomerpsl. [Ipumenenne natepdepeHIINN CBETA.

Hudpakuun cera. [Ipunnun [toiirenca — ®@penens. Audpakiuonnas pemerka. Judpaxus
peHTreHoBckoro u3nydeHus. @opmyna Byneda — bparra.

Tema 5.2. Tlongpuzauus ceera. [lonspuzanusa npu oTpaxkeHuu cBeta. 3akoH bprocrepa. [[Boii-
Hoe nyuenpenomicHue. SBnenne quxpousma. [omsipounsl. MckyccTBeHHas ONTUYECKAs aHU30TPOIIHSL.
Dddext Keppa. UnkeHepHOE MPUMEHEHHE MOJISPU3AINHA CBETA.

Jlutepatypa k Teme 5: [2, 4, 5]

Tema 6. KBanToBasi onTHKA. JJIeMEHThI KBAHTOBOW MEXaHUKH.

Tema 6.1. KBanToBas ontuka. TernaoBoe H3IydeHHE U €r0 XapaKTePUCTUKH. AOCOIIOTHO YEp-
Hoe Teno. 3akoH Kupxroda. 3akon Credana — bonsiimana. Pactipenenenue sHepruu B CrieKTpe abco-
JIIOTHO YEpHOro Tena. 3akoH cMmelieHus Buna. KBanToBas runoresa Ilnanka. ®opmyna Ilnanka mis
TEIUIOBOTO M3nydeHus. KBaHThI cBeTa — (POTOHBI M MX XapaKTEPUCTUKA.

Tema 6.2. ®ortosnekTpuuecknii 3¢ dext. OcHOBHBIE 3aK0HBI BHEMTHETO (poTodddexra. Ypas-
HeHMs DWHITeiHa A BHeuIHero ¢orodddexra u KBaHTOBOE 00bACHEHHE 3aKOHOB (oTo3ddekra.
®dotornementsl. Dpdhext Komnrona.

Tema 6.3. DnemeHTsHl KBaHTOBOM MexaHuku. I'mnore3a ae bpoitng. Omneitel J[3BHCCOHA U
Jxepmepa. qudpakmus Mmukpoyactull. KopnycKkyasspHO-BOJIHOBOH yaJlu3M 4acTHIl BemiecTBa. Bou-
HOBasi (PYHKIUS, €€ CTATUCTHYECKUI CMBICI U YCJIOBHS, KOTOPbIM OHA JIOJDKHA yIOBIETBOPSTH. COOT-
HomIeHue HeomnpeaenéHnoctel ['eizendepra. YpasHnenue [péaunrepa. KBantoBasi yactuiia B 6eCko-
HEYHO ITyOOKOW OTHOMEPHOI MOTEHIUAILHON sIMeE.

Tema 6.4. KBaHTOBO-MeXaHHWYECKasi TEOPUS aTOMa BOAOPOJAA M BOJOPOAOIOJOOHBIX aTOMOB.
KBanroBanue sueprun. KBantoBeie uncna. KBanroBanue opOUTaIbHBIX MEXaHUYECKOTO U MarHUTHO-
ro MmomeHTOB. [IpocTpancTBeHHoe kBaHToBaHue. OnbIT [lITepuna u IN'epiaxa. Cniun snexkrpoHa. [IpuH-
uur [Taymu. Ilepuonnueckas cucteMsl 211eMEHTOB MeHeneesa.

Jlureparypa k Teme 6: [2, 4, 5]




Tema 7. OcHoBbI GU3NKHN TBEPAOro Tesa. JjIeMeHThl (U3NKH AaTOMHOIO sipa.

Tema 7.1. Onpenenenue u kinaccudukanus TBEPALIX Ten. KpucTramamdyeckoe cOCTOsSHUE.
Awmopodusbie Tena. OCHOBBI 30HHOM Teopuu TBEPABIX Ten. OObsICHEHHE 30HHON TEOpHeW pas3zeiieHHue
TBEPABIX TEJ HA METAJLJIBL, TOJYITPOBOIHUKYU U AUDJICKTPUKH.

Tema 7.2. [lonynpoBOJHUKM M UX 30HHAs CTPYKTypa. DJIEKTPOHBI MIPOBOAMMOCTH U JIBIPKH.
CobcTBeHHast 3JIEKTPOIIPOBOAHOCTH MOJYIIPOBOIHUKOB U €€ TeMIlepaTypHas 3aBUCUMOCTb. DOTOAIIEK-
TPUYECKUE SIBJICHUS B IIOJIYIIPOBOJHUKAX. TepMOPE3UCTOPBHI.

Tema 7.3. [IpuMecHble MOTYTPOBOAHUKHN. AKIIENTOPHBIE U TOHOPHBIE TpuMecH. KoHTaKTHBIE
SIBIICHUS B MOJYIPOBOAHMKAX. DJIEKTPOHHO-IBIPOYHBIN Mepexos U ero cBoicrsa. IlomynpoBoaHuKo-
BbIW TUOJ. TepMO3IEKTpUUECKUE SABICHUS.

Tema 7.4. DnemenTsl ¢u3uku atoMHoro siipa. Cocras siapa. SnepHble CHIIBI U UX 0COOEHHO-
cTu. XapakTepUCTUKH aTOMHOTO siipa. DHEpPrus CBsA3U. SIBIeHHE paglOaKTUBHOCTU. Buabl paanoax-
TUBHOTO paclaja. 3aKOH paJM0aKTUBHOIO pacaja.

Anepupie peakuuu. DHepreTudeckuid 3P dekt spepHoit peakiuu. LlenHas simepHas peakius.
SAnepusrii peakTop. Bompocs! simepHOii 6€301MacHOCTH. DIEMEHTHI JO3UMETPUU HOHU3UPYIOIIUX U3ITY-
yeHU. OCHOBHBIE XapaKTEPUCTUKU U HOPMATUBHBIE JTAHHBIE.

Pu3nyYecKue U XMMUYECKUE CBOMCTBA BOJOPOJA Kak 3HEproHocurels. HaydHble OCHOBBI BO-
JIOPOJIHOM PHEPTEeTUKH U TEXHOJIOTHH. DKOJIIOTUYECKUE POoOieMbl COBpeMeHHOTro Mupa. [lepcrekTuBsbl
UX pelieHus B 21-M Beke.

Tema 7.5. CoBpeMeHHast ¢pu3uveckas KapTuHa Mupa. Mepapxus CTpyKTypHBIX (OopM MaTepuHu.
OCOoOeHHOCTH KJIACCMYECKOW U HeKJIaccudecKol (u3nku. OCHOBHBIE 3TaIbl ABOJIIONUH (PU3UKU U CTa-
HOBJIEHHE HOBBIX (POPM pallMOHATILHOTO MBIILICHUS.

Jlutepatypa k Teme 7: [2, 4, 5]

Tema 8. OcHOBBI (PM3UKH TBEPAOTO TeJa. JJIeMeHThl (PU3MKH ATOMHOI0 sIApPA.

Tema 8.1. Ompenenenue u kiaccupukamus TBEPABIX Tel. Kpucramimueckoe COCTOSHHE.
Amopdubie Tena. OCHOBBI 30HHOM Teopuu TBEPABIX Ten. OObsICHEHUE 30HHOW TeOpuer paszesieHue
TBEPJBIX TEJ HA METAJLJIBI, MOJTYIPOBOIHUKHU U AUDIICKTPUKH.

Tema 8.2. [TonynpoBOAHUKM M UX 30HHAS CTPYKTypa. DJIEKTPOHBI MPOBOJUMOCTH U IBIPKH.
CobcTBeHHas 3JIEKTPOIPOBOIHOCTD MOTYIPOBOIHUKOB U €€ TeMIepaTypHas 3aBUCUMOCTh. DOTOAIIEK-
TPUYECKHUE SIBJICHUS B IIOJYNIPOBOAHUKAX. T€pPMOPE3UCTOPBI.

Tema 8.3. IIpuMecHble ONYNPOBOAHUKHN. AKIIEITOPHBIE U JOHOPHbIE NTpuMecH. KOHTaKkTHbIE
SBJICHUS B MOJYIPOBOJHUKAX. DJIEKTPOHHO-IBIPOYHBIN Mepexod U ero cBorctra. [loaynpoBoaHUKO-
BBII AMOJ. TepMO3IEKTpUYECKUE SBIICHHUS.

Tema 8.4. DnemenTsl ¢uszuku aromHoro sapa. Cocra snapa. SnepHbIe CUIIBI U UX OCOOEHHO-
cTH. XapaKTepUCTUKH aTOMHOIO siipa. DHEPrus CBsA3U. SIBlIeHME paanoaKTUBHOCTH. Bunabl pagnoak-
THBHOTO pacraja. 3aKOH paJuOaKTUBHOIO pacraja.

SlnepHble peakuuu. DHepreTudeckuid ApdexT sinepHoil peakuuu. llemHas spepHas peakuus.
Snepubiii peakTop. Bonpock! saepHOi 6€301macHOCTH. DJIEMEHTHI T03UMETPUH HOHUZUPYIOITUX H3ITY-
yeHu. OCHOBHBIE XapaKTEPUCTUKU U HOPMATUBHBIE JTaHHbIE.

du3nyeckne U XMMUYECKUE CBOMCTBA BOJIOPOJA Kak 3HeproHocurels. HaydyHbie OCHOBBI BO-
JOPOJHOM HEPTreTHKH U TEXHOJIIOTUH. DKOJIOTHYECKHE MPOOJIeMbl COBPEMEHHOTO Mupa. [lepcrnekTuBb
UX penieHus B 21-M Beke.

Tema 8.5. CoBpemenHast ¢pusuueckas kKapTuHa Mupa. Mepapxusi CTpyKTypHbIX (hopM MaTepui.
Oco0EHHOCTH KITAaCCUYECKON U HEKJIacCuyecKoi (pu3nku. OCHOBHBIE ATAIbl YBOJIOIUHN (DU3UKH U CTa-
HOBJICHHE HOBBIX ()OPM pAIIIOHAIIBHOTO MBILICHUS.

Jlureparypa k Teme 8: [2, 4, 5]




3.3. [IpakTuyeckne (CeMUHAPCKUE) 3aHATHS

No Tewma 3ansTHS O06newm, Jlutepatypa
/i yac.
OYH/3204H
1 2 3 4
1. dusnueckKre OCHOBBI MEXAHUKHU 4/2 [1,2,34]
2 MornekynsipHas pu3nKa ¥ TepPMOAMHAMHKA 6/0 [1, 2,3/4]
3 DnekrpocraTrka. [T0CTOSIHHBIH IEKTPHUCSCKUI TOK 4/0 [1, 2,34]
4 DJIEKTPOMArHeTU3M 3/0 [1,2,34]
5 Koinebanusa u BOJHEI 4/2 [1,2,34]
6 BonnoBas ontuka 4/0 [1,2,34]
7 KBaHTOBast onTrka. DJIEMEHTHl KBAHTOBOW MEXaHHUKHU 6/0 [1,2,34]
8 OcHOBBI GU3HKH TBEPIOTO TeNa. DIEMEHTHI (PU3UKHA aTOMHO- 3/0 [1,2,34]
TO sijpa.
Htoro 34/4
3.4. JlabopaTopHbIe padoThI
Ne Tema paboThI Ob6wem, | Jlutepa-
/11 yac. Typa
1 MexaHuka 4/2 [6,7,3]
2 MonekynsipHas pusnka 6/0 [6,7,3]
3 DnexrTpocraTrka. [T0CTOSIHHBIN TOK 4/0 [6,7,3]
4 DJICKTPOMArHETU3M 3/0 [6,7,3]
5 Kone6anus n BONHBI 4/2 [6,7,3]
6 BonHoBas ontuka 4/0 [6,7,3]
7 KganToBas onrtuka 6/0 [6,7,3]
8 dusuka TBEPAOTO TeNa U PU3NKA ATOMHOT'O SIpa 3/0 [6,7,3]
Hroro 34/4
3.5. CamocrosiTeqibHAs padoTa CTyJAeHTa
Ne Bunsl camoctosTensHON paboOThI CTYICHTA O06newm, gac.
n/n
1 W3ydenue neKIIMOHHOTO MaTepuasia 25/200
2 [ToaroroBka Kk MpaKTUYECKUM 3aHATUIM 15/12
3 [ToaroroBka K 1a00paTopHBIM paboTaM 15/12
4 BeimosHeHHEe KypCOBOTO MPOEKTa -
5) BrinonHenue KypcoBoii paboThI -
6 BrInonHeHne MHAMBUAYAIBbHOTO 3aaHus 0/18
Htoro 55/242

3.6 KypcoBoii npoekT (padoTa), MHAUBHAYAJIbHOE 3aaHUE

Kypcogoii nmpoekt (pabota) no aucuuruinie «Pu3nKay yq4eOHbIM IUIaHOM HE MPETyCMOTPEH.
[To gucuummmne «®Pu3uka» B 2-M U 3-M CEeMECTpPe NPEAYCMOTPEHO BBINOJHEHUE WHIUBHUIY-
QJIBHOTO 3aJaHusI (KOHTPOJIBHOM paboThI).




Temartuka WHIUBUIYaTbHOTO 3aJlaHUSI CBSI3AHHA C CaMOCTOSITEIHHBIM BBIMIOJTHECHHEM PacyeT-
HOU pabOTHI 1O TeMaM JHUCIUILINHBI, KOTOPhIE HE PACCMATPUBAIOTCS Ha JICKIIHSIX, IIPAKTHYECKUX U J1a-
OOpaTOPHBIX 3aHATUAX U W3YYAOTCS CTYJIECHTOM CaMOCTOATEIhHO B cooTBeTcTBUU C [1,2]. OObeM
y4eOHOI Harpy3KH IMpH BBITIOJIHEHUU OJHOTO WHAMBHIYaTbHOTO 3aaHUs — He MeHee 9 dacoB. Peko-
MEHIYEMBI 00BEM MOSCHUTENHLHON 3alMCKH TI0 MHAWBHIYALHOMY 3aaHui0 — He Oosee 12 cTpanuil
dopmata A4 (210x297 mm).

4.00HJA OHEHOYHbLIX CPEACTB

4.1 Kpurepuu ¥ MIKaJbI 1J HHTETPUPOBAHHON OLIEHKH YPOBHSI C)OPMHUPOBAHHOCTH
KOMIIeTEeHILM I

Cocmasnarowas komnemeHyuu — NOIHOMA 3HAHUL

- HyJIEBOM YpOBEHb: HEBEpPHBIE, HE APIYMEHTHUPOBAHHBIE, C MHOXECTBOM I'pyObIX OMIMOOK OTBETHI Ha
BOIIPOCHI / OTBETHI Ha JBa BOIPOCA U3 TPEX MOJHOCTHIO OTCYTCTBYIOT. YPOBEHb 3HAaHHN HUXKE MU-
HUMAJTBHBIX TPEOOBaHUI;

- MUHUMAaJIbHBIA YPOBEHB: JaHBI HE TIOJHBIE, HE TOYHBIE M APTYMEHTUPOBAHHBIE OTBETHI HA BOIIPOCHL
YpoBeHb 3HAHMI HUKE MUHUMAIILHBIX TpeOoBaHMid. JlomyIeHo MHOTO TpyObIX OMHMOO0K;

- IOPOTOBBIA YPOBEHB: JIaHBI HEIOCTATOYHO MOJHBIC, TOYHBIC U apTyMEHTHPOBAHHBIE OTBETHI HA BOTIPO-
cbl. [110X0 3HaeT TepMuUHBI, ONpeAeTeHNUs U MOHSTUS; OCHOBHbIE 3aKOHOMEPHOCTH, COOTHOIICHUS,
HOPUHIMIIBL. J{0myIIeHo MHOTO HEerpyObIX OIIMOOK;

cpenHuil ypoBeHb: JlaHbl JOCTATOUHO MOJIHbIE, TOYHbBIE U apTyMEHTHUPOBAHHbBIE OTBETHI Ha BONPOCHI. B
IIEJIOM 3HAaeT TEPMHHBI, ONpENENEHHs M TOHSATHS;, OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOLICHUS,
MPUHIHITBL. J[OIyIIIeHO HECKOJILKO HErpyObIX OIMNOOK;

- MPOJIBUHYTHIA YPOBEHB: JIaHBI MOJIHBIC, TOYHBIE U APTyMEHTHPOBAHHBIC OTBETHI HA BOIMPOCHL 3HAET
TEPMUHBI, ONPEACTICHHS U MOHSTHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIEHUS, TPpUHIUMBL. Jlomy-
IIEHO HECKOJIbKO HETPYOBIX OIIHOOK;

- BBICOKHMM ypOBEHbB: JaHbl MOJIHbIE, TOYHbIE U apTyMEHTUPOBAHHBIE OTBETHI HA BOMPOCHI. 3HACT TEp-
MUHBI, ONPENCICHNS U MOHSATHUS; OCHOBHBIC 3aKOHOMEPHOCTH, COOTHOIICHUS, MPUHIUIBL. Jlomy-
IIEHO HECKOJILKO HETOYHOCTEM.

Cocmasnarowas KomnemeHyuu — yMeHus

- Hy.HGBOﬁ YPOBCHB: MOJHOC OTCYTCTBUC IMOHUMAHHA CYTH MCTOIUKH PCIICHUA 3adadu, AOIMYIICHO
MHO’KECTBO IpyOeHIIMX OMMOOK / 3a/JaHuUsI HE BBITTOJIHEHBI BOOOIIIE;

MUHHUMAJIbHBIN YPOBCHB: cna60€ NMOHUMAHUC CYTU MCTOAHUKHU PCIHICHUA 3adavd, OOIMYIICHBI rpy6me
omnoOku. Pemenust He o6ocHOBaHbl. He ymeeT ucnonb30BaTh HOPMAaTUBHO-TEXHUYECKYIO JIUTEpaTy-
py.

MOPOTOBBIA YPOBEHb: JOCTATOYHOE MMOHUMAHKUE CyTH METOJMKHU PELICHHUs 3a[a4yl, JOMYLIEHbI OIINOKH.
Pemienust He Bcerma OOOCHOBaHBI. YMEET HCIOJIB30BAaTh HOPMATHBHO-TEXHHYECKYIO JIUTEPATYpYy.
Cnabo opueHTHpYeTCs B CIICIMATILHON HAYIHOM JTUTEpaType, HOpPMaTHBHO-TIPABOBBIX aKTaX;

CpeIHUI YPOBEHB: B LIEJIOM IIOHUMAET CYTh METOAMKHU PEIICHHUS 3aauH, JOMYIICHbI OIIMOKH. Pemenus
He Bcerja 000CHOBAaHBL. YMEET MCIOJIb30BaTh HOPMAaTUBHO-TEXHUYECKYIO M CHELUAIBHYI0 HAYYHYIO
JUTEpaTypy, HOPMAaTUBHO-TIPABOBHIE AKThI;

- HpOI[BHHyTBIfI YPOBCHB: B IICJIOM ITIOHUMACT CYTb MCTOAWKHU PCIICHHUSA 3aa4u, JOIMYIICHBI HCTOYHOCTH.
CriocoOeH 000CHOBaTh pelIeHHs. YMEET UCIOJIb30BaTh HOPMATUBHO-TEXHUUECKYIO U CIEIMAIbHYIO
Hay4HYIO JINTEPATypPy, HOPMATUBHO-IIPABOBBIE aKThI,

- BBICOKHI ypoBeHb: [IoHMMaeT CyTh MeToaMKH perreHus 3aaa4un. CriocoOeH 000CHOBATh pEIIeHUs. Y Me-
€T MCIOJIb30BATh HOPMATUBHO-TEXHUUYECKYIO U CHELUAIBHYI0 HAYUYHYIO JINTEPATYpPy, MEPENOBOM 3a-
PYOEXKHBII ONBIT, HOPMATUBHO-TIPABOBBIE AKTHI.



Cocmasnaowas komnemenyuu — 61a0eHue HagblKamu

HYJIEBOW YpOBEHB: HE NMPOAEMOHCTPHPOBAI HaBBIKH BHIMOJIHEHUS podeccroHanbHbIX 3a1a4. Mcrbl-
TBHIBAET CYIECTBEHHbIE TPYAHOCTH IIPU BBIOJIHEHUH OTJCIIBHBIX 3a/IaHHIH;

MHHUMAJIBHBIA YPOBEHB: HE MPOJEMOHCTPUPOBAT HABBIKH BBIOTHEHUS MPOQPECCHOHATBHBIX 33/1a4.
HcnbIThIBaeT CyIIECTBEHHbBIE TPYAHOCTH IIPU BBIMOJHEHUH OTJCIIBHBIX 3a/IaHHI;

HIOPOTOBBIM YPOBEHB: BIAAEET ONBITOM I'OTOBHOCTH K MPO(ECCHOHATBHON AESTEIBHOCTH U Mpodec-
CHOHAJIbHOMY CaMOCOBEPIICHCTBOBAHUIO Ha TIOPOrOBOM ypOBHE. Tpy/l0oBbIe NEHCTBHS BBIOIHSIET
MeJUIEHHO ¥ HeKauyeCTBEHHO;

CpeAHUN YPOBEHB: BIQJECET CPEIHUM ONBITOM TFOTOBHOCTH K MPO(PECCHOHATHHON NEATENbHOCTH U
npodecCHOHaIbPHOMY CaMOCOBEPIICHCTBOBAHMIO. TpPy/IOBbIE ACHCTBHS BBINOJHSAET HA CPEIHEM
YPOBHE IO OBICTPOTE M KaueCTBY;

- TMIPOABHMHYTHIN YPOBEHB: BIAJCET OMBITOM M JOCTATOYHO BHIPAKCHHOW JIMYHOCTHON T'OTOBHOCTH K
npodeCCHOHATBLHON AEATENbHOCTH U MPO(ECCHOHAIIBHOMY CaMOCOBEPIICHCTBOBAHUIO. BrICTpO U
Ka4eCTBEHHO BBINIOJHSACT TPYIOBbIC ACHCTBHS;

BBICOKUI YpPOBEHB: BJIAJICET ONBITOM U BBIPAKEHHOCTHIO JIMYHOCTHON TOTOBHOCTU K Ipo(heccHo-
HAJIbHOM JEATENFHOCTH M MPO(eCCHOHATBHOMY CaMOCOBEPIIECHCTBOBAHUIO. BEICTPO M KayecTBeH-
HO BBITIOJIHSICT TPYAOBBIE ACHCTBUSI.

0600weHnas oyenka cghopmMuposanHoCmuy KoMnemeHyull
- HYJIEBOW YPOBEHb: KOMIIETCHIIUH HEe C(HOPMHUPOBAHBI,
- MUHUMAJIbHBIH YPOBCHB: 3HAYMTEIHHOE KOJMUECTBO KOMIIETCHIINN HEe C(HOPMHUPOBAHO;
- TIOPOTOBBIN YPOBEHbB: BCE KOMIIETCHIIMU C(HOPMHUPOBAHBI, HO OOJIBIIIMHCTBO HAa MOPOTOBOM YPOBHE;
- CpeIHU YPOBEHB: BCE KOMIICTCHIIUU C(HOPMUPOBAHBI HA CPEIHEM YPOBHE;
- IPOJIBUHYTHIN YPOBEHb: BCE KOMIIETCHIIUH C(HOPMUPOBAHBI HA CPEHEM HJIH BHICOKOM YPOBHE;
- BBICOKHUI YPOBEHbB: BCe KOMIIETECHIMH C(HOPMUPOBAHBI HA BLICOKOM YPOBHE.

4.2 Bonpocsl K 3K3aMeHY M IpUMep IK3aMeHALMOHHOr0 Onjiera

1. Tipenmer pusuku. @usuka u punocodus. Gusnka u Texuuka. Guznyeckue «MUpbD». Mexa-
Huka. Kunemaruka matepuanbHoi TOUKH. CKOPOCTh. Y CKOpEHUE.

2. Mexanuka. KuHeMaTHueckue XapaKTepUCTUKU BPAIIaTeIbHOTO IBHKEHHMS.

3. Junamuka. ITepBelii 3akoH HeroToHa. MHepIUanbHble CHCTEMBI OTCUETA.

4. Junamuka. Macca, UMIyJbc, cuiaa. BTopoii u Tpetuii 3akonsl HeloToHa.

5. JluHaMuKa BpAINATENLHOTO JBUKEHHS aOCONOTHO TBEPAOTO Teaa. MOMEHT CHIIbI, MOMEHT
UMITYJIbCa, MOMEHT MHepLuu. OCHOBHOM 3aKOH IMHAMUKHU BpaIaTEIbHOIO JBUKECHMUSL.

6. Mexannueckas pabora. PaGoTa Ha SIeMEHTapHOM U KOHEUHOM IepeMelleHnHn (aHanus). Pa-
00Ta ynpyrou CHIIBI.

7. Dmueprus. Mexannueckas sHeprus. Kunetnueckas sHeprus (anann3s). Kunetnueckas sHep-
TUsl Bpallarouerocs TBepA0ro Tena.

8. TlorenumanbHas sHeprus. IloTeHUManbHas >Heprus ynpyroil nedopmaruu. CHibl KOHCEp-
BaTUBHBIE U AuccunartuBHele. [lonsTHE 0 noJeE.

9. 3akoHsl coxpaHeHUs M MX poib B (pusuke. OOWMIA 3aKOH COXpAHEHMs] SHEPTHHU. 3aKOH CO-
XPaHEHUsI MEXaHUUYECKOM SHEPTUH.

10. 3akonsl coxpaneHus u ux poib B GU3MKE. 3aKOH COXPAHEHUs UMITYIbCA, YIPYTUH U HEyII-
pyrui ynap.

11. 3akonsl coxpaneHus u ux ponb B ¢pu3uKe. MOMEHT UMITyIIbca (OnpeseseHue). 3aKoH co-
XpaHEHUs] MOMEHTA UMITYJIbCA.

12. Monexynsapuas ¢usuka. CBoiicTBa aTOMOB M MoJeKyJ. MojekyispHas Macca. Kuiomos.
UYucno ABoraapo. DKCIEpUMEHTAIIbHBIE Ta30BbIE 3aAKOHBI.

13. Mogens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETHIECKOH TEOPHH IS
JaBJieHUs (BBIBO/I, aHAJIN3).



14. MonekynspHO-KMHETUYECKOE TOJIKOBAHHME TEMIIEPATYPHI M aGCOMIOTHOTO HyJIs 1o Kenbeu-
HY.

22. Knaccuueckuii ¥ BHIpOXKIEHHBIH Ta3. Hynesas sHeprus BBIPOXKICHHOTO rasa (BbiBoa). Tem-
neparypa BbIpOXKACHUS. DJICKTPOHHBIN ra3 B MeTaJljIax.

23. Crartuctuueckas gusnka. OyHKIMS pacrpe/ieneHus 10 CKOPOCTaM (aHanus).

24. VicxonHble MONOKEHUs KIACCHUeCKol craTucTuky Makcsemna-Bonbimana. DyHkius pac-
MpeIesIeHne MOJICKYJT HICaTbHOTO Ta3a M0 CKOPOCTSIM (aHaIH3).

25. Cxopocty razoBeIx Mojekysl. Hanbosee BeposiTHass ckopocTh MojieKysl. CpeHss CKOpoCTh
Y CpEIHSs KBaJpaTUYHasi CKOPOCTb MOJIEKYI.

26. VneansHblii ra3 B nojie TAroTeHus. bapomerpuueckas Gpopmyina (BbIBOJ, aHAIIN3).

27. Knaccuueckas cratuctuka. Pacnipenenenue bonbimana. AHanms.

28. Tepmonunamuka (ompeneneHue, 3anadn). TepMOAMHAMMYECKAs CHCTEMa U TEPMOJIH-
HaMuueckue napamerpsol. [lorstue o papHoBecuu. OOpaTuMOCTh U HEOOpaTUMOCTh. PaboTa mpu oOpa-
TUMOM M HeoOpaTuMoM mporieccax. Temnaora u Temonepesaya.

29. TlepBoe Hauano TepPMOJAMHAMUKHM JJIs HEKPYroBbIX HpoleccoB. OmnpeneneHue. AHanus.
[lepBoe Havano A KPyroBoro mpoiecca. Poiab u 3HaueHue AJs OLIEHKH METAJUTypPrUYeCKUX TEXHOJIO-
TUM.

30. TennoemkocTh (OmpenencHue, TEMIOEMKOCTE yeabHAs U MOJISIpHas). TepMOIMHAMUIECKOE
TOJIKOBaHHE TEIIOEMKOCTU. Y paBHeHue Maiiepa. (Csi3b (Cp) u (CV)).

31. Crenenu cBobomsl. Pacnpenenenue sHeprum 1o cTeneHsM cBoOOAbl. BHyTpeHHsAs SHeprus
UJICATHHOTO Ta3a (BBIBOI, aHAIH3).

32. HampapjeHHOCTh CaMONPOU3BOJIBLHBIX MPOLECCOB B 3aMKHYTBIX CHCTEMax. Makpo- U MHK-
pococTosiHus. TepMoauHaMHUecKast BEpOSITHOCTD U €€ CBA3b C HAPaBIEHHOCTHIO CAMOIPOU3BOIBHBIX
IIPOLIECCOB. DHTPOIHUS U €€ CTATUCTUYECKUM CMBICII.

33. DuTponus. TepMoaUHAMUYECKOE ONpee/IeHHe SHTPOIMU. BTopoe Hauano TepMOANHAMUKH
(ompezenenne, Kakyro 3a/1a4y MO3BOJISIET PeIaTh).

34. V3oxopuueckuii 1 n300apudeckuii mpoiecchl. IIpMMeHeHHe K HUM NEPBOTO M BTOPOTO Ha-
yaJl TEpPMOJAMHAMHUKH.

35. M3orepmuueckuii u aguabaTudeckuii mpouecchl. [IpuMEHEHHE K HMM HEPBOIO U BTOPOTO
Hayajl TePMOJIUHAMUKH.

37. UneanbHas Terosas MamuHa. Ko>(pQHIMEHT MONE3HOro NeHCTBUS HMAealbHOU TErIoBOii
MAIIHHEI.

38. Monekynsapnas ¢pusuka. DPPEeKTUBHBIA HAMETP MOJIEKYIIbL. YHCIIO CTOIKHOBEHHUIT U cpel-
Hsisl JJIMHA CBOOOIHOTO TIpoOera MOJIEKYIL.

39. fpnenns mepeHoca B razax. DKCIIepHMMEHTalbHBIE 3aKOHBI SABIECHMI nepeHoca (aHAIM3).
Hate onpenenenue kodhGUIIMEHTOB TIEpEeHOCa.

40. DnekTpocraTuka. DIeKTpHUeCKuii 3aps. B3auMmoseiicTBue TOUeUHBIX 3apsanoB. 3akoH Ky-
noHa ((popmyina, mosICHEHNS).

41. DnekTpUYECKOE TOJE M €r0 CHIOBBIE XAPAKTEPUCTHKH: BEKTOP HAIPSIKEHHOCTH, BEKTOP
3NIEKTpOCTaTH4YecKOM MHAYKUMU. CunoBble TUHUU. [ 'paduueckoe nzo0paxeHue moss.

42. Torenunan (onpenenenue, popmyia, nosicieHus). CBa3b MKy HANPSKEHHOCTBIO M I1O-
TEHIHMAJIOM ((pOPMYIIBL, TOSCHEHHUS).

43. OnekTpuueckui Tok. Cuina Toka M MioTHOCTh Toka. DJIC ucrounuka toka. [lagenue Ha-
npsokeHus (hOPMYIIbI, TTOSICHEHHUS ).

44, 3akon Oma (popmysia, NOSCHEHHS). DIEKTPUYECKOE CONPOTUBIIEHUE METAJIOB U €r0 3aBH-
CUMOCTB OT TeMITepaTypbl ((OPMYIIbI, TOSICHEHHUS ).

45. DnexTpomarneTnsM. MarHUTHOE B3aMMOJIEHCTBUE TOKOB. PaMKa ¢ TOKOM — MHCTPYMEHT ISt
M3y4YEHUs MarHUTHOTO M0JIst. MarHUTHBI MOMEHT PaMKH C TOKOM.

46. Bexrop marauTHO# naaykuuy. Onpenenenne. CUoBble TMHUH, rpaduyecKoe H300paKeHHe
MarHUTHOTO TOJISL.



47. BekTOp HANPSKEHHOCTH MArHMTHOTO MOJIs. MarHUTHas IIPOHMIIAEMOCTD CPeIbl (BEIECTBA).
ua-, mapa- u peppoMarHeTHKH.

48. 3axon buo-Capapa—Jlannaca. MarHUTHOE MOJ€ MPAMOTO TOKA KOHEYHON M OECKOHEYHOM
JUTHHBI (0€3 BBIBO/IA).

49. Teopema 0 UMPKyJAMA BEKTOPA HANPSHKEHHOCTH MATHUTHOTO MOJISA MO 3aMKHYTOMY KOH-
Typy (63 BbIBOZa). MarHuTHOE Mojie OECKOHEYHO JUTMHHOTO COJICHOUA.

50. [eiicTBre MarHUTHOrO MOJIS HA TOK. 3aKOH AMIiepa. AHAIN3 YaCTHBIX CITy4aesB.

51. JleiicTBre MaruuTHOrO MOJIs Ha TOK. KOHTYp € TOKOM B OJIHOPOJHOM M HEOJHOPOIHOM Mar-
HUTHOM II0JIE.

52. JleiicTBHe MarHUTHOTO MO Ha nBrokymmecs 3apanbl. Cuina Jlopenua. Ananus. JIBuxkeHue
BapH)KeHHOfI YJaCTHULEBI B OI[HOpO,Z[HOM MAarHuTHOM II0JIC.

53. Tlotoxk BEKTOpa MAarHUTHOW MHIYKIIMU. AHAJIW3 YAacTHBIX ciydaeB. [loTtokocuemnenue. Pa-
00Ta 1Mo MePEMEIICHHUIO TTPOBOTHHKA C TOKOM B MarHUTHOM TIOJIC.

54. Slpnenune >1eKTpOMArHUTHON MHAYKIHMH. CyTh DKCIEPMMEHTAIBHBIX MPOSBJICHUN. 3aKOH
®apages. [Ipasuno Jlenna. Toku dDyko.

995. SBnenue camounaykuuu. UHayKTuBHOCTS (onpenenenue). MHIyKTHBHOCTh CONEHOMIA. 3a-
KoH Dapazes 1Jisi CAMOMHAYKIUU. SIBIE€HUE B3aUMHOM WHIYKIIUU.

56. DHeprus MarHuTHOTO MONA. MaTepUalIbHOCTh MATHUTHOTO MOJIA.
57. Konebanus. Onpenenenue u kinaccudukanusa. ['apmMoHumdeckuil ocumiuiaTop (Ha mpumepe
COOCTBEHHBIX KOJICOaHHUI Ha MPYKUHE).

57. Tapmonuveckuii ocuuuaTop. Keasuynpyrue cuibl. 3azaqa 0 MAaTEMaTHIECKOM MasTHHKE.
58. CobGcTBeHHbIE 31EKTPOMArHUTHBIE KOJIEOaHHs B UIEATLHOM KOJ1€6aTeNbHOM KOHTYPE.

59. DHeprus rapMOHHYECKOro OCUMILIATOPA (HA IPUMEPE MEXAHUYECKHUX M 3JIEKTPOMATHUTHBIX
KoJieOaHui).

60 CrnoxxeHne TapMOHHUYCCKUX KoJIeOaHMH OIWMHAKOBOI'O HallpaBJICHUA C OAUHAKOBBIMU HaCTO-
TaMMU.

61. Cnoxenue B3aMMHO NeEPIEHIMKYIAPHBIX KoneOanuil. durypsl Jluccaxy.

62. 3aryxaromue MeXaHHYeCKHE U SIEKTPOMAarHUTHBIE Konebanus. JuddepeHunansHoe ypas-
HEHHE ITHX KOJICOaHWIi, ero peleHre U aHajIu3.

63. 3aryxaromue koneGanus. XapakTepUCTHKM 3aTyXaHHs KOJIeOaHHUIA.
64. Brinyxnennsie konebanus. JudpdepeHunansHoe ypaBHEHHE U ero peneHne. Pezonanc.

65. Bonusl. Onpenenenue. [IpoonbHbIE U TTONEPEYHbIE BOIHBI, YpaBHEHHE MIIOCKOH TapMOHH-
YECKOU BOJIHBI M €70 aHAJIU3.

66. Bonubl. ®a3oBast CKOPOCTh BOJIHBL. BOIHOBOE ypaBHEHHE.

67. Unen Makcsenna. Buxpesoe snexrpuueckoe none. [lepsoe ypaBHeHne Makcpena.
68. Uneu Maxcsenna. Tok cmemenus. Bropoe ypaBHeHre MakcBeJuia.

69. Mneu Maxcsenna. CucteMa ypaBHeHHiT MakcBenna.

70. TIpenckazanue Teopreii Makcpea >IeKTPOMArHUTHBIX BOJIH.

71. DnekTpoMarHuTHBIE BOMHBI M MX cBoiicTBa. Bektop IloifHTHHra. MarepuanbHOCTh dIeK-
TPOMAIrHUTHBIX BOJIH.

72. DnekTpoMarHUTHBIE BOJHBI U MX CBOMHCTBA. M3ITyueHue »1eKTpoMarHuTHEIX BonH. Illkana
SJICKTPOMArHUTHBIX BOJIH.

73. Ontuka. Passurtre npejcraBieHuii o npupose ceeta. Marepdepennus csera. Obmee ycio-
BHE HaOI0/IeHUsI HHTeP(EPEHIIMOHHBIX MAaKCUMYMOB U MUHUMYMOB.

74. Nurepdpepenuns ceera. Onbir fOHra. 'eomerpuyeckas pasHocTs xoma. OnTuueckas pas-
HOCTb X0/1a. Y CJI0BHE HA0II0IeHHsI UHTEP(EPEHIMOHHBIX MAKCHMYMOB 1 MUHHUMYMOB.

75. Vnrepdepenuns B TOHKMX IUIEHKAaX. YpaBHEHHE I PasHOCTH Xoja Jydel. [Tomocsl pas-
HOM TOJILIUHBI U PABHOI'O HAKJIOHA.

76. Mudpaxuus ceera. Ipunuun Iroiirenca—®penens. Meron 308 ®penens. Judpakuus ot



nByx mieneil. ludpakimonHas pemerka.

77. Tonapuszanus ceera. JlpoiiHoe nyuenpenomieHue. SBnenue muxpousma. Ilonspuszatop u
aHaJIN3aTop.

78. Tonapusanus ceera. UHTephepeHIys Nonsapu30BaHHbIX JTydei.
79. Ksanrosas ontuka. @OTOH U €ro XapaKTepHCTUKH.

80. Temnosoe uznyuenue. XapaKTepUCTUKH JIy4eUCITyCKATEIbHOI, MOTIOMATENBHOM M OTpaKa-
TEJIBHOM CIIOCOOHOCTH TeI.

81. A6comoTHO yepHOe Teno. 3akoH Kupxroga.

82. 3akoHOMepHOCTH H3TydeHHsT abCONIOTHO uYepHOro Tena. 3akoHbl Credana-BosblimaHa u
BuHa.

83. Unes ne Bpoiina. KopnyckyaapHO-BOIHOBON Ayann3M MaTepur. COOTHOLIEHHE HEOMpEie-
neHHocre# ['efizenOepra.

84. Bonunoas Qpyukius. Eé cBolicTBa 1 HOpMUPOBKA.

85. Vpasnenue Illpeaunrepa s cTaMOHAPHOTO COCTOSHHMS. 3ajada 00 SIEKTPOHE B GECKo-
HEYHO I1yOOKOW MOTEeHIMAIbHOH siMe. KBaHTOBaHME SHEPIHH.

86. DnekTpoH B OGeckOHEUHO TIyO0OKOH NoTeHIManbHoM ame. CobcTBeHHblE (PyHKIMK. BeposT-
HOCTHU HAXOX/ICHUS 3JICKTPOHA B PA3JIMUHBIX MeCTax sIMbl. TyHHENbHBIH 3P DeKT.

87. KpaHTOBO-MexaHU4ecKas Teopus aroma Boaopoja. CIEKTphl M3IYYeHHS M HOTIOLIECHUS
aToMa Bojpopoza. KBantoBanue sHepruu. [ 1aBHOE KBaHTOBOE YHCIIO.

88. KpanToBanue opOUTAILHOIO MEXaHUYECKOTO H OPOMTAILHOIO MATHUTHOIO MOMEHTOB 3JIeK-
TpoHa. OpOuTanbHOE KBAHTOBOE YHCIIO.

89. MaruuTHOE KBaHTOBOE 4ucIO. [IpoCTpaHCTBEHHOE KBAHTOBAHUE.

90. Pacnipenenenue 31eKTPOHHOM IIOTHOCTH B aTOME.

91. Cnun >nextpona. CIMHOBBINA MarHUTHBIA MOMEHT 3JIEKTPOHA.

92. Mpunnun IMaynu. JI03B0JNCHHBIE COCTOSHUS IS 2JIEKTPOHa B aToMe. Ileproaudeckas cuc-
Tema 3JIEMEHTOB MeHeneena.

93. OnTHueckue KBaHTOBBIE TeHEpPaTOPLL. MeTos Tpex ypoBHeil. IIpuHIMN neiicTBUS pyOUHO-
BOro nasepa. Illpumenenue nasepos.

94. OcHoBEI 30HHOH Teopuy TBepABIX Tell. BOSHUKHOBEHUE PHEPreTUYECKHX 30H IPH 00pa3o-
BAHMM KPUCTAJJIA. 30HHAs CTPYKTypa MPOBOJHHUKOB, MOJYIPOBOAHUKOB, TUIIEKTPUKOB.

95. ®usuka meramios. CBOGOIHBIE SIEKTPOHBI, UX SHEPIUs U SHEPTeTUYECKUH creKTp. DyHK-
uus pacnpeaeneHus ®epmu—/lupaka u ee ananus.

96. Cocras u xapakTepucTHKa aTOMHOTO s1pa. JledekT Macchl. DHEPrHs CBA3M sAzep.

97. EcTecTBeHHas paJMOaKTUBHOCTh. 3aKOHBI CMelleHHs. KHHeTHUeckuii 3aK0H paioakTHBHO-
ro pacnaza. [lepuon nomypacnana.

98. dusnueckue 0cHOBBI aTOMHOI SHEpreTHKH. I eTeporeHHslii suepHbIi peakrop. IlepcnexTy-
BBI SIIEPHON PHEPTETUKU B MUPE.

99. dusuyeckue ocHOBBI TEpMOsAEPHOI sHepreTuky. TokaMak. 3a1aul MaTepUaNloBeICHHU.

100. ®usuueckue ocHOBBI BOAOPOAHON dHepreTuku. Bomopon kak sHeproHocutens. Coi-
HEYHO-BOJIOPOJIHASL U BETPO-BOJOPOIHAS dHEpreTukKa. [Ipo0ieMpl 3KOJIOTHHM B MUPE U MyTH HX pellie-
HUS.

101. Ksaurossie uncna. puamun Iaym. CucTeMa 103BOJNCHHBIX COCTOSHUM JUIS 3]IEKTPO-
HOB B aTtome. [leproanueckuii 3akon J[.U. MenneneeBa u ero ¢pusnveckas TpakKTOBKa: ATOMHOE sJIPO.
DNeKTpOHHBIE 000JIOYKU M MPUHIUIIBI UX 3aIOJHEHUS 3JEKTPOHAMHU C POCTOM IJIABHOTO KBAaHTOBOTO
4HUCIa n.



Ipumep 3K3aMeHANIMOHHOTO OUJIeTa

I'ocynapcTBeHHOE 00pa30BaTENIBbHOE YUPEKACHUE BBICIIErO NPOPECCHOHATBHOIO 00pa30BaHUs
"JloHEe KU HallMOHAJIbHBIA TEXHUUECKUH YHUBEPCUTET"

[Iporpamma OakayiaBpuaT

Hanpasnenue noarorosku 22.03.02 «Metajutyprus»
Hamnpasnennocts (mpoduinb) _ Metamnyprust 9yryHa, DIeKTPOMETAILTYPrusl cTain, Merauyprus
LIBETHBIX MeTaiuioB, O0paboTka MeTa/IOB AaBiacHueM, [IpoMbIIIUIEHHAS] TENIOTEXHUKA

Cemectp BTOpPOU

VYyeOHas qUCHUILIMHA dbusuka

DK3aMeHarMoHHEIN Omiter Ne X .

1. a) JlaliTe ompeneneHue MNPYKUHHOTO MAsATHUKA. 3aNUIINTE x, cum
dbopmyny mepuoja KojieOaHWW MPYKHHHOTO MasTHUKA. [losc- 8 -1---r--1-s
HUTE CMBICIT 0003HAYCHUIA.

Ha pucynke wu3oOpakeH rpaduK 3aBHCUMOCTH KOOPIHUHATHI 0

NPYKHHHOTO MasiTHUKA OT BPEMEHHU.
Omnpenenure 1Mo rpaduKy aMILTATYy KOJCOAHWH W TIEPHO] KO-
J1e0anuil.

-8

0) Paccunraiite yactoTy KosieOaHUid. 3aMUIINTE ypaBHEHUE 3aBUCUMOCTH KOOPJAMHATHI OT BpeMe-
HU C YHUCJIOBBIMU IMapaMCTpaMHU.

a) Kaxkoit mporiecc Ha3piBaeTcst BoiHOM? J[aiiTe onpeaenenne JIMHBI BOJHBI. 3anmumuTte Gopmyiy,
CBSI3BIBAIOIYIO JJIMHY BOJIHBI, CKOPOCTb €€ pacnpocTpaHeHus u nepuop. 0) Onpenenure 3Haue-
HUE JJTMHBI 3BYKOBOW BOJIHBI, cooTBeTcTBYMomer dactore v=20 ['m. CkopocTh 3ByKa MpPHUHSITH
paBHo# 340 Mm/c.

a) Jlyuu cBeTa maziaroT Ha rpaHuLly paszena AByx cpel. Hapucyiite xon inydel, ykaXure yroi na-
NEHUS, YTOoJI OTpa)KE€HUs, Yroj MpesnomiieHus (mepBasi cpeia sBISETCS ONTUYECKU Oojiee IMIIoT-
HOM).

0) UeMy paBeH OTHOCUTEIbHBINA MTOKA3aTEIb MPEIOMIICHUSI BTOPOMl Cpe/lbl OTHOCUTEIBHO MEPBOM,

ecsu yroJ naaeHus paseH 30°, a yroxa npenomienus 60°.

4. a)Yro takoe ¢oton? [lepeuniciure ero OCHOBHBIE CBOMCTRBA.
0) Oueprus oTtoHa paBHa 5 3B. UeMy paBHBI €ro 4acTOTa ¥ COOTBETCTBYIOIAS JITMHA BOJIHBI?

5. a) Kakwue yacTuibl BXOJIAT B COCTaB aTOMHOTO sijpa? HazoBUTE OCHOBHBIE XapaKTEPUCTUKHU sIpa.

0) VKaxuTe cOCTaB suep 23 Co , 122 Ba

YTBepiKeHO Ha 3aceaHuu Kadepbl «Duzukay IIpotokon Ne oT

3aBenyrouuii kKadenpoi Bonxos A. ®. OK3aMeHaTop Caguenko E.B..

(moamnuce) (Gbamunus 1 MHUIMATIBL) (moamuce) ((pamunust ¥ MHULHATIBI)

4.3 Kputepum onieHMBaHUS
4.3.1 KPUTEPUU
OLCHUBAaHUA 3K3&M€HaHHOHHOﬁ pa6OTI>I U BBICTABJICHUA 3K3aMeHaHI/IOHHOI>'I OLCHKMU I10 (1)I/I3I/IK€

B kaxmom Oumnere comepXuUTcs TpU TeopeTuueckux Bompoca (3amanue Nel,2,3) u 3amaHue
(Ned), HampaBieHHOE Ha MPOBEPKY HABBIKOB IOJIb30BAHUS MPOCTEHIIUMH MPUOOPAaMU M MHCTPYMEH-

tamu. OTBET Ha KAXI0€ 3aJaHNE MAKCUMAaIbHO OL[EHUBAETCA B 25 0aJUIOB.

B cmydae Teoperndeckoro 3aaHus OIEHKA «25)» CTAaBUTCS B Cllydae MOJHOTO OTBETa Ha BO-
npoc 0e3 Kakux-1mb0 HETOYHOCTEH (IMYHKT a)) ¥ MPOBEICHUs pacdyéra 0e3 MaTeMaTHYECKUX OINOOK
(myHKT 0)). Banmel cHUMArOTCs, €Clii B OTBETE YIMYIICHBI KaKHUe-THOO0 BTOPOCTENIEHHBIE MOMEHTBI, J10-



HyH_IeHBI HGCYH_IGCTBGHHBIG HETOYHOCTH, I[OHyH_IeHI:I CYH_IGCTBGHHBIG HCTOYHOCTHU HpI/I HpaBI/I.HBHOM OT-
BETE B 1I€JIOM, IIPH HEAOCTATOYHOM TPEJICTABIICHUH MaTepHasioB. bayibl CHUMAIOTCS KaK MPOICHT He-
JIOCTAIOUIET0 MaTepHraia ¢ y4€TOM €ro 3HaYMMOCTH.

3amanue 4 orleHUBaeTCs B 25 OaJIJIOB, €CIIM JaHbI MPABHIIBHBIC OTBETHI HA BCE BOMPOCHL. babl
CHUMAIOTCS, KaK MPOLEHT HEAOCTAIOIIETO MaTeprana, €Clid OTBETa HET WM OH JJaH HEBEPHO.

HrtoroBas orieHKa 3a 9K3aMEH PacCUMTHIBACTCA KaK CymMMa 0aioB M1 MaKCUMaIbHO COCTABIISIET
100 6amioB

4.3.2 KPUTEPUU
OILICHUBAaHUA paGOTBI B TCUCHHUC CGMGCTpa U1 BBICTABJICHUSA UTOI'OBOT'O 3aqéTa 110 (1)1/131/11(6

CpencTBamMu OLIEHUBAHUS SABIISIOTCS:
— BBITIOJIHEHHE JTA0OPATOPHBIX padoT;
— 3aIuTa OTYETOB O Ja0OPATOPHBIX pabOTax;
— BBINOJIHCHNWE UHIAMBUAYAJIHHOTO 33aJaHNS;
— 3aIIUTa UHIUBUYAJIbHOTO 331aHUS.

3amuTra 0TYETOB JTAaOOPATOPHBIX pabOT MPOBOAUTCS B BUE COOECETOBAHUS.

Hrorosas ouenka no 100-6annpHOMN MIKaie onpeaesseTcs CyMMO 0ajioB 3a CIeAyIoIue BH-
Il paboOT COTJIACHO Ta0JIHIIC:

MakcumManbHOE KOJTMYeCTBO 0aioB
(ouH / 3209H)

Bunet pabot

Brimonnenue nabopaTopHbIX paboT 80/40
3armuTa 1ab0paTopHOi PaboThI 20/10
BrimotHeHNE MTHANBUYaTLHOTO 3a/TaHUS -140
3amuTa UHANBUIyaJIbHOTO 3aaHUS -10

BrimonHeHue Bcex 1a00paTopHBIX paboT, MPeyCMOTPEHHBIX YIeOHO-METOANIECKON KapTOn
JUCHUIIIINHBI, ABJIACTCA O6H3&TGHBHBIM.

KonndecTBo 0aiiioB 3a BHIMOJIHEHHE WHAWBUYATBHOTO 3a/IaHHS OTIPEACIISeTCS Kak CyMMa
0aJuIoB CIENYIOMKUM 00pa3oM:

[Tokazarens KonnuectBo 6annos
Cobmtonenue rpaduka BbIIOIHEHUS 0-5
[TomHOTA penenns 3amaq 0-30
Cobmronenue mpaBui opopmiIeHUs 0-5

ITepeBon ouenku u3 100-6annpHOM mKambl B rocyaapctBennyio u ECTS ocymectisiercs B
COOTBETCTBHUU CO IIKAJIOHN, puBeAcHHOU B «[lonoxxennn 06 opranu3aiuu yueOHoro mpoiecca B [{o-
HEI[KOM HAllMOHAJIIbHOM TEXHUYECKOM YHUBEPCUTETE.

Texkyummii KOHTPOJIb 3HAHUN CTYJEHTOB MPOU3BOJUTCS MO pPe3yJibTaTaM BBINOJHEHUS Jabopa-
TOPHBIX paboT, BO BpeMsl KOHTPOJIBHBIX OMPOCOB B X0JI€ MPOBECHNUS MPAKTUYECKUX 3aHIATUH.

[Tomydyennas onenka mo 100-0ayuTbHOM IIKajIe OMpPEnessieT OLEHKY MO TOCYAapCTBEHHOM ITKa-

ne u mkane ECTS:

Cymma 6amioB Ouenka Ouenka
no 100-6anpHOI mKae no mkase ECTS 110 TOCYJIJAPCTBEHHOM IIKAJIE
90-100 A OTnnyHO / 3a4TEHO
80-89 B Xopo1o / 3a4TeHO
75-79 C
70-74 D v /
60-69 E JOBIIETBOPUTEIHHO / 3a4TEHO
35-59 F He /
0-34 =, YIIOBJICTBOPUTEIHLHO / HE 3a4TEHO

* — ¢ 00s13aTEILHBIM IMOBTOPHBIM H3YUCHUCM AU CHUIIIINHBIL.




4.4 IlpnMep TeKkyLIero onpoca Ha NPAKTHYECKHUX 3aHATUAX Ha npuMepe TeMbl «BOJIHBD»

1. Bonubr
1.1 IIpumepsl BOJHOBBIX MPOILECCOB
1.2 [1oHsATHSA O BOJIHOBBIX MPOIECCaX
1.3 MexaHu4eckue u 3JIeKTPOMEXaHUYECKHUE BOJIHbI
1.4 Mexanu3Msl pactipocTpaHeHus BosHbl. Kitaccudukarys BoiH
1.5 XapakTepruCTUKHU BOJHBI: aMIUIMTYa BOJHBI, YaCTOTA KOJICOAHUH, JIITMHA BOJTHBI,
BOJIHOBOM BEKTOpP, CKOPOCTb PACTIPOCTPAHEHMSI BOJIHBI.
2. BonrHoBOE ypaBHEHHE
2.1 Ilomyuenue ypaBHEHMs Ha IPUMEPE TIOCKOM BOJIHBI
2.2 O0miee BOJIHOBOE ypaBHEHHE IS C(hepruueCKON BOJTHBI
2.3 Ananus u €€ penieHue
3. DHeprust ynpyrom BOJHbI
3.1 O6bEMHast IIIOTHOCTH SHEPTHH
3.2 IlonsiTHE O TOTOKE
3.3 IInoTHOCTB MOTOKA 3HEpruu. Bekrop YMoBa.
4. DIeKTpOMarHuTHHIE BOJTHBI
4.1 BosnHOBOE ypaBHEHHE
4.2 PemieHue ypaBHEHUE
4.3 Ilnockas aeKTpoMarHuTHas BOJIHA
4.4 Cs3b MEXKIY aMIIMTyAaMU 3HaueHUusIMU BeKTopoB E u H
4.5 OObEMHasi IJIOTHOCTh HEPTrUHM 3JIEKTPOMArHUTHOW BOJHBL. Bekrtop Ymosa-
[ToriTunra
5. MaTepdepenius BomH
5.1 IloHsITHE O KOTEPEHTHBIX BOJIHAX
5.2 Yenosue max u min uatepdepeHry BOJIHBI
5.3 [loHsAITHE ONTHUYECKOW PA3HOCTH X0/1a
5.4 TIpumeps! HAOIOICHUS ABJICHHS HHTEP(HEPHLIUU

Texkymmii KOHTPOJIb 3HAHUI CTYJAEHTOB ITPOU3BOJUTCS BO BPEMSI KOHTPOJIBHBIX ONPOCOB B XO-
JI€ IPOBEACHUS TPAKTUYECKUX 3aHSITHH.

IIpome:xkyTouHasi aTTecTallUs IO PE3YNIbTaTaM OCBOEHHUS JUCUUILIMHBI B CEMECTPE MPOBOIUT-
csi B (popMe CeMeCTpOBOro dK3aMeHa B cOOTBETCTBHH ¢ «[lomokeHreM 00 opraHuzanu yueOHOTo
npouecca B JIOHEIKOM HalMOHAJIbHOM TEXHUYECKOM YHHUBEPCHUTETE», YTBEPKICHHOM IPUKA30M
JouHTY ot 02.05.2018r. Ne 337-14.

Ilpu onpedenenus yposHs 3HaHULL CMYyOeHMO8 NPenooasamev pyKo8OOCMEYemcs Kpumepusimu
OYeHKU 3HAHUU, AGNAIOWUMUC COCMABNAIOUfell Y4eOHO-MeMmOoOUUeCcK020 KOMNIEKCA OUCYUNTUHDI.

4.5. KypcoBoii npoekT (padoTa), HHAUBHAYAJbHOE 3aJaHHE
Kypcogoii mpoekt (pabota) mo nucuurinae «du3nkay yaeOHBIM IJIaHOM HE MPEyCMOTPEH.

5 PEKOMEHAYEMAS JIUTEPATYPA
I. OcHoBHaAs1 JMTEpaTypa

1. Bonkos, A. ®. Kypc ¢usuku [DnekTpoHHbI pecypc] : yued. mocobue st 00ydaromuxcs 00-
pasoBart. yupexaeHui BoicHL. mpod. odpazoBanus. B 2 T. T. 1 : ®usndeckre 0OCHOBBI MEXaHUKH. Mo-
JeKyIsipHas (U3NKa U TepMOAMHAMHUKA. DJIeKTpocTaThuka. [[OCTOSHHBIA AJEKTPUUYCCKUNA TOK. DJICK-
tpoMaraetusMm / A. @. Bonkos, T. I1. JIlymmuera ; TOYBIIO «/IOHHTY». — U3n. 2-e, uctp. u gom. —
OnektpoH. faH. (1 ¢aitn). — Honenx : JJOHHTY, 2019. — 100-netuto JlonHTY nocesimaercs. — Cuc-
TeM. TpeboBanus: Acrobat Reader.

URL.: http://ed.donntu.ru/books/19/cd9104.pdf



http://ed.donntu.ru/books/19/cd9104.pdf

2. Bonkos, A. @. Kypc pusuku [DnekTpoHHbIit pecypc] : yuebd. mocobue amist o0ydarommxcs 00-
pasoBar. yupexaeHuil BbIcl. mpod. oopazoBanusi. B 2 1. T. 2 : Konebanus u BoiaHbl. BonHOBas u
KBAHTOBAsl ONTHKA. JJIEMEHTHI KBAaHTOBOW MexaHUKU. OCHOBBI ()U3UKH TBEPAOTO Tea. DIeMEHTHI (-
3uKd aToMHOTO simpa / A. ®@. Bonkos, T. I1. Jlymnuesa ; [OYBIIO « IOHHTY». — U3a. 2-e, ucnp. u
norr. — OnekTpoH. naH. (1 gaitn). — Houenk : JJOHHTY, 2019. — 100-netuto JJorHTY nocesimiaercs. —
Cuctem. TpeboBanus: Acrobat Reader.

URL.: http://ed.donntu.ru/books/19/cd9105.pdf

I1. TonosiHuTE/IbHASA JIUTEpPATYypa

3. Jlymnuesa, T. I1. Ilpaktukym mno ¢wusuke. Pemenne 3amau [DaeKTpoHHBIA pecypc]
yueb.mocobue sl CTYJSCHTOB HHXK.-TEXH. CHEIHaTbHOCTEH BbICHI. y4eO. 3aBemenuid . B 2 T. T. 1:
®dusndeckue 0OCHOBBI MEXaHWKH. MoJekyisipHast Gu3MKa U TEPMOJIMHAMHKA. DJeKkTpocTaTuka. [1o-
CTOSHHBIA  3neKkTpuueckuil Tok. OnekrtpomarHetusm / T.IL Jlymnuea, H. M. Pycakoga,
A. @. BonkoB. — DnektpoH. aaH. (1 ¢aiin). Joneuk : Texnonmapk JOHI'TY «YHUTEX», 2017. —
Cucrem.tpeboBanus : AcrobatReader. — Pesxum gocryma:

URL: http://ed.donntu.ru/books/17/cd7846.pdf

4. Jlymnuena, T. I1. Ilpaktukym mno ¢usuke. Pemenue 3amau [DnekTpoHHBIH pecypc]
y4ae0.1mocobue j1sl CTYICHTOB MHXK.-T€XH. CIEIUaIbHOCTEH BhICcII. yueO. 3aBeaeHuit : B 2 T. T. 2: Ko-
nebaHus U BONHBL. BOHOBas M KBaHTOBAsl ONTHKA. DJIEMEHTH KBAHTOBOW MexaHUKU. OCHOBHI (u-
3UKKW TBEPAOTO Teia. DiemMeHThl ¢u3uku aromHoro supa / T.II. Jlymnuea, H. M. Pycakosa,
A. ®@. Bonkos. DnektpoH. naH. (1 ¢aiim). [Jonenk : Texnomapk JOHI'TY «YHUTEX», 2017. -
Cucrem.tpeboBanus ;. AcrobatReader. — Pexxum goctyma:

URL.: http://ed.donntu.ru/books/17/cd7847.pdf

6 YYEBHO-METOJNYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
Y4yeOHO-MeTOAHYEeCKHE U31aHNs, paspadoTranHblie B JlonHTY:

5. Meroandeckue yKa3aHus K BBITIOJHEHHUIO JIAOOPATOPHBIX PabOT Mo (HU3HKE : 711 00yJarOIUXCs
BCEX CIENMATBLHOCTEH U HAMPABIICHUH MOATOTOBKH 1O 00pa30BaTebHBIM MPOTpaMMaM «CIEIUATHTET
u «0bakanaBpuat» / TOYBIIO «/IOHHTVY», Kad. ¢usuku : cocr.: T. II. Jlymnuesa, A. @. Bonkos. —
Hounenx : JOHHTY, 2021. — Cucrem. tpeboBanusi: Acrobat Reader. — 3arn. ¢ Tutyn. skpana
http://ed.donntu.ru/books/21/m7381.pdf

6. Metoanyeckre yka3aHus 10 BBITOJIHEHUIO WHIMBHIYaJIbHBIX 33JaHUi 1o ¢u3uke : ams o0y-
Yaromuxcs 3a04HON (Gopmbl 00yueHHUs BCeX CHEIHaTbHOCTEM M HalpaBICHWH MOATOTOBKH MO IMPO-
rpamMmmaM «crenuanurtery u «OakamaBpuat»y / ['OYBIIO «JOHHTVY», xad. dusukm ; cocrt.:
T. I1. JTlymnuesa, A. ®@. Bonkos, A. B. Berunnos. — Jlonenk : IOHHTY, 2021. — Cucrem. TpeboBaHusI:
Acrobat Reader. — 3ar. ¢ Tutyn. skpana. http://ed.donntu.ru/books/21/m7380.pdf

7. Meroandeckue yka3zaHHs 1O BBITIOJHEHUIO JTAOOPATOPHBIX padoT Mo (pu3MKe I CTYIACHTOB
NUNT3O0 : ans oOyyaromuxcst ypoBHs Mpo(hecCHOHAIBHOT0 00pa3oBaHus «0aKataBp» U «CIELHUATHCT
/ TOYBIIO «IOHHTY», kad. duszuku : cocrt.: T.Il. Jlymnuesa, A. ®. Bonkos. — Jlonenk : JJOH-
HTYVY, 2021. — Cucrem. TpeboBanus: Acrobat Reader. — 3aru. ¢ TuTy:n. sKpana
http://ed.donntu.ru/books/21/m6470.pdf

8. MeToaudeckiue peKOMEHIAINH NIl CaMOCTOSITENIbHOM pa0OThl CTYACHTOB IO JUCIUIUINHE
"®uzuka" [DneKTpOHHBIN pecypc]| : s oOydaromuxcs 1mo HampabieHusM moarotoBku 13.03.01
"Tennosnepretuka u TeminorexHuka", 22.03.01 "MarepuanoBeneHrne U TEXHOJOTUM MaTepUaIoB',
22.03.02 "Metamnyprusa”. Y. 1 / TOCYJAPCTBEHHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICIIET'O IMPODPECCHUOHAJIBHOI'O OBPA30OBAHUS "JTOHELIKUM HAITMOHAJIBHBIN
TEXHUYECKUI YHUBEPCHUTET", Kadbempa ¢usuku ; TOYBIIO "JOHHTY", Kad. dusuxu ;
[coct. E. B. CaBuenko]. - 992 K6. - Jloneux : TOYBIIO "JOHHTVY", 2021. - 1 ¢aiin. - Cuctem.
tpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/21/m6587.pdf
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http://ed.donntu.ru/books/21/m7380.pdf
http://ed.donntu.ru/books/21/m6470.pdf
http://ed.donntu.ru/books/21/m6587.pdf

9. MeToaudeckiue peKOMEHIAINH NIl CAaMOCTOSITENIbHOM pa0OThl CTYACHTOB IO JUCIHUTUINHE
"®uzuka" [DIeKTpOHHBIN pecypc]| : s oOydaromuxcs 1Mo HampabieHusM moarotoBku 13.03.01
"Tennosnepretuka u TeminorexHuka", 22.03.01 "MarepuanoBeneHre U TEXHOJOTUM MaTepuajIoB',
22.03.02 "Metamnyprusa". Y. 2 / TOCYJAPCTBEHHOE OBPA3OBATEJIBHOE YUPEXJIEHUE
BBICIIET'O IMPODPECCHUOHAJIBHOI'O OBPA30OBAHUS "JTOHELIKUM HAITMOHAJIBHBIN
TEXHUYECKUI YHUBEPCUTET", Kadempa dusuxu ; TOYBIIO "JOHHTY", Kad. dusnxu.
[coct. E. B. CaBuenko]. - 848 K6. - Jlonenx : TOYBIIO "JOHHTVY", 2021. - 1 ¢aiin. - Cuctem.
tpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/21/m6588.pdf

10.  Meroauyeckue yka3aHHs ISl CAMOCTOATEIBHOM PadOTHI CTYACHTOB O Kypcy oOImiei hu3mku
[DnexTponnbIit pecype] : (mis ctynentoB Beex crnenuanbHoctel) / [OCYJAPCTBEHHOE OBPA-
30BATEJIbBHOE VUYPEXJIEHUE BBICHIEI'O ITPO®ECCHUOHAJIBHOI'O OBPA30OBAHUA
"[TJOHELIKUI HALIMOHAJIBHBIM TEXHUYECKUH YHUBEPCUTET", Kadempa ¢usuku ; I'O-
VBIIO "IOHHTY", Kad. ¢usuku ; [coct.: B.A. T'ombrioB u ap.]. — 300 K6. — ouenx : TOYBIIO
"IIOHHTY", 2019. — 1 daiin. — Cuctem. TpeboBanus: Acrobat Reader.
http://ed.donntu.ru/books/20/m4843.pdf

JJIeKTPOHHO-MH(POPMAIIHOHHBIE PECYPChI
OBC IOHHTY - http://donntu.ru/library
OBC IPR SMART - http://iprbookshop.ru

Internet-pecypcni
Onexrponnsnii apxuB HTB JIonHTY: http://ea.donntu.ru

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Vuebnas aymutopust Ne3.304, yueOubIii kopmyc Ne3, misi mpoBeneHUs 3aHATHNA JEKIIMOHHOTO
THUIIA, TPYIIIOBBIX U UHIAUBULYAIBHBIX KOHCYJBTALMM, TEKYILEr0 KOHTPOJSA U IPOMEKYTOYHOU arTe-
cranuu (MynbTUMeAuitHOe obopynoBanue: HOyTOYK (OC - Windows 8.1 Professionalx86/64 (axame-
muueckas moamucka DreamSparkPremium), LibreOffice 3.3.0.4 (munensuss GNULGPLvV3+ wu
MPL2.0), MyTbTUMEIUNHBIN MPOEKTOP, KpaH; CICIHATM3UpPOBaHHAS MeOENb: JOCKa ayauTOpHas,
CTOJIbI aYAUTOPHBIC, CTYJIbA YUCHUUYCCKUC,; JICMOHCTPALIMOHHBIC CTCHABI U H.HaKaTBI).
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Crnenmanu3upoBaHHas yueOHas 1a00paTopus MEXaHUKH U MOJIEKYIApHOi pusuku Ne3.201, yueb-
HBIA Koprryc Ne3, 1yisi IpOBeJIeHUS 3aHATHH CEMUHAPCKOTO THUIIA, JJAOOPATOPHBIX PabOT, TPYIIOBBIX U
WH/IUBUTYATbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOM aTTecTaluu (CreraIn3upo-
BaHHasi MeOeNb: JI0cKa ay/MTOpHasl, MapThl, IEMOHCTPALIMOHHbIE CTEH/IbI U TUIAKaThl; TEXHUYECKUE Be-
Cbl, HA0Op Pa3HOBECOB, MHUKPOMETp, IITAHTCHIIMPKYJIb, TPAHCIIOPTUD, CEKYHIOMEp, JIMHEIKa, MalTuHa
ATBy#a, 3JIEKTPOHHBIE CEKYHJIOMEPHI, OJI0K nmuTaHus, MasTHUKH ObepOeka, HaOOpHI TPY30B, YCTAHOBKA
JUI U3y4YeHHsI ylapa IIapoB, SJIEKTPOJIBUTATENb, THHAMOMETP, CYETYHK OOOPOTOB, IITAHTCHIIUPKYJIb,
CEKyH/IOMED, MEepEeKIaIiHa C YCTAHOBJICHHONW Ha HEH MPOBOJIOKOH, HAOOp TPy30B, HHIAMKATOP, MHUKPO-
METp, HHIUKATOP, IITaHTeHIIUPKYIb, TEPMOMETP, Hacoc KOMOBCKOT0, BaKyyMMETp, aHATUTHUECKUE Be-
CBI, PA3HOBECHI, THTEJIb C OJIOBOM, TI€4b, TEPMOIIapa, CEKYHAOMED, CTCKISIHHBIN OamtoH, U-oOpa3HbIit
MaHOMETp, HACOC, CEKYHIOMEP, MIHHIP C UCCIEAYEMOH KUKOCThIO, CEKYHIIOMED, aHATUTHYECKUE Be-
CBhl U Pa3HOBECHI, MUKPOMETpP, YCTAaHOBKA JUIsl ompereneHus: Ko3dduiineHTa moBepXHOCTHOTO HaTsKe-
HUSI, YCTAaHOBKA JUIS oTpeieneHus ko3 duiimeHTa BHyTPEHHETO TPEHHS).

Honenkas Haponnas PecniyOnuka, r. Jlonenk, yn. Aprema, 96

CrneumanuszupoBaHHas ydueOHasi jabopaTopusi ayeKTpuuecTBa M MarHeruzma Ne3.204, yueOHbIi
kopiryc Ne3, my1st mpoBeIeHUS 3aHATHI CEMUHAPCKOTO THIIA, TA0OPaTOPHBIX pabOT, TPYNIOBBIX M UHIVBH-
JyaJIbHbIX KOHCYJIBTAIIMH, TEKYLIErO0 KOHTPOJS M MPOMEXKYTOYHOM aTTecTanuu (Crenuaai3upoBaHHas
Me0OeInb: T0CKa ayAuTOpHAs, MapThl, IEMOHCTPAMOHHBIE CTEH/IBI U IIAKaThl; HICTOYHHUK TOKA, BOJIBTMETD,
rajibBaHOMETP, HaOOp IEKTPOIOB, HAOOP KOHJEHCATOPOB, MUKPOBEOEPMETP, BOJIBTMETP, IIOTEHIIMOMETD,
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MCTOYHMK TOKQ, ITOJICTABKA C HATAHYTHIMHU IIPOBOJIAMH, AMIIEPMETP, BOJBTMETP, UCTOUHHUK TOKA, PEOXOP/,
rajJbBaHOMETp, Mara3uH COMPOTHUBIICHUH, UCTOYHUK TOKA, HarpeBaTellb, TEPMOMETP, BOJILTMETP YHUBEP-
casibHblid B7-21 A, UCTOYHUK 3.]11.C., aMIIEPMETP, BOJILTMETP, PEOCTAT, TajIbBAHUYECKUI 3JI€MEHT, MUKPO-
amIiepMeTp, MUKPOBOJIETMETD, IIEPEMEHHBIN PE3UCTOP, MMOJIOCOBOM MarHUT, OYCCOJIb ¢ KOMITACOM, CEKyH-
JIOMEp, TaHTE€HC-TAIbBAHOMETP, aMIIEPMETP, PEOCTAT, UCTOUHUK TOKA, TOPOUJ C KEJIE3HBIM CEPIICUHUKOM,
ucToyHuK TuTanuss BC-27M, u3MepuTellh MarHUTHOM WHAYKIIMHU, TOJKOBOOOPa3HBIA 3JICKTPOMArHHT,
SKOph ¢ HaOOpOM TPY30B, aMIIEPMETpP, PEOCTAT, MOAKOBOOOPA3HbI MAarHWUT, U3MEpUTEIbHAs KaTyIIKa,
MHUKpOBEOEpMETP, MUKPOAMIIEPMETP, HarpeBaTesb, TEPMOINapa, MUKPOBOIBTMETD,(3JEKTPOHHBIN OCIHII-
norpad, amrepMeTp, BOIbTMETP, UCTOUHHK IMUTAHUS, SIEKTPOHHAS JIaMIIa, COJICHOM I, ICTOYHHK MMUTAHUS,
amIiepMeTp, BOJIBTMETP, 3JEKTPOHHBIN ocIyuiorpad, BOILTMETpP, UICTOYHUK MHUTAaHMS, MAsTHUK, CEKyH-
JOMep, TPUCIOCOOIEHHE sl ONPEACIeHHs IIEHTpa Macc, (PU3MUYECKU MasTHUK, Habop nemriepos, ce-
KyHIOMEp, PU3HYECKUN MAsTHUK, IITAaHTEHIIUPKYJIb, CEKYHIOMEp, EKTPOHHBIN ocumuiorpad, renepa-
TOP UMITYIILCOB, KOJICOATENBHBIN KOHTYp, UICTOYHHUK HAIMPSDKEHUS, TOTEHIIMOMETD, BOJIBTMETP, MUKPOAM-
HIepMeTp, CEKYHI0MEp, TeHEpaTop 3BYKOBOW YaCTOThI, MUKPOAMITEPMETP, KOJIeOaTeTbHBIN KOHTYP).
Honenxkas Hapogunas Pecnyonuka, r. Jlonenk, yin. Aprema, 96

Crienmanu3upoBanHas yaeOHasi 1abopatopusi onTukH U (Gu3uku TBEpIoro Tema Ne3.207, yaeOHbIH
xopiryc Ne3, 1yist MpoBECHUs 3aHATHI CEMUHAPCKOTO THIIA, JTaOOpaTOPHBIX padoT, TPYNITOBBIX U UHIUBH-
JyaJIbHbIX KOHCYJbTAIMH, TEKYILEro KOHTPOJISI U IPOMEKYTOUYHON aTTecTaluy (MyJIbTUMEUIHHOE 000pYy-
JIOBaHUE: KOMITBIOTEP, MOHUTOD; CIEHHAIN3UPOBAaHHAs MeOEsb: JOCKa ayJAUTOpHAs, MapThl, IEMOHCTpa-
IIIOHHBIE CTEH/Ibl M IUIAKAThI; 2JIEKTPUUYECKas JIAMIIOUKa, (POTOIEMEHT, JIFOKCMETP, 3epKaJIbHbINA TrajibBa-
HOMETp, JINH3a, OCBETUTEIb, MUKPOMETPHUYECKUI BUHT, CBETO(MHIBTPHI, TOHKOMETP, AU(PPAKIIMOHHAS pe-
MIETKA, CBETO(MIIBTPBI, ONTHUYECKAs! CKaMbsl, OCBETUTENb CO HIENbIO, AU(PAKIHOHHAs PEIIETKA, CBETO-
(GUIBTpPBI, caxapuMeTp, TPYOKH ¢ pacTBOpaMu caxapa, TOHHOMETP-CIIeKTpoMeTp IS, cTexisHHas mpu3ma,
JlaMIIa HaKaJIMBaHUs, CBETOPUIBTPBI, ONTUYECKUI TMPOMETP, JIaMIla HaKAJIMBAHUs, BATTMETP, aBTOTPAHC-
¢dopmarop, razoBblii HHTEpPEpPOMETp, HACOC, BOJSTHOM MaHOMETp, CTEKIISTHHBINA OaJioH, BaKyyMHBIH (o-
to3eMeHT CYB-3, HCTOUHUK MUTaHHUS, MUKPOAMIIEPMETP, JIFOKCMETp,ipubop YM-2, BBICOKOBOJBTHBIM
reHeparop CriekTp-1, pTyTHasi, HSOHOBAsI M BOJIOPO/IHAS JIaMITbI, T€IMO-HEOHOBBIH J1azep, AM(PpaKIIMOHHAS
pemérka, noisapou], (POTONIEMEHT, BAKYYMHbIH (DOTOAIEMEHT, UCTOUYHHUK MUTAHUS, MHUKPOaMIIEpMETD,
BOJILTMETP, PEOCTAT, TEPMOIIApa, BOJIBTMETP, MUKPOAMIIEPMETP PEOCTAT, TEPMOMETp, HarpeBarTeb, Tep-
MOMETp, MOCT CONPOTUBIICHUH, ANObI, MIJUIHAMIIEPMETP, MUKPOAMIIEPMETP, BOJIBTMETP, AU(PAKIHOH-
HbII MOHOXpoMaTop MYM-1, MHXKEKIIMOHHBIN TOIYPOBOJIHUKOBBIN JIa3ep, CBETOANOIbI, MUKpOAMIIEP-
METpP, UCTOYHHK IHMTaHMA, BOJBTMETP, JTFOKCMETP, NCTOYHUK IUTAHUS, YHUBEPCAIBHBIM MOHOXPOMATOP
YM-2, BBICOKOBOJIBTHBII T€HEPATOP, PTYTHAsI, HCOHOBAs M BOAOPOIHAS JIAMIIbI).
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[TomereHus A1 cCaMOCTOSATEIBHOM PaObOTHI ¢ BO3MOXKHOCTBIO MOJKITIOUEHHS K ceTd "MHTepHeT" n
obOecreyeHreM JIOCTyIa B AJICKTPOHHYIO MHGOPMAIMOHHO-00pa30BaTEeIbHYIO CPEly OpraHU3aIliu: Yh-
TaJIbHBIC 3aJ1bl, yueOHbIe Kopryca 2, 3 (KoMnbroTepHast TEXHUKA C BO3MOXHOCTBIO TIOAKIIIOYEHUS K CETH
«HTEpHET» W OOECmevYeHHeM JOCTyIa B JJIEKTPOHHYIO WH(GOPMAITMOHHO-00PAa30BATEIbHYIO CpEIy
(OUOC JOHHTY) u snektpoHHO-O0MbMuoTeunyto cuctemy (OBC IPRbooks), a Takke BO3MOKHOCTBIO
WHIMBUAYAITBHOTO HEOrpaHWYeHHOro jnoctymna ooyuaronmxcs B ObC u SUOC mocpeacrteom Wi-Fi ¢
NepCOHAIbHBIX MOOMIIBHBIX ycTpoiicTB. OC-MicrosoftWindows 7, OpenOffice 2.0.3 — oOmiecTBeHHas
munensust MPL 2.0/GrubloaderforALTLinux - mumensust GNULGPLV3/ MozillaFirefox - munenzust
MPL2.0, Moodle (ModularObject-OrientedDynamicLearningEnvironment) - nunensus GNUGPL)

Honenkas Haponnas PecniyOnuka, r. Jlonenk, yin. Aprema,S8

[ITa6m0HBI OTYETOB UMEIOTCSI KO BCEM JITAOOPATOPHBIM padoTam.
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