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PaGouyas nporpamma qucuumiannabl «du3nka) cocTaBiieHa:

- B cootBeTcTBUU ¢ TpeboBanusmu OI'OC BO — OakanaBpuaT MO HAmpaBlICHUIO MOJATOTOBKHU
12.03.01 «ITpubGopocTpoeHue», yTBEpKICHHOrO mpukazoM MwuHoOpHayku Poccum Ne 945 ot
19.09.2017 r,;

-Ha OCHOBaHMM y4eOHOTrO IUIAHA Oakanagpuama TO  HANPABIEHUI0  NOO20MOBKU
12.03.01 «ITpubopoctpoecHue»» HanpasieHnocms (npoguib) «[Ipubopsl 1 METO Bl KOHTPOJIS Ka4yecTBa U
JIMarHOCTUKNY.

CocTaBuTenb nor. MBanos A.C.

PaGouass mporpamma paccMoTpeHa H oa00peHa Ha 3acefaHum Kadeapbl «OOmeir u

TexHuueckoi pusuxmn» ot 15.02.2021 r., mporoxon Ne 7

1.¢-M.H.,

3aBenyrowuid kadenpoi pod. A.C. Mycradaes

Pa6Gouas mporpamma corsiacoBana:

Havansnuk oTnena
JUIEH3UPOBAHUS, AKKPETUTAIIUN U I0.A. JlybpoBckas
KOHTPOJISI KauecTBa 00pa3oBaHUs

HavanpHuK oTae1a METOOUYECKOTO

A.1O. PomaH4nkoB
obecrieuenuns yaeOHOTO Tporecca




1. IEJIM Y1 3AJIAYM TUCTUTIIMHEI

Hesab mucuumianHbl «Pu3nka» — GopMHUpOBaHHE y CTYJACHTOB HAYYHOTO CTHJISL MBIIIJICHHS,
YMEHUS OPUEHTUPOBATHCS B IIOTOKE HAYYHOM M TEXHUYECKOH HH(pOpMalMK U IPUMEHATh B Oyymiei
HAYYHO-HMCCIIEI0BATEIBCKON M MTPOSKTHO-TIPOU3BOCTBEHHOMN JAEATEIBHOCTH (PU3NIECKUE METO/IbI HCCIIe-
JOBAHHUS.

OcHoBHbBIE 321a4¥ M CHUIIMHBI «DU3HKA»:

- U3y4YECHUE OCHOBHBIX (PM3UYECKUX SIBICHUH, (QyHIaMEHTAIbHBIX MOHATHUH, 3aKOHOB U TEOPUIil
KJIACCUYECKOH M COBPEMEHHOM (pU3MKH, BKITIOYAs MIPECTABICHHUE O IPAaHUIAX UX PUMEHUMOCTH;

- OBJIQJICHUE METO/IaMHU Hay4yHbIX (PU3NYECKUX HCCIIE0BAaHUM, (OPMUPOBAHUE YMEHUS BBIIECIUTD
KOHKpETHOE (hU3UYEeCcKOe COepKaHne B IPOCKTHBIX U MIPOM3BOJICTBEHHBIX 33aauax Oyaymiei aesTeabHo-
CTH, OCBOCHHE IIPUEMOB U METOJIOB PEILIEHHs] KOHKPETHBIX 3a/1a4 U3 pa3In4HbIX oOnacteil pusukuy;

- O3HAKOMJICHME U OBJIaJICHUE COBPEMEHHOM HAYYHOM amnmaparypord U METOAAMHU HCCIEAOBAHUM,
(dopMHpOBaHNE HABBIKOB MPOBEACHUS (PU3MUYECKOIO SKCHEPUMEHTAa U YMEHHUS OLICHUTh CTENEHb JO0CTO-
BEPHOCTU PE3YNBTATOB, IOJYYCHHBIX B IPOLECCE HKCIEPUMEHTAIbHOIO U TEOPETUYECKOTO HCCIIEN0BA-
HUSL.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jucturummba «®u3mkay OTHOCUTCS K 00s3aTenbHON yactu binoka 1 «/Iuciumiusbl (MOTyIIH)»
OCHOBHOU  mpodeccrnoHaIbHOM  00pa3oBaTebHONW TMPOTPaMMBI [0  HAIMPABJICHHUIO  IMOATOTOBKH
12.03.01 «ITpuGopocTtpoeHue» u u3ydaercsi B I€pBOM, BTOPOM, TPETHEM M YETBEPTOM CeMeCTpax.

Huctumuimaa «P@u3nka» SBISICTCS OCHOBOTIOJNATAMOIICH NIl M3yYSHUS CIEAYIONUX IUCIUILTIH:
«QnektporexHukay, «[Ipuknagnas Mexanukay, «Du3nueckne OCHOBBI aKyCTHUECKOT0 KOHTPOJIsD», «Du-
3WYECKHUE OCHOBBI ONITHYECKOTO KOHTPOJIS», «TOYHOCTh U3MEPHUTEILHBIX IPUOOPOBY, «IIpubophl 1 MeTO-
JIbI PAIMAIIMOHHOTO KOHTPOJIIS.

Oco0EHHOCTBIO TUCITUIUIMHBI SBIISETCS MOATOTOBKA BBEITYCKHUKOB K OCYIIECTBICHUIO TIPO(deccH-
OHANILHOMW JIeATEIHHOCTH, @ UMEHHO, MPOU3BOACTBO IJIEKTPOOOOPYAOBaHUS, IIEKTPOHHOTO M ONITUYECKO-
ro obopymoBaHus (B cepe MPOSKTUPOBAHUS, KOHCTPYUPOBAHUS, TEXHOJIOTHUYECKOW MOATOTOBKH U CO-
MIPOBOXK/ICHHUS ITPOU3BOJICTBA SJIEKTPOHHOTO 000PYTOBAHHS M ONTHKO-3JIEKTPOHHBIX IPUOOPOB).

3. MIIAHUPYEMBIE PE3YJIbTATbI OBYYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE
C INIAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHHUS OBPA3OBATEJBHOM
INPOI'PAMMBI

[Tpoutecc wu3ydenuss aucHumInHbl «®Du3nka» HampaBleH Ha (OPMUPOBAHUE CIEAYIOLIUX
KOMIIETEHIIUN:

®opMupyeMble KOMIIETEHIUT
no ®IOC BO
KOI[ H HAMMCHOBAHMEC HHAUKATOPA
Conep:xanue Komie- Kona komme- JOCTHKECHUA KOMIIETCHIIMU
TeHUHH TeHLIHH

CrniocoGeH ocymecTs- YK-1 YK-1.1. 3uats :

JIATB ITOUCK, KPUTHYE- - METOJIMKH MOHUCKa, cOopa U 00paboTKu HHPOpMAIUH;

CKUI aHAJIU3 U CUHTE3 - aKTyaJIbHbIE POCCUICKHUE U 3apyOekKHbIE UCTOUHUKHU UH-

nH(popmManuu, npume- dopmaruu B chepe npodheccuoHaTbHOM e TeNbHOCTH;

HSATb CUCTEMHBIN MOJ- - METOJ1 CUCTEMHOI'O aHAJIN3a.

XOJ ISl PEIICHUS O- VK-1.2. YMmerTs:

CTaBJICHHBIX 33]1a4 - IPUMEHATh METOJIUKH TTOMCKa, COOpa U 00pabOTKU HH-
dbopmaruy;
- OCYILECTBJIATh KPUTUUECKUN aHATIU3 M CUHTE3 UH(pOpMa-
LIUH, IOJYYEHHOM U3 PAa3HBIX UCTOYHUKOB,;
- IPUMEHATH CUCTEMHBIN MTOAXO0/ JJIs PEILIEHUS IOCTaBJICH-
HBIX 3aJ1a4.




®opmupyemMble KOMIIETEHIIUT
no ®IOC BO

KO)I N HAMMCHOBAHUEC HHAUKATOPA

Coaep:xaHue KoMiie- Kon xomme- JOCTHKECHUA KOMIIETCHIIUH
TeHUHH TeHUHH
VK-1.3. Bnanets:
- METOJIaMU TTOMCKa, cOOopa U 00pabOTKH, KPUTHIECKOTO
aHaJIM3a v CUHTE3a HHPOPMALIUY;
- METOJIMKOW CUCTEMHOI'0 IIOJIX0/1a JIJIsl pEIIeHHsI TOCTaB-
JICHHBIX 3a/1a4.
CniocobOeH yrpaBisiTh YK-6 YK-6.1. 3nats :
CBOUM BpPEMEHEM, BbI- - OCHOBHBIE pHeMbI 3 (HEKTHBHOTO YIIPABICHHS COOCTBCH-
CTpauBaTh U peaan3o- HBIM BpEMEHEM,;
BBIBaTh TPACKTOPHUIO - OCHOBHBIE METOJMKH CAMOKOHTPOJIS, CAMOPA3BUTHS U Ca-
camMopa3BUTHUS HA OC- MOOOpa30BaHUS HA IPOTSHKEHUH BCEH KHU3HU.
HOBE IPUHITUIIOB 00pa- YK-6.2. YMmersb:
30BaHUs B TEUCHUE - 3¢ (pexTBHO MIAHUPOBATH U KOHTPOIUPOBATH COOCTBEH-
BCEU KU3HU HOE BpeMs;
- ACIIOJIB30BAaTh METO/IbI CAMOPETYJISIUH, CAMOPA3BUTHS U
caMo00y4eHHUs.
VK-6.3. Bnagers:
- METOJIaMH YIIPABJICHHS COOCTBCHHBIM BPEMCHEM;
- TEXHOJIOTUSIMU MPUOOPETEHUS, UCIIOIB30BaHUs U OOHOB-
JICHUS COITUOKYIBTYPHBIX M MPO(ECCHOHAITBHBIX 3HAHHM,
YMEHHH U HABBIKOB;
- METOJIMKAMH CaMOPa3BUTHS H CaMOOOPa30BaHUS B TCUCHHE
BCEH KU3HMU.
Crnioco0eH ucnomib3o- OIlK-1 OIIK-1.1. 3nats:
BaTh MOJIOKEHUS, 3a- - (pynaameHTanbHBIC 3aKOHBI PUPOJIBI U OCHOBHBIE (hH3HUe-
KOHBI ¥ METO/TbI €CTe- CKHE MaTEMaTHYECKHUE 3aKOHEI.
CTBEHHBIX HAYK U Ma- OIIK-1.2. YmeTs:
TEMaTUKH JTS periie- - MPUMEHSATH (PU3NICCKHUE 3aKOHBI 1 MATEMaTHICCKUE METO-
HUS 33]1a4 WHKEHEPHOU JIbI JUTSL PEIIeHUs 33]1a4 TEOPETUIECKOT0 U IPUKIIATHOTO Xa-
JeSATEIIEHOCTH pakTepa.
OIIK-1.3. Baaners:
- HaBBIKaMU UCTIOJb30BaHUS 3HAHUH (DU3NKH U MAaTEMAaTUKH
MIPY PENICHUY MTPAKTHYECKUX 3a7au.
Brnageer metonamu OIIK-3 OIIK-3.1. 3Hatsb:

MOWCKA, XpaHEHUs, 00-
paboTKu, aHAIU3a 1
MIPEJICTaBICHUS B Tpe-
O0yemoM (hopmate uH-
dbopMaruu u3 paznnd-
HBIX HCTOYHHKOB U 0a3
MaHHBIX, COOII0Ias
IIPH 3TOM OCHOBHBIC
TpeboBanus nHpGopMa-
MOHHOIT 0e30I1acHO-
CTH

- “H(pOPMAITMOHHO-KOMMYHUKAITHOHHBIE TEXHOJIOTHH TTPU
MOKMCKEe HEOOX0AUMOMN MHPOpMAIIH;

- COBPEMEHHBIE PUHITUIIBI TTOMCKA, XPAHEHHUs, 00pabOTKH,
aHaM3a ¥ TpeJICTaBICHHs B TpeOyemom dopmare HHPOp-
MaIuu.

OIIK-3.2. YMeTs:

- pemats 3a1a4n 00paboTKH JaHHBIX C TOMOIIBIO COBpe-
MEHHBIX CPEJICTB aBTOMATH3AIINH.

OIIK-3.3. Binaners:

- HaBBIKaMU oOecrieueHrst THPOPMAIIMOHHON 0€30TTaCHOCTH.




4. CTPYKTYPA U COAEP) KAHUE JUCHUIIJIMHBI

4.1. O0beM TMCUMILUIMHBI M BUJbI Y4eOHOH padoThl

OO6m1ast Tpy10EMKOCTh Y4EOHOM TUCHIUILINHBI COCTaBsAeT 15 3a4éTHBIX eauHuIlbl, 540 ak. yacos.

Bcero AK. 4achl 10 ceMecTpam
Buj yueOHoi1 padoThl aK. 1 5 3 4
4acoB
AynutopHasi padoTa, B TOM YHcJIe: 207 54 51 51 51
Jlexuuu (JI) 69 18 17 17 17
[Tpaktuueckue 3ansatus (I113) 69 18 17 17 17
Jlaboparopusbie pabotsl (JIP) 69 18 17 17 17
CamocrositeabHas padora crygentoB (CPC), 261 36 111 75 39
B TOM 4HcJIe:
Pacuetrno-rpaduueckas padora (PT'P) 48 12 12 12 12
[TonroToBka K KOHTPOJIBHOU paboTe 18 3 6 6 3
[ToaroroBka K MpakKTUYECKUM 3aHATUIM 53 9 16 16 12
Odopmienne 1a00paTopHBIX paboT 56 12 16 16 12
PaGora B 6ubnmorteke 86 61 25
IIpome:xxyTounasi arrecTanus — 3a4er (3) 72(9) 3) 36(9) 3) 36(9)
sk3ame (9,) 3auer (3) sx3amen (3,)
OO0mas TPy10eMKOCTh THCIHIIJIHHBI
aK. yac. 540 90 198 126 126
3a4. ejl. 15 2,5 55 3,5 3,5

4.2. ConepxaHue U CUUTIMHBI

Y4eOHBIM IJIaHOM NpEaAYCMOTPCHBI: JICKIIUH, ITIPAKTUYCCKUEC 3aHATHUA, J'Ia60paTOpHLIe pa6OTBI u

caMOCTOATENIbHAs padoTa.

4.2.1. Pazaeinl TUCHUILINHLI U BUABI 3aHATHH

Buanl 3ansaruii
5 -
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1. |Pasgmen 1. ®usuueckue OCHOBBI MEXaHHUKH. 36 6 6 12 12
2. |Pasgen 2. OCHOBEI MOJIEKYJISIPHON (DM3HKH M TEPMOIHMHAMMKH. 34 6 10 6 12
3.  |Pasgen 3.Mexanuka xuakoctu. I pasuranuonnoe noje. CTO. 20 6 2 - 12
4, |Pazpmen 4.D7€KTPUYECTBO M DIEKTPOMATHETU3M. 162 17 17 17 111
5. |Pasgen 5.Kone6aHus U BOJIHBL 28 5 5 3 15
0. |Pa3nen 6.BosHOBast M KBaHTOBAs OITHKA. 98 12 12 14 60
7. |Pasgen 7.21meMeHTHI aTOMHOM (DH3HKH. 15 2 2 7 4
8. Pazgen 8.OneMeHTH KBAHTOBOW MEXAaHUKHU M COBPEMEHHOH (U3H- 20 5 3 4 8
KH aTOMOB ¥ MOJIEKYL.
9. |Pasgen 9.®u3MKa MONYNPOBOIHUKOB. DIECKTPOHHEIE TPUOOPHI. 28 6 4 6 12
10. Paznen 10.21meMeHTHI KBAHTOBBIX CTATUCTHK U (PH3UKA TBEPIOTO 12 2 2 } 8
Tena.
11. |Pa3men 11.0cHoBBI (U3UKY s17Ipa U SICMEHTAPHBIX YaCTHII. 15 2 6 - 7
Hroro:| 468 69 69 69 261




4.2.2. Conep:xkanue pa3iejoB THCHUILINHBI

Ne
n/

Pasznen
JTUCHUILINHBI

Couepma}me JEeKIMOHHbIX 3aHATHIl

TpyroemkocTs
B aK. yacax

1 cemecTp

OCHOBHBIE TEOPUH PUZUIECKOTO MHUPA.

du3nueckrie BEINYUHBI U SMHUIBI UX u3MepeHus. Kune-
MaTHKa ¥ TIMHAMHKA MOCTYNATEILHOTO U BPAIATeILHOTO
nBmwKeHus. Pabora 1 sHeprus. 3aKoHBI coXpaHeHus. Mexa-
HUKa HEC)KUMACMOM HIKOCTH.

I'paBuTarmonHoe nose 3emMiu.

DNeMEHTHI MONEKYIISIPHO-KUHETUYECKON TEOPUH UACATBHBIX
razoB. YpaBHEHHUE COCTOSHUS UACAIBHOrO ra3a. SIBiaeHus
neperoca. TepMonnHamudeckas cuctema. CteneHn cBOOOIBI
MOJIEKYII.

3aKOHBI TEPMOJIMHAMUKHI. DHTPOIUSL.

Merton Ditnepa. Jluanu Toka. TpyOka Toka. Y paBHEHHUE HE-

pa3pbIBHOCTH CTpyU. YpaBHeHUE bepHymu. JlamuHapHoe u
TypOynentHoe Teuenne. Yucno Pelinonbaca. OcuoBsl CTO.
[IpeoOpazoBanue Jlopenia. B3anMocBs3b Macchl U SJHEPTHUH.

HToro no cemectpy

18

2 ceMecTp

DIIeKTPOCTaTHKA B BaKyyMe U BemiecTBe. [[0CTOSTHHBIN AiIeK-
TpUUeCKUi TOK. MarHuTHoe 1mosie. 3aKOHbl MarHeTH3Ma.
JIBr>KeHHeE 3apsKEHHBIX YaCTHIl B MATHUTHOM U 3JIEKTpHYE-
CKOM 110j1e. MarHuTHBIE CBOMCTBA BEIECTBA. DJIEKTpOMar-
HUTHAasI HHAYKIHSL.

17

HToro no cemectpy

17

3 cemecTp

MexaHu4eckue U AIEKTpHIeCKHe rapMOHNYECKUe Kojeha-
Husi. CBoOOIHBIE TapMOHUYECKHE KOJIeOaHus B KoJieOaTeb-
HOM KoHType. Cnoxenue konebanuii. Auddepenunansuole
ypaBHeHUs konebaHuii. BeiHykieHHbIe Koebanus. [epe-
MEHHBI TOK. MexaHn4ecKre U IIEKTPOMAarHUTHBIE BOJIHBI.
BonHoBOe ypaBHeHHE. DHEPIus IEKTPOMarHUTHBIX BOJIH.
VMITyJ1bC 37I€KTPOMAarHUTHOTO TTOJISL.

Bonnosast ontuka. Matepdepenuyst, audpakuus, monspusa-
s, IMCIIEPCHs U TOTJIonIeHne cBeTa. KBanToBas onTuka.
Temnosoe uznydenune. ®ortonsl. Porordpdext. YpaBHeHHE
OutamTeitHa U1 hotoddhdexra. ENMHCTBO KOPITYCKYJISIPHBIX
Y BOJTHOBBIX CBOMCTB 3JI€KTPOMArHUTHOTO M3JIYYEHHSI.

12

HToro no cemectTpy

17

4 cemecTp

Mogens aroma Pesepdopna. JInneituaTelii criekTp aroma Bo-
nopoxaa. O6obmennas hopmyna bansmepa. Teopus bopa mis
BOJIOPOJIONIOJOOHBIX CHCTEM.

l'unotesa ne bpoiins, mpuHIMI HeonpeaeneHHocTel [ eil-
3eHbepra.

Bounnosas ¢pynkuus. Ypasaenune [lpennarepa. Yactuna B
OJTHOMEpPHOM MOTEHIIMAIIBHOM «sIIHKe». KBaHTOBEIN rapmMo-
HUYECKHUI OCIMILIATOP.

CoOcTBeHHBIE M IPIMECHBIE TTOIYIPOBOIHUKH. MeXaHnu3M
ANIEKTPOIPOBOIHOCTH, P-N TIepexo. JIHoab! ¥ TPaH3UCTOPHI.
Oddexr Xomta B HOTyIpOBOIHUKAX.

10.

10

IloHsATHE O KBAHTOBBIX CTATUCTHKAX. q)epMI/IOHI:I ¥ OO30HEL.




Ne
Paznen . TpynoemkocTh
n/ Conep:kanue JeKUMOHHBIX 3aHATHI
y | AMCLHILIMHDI B aK. yacax
Pacnipenenenne @epmu-/lupaka n bosze-DiHmTeiHa. Die-
MEHTHI 30HHOH Teopuu. Pacnipenenenre 3JeKTpOHOB O
SHEPTEeTHYECKUM 30HaM.
Pasmep, coctas u 3apsn aTOMHOTO siapa. JledekT Macchl 1
sHeprus cBs3u. CIIMH ¥ MarHUTHEIN MOMEHT saapa. Paanoax-
11 11 TUBHOE M3ITYYCHHUE U €T0 BUIBI. 3aKOHOMEPHOCTH U CBOMCTBA 2
anbda- 1 OeTa-pacmagoB U TaMMa-U3IydeHHs. SnepHbIe pe-
aKIUH.
HToro no cemectpy 17
Hroro: 69
4.2.3. IllpakTHyecKue 3aHATHUS
Paszpnen
Ne . TpyroemkocTh
JUCIH- TemMaTHKa NPAKTHYECKUX 3AHATHI
n/n B aK. yacax
IJIMHBI
1 cemecTp
1. Kunematuka u 1uHamMHKa MaTepraJbHOW TOYKH. 2
2. 1 3aKOHBI COXpaHEHHS B MEXaHUKE. 2
3. KunemaTtuka u AuHaMuKa BpalaTeIbHOTO IBIDKCHUS. 2
4 YpaBHEHHE COCTOSIHHS UACATHHOTO Ta3a. 2
' OcHosHoe ypaBHeHue MKT u criencTBus U3 Hero.
5. 2 SAsnenuns nepenoca. Crenenn cBo6oab1. M30mporieccrl B razax. 4
6. [IepBoe u BTOpOE Hauano TEPMOJUHAMHUKHI. DHTPOIIHSI. 4
7. 3 MexaHuKa HEC)KUMAEMOI XUIKOCTH. 1
8. Onementsl CTO. 1
Hroro no cemecrpy: 18
2 cemecTp
9. HanpspbkeHHOCTB M TOTEHIMAN AIEKTPOCTATUIECKOTO TTOJISL. 4
10. 4 3axonbsl Oma. TemsoBoe eficTBrE TOKa. 4
11. MarauTHbI€ TIOJISI TOCTOSTHHBIX TOKOB. 4
12. ONEeKTpOMarHuTHBIE SIBJICHUS. 5
Hroro no cemectpy 17
3 cemecTp
13 MexaHnuecKre U IeKTPHYeCKre TApMOHHYECKHE KOJIeOaHH . 1
' CroxeHue KoneOaHui.
14. 5 BosHel B ynpyrux cpeaax. 2
OnextpomaranTHele BoJHBL. ®azoBasg ckopoctb. OOBEMHas
15. IUIOTHOCTb DHEPTUM AJIEKTPOMAarHUTHOTrO 1o Bextop YmoBa- 2
[ToliTunra.
16 WnTepdepenmms cera. Ompit FOnra. Konpua Heiotona. 2
) WnuTepdepeHnyst B TOHKUX TIIEHKAX.
17 Hudpaxnus cBeta Ha MIENU, AUCKE, KPYTJIOM OTBEPCTHH U MPO- 5
] 6 CTpaHCTBEHHOH TU(PpaKIOHHON pemETKe
18. [Monspuzanyst U BpalieHue MIOCKOCTH MOJSPU3ALIH. 2
19 BzaumoneiicTBue cBeTa ¢ BelecTBoM. Jlucnepceus ceera. 2
' [ornomenue ceera.




Pazgen
Ne . TpynoemkocTh
o/ | AECLH- TemaTnka NpakTHYeCKUX 3aHATHI B AK. 4aCaX
IVTHHBI
20. Bremnnit potosnextpudeckuit 3¢ pext. ©oToHbI. 2
21. Addexr Komnrona. KopnyckynsipHO-BOTHOBOM Ayalu3M. 2
HToro no cemectpy 17
4 cemecTp
29 7 Jluneliyateiii criekTp aroma Bojaopoaa. O6obmeHHas dopMmyia 5
Banpmepa. Teopust Bopa amst Bomopo10noio0HBIX CHCTEM
23, Bomnsr ae-bpoiinsa. CootHommenune nHeonpenenennoctei [ eizen- 1
8 Oepra
o ATOM BOJIOpOZIa B KBAHTOBOI MEXaHHUKE. 9
KBaHTOBBIC YKCIIa U KBAHTOBBIC COCTOSHHUS
o5, Pacyer »neKTpONpOBOJHOCTH COOCTBEHHBIX W MPHMECHBIX II0- 2
9 JYTTPOBOJTHUKOB.
26. Brytpennmnii poroaddexr B momynpoBogankax.P-n mepexo. 2
27. 10 Oneprus ®epmu. lllupuna 3anpeméHHoN 30HbI. 2
28, Pa3mep, cocTaB 1 3apsi1 aTOMHOTO s/pa. 5
JHedekt Maccel ¥ SHEprus CBsI3M.
29. 1 SAnepHble peakuuy. 2
30. 3aKOHOMEPHOCTH PATUOAKTUBHOTO pacmaja. 2
HToro no cemectpy 17
HToro: 69
4.2.4. JlaGopaTopHble padoThI
Ne Pasnen TpyroemkocTs
AUCIH- Tematnka 1a60opaTopHbIX padoT
n/n B aK. yacax
IJIMHBI
1 cemecTp
1. ONEeMEHTBI TEOPUH MOTPEMHOCTH. 2
2. 1 MexaHuKa MOCTYNATEeIbHOTO IBUKSHHUS M 3aKOHBI COXPAHEHHSI. 4
3. BpararensHoe nBmwkeHre. MexaHuueckue KoyieOaHust U BOJIHBI. 6
4. TepmoarHaMHYECKHE NPOLIECCHI B HACAIBHBIX M PEAJIbHBIX ra3ax. 2
5. 2 TerutoBbie mporiecchl B TBEPABIX TeNaX M KUIKOCTSIX 2
6. SIBNeHus IepeHoca B TEPMOIMHAMUYECKUX HEPABHOBECHBIX CUCTEMAX. 2
HToro no cemecTpy 18
2 ceMecTp
7. DJIEKTPUYECKOE U MarHUTHOE I10JI€ B BAKYYME U B BEIIIECTBE. 5
8. 4 [TocTOsIHHBIN 3JIEKTPUUECKUH TOK. 6
9. [lepeMeHHBIH ANEKTPUIECKUN TOK. 6
HToro no cemecTpy 17
3 cemecTp
10. 5 OnekTpuyeckue KojaeOaHHs. 3
11. 6 BonroBas npupoja caera. 8
12. KopnyckynsipHas npupoJia cBera. 6
HToro mo cemecTpy 17
4 cemecTp
13. 7 ®Pu3uKa aTOMOB M MOJIEKYJL. 7
14. 8 OJeMeHThl aTOMHON (YH3HKH. 4
15. 9 ®du3uKa noayIMpOBOAHUKOB. DJIEKTPOHHBIE TPHOOPHI. 6
HToro mo cemecTpy 17
Hroro: 69




5. OBPA3BOBATEJIBHBIE TEXHOJIOTUHA

B xoz1e 00yueHust mpuMeHsoTCS:

Jlekuum, KOTOpBIE SIBISIFOTCS. OHUM M3 BaKHEUIIMX BHUJIOB YUEOHBIX 3aHSITUM M COCTABIISIOT OCHOBY
TEOPETUYECKOM MOATOTOBKH 00y4Jaromumxcs. L{enu IeKIMOHHbIX 3aHATHHA:

-JaTb CHCTEMAaTH3MPOBAHHBIC HAy4HbIC 3HAHWA IO JUCLMIUIMHE, aKLCHTUPOBATh BHUMAaHHE Ha
HanOoJIee CIOKHBIX BOIIPOCAX TUCHUILIUHBL;

-CTUMYJIUPOBAaTh ~AKTUBHYIO II03HABATENbHYIO JIEATEIBHOCTh  OOYYarolIMXCs, CIIOCOOCTBOBAThH
(OPMHUPOBAHUIO UX TBOPYECKOTO MBILIICHUSL.

IIpakTnyeckue 3ansiTust. L{enm npakTHUECKUX 3aHATHMI:

-COBEpPILIEHCTBOBATh YMEHUS U HABBIKM PELIEHUS IPAKTUYECKUX 3a/1a4.

I'maBHBIM coJiepyKaHUEM 3TOrO BHUJA YUEOHBIX 3aHATHH SABIIETCS paboTa KaKAoro 00ydaromerocs mno
OBJIQJICHHIO TIPAKTUYECKUMHI YMEHUSMH M HaBbIKAMU MPO(eCCHOHATBHON IESITeIbHOCTH.

JlabopatopHbie pa6oThl. L{enm 1abopaTopHbIX 3aHITHIA:

-yOIIyOUTh W 3aKPENUTh 3HAHWS, MOJTYYCHHBIE HA JIKIMAX M B MPOIECCE CaMOCTOSATENBHOW paboThI
00y4JaroIMXCsl ¢ yueOHOM U HAyYHOU JTUTEpaTypOii;

['maBHBIM cofep>KaHUEM 3TOTO BUJA YUEOHBIX 3aHITUH sABJsieTcsl padoTa Kakaoro oOyyaromerocs mno
OBJIJICHUIO IIPAKTUYECKMMHU YMEHUSMH M HaBbIKaMU IIPO(eCCHOHAIbHON JIeSITeIbHOCTH.

Koncyabranum (Texymias KOHCYIBTAIMS, HAaKaHYHE 3auema/sK3ameHa SIBISIETCS OTHOW W3 (GopMm
PYKOBOJCTBA y4eOHOW pabOTON OOYdYaroIMXCsl M OKa3aHUS UM IMOMOIIM B CaMOCTOSITEIBHOM H3y4YEHHU
Marepuana JAUCLUIUIMHBL, B JUKBUIAIMHA UMEIOLIMXCS NPOOEIOB B 3HAHUSX, 3a/I0JDKEHHOCTEH 10 TEKYLIUM
3aHSTHUSIM, B [IOATOTOBKE IIMCbMEHHBIX Pa0OT (IPOEKTOB).

Tekyliue KOHCYJIbTallMM IPOBOSTCS IperojaBaTesieM, BEAyLIUM 3aHATHS B Y4eOHOW Trpymre,
Hay4HBIM PYKOBOJIUTEIEM U HOCAT KaK MHIMBULyaJIbHBIN, TaK 1 IPYIIIIOBOM XapaKTep.

CamocrosiTtesibHasi pa0oTra o0y4yaroIIMXCsl HalpaBlieHa Ha YIIyOJIEHHE U 3aKpeIUIEHUE 3HAHUM,
NOJTYYEHHBIX Ha JIEKUUSAX M JIPYIHX 3aHATUAX, BBIPAOOTKY HAaBBIKOB CAMOCTOSITEIBHOTO AKTHBHOIO
MIPUOOPETEHUs] HOBBIX, JONOJIHUTENBHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIMM Y4eOHBIM 3aHATHSIM U
IIPOMEXYTOYHOMY KOHTPOJIIO.

6. OHEHOYHBIE CPEJACTBA IS TEKYIEI'O KOHTPOJISI YCIIEBAEMOCTMU,
MNPOMEXYTOYHOM ATTECTALIMHU IO U'TOT'AM OCBOEHUSA JUCITATLIIAHBI

6.1. OneHovnblie cpeacrea aJis CaMOCTOSITENbLHOM paﬁoTbl ’ TEKYLIECro KOHTPOJIsA
yYcneBaeMoCTH

6.1.1. Ipumepunas tematuka PI'P
Paznen 1. ®u3nyeckne 0CHOBBI MEXaHHKH

1. KpuBosmHEHOE NBHKEHNE MAaTEPUAIIbHOU TOUKH.
2. BpamarenpHoe JBUKEHHE MaTEPUATILHOU TOUKH.

Paspnen 2. OCHOBBI MOJIEKYJISAPHON (PM3MKH U TEPMOAMHAMUKHU

1. Pacnipenienenue MoJieKys o CKOPOCTM (pactnpenenenre Makcpenna).
2. Pacnipennenenue MoJieKys 1o sHeprusM (pacnpenenenue bonpimana).

Pa3neu 4. DiieKTpru4ecTBO 1 MAarHETH3M

1. Pacuer xapakTepHUCTUK 3JEKTPOCTATHUECKUX T0JIeH ¢ moMolIbio Teopemsl ['aycca.
2. Pacuer Hanps>kEHHOCTH U ITOTEHIIMAJIA 3JIEKTPOCTATUUECKOT O TIOJIS AUIIOISL.
3. PacuéT napaMeTpoB 1IeNu EPEMEHHOTO TOKA.

Pa3znen 6. BostHOBasi M KBAaHTOBAasA ONITHKA

1. BonnoBas onrtuka. aTepdepeHIus ceera.
2. Mudpaxius ceera.



Pa3znen 8. JjieMeHTHI KBAHTOBOI MEXaHUKH U COBPeMEHHOM (P3UKHM AaTOMOB U MOJIEKY.JI.

1. Pacuer anuHbl BOIHBI A€ bpoilyis MUKpOUYacTHUL], yCKOPEHHBIX JIEKTPUYECKUM I10JIEM
2. YacTuua B IIOTEHIUAIILHON SIME.
3. KBaHTOBO-MEXaHUYECKOE OMHMCAHNE BOIOPOAOINOI00HOTO aToMa.

Pa3nen 9. ®u3uka noJynpoBoAHUKOB. JJIeKTPOHHbIE MPUOOPHI.
1. Pacder 251eKTpOIPOBOTHOCTH MOIYIIPOBOTHUKOB.
6.1.2. Bonmpochbl, BRIHOCHMbIE HA CAMOCTOSITEIbHOE H3yUeHHe

B pamkax caMmocTosTETbHON pabOThl 00yJarOIIUECs JOKHBI MTOJYYUTh MIPEICTABICHHE U OCBO-
UTh CJIELYIOIUN MaTepral.

Pasznen 1. ®u3nyeckne OCHOBBI MEXaHHKH

1. HemnepuuanabHble CUCTEMBI OTCUETA.

2. I'paBuTanimonHoe nosie.

3. 3akonsbl Kemnepa.

4. DneMeHThl MEXaHUKH JKUJIKOCTEH.

5. OCHOBBI CIEIMATTLHOM TEOPUU OTHOCUTEIBEHOCTH.

Pa3nea 2. OcHOBBI MOJIEeKY/JISIPHOM (PU3UKHU U TEPMOJIMHAMHUKH

1. CratucTudeckue pacipeiesieHusl.
2. PeanbHble ra3sl.

3. ArperatHbie COCTOSHMUSI.

4. ®azoBble EPEXOABI.

5. CBoMCTBA JXKHUIKOCTEH.

Pa3gen 3. Mexanuka Hec:KUMaeMoOl KuaKkocT. JdiaeMentsl CTO

1. Kunematuka HECKMMAaEeMON KHJIKOCTH.
2. JlnHaMHKa HEC)KUMAEMOU KHUJIKOCTH.
3. IlpeobpazoBanus Jlopenua.

4. PenaTuBUCTCKasl TUHAMUKA.

Pazgen 8. DiieMeHTHI KBAHTOBOM MeXaHUKH M COBPeMEeHHOI (PU3NKH ATOMOB M MOJIEKY.JT

1. KopryckynsipHO-BOJTHOBOM JyaJIn3M CBOMCTB BEILIECTBA.

2. I'mnore3a ne-bpoitns.

3. CootHomieHne HeomnpeaeneHHocrel [ 'elizenbOepra.

4. Bonnosas ¢ysakuus. Ypasuenus Llpeaunrepa.

5. AToM BofiopoJia B KBaHTOBOM MexaHuke. KBanToBble uncia. CIUH 3J€KTpOHa.

Pazgen 11. OcHoBbI GU3MKH ATOMHOIO S/IPA M 3JIEMEHTAPHBIX YaCTHIL

1. SAnepHble CUITBL.
2. Monaenu siapa.
3. Meroasl perucTpaury paauOaKTUBHBIX U3ITy4EHUH.
4. SnepHble peakyH.
5. OcHOBBI (UBHKHU AIEMEHTAPHBIX YACTHII.
Kpome 3Toro cTyeHThl JOHKHBI CAMOCTOSATEIBHO TOTOBUTHCS K J1a00OpPaTOPHBIM paboTaMm.

6.2. OneHo4YHbIE CPeICTBA Js MPOBEJAEHUs MIPOMEKYTOUHOI aTTecTAlINU
6.2.1. IIpuMepHbIii nepeyeHb BONMPOCOB/3a1aHMIl K IK3aMeHY.
duznyeckne 0CHOBHI MEXaHUKH

1. Kakue cymecTByIOT OCHOBHBIE (POPMBI U METOABI 00PaOOTKHU SKCTIEPUMEHTAIBHBIX JTaHHBIX ?



2. UYrTo Ha3bIBAIOT MOTPEITHOCTHIO MPSAMBIX M3MEpPEeHHI? UTO Ha3BIBAIOT MOTPEITHOCTHI0 KOCBEHHBIX
n3Mepenuii? Uto Takoe cucteMaTHueCKUe NOrpelHOCTH?

3. Uro Ha3pIBaeTCS MTHOBEHHOW CKOPOCThIO? UTO HA3bIBAETCS CPEAHEH CKOPOCTHIO?

4. Yto Ha3bpIBae€TCs YIJIOBOM CKOPOCTHIO U YIJIOBBIM YCKOPEHMEM BpAILEHUS M B KAaKUX €IUHHUIAX
OHU U3MEPSIOTCS?

5. Cdopmynupyiite mepBblii, BTOpoil U TpeTwii 3akoHbl HproToHa. Kakas Qusudeckas BemudmHa
Ha3bIBAECTCSI UMITYJIbCOM CHUJIbI?

6. Kakas ¢pusnueckas BenuunHa Ha3bIBaeTCs UMITyJabcoM Tena? B xakux enumaumnax CU usmepsercs
UMIYJbC Tena?

7. UYto Ha3bIBaeTCs LIEHTPOM MacC CUCTEMbl MaTepUaJIbHBIX Touek? Kak JIBHXKETCs LIEHTp Macc 3a-
MKHYTOU CUCTEMBI?

8. Uro HazpiBaroT sHeprueit? IloTeHIManbHas U KHHETUYECKask YHEPTUSL.

9. PaGota nmocrosiuHo# cwibl. B kakux exuauax CU uzmepsiercs padora?

10. 3akoH coxpaHEHUS MOJTHOW MEXaHUYECKOM SHEPTHH.

11. Kakas ¢usnueckas BedMYMHA Ha3biBaeTcs MoulHocThi0? B kakux emununax CU usmepsercs
MOILHOCTb?

12. Yro takoe MoMeHT cuiibl? UTo Takoe MOMEHT UMIYJIbca MaTepUaIbHOW TOYKU U TBEpAOro Tena?
Kak onpenensiercst HarpaBieHHe BEKTOpa MOMEHTa UMITyJIbca?

13. BriBenute u chopmynupyiiTe ypaBHEHHE AMHAMUKH BPAlIaTeIbHOTO IBMXKEHUS TBEPOTO Tea.

14. B uyem 3axnrouaercs ¢u3MyecKas CYUIHOCTb 3aKOHA COXpPAaHEHUS MOMEHTa uMmiyiabca? B kakux
cucteMax OH BblnonHsercs? [IpuBeaure npumepsl.

15. ComocTaBbTe OCHOBHBIE YpaBHEHHS AMHAMUKH MOCTYNATEIbHOTO U BPAlLlaTEIbHOIO JIBUYKEHUH,
MIPOKOMMEHTHUPOBAB UX AHAJIOTHIO.

16. Uro Takoe MOMEHT HHEPIMH Tena?

17. KaxoBa poiib MOMEHTa HHEPIIMU BO BpAILATEIbHOM JIBKEHUU?

18. Cdopmynupyiite u nosicaute Teopemy LlTeiinepa.

19. Yto Ha3pIBaeTCsI MOMEHTOM WHEPLUH T€Ia OTHOCUTEIBHO HEMOBI)KHOW TOYKU M OTHOCHTEIBHO
HenoBWKHOM ocu? Kak onpezensercss HanpaBiIeHUE MOMEHTA CUJIbI?

20. Yro Takoe Bec Tena? B yem orimMuue Beca Tena oT cuibl TskecTu? Kak 0ObACHUTH BO3HUKHOBE-
HHE HEBECOMOCTH TIPU CBOOOIHOM IMaieHUN?

21. Yto Takoe HANPSHKEHHOCTH MOJIS TATOTEHUS?

22. Kakoe mosne TSTOTeHus Ha3bIBaeTcs 0fHOpoIHBIM? LleHTpanbHBIM?

23. Tlouemy TsKenoe Teno He majaaer ObicTpee jerkoro? IlokaxxuTe, 4To CUIIBI TATOTEHHUS KOHCEpBa-
THUBHBI.

OcCHOBBI MOJICKYJISIPHOM (DM3MKH M TEPMOAUHAMHKH

1. UYro Takoe mamnenue? [laBieHue — BeIMYMHA BEKTOpHAs WM cKaysipHas? KakoBa enuHuIa usme-
penus nasnenus B CHU?

2. YUro Ha3BIBaeTCS JMHAMHYCCKUM JaBiieHueM? ['mapoctarndeckuM aaBiieHueM? T10JHBIM JaBiICHH-
em?

3. Kakue mpuOOpsI ciaykar Ui U3MEpeHHs JHHAMUYECKOTO JaBleHHus? [ MIpOCTaTHYecKOro naBiie-
Hus? [lonHoro naBieHus B KUAKOCTH? UTO HA3BIBAIOT JMHMUEH TOKA B )KUAKOCTU? UTO Ha3bIBalOT TPyO-
KOU Toka?

4. KakuM ypaBHEHUEM ONMCHIBACTCS CTALIMOHAPHOE JIBUKECHUE HJI€AIbHON KUKOCTH ?

5. Kakoe Tedenune )XHIKOCTH Ha3bIBACTCS JTAMUHAPHBIM, TYpOYJIEHTHBIM?

6. Kakoii xapakrep uMeeT B3aMMOICHCTBHE MOJIEKYJI HJI€aJIbHOTO ra3a?

7. Kakue BaM u3BecTHbI (OPMBI 3aMKUCH YPAaBHEHUS COCTOSIHUS MJI€aIbHOIO ra3a?

8. Kakas u3 ckopocteit MoseKyn 60ble — CpeaHss Ui Hauboee BeposiTHasA?

9. Kakoga pazmepHocTh K03 dunmenTa nuddy3un?

10. Kak cBsi3aHbI ApyT ¢ ApyroM KO3 HUIMEHTHI SBICHUH nepenoca?

11. Chopmymupyiite ypaBHeHue Ban-nep-Baanbca.

12. KakoB cmbici mocTostHHBIX Ban-nep-Baansca? Uro takoe BHyTpeHHee naBienue? Kakoe 3Haue-



HUE IIPUHUMAIOT TH ITOCTOSHHBIE ISl MICAIBbHOIO ras3a?

13. OO6wsacuute 3¢ dexr xoyns — Tomcona. Kakoit apdext xoyns — ToMcoHa HA3BIBAIOT MOJIOKH-
TEJIbHBIM, a KAKOM OTPHULIATENIbHBIM?

14. Yewm TepMOIuHAMHUYECKHI MOAXOJ K PACCMOTPEHUIO (PU3MUYECKUX SBICHHUN OTJIMYAETCS OT CTAaTH-
CTHYECKOro noaxozna?

15. [laiiTe onpeneneHus TEIUIOEMKOCTH, YAEIbHON U MOJIIPHON TEIUIOEMKOCTH BEILLIECTBA.

16. IlpuBeaure paznuusbie (GOPMYIUPOBKU BTOPOIO 3aKOHA TEPMOJUHAMUKH.

17. Yro takoe sHTponusa? Kakas cBsI3b SHTPOIIMU CO BTOPHIM HA4yajlOM TEPMOAMHAMUKH? YKaxuTe
CBSI3b DHTPOIIUU C TEPMOJUHAMUYECKON BEPOATHOCTBIO.

JIeKTPUYeCTBO U MATHETH3M

1. Bo ckomnbko pa3 KyJOHOBCKas CHJIa OTTAIKMBAHUS IPOTOHOB OOJIbIIIE CHIIBI MX MPABUTALIMOHHOTO MPUTS-
KEHUSA?

2. Tloyemy npu OMMCaHUM MEXAHUYECKOTO JBIDKEHUS HE YUUTHIBACTCS CHIIa ANIEKTPOCTATHYECKOTO B3aUMO-
JefCTBUS 3apsiIoB, U3 KOTOPBIX COCTOAT Tesa?

3. Tloyemy mMoynb HAMPSPKEHHOCTH TIOJIS IPOTMIOPLIMOHANICH CTETICHH CTYIIIECHUSI CHJIOBBIX JIMHUI HAIpsDKEeH-
HocTH?

4. Kak dopmymupyercst Teopema ["aycca [uist 3apsaoB, MOMENIEHHBIX B CPETy C IUAIEKTPHYECKOM MPOHHUIA-
eMOCTBIO € ?

5. Cdopmynupyiite Teopemy ['aycca B muddepenimansHoil popme.

6. Tlocrpoiite rpadvik 3aBHCHMOCTH JTUICKTPUYCCKOM MPOHUIIAEMOCTH CETHETOMICKTPHKA OT HAIPSHKEHHO-
CTH BHEIIIHETO IOJIS.
OueHnTe MEKTPOEMKOCT 3eMITH, CUnTas ee Chepoid.
Yrto Takoe CTOPOHHME CHJIBI M KAaKOBa MX mpupoaa’?
B uewm 3akitouaercst pU3NUECKUI CMBICIT AJIEKTPOABIIKYILEH CHIIbI, IEHCTBYIOIIEH B Lienu?

10. Hamummre 3akonsl Oma u JIxxoyns—Jlenmna B muddepeHmuansaoi Gopme.

11. Kak ¢popmynupyrores npasuia Kupxroga?

12. Yemy paBeH M KaKk HANPaBICH MarHUTHBIH MOMEHT PAMKH C TOKOM?

13. Yemy paBHa pabota cuibl JIopeHna npu ABMKEHUH IPOTOHA B MAarHUTHOM ToJ1e?

14. Bo3HuKaeT Ju MHAYKIMOHHBINA TOK B IPOBOASIIEH paMKe, MOCTYNAaTeIbHO JBUXKYIIEHCS B OJHO-
POJHOM MarHUTHOM IoJie?

15. Kakoga npupoaa DJIC 31eKTpoOMarHuTHON UHAYKITUN?

16. Yto Takoe BuxpeBble TOKU? BpeaHbl OHU WU 1OJI€3HBI?

17. Tlouemy cepAeUHUKH TpaHCPOPMATOPOB HE AENAIOT CIUIOUTHBIMU?

18. Yro Takoe auamarnetuku? [lapamarnetuku? B uem pasianuue UX MarHUTHBIX CBOHCTB?

19. Yto Takoe HamarHHUeHHOCTH? Kakast BeTMUMHA MOXKET CITY)KUTh €€ aHAJIOTOM B DJIEKTPOCTATHKE?

20. M300pa3uTe 1 MOSICHUTE METIII0 TUCTEpe3nca peppoMarHeTuka.

© o N

KoJie0anus 1 BOJIHBI

1. Yro nHa3bIBaeTca KojebaHueM (KonedaTeslbHBIM JBHXEeHHEM)? UTO Ha3bIBaeTcs MEpHOAMYECKUM
NIBIDKECHUEM?

2. SIBnseTcs U NMEepUOIUYECKOe JIBHKEHHE KosebaTenbHbIM? SIBiseTcss M KosnebaTeabHOe JBHKe-
HUE MTEPUOTUYECKUM?

3. Kakue koneGaHust Ha3bIBAIOTCS TapMOHMYECKMMH? 3alMIINTE YpaBHEHHE MApMOHUYECKUX KOJie-
OaHUi.

4. UYro Takoe aMIUIUTY/a, IEPUO/I, YaCTOTa U (ha3a TapMOHUUYECKUX KOIeOaHHii?

5. UYrto Takoe MareMaTH4ECKHUH, MPYKUHHBIA U GU3NUECKUN MAsITHUK?

6. 3anummre muddepeHImanTbHOe YpaBHEHNE CBOOOHBIX TAPMOHUYECKUX KoJjebaHui 3apsaa B LC—
KOHTYpE, ero peuienne. Kak u3MeHsoTcs co BpeMeHeM TOK U HampsbkeHue B LC— koHType?

7. Kakue mporecchl MPOUCXOIAT MPH CBOOOJHBIX TAPMOHHMUYECKHX KOJICOAHUSAX B KOJEOATEIHHOM
KOHTYpe?



BoJuHoBasi 1 KBAHTOBAas ONITHKA

1. KakoBEI OCHOBHEIE CBOICTBA QJICKTPOMArHUTHBIX BOJIH?

2. Habmogaercs nmu nucnepcusi 3J€KTPOMAarHUTHBIX BOJIH B Bakyyme? B cpene? OTBeT 000CHOBATS.

3. B uem 3axintouaercs nMonepevyHoCTh JIEKTPOMAarHUTHBIX BOJIH? B uem ¢u3nueckuii cMbICi BEKTO-
pa Ymoa-Iloiitunra?

4. He npoTuBOpeUMT JIM sIBIEHUE UHTEP(EPEHLINN 3aKOHY cOXpaHeHus 3Hepruu? OTBET 000CHOBATD.

5. KakoBsl ycnoBus 11t HaOMr01€HUS HHTEPPEPEHIIMOHHBIX MAKCUMYMOB U MUHUMYMOB?

6. Ilpu kakoM ycnoBuu HaOmOIaeTCs YeTKasg HHTep(EepEeHIMOHHAs KapTUHA, CO3/laBacMasi Ha SKpaHe
JBYMSI KOT€PEHTHBIMH HCTOYHHKAMH.

7. Ilouemy B npupoje MOXHO HaOIIOAaTh PAAY>KHO OKPALIEHHbIE TOHKHUE TUICHKU?

8. Ilouemy nudpaxmus 3Byka MOBCETHEBHO OoJiee 3aMeTHA, YeM Judpakuus ceera’?

9. Paznmuuarorcs nu 1upakuMOHHBIE KAPTHUHBI HA KPYTJIbIX OTBEPCTHUSIX Pa3HBIX PaANyCcOB?

10. Kak u3meHuTCS TUQpaKkiMOHHAs KAPTHHA, €CIIM YMEHBIINTh IMUPUHY IIeNied, He MEHSS MOCTOSH-
HYIO pPEIIeTKu?

11. Kak u3MmeHHTCcs ITU(QPAKIMOHHAS KapTUHA, €CIM YMEHBIIUTHh NMOCTOSHHYIO AU(PPAKIMOHHOU pe-
LIETKH, HE MEHsIs 0011ee YUCIIO0 €€ ITPUXOB?

12. Ot 4ero 3aBUCHUT pa3pelaronasi CiocOOHOCTb 0ObEKTHBA?

13. Kak npakTu4ecku OTINYUTh JIMHEHHO-TI0JIIPU30BaHHBIN CBET OT €CTECTBEHHOI0?

14. Ha nmyTu €CTECTBEHHOI'O CBETa PaclOJIOXKEHbI MoJsipu3aTop U aHanuzarop. Kak n3mensercs uH-
TEHCUBHOCTb CBETA HA BBIXOJI€ CUCTEMBI, €CJIM aHAJIN3AaTOp BPaLIaTh BOKPYT JIyda, OCTaBIIsAs HOJISAPU3ATOP
HEMOABMXHBIM?

15. EcrecTBeHHBIN CBET MaJaeT Ha TPaHULly «BaKyyM — JAMUAIEKTPUK» 1oj yriom bprocrepa. [lox ka-
KMMH yIiaMH pacIpOCTPaHSIOTCS OTPaXECHHBIN U IperaoMiIeHHbIN 1yun? Kak oHM nonsipu3oBaHbl?

16. Kakue THIIBI OJIIPU3ALMOHHBIX IPU3M BaM U3BecTHbI? KakoBbI IPUHIMUIIBI UX paOOTHI?

17. Kaxoe sBieHue ucnoib3yercs B mpuzme Hukouns a1 rameHust o1HOro U3 yuei?

18. Yro Takoe nossgpousl? Kakossl ux npeumymecrsa? Hengocratknu?

19. Tlouemy mpu HpOXOXKJAEHUU CBETA Yepe3 MPU3MY MPOUCXOIUT €ro pasioxeHue B cnektp? Kakos
XapakTep 3TOro crekTpa’?

20. B uem cyTb HOpManbHOU Aucniepcuu? AHOMaNIbHOM AUCIIEPCUU?

21. MoxeT JIu MOTJIOIIEHUE CBeTa BbI3BaTh HarpeBaHue Benectsa? Kakos ¢pusnueckuit cMbIC K03¢-
¢unmeHTa MoraoeHus ceera?

22. Kak 00bsacHUTB romy0oii et Heb6a? [louemy Ha 3akare u Bocxoje ConHIe KaKkeTcs KpacHbIM?

23. ITloyemy B CUTHaJIU3allMU IPEUMYILECTBEHHO UCIIOJIb3YETCSl KPAaCHBIN CBET?

24. Yto Takoe TeIIOBOE U3NyuyeHue?

25. Yto Takoe abCOIIOTHO «UE€PHOE TETI0»?

26. Kak nomydena ¢opmyna Panes-/[xunca? OO0bscHUTE TPYIHOCTH, BO3HHUKIINE NMPH OOBSICHEHUH
3aKOHOB TEIUIOBOTO M3JIY4YEHHUS B paMKaX KJIacCUYeCKOU (DU3HKH.

27. KakoBa CBs3b MEX/y BOJHOBBIMH XapaKTEPUCTUKAMH CBeTa (4acTOTa, JAJIMHA BOJHBI) U KOpIyC-
KYJSIPHBIMH XapakTepucTuKkaMu (OoToHa (SHEPrus, UMIYJIbC)?

28. UYro Takoe «kpacHas rpanuna» gorodpdexra?

29. 3aBUCHUT JIU KMHETUYECKasi dHEprus (HOTOAIEKTPOHOB OT MHTEHCUBHOCTH MaJlalollero Ha poToka-
TOJ cBeTa’?

30. Yro takoe s3¢pext Komnrona? ITouemy s3¢pdexr Komntona He HabmromaeTcs 1uis cBeTa B BHJIU-
MOM Juaria3one?

DJIeMeHThI KBAHTOBOM MEXaHMKH M aTOMHOI (pu3nKH

1. PacckaxuTe 0 KOPIYyCKYJISpHO-BOJIHOBOM Ayajin3Me B MUKpoMupe. B uém 3akitouaercs rumnoresa
ne bpoins? Kak onpenensercs ninuHa BoaHbl Ae bpoins?

2. Uto Ha3pIBaeTCS YCIOBHEM HOPMUPOBKH?

3. Kakoit ¢pusnueckuii cMbIca UMeeT BOIHOBas (PyHKIUSA?

4. Kakue usznueckre BEITUMUMHBI U KAKUM 00pa3oM CBS3bIBAIOT COOTHOIIEHUS HEONpPEAEICHHOCTEN
Ieitzendepra?



Kak onpenensiercss KWHETHYECKasi SHEPTUSI B KBAHTOBOW MEXaHHUKe?
Hanummure ypaBuenue Ulpenunrepa aiis cTallMOHApHBIX COCTOSIHUM 3JIEKTPOHA (YACTHLIBI).
Kakoli sHepreTHueckuil ypoBeHb Ha3bIBAECTCS BHIPOXKICHHBIM?
Uro Takoe MOTeHIUAIbHAS «IMa»?
Yemy paBeH K03DOUIMEHT OTPAKEHHS OT MOTEHIUATBLHOTO «Oaphepa»? Uemy paBeH ko3 duim-
€HT NpoIycKaHus (Ipo3pavyHoCTh)?
10. Yemy paBen ko3 dunueHt mpospaunoctd D moreHIuansHOro «bapbepa» TOMMMHON d my1s ciy-
yasi BBICOKOTO «0apbepan?
11. Kakoe siBiIeHHE Ha3bIBACTCS TYHHEIBbHBIM d(pexTom?

©oo~NoO

9J1eMeHTbl KBAHTOBBIX CTATHUCTHK H (1)I/I3I/IK21 TBép)IOl"O TeJIa

Yemy paBeH MUHHUMAJIBHBIN pa3Mep SUYCHKH B pa30BOM IIPOCTpaHCTBE?
Kakwue vacTuipl HazbIBaroTCs epmuoHamMu? Kakue 4acTUIlbl Ha3bIBarOTCS 0030HaAMH?
Yewm otnuuaercs pacnpenenenne Gepmu-/lupaka ot pactpenenenus boze-OitHiureiina?
4. Yro nmoka3piBacT XUMHYECKUHN noTeHuan? Kakue BO3MOKHBIC 3HAUEHHSI MOKET NMPUHUMATh XU-
MUYECKHUI MOTeHIHal y 6030HOB?
5. Kak Benyt cebs 603e-Ta3 u hepMu-Ta3 mpu BHICOKUX TEMIIepaTypax?
6. Kaxkoii ra3 Ha3pIBaeTCs BRIPOKICHHBIM? UTO Ha3bIBAETCS TAPaMETPOM BBIPOKICHUS?
7. Yemy paBHa MakCMMajbHasi KHHETHYECKasi YHEPTHUs, KOTOPYIO MOTYT UMETh JIEKTPOHBI B METaJ-

wh e

8. Uro HazpiBaercst ypoBHeM (Heprueit) @epmu? Uto Ha3wiBaeTcs Temneparypoiit @epmu?

9. Kak, 3nas temmneparypy @epmu u sHepruto Oepmu, OnpeaenuTb BHIPOKIACHHBIM UM HEBBIPOXK-
JICHHBIM SIBISICTCS DJIEKTPOHHBIN ra3?

10. Yro npencrasusier coboii oHOH?

11. Kak onpenensiercs temneparypa Jlebas?

12. Tlpu xakux TemmepaTypax BbIIOIHsETCs 3aKoH [romonra — [1tu?

13. Kak onmchIBalOT COCTOSIHHE 3JIEKTpOHA B kprucTauie? Kak mpoucxoauT oOpa3oBaHue SHEepreTHIe-
CKHUX 30H B KpucTauie?

14. JlaiiTe XapaKTEpUCTHUKH SHEPTETUYECKIM 30HaM AJIEKTPOHA B KPUCTAJLIE.

15. OOBsicHUTE C TOYKU 3pEHUSI 30HHOW TEOPHUH JIeJICHHE TBEPJAbIX TelT Ha METAJIbl, AUDJICKTPUKU H
MOJTYTTPOBOTHUKH.

16. Maiite onpeneneHue AIMHBI cBOOOIHOTO Mpobera anekTpoHa. Uro Takoe apipka? Yto Takoe 3¢-
(dexTUBHAsI Macca AJIEKTPOHA B KpUCTasuIe?

17. Kaxue npumecu Ha3bIBaroTcs HoHOpHBIMU? Kakue nmpumecH Ha3bIBalOTCS aKIIEITOPHBIMU?

18. Uro Ha3wiBaeTcs paboTOii BEIXOA?

OcHOBBI (PU3MKH S1APA M JIEMEHTAPHBIX YaCTHIL

B 1em coctouT simepHas Mmojens aroma Pesepdopma?
[Touemy snepHast MOAEIb aTOMa IPOTUBOPEUYUT 3aKOHAM KJIACCUUECKON AIEKTPOAUHAMUKH?
KakoBbl coBpeMeHHbIE MTPEICTABIEHHS O CTPOSHUU aToMa?
3anumure 06001eHHyI0 popmyny banemepa i criekTpa aToMa BoJOpo/a.
Chopmynupyiite 3akoH Mo3nu.
Cdhopmynupyiite noctynarsl bopa.
KaxoBsl pe3ynpratel onbita @panka — ['epua?
Kakoe cocrosiHue aroma Ha3bpIBa€TCs OCHOBHBIM?
Kakue cocTosiHUS Ha3bIBAIOT BBIPOKIEHHBIMU?
0. Yo Takoe 3HEprusi HOHU3AIUU aToma?
HazoBute BUABI paJOaKTUBHOTO U3JIy4EHUS.
12. KakoBa npupoja y - u3yueHus?
13. KakoBa npupopa P - mznydenus? Kakosa npuposa o - nznydenus? Kak OTKIOHSIOTCS MarHUTHBIM
mojeMm o -, f -, y - ayqu?
14. Kax onpenenuth cpeHee BpeMs )KU3HU PaJHMOaKTUBHOIO JJIEMEHTA?

RBoOoo~Nooa~wNE
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15. Kak onpepensieTcsi akTHBHOCTD PaJMOAKTUBHOIO JIEMEHTa U B ueM usmepsiercs B CI?

16. Kak ompepensieTcss 3KBUBaJICHTHAS /1032 MOTJIOMICHHOTO H3TyICHUS?

17. Kaxkue snemeHTapHbIe YaCTHUIIbI HA3bIBAIOT HYKJIOHAMHU?

18. Kak ompenenuTs 2HEPTHIO CBSI3U siapa’?

19. Yto mpencTaBisOT cOOOM M3OTOIBI, MpUBEAUTE NMPUMEphI? UTo mpeacTaBistoT coboi n3obapei?
[IpuBenuTe MpUMeEpBI.

20. Yro Takoe aedekt Macchl?

21. JlaiiTe onpeneicHNE IICPHON PEAKIIHH.

22. KakoBbl 0011H€ 3aKOHOMEPHOCTH SIJICPHBIX PEaKIUii?

23. Yro Takoe KpuTHYecKas Macca?

24. Kaxk mpoTekaert IenHas s/iepHasi peaKus’?

6.2.2. IlpuMepHbIe TeCTOBBIE 3aJaHUsl K IPOMEXKYTOYHOI aTTecTallnu

Bapuanrt 1
No
Bompoc Bapuants! oTBeTa
/1
Jlnst onipeesieHnst MOJI0KEHHSI MaTEpUATIbHON 1. Teno orcuera.
1 TOYKH B 33/IaHHON CUCTEME OTCUeTa HE0OX0oau- | 2. Pagmyc-BeKTOp 3TOM TOUKH.
' MO 3aJaThb. .. 3. CKOpOCTb TOUYKH.
4. YCcKOpeHHe TOUKH.
Cucrema oTcyeTa MOKET CUMTATHCS UHEPLU- 1. BeimonssitoTcs Bce 3akoHbl HploTOHA.
2 AJIIbHOM, €CIIN B HEH.... 2. Ha Teno He NeiCTBYIOT HUKAKUE CUJIBL.
' 3. OTCYTCTBYIOT IUCCUTIATUBHBIC CUIIBIL.
4. JIefcTBYIOT TOJIbKO IEHTPaJIbHbIE CUJIBI.
PaGota koHCEepBaTUBHOM CHIIBI HA TFOOOM 3a- 1. PaBHa yObIITM OTEHIIMATBHON YHEPTHUH.
MKHYTOM TIYTH. .. 2. PaBHa nipupaIieHui0 KHHETHYECKOM dHEep-

3. TUH.
3. PaBna nHym10.
4. 3aBUCHT OT CKOPOCTHU JBUKEHUS.

Bri6epuTte BhIpakeHue, NpeCTaBIISAIONIEE CO- N RT

601t 3akoH MenneneeBa-KaneiipoHna. 1. P= _A—
o R_R
4 T
m
3. N=—N,
n

4.V =V,(1+at).

UucoMm crenenerd cBo00 b MexaHN4ecKoi cu- | 1. CBOOOHO BpaIIarONIUXCsl 4YacTel CHCTEMBI.
CTEMBbI Ha3bIBAETCS KOJIUYECTBO. .. 2. He3aBUCHMBIX BEJIUYHH, C TOMOIIBbIO KOTO-
PBIX MOKET OBITh 33JITaHO TOJIOKEHHE CHCTEMBI
5 B IIPOCTPAHCTBE.

' 3. He3aBrucHMBIX KOOpAMHATHBIX OCEH B CH-
CcTeMe OoTCcueTa.

4. ITapaMeTpoB, ONIPEACHAIONINX TPACKTOPHUIO
JIBJKEHHSI CUCTEMBIL.

[TepBoe Havaso (mepBbIi 3aK0H) TepMoAHAMU- | 1. VI3MeHeHne BHYTpeHHEH YHEPTUN CUCTEMBI U
KM YTBEPXKIAET, YTO KOJIMYECTBO TEIUIOTHI, CO- | €€ TEIUIOEMKOCTH.

6 00IIIeHHOE CUCTEME, MOYKET TTONTH Ha... 2. YBenuueHue e€ BHYTPEHHEH SHEPTUH U CO-

' BepIlIeHHE pa0OTHI MPOTHB BHEIIHUX CHUJL.

3. I3MeHeHre BHYTPEHHEN SHEPTUU OKPYXKa-
01N Cpe/ibl M COBEPILICHUE BHEIIHUMHU CHJIa-




Bonpoc Bapuantsl oTBeTa
n/n
MU paboTHI HaJ] CUCTEMOIA.
4. BO3HUKHOBEHHE Pa3HOCTH MOTEHIIUAJIOB,
IIPUBOJISLIEH K IEPEMEILIEHHUIO 3apsia U3 O]
HOM TOYKH MPOCTPAHCTBA B IPYTYIO.
[ToreH1man 3JIeKTPUYECKOro OISl YUCIEHHO 1. [ToTeHuManbHOM SHEPTUU TOUCYHOTO 3apsiaa
paBeH... B JJAHHOMN TOYKE MOJISI.
2. PaboTe cuit moJs 1o nepeMeIieHuo eIu-
HUYHOT'O TIOJIOKUTENBHOTO 3apsiia U3 JaHHOU
1. TOYKH TOJISI B OECKOHEUHOCTb.
3. Cune, neicTByONIEH Ha 3apsijl, TOMEIIEH-
HBI B JAHHYIO TOYKY IOJIS.
4. Kunetnuecko sHEPrUuu MPOOHOTO TOYEUHO-
ro €AMHUYHOTO 3apsi/ia B JAHHOM TOYKE MOJIsl.
YTo Ha3bIBACTCA LMPKYIISLUKMEH BeKTOpa HAps- | 1. {E *dl .
KEHHOCTH 3JIEKTPUUECKOIO M0JIsA? L
(L — 3aMKHYTBI KOHTYp, BJIOJIb KOTOPOTO BE- 2 fZE, dl.
8. J€TCSl HHTETPUPOBaHue, E, - mpoeKuus BeKTopa 1
HAINPSKEHHOCTH TIONISl HA HAMPABJICHHUE dJIeMEH- | 3- i | E|d| .
ta koutypa dl) 4 €, d.
L
Chopmynupyiire 3akon Jlxoyns — Jlenua misg | 1. w=cE.
00BEMHOM MJIIOTHOCTHU BBIJIEISIEMOrO Teria W. 2 w=ocE?.
(o - yzmenbHas 3IEKTPOIPOBOTHOCTh MTPOBOIHH- 1.,
9. Ka, E- HanpspKeHHOCTH ToJIsN). 3. w= p. E.
4. w= 1 c
E
[ToTrok BekTOpa HHAYKIIUU B OJHOPOJTHOTO 1. ®=B/S
MarHuTHOTO TI0JIsl YEPE3 IUIOCKYIO MOBEPXHOCTh | 2 ¢p — BS /2
S, HOpMasb KOTOPOH COCTaBIISIET YTOJ O C BEK- 3 ®=B.S
10. | ropom B, ompeznensiercst mo popmyure. ... 4. @ —[BS]
(S- mmomaae paMkwu, S=S. N, 1 — HOpMAaNb K
KOHTYpY, XapaKTepu3yrolias HalpaBJIeHHE TOKa
B KOHTYDE.)
3akon bno — Casapa — Jlanaca. .. 1 Mo I|dl,F
(dB - MHIYKIWs MATHUTHOTO TOJISA, CO3/1aBae- An o® )
Masi 3JIEMEHTOM ITPOBOHHUKA dh o KOTOpOMY | 2 ﬁm ]
11, | MPOTeKaeT TOK I, B TOuke, onpenensieMon paau- 4n l’j
yC-BEKTOPOM r MIPOBEICHHBIM U3 3JIEMEHTA 3. Ho (ldl F)E
MIPOBOJHHKA, |10 —MarHUTHAs TIOCTOSIHHAS) B 4n 1w
CH: 4 Bo | lar' 7] |
An  r?
Jmuna Bosabl A= 0,5 M. PasHocTh a3 konebda- 1 =
12. HUM AQ 1T IBYX TOYEK, JEKANUX HA JTyde 2. 2m.
Ipyr oT apyra Ha paccrossuuu 0,5 M, paBHa: 3. 3m.
4. 4.
13. | PaccrosiHue Mexay IByMsl TOUKaMHU MPO3payd- 1.6m




Bonpoc Bapuantsl oTBeTa
n/n
HOM AuaneKkTpuueckoi cpeast S=4 m. [Tokasza- 2.8 M.
Tenb npenomieHus cpeasl N =15. Ontuyeckas | 3.9 M.
jumHa mytn L u3 oot Touky B apyryio cocra- | 4. 10 M.
BHUT...
Ecnu 3akpeITh 7 — 00 OTKpHITHIX 30H @penens, | 1. YBennuntes B Npas.
14, | @ OTKPBITh TOJIBKO MEPBYIO, TO AMILIATY/IHOE 2. YBenunuutcs B 2pasa.
3HaYEHHE BEKTOPA HANPSHKEHHOCTH dyiekTpuue- | 3. He usmenurcs.
CKOT'O TIOJI... 4. YMeHnpmmres B 2 pasa.
[Ipu nageHuu cBera noja yriioM MOJHOMN MOJIs- 1. BonHbl, moasipu30BaHHbIE B IUIOCKOCTH, Ta-
pHU3alu OTPAXKAIOTCA. .. paJUIETBbHOMN K IJIOCKOCTH IaJICHUS.
2. JIroObIe BOJTHBI.
15. 3. TonbKo BOJHBI, MOJSPU3OBAHHBIE B TIOCKO-
CTH, IEPICHAUKYISIPHOMN K TIJIOCKOCTH IaJie-
HUA.
4. [IpaBUJIBHOTO OTBETA HET.
[Tpu BHemHEM (hoTO3deKTe CKOPOCTh (HOTO- 1. v TeM Goubie, yem OoJIbINE V U A.
16 JIEKTPOHOB U 3aBUCUT OT YaCTOTHI MAJAIOLIET0 | 2. L TeM OOJIbIIE, YEM MEHbILE V U A.
" | m3nydenus v u paboTsl Beixona porokarona A | 3.v TeM Gosblue, 4eM GOJIBIIE V U MEHbIIE A.
CIIELYIOIIHM 00pa3oM: 4.0 TeM OoJblIIe, YeM MEHBIIE V U OOJIbIIIE A.
N3 cooTHOmIeHus HeonpeaeneHuocre ['eitzen- | 1. Bo3pacraer.
Oepra cieayer, 4To MpH YMEHBIICHUU Heonpe- | 2. YObIBaeT.
17. JICJICHHOCTH UMITYJIbCa YaCcTULIbI HeonpeneneH- | 3. He usmensercs.
HOCTBb B €€ KOOpAMHATE. .. 4. MedsieT 3HaK.
[110THOCTH BEPOATHOCTH OOHAPYKeHHs yacTh- | 1. ~ [y[2,
18 | bl B IaHHOM MECTE POCTPAHCTBA 2.~ |yt
3~ |\V|l/2'
4.~ [yl
B nopsiake Bo3pactanus KPUHBI 3anpemiéHHon | 1. Merami, moiaynpoBOIHMK, AUDIIEKTPUK.
19 | 3OHBI, BELIECTBA PACTIONATAKOTCA: 2. IlonynpoBOAHUK, METAJLI, TUAIEKTPHK.
3. [TomynpoBOJHUK, AUDIEKTPUK, METAILIL.
4. InanexTpuk, MeTasul, MOJTYIPOBOJIHHUK.
MaccoBoe 4KCII0 aTOMHOTO Siipa — 3TO... 1. Yucno HEUTPOHOB B sAIpeE.
2. Uucno npoToHOB, BXOJAIIUX B COCTAB sI/pa.
3. [lopsAKOBBIII HOMEpP XMMUYECKOTO JIEMEHTA
20. B [IEPUOIMYECKON CUCTEME XUMUYECKHX dJIe-
menToB /.M. Menpeneera.
4. CymMmMapHO€ YUCJIO TPOTOHOB U HEUTPOHOB B
sTpe.
Bapmuanr 2
No
Bormpoc Bapuantsl oTBeTa
n/m
Kaxas u3 npuBeieHHBIX (HOPMYI COOTBETCTBYET | 1. 15 = i_f_
L OIIPEAEIIEHUIO CPEIHEN CKOPOCTH? 2. v = vy +at?.
3. v =+/2aS.
4. Bce 0TBETHI MPABUJILHEBIE.
2 Macca Tena xapakTepusyer. .. 1. MHepTHOCTH Tea Mpu NOCTYMaTeIbHOM

JABWXKCHUU.




Bonpoc Bapuantsl oTBeTa
n/n
2. lHepuuio Tena mpu JII00OM JABHIKECHHH.
3. BepossTHOCTbH IBUKEHUS.
4. Bzaumo1eliCTBUE MEKY TEJIAMHU.
[Ipu uentpanbHOM a0COMOTHO ypyroM ynape | 1. BIMOTHSIOTCS 3aKOHBI COXpaHEHUS TOIBKO
JBYX IBMDKYIIMXCS HABCTPEUY JIPYT APYTry Ia- | MEXaHUYECKOW SHEPTUH U UMITYIIbCA.
POB ..... 2. BoInonHsI0TCS 3aKOH COXpPaHEeHHUs U Tpe-
BpAICHHS [TOJTHON SHEPTUH U 3aKOH COXpaHe-
3. HUS UMITYJIbCA.
3. BeimonHseTCS 3aKOH COXPAHEHUS TOJIBKO
MEXaHUYECKON SHEeprumu.
4. He BBINIOTHSETCS 3aKOH COXPAaHEHHSI UM-
yJbCa.
K tepMmonmHamMuueckum nmapamerpam, xapakre- | 1. Uucno creneHeit cBoOOOIbI, CpEeAHSS CKO-
PU3YIOIIMM COCTOSIHUE MI€aIbHOTO ra3a OTHO- | POCTh MOJIEKYJ ¥ TeMIlepaTypa CUCTEMBI U
cATCH ... JIaBJICHHE.
2. Yucno creneHeit cBOOOIbI, CPEIHSS CKO-
4. POCTBH MOJIEKYJI M TEMIIEpaTypa CUCTEMBI, 1aB-
JIeHUE U 00BEM.
3. Yucno creneHen cBOOObI, CPEIHSS CKO-
POCTh MOJIEKYIT U JaBJICHHUE.
4. Temneparypa, TaBlIieHUE H 00BEM.
MonsipHasi TeII0EMKOCTh UACABHOTO ra3a 1. [TonuTponuyeckoM Imporecce.
5 paBHa HYJIO TIpH. .. 2. N3oxopuueckoM mporecce.
3. AanabGaTudeckoM mporiecce.
4. N306apHom mporiecce.
IlepBoe Hayano TepMOJUHAMUKH I N300ap- 1. Q=AU+A.
HOTO MpoIiecca UMEET BU/I. .. 2. Q=AU.
6. (Q, AU, A — moaBeacHHOE TEIUIO, H3MEHEHHE 3. Q=A.
BHYTpPEHHEH 3HEepIruu, COBEpIIeHHas padoTa, 4. A= -AU.
COOTBETCTBEHHO)
JI1s1 51eKTpOCTaTUYECKOT0 10JIA BEpHBIM siBIIsA- | 1. [losne moreHumansHoe.
eTcs yTBEP)KICHHUE. .. 2. PaboTa cui1 moJst pH NepeMerieHu Touey-
HOTO 3apsi/ia 3aBUCHUT OT ()OPMBI TPACKTOPHH.
7. 3. [Tone BuxpeBoe (CoNEHOUIATHHOER).
4. PaGota cui mosist py nepemMeIieHny Toyey-
HOTO 3apsi/ia 0 3aMKHYTOW TPaeKTOPUH He
paBHa 0.
CBs13b MeXTy HanpspkeHHOCTBIO E 1 motenmma- | 1. grad ().
JIOM @ IEeKTPOCTATHYECKOro rons umeer su: | 2. - 9rad (¢).
3 (7, J, K — exvHUYHBIE OPTHI KOOPAMHATHBIX 3 005 00 i+ s
' oceit Ox, Oy, Oz mpsAMOYToNbHON CHCTEMBI KO- ox oy oz
OpJMHAT) 4 d—(pT.
dx
[Tpu mpoX0XKIeHUN HIIEKTPUYECKOTo TOKa nepe- | 1. MeTaiax v mosyrnpoBOIHUKAX.
HOCA BEIIECTBA HE MMPOUCXOUT B... 2. PacTBOpax 31eKTPOIUTOB U ra3ax.
9. 3. PacTBOpax 31€KTPOJIUTOB M METAJLIAX.
4. PacTBOpax 31€KTPOJIUTOB U MOJTYIIPOBOIHU-
Kax.
10. BriGepute mpaBuibHOE MaTeMaTHYECKOE BbIpa- | 1. dE = [|df, é].




Bonpoc Bapuantsl oTBeTa
n/n
KEHHUE s CUIIbl AMIiepa. 2. dF = [é, |df].
(dF - snementapHas cuia, B - maruuTHas uH- 3. dE = | [é,dr].
nykuust | —cuna Toka, dl -omemenT mwiMHBL _odr _
IIPOBOJIHUKA, O - YTOJI MEXIY B udl ) 4. dF = dl B-dl-sin a.
[ToTok BeKTOpa MarHUTHOM MHAYKLIMH 110JIs ye- | 1. BekTopHOM cyMMe TOKOB, 3aKIFOYEHHBIX
pe3 IPOU3BOJIbHYIO 3aMKHYTYIO IOBEPXHOCTh BHYTPU JaHHON IIOBEPXHOCTH.
paBeH... 2. Anrebpanyeckoil CyMMe TOKOB, 3aKJIFOUCH-
11. HBIX CHAPYKH JJAaHHON IIOBEPXHOCTH.
3. Hymo.
4. Anrebpanyeckoil CymMMe TOKOB, 3aKJIFOUCH-
HBIX BHYTPH JTAHHOM MOBEPXHOCTH.
YpaBHEHHE TUIOCKOW  AIIEKTPOMAarHUTHON 1. Ey= Eoycos(ot - kx).
BOJIHBI, PACIIPOCTPAHSIOLIEHCS B TOJIOKUTEIb- Hy= Hoycos(mt - kx).
HOM HaIpaBJICHUHU OCH X, UMEET BUJI: 2. E;= Eozcos(ot - kx).
12 H,= Hozcos(wt - kx).
' 3. Ey= Eoycos(ot - kx).
H,= Hozcos(wt - kx).
4. Ex= Eoxcos(mt - kx).
Hx= Hoxcos(wt - kx).
HIupuna naTepdepeHINOHHOM MoI0CkH B onbiTe | 1. HomepoM mHTEp)EepeHIIMOHHOTO MAKCHMY-
KOnra nonHoOCTHIO ONpeenaeTcs CISAYIOIUMUA | Ma.
napaMmeTpamu: 2. Homepom nHTEpHEpEeHITMOHHOTO MaKCUMY-
Ma M IJTUHOW BOJIHBI A.
13. 3. Homepom nHTEp)EpEeHITMOHHOTO MaKCUMY-
Ma, JJTMHOM BOJIHBI A, paccTossHueM d Mex Iy
LIEJISIMHU.
4. JInuHOW BOJHBI A, paccTosiHueM 0 Mex Iy
mensMu, paccrosaueM | o mmeneit 1o sxpana.
Ecnu B oTBepcTHM JuadparMel, pacoIokKeH- 1. Imax.
HOW HA ITyTH CBETOBOM BOJIHBI, YKJIaJbIBACTCA 2 e 1 in .
TONBKO 2 30HBI DpeHes, TO B IEHTPAIbHON 2
14. To4Ke P ’kpaHa HabOJr01aeTCs: 3 |ﬂ
-2
4. Imin.
[Tornouenue cBeTa B BEECTBE ONUCHIBAECTCA 1. 1=1,-e",
3akoHOM byrepa ... 2 1= .
(lou | — MHTEHCHBHOCTH CBETa, MAIAIOIIETO HA ° '
15. | moromaromuii cioii Bemecrsa u npomexmero | 3. | =1, -e*”
4yepes Hero, oL — KOAPGUITUEHT MOTIOIIECHUS 4. 1=1,-e7
BELIECTBA, X — TOJII[MHA MOTJIOMIAOIIETO CIIOS
BEIIECTBA)
[Ipn KOMIITOHOBCKOM paccesiHuM CBETA. .. 1. YactoTa paccessHHOTO KBaHTa YMEHBIIIAETCS.
2. Imnynbc paccessHHOTO KBaHTa yBEJIMYMBA-
eTcsl.
16. 3. CKOpoOCTb paccesHHOTO KBaHTa YMEHbIIAET-

col.
4. JliivHa BOJIHBI PAaCCESIHHOTO KBAaHTA YMEHb-
1I1aeTCsl.




Bonpoc Bapuantsl oTBeTa
n/n
[Ipu yBenMueHNH HANPSHKEHUS YCKOPSIIOLIETO 1. Ymenbmutes B 10 pas.
17, | ®VIEKTPHYECKOro o B 100 pa3 nnvHa BOJIHBI 2. Ymenbmutcs B 100 pas.
ne bpoitns 3. YBenuuutcs B 10 pas.
4. He usmeHnurcs.
KBanpat moayms BomHOBOW (hyHKITMH 311eKTpo- | 1. ILIOTHOCTH BEPOATHOCTH MECTOHAX OKICHHS
Ha B aTOME |\|/|2 UMeeT (pU3NIECKUI CMBICIT BJICKTPOHA B aTOMC.
2. BeposITHOCTH MECTOHAXOKICHHUS HIIEKTPOHA
18. B aTOME.
3. BeposTHOCTD 3JIEKTPOHY MOKUHYTH aTOM, TO
€CTh AMCCOLMALNH ATOMA.
4. He umeet (hu3MUYECKOTO CMBICIIA.
B nonynpoBoaHuke ¢ JOHOpHOH npuMeckio oc- | 1. JIpIpku.
HOBHBIM THUTIOM HOCHUTENEH MEeKTpHIecKoro 3a- | 2. OJHOBPEMEHHO JIEKTPOHBI U TIOJI0KUTEb-
19. | psana sBusitoTCA ... HBIE HOHBI.
3. IlonoxuTenbHbIE HOHBI.
4. DNeKTPOHBI.
CKOJIbKO HEMTPOHOB U CKOJIBKO IIPOTOHOB B si1- | 1. 226 HEUTpOoHOB 1 88 IPOTOHOB.
20. | pe pamus ZESRa? 2. 226 NpOTOHOB U 88 HEUTPOHOB.
3. 88 HeiTpoHOB U 138 MPOTOHOB.
4. 88 mpoToHOB 1 138 HEUTPOHOB.
Bapuanr 3
Ne
Bonpoc Bapuants! oTBeTa
1/
Moayiib MTHOBEHHOU CKOPOCTH MPH KPUBOJIU- 1. [lepemernienue, coBepiiaeMoe B €AMHUITY
HEHHOM HEPaBHOMEPHOM JBUKECHHUH XapaKTe- BPEMEHH.
1. pHU3YerT... 2. CKOpOCTb U3MEHEHHS ITyTH.
3. IIpou3BoHYIO pajyc BEKTOpa 110 BpEMEHU
4. IlyTs.
Kak Ha3bpIBaeTcst pu3nyeckas BEJIMUMHA, 1. Umnynbc Tena.
2 paBHasi IPOU3BEICHUIO MAacChl TeJla Ha BEKTOP 2. UMnynbe CUITBL.
' €ro0 MTHOBEHHOW CKOPOCTH? 3. Kunernueckas sHeprus.
4. IloTeHMagbHasi SHEPTHUsL.
Kunernueckas sHeprus tena, asmxymerocs co | 1. KBagpary yckopenus.
3 CKOpOCTBIO, TPOMOPLIMOHAJIbHA. . . 2. YCKOpEHHIO.
3. KBazpary maccsl.
4. KBagpaty umnybca.
Mepoii KHHETUYECKON YHEPTUU Xa0TUYECKOTO 1. MaBnenue.
4 JIB>KEHUS MOJIEKYJT SIBJISIETCA. . . 2. O0bpeM.
' 3. IIIOTHOCTS.
4. Temnepatypa.
Cpenusis niuHa cBoOogHOrO npodera ra3oBeix | 1. PaccTosinue, KoTOpoe B cpelHeEM MPOXOIUT
MOJIEKYJ — 3TO ... (mposieTaeT) ra3oBasi MOJIEKYJIa MEKIY JBYMS
MIOCJIE0BATENBHBIMU COYIAPEHUSIMU C IPYTH-
MU MOJIEKYJIaMHU.
o. 2. PaccrosiHue, KOTOPOE B CPETHEM ITPOXOIUT

(mponeTaeT) razoBas MOJIEKYJIa 3a OJIHY CEKYH-
ay.

3. Paccrosinne, KOTOpPOE B CPETHEM ITPOXOIUT
(mposieTaeT) ra3oBasi MOJIEKYJIa MEKIY JBYMSI




Bonpoc Bapuantsl oTBeTa
n/n
MOCIIE0BATEIHLHBIMU COYIAPEHUSMHU CO CTCH-
KaMHU COCyZa, B KOTOPOM HaXOAUTCS Tas3.
4. PaccrosiHme, KOTOPOE B CPETHEM TIPOXOTUT
(mposieTaeT) ra3oBasi MOJIEKYJa MEKIY JBYMS
MOCIIE0BATEIHLHBIMU COYAPEHUSIMU JIHOO CO
CTEHKaMH COCy/ia, B KOTOPOM HaXOJUTCS ras,
1100 C IPYTUMH MOJICKYJIaMHU.
[TepBoe Havamo TepMoguHAMUKH i aguadar- | 1. Q=AU+A.
HOT'O MIPOIIECCE UMEET BH/I. .. 2. Q=AU.
6. (Q, AU, A, - moaBeICHHOE TEILIO, H3MEHCHHE 3. Q=A.
BHYTPEHHEH SHEPruy, COBEPIIECHHAs padoTa, 4. A= - AU.
COOTBETCTBEHHO)
Pa3znencHuie pa3HOMMEHHBIX 3apsI0B B MPOBOJ- | 1. DICKTPOCTATHUSCKOH 3aIUTOMH.
7 HUKE MOJ1 JICICTBHEM BHEIITHETO JIEKTPOCTATH- | 2. DJIEKTPOCTATHUECKON HHIYKIUEH.
' YECKOr0 MOJISl Ha3bIBAETCA. .. 3. UuBepcueit.
4. DNeKTpOCTPUKIIMEH.
Teopema ["aycca miist 3JIEKTPOCTATUYECKOTO T10- 1. {E-dS = 1 i 0
Il B BaKyyMe BbIpaxkaeTcsi GOpMYIIOit. .. " g gy it v
— _— 1 n
2. fE-dS ==X Q,
8. : 2
3 iE ds = & EQ,
4. fE-d5=1L.3
B8 =020
3akoH Oma B nuddepenunanbHoil popme nme- 1] - U
eT BUJI: R
(U — manpspxenue; | — Tok Ha ydacTke LEnu co- Ed
9 nporusieHueM R; E — HanpsxeHHOCTH Iiek- 2. 1= R
' TPUYECKOTO TOJISI B COMPOTUBIICHUHU JTHHON (] U
J — IJIOTHOCTH TOKA B CONMPOTUBIICHUH C TTOTIC- =Rs
PEYHBIM CeUEHUEM S; Y - yaenbHasl dJIeKTpuye- -
CcKas TPOBOIMMOCTB ). 4.1=1E
MarauTtHoe 1mojie BHyTpHY CoJieHOH 1a, uMerole- | 1. YObIBaeT K OCH COJIEHOUIA.
ro IMaMeTp MHOTO MEHBIIUH €r0 JUIMHBL, . .. 2. Bospacraer K ocH COJIEHOH1a.
10. 3. BHyTpu paBHO HYIIO, CHAPYKU OTIUYHO OT
HYJIA.
4. TlpakTH4eCKH OTHOPOJTHO.
MowmeHT cribl M , JEUCTBYIOIUNA HA KOHTYP C 1. (I§, D’)goc .
TOKOM C MarHHTHBIM MOMEHTOM P B omHOpoa- | 2. [B, p]
1 HOM MarHHTHOM 1oe B | paBe: 3. - [f), I§]
(o.- yrox mexay Bekropamu B u P) 4. [5, |§]
BoustroBoe uncio K onpenensiercs, Kax. .. 1 2r
s
12 ) 2%
®




Bonpoc Bapuantsl oTBeTa
n/n
4. 2"
T
Paznoctb (a3 A aByX nHTEp(hEpEeHIMOHHBIX 1 2 n
Jy4yel, UMEIOIINX ONTHYECKYIO Pa3HOCTh X0/1a 3
13. A= §7»; paBHa: 2. 2m.
2 3. 3n
4. §n .
4
Meton 308 @penens npeamoaraer, 4to BojaHel | 1. BzauMHO ycunuBaroT apyr apyra.
OT JIBYX COCEIHHX 30H.... 2. BzaumHO 0cnabnsoT Ipyr apyra.
14. 3. He oka3pIBalOT HUKAKOTO BJIMSHUS JPYT Ha
Apyra.
4. MoryT yCWINTh WA OCIAa0UTh JIPYT ApyTa.
SIBneHue qUCepCuu CBETOBBIX BOJH — 3TO... 1. HanosxeHre KOrepeHTHBIX BOJH
2. 3aBUCUMOCTb ITOKa3aTelsl IPEJIOMIICHUS OT
CBOMCTB Cpepbl.
15. 3. 3aBUCHMOCTH TIOKa3aTelIs IPEITOMIICHUS OT
YacTOTHI CBETA
4. 3aBUCUMOCTb IIOKA3aTels IPEJIOMIIEHUS OT
WHTEHCUBHOCTH CBETA.
Temmeparypa aGCOTIOTHO — YEPHOTO TeJa U3- 1. YMmenpmmnace B 2 pasa.
16. Menuack oT 600K o 1800 K. ITpu stom qynnHa | 2. YMeHsImiIach B 3 pasa.
BOJIHBI, HA KOTOPYIO PUXOAUTCS MAKCHMYM 3. Ymensbiunacs B 4 pasa.
U3JIY4YCHHUS. .. 4. YBennuunnacs B 3 pasa.
Jlnuna BonHb! e bpoins A dactunsl, odnaga- | 1. A=2-w-7A-p.
olIel Maccol M, onpenensercs: 2. A=h-(M-v)=2-7n-%-p.
7. | (rae p - Moy mvmymsca) 3. A=h/(m-v)=h/p=2-7-1/p.
4, ,=h-(m-v)=h-p=2-n-h-p.
Kakwue 3Hauenus MoxeT npuHuMath opoutans- | 1. 1=01..n.
18 HOE KBAaHTOBOE YUCiI0 | B COCTOSHMU C riiaB- 2. 1=0+1+2...+n.
* | HBIM KBaHTOBBIM YHUCJIOM N? 3. 1=01..n-1.
4.1==n.
B nonynpoBoaHuke ¢ akuentopHoil npumecsbto | 1. JIpIpku.
OCHOBHBIM TUIIOM HOCHUTENEH anekTpruueckoro | 2. OJHOBPEMEHHO AJIEKTPOHBI U MOJIOKUTEIb-
19. | 3apsga SBISIOTCS ... HBIC HOHBI.
3. IlonoxuTenbHbIE HOHBI.
4. OtpunareiabHbIC HOHBI.
ITon sHeprueii cBsA3M spa MOHUMAIOT Ty 3Hep- | 1. Slipa Ha oTAeNbHBIC HYKJIOHBI M yIaJIeHUs
THI0, KOTOpasi HeoOXouMa JIJIsl pacliernie- UX Ha paccTOsHUE, Ha KOTOPOM OHH HE B3au-
HUA. ... MOJIEHCTBYIOT.
20. 2. Slnpa Ha OTAEIBbHBIE IPOTOHBI.

3. Slnpa Ha oTENbHBIE HEUTPOHBI.

4. Sinpa Ha OTAENIBHBIE IPOTOHBI U YAAICHUS
UX Ha pacCTOsIHUE, HA KOTOPOM OHU HE B3au-
MOJICHCTBYIOT.




6.3. Onucanne nokasaresieil 1 KpUTEPHEB KOHTPOJISA YCIEeBAEMOCTH, ONMCAHME IIKAJI

OICHUBaAHUA

6.3.1. Kputepuu o1ieHOK MPOMeKYTOUYHOI aTTecTAlMU (IK3aMeH)

Onenka
Iloporosslii ypoBeHb Yriy0/1eHHbIH IIpoaBUHYTHINH
2» OCBOCHHS YPOBEHb OCBOCHHSI | YPOBEHb OCBOCHHS
(Hey10BJIETBOPHUTEJIBHO) «3» «4» «S»
(Y10BJIETBOPHUTEJIbHO) (Xopo1o) (OTJIMYHO)

CryneHT He 3HaeT
3HAUUTEIHHOMN YacTu
MaTepuana, J10ImycKaeT
CYIIECTBEHHBIE OINOKHU B

CTyJeHT B MOJTHOM
00BEMe 3HaeT
MaTepHa,
IPaMOTHO H IO
CYIIIECTBY H3JIaraet
€ro, He JIOMyCcKas

CTyoeHT OBEPXHOCTHO
3HAaeT MaTepual
OCHOBHBIX Pa3ZieJiOB U
TEM yueOHOM
JHMCIHIUINHBI, TOITyCKaeT

CTyneHT XopoIlo 3HaeT
MaTepuai, TpaMOTHO U
0 CYLIECTBY U3/1araer
€ro, JOImycKas
HEKOTOpbIE HETOYHOCTU

OTBETax Ha BOIIPOCHI HETOYHOCTH B OTBETE Ha CYLIECTBEHHBIX
B OTBETE Ha BOIPOC. N
BOIIPOC HETOYHOCTEH B OTBETE
Ha BOIIPOC
He ymeer Haxoauth WNHorna Haxoaut YBEpEeHHO HAXOOUT Bbezommbouno HaxoquT
perieHus OOJIBIIMHCTBA peleHus, peleHus, pelIeHus,
NIPEeTYyCMOTPEHHBIX MpeayCMOTPEHHBIE NIpeayCMOTPEHHBIE MIpEeayCMOTPEHHBIE
MPOTpaMMOii 00yUIeHUS MpOrpaMMoii O0y4eHusl | Mporpammoit o0ydeHus MIpOrpaMMoit
3alaHUN 3alaHuA 3alaHUN o0y4eHus 3aJaHui
BonpmmHCTBO IIpenycmoTpeHHBIE IIpenycmoTpeHHBIE IIpenycmoTpeHHBIE
IPEayCMOTPEHHBIX IpOrpaMMoii 00y4eHusi | mporpammoil o0ydeHusi | mporpammoil oOyueHus
pOrpaMMoi 00yJIeHus 3aJJaHMs BBIIOJTHEHBI 3aJaHNs YCIEIIHO 3aJaHMs yCIEIHO
3aJaHU HE BHIIIOJTHEHO YIIOBJIETBOPUTEIIEHO BBITOJIHEHBI BBITIOJIHEHBI

6.3.2. Kputepuu o1ieHOK MPOMe:KyTOYHOI aTTecTanuu (3a4er)

Ounenka Onucanne
[Mocemenue 6omee 50 % JIEKIMOHHBIX, TPAKTHYECKUX H JTA00OPATOPHBIX 3aHITHH,;
CTY/ICHT TBEpPJIO 3HAET MaTepHal, TPAMOTHO U 110 CYIIECTBY M3JIaraeT ero, He J10-
3aurteno IyCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC; BCE MPEAYCMOTPEHHBIE

pOrpaMMoii 00y4eHus 3a/1aHHs BHIITOJIHEHbI, KAYECTBO MX BBIIIOJIHEHUS J10CTa-
TOYHO BBICOKOE; B TEUEHHE CEMECTPa BBIIOJIHMI TBOPUYECKYIO paboTy.

He 3auTeno

ITocemenne menee 50 % JEKIMOHHBIX, TPAKTHUECKUX U TAOOPATOPHBIX 3aHATHH;
CTYZAEHT HE 3HAaeT 3HAUYUTEIbHOM YacTH MaTepuaa, JOIMyCKaeT CyIIeCTBCHHbIE
OIMMOKH B OTBETAX HA BOMPOCKI; OOJIBITHHCTBO MPETYCMOTPEHHBIX IPOrPaMMOit
0o0ydeHus 3aJaHUK HE BBITIOJTHEHO, KAY€CTBO MX BBIITOJHEHHS OI[EHEHO YHCIOM
0aioB, OJIM3KUM K MUHUMAJILHOMY.

IIpumepHas mKaJIa ONeHUBAHUA 3HAHUH B TeCTOBOM (hopme

KojsinuecTBO NpaBUIIbHBIX O0TBETOB, % Ouenka
0-49 He 3aureHo / HEy10BIETBOPUTEIBHO
50-65 3aureHo / yIOBICTBOPUTEIHLHO
66-85 3aureHo / XopoIio
86-100 3auTeHo / OTIIMYHO




7. YYEBHO-METOJUYECKOE U UHO®OPMALIMOHHOE OBECIIEYEHUE
TACIHATITAHBI

7.1. PekomMeHayemasi JuTepaTypa
7.1.1. OcHoBHasi iMTEpaTypa

1. Tpopumona T.U. Kypc dpusuku : yued. mocodbue [Inexrponnsiii pecypc]/ T.U. Tpopumona. - 21-
e u31l., crep. - M. : Akagemus, 2015. - 560 c. u ipex .u3a. (2008, 2007, 2004, 1997).

http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf_view/

2. Nernad A.A. Kypc ¢usukn : yuebd. mocodue [Dnekrponnsiit pecypc]/ A.A. dernad,
b.M.ABopckuid. - 5-e uzm., crep. - M. : ACADEMIA, 2005. - 720 c.u npex. u3za. (2003, 2002, 2001,
1998).

http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf view/

3. CasenbeB U.B. Kypc ¢usukn : yue6. mocodue: B 3 T. T.1. Mexanuka. MonekynsapHas pusznka
[Dnextponnslii pecypc] /U.B. CasenbeB — U31. 5-¢, crep. - CI16.[u ap.]: Jlanp,2016. - 352 c.u npen. usz.
(2008, 1998, 1989).

https://e.lanbook.com/reader/book/95163/#1

4. CasenbeB U.B. Kypc dusuku : yued. mocoowue: B 3 1. T.2. DnexrpuuectBo. KonebaHus u BOTHBI
[2nextponnslii pecypc] /U.B. CasenbeB — U31. 4-e, ctep. - CI16.[u ap.]: Jlanp,2016. - 480 c.u npen. usz.
(2008, 1998, 1989).

https://e.lanbook.com/reader/book/100927/#1

5. CasenweB U.B. Kypc ¢usuku: yue6. mocoowme: B 3 1. T.3. KBanTOBas ontuka. ATomHas pusmka.
®dwusuka TBepaoro Tena. Gusnka aTOMHOTO s/Ipa U AIEMEHTaApPHBIX YacTHIl [ DIeKTpoHHbIH pecypc] /U.B.
CagenbeB — U3a. 4-¢, crep. - CII6.[u gp.]: JIanp,2016. - 308 c.u npen. uza. (2007,1989, 1987)

https://e.lanbook.com/reader/book/98247/#1

7.1.2. JlonoaHuTEILHAS JIUTEPATYypa

1. Uponos N.E. 3agauu o obuieit ¢pusnke [ DnekTpoHHBIH pecypc]: yued. mocobue / U.E. Upoaos.
- Mocksa: Jlanb, 2009. - 416 c.— 434 c. u npex. u3z. (2007, 2004, 2003, 1988)

https://e.lanbook.com/reader/book/99230/#1

2. Mycradaes A.C. Brenenue B siepHyto Gpusuky: yued. mocodue [dnekTpoHHsIil pecype] /A.C.
Mycradaes, H.C. [Tmenko; Haw. munep.-ceipbeBoit yH-T "I'opnsiit”. CII6.: T'opa. yH-T, 2013.-132 c.

http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf_view/

3. Uypkun 0.B. ®usuka tBepaoro tena: yued. nocodue [Dnextponssiit pecypce]/ 10.B. Uypkun, C.
B. Cy660Tun; C3TVY. - CII6. U3n-Bo C3TY, 2008. - 144 c.

http://irbis.spmi.ru/jirbis2/components/com_irbis/pdf view/

7.1.3. Y4eOHO-MeTOoAnYEeCcKOoe o0ecnedyeHue

1. ®dusuka. Axkycruueckuit a3pdext omnepa (c KOMIbIOTEpHBIM HHTEpdeiicom). MeToauueckue
yKa3zaHus K JabopaTtopHoit pabote. [DnekTpoHHbIN pecypc] / Cankr-IleTepOyprekuit ropHbIit
yauBepcutet. Coct.: B.B. ®unak, E.C. Jlomakuna. CII0, 2017. 19 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2017-76.pdf

2. ®usuka. 3aTyxaromue KpyTHibHble KojeOanus. MOMEHT MHEpLUH (C KOMITbIOTEPHBIM
uatepdeiicom): Metonuueckne ykazaHus K JJabopaTopHOU paboTte [ DnekTpoHHBIH pecypc] / CaHKT-
[letepOyprckuii ropusiit yausepcuret. Coct.: B.B. @unak, H.H. Cmupnosa. CII6, 2017. 18 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2017-77 .pdf

3. ®usuka. Mexanuka. Coynapenue ten: Meroandeckue ykazaHus K 1a00paTOpHBIM paboTam
[DnexTponnsiit pecypc] / Cankr-IlerepOyprckuii ropusiii yauBepcuteT. Coct.: H.H. CmupHOBa,
B.B. ®unak. CIIo, 2017. 20 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2017-82.pdf

4. ®usuka. Bonnosas ontuka. KommiekcHoe rccineoBanue mosipu3aii CBETOBBIX BOJIH:
Meroandeckue ykazanusl K 1abopatopHoii padote [ DnekTponHbIi pecypc] / Cankt- [lerepOyprekuii
ropusbiit yausepcureT. Coct.: A.}O. I'pabosckuii, A.FO. Eroposa. CII0, 2017. 16 c.



http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2017-64.pdf

5. ®usuka. Bonnosas ontuka: Meroandyeckue yka3zaHus K pacyeTHO-Tpaduueckium paboram u
BapUaHTHI 3aaHUi [ DIeKTpOoHHBIN pecypc| / HanmoHanpHBI MUHEPATbHO-CHIPHEBON YHHUBEPCUTET
«I["opnsiity. Coct. C.C. Ipomxkun. CII6, 2015. 29 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2015 - 83.pdf

6. ®usuka. Uatepdepomerp dadpu-Ilepo: MeToaudeckue ykasanusi K 1a0OpaTOPHOMY
pakTUKyMmy [DnektponHsbii pecype| / Cankr-IlerepOyprckuii ropHbiil yauBepcuter. CocCT.:
C.B. Eropos, A.C. Banos. CII0, 2016. 43 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2016-121.pdf

7. ®uzuka. MexaHn4yeckue KoJieOaHus ¥ BOJTHBI: MEeTOANYECKHUEe yKa3aHUs JJII CAMOCTOSTEIIbHON
pabote [DnekTpoHHBIN pecypc]| / HanimoHansHbIN MUHEPATbHO-ChIpbeBOM YHUBEpcUTET «I opHBIi». CocCT.
H.H. Cmupnoga. CII6, 2015. 18 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2015 - 82.pdf

8. ®usuka. Onpenenenne K03(ppunreHTa moOBepXHOCTHOTO HATSKEHHSI METOJJOM OTPHIBA KOJIbIIA:
MeTtoauyeckue yka3zanus K 1abopaTopHbIM padotam [ DnekTpoHHbIi pecypc] / Cankr- [letepOyprekuit
ropubiii yausepcutet. Coct.: MLIO. Koxoxaps, E.I'. Boxkaiino. CII0, 2016. 26 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2016-100.pdf

9. ®usuka. Onpenenenne K03 dunmenTa ynpyrocTa u3 mporuda CTepxHs MPsIMOYTOJIHHOTO
ceueHus: MeToaudeckue ykazaHus K 1abopatopHoit padote [InekTpoHHbIN pecype] / CaHKT-
[etepOyprckuii ropusiit yausepcuret. Coct.: A.C. MBanos, A.b. ®enopuos. CII6, 2017. 11 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2017-100.pdf

10. ®usuka. OnpeneneHrne MOMEHTa HHEPLUHU MPSMOYTOJIFHOTO apajiesIenuIe 1 1Mo mapaMmeTpam
KoJe0aHui KpYTUIHHOTO MasiTHUKA: MeTou4yecke yKa3aHus K BBIIIOJIHEHUIO J1a00paToOpHOi paboThI.
[Dnextponnstil pecypc] / Cankr-IlerepOyprekumii ropHbiid yHuBepcuTeT. Coct.: A.C. VBaHOB,
A.Bb. ®enopuos. CII6, 2016. 14 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2016-160.pdf

11. ®usuka. OnpeneneHue MIOTHOCTH TBEPABIX TEJ IO UX TEOMETPHUUECKUM pa3MepaM M Macce:
MeTtoauueckue ykazaHus K JabopatopHoit padote [DnexTpoHHsIi pecype] / Cankr-IlerepOyprekuit
ropusbiit yausepcuret. Coct.: E.I'. Boakaiino, M.1O. Koxxokaps. CII6, 2016. 30 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2016-99.pdf

12. ®usuka. Cepust bansmepa. Onpenenenue nocrostHHoi Pundepra: Meroauueckue ykazaHus K
nabopatopHbIM padotaM [DnekTpoHHbIN pecypc] / Cankr-IleTepOyprekuil ropubiil yausepcureT. Cocr.:
A.C. Mycradaes, T.B. Crosnosa. CII6, 2017. 24 c.

http://old.spmi.ru/system/files/lib/uch/metodichki/2017/2017-104.pdf

7.2. Ba3pl JaHHBIX, )JIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI, HH(POPMAIHOHHO-CIPABOYHbIE U
NMOHUCKOBbIE CHCTEMBI

EBpomneiickas mudposas 6udiamnorexa Europeana: http://www.europeana.eu/portal

KoncynbranT [11r0C: CripaBoYHO - MOMCKOBAst CUCTeMa [ DIIEKTPOHHBIN pecypc]. - Www.consultant.ru/.

Muposast uugpoBas oudnuoreka: http://wdl.org/ru

Hayunas snektponnas 6ubnmoreka «Scopus» https://www.scopus.com

Hayunas snexktponHnas 6ubnnoreka ScienceDirect: http://www.sciencedirect.com

Hayunas snextponnas o6udiunoreka «eLIBRARY»: https://elibrary.ru/
https://e.lanbook.com/books.

7. Tepmuueckre KOHCTAHTBI BEIIECTB. DJIEKTPOHHAs 0a3a JaHHbIX,

http://www.chem.msu.su/cgibin/tkv.pl
8. TMopran Pocakkpemarencrsa http://www.fepo.ru/. MatepHeT-TecTHpOBaHIHE Oa30BBIX 3HAHUIA MO
¢dusuke.

9. Topran «I'ymanutapHoe odpasoBanue» http://www.humanities.edu.ru/

10. ®enepanbublil mopran «Poccuiickoe odOpasoBanue» http://www.edu.ru/

11. ®denepanpHoe xpanunuine «EnuHas KOJeKIus UGPOBBIX 00pa30BaTEIBHBIX PECYPCOBY

http://school-collection.edu.ru/

ogakrwdE



http://www.europeana.eu/portal
https://elibrary.ru/
http://www.fepo.ru/
http://www.humanities.edu.ru/
http://www.edu.ru/
http://school-collection.edu.ru/

12. Tlouckoseie cuctemsl Yandex, Rambler, Yahoo u np.

13. Dnekrponnast oudbnmoreka Poccuiickoit ['ocynapcteennoii bubmmoreku (PI'B): Dnekrponnas
OoubnmoTeka yueOHUKOB: http://studentam.net

14. DnexTponHo-6uGnHoTeunas cucrema «5C FOPAWTY» www.biblio-online.ru.

15. DnexrponHas 6nbauoTeunas cucrema «HannonansHbIH MUGPOBO pecypc «PyKoHT»».
http://rucont.ru/

16. DaexTpoHHO-0MOIKOTEUHAs cucTema http://www.sciteclibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITIJIMHBI

8.1. MaTepuaJbHO-TeXHHYECKOE OCHAIIIEHUE Ay IUTOPHU

Crenuanu3upoBaHHbIC ayJUTOPUU, UCTIOIB3YEMbIE TIPU MTPOBEACHUH 3aHITHI JICKIIMOHHOTO THUIIA,
OCHAIIEHBl MYJIbTUMEIUIHBIMU TPOEKTOPAMU U KOMILJIEKTOM armapaTypbl, HO3BOJISAIONIEH IEMOHCTPUPO-
BaTh TEKCTOBBIC U TPaPUICCKHE MAaTEPHUAIIBI.

s mpoBeaeHust 1a00paTOPHBIX 3aHATHI UCHOIB3YIOTCS KOMITBIOTEPHBIE KJIacChl, 000pYI0BaHHBIC
TEXHUKOH M3 pacyeTa OJMH KOMITBIOTEP Ha OAHOTO OOYdYaromierocs, ¢ 00yCTPOCHHBIM Pa0OYHM MECTOM
npenogaBatensi. B yueGHOM mporiecce UCIob3yeTcs KOMIUIEKT A€MOHCTPAIMOHHBIX CTEHIOBBIX MaTepH-
aJIoB 10 TEMaM Kypca.

8.1.1. Ayautopuu 11 NpoBeeHHs JeKINOHHBIX 3aHATHI
128 nocaoounvix mecm

OcHanieHHOCTh: MyInbTUMEUITHAS YCTAHOBKA C aKyCTUYECKOM cucTeMOi — | mT. (B T.4. MYJIbTH-
MEIUMHBIN POEeKTOp — 1 MIT., MPOEKIIMOHHAs annaparypa: UICTOYHHUK OecriepeOoiiHoro nutanus — 1 mr.,
9KpaH — | mT., MOHUTOP — | WT., KOMIBIOTEP — 1 MIT.), BO3MOXKHOCTh JAOCTYyINA K ceTH «HTEepHET», CTyl
IUIS CTyAeHTOB — 128 mT., kpecno npernoaasarens — 1 mr., cTosr — 65 mT., IepeHoCHas: HaCTOJbHAs TPH-
OyHa — 1 mT., JOCKa HACTEHHAss MATHUTHO-MapKepHast — 2 IIT., TUIaKaT B paMKe HACTCHHBIH — 9 1IT.

[Tepeuens aHIIEH3MOHHOTO TIporpaMMHoro odecreuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus, antuBupycHoe nporpammuoe obecreueHue: Kaspersky Endpoint
Security, 7-zip (cBobomno pacmpoctpansemoe I10), Foxit Reader (cBo6oaHo pacmpoctpansemoe I10),
SeaMonkey (cBobomHO pacrnpoctpansiemoe I10), Chromium (cBoboaHo pacmpoctpansiemoe I10), Java
Runtime Environment (cBoboano pacrnpoctpansiemoe I10), doPDF (cBoboano pacrnpoctpansemoe I10),
GNU Image Manipulation Program (cBo6oano pacmpoctpansiemoe I10), Inkscape (cBo6oaHO pacmpo-
crpansiemoe I10), XnView (cBoboano pacnpoctpansemoe I10), K-Lite Codec Pack (cBoboaHo pacripo-
ctpansemoe [10), FAR Manager (cBo6oano pacmpoctpansemoe [10).

64 nocadounwvix mecma

OcHaieHHOCTh: MyIbTHMEIUIHBIA MPOEeKTOp — 1 WIT., MPOEKIMOHHAS ammaparypa: UCTOYHUK
6ecriepeboitHoro nutanus — 1 mr., 3kpan — 1 wT., HOYyTOYK - 1 WT., (BO3MOXHOCTh JTocTyna K ceTu «MH-
TEPHET»), CTOWKAa MOOWIbHAs — 1 ImIT., CTYJ ISl CTYAGHTOB — 64 WIT., Kpecjo mpernoaaBatens — | mT.,
cTOJ - 33 1IT., MepeHOCHAasI HACTOJbHAs TPUOYHA — | mIT., TOCKa Oernas HaCTeHHAass MarHUTHO-MapKepHas —
1 wrT., nIakaT B paMKe HaCTEHHBIN — 4 IIT.

[Tepeuens aHIIEH3MOHHOTO TIporpaMMuoro odecredenus: Microsoft Windows 8 Professional, Mi-
crosoft Office 2007 Professional Plus (Microsoft Open License 46431107 ot 22.01.2010), CoreIDRAW
Graphics Suite X5, Autodesk product: Building Design Suite Ultimate 2016, product Key: 766H1, antu-
BUPYCHOE TporpamMmMHoe obOecrieuenue: Kaspersky Endpoint Security, 7-zip (cBoOOAHO pacmpocTpaHsie-
moe I10), Foxit Reader (cBo6oaro pacmpoctpansemoe I10), SeaMonkey (cBoboaHO pacmpocTpaHseMoe
I10), Chromium (cBoGomHO pacmpoctpansiemoe I10), Java Runtime Environment (cBoOomHo pacrmpo-
crpanrsiemoe I10), doPDF (cBo6oano pacmnpoctpansiemoe [10), GNU Image Manipulation Program (cBo-
6oano pacmnpocrpansemoe I10), Inkscape (cBobomHo pacmpoctpansemoe [10), XnView (cBoGoaHO pac-
npoctpansiemoe I10), K-Lite Codec Pack (cBoboano pacnpocrpansemoe I10), FAR Manager (cBo6oaHO
pacnpoctpansiemoe [10).


http://rucont.ru/
http://www.sciteclibrary.ru/

60 nocadounwvix mecm

OcHaieHHOCTh: MynbTUMEIUNHBIA MPOEKTOP — 1 IUT., MPOEKIMOHHAs anmnaparypa: UCTOUYHUK
OecnepeboitHoro nmurtanus — 1 mrT., 3xkpad — 1 mwrT., HOyTOyK - 1 mT., (BO3MOXXHOCTb J0OCTyMna K cetu «MH-
TEpHET»), CTOMKa MOOWIbHast — 1 mT., CTyn 1 cryaeHToB — 60 mT., Kpecio mpenoaasatens — | mrT.,
croi - 31 wrT., MepeHoCHas: HacToJIbHAs TpHOyHa — 1 mIT., JocKka Oenasi HacTeHHasi MarHUTHO-MapKepHast —
1 wt., 1ocka moj Men — 1 mIT., miakaT B paMKe HaCTEHHBIN — 3 IT.

[Tepeuens TUIIEH3MOHHOTO IporpaMMuoro odecreuenus: Microsoft Windows 8 Professional Mi-
crosoft Office 2007 Professional Plus), CoreIDRAW Graphics Suite X5, Autodesk product: Building De-
sign Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpammuoe obecrieuenue: Kaspersky
Endpoint Security, 7-zip (cBo6oaHo pacmpoctpansiemoe 110), Foxit Reader (cBo6oaHO pacrpocTpansie-
moe I10), SeaMonkey (cBobomuo pacmpoctpansemoe I10), Chromium (cBoGoaHO pacmpocTpaHseMoe
I10), Java Runtime Environment (cBo6oauo pacnpoctpansiemoe [10), doPDF (cBoGoaHO pacmpocTpaHsi-
emoe I10), GNU Image Manipulation Program (ceo6oano pacnpoctpansemoe I10), Inkscape (cBo6oaHO
pacrpoctpansiemoe [10), XnView (cBoboano pacnpoctpansiemoe [10), K-Lite Codec Pack (cBoGomHO
pacnpoctpansiemoe [10), FAR Manager (cBo6oano pacnpoctpansemoe [10).

56 nocaoounvix mecm

OcHameHHOCTh: MyIbTHMEIUHHBIA MPOEKTOp — 1 IIT., MPOCKIIMOHHAS anmnapaTypa: UCTOYHHK
OecniepeboitHoro muTanus — 1 mrT., skpad — 1 mWr., HOyTOyK — 1 mT., (BO3MOKHOCTH AOCTyNa K cetu «MH-
TEPHET»), CTOMKa MOOMIbHAs — 1 IIT., CTYJ JJIs CTYAGHTOB — 56 HIT., Kpecio mpernojaaBatens — | mrT.,
cron — 29 mr., mepeHocHas HacToJbHAs TpUOyHa — 1 IIT., TOCKa HACTEHHas: MarHUTHO-MapKepHas —
1 mrT., makat B paMKe HaCTCHHBIM — 5 IIT.

[Tepeuens aUIIEH3MOHHOTO TporpaMMHoro odecredenus: Microsoft Windows 8 Professional, Mi-
crosoft Office 2007 Professional Plus (Microsoft Open License 46431107 ot 22.01.2010), CoreIDRAW
Graphics Suite X5 ([Jorosop Ne559-06/10 ot 15.06.2010 Ha noctaBky mporpaMMHOr0 0O€CHIEUEHHUSD),
Autodesk product: Building Design Suite Ultimate 2016, product Key: 766H1, antuBupycHO€ mpo-
rpammHoe obecrieuenue: Kaspersky Endpoint Security, 7-zip (cBo6oano pacnpoctpansemoe I10), Foxit
Reader (cBoboano pacmpocrtpansemoe [10), SeaMonkey (cBobonHo pacrnpoctpansiemoe I10), Chromium
(cBoOOIHO pacmpoctpansiemoe [10), Java Runtime Environment (cBoGomno pacmpoctpansemoe [10),
doPDF (cBo6oano pacnpoctpansiemoe I10), GNU Image Manipulation Program (cBo6oaHo pacmpoctpa-
usiemoe I10), Inkscape (cBoboaHo pacripoctpansiemoe [10), XnView (cBoboaHo pacrpoctpansemoe [10),
K-Lite Codec Pack (cBoboano pacmpoctpansemoe I10), FAR Manager (cBo6oaHO pacrnpocTpaHseMoe
[10).

52 nocaoounvix mecma

OcHameHHOCTh: MynbTUMEAUNHBIMN TPOEKTOpP — | IMIT., MPOEKIHMOHHAsA anmnaparypa: UCTOYHHK
6ecniepeboitHoro nmuTanus — 1 mwrT., skpad — 1 mWr., HOyTOyK — 1 MWT., (BO3MOKHOCTB AOCTyNa K cetu «MH-
TEpPHET»), cToiika MOOWIbHAs — 1 mWIT., CTYN IS CTYAEHTOB — 52 mIT., Kpeciio mpenoaasarens — 1 mirt.,
CTOJN — 26 WIT., IEPEeHOCHAass HacToJIbHAs TpUOyHa — 1 INT., TOCKa HAacCTEHHas: MarHUTHO-MapKepHas —
1 wit., mutakat B paMKe HaCTeHHBIN — S MIT.

[lepeuenp nuIeH3UOHHOTO porpamMHoro obecreuenus: Microsoft Windows 8 Professional, Mi-
crosoft Office 2007 Professional Plus, CoreDRAW Graphics Suite X5, Autodesk product: Building De-
sign Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpammuoe obecrieuenue: Kaspersky
Endpoint Security, 7-zip (cBo6oaro pacmpoctpansiemoe 110), Foxit Reader (cBo6oaHO pacmpocTpansie-
moe I10), SeaMonkey (cBoboano pacmpoctpansemoe [10), Chromium (cBoGoaHO pacmpocTpaHseMoe
I10), Java Runtime Environment (cBo6oauo pacnpoctpansiemoe [10), doPDF (cBo6omHO pacripocTpaHs-
emoe I10), GNU Image Manipulation Program (cBo6oaH0 pacnpoctpansiemoe [10), Inkscape (cBo6oaHO
pacrpoctpansiemoe [10), XnView (cBoboano pacmnpoctpansiemoe I10), K-Lite Codec Pack (cBoGomHo
pacnpoctpansiemoe [10), FAR Manager (ceo6oano pacmpocrpansemoe 110).



8.1.2. Ayautopuu i NpoBeeHHs Ja00PATOPHBIX U MPAKTHYECKUX 3aHATHH
16 nocaoounwvix mecm

OcHaieHHOCTh: CTOJ1 KOMIIBIOTEPHBIN It CTYACHTOB (TUI 4) - 3 IMIT., CTOJI KOMITBIOTEPHBIH JIJIs
CTYZICHTOB (THI 6) - 2 MIT., CTOJI KOMIIBIOTEPHBIN JJIsi CTYACHTOB (TUI 7) - 1 IIT., Kpecio mpernoiaBaTess
(ceTtka, mBer uepHbIi) - 17 mrT., J0CcKa HamojbHas MOOWIbHas Oenas MarHUTHO-MapKepHas
«Magnetoplan» 1800mMm*1200mm - 1 mit., MoHoOa0K Lenovo M93Z Intel Q87 - 17 wit., (BO3MOKHOCTh
nocryna Kk cetu «MHTepHeT»), akar - 5 mrT.

[Tepeuens AHIIEH3MOHHOTO IporpaMmuoro odecreuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus; CoreDRAW Graphics Suite X5, Autodesk product: Building De-
sign Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpammuoe obecrieuenue: Kaspersky
Endpoint Security, 7-zip (cBo6oaHo pacmpoctpansiemoe I10), Foxit Reader (cBoGoaHO pacrpocTpanse-
moe T10), SeaMonkey (cBoboano pacmpoctpansemoe I10), Chromium (cBo6OAHO pacmpocTpaHseMoe
[10), Java Runtime Environment (cBo6oauo pacnpoctpansiemoe [10), doPDF (cBoGoaHO pacrpocTpaHsi-
emoe I10), GNU Image Manipulation Program (ceo6oano pacnpoctpansemoe I10), Inkscape (cBo6oaHO
pacrpoctpansiemoe [10), XnView (cBoboano pacmnpoctpansiemoe [10), K-Lite Codec Pack (cBoGomHO
pacopoctpansiemoe I10), FAR Manager (cBob6oano pacmpoctpansemoe I10), Cisco Packet Tracer 7.1
(cBoboHO pacnpoctpansemoe [10), Quantum GIS (cBoboaHOo pacnpoctpansemoe [10), Python (cBoboa-
Ho pacnpoctpansiemoe I10), R (cBoboaHo pacnpoctpansemoe I10), Rstudio (cBoboaHO pacmnpoctpansie-
moe [10), SMath Studio (cBobomno pacmnpocrpansiemoe [10), GNU Octave (cBoOOJHO pacrpocTpaHse-
moe [10), Scilab (cBoboano pacmnpocrpansemoe I10).

8.2. Ilomerenue A1 CAMOCTOSITEIbHOI PadoThI

1. OcHalieHHOCTh MOMEIIEHUs JUIsl CaMOCTOSITeNbHOW paboThl: 13 mocanounbix mecT. CTynm —
25 mT., CTON — 2 WT., CTOJX KOMIBIOTEpHBIA — 13 mT., mkad — 2 mr., JocKa ayAuTOpHAs MapKepHas —
1 wr., APM yuebnoe I1K (MonuTop + cucremuslii 610k) — 14 mr. Jloctyn k cetu «HTEepHET», B 3I€K-
TPOHHYIO MTH(POPMAIIMOHHO-00Pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

[TepeueHb TUIIEH3UOHHOTO MporpaMMHoro obecreuenus: Microsoft Windows 7 Professional Mi-
crosoft Open; Microsoft Office 2007 Professional Plus, anTHBHpycHOE MporpaMMmHOE OOecIeueHue:
Kaspersky Endpoint Security, 7-zip (cBoboano pacmpoctpansemoe I110), Foxit Reader (cBobomno pac-
npoctpansiemoe I10), SeaMonkey (cBoboano pacmpoctpansiemoe I10), Chromium (cBo6oaHO pacmpo-
crpansiemoe I10), Java Runtime Environment (ceoboano pacmpoctpansiemoe I10), doPDF (cBoGoaHO
pacmpoctpansiemoe I10), GNU Image Manipulation Program (cBoGomuo pacmnpoctpansemoe I10),
Inkscape (cBoGoano pacmpoctpansiemoe I10), XnView (ceoboano pacnpoctpansiemoe I10), K-Lite Co-
dec Pack (cBoboano pacmnpoctpansiemoe [10), FAR Manager (cBo6ou0 pactpoctpansemoe I10).

2. OCHaIIEHHOCTh TMOMEILEHHS Ul CaMOCTOSITeNNbHONW paboThl: 17 mocagouHbix MecT. Jlocka s
nucbMa Mapkepom — 1 mT., paboune mecTa cTyAeHToB, obopynoBannsle I1K ¢ nocrynom B cetb YHUBED-
curera — 17 mr., MynbTuMeIuiHbINA ipoekTop — 1 mT., APM npenoaasatens aas paboTsl ¢ MyJIbTUMEIHA
— 1 mT. (cucTemMHBIN OJIOK, MOHUTOPHI — 2 mT.), cTol — 18 mrT., cryn — 18 m. loctyn k cetn «MHTEp-
HET», B AJIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEPCUTETA.

[lepedeHsr JUIIEH3MOHHOTO TMporpaMMHOro obOecreueHus: Microsoft Windows 7 Professional;
Microsoft Windows XP Professional; Microsoft Office 2007 Professional Plus, anTuBHpycHOE mpO-
rpammuoe obecrieuenue: Kaspersky Endpoint Security, 7-zip (cBoboano pacmpoctpansemoe I10), Foxit
Reader (cBobomHO pacnpoctpansiemoe [10), SeaMonkey (ceobomHo pacnpoctpansiemoe [10), Chromium
(cBoOOIHO pacmpoctpansiemoe [10), Java Runtime Environment (cBoGomno pacmpoctpansemoe [10),
doPDF (cBo6oano pacmnpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaH0 pacmpocTpa-
usemoe I10), Inkscape (cBob6oaHo pacrnpoctpansiemoe [10), XnView (cBoboano pacrnpoctpansemoe 110),
K-Lite Codec Pack (cBo6oano pacmpocrtpansemoe [10), FAR Manager (cBoO0IHO pactpocTpaHsIeMoe
I10).



8.3. IlomereHus A1 XpPaHeHUs U NPOPUIAKTHYECKOT0 00CIYKHBAHUS 000pPY/10BAHUA

1. LleHTp HOBBIX MH(MOPMAIIMOHHBIX TEXHOJIOTHIA U CPEJICTB O0YUCHHS.

OcHallleHHOCTb: MEPCOHAIbHBIA KOMIBIOTEp - 2 WT. (AocTyn K cetu «MHTepHEeT»), MOHUTOp -
4 mT., CeTEeBOI HAKOMMTENb - | IIT., UICTOYHHUK OecriepeOOMHOT0 MUTAaHMS - 2 TIT., TEJIEBU30p IIa3MEH-
HeIi Panasonic - 1 mrt., Touka Wi-Fi - 1 mT., masiapHas cranius - 2 1., Ipeib - 5 1mT., nepdoparop - 3
IIT., HA0OP MHCTPYMEHTA - 4 IIIT., TECTEP KOMITBIOTEPHOM CETH - 3 MIT., OAJUIOH CO CXKATBIM ra3oMm - 1 mr.,
1acTa TeIIONPOBOAHAs - | IIT., blIecoC - | mT., paguocTaHuus - 2 MT., CToN — 4 mT., TyM0a Ha KOJIECH-
Kax - | mT., mojacTaBKa Ha KoJIeCHKax - 1 mT., mkad - 5 mrT., Kpecio - 2 mrT., JectHuna Alve - 1 mr.

[Tepeuens aHIIEH3MOHHOTO TIporpaMMHoro odecreuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2010 Professional Plus, antuBupycHoe nporpammuoe obecreuenue: Kaspersky Endpoint
Security, 7-zip (cBobomHo pacmpoctpansemoe I10), Foxit Reader (cBo6oaHo pacmpocrpansemoe I10),
SeaMonkey (cBoboano pacmpoctpansiemoe I10), Chromium (cBo6oano pacmpoctpansiemoe I10), Java
Runtime Environment (cBoboano pacnpoctpansiemoe I10), doPDF (cBoboano pacmpoctpansemoe I10),
GNU Image Manipulation Program (ceo6oano pacmpoctpansiemoe I10), Inkscape (cBo6oaHO pacmipo-
crpansiemoe [10), XnView (cBoboano pacnpoctpansemoe I10), K-Lite Codec Pack (cBoGoaHo pacripo-
ctpausemoe [10), FAR Manager (cBo6oano pacmpoctpansemoe [10).

2. lleHTp HOBBIX HHPOPMAIIMOHHBIX TEXHOJIOTUI U CPEIICTB O0yUCHUSI.

OCHaIIEHHOCTD: CTOJ - 5 MIT., CTYJ - 2 MIT., KPecyo - 2 IIT., mKad - 2 mMT., IepCOHATLHBIA KOM-
nptotep - 2 wr. (goctyn k cetu «MHTEepHET»), MOHUTOD - 2 WT., MDY - 1 mr., TECTEp KOMIBIOTEPHOU
ceTd - 1 mT., 6aIoOH CO CXKATHIM Ta30M - | WIT., mIypynoBepT - 1 mT.

[Tepeuens aUIIEH3MOHHOTO TporpaMMHoro odecreuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus, antusupychoe mporpammuoe obecnedenue: Kaspersky Endpoint
Security, 7-zip (cBoboxano pacmpoctpansemoe I10), Foxit Reader (cBo6oaHo pacmpocrtpansemoe I10),
SeaMonkey (cBobomHO pacrnpoctpansiemoe I10), Chromium (cBoboaHo pacmpoctpansiemoe I10), Java
Runtime Environment (cBoboano pacrnpoctpansiemoe I10), doPDF (cBo6oano pacmpoctpansemoe I10),
GNU Image Manipulation Program (cBo6oano pacmpoctpansiemoe I10), Inkscape (cBo6oaHO pacmpo-
crpansiemoe I10), XnView (cBoboano pacnpoctpansemoe I10), K-Lite Codec Pack (cBoboaHo pacripo-
ctpansemoe [10), FAR Manager (cBo6oano pacmpoctpansemoe [10).

3. lenTp HOBBIX HH(DOPMAITMOHHBIX TEXHOJOTUN U CPEICTB OO YUCHHS.

OCHaIEHHOCTh: CTOM - 2 MIT., CTYN - 4 wT., Kpecno - 1 mT., mkad - 2 mrT., IepcoOHaTbHBIA KOM-
netotep - 1 mr. (goctyn k cetu «MHTEepHETY), Be6-kamepa Logitech HD C510 - 1 wit., kononku Logitech
- 1 mT., TecTep KOMIBIOTEPHOM ceTH - | MIT., Apenb - 1 mT., TenedoH - 1 mT., HAbOp PyYHBIX UHCTPYMEH-
TOB - 1 mT.

I[TepeueHb MHIIEH3HOHHOTO MporpammHoro obecredenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus, antuBupycHoe nporpammuoe obecrieuenue: Kaspersky Endpoint
Security, 7-zip (cBobonno pacmnpoctpansemoe [10), Foxit Reader (cBo6oano pacnpocrtpansiemoe 110),
SeaMonkey (cBoboano pacrpoctpansiemoe [10), Chromium (cBo6omuo pacmpoctpansiemoe I10), Java
Runtime Environment (cBoboano pacnpoctpansiemoe [10), doPDF (cBoboano pacmpoctpansemoe I10),
GNU Image Manipulation Program (cBo6oauo pacmpoctpansiemoe I10), Inkscape (cBobomHo pacrpo-
crpansiemoe [10), XnView (cBoboauo pacnpoctpansemoe I10), K-Lite Codec Pack (cBobomHo pacmpo-
crpansemoe [10), FAR Manager (cBo6oaHo pacipoctpansiemoe [10).

8.4. J/IunieH3MOHHOE NMPOrpaMMHoe o0ecrevyeHne

1. Microsoft Windows 7 Professional,
2. Microsoft Windows 8 Professional,
3. Microsoft Office 2007 Professional Plus.
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