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1. HamMeHOBaHMe TUCHUIIMHBI (MOIYJIs)
Obwas u sxcnepumeHmanvHas Gusuxa
Leab1o u3y4eHUs TUCIUILIAHBI SBIISCTCS:

CopeiicTBOBaTh CTAaHOBJICHHUIO 0a30BOM OOIIEHAY4YHOH KOMIIETEHTHOCTH OakanaBpa Ul
peIleHUsT TEOPETUYECKMX W MPAKTHYECKHX 3a7a4, OpPUEHTUPOBAHHBIX HA HAYYHO-
HCCJIEIOBATEILCKYIO ACSITEIbHOCTh B MPEAMETHOM 00J1acTH 3HAHUH.

JLJ1s1 MOCTHIKEHHS 1eJTH CTABATCS 3aa4H:
CdhopmupoBaTh mpeacTaBiecHUE 00 aKTyaTbHBIX HAMPABICHUSX B PA3BUTHH COBPEMCH-
HOW (PM3HMKHM KakK HayKH.
3HaTh 0a30BbIC 3aKOHBI 00IIEH (DU3UKH, OCHOBHBIC JOCTH)KCHUS BEYIIUX HAYYHBIX
mKon B (u3mke.
[pezncrapiath crienuduKy SKCIEPUMEHTAIBHBIX UCCIEA0BAHMH B KX 101 obnactu Qu-
3UYECKUX 3HAHUM.

HmeTp HaBBIKM pabOTHI ¢ HAYYHOU JTUTEPATypPOU, OCBSILIEHHOM polieMaM pa3paboTKu
METOJIOJIOTUYECKUX OCHOB (PU3UKHU U €€ MPAKTUYECKOTO MPUMEHEHHS.

HCJ'II/I " 3aJ1a41 JUCHUIIIIMHBI OIIPCACIICHBI B COOTBCTCTBHUU C TpC6OBaHI/I$IMI/I CDGIIGpZUILHO-

M w0 e

r'0 TOCYIapCTBEHHOT'0 00pa30BaTeNIbHOTO CTaHJapTa BHICIIEro 00pa3oBaHus MO HAIIPABICHUIO
noarotoBku 44.03.05 Ilenarorudeckoe o6pazoBanue (¢ AByMs IpodUISIMU MOATOTOBKH) MPO-
¢bunp — Ouznka; MaTeMaTHKA.

2. MecTo AUCHMILINHBI (MOIYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucnumuna «O01mas sxcriepumentanbHas pusuka» (51.0.07.04) x npeaMeTHO METOIH-
yeckomy moxayito |, 6ioka b1.
Hucuunnuna (Moayns) usydaercs Ha 1,2,3 kypcax Bo 2,3,4,5,6 cemecTpax.

MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIBO

Unpekc | 1.0.07.04

TpeGoBaHus K NpeIBapUTEeIbHON NOATOTOBKE 00YUYaIOLIerocs:

VYuebnast mucnumirHa «O0mas 1 SKkcnepruMeHTanbHas Gu3nKa» sSBiseTcss 6a30BOi, 3HAKOMUT CTYAEHTOB C CaMbl-
MH OOLIMMH TPEJCTaBICHUSIMH O MPO(ECCHH U ONHMPAETCsl Ha BXOJHbIE 3HAHMS, MOJy4YEHHbIe B 0011e00pa3oBa-
TEJIbHOH IIKOJIE.

JUCUMIUIMHBI U NPAKTHKH, A KOTOPBIX OCBOEHHE HAHHOW AUCHMILIMHBLI (MOIYJs) HEOOXOAMMO KAK
MpealecTBYIOINEee:

OcBoeHHe TaHHOH AUCHUIUINHBI SBISIETCS HE00X0ANMOM 0a30il s M3ydeHHs TaKuX TUCIHILUINH, Kak «Teopernde-
ckast pusuka», «DIEKTPOPaANOTEXHUKA», «ACTpodH3uKa», «OCHOBBI PU3NKNY,

«PemeHre KOMIUIEKCHBIX 33124y, «[IpakTukyM perieHus (U3NUecKUX 3a/1a4 MOBBILICHHON CI0XKHOCTHY, «MeToau-
Ka 00yueHus: pu3nKe».

Wzyuenne nuctumianabl «O0mas 1 3KCIIepUMEHTaNbHas (GU3NKa» HEOOXOJMMO JUIsl yCIIEITHOTO OCBOCHUS /M C-
e Gopmupyromux komnerenuuo OIMK-§; TTK-1.

3. [lepeueHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHsI 10 JUCHHUILJIMHE (MO1Y.110), COOT-
HECCHHBIX C INIAHUPYEMBIMHU pE3yjJdbTaTaMHU 0CBOCHUSA Oﬁpa3OBaTe.ﬂbHOl7[ MporpaMmmal
[Tponecc n3ydenus: qUCUUIUIMHBL «OO0IIas U SKCIEpUMEHTaIbHAs (PU3MKa) HalpaBlIeH Ha
dbopMHUpOBaHKE CIEAYIOIINX KOMIIETSHITNI 00yJaroerocs:

HCKOMHOBI/IHI/IH KOMIICTCH-

ConeprkaHue KOMIETEHIMU B Ui (pe3ysIbTaThl 00y4e-

K()Tl;gzr;?e- cootBercTBin ¢ PT'OC BO/ HHﬂHKaTOp;TH;C;;;(eHHH KOM= HUSI) B COOTBETCTBUH C
TIOIIBO/ OIIBO YCTaHOBJIEHHBIMU UH/IMKA-
TOpaMu
OIIK-8 Crocoben ocymiectBisath me- | OIIK.B-8.1 OcymectBiser mno- | 3HATh. OCHOBHBIE MOHSTHUS

JIaTOTHYECKYI0  JIeITeILHOCTh
Ha OCHOBE CITCIIHAIbHBIX HAyY-
HBIX 3HAHUH

WCK, aHAJIN3 HaydHOW WH(pOpMa-
MM U aJanTHpyeT €€ K CBOeH
MEIaTOTHYECKON  AEATENbHOCTH,

¢$usukwy;
3aKOHOMEPHOCTH TIOBeIe-
HUS (PU3HUECKUX CUCTEM;

UCTIONB3ysl  NpOo(ecCHOHANIbHBIE | MATEMATHYECKHI anmapar
0asbl JaHHBIX buszuku
OIIK.B-8.2. OcymecTBisIeT | YMeTh. yMETh 3aliChIBaTh
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Hay4HO-TIEZIArOTMYECKOe  HCCIle-
JOBAaHHWE C LENBI0 MOBBIIICHHS
Ka4ecTBa CBOCH Ipo(deccHoHalb-
HOH 1eATeIbHOCTH

OIIK.B-8.3. YuactByer B mpoBe-
JCHUHM HAYYHBIX MEPONPHATHH B
00TacTH TpenogaBaeMoil AHCIH-
IUIMHBI, BOBJEKAaeT B Hay4yHO-
HCCIIEIOBATEIbCKYI0 U TPOEKT-
HYIO JIeSITENFHOCTh O0yYaroIux-
cs

OIIK.B-8.4. Mcnonb3yeT MeTOABI
aHaiM3a Iearorn4ecKor CHUTya-
ouy, TmpodecCHOHATBHOH  pe-
(¢ekcun Ha OCHOBE CITCIHAJIb-
HBIX HAYYHBIX 3HAHUH

YpaBHCHUS MCXaHHKH,
9JIEKTPUYCCTBA U MarHe-
TU3Ma, ONTUKH, TEPMOJIH-
HaMMKHU U CTATUCTUYECKOM
¢u3nKy;

aHaJIM3UPOBATH PEIICHUS
ypaBHEHU (QU3UKH ;
Baanern:

HaBBIKAMU (POPMHUPOBAHUS
COOCTBEHHOI'0 MHEHHS U
CYXKICHUS, apTyMEHTHPO-
BaHHS CBOEH MO3UIINH;
OCHOBHBIMH METOJIAMH Pe-
HICHUH ypaBHEHUST PU3UKU

K-1

Croco0GeH 0CBauBaTh U UC-
H0JIB30BaTh TEOPETUUCCKUE
3HAHUS U NIPAKTHIECKHE yMe-
HHS M HaBBIKH B IIPEAMETHOM
00J1aCTH NPU pPELIeHUHU Ipo-
(heccroHATBHBIX 3a/1ay.

[IK-1.1. 3Haet cTpyKTypYy, COCTaB
n JUJAKTHYCCKUEC CAHNHUIbI
obnactu oO0yueHuss ¢u3UKe WU

MaTEMaTHUKeE.

IIK-1.2. VYwmeer
0TOOp Y4eOHOTO COMEPIKAHUS IS

OCYILIECTBIIATh

ero peaju3alud B Pa3IHYHBIX
(dhopmax o0OyueHus B
COOTBETCTBMU C TPeOOBaHHAMH
dIroc 00.

IIK-1.3. JleMoHCTpUpyeT yMeHue
pa3pabaTbiBaTh pasiu4Hble (HOp-
MBI y4eOHBIX 3aHATHH, NpHUMe-
HSTb METOJIbI, TIPHEMBI M TEXHO-
Joruu oOydyeHWs, B TOM 4YHCIE
nH(pOpMannOHHbIE.

3HaTh: OCHOBHBIE (H3HYe-
CKHe 3aKOHOMEPHOCTH, 1103~
BOJIAIOIINE aHATU3HPOBATD
MPOLECCHl B PU3NUESCKUX
cUcTeMax;

MECTO AUCUHMIUIMHBI CPEaH
€CTECTBEHHBIX HaYK;
YMeTh: oCcBauBaTh U UC-
M0JIb30BaTh 0a30BbIC HAYY-
HO- TEOPETHYECKHE 3HAHUSA
U NIPaKTHYECKUE YMEHUS IO
HpenMeTy B
npodecCHOHANBHON Jest-
TENbHOCTH;
KOHCTPYHPOBATh CO/ICPIKa-
Hue 00pa30BaHus B MpeJi-
METHOI1 06J1aCTH B COOTBET-
CTBHH ¢ TpeboBaHUIMU (e-
JiepalibHbIX
roCyJapCTBEHHBIX 00pa3o-
BaTeJIbHBIX CTAHAAPTOB
Biajerb: HaBBIKAMH KOM-
IUIEKCHOT'O TIOMCKA, aHAJIN3a
U cHCTeMaTH3aluu HHPOP-
MalyH 110 U3y4aeMBIM MPO-
Oiremam ¢

UCIIOJIb30BAaHUEM Pa3iiiy-
HBIX UCTOYHUKOB, HAYYHOI
1 y4eOHOH JInTepaTyphl,
nHPOPMALMOHHBIX 0a3
JIAHHBIX;

4. O0beM TUCHMILIHHBI (MOIYJIS) B 3a4€THBIX eIUHUIAX ¢ YKA3aAHUEM KOJINYeCTBA

aKaJeMH4YeCKHX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4alomuXxcs ¢ npemnojgaBa-

TesieM (110 BUIaM YUeOHbIX 3aHSITHIT) M HA CAMOCTOAITEbHYI0 padoTy 00y4aromuxcs

Ob6mas TpynoeMkocTs (00beM) aucuuruinabl (Moaynsi) cocraBiser 29 3ET, 1044 akane-
MHYECKHUX Yaca.

O0BEM TUCIIUTLITHHBI Bcero yacos Bcero ua-
COB
IUIs O9HOU (POpMBI |y 3a04-
0o0y4eHus HOH (HOpMBI
0o0yueHus
O0mas Tpy10eMKOCTb AUCHUNIMHBI 1044
KonrakTHas pa6ora o0yyaomuxcs ¢ npenoaasaresjeM (Mo Bujaam yueo- 454
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HBIX SaHﬂTl/lﬁ)* (Bcero)

AyautopHas padora (Bcero): 454

B TOM YHCJIE:

JeKIAN 198
CEeMUHAPBHI, IPAKTHIECKHUE 3aHATHS 136
MPAKTUKYMBI He mpexgycmotpeno
nmabopatopHbIe paboTHI 120
BueayautopHas pabora:

KOHCYJIbTaLUs TIepel 9K3aMEHOM

BHeayauTopHas paboTa TakKe BKIIOYAST HHAMBUAYaIbHYIO paboTy o0ydaromuxcs ¢ IpernojaBa-
TeJIeM, TPYIIIOBbIe, HHANBHAYaIbHbIE KOHCYIbTAllMd ¥ HHBIC BUIBI y4eOHOU AEATEIBLHOCTH, IPEeNy-
CMATPHBAIOIIUE TPYNIOBYI0 WIM HHAWBUAYaJIbHYIO paboTy OOYyYaloOIIHMXCsS C MperoaaBaTesieM),
TBOpUYECKyI0 paboty (3cce), pedepaTsl, KOHTPOIHHBIE paOOTHI U JIp.

CaMmocTosiTeqibHast padoTa odyyaommnxcs (Bcero)

500

KounTtpoJb camocTosiTeJIbHON padoThl

90

Bua npome:xyTouHoil aTTecTanuu o0y4yaonierocs (3a4er / 3K3amMeH)

3adeT, sK3aMeH

5. Conep:kanne IMCHUIIMHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jiesiaM) ¢
yKa3aHHeM OTBeIeHHOI0 HA HUX KOJHYeCTBA aKa/leMUYeCKUX YaCOB M BH/I0B YUeOHBIX 3a-

HATUN

5.1. Pazoenwt oucyuniunvl u mpyooemKoCHb o 6UOAM YUeOHbIX 3aHAMUIL
(6 akademuuecKkux uacax)
st ouHOM popMBI 00yUEHUS

O6mas Tpy- .
COMKOCTE Bupl yueOHBIX 3aHATHIA, BKIIOYAs CAMOCTOSITEIbHYIO pa-
A 60Ty 00y4arouuxcst 1 TPyJOEMKOCTh (B dacax)
No Paznen, Tema (B uacax)
/I JUCUUTITTHHBI AyIuTOpHbIE [Mnanupyemslie | DopMBbl TEKYILLE-
Cam.
BCETO y4. 3aHATHA pe3yIILTAThI ro
pabota
Jlex | J1a6 | Ip o0ydeHus KOHTPOJIS
Paznen 1. Mexanuka 180 36 | 18 | 36 90
1. |KunemaTnka MaTtepuaabHOH TOY- 20 6 2 6 12 |OIIK-8 YcTHBIH ompoc
KH IK-1
2. |[lunamuka MaTepHajIbHOW TOUKU 28 6 4 6 14 |OIIK-8 DpoHTANBHBIN
IK-1 onpoc
3. |3aKoHBI COXpaHEHUs B MEXaHHUKE 24 6 2 6 14 |OIIK-8 OpOoHTANBHBIN
MK-1 onpoc
4. |/luHamuKa TBEpIOTO TeNa 22 6 2 6 14 |OIIK-8 bmun-onpoc
IK-1
5. |Mexanndeckue KoyebaHusA 22 6 2 6 12 |OIIK-8 Tect
IK-1
6. |CrenuanpHas TEOpUsl OTHOCH- 28 6 4 6 14 |OIIK-8 Pedepar
TENBHOCTU IK-1
Paszgen 2. Moaexkyasipuasa ¢u- 108 30 | 16 144
3MKa U TePMOJAMHAMHKA
7. |MonekynspHas ¢pu3nka 27 8 4 36 |OIIK-8 OpOHTAITBHBIN
IK-1 oTpoc
8. |OCHOBBI TEPMOJHAMHUKA 27 6 4 36 OIIK-8 Joxman c mpe-
IK-1 3eHTalnuen




9. |CrarucTrueckas TeOpHUs 27 8 4 36 OIIK-8 OpOHTAITBHBIN
IK-1 ompoc
10. |Ctpoenue BemecTBa 27 8 4 36 OIIK-8 YcrHbli onpoc
IK-1
Pazgen 3. DiekTpuuecTBO M 324 66 | 34 | 48 122
MarHeTusm
11.|9mexTpocTaTnka 66 14 8 |18 24 |OIIK-8 DpoHTaNBHBIN
IIK-1 ompoc
12. \TIocTOSTHHBIN 3I€KTPUYECKUI TOK 66 14 8 10 24 |OIIK-8 OpOHTANBHBIN
IIK-1 ompoc
13.|[TocTosHHOE MArHWTHOE IIOJE B 64 14 6 10 24 |OIIK-8 B onpoc
BEIECTBE [1K-1
14.|9nexTpoMarHuTHas UHIYKIHS 64 12 6 10 24 |OIIK-8 Tect
IK-1
15. |9nekTpoMarHuTHOE ToJIe 64 12 6 10 26 |OIIK-8 OpOHTANBHBIN
IK-1 ompoc
Paznen 4. OnTuka 288 36 | 36 | 36 | 180
16. |Konebanus 1 BOJTHBI 72 8 |8 8 46 |OIIK-8 OpOHTANBHBIN
IK-1 ompoc
17.|l'eoMeTpHrueckas ONTHKA 72 10 (10 10 44 |OIIK-8 Joknan c mpe-
IK-1 3eHTanuen
18. |BomHOBast onTHKA 68 8 |8 8 46 |OIIK-8 OpOHTANBHBIN
IK-1 ormpoc
19. |TennoBoe u3mydeHue 76 10 (10 10 44 |OIIK-8 Tect o Teme
IK-1
Pa3gen 5. KBanToBas u sinepHast 144 30 | 16 | 16 64
uznka
20. | Dy1eMeHTBI KBAaHTOBON MEXAaHUKHU 36 8 8 8 16 |OIIK-8 Jokmax ¢ mpe-
[1K-1 3eHTalENR
21.|DneMeHTapHas KBaHTOBas TEOPHS 36 8 8 8 16 |OIIK-8 Pedepar
XUMUYECKOH CBSI3U IK-1
22.|9neMeHTapHBIe YaCTHIBI U (QYyH- 36 8 8 8 16 |OIIK-8 ®OpoHTANEHBIN
JaMEHTaJIbHbIE B3aUMOIEUCTBUS [1K-1 onpoc
23.|CoBpemenHas pu3nueckas KapTH- 36 6 8 8 16 |OIIK-8 Bormpocsr utoro-
Ha MHUpa [K-1 BOI'O TECTA
Bcero 1044 198 | 136 | 120 | 500

5.2. Temamuka nadopamopHvix 3aHAMU

Y4eOHBIM TIIAHOM NPEeLycMOTPEeHO 48 1a00paTOPHBIX 3aHATUH 11 04HOH GopMel 00yyeHus . AnuTenn-
HOCTb BBIIIOJIHEHHS K101 1a00paTOpHOI paboThl cocTaBmsier 2-4 yaca (1-2 3aHaTHA).

[locnenoBaTebHOCTD BHIIOJIHEHHS JIA0OPaTOPHOI PabOTHI:

1. OdopMHUTE KOHCTIEKT JIAOOPATOPHOH PadOTHI.

2. OTBETUTH Ha KOHTPOJIHHBIE BOTIPOCHI

3. BeimonmHuTh 1ab0paTopHyo paboTty (IIpoBECTH U3MEpEHHs, COOIII0Iast 3aJJaHHbIE YCIIOBHS; TPAMOTHO H
AKKypaTHO 3alKcaTh Pe3yJbTaThl B TaOIMIIBL, BEIYUCIUTH HOTPEITHOCTH NPAMBIX U KOCBEHHBIX H3MeEpe-
HU).

4. OhopMHTBH OTUET O BBHITIOJHCHHH J1a00paTOPHOM pabOTHI.

Mexanuka
1. U3mepenne pu3nuecKux BEIUIUH




O6paboTtka 1 opopmIeHHE PE3yIbTATOB
2. IIpocTeiimme MeTOIbI U3MEPEHUs (PU3NIECKUX BETUINH
3. Cuiibl TPEHHS CKOJIBKEHHS
Pa6ota u mourHOCTH
4. IlpoBepka 3aKOHOB KHHEMaTHUKU
5. 3ydeHne rapMOHHYECKUX KOJIeOaHUH
6. 3aKOH COXpaHEHUs SHEPTUU B MEXAHUKE
7. OnpeneneHre MOMEHTOB UHEPLIUK METOJIOM KPYTHIbHBIX KOJIeOaHUU
8.M3yuenue BpaniaTeIbHOTO JIBHXKCHHS
9. N3ydeHune ocHOB K0J1e0aTEIbHOTO JABMKEHHUS C IIOMOILBIO YHUBEPCATILHOTO MasgTHUKA
10.MccnenoBanus mpeoOpa3oBaHus SHEPTHH MIPU JABHKECHUH CBSA3aHHBIX IPy30B Ha OJI0Ke
11.M3mepenne yckopeHus CBOOOHOTO MaICHUsI TeJia
12.M3y4yenne TuHAaMHUKH JBH)KEHUS CBSI3aHHBIX TPY30B Ha OJIoKe
MoaexkyasipHas pu3uKa
1.Onpenenenune BIaKHOCTH BO31yXa
2.0mnpenenenue cpeanero kodhduiienTa IMHEHHOTO PaCIIuPEHUS
3.0mpeneneHne OTHONICHHS TEIIoeMKocTel Bo3myxa Cp/Cv meroaom Kinemana-/lezopma
4.0Onpenenenue ko3P puirieHTa 00bEMHOT0 PACIIUPEHUS KUIKOCTH
5.0mnpeneneHne yHUBEPCATbHON Ta30BOM MOCTOSHHOM
6./3y4yeHue CTpyKTypbl KpUCTAJJIOB
7.0npenenenne ATUHBI CBOOOIHOTO podera 1 3(h(HEeKTUBHOTO AUaMeTpa MOJIEKYI BO3IyXa My-
TeM u3MepeHus KoduiineHTa BHyTpeHHET0 TPEHUS
8.M3yuenue BA3KOCTH KUIKOCTH
9.M3y4yeHue B3aMOCBS3U MEXy JaBJiIeHHE U 00BEMOM ra3a Mpu MOCTOSHHOM TeMIeparype
10.ITpoBepka ypaBHEHUS COCTOSIHUS ra3a
11.M3y4eHune 3aBUCUMOCTH JaBJIeHHUs Ta3a OT TEMIIepaTyphl B COCYy € OCTOSHHOTO ra3a
DJIeKTPUYECTBO
1. DnexkTpousMepHuTeabHbIE TPUOOPHI
2. UccnenoBanue paboThl HICTOYHUKA MMOCTOSTHHOTO TOKA
3.Onpenenenne ko3 uiineHTa cCaMOMHAYKIIMH KaTyIIKH
4. OnpezneneHne HAMPSHKEHHOCTH MarHUTHOTO TIOJISI COJICHOM1a METOJIOM MarHUTOMETpa
5. M3mepenne conpoTUBIICHUS
6. M3yyeHne 3aBUCIMOCTH COTIPOTUBIICHUS] METAIIOB OT TEMITEPATYPHI
7. I3mMepeHre MHAYKIIMH MarHUTHOT'O TIOJISI TIOCTOSIHHOTO MarHUTa
8.Onpenenenue uncna dapanes u 3apsaa IEKTpoHA
OnTuka
1. Onpenenenue mokasaresst MPEJIOMIICHHS CTEKIIa C TOMOIIBI0O MUKPOMETpa
2. OnpeneneHue yBeIHMUSHHs OIS 3pEHUS
3. HaGnronenne u geMOHCTpaIus CIeKTPOB
4. N3yueHne 3aKOHOB OCBELICHHOCTH C MOMOIIbIO (poTORIeMEHTa
5. N3yuenue caxapumerpa
6. M3yuyeHue 3epkaia 1 ONpeieieHrue ero paguyca KpUBU3HbI
7. Onpenenenue JJIMHBI CBETOBOM BOJIHBI IPU MOMOUTY TU(PPAKIIMOHHON PEeIeTKH
8. M3yueHue npenomiieHus cBeTa Ha TpaHUILIe pas/iesia BO31yX — OPICTEKIIO
9. N3yueHne CIeKTpOB U3JIy4EHHMS JIa3epa U CBETOANOAA
10.M3y4eHune criekTpa KpacCHOTO M HH(PAKPACHOTO CBETOIMOJIOB
11.N3yuenune uatepdepeHIny Ta3epHOro H3TyUeHUs Ha JBYX MIETTX
KBanToBas ¢usuka
1. U3yuenue 3aKk0HOB U3TydeHUs U ornpeaenenue nocrossaaon Credana-bonbnmana u [lnanka
2. N3yueHne TpeKoB 3apsyKEHHBIX YaCTHUI]
3. 3y4yeHue gBieHUS paluOaKTUBHOCTH
4. OnpeneneHue yAeapHOro 3aps/ia 3JIEKTPOHA



5. HaGmoieHue TpeKoB 3apsKEeHHBIX YacTHIl B Kamepe Buibcona
6. HccienoBanye XapakTEpUCTHK I'a30pa3psAHOIO CUETYMKA YaCTHUL]

Tpebosanusn k ogpopmaenuio Koncnekma u omuema nadopamopuou pabomost Tpeboeanus
ohopmienuro KoHcnekma a1adéopamopHoi padomeot.

Jlabopamopnas paboma Ne  (Ha3BaHHE).

Lenv pabomul: (nepenucaTh MOJHOCTHIO U3 ONUCAHHUS ).

Kpamxasa meopus: (BpIUCaTh OCHOBHBIE MOHATHS, POPMYIIBI, pacdeTHbIE (POPMYJIBI U MOSIC-HUTh
KKl CUMBOJI, BXOASIINN B (hOPMYITY).

DKkcnepumenmanvhas ycmanoska: (HApUCOBATh YEPTEX U HANKMCATh HAUMEHOBAHHE JETaNECH).
Tabauywi: (ecnyu OHU HE IPEJICTABIICHBI B JAOOpaTOPHOU paboTe, TO UX COCTaB M KOJTUYECTBO
OTIPECIIUTh CAMOCTOSITENILHO B COOTBETCTBHH C METOJMKOM M3MEPEHUI U 00pabOTKOI UX pe-
3yJbTATOB).

Pacuemui: (BBIIOIHUTH BCE PACUETHI, BKIIOYAsi pacyeTHBIE (hOPMYJIIBI M TTOICTAHOBKY YHCIIOBBIX
3HAYCHHM ).

I'paghuxu: (mocTpouTh BCE HEOOXOAMMBIE TPAPUKH).

Tpeoosanus k opopmnenuro omuema o0 6blnOJIHEHUU 1AOOPAMOPHOU padom bl

1. BeimosiHeHBI Bce MyHKTHI TpeOoBaHUN K 0(hOPMIICHHIO KOHCIIEKTa JIA00OPaTOPHON PabOTHI.

2. JIns Bcex BeIMUMH B TaOJMIaxX 3allCcaHa COOTBETCTBYIOIAs €AMHULIA U3MEPEHHUS.

3. Ha rpaduke — ocu 1ekapToBOii CUCTEMBI KoopanHaT. Ha ocsiX — cTpesKku, WHACKCH BETUYHH,
€IMHUIIBI U3MEPEHUSI.

4. ®opma rpauka COOTBETCTBYET TEOPETUUECKON 3aBUCUMOCTH (HE JIOMaHHasl).

5. 3anucaHbl BBIBO/IBI O TpaduKy (cM. 1M1a0I0H).

6. 3anucaHbl BBIBOJIBI 110 pe3yJIbTaTaM U3MEpEeHUl (CM. 1a0JIoH).

5.3. Ilpumepnas memamuxa Kypcoewvix pabom

Y4eOHbIM MJIaHOM HE IPETYyCMOTPEHBI.

6. O0pa3oBaTebHble TEXHOJIOTHH

[Ipu npoBeneHNH y4eOHBIX 3aHATUN MO JUCLUIUIMHE MCIONB3YIOTCA TPAJAULMOHHBIE U
MHHOBAIIMOHHBIE, B TOM uHncie NHGOPMaIlMOHHbIE 00pa30BaTeNbHbIE TEXHOJIOTHUH, BKJIIOYas MpU
HE00XO0/IMMOCTH NPUMEHEHNE aKTUBHBIX U HHTEPAKTUBHBIX METOJ0B O0YUECHHUS.

TpagunuoHHble 00pa3oBaTeIbHbIE TEXHOJIOTHH PEAIN3YyI0TCS, IPEUMYIIECTBEHHO, B MPO-
1ecce JEKIMOHHBIX M MPAaKTUYECKUX (CEeMHUHAPCKUX, J1a00paTOpHBIX) 3aHATHNA. VIHHOBaIlMOHHBIE
o0Opa3oBaTeNbHble TEXHOJOTHMH HCIIOJIb3YIOTCS B MPOLECCE ayIUTOPHBIX 3aHATUNH M CaMOCTOSI-
TEJIbHOM PabOThI CTYIEHTOB B BHJIE MPUMEHEHHs aKTUBHBIX U MHTEPAKTUBHBIX METOJ0B 00yuye-
HUSL.

HNudopmannonHusie 00pa3oBaTeIbHbIE TEXHOJIOTUH PEATU3yIOTCs B MPOIECCE HCIIOIB30Ba-
HUS 3JIEKTPOHHO-OMOIMOTEUHBIX CUCTEM, AJIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB U AJIEMEH-
TOB JIEKTPOHHOT'O 0OyU€HHs B 3JIEKTPOHHOM MH(POPMAIIMOHHO-00pa30BaTEIbHON cpesie UIs ak-
TUBU3ALMU Y4€OHOIO MPOLIecca U CaMOCTOATEIbHON pabOThI CTYAEHTOB.

Pa3BuTne y 00y4yarommxcsi HABLIKOB KOMaH/IHOH PadoThbl, MEKJINYHOCTHONH KOMMY-
HHUKAIUM, IPUHATHUS PellleHUH M JTUAepCKUX KauyecTB MPHU NMPoBeAeHUHN Y4eOHbIX 3aHATHI.

[TpakTuyeckue (ceMUHApCKUE 3aHATHS OTHOCATCS K MHTEPAKTUBHBIM METOJaM OOyUYCHHS
U 00Ja1al0T 3HAYMTEIbHBIMHY IPEUMYIIECTBAMH [0 CPAaBHEHHIO C TPAJULMOHHBIMH METOIAMU
00y4YeHHs, TJIAaBHBIM HEIOCTATKOM KOTOPBIX SIBIISICTCS W3BECTHAs HM3HA4YallbHAs MAaCCUBHOCTh
cyOBbeKTa 1 00beKTa 00yUCHHUSI.

[TpakTUdeckue 3aHATHS MOTYT HMPOBOJUTHCSA B (POPME IPYMIIOBOM JUCKYCCHH, «MO3TOBOM
aTaku», pa3dopka KelcoB, peleHus MPaKTUYecKuX 3aaad u ap. [Ipexnae, uem naTh rpymne vH-
¢dopmanrio, BaXHO TOATOTOBHTH YYAaCTHHKOB, aKTHBHU3MPOBATH WX MEHTAJbHbIE MPOLECCHI,
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BKJIIIOYMTh UX BHMMaHue, pa3BuBath KOIIBOepamuio U COTpyIHUYECTBO MPH MPUHATHU pelle-
HUU.

MeTtoanueckie peKOMEHAAUH 110 TPOBEICHUIO Pa3IMYHBIX BUJOB MPAKTUYECKUX (CEMHU-
HApCKUX) 3aHSATUH.

1.00cy:xaeHne B rpynmnax

['pynnoBoe o0cyxIeHne KaKoro-imbo BOMpoca HAIpaBlIeHO HAa HAXOXKICHUHM UCTHUHBI MU
JOCTIDKEHUE JTYYIIero B3auMOIIOHMMaHUs, ['pymmoBble 00CYXIEHHUSI CIIOCOOCTBYIOT Jy4IIEMY
YCBOCHHUIO U3y4aeMOro MaTepuara.

Ha nepBom stame rpynmnoBoro odcyxaeHus mnepes 00ydarolMMUCs CTaBUTCA Mpodiiema,
BBIJICTISIETCS] ONPEEICHHOE BpeMs, B T€YEHHE KOTOPOro OOydaroluecs AOKHBI MOATOTOBUTH
apryMEHTHUPOBAHHBIN Pa3BEPHYTHIN OTBET.

[IpenogaBaTens MOKET yCTaHABIMBATh OINpE/AEICHHbIC IPAaBHIa IPOBEACHUS TPYIIIOBOTO
00CyXICHHUS:

-33/1aBaTh OIpEAETICHHbIE paMKU OOCyXAeHus (Hampumep, yka3aTb He MeHee 5.... 10
ommooK);

-BBECTH aJITOPUTM BBIPAaOOTKH 0OIIIET0 MHEHUS (pELIECHNUs);

-Ha3HAYUTh MOJiepaTopa (BEAYILET0), PYKOBOSIIETO XOI0M IPYIIIOBOTO 00CYXKICHUSI.

Ha BTOpOoM sTame rpymmnoBoro o0CyXIeHUsS BbIPAOATHIBAECTCS TPYMNIOBOE PEIICHHE COB-
MECTHO C MpernoaaBareieM (apouTpom).

Pa3HOBUIHOCTBIO TPYMIIOBOTO OOCYXACHUS SBISETCS] KPYTJIBbIA CTOMN, KOTOPBIA MPOBOAUT-
Csl C LEJIBIO TMOJEIUTHCS MpobiieMaMH, COOCTBEHHBIM BHJCHHEM BOIPOCA, MMO3HAKOMHTHCS C
OTIBITOM, JOCTHUKCHHUSIMH.

2.11y0m4Has npe3eHTAlMs POEKTAa

[TpesenTanus — cambiii 3 HEeKTUBHBINA CrIOCOO TOHECEHUS BaXKHON MHGOpPMAIUH KaK B pa3-
TOBOpPE «OJHMH Ha OJIMH», TaK U MPH MyOIHMYHBIX BBICTYIUICHUX. Clal-Ipe3eHTallu C CIIOIhb-
30BaHUEM MYJIbTUMEIUHHOIO 000PYA0BaHMS MO3BOJISIIOT 3(PPEKTUBHO U HATJISIHO MPEACTaBUTD
CoJIep’KaHUE U3y4aeMOro MaTepuana, BbIIETUTh U NMPOWUIIOCTPUPOBATH COOOIIEHHE, KOTOPOE
HECeT MOYYMUTENbHYI0 MH(POpPMalMIO, MOKa3aTh €€ KIIOUEBbIE CO/ep)KaTelbHble MyHKTHI. Mc-
MOJIb30BAaHNE MHTEPAKTUBHBIX 3JIEMEHTOB IMO3BOJISIET YCHIHTH dPPEKTHBHOCTD MyOINYHBIX BBHI-
CTYIUICHUH.

3.Juckyccus

Kak mHTepakTHBHBI MeTOJl 00y4YeHHUs O3Ha4yaeT uccienoBaHue win pazbop. OOpazoBa-
TEIbHON JAUCKYCCUEH Ha3bIBAETCS IEJIEHANIPABIEHHOE, KOJUIEKTUBHOE O0CYX AEHHUE KOHKPETHOM
npo0eMbl (CUTYyalluu), COPOBOKAAIONIEIHCS OOMEHOM UAESIMH, OTBITOM, CYXKIEHUSIMH, MHEHU-
MU B COCTaBE€ IPYIIIbl 00y4arOIINXCS.

Kak mnpaBmiio, aAuckyccust OOBIYHO MPOXOJUT TPU CTAJAUU: OPUEHTAIMA, OLEHKA U KOHCO-
mupanud. [locnenoBaTenbHOE pacCMOTpPEHHE KaXKOW CTaJMM MO3BOJIIET BBIICIUTD CIIEIYIOIINE
UX 0COOEHHOCTH.

Cragus opHeHTaluu NpeArnoaraeT aJjanTallio YYaCTHUKOB AUCKYCCHU K caMOM mpoobiie-
Me, IpyT APYTY, YTO MO3BOJISIET CHOPMYIUPOBATH TPOOIEMY, LIETH TUCKYCCUU; YCTAHOBUTD Ipa-
BUJIA, PETJIAMEHT JTUCKYCCHH.

B cTamum ornieHKH MPOUCXOIUT BHICTYIJICHHE YYACTHUKOB JTUCKYCCHH, UX OTBETHI Ha BO3-
HUKAIOIIUE BOMPOCHI, COOP MaKCUMAIBHOTO 00beMa UeH (3HaHHI), MPEII0KEHUH, TIpeceueHre
npemnojiaBarenaeM (apOUTPOM) JTHMYHBIX aMOMIIMK OTKJIOHEHHH OT TEMbI TUCKYCCHH.

Cragus KOHCONMMIALMYU 3aKII0YAaeTCs B aHaAJM3€ Pe3yJIbTaTOB JMCKYCCHH, COTJIacOBaHUU
MHEHUH U TTO3UILHIA, COBMECTHOM (POPMYIMPOBAHUH PELICHUN U UX NPUHATHH.

B 3aBucumocTH OT 1ieneil U 3a1a4 3aHATHS, BO3MOYKHO, HCIIOJIB30BATh CIIEIYIONINE BHIIBI
TUCKYCCHI: KJIaccHueckue ae0aThl, HKCIPEcC-IUCKYCCHsl, TEKCTOBas AUCKYCCHs, MpoOsieMHast
JIUCKYCCHUS, poJieBasi (CUTyallMOHHAsI) JUCKYCCHSI.
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7. MOH] OLIeHOYHBIX CPEACTB AJIsl IPOBeIeHUs TEKYIero KOHTPOJISl U NMPOMEKYTOYHOM

aTrecranmum oﬁyqamumxcsl o TMCHMIIJIMHE (MO[[y.]IlO)

7.1. Onucanue wikan OUCHUBGAHUA CMENneHuU cqbopmupoeannocmu Komnemeuuuft

YpoBHu ‘ KauecTBeHHbBIE KpUTEPUU OLIEHUBAHUE
chopmuposan WNuaukaTopsl
HOCTHU 2 6amra 3 Gamra 4 6amna 5 6amioB
KOMIEeTeHIIUH
OIIK-8

bazoBsrit 3HaTh: ocHOBHEIC |He 3HaeT ocHOB-  |B memom 3Haer 3HaeT OCHOBHBIE
NOHATUSA (PU3MKH; |HbIE HOHATHS (U- |OCHOBHBIC MOHSTHSA [HOHATUS (PHU3KKY;
3aKOHOMEPHOCTH |3UKH; ¢bm3uky; 3aKOHOMEPHOCTH
NOBe/IeHHs (PU3H- |3aKOHOMEPHOCTH  |3aKOHOMEPHOCTH  |[[IOBEACHHS (HU3H-
YEeCKUX CUCTEM; |MOoBedeHUs Gu3n- |noBelneHUs PU3N- |4ECKUX CUCTEM;
MaTeMaTHYECKUI |4ECKHX CHCTEM; YECKHX CHCTEM; MaTeMaTHYEeCKUH
anmnapaT GU3UKK |MaTeMaTHYeCKUil |MaTreMaTHueckuid |anmapaT Gu3uKu

anmapar GU3MKH  |annapaT QU3IUKH

VYmern: ymers |He ymeer ymers  |B menom ymeer YmMmeer ymeTs 3a-
3aITUCHIBATh 3aIlMChIBATh YpaB- |yMETh 3alIUCHIBATh |IMCHIBATh ypaBHE-
YpaBHEHMS MeXa- |HCHUS MEXaHWKH, |ypaBHEHHUS MeXa- |HHUS MEXaHUKH,
HUKH, MIEKTpUYe- |3JEKTPUUECTBA U |HHUKH, DJICKTpUUE- |IIEKTPUUECTBA U
CTBa U MarHeTHU3- |MarHeTU3Ma, ONTH- |CTBAa M MAarHETU3- |MarHeTH3Ma, ONTH-
Ma, ONTUKH, Tep- |KH, TePMOJUHAMU- |Ma, ONTHKH, Tep- KU, TEPMOJAUHAMHU-
MOJUHAMUKUA M |KH U CTaTUCTHYE- |MOIMHAMHKH U KU M CTaTUCTHYe-
CTaTUCTUYECKON |CKOH CTaTUCTUYECKOM  |CKOH
(huznky; ¢$u3nKy; ¢bu3uKy; ¢$u3nKy;
aHAIM3MPOBATh  |aHAIN3UPOBATH aHATM3UPOBATH aHAIN3UPOBATh
pelIeHus ypaBHe- |pelIeHHs ypaBHe- |pelIeHHs ypaBHe- |pelIeHUs ypaBHe-
HUH QU3HKA ; HUH Qr3uKY ; HUH QU3HKH ; HUH QH3uKY ;
Baanxers: He Bnangeer B uemnom Braneer
HaBbIkaMu Gop- |HaBbIkaMu (OpMH- |HaBbIKaMU (popMu- |HaBbIKaMU GOPMHU-
MHUpPOBaHHUSA COO- |pOBaHUS COO- poBaHUs co0- poBaHus co0-
CTBEHHOTO MHE- |CTBEHHOT'O MHEHHMS |CTBEHHOTO MHEHHS |CTBEHHOTO MHEHUS
HUS ¥ CYXKJICHHSI, |M CYXKICHUS, apry- M CYXICHHUS, apry- (M Cy>KIEHHS, apry-
apryMEeHTHpOBa- |MEHTHPOBAaHUS MEHTHPOBAHUSA MEHTHUPOBAHUS
HUS CBOEH MMO3U- |CBOEU MO3UIINH; CBOEH Mo3ULIMY; CBOEH mo3uuuy;
I1H; OCHOBHBIMH METO-|OCHOBHBIMH METO-|OCHOBHBIMH METO-
OCHOBHBIMH  M€-|IaMH pelIeHni | 1aMu pelieHuii | 1aMu peuieHui
TOJAMH peIICHUI| ypaBHEHUS (PU3HKH |ypaBHEHUS (QU3UKH |ypaBHEHUS QH3UKU
ypaBHeHHS (U3H-
K1

IToBblmeHHBI |3HATBL: OCHOBHBIE B nonnoMm o6wveme

MOHATHUS (PH3HKH;
3aKOHOMEPHOCTH
MoBeJICHUS (HU3U-
YECKHUX CHCTEM;
MaTeMaTU4eCKUHN
anmapar GU3NKN

3HAET OCHOBHBIE
TIOHATHS (PU3HKH;
3aKOHOMEPHOCTU
noBeieHus Huzu-
YECKHUX CHCTEM;
MaTeMaTUYECKUN
anmapat GU3NKN

YMeThb: ymeTsb
3aIUChIBATh
ypaBHEHHS Mexa-
HHKH, dJICKTpUYe-
CTBAa U MarHeTH3-
Ma, ONTHKH, Tep-
MOAWHAMHKH U

VMeer B IOJTHOM
o0bemMe yMeTb 3a-
MMUCHIBAThH YpaBHE-
HHSI MEXAHHUKH,
JJIEKTPHYCCTBA U
MarHeTusma, oil-
THKH, TEPMOIHHA-
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CTaTUCTHYECKON
(uznky;
aHAIM3UPOBATH
peLIeHus ypaBHe-
HUH QU3HKA ;

Baagernb:
HaBBIKaMH (op-
MHUpPOBaHHSA COO-
CTBEHHOTO MHE-
HUS U CYXJICHHUS,
apryMEHTHPOBa-
HUS CBOCH IO3U-
IR

OCHOBHBIMH MeE-
TOJAAMU PpEUICHUH
ypaBHEHHs (U3H-
K1

MUKH M CTaTUCTH-
YEeCKON

¢u3nky;
AQHAJIU3HPOBATh
pelIeHus ypaBHe-
HUW QU3KKHY ;

B nonHOM 06BEME
BIafeeT

HaBBIKAMH (OPMHU-
poBaHus c0o0-
CTBEHHOTO MHEHUS
1 CY>KAEHHUS, apry-
MEHTHPOBaHHMS
CBOEI TIO3UITUY;
OCHOBHBIMH MCECTO-
JlaMH peuieHui
ypaBHEHHS QUUKH

K-1

bazoBbIit

3HATh: OCHOBHEIE
¢usnueckue 3a-
KOHOMEPHOCTH,
TIO3BOJISIOIIC
aHAIM3UPOBATH
TpOIIeCCH B (H-
3UYECKUX CHCTE-
Max;

MECTO AWUCIHILIU-
HBI CpEIH ecTe-
CTBEHHBIX HayK;

He 3HaeT ocHOB-
Hble pusnyeckue
3aKOHOMEPHOCTH,
TI03BOJISIOIIIE
aHATU3UPOBATH
TIpoIIeCcCH B HU3H-
YEeCKHUX CHCTEMAX;
MECTO JUCILIMILIN-
HBI CPEJIH eCTe-
CTBCHHBIX HayK,

B nenom 3Haer
OCHOBHbIE (hu3nue-
CKHE 3aKOHOMED-
HOCTH, TI03BOJISTIO-
IIUe aHAT3HPO-
BaTh MPOLIECCHI B
(bU3NIECKUX CH-
cTeMax;

MECTO JUCLHUILIH-
HBI CpEH ecTe-
CTBEHHBIX HayK;

3HaeT OCHOBHBIE
¢usnyeckue 3aKo-
HOMEPHOCTH, 103~
BOJISIOIINE aHAITU-
3UPOBATh MPOIIEC-
CBI B (pH3UYCCKUX
CHCTEMaX;

MECTO JUCLHILTH-
HBI Cpe/iu ecTe-
CTBCHHBIX HAYK;

¥Ymers: ocBau-
BaTh U UCIOJIB30-
BaTh 0a30BEBIC
HAYYHO- TEOPETH-
YEeCKUE 3HAHHS U
MPaKTHIECKUE
YMEHHUS 110 TIpe/i-
METY B
npodeccnonanb-
HOMU JIesITeNIbHO-
CTH;
KOHCTPYHUpPOBATh
coJiepxKaHue 00-
pa3oBaHUs B
IpeIMETHON 00-
JIACTH B COOTBET-
CTBHH € TpeOOBa-
HUSIMH (eepab-
HBIX
rocyIapCTBEHHBIX
o0Opa3oBaTeNbHBIX
CTaHIapTOB

He ymeer ocBau-
BaTh U UCIOJIB30-
BaTh Oa30BBIC
HAYYHO- TEOPETH-
YEeCKUE 3HAHUS U
MPaKTHYECKUE
YMEHUS 110 Tpe-
METY B
npoQecCHOoHANb-
HOH JeITEIbHOCTH;
KOHCTPYHPOBATh
cozepkanue obpa-
30BaHUs B IIpe/I-
METHOH 00J1acTH B
COOTBETCTBUH C
TpeOOBaHUSIMH
(denepabHBIX
roCyIapCTBEHHBIX
00pa3oBaTeNbHBIX
CTaHIapTOB

B uenom ymeer
OCBaMBaTh M UC-
MOJIH30BaTh 0a30-
BbIC HAYYHO- TEO-
peTHYECKIe 3Ha-
HUS U TIpaKTHIe-
CKHE YMEHHUS I10
MpeMETY B
npodeccrnonans-
HOU JIeSITENHHOCTH,
KOHCTPYHPOBATh
coJiepkanue odpa-
30BaHUA B TIpe/I-
METHOI 00nacTu B
COOTBETCTBUH C
TpeOOBaHUSIMHU
(enepabHBIX
rOCYIapCTBEHHBIX
00pa3oBaTeIbHBIX
CTaHIapTOB

YmMeeT ocBauBath U
UCIIOb30BaTh 0a-
30BBIE HAYYHO-
TEOPETHYECKUE
3HAHHS U IPAKTH-
YEeCKUE YMEHHS 10
MIPEAMETY B
npoQeCcCHOHANb-
HOU JIeITENBHOCTH,
KOHCTPYHUPOBATh
cozep)kanue oopa-
30BaHUS B IPEJI-
METHOH 00JIacTH B
COOTBETCTBHH C
TpeOOBaHUSIMH
(denepanbHbIX
rOCY/IapCTBEHHBIX
00pa3oBaTeNbHBIX
CTaHIapTOB

Baanernb: HaBbI-
KaMH KOMILIEKC-
HOI'O IIOMCKa,
aHaJIN3a U CUCTE-
MaTu3alund WH-
dhopmanmu 1o

He Brnaneer HaBbI-
KaMU KOMILJICKCHO-
ro TIOMCKa, aHAITu3a
U CHCTEMATH3alUN
nH(pOPMAIINH TIO
H3y4aeMbIM IMPO-

B nenom HaBbIKa-
MU KOMILIEKCHOT'O
[IOMCKa, aHalIu3a 1
CHCTEMATH3ALHI
nHPOPMAIUH TI0
M3y9aeMbIM TIPO-

Brnaneer HaBbIKaMu
KOMILIEKCHOT'O
MOKCKA, aHAJIH3a U
CHCTeMaTH3alUH
nH(OPMAIINH TIO
H3y4aeMbIM IMPO-
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M3y4aeMbIM IIPO-
Omemam ¢
UCIIOJIb30BaHHEM
pa3NUuYHBIX  HC-
TOYHUKOB, Hay4-
HOH u y4yeOHOH
JIUTEpATyphl, HWH-
(hopMaIOHHBIX
0a3 JaHHBIX;

6nemam ¢
HCTIONIb30BaHIEM
Pa3INYHBIX HCTOY-
HUKOB, Hay4yHOU U
y4eOHOil  nmTepa-
Typbl, HH(pOpMa-
LMOHHBIX 0a3 naH-
HBIX;

6remam ¢
HCTIONIb30BaHUEM
Pa3IUYHBIX HCTOY-
HUKOB, Hay4yHOW U
yaeOHOll  nmTepa-
Typbl,  HH(pOpMa-
LUOHHBIX 0a3 JaH-
HBIX;

6nemam ¢
HCTIONIb30BAaHIEM
Pa3IMYHBIX HCTOY-
HUKOB, Hay4yHOU U
yuebHO#l  nuTepa-
Typbl, HH(pOpMa-
LMOHHBIX 0a3 naH-
HBIX;

TToBBIIICHHBII

3HAaTh: OCHOBHBIE
(uzngeckue 3a-
KOHOMEPHOCTH,
HO3BOJISIOIIIE
aHAIM3UPOBATH
MpoLEeCCHl B Gu-
3MYECKUX CHCTE-
Max;

MECTO AUCLUILIN-
HBI CPEIH ecTe-
CTBCHHBIX HAaYK;

B mommHOM 00BEME
3HAET OCHOBHBIC
(u3ndeckue 3aKo-
HOMEPHOCTH, 1103~
BOJISIOIINC aHATTH-
3MpOBaTh Ipolec-
CBI B (pH3HUCCKUX
cucTeMax;

MECTO AUCLUIIIN-
HBI CpEIH ecTe-
CTBEHHBIX HaYK;

Ymers: ocBau-
BaTh U UCIIOJb30-
BaTh 0a30BbIC
HAy4YHO- TEOPETH-
YEeCKUC 3HAHUS U
MPAaKTUYICCKHE
YMEHUS 110 TIpe/-
METY B
pogecCuoHab-
HOM JIeATEILHO-
CTH;
KOHCTPYHPOBATh
cozepkanue 00-
pa3zoBaHUs B
MpeaMETHOH 00-
JIACTH B COOTBET-
CTBUU C TpeboBa-
HUSAMU (enepanb-
HBIX
TOCyIapCTBEHHBIX
00pa3oBaTEeIEHBIX
CTaHJapTOB

YMeeT B moJHOM
00beMe OCBaMBAaTh
U HCIIOJIb30BaTh
6a30BbIe HAY4YHO-
TEOPETUICCKHE
3HAHUS U PaKTH-
YECKHE YMEHHUS 10
MPEeIMETY B
mpo¢heCCHOHATb-
HOW IeATeIbHOCTH;
KOHCTPYHPOBATh
coJiepkaHue odpa-
30BaHUsI B IIPE/I-
METHOM 00JacTH B
COOTBETCTBHUH C
TpeOOBaHUSIMU
(benepanbHbIX
roCyIapCTBEHHBIX
00pa3oBaTEBFHBIX
CTaHIapTOB

Baaners: HaBbI-
KaMH KOMIIJICKC-
HOTO TIOMCKa,
aHau3a M CUCTe-
MaTH3alluu HH-
¢dopmaryu 1o
WU3yYaeMbIM IIPO-
Omemam ¢
UCIIOJIE30BaHUEM
Ppa3JIMYHbIX Huc-
TOYHUKOB, Hay4-
HOW W ydeOHOH
JUTEpaTyphl, HWH-
(hopMamMOHHBIX
0a3 JaHHBIX;

B momHOM 00BEME
BJIaJICCT HABBIKAMHU
KOMIUIEKCHOTO
MOUCKa, aHAJIN3a U
CUCTEMaTH3alUU
“H(pOpPMAINH 110
HM3y9aeMBbIM TIPO-
onmemam ¢
HCTIOJIb30BaHUEM
Pa3IMYIHBIX HCTOY-
HUKOB, Hay4HOU M
y4eOHOW  JUTepa-
Typhl, uHMOpMa-
OUOHHBIX 0a3 JaH-
HBIX;
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7.2.Tunoevlie KOoHmpoIbHbIE 3A0AHUA UNU UHBIE YUCOHO-MEMOOUYEeCKUe MAMepualsvl, Heoo-

Xo00umole 014 OYEHUBAHUA CMENEHU CHOPMUPOBAHHOCMU KOMNEMEHUUIl 8 npoyecce 0ceoe-
HUs y4eOHOoIl OUCYUNTIUHbL

Tembl

BOoo~NoOhwDE

23

41.
42.
43.
44,

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

7.2.1. TunoBbie TeMbI K MUCbMEHHBIM PadoTaM, T0KJIa1aM H BbICTYIICHUSIM:
no paszaejam:

[IpenmMer ¢usuku u ee CBSA3b ¢ APYTUMU HAyKaMH
Enuaunbe Gu3ndecKkux BETUIHH
OUZNYECKHUE OCHOBBI MEXAHUKHA
DNeMEeHThl KHHEMAaTHKU

Mopenu B mexanuke. Cucrema orcuera. TpaekTopus, JIMHa MyTH, BEKTOP EpeMEICH
CxkopocTb

VY cKkopeHue u ero cocTaBJIsIoLINe

VYroBas CKOpPOCTb U YIJII0BOE YCKOPEHUE
Jlunamuka mamepuanbHoil MOYKU U ROCHYRAMETbHO20 08UNCEHUA MEEPO020 mea
[lepssiii 3akoH HetoTona. Macca. Cuia

Bropoii 3akon HeroToHa

Tpertnii 3akoH HproToHa

Cuiibl TpeHust

3akoH coxpaHeHus umiyibca. LlenTp macc
VYpaBHeHUE IBUKEHHUS Tela IEPEMEHHOM MacChl
Paboma u snepzusn

DHeprus, paboTa, MOLTHOCTh

Kunernueckas u moTeHIMaIbHas YHEPTUN

3aKOH COXpaHEHUs SHEPTUH

I'padrueckom npeacraBieHUe SHEPTUN

VY aap abCcoNOTHO yIPYTUX U HEYNPYTUX TN
Mexanuka meepoozo mena

. MomeHT nHepunun
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Kunernueckast sHeprus BpaieHus

MoMeHT cuiibl. Y paBHEHUE JUHAMUKH BPAILlaTEIbHOTO ABUKEHUS TBEPAOTO Tela
MoMeHT UMITyJIbCca U 3aKOH TO COXPAHECHHS

CBoboausie ocu. ['mpockorn

Hedopmariuu TBEpAOTO TENa

Tazomenue. Inemenmeul meopuu nons

3akonsbl Kemepa. 3akoH BCEMUPHOTO TATOTEHUS

Cuna tsoxectu 1 Bec. HeBecomocTh

[Tone TAroTeHus U TO HANPSHKEHHOCTh

Pabota B mosne Tarorenwus. [loTeHMan mosst TATOTEHUS

Kocmuueckue ckopoctu

Hewnnepunaneneie cuctemsl orcuera. CUilbl UHEPIUU

dnemenmol MexanuKu HcudKocmei

JlaBneHue B KUIKOCTH U Ta3e

VYpaBHeHUE HEPA3PBIBHOCTH

VYpaBHenue bepHyy U CeacTBUS U3 HETO

BsiskocTh (BHyTpeHHee TpeHue). JlaMiuHapHBIH U TypOYJICHTHBINH PEeKUMBI TEUCHUS KU
KOCTEH

Mertoabl onpenieseHus: BA3KOCTU

JIBr>KeHune Ten B )KUIKOCTSIX U razax

DNEeMEHTHI CelUalbHOM (4aCTHOM) TEOPUH OTHOCUTEIIBHOCTH
[TpeobpazoBanus ["anumnes. MexaHn4eCKUil TIPUHIIUI OTHOCUTEIHLHOCTH
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45.
46.
47.
48.
49.
50.

Iloctynatsl ciennanbHON (4aCTHOM) TEOPUH OTHOCUTENBHOCTU
[IpeobpazoBanus Jlopenma

CrnencrBus u3 npeodpazopanumii JlopeHa

WHuTepBan Mex 1y COOBITUIMU

OCHOBHOH 3aKOH PENSTUBUCTCKON TMHAMUKN MaTepUalbHON TOUKU
3aKOH B3aUMOCBSI3U MacChl U SJHEPTHH

OCHOBBI MOJIEKYJIAIPHON ®W3UKH U TEPMOJINHAMMKHA
MonexkynapHuo-Kunemuyeckan meopus u0eanibHvlx 2a306

NS

12.
13.
14.
15.
16.
17.
18.

19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

CraTucTu4eckuii 1 TepMOAMHAMUYECKUN MeTOIbl. OTIBITHBIE 3aKOHBI HJI€ATHHOIO Ta3a
VYpaBnenue Knaneripona — Menaeneesa

OcHOBHOE ypaBHEHHUE MOJICKYISIPHO-KMHETUYECKOM TEOpUH UI€aTIbHBIX Ta30B

3akoH MakcBea o paclpeieIeHU MOJIEKYJ HASAIbHOTO ra3a [0 CKOPOCTSIM U SHEPIru-
SIM TEIUIOBOTO JIBHKEHUS

Bapomerpuueckas popmyna. Pacnpenenenue bonsiimana

CpenHee 4HCIO CTOJIKHOBEHUN U CPEIHSS ATUHA CBOOOIHOTO podera MoJIeKyl
OnbITHOE 000CHOBAHUE MOJICKYJISIPHO-KHHETUIECKOW TEOPUHU

SIBneHus nepeHoca B TEPMOJIMHAMUYECKH HEPABHOBECHBIX CHCTEMaX

Bakyym u metob! ero nonydenusi. CBoOWCTBa yabTpapa3peKeHHbIX ra30B

. OcHo6bl mepmoounamuxu
. Yucno creneneir cBOOObI MOJIEKYJIbl. 3aKOH PaBHOMEPHOT'O PACIIPEAEICHUS SHEPTUU T10

CTEIEHSAM CBOOObI MOJIEKYJI

IIepBoe Ha4yasI0 TEPMOJAMHAMUKHI

Pabota ra3a npu u3sMeHeHHH ero oobema

TemnoeMkocTh

IIpumeneHne nepBoro Havyajga TEPMOJANHAMUKH K H30IIpoLieccamM
Anunabatudeckuii porecc. [TomuTponHerit mporecc

Kpyrosoii npornecc (k). O6paTuMble 1 HEOOPAaTUMBIE TPOLIECCHI
OHTpomusi, €€ CTaTUCTUYECKOE TOJIKOBAHHWE M CBSI3b C TEPMOJMHAMUYECKOW BEPOSTHO-
CTBIO

Bropoe Hauano TepMoMHAMUKH

TenoBele 1BUTaTENN U XOJIOAWIBHBIE MaluHEL. [{ukn KapHo u ero k. m. 1. s ujaeans-
HOTO rasza

Peanvuuvie 2azol, scudkocmu u meepovie mena

Cunbl 1 TOTEHIMAIbHAS SHEPTUS MEKMOJIEKYIIIPHOTO B3aUMOEHCTBHS
VYpasHenue Ban-nep-Baanbsca

N3otepmbl Ban-aep-Baanbca n ux ananus

BHyTpeHHss sHEprus peaabHOro rasa

Dddexr Ixoyns — Tomcona

CxnxeHue razoB

CaoiictBa xuakocreid. [loBepXHOCTHOE HATSKEHUE

CmaunBanue

JlaByieHre o1 UICKPUBIIEHHOM MOBEPXHOCTHIO )KUJKOCTH

Kanunnsipuele sBneHus

TBepasle Tena. MOHO- U MOJTUKPUCTAILIIBI

Tunsl KPUCTAIUIMUECKUX TBEPABIX TET

JleexTrl B KpucTamiax

TemnoeMKoCTh TBEPABIX TEIN

Hcnapenue, cybnumanus, IIaBlIeHne U KpucTaum3anus. AMopgHbIe Tena
®azosble nepexoast [ u I1 pona

Huarpamma coctosiHust. TpoitHas Touka

JJIEKTPHYECTBO H 3JIEKTPOMAT'HETHU3M
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NoakownpE

©o

9.

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.

21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,
45.
46.
47.

DNeKTpocTaTUKa

3aKOH COXpaHEHUs AMEKTPUUECKOro 3apsaaa

3axoH Kynona

DnektpocTaTuueckoe noje. HanpspkeHHOCTh 31€KTPOCTaTHYECKOTO MO
[IpuHIUI Cyneprno3uIuy 3JIeKTpocTaTHYeCKuX nojuel. Ilome qunoss

Teopema [Maycca 111 371€KTPOCTaTUYECKOTO OIS B BAKYyyMe

IIpumenenne teopemsl ['aycca Kk pacdeTy HEKOTOPBIX JIEKTPOCTATUYECKUX IIOJIEH B Ba-
Kyyme

[upkymnsanus BEKTOpa HAIIPSYKEHHOCTH 3JIEKTPOCTATUYECKOTO TOJIA

[ToTeHuman 3;1eKTpOCTaTUYECKOTO TOJIS

HanpspkeHHOCTD Kak IpaiMeHT OTEHLMaNa. DKBUIIOTEHIIMAIbHbIE TTIOBEPXHOCTU
Brluucnenue pasHOCTH IOTEHIMATIOB 10 HANPSYKEHHOCTH MOJIs

Tunsl qusnekTpukoB. [lonspusanus TU3IEKTPUKOB

[HonspuzoBanHOCTh. HanpsKeHHOCTH MOJIS B JUAJIEKTPUKE

OnexTpuueckoe cMmelieHue. Teopeme ['aycca i 3IeKTpOCTATUYECKOTO MOJS B IUAJIEK-
TPUKE

VYcnoBus Ha TpaHULe pa3jiena ABYX AUICKTPUUECKUX Cpex

CerHeronieKTpuKu

[IpOBOHMKY B IEKTPOCTATUYECKOM I10JIE

DNeKTprUYeCcKasi EeMKOCTh YEIUHEHHOI'O IPOBOIHUKA

Konnencaropst

DHeprusi CUCTEMBI 3apsAJI0B, YEANHEHHOI'O ITPOBOJIHUKA U KOHJIEHCATOPA. DHEPrus JJIeK-
TPOCTATHYECKOTO OIS

Hocmoanunelii 31eKmpuydecKuii moxK

DneKTpUUECKU TOK, CHjla U MIIOTHOCTh TOKA

CropoHHME cHIIBL. DIEKTPOABHKYIIAs CHUJIA U HAIIPSDKEHUE

3axoH Oma. ConpoTHBIIEHNE TPOBOAHUKOB

Pa6ota u momrHOCTh TOKa. 3akoH [[xoynsa — Jlenma

3axon OMa JJ1 HEOTHOPOJAHOI0 yYacTKa IeNH

ITpaBuna Kupxroda ass pa3BeTBICHHBIX LeTei

Dnexmpuueckue moku ¢ Memannax, 6aKyyme u 2a3ax

OnemMeHTapHas KIacCUYECKask TEOPHS JIEKTPOIPOBOJHOCTH METAIIOB

BBIBOJI OCHOBHBIX 3aKOHOB JIEKTPUYECKOTO TOKA B KJIACCUYECKON TEOPUHU DIEKTPOIPO-
BOJHOCTH METaJNIOB

Pabota BbIX0/a 3IEKTPOHOB U3 MeTaslIa

OMUCCUOHHBIE SIBIICHUS U UX IPUMEHEHNE

Nonnsamus razo. HecamocToATeNbHBIN Ta30BbIN pa3psl

CaMocCTOsATENbHBIN Ta30BbIM pa3ps U €ro TUIIBI

[Ina3ma u ee cBolicTBa

Maznummnoe none

MarsuTHO€ NoJe U ero XapakTepUCTUKU

3akoH buo — Capapa — Jlamnaca 1 ero npuMeHEeHHUe K pacyeTy MarHUTHOTO T1OJISI
3akoH Amriepa. BzanmoaeiicTBre napauiesbHbIX TOKOB

MaruuTtHas nocTossHHas. EQUHUIBI MATHUTHONW MHIYKIIMM U HaIIPSDKEHHOCTH MarHUTHO-
O IO

MarauTtHoe nosie JBUXKYILIETocs 3apsiia

JleficTBrEe MarHUTHOTO TOJIL HA JABHKYILMICS 3apsif

JIBM>KeHME 3apsKEHHBIX YaCTHUIl B MArHUTHOM I10JI€

Y ckopuTenu 3apsSKEeHHBIX YacTHI]

Dddext Xomra

Hupkynsiiusa Bektopa B MarHuTHOTrO MoJist B BAKyyMe

MarsuTHbI€E 10JISI COJIEHOUAA U TOPOUIA
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48.
49.
50.
5l.
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

IToTox BekTOpa MarHuTHOM MHAYKIKU. Teopema ["aycca ms o B
PaGota no nepemeneHuIo MPOBOJHUKA M KOHTYpa C TOKOM B MarHUTHOM I10J1€
Inekmpomaznumnan UHOYKYus

SIBneHue MeKTpOMarHuTHOM MHAYKIMH (onbIThl Dapazest)
3axoH ®apajies ¥ ero BbIBOJ U3 3aKOHA COXPAHEHUS SHEPTUN
Bpamenue pamku B MArHUTHOM 110J1€

Buxpessie Toku (Toku Oyko)

NunykTuBHOCTH KOHTYpa. CaMOMHAYKIUS

Toku pu pa3MbIKaHUU U 3aMbIKAHUH LIETTH

B3anmHuas uagykuus

Tpancdopmarops

DHeprusi MarHUTHOTO MOJIs

MarHuTHbIe CBOHCTBA BellecTBa

MarsHuTHblE MOMEHTBI JIEKTPOHOB U aTOMOB

[wna- u mapamMarHeTu3m

HamarnnuenHocTs. MaruutHoe nosie B BEIIECTBE

VYcnoBus Ha rpaHulle pa3/ena IByX MarHeTUKOB
®eppoMarHeTHKU U UX CBOMCTBA

[Tpupona peppomarnernzma

OcHnogvl meopuu Maxceenna ons 31eKmpoOMAZHUMHO20 NOJiS
BuxpeBoe anexkrpuyeckoe 1mnoiie

Tok cMmenenus

YpaBHeHnss Makcsesuia 1 2JJIEKTPOMAarHUTHOTO TOJIS

KOJIEBAHHUA H BOJIHBI
Mexanuueckue u 3n1eKmpomazHummuble Konedbanus

1.

2.
3.
4
5

S

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

INapmonnueckue konedaHus U UX XapaKTEPUCTUKU

MexaHnueckue rapMOHUYEeCKHe KoJleOaHus

INapmonnueckuii ocuniaTop. [pyXuHHBIN, PU3NYECKUil 1 MaTeMaTHUYECKU MassTHUKU
CB000/1HBIE TApMOHUYECKHE KOJIeOaHuUs B KOjIe0aTeIbHOM KOHTYpe

CrnoxeHue rapMOHMYECKUX KOJIEOaHHM OJHOrO HAaIpaBiICHHUS U OAMHAKOBOW YacTOTHI.
buenuns

CrnosxeHue B3aMMHO MEPHEHIUKYISIPHBIX KOieOaHu

HuddepennnanbHoe ypaBHEHHE CBOOOIHBIX 3aTyXalOIUX KoleOaHui (MEXaHMUECKUX U
AIIEKTPOMAarHUTHBIX) U €ro peleHne. ABToOKone0aHus

JuddepennunanbHoe ypaBHEHUE BBIHYXIEHHBIX KOJeOaHUH (MEXaHUYECKUX M 3JIEKTPO-
MarHUTHBIX) U €T0 pelIeHne

Amiuntyna U (aza BBIHYXKJIEHHBIX KOJeOaHUH (MEXaHMUYECKUX U DJIEKTPOMArHUTHBIX).
Pe3onanc

[TepemenHbIl TOK

Pe3onanc HanpspkeHui

Pe3onanc TokoB

MotHOCTb, BhIIETISIEMAas B LIEMH IEPEMEHHOTO TOKA

Ynpyzue ¢onnwvi

Bonnosele npouiecchl. [IpoiosibHbIE U TONEPEYHbIE BOJTHBI

YpaBaenue Oeryieit BosHbl. DazoBas CKOPOCTh. BomHOBOE ypaBHEHUE

[IpuHnnn cynepnosunuu. ['pymmosas ckopocTs

WuTepdepeHiiyst BoiH

Crosiune BOJIHBI

3BYKOBBIE BOJIHBI

Dddexr [Jomnepe B akycTuke

VYapTpa3ByK U €ro IpUMEHEHHE
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23. Dnexmpomaznumuoie 01Hbl

24. DKCNIepUMEHTAIBHOE MOJTyYEHHE MJIEKTPOMArHUTHBIX BOJIH

25. ludpepennmanpbHOe ypaBHEHUE dTIEKTPOMATHUTHON BOJTHBI

26. DHeprus AIIEKTPOMArHUTHBIX BOJH. VIMITyITbC 3JIEKTPOMArHUTHOTO TIOJIS
27. Uznydenue aunois. [IpuMeHeHne 3JeKTPOMarHUTHBIX BOJTH

OIITUKA. KBAHTOBAA ITPHPO/IA U3/IYYEHUA
dnemenmol 2eomempuyecKoil u INEKMPOHHO ONMUKU
OcHoBHbIE 3aK0HBI ONTHKH. [ToHOE OTpaxenue
Tonkue nun3bl. M300paxeHne npeAMETOB ¢ IOMOILBIO JIMH3
AGepparuu (MMOTPENIHOCTH ) ONTHYECKUX CHCTEM
OcHOBHbIE (OTOMETPUUYECKHE BETUUUHBI U UX €IUHULIBI
DeMeHTHI JIEKTPOHHON ONTHKH
Humepgepenyua ceema
PasButue npencraBieHuit o mpupoie cBeTa
KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH
. UnTepdepenmus ceera
. MeTozp! Habu01eHHsI UHTepEPEHIINH CBETa
. UnTepdepenius cBera B TOHKUX TUIEHKAX
13. I[Ipumenenue nHTEphEepEHIINN CBETA
14. lugppaxuyus ceema
15. IIpunnun ['rolirenca — Ppenens
16. Metox 30u @penens. [IpsmonuHeiiHOE pacpoCcTpaHEHHUE CBETa
17. Qudpakuus Openens Ha KPYyriaoM OTBEPCTUH U IUCKE
18. ludppaxuus @payHrodepa Ha OTHOH MIETH
19. Iudpakuus @paynrodepa Ha TUPPaKIUOHHOM peleTke
20. ITpocTpancTBeHHas pemieTka. Paccesnue cBera
21. ludpakuus Ha MPOCTpaHCTBEHHOM pemetke. @opmyna Bynspa — bparros
22. Paspemnrarornasi CiocCOOHOCTh ONTHISCKUX MTPUOOPOB
23. Ilonsitue o ronorpadpuu
24. Bzaumooeiicmeue 3,1eKMpoOMAZHUMHBIX 0JIH C 8€U{ECME0OM
25. Jlucniepcus cBeta
26. D1eKTpOHHAs TEOPHS TUCTIEPCHH CBETSI
27. Iornomenue (abcopOrusi) cBeta
28. Dddext Jomnepa
29. N3nyuenune BaBunosa — YepeHkona
30. Hoaapuzauus ceema
31. EcTecTBEeHHBIH U MOISPU30BAHHBIN CBET
32. Tonsipu3arus cBeTa Mpu OTPAKEHUHU U MTPEJIOMIICHUU Ha TPAHMIIE IBYX JHAJICKTPUKOB
33. JIBoitHOe myuenpenomieHue
34. Tlonsipu3aiimoHHBIC TIPU3MBI U TIOJISIPOUTBI
35. AHanu3 NOIIPU30BAHHOTO CBETA
36. ckyccTBeHHAsT ONITUYECKAst aHH30TPOITHS
37. BparieHue miIocKOCTH MOJSpU3aluu
38. Keanmosas npupooa usnyuenusn
39. TeroBo€ U3YYEHUE U €T0 XapaKTePUCTUKU
40. 3akoH Kupxroda
41. 3axonsl Creana — bonbiiMaHa U cMmeleHus BuHa
42. ®opmynsl Panes — Jxxunca u [1nanka
43. Ontryeckas mupoMeTpus. TeroBble HCTOYHUKH CBETa
44. Bugsl porosnektpuaeckoro 3¢ dexra. 3akoHbl BHENTHETO (oTodddexTa

LCoNooA~WNE

e S
N - O
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45.

46.
47.
48.
49.

VYpaBuenue ODifHmTelHA AN BHEIHEro (orodddexra. IKCepruMeHTATBHOE MOATBEP-
KJICHHE KBAaHTOBBIX CBOICTB CBETa

[Tpumenenue porodrddexra

Macca u umnyibce ¢porona. JlaBiaeHue cBeTa

D¢ dexr Komnrona u ero anemMeHTapHas TEOpHS

EnuHCTBO KOPIYCKYJISIPHBIX ¥ BOJIHOBBIX CBOMCTB 3J€KTPOMArHUTHOTO M3ITy4EeHUS

SJIEMEHTBI KBAHTOBOH ®HU3HKH ATOMOB, MOJIEKYJI H TBEP/IbIX TEJI

BOoo~No kWD E

13.
14.
15.

16.
17.
18.
19.
20.
21.

22

39

0.
. BonmHOBast pyHKIMS 1 €€ CTaTHCTUYECKUIA CMBICIT
12.

Teopusa amoma eooopooa no bopy

Mopenu aroma Tomcona u Pesepdopaa

JInnenyaTsli CIIEKTP aToMa BOJOPOIa

[Toctynater bopa

OnsiTel @panka u ['epua

Crnextp aroma Bogopoaa no bopy

Dnemenmovl K6AHM OGO MEXAHUKU
KopnyckynsipHO-BOTHOBOM JlyaJlu3M CBOMCTB BEILIECTBA
Hekotopsle cBolicTBa BOJIH f1a bpoiis

CooTHollIEHHE HEONPEIETEHHOCTEN

Oo6mee ypaBHenue lllpenunrepa. Ypasuenue lllpeaunrepa uist cTaliMOHApHBIX COCTOS-
HUM

IIpyHIMI TPUYMHHOCTHA B KBUHTOBON MEXaHUKE

JIBr>KeHHE CBOOOIHOM YaCTHIIbI

YacTuiie B 0IHOMEPHOM MPSIMOYTOJIbHON «IIOTEHLIHAIBHOH siMe» ¢ OECKOHEUHO BBICOKU-
MU «CTEHKaMK»

ITpoxokieHre YacTUIIbl CKBO3b MOTEHIMATBHBIN Oapbep. TyHHENbHBINA Y3 PeKT
JInHENHbIN rapMOHUYECKUI OCIIWILIATOP B KBAHTOBOM MEXaHUKE

dnemenmol co6pemenHOU PUIUKU ANOMOE U MOTIEKY

ATOM BOAOPO/A B KBAHTOBOM MEXaHUKE

1s-CocrosiH1E 35IeKTpOHa B aTOME BOJ0OpOJa

CnuH anektpoHa. CriMHOBOE KBaHTOBOE YUCIIO

. [IpuHIIMT HEPA3TMUYUMOCTH TOXKIECTBEHHBIX YacTUIl. DepMHOHBI U OO30HBI
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
. Meranel, AMAIEKTPUKU U MOJTYIPOBOAHUKY 110 30HHON TEOPUU
40.
41.
42.

[Tpunmun [Taynu. Pacnipenenenue 3JIeKTPOHOB B aTOME MO COCTOSIHUSAM
IIepnonnueckas cucrema 3J1eMEHTOB MeHieneeBa

PeHnTreHoBckue ciekTpsl

Morexysbl: XUMUYECKUE CBSI3H, TOHATHE 00 SHEPreTUYECKUX YPOBHSX
MonexynspHbie ciekTpsl. KomOmHaAIIMOHHOE paccesiHue CBeTa
[Tornomenune. CHOHTaHHOE U BBIHYK/IEHHOE U3JIy4EHHUS

OnTHyeckre KBaHTOBBIE T€HEPATOPHI (JT1a3ephl)

dnemenmol KGAHMOGOU CIAMUCMUKU

KBanToBas cratuctuka. ®a3oBoe mpocrpancTBo. OyHKIUS pacipeIeaeHus
ITonstue o kBaHTOBOM cTaTncTUKE bo3e — DitHiuTeliHa 1 @epmu — {upaka
BBIposKIEHHBIN 3JIEKTPOHHBIN T'a3 B METaLIax

IToHsATHE O KBAHTOBOW TEOPUU TEILIOEMKOCTU. DOHOHBI

BBIBOIBI KBAHTOBOM TEOPHH JIEKTPONPOBOJHOCTH METAIIIIOB
CaepxmpoBoaumocTs. [Tonarue 06 s pexre Jxo3zepcona

Inemenmut husuku meepoozo mena

ITonsATHE O 30HHOU TEOPUU TBEPABIX TEII

CoOcTBeHHAs TPOBOIUMOCTD MOJIYIIPOBOIHUKOB
[IpumecHas mpoBOAMMOCTH MOJTYIIPOBOJHUKOB
@OTONPOBOAUMOCTH ITOIYIIPOBOIHUKOB
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43. JIroMUHECTICHIIHSI TBEPABIX TEJ
44. KoHTaKT ABYX METaJNIOB MO 30HHOI Teopuu
45. TepMO3JIEKTpUUECKUE SIBJICHUS U UX IPUMEHEHUE
46. BoinpsiMmiieHue Ha KOHTAKTe METaJlJI — MOJIYIMPOBOIHUK
47. KOHTaKT 3JIEKTPOHHOTO U ABIPOYHOIO MOIYITPOBOIHUKOB (p-N-TIEpEexX0/)
48. TlomynmpoBOAHUKOBBIE AUOJIBI i TPUOABI (TPAH3UCTOPHI)
DJIEMEHTHI ®U3UKH ATOMHOI O A/IPA H 3JIEMEHTAPHBIX YACTHI]

B0 oo~NoakwdE

Inemenmeul huzuku amomno2o a0pa

Pa3zmep, coctas u 3aps aToMHOTO sipa. MaccoBoe U 3aps10BOE Uncia
JledexT Macchl ¥ SHEPTUs CBA3M siipa

CruH si7jpa ¥ €ro MarHUTHBIA MOMEHT

Snepubie cuibl. Monenu sapa

PanuoakTrBHOE U3Ty4EeHHUE U €TI0 BUJIbI

3aKoH painoaKTUBHOTrO pacnana. [IpaBuna cmemeHus
3aKOHOMEPHOCTH [-pacmnajia

S Pacnan. Helitpuno

0. F'amma-u3mydyeHue u ero cBoiicTaa

11. Pe3zonancuoe noromieane fuszimydenus (3gdext Méccbayapa™)

12. Metoap! HAOMIOEHUS U PETUCTPALIUU PAIMOAKTUBHBIX U3TYYCHHUH U YaCTHUIL
13. SInepHbIe peakuu U KX OCHOBHBIC THITBI

14. Tlo3utpon. fPacnaj. DneKTpOHHBIN 3aXBat

15. OTkpbITHE HEUTPOHA. SIIepHbIe peakiuu Mo/ AeWCTBUEM HEUTPOHOB

16. Peaknus neneHus sapa

17. llentHas peakmus AICHUS

18. ITonsiTHe 0 SAEPHON DHEPTETHKE

19. Peaknusi cuHTe3a aTOMHBIX siiep. [Ipobraema ynpaBiseMbIX TEPMOSICPHBIX PeaKkIuit
20. Dnemenmul huzuku InemenmapHubIx yacmuy

21. Kocmudeckoe u3aydeHue

22. MIOOHBI ¥ IX CBOMCTBA

23. Me30HBI U UX CBOICTBa

24. Turbl B3aUMOJICHCTBHIA JIEMEHTAPHBIX YaCTHII

25. YacTuIsl 1 aHTUYACTHULIBI

26. I'urieponbl. CTPaHHOCTh U Y€THOCTD JIEMEHTAPHBIX YaCTHII

27. Knaccuduxanus neMeHTapHbIX yacTull. KBapku

Kpurtepumn onenku nqokiiajaa, coodouenus, pedepara:
OTMeTKa «OTIUYHOY 3a MUCHMEHHYIO padoTy, pedepar, COOOIeHne CTaBUTCS, €CIIH U3JI0-

JKEHHBIN B JOKJIaJe MaTcepual:

- OTIIMYACTCA FJTY6PIHOI>'I " COACPKATCIBbHOCTBbIO, COOTBETCTBYCT 3asIBIICHHOM TEME,

- YCTKO CTPYKTYPUPOBAH, C BBIACIICHUCM OCHOBHBIX MOMCHTOB;,

- A0KJaa CACIaH KPaTKO, YETKO, C BBIACJICHUEM OCHOBHBIX JaAHHBIX;

- Ha BOIIPOCHI 110 TEMEC JOKJIada IMOJTYYCHDbI ITOJHBIC UCUCPIIBIBAIOIINUE OTBCTHI.

OtMmeTKa «XO0pOo1Io» CTaBUTCA, €CIIU HN3JI0KSHHBIN B AOKJIaac MaTCpural:

- XapaKTCPU3YCTCA ANOCTATOYHBIM COACPIKATCIBbHBIM YPOBHCM, HO OTJIMYACTCA HCOAOCTA-

TOYHOU CTPYKTYPHUPOBAHHOCTBIO;

- JOKJIaJ JJIMHHBIN, HE BIIOJHE YETKHIL;
- Ha BOTIPOCHI 110 TEME JOKJIaJIa TTOJYISHBI MTOTHBIC NCUEPIBIBAIOIINE OTBETHI TOJIHKO TO-

CJIC HaBOAAIIHUX BOIIPOCOB, UJIKN HC Ha BCC BOIIPOCHI.

OTMeTKa «yOBJIETBOPUTEIBLHOY» CTAaBUTCS, €CIIU U3JI0KEHHBIN B IOKJIaZie MaTepHall:
- HEZIOCTaTOYHO PACKPBIT, HOCUT (hparMeHTapHbII XapakTep, cabo CTpyKTypUpOBaH;
- JOKJIQUMK cJ1a00 OPUEHTHPYETCS B U3JIaraéMOM MaTepHalle;
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- Ha BONIPOCHI 10 TeM€ JOKIa/ia He ObUIM MOJIy4eHbl OTBETHI UM OHU HE OBUIH MPaBUIIb-
HBIMU.

OTMeTKa «HEeyA0BIETBOPUTEIBHOY» CTABUTCS, €CIIU:

- TOKJIaJl HE CJIeNaH;

- IOKJIAJTYMK HE OPUEHTUPYETCS B U3JIaraeMOM MaTepuale;

- Ha BONPOCHI MO BBINIOJHEHHONW paboTe He ObUIM MOJy4yeHBl OTBETHI WJIM OHM HE ObUIH
MIPaBUIIbHBIMHU.

7.3.2.1lpuMepHbIe BONPOCHI K HTOT0BO aTTecTannu (3K3aMeH)

1. Tlpenmer pu3uku U ee CBsI3b C IPYTUMH HAYKaMU

2. Enununbl Gpu3nuecKux BeIUYUH

3. ®U33NYECKHUE OCHOBbI MEXAHUKH

4. DneMeHTHl KHHEMATHKU

5. Mogenu B mexanuke. Cuctema orcuera. Tpaekropus, JJIMHA ITyTH, BEKTOP MEPEMEIICHUS

CxopocTb

YcKopeHue U ero COCTaBIISIOIINE

VYT0Basi CKOPOCTH M YTIIOBOE YCKOPEHUE
Jlunamuka mamepuanbHoil MOYKU U ROCHYRAMEIbHO20 08UNCEHUS MEEPO020 mea
10. Iepssrii 3axon HetoTona. Macca. Cua

11. Bropoii 3akoH HetoToHa

12. Tperuii 3axon HeroToHa

13. Cunbl TpeHus

14. 3axon coxpanenus umiyibca. LlenTp mace

15. YpaBHeHue 1BUKEHHUS Tea IepeMEeHHON MacChl

16. Paboma u 3nepeusn

17. Dueprus, paboTa, MOIIHOCTb

18. Kunerndeckasi ¥ MOTEHIIMAIbHAS SHEPTUH

19. 3akoH coxpaHeHHsI SHEPTUU

20. I'padmaeckoM TIpeICTaBICHHE YHEPTUU

21. Y nap aOCOMIOTHO YIPYIUX U HEYIPYTUX Tel

22. Mexanuxa meepoozo mena

23. MOMEHT uHEepLIUu

24. Kunetndeckast JHEpPTHUS BPAICHUS

25. MoMeHT cuiibl. YpaBHEHHE AUHAMUKH BPAIaTEIbHOTO JIBM)KEHUS TBEPAOTO Tela
26. MOMEHT UMITYIIbCa M 3aKOH TO COXPaHEHUS

27. CBoboausie ocu. ['mpockor

28. Jlebopmanmu TBepAOTO TENA

29. Tazomenue. Inemenmol meopuu nois

30. 3akons! Kerutepa. 3akoH BCEMUPHOTO TATOTEHHS

31. Cuna Tspxectu u Bec. HeBecomocTh

32. Tlone TATOTEHUS ¥ TO HANIPSDKEHHOCTD

33. Pabota B nose tarotenus. [loTeHnnan nosust TArOTEHUs
34. KocMudeckne CKOpOCTH

35. Hemnepuuanbubie cucteMsl orcyera. CUiibl HHEPIUU
36. Inemenmul mexanuku xcuokocmei

37. JlaBacHue B )KUAKOCTH M raze

38. YpaBHeHME HEPA3PHIBHOCTH

39. YpaBHenue bepHymm u creicTBUS U3 HETO
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40. BsizkocTh (BHYTpeHHee TpeHue). JlaMuHapHbIi 1 TypOyJIEeHTHBIN PeXUMBI TCUCHUS KU -
KOCTE!

41. MeTopl onpeesieHns BA3KOCTH

42. JIBMKEHHE TEN B )KUIKOCTSIX M ra3ax

43. DneMeHTHI CrienualIbHOM (YaCTHOM ) TEOPUH OTHOCUTEIIBHOCTH

44, TIpeoOpazoBanus ["anumnes. MexaHU4YeCKUH TPUHITUIT OTHOCUTEILHOCTH

45. [loctynatsl criennaabHON (YaCTHOW) TEOPUH OTHOCUTEIBHOCTH

46. TIpeoOpazoBanus JlopeHna

47. CnenctBus u3 mpeobdpasoBanuii Jlopenma

48. VIaTepBall MeXIy COOBITHSIMU

49. OCHOBHOM 3aKOH PENSATUBUCTCKON TUHAMUKHA MaTePHAIbHON TOUKH

50. 3aK0H B3aMMOCBSI3U MacChl U SHEPTUU

OCHOBBI MOJIEKYJISIPHON ®HU3UKHW U TEPMOJIUHAMUKH
MoneKkynapuo-Kunemuyueckas meopusa uoeaibHylX 2A306

CrarucTuueckuili 1 TepMOAMHAMUYECKUM METObL. ONBITHBIE 3aKOHBI HJI€aJIbHOTO T'a3a
VYpasnenue Knanelipona — MeHnaeneesa

OcHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUHU UACATbHBIX T'a30B

3akoH MakcBena o pacrpeieaeHu MOJIEKYJ HASaIbHOTO Ta3a 0 CKOPOCTSIM U HEPI'U-
SIM TEIUIOBOTO JIBHKEHUS

5. bapomerpuueckas popmyna. Pactipenenenne bonpiimana

6. Cpennee 4ncIO CTOJIKHOBEHUN U CPEIHSS ATUHA CBOOOTHOTO Mpodera MoieKyl

7. OmbITHOE 060CHOBAHHE MOJIEKYISIPHO-KHHETUIECKON TEOPHH
8
9

AP

SIBrieHus nmepeHoca B TepMOIMHAMUYECKH HEPAaBHOBECHBIX CHCTEMax
Bakyy™m u meTosibI ero noydeHusi. CBOHCTBA yIbTpapa3pekeHHBIX Ta30B

10. OcHnoevt mepmoounamuxu

11. Yucno creneneit cBOOOABI MOJIEKYJIbI. 3aKOH PABHOMEPHOTO PACTIPEICTICHUSI SHEPTUH T10
CTETEHSM CBOOOBI MOJIEKYII

12. TlepBoe HaYaI0 TEPMOINHAMUKHI

13. PaGora raza npu u3MeHEHUH ero oobema

14. TennoemkocTh

15. [IpumeHeHme nepBoro Havyajaa TEPMOJAMHAMUKY K M30IIpoIieccamMm

16. AnmmnabaTtudaeckuii portecc. [TomurpomHbIil mporece

17. Kpyrosoii npouecc (1iuki). O6paTtumble 1 HEOOpaTUMbIE MPOLIECCHI

18. DHTpOMHS, €€ CTAaTHCTUYECKOE TOJIKOBAHWE M CBSI3b C TEPMOJMHAMHYECKOW BEpPOSITHO-
CTBIO

19. Bropoe Ha4aao TepMOTUHAMUKH

20. TerutoBble JBUTATENN U XOJOAMIbHBIE MamuHbl. [{uka KapHo u ero k. m. a. uid uaeanb-
HOTO Ta3a

21. Peanvnute 2a3zvl, HcuOKOCmu u meepovie mena

22. Cwitbl ¥ IOTEHIMATbHAS YHEPTUST MEKMOJIEKYISIPHOTO B3aMOICHCTBUS

23. YpaBHenue Ban-nep-Baanbca

24. Vzorepmbl Ban-nep-Baansca n nx ananms

25. BHyTpeHHSs HEprus peabHOTro ra3a

26. Ddpdext xoyns — Tomcona

27. CxnKeHHe Ta3oB

28. CpoticTBa xxuakocTei. [loBepXHOCTHOE HATSHKEHUE

29. CmaunBaHue

30. /laBneHure 1o KCKPUBIECHHOM MOBEPXHOCTHIO KHUIKOCTH

31. KanwuisipHbie sIBIEHUS

32. Tepapie Tena. MOHO- U TTOJIMKPHUCTAILITBI

33. Tumbl KPUCTATUIMYECKUX TBEPIBIX TEI
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34.
35.
36.
37.
38.

JledekThl B KpucTamiax

TemnoeMKoCTb TBEPABIX TEI

Hcnapenue, cyonumanus, IIaBJICHNE U KPUCTAUTM3AUA. AMOp(HBIE Tena
®da3zoseie nepexobl I u I pona

JuarpamMma cocrosinus. TpoliHas To4ka

JJIEKTPHYECTBO H 3JIEKTPOMAT'HETHU3M

1.

Noakown

©o

9.

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.

DNeKTpocTaTUKa

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

3axoH Kynona

OnexrpocraTnyeckoe nojue. HanpsskeHHOCTh 2J€KTPOCTaTUYECKOTO OIS

[IpuHuMn cynepno3uuuu 3aeKTpocTaTuueckux nosuei. [lone qunons

Teopema ["aycca mist 3J1I€KTPOCTaTUYECKOTO MIOJISL B BAKYyME

IIpumenenne teopemsl ['aycca kK pacdyeTy HEKOTOPBIX JIEKTPOCTATUYECKUX IIOJIEH B Ba-
KyyMe

Hupkynsuus BEKTOpa HAPSHKEHHOCTH 3EKTPOCTATUYECKOTO MO

IToTeHnman 3a€KTpOCTaTUYECKOIO OIS

HanpsikeHHOCTh Kak IpaJIMeHT NOTEeHIMaNa. DKBUIIOTEHIIMAIbHbBIE [TIOBEPXHOCTH
Brruncnenue pa3HOCTH IOTEHIMAIIOB 110 HANPSYKEHHOCTH T10JIS

Tunsl ausnexTpuxos. [longpuzanus AU3IEKTPUKOB

[TonapuzoBanHOCTH. HanpsykeHHOCTH MOJIA B JUDJIEKTPUKE

OnexTpuueckoe cMmelieHue. Teopeme ['aycca uist 31€KTPOCTaTUUECKOTO MO B IUAJIEK-
TpHUKE

VYcnoBus Ha rpaHulle pa3/elia ABYX AUAJIEKTPUUECKUX Cpea

CerneToaneKTpuKu

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM T10JIE

OnexTpuyeckas EMKOCTb YEANHEHHOIO IPOBOHUKA

Konnencaropst

OHeprus CUCTEMBI 3apsAJ10B, YEAUHEHHOTO MPOBOJHUKA U KOHJIEHCATOpa. DHEPIUsl JJIeK-
TPOCTATUYECKOI0 TOJIS

IHocmoannulit 31eKkmpuyecKuii mokK

DNeKTpUUECKU TOK, Crjla U IIIOTHOCTh TOKA

CropoHHME cHIIBl. DIEKTPOABMKYIAS CHUJIAa U HAIIPSDKEHUE

3axoH Oma. ConpoTHBIIEHNE TPOBOAHUKOB

Pa6ota u momrHOCTh TOKa. 3akoH [[xoyns — Jlenma

3axon OMa JJ1 HEOTHOPOJAHOI0 yYacTKa IeNH

ITpaBuna Kupxroda ass pa3BeTBICHHBIX LeTIei

InekmpuuecKue moku ¢ Memainax, 6aKyyme u 2a3ax

DOnemMeHTapHas KIacCU4YeCKask TEOPHS 3JIEKTPOIIPOBOJHOCTH METAIIOB

BbIBO/1 OCHOBHBIX 3aKOHOB 3JIEKTPHUUECKOIO TOKAa B KJIACCHYECKOW TEOPUHU ANIEKTPOIPO-
BOJIHOCTH METaJNIOB

PaGota BbIX0/1a IEKTPOHOB U3 METasIa

OMUCCUOHHBIE SIBIICHUS U UX IPUMEHEHNE

Nonnsamus razo. HecamocToATENbHBIN Ta30BbIN pa3psl

CaMocCTOsATENbHBIN Ta30BbIi pa3ps U €ro TUIIBI

[Ina3ma u ee cBolicTBa

Maznummnoe none

MarauTtHoe 1oJjie 1 ero XapakTepUCTUKH

3axoH buo — Capapa — Jlamiaca u ero npuMeHEeHHUEe K pacyeTy MarHUTHOTO I1OJIS

3akoH Amrniepa. BzanmoaeiicTBre napauiebHbIX TOKOB

MaruuTtHas nocTossHHas. EQUHUIBI MArHUTHONW MHIYKIIMM U HaIPsSDKEHHOCTH MarHUTHO-
T MoJIs

MarauTtHoe nose JBUXKYIIETOCs 3apsiia
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42.
43.
44,
45.
46.
47.
48.
49.
50.
5l.
52.
53.
54.
55.
56.
S57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

JlelicTBME MarHUTHOTO TOJISl HA JBHXKYILUKCS 3apsi
JIBrKeHne 3apsyKEHHBIX YAaCTULl B MArHUTHOM T10JI€
YckopuTenu 3apsyKeHHBIX YaCTHIL

Dddext Xomna

[upkymnsanusa BekTopa B MarHuTHOrO 10JIS B BaKyyme
MarsuTHBbIE NOJIS COJICHOUAA U TOPOH1a

IToTox BekTOpa MarHuTHOM MHAYKIMU. Teopema ["aycca s o B
PaGota no nepemenieHuI0 MPOBOAHUKA U KOHTYpa C TOKOM B MArHUTHOM I10JI€
Inekmpomaznumnan UHOYKYus

SIBneHue MeKTpOMarHuTHOM MHAYKIMHU (onbIThl Dapazest)
3axoH ®apajies ¥ ero BbIBOJ U3 3aKOHA COXPAHEHUS SHEPTUN
Bpamenue pamku B MAarHUTHOM I10J1€

Buxpesbie Toku (Toku Oyko)

NunykTtuBHOCTH KOHTYpa. CaMOMHAYKIUS

Toxu pu pa3MbIKaHUU U 3aMbIKAHUH LIETTH

B3anmHuas ungykuus

Tpanchopmaropsl

DHeprusi MarHUTHOTO MOJIs

MarsuTHbIe CBOICTBA BelleCcTBA

MarsHuTHblE MOMEHTBI JIEKTPOHOB U aTOMOB

[wna- u mapamarHeTu3m

HamarnnuenHocTs. MaruutHoe noie B BEIIECTBE

VYcnoBus Ha rpaHulle pa3/ena IByX MarHeTUKOB
deppoMarHeTHKU U UX CBOMCTBA

[Ipupona dheppomaruernzma

OcHnogvl meopuu Maxcegenna ons 31eKmpoMAZHUMHO20 NOJIS
BuxpeBoe anexkrpuyeckoe moiie

Tok cMmernenus

VYpaBHeHHss MakcBesuia 11 2JIEKTPOMAarHUTHOTO TOJIS

KOJIEBAHHUA H BOJIHBI
Mexanuueckue u 3n1eKmpomazHummuble Konedanus

1.

2.
3.
4
5

S

9.

10.
11.
12.
13.
14.
15.
16.

INapmonnueckue konedaHus U UX XapaKTePUCTUKU

MexaHnueckue rapMOHUYEeCKHe KoJleOaHus

INapmonnueckuii ocumuistop. [IpyKuHHBIN, GU3NUECKUN 1 MAaTEMaTHYECKUN MasiTHUKU
CB00o/1HBIE TApMOHUYECKHE KOJIeOaHus B KojeOaTeTbHOM KOHTYpe

CrnoxxeHue TapMOHMYECKUX KOJIeOaHHI OJHOrO HaIlpaBICHHUS U OAMHAKOBOW YacTOTHI.
buenus

CrnosxeHue B3aMMHO NMEPHEHAUKYISIPHBIX KojeOaHui

HuddepennunanbHoe ypaBHEHHE CBOOOHBIX 3aTyXaroOIUX KOJeOaHUN (MEXaHUYECKUX U
3JIEKTPOMArHUTHBIX) U €ro pelieHue. ABTOKOIe0aHus

JuddepennunanbHoe ypaBHEHUE BBIHYXIEHHBIX KOJeOaHUH (MEXaHUYECKUX M 3JIEKTPO-
MarHUTHBIX) U €TO pelIeHne

AMiuntyna U (aza BBIHYXKJIEHHBIX KOJICOaHUH (MEXaHMUYECKUX MU DJIEKTPOMArHUTHBIX).
Pe3zonanc

[TepemenHbIl TOK

Pe3onanc HanpspkeHui

Pe3oHaHc TOKOB

MomHOCTb, BBIAEIAEMAs B LIEH IEPEMEHHOIO TOKa

Ynpyzue ¢onnwi

Bonnossle nnponecchl. [Ipo1osbHBIE U TONIEPEYHBIE BOJIHBI

VYpaBHenue Oeryuieit BonHbl. @a3oBasi cKopocTs. BoiaHOBOE ypaBHEHHE
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17. Ilpunuun cynepno3unuu. I'pynmnoBas CKOpoCTh

18. nTepdepenius BoIH

19. Crosraue BOJIHBI

20. 3ByKOBBI€ BOJIHBI

21. Dddext Jloruepe B aKyCcTUKE

22. YapTpa3ByK U €ro MPUMEHECHHE

23. Dnekxmpomaznumuoie 0 1Hbl

24. DKCNIEpUMEHTAIBHOE MOJTyYEHHE HJICKTPOMArHUTHBIX BOJIH
25. ludpepennmanpbHOe ypaBHEHUE dJEKTPOMATHUTHON BOJTHBI
26. DHeprus AIEKTPOMArHUTHBIX BOJH. VIMITyITbC 3JIEKTPOMArHUTHOTO TIOJISI
27. I3nyuenue aunons. IlpumeHeHne 3JeKTpOMarHuTHRIX BOJIH

OIITUKA. KBAHTOBAA IIPHPO/IA U3/IYYEHUA
dnemenmol 2eomempuyeckoil u INEKMPOHHO ONMUKU
OcHoBHBIE 3aK0HBI oNTHKH. [ToHOE OTpaxenne
Tonkue nun3bl. M300paXkeHre NpeIMETOB ¢ MOMOILBIO JIMH3
AGeppanu (MOrpeurHOCTH) ONTUYECKUX CUCTEM
OcHOBHbIE (OTOMETPUYECKHE BETUUUHBI U UX €UHULIBI
DneMeHTHI 3JIEKTPOHHOMN ONTUKU
Humepgepenyua ceema
PasButue npencraBieHuit o0 mpupoie cBeTa
KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH
. UnTepdepennus ceera
. MeTozap! Habu01eHHsI UHTepEPEHIIH CBETa
. UnTepdepenius cBera B TOHKUX TUIEHKAX
13. IIpumenenmne nuTephepeHIn cBeTa
14. Tughpaxuun ceema
15. Ilpunnun I'toiirenca — ®penens
16. Metox 30u @penens. [IpsmonuHetHOE pacpoCTpaHEHHUE CBETa
17. Tndpakuus OpeHens Ha KPYTrJIoM OTBEPCTUU U TUCKE
18. ludppaxuus @payHrodepa Ha OTHOH mIETH
19. Iudppakuus Opaynrodepa Ha TUPPaKLIHOHHOMN peleTke
20. ITpocTpancTBeHHas pemieTka. Paccesiuue cBera
21. ludpakuus Ha MpOCTpaHCTBEHHOM pemetke. @opmyna Bynspa — bparros
22. Paspemnrarorasi CioCOOHOCTh ONTHYECKUX TPUOOPOB
23. IlonsiTue o ronorpaduu
24. Bzaumooeiicmeue 31eKMpoMaAZHUMHBIX 60JIH C 6€U{ECINEOM
25. Jlucniepcusi cBeta
26. DieKTpOHHAs TEOPHSI TUCTIEPCHU CBETS
27. Iornomenue (abcopOrusi) cBeTa
28. Dddext Jomnepa
29. N3nyuenune BaBunosa — YepeHkona
30. Hoaapuzauus ceema
31. EcTecTBEeHHBIH U MOISPU30BAHHBII CBET
32. Tonsipu3anus cBeTa Mpu OTPAKECHUHU U MTPETIOMIICHUN Ha TPaHHIIE ABYX JHIJICKTPUKOB
33. JIBoitHOe myuenpenomieHue
34. Tlonsipu3aiimoHHBIC TIPU3MBI U TIOJISIPOUTBI
35. AHanu3 NOIIPU30BAHHOTO CBETA
36. VickyccTBeHHAass ONTHYECKAst aHU30TPOITHS
37. BparieHue miIoCcKOCTH MOJSpU3aluu
38. Keanmosas npupooa uziyuenus
39. TeroBo€ U3YYEHUE U €T0 XapaKTEPUCTUKU

LCoNooARWNE
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40. 3akon Kupxroda

41.3akonbl Ctepana — bonbimana u cmerieHus: Buna

42. ®opmynsl Panes — Jxunca u [Inanka

43. Onrtryeckasi mupoMeTpusi. TeroBble HCTOYHUKH CBETa

44, Buap! GpoTtoanekrpruaeckoro 3¢ ¢exra. 3akoHbl BHEIHEro ¢porodddexra

45. YpaBHeHHe DWHINTEHHA 111 BHemHero ¢orodddexra. DKcrepuMeHTaIbHOES MOATBEP-
JKJIEHUE KBAaHTOBBIX CBOICTB CBETa

46. Ilpumenenue Gpororddexra

47. Macca u umnynbc ¢potoHa. J[aBnenue cBera

48. Dddext KomrnTona u ero ayieMeHTapHas TEOpHsI

49. EAMHCTBO KOPITYCKYJISIPHBIX M BOJTHOBBIX CBOHCTB 3JIEKTPOMArHUTHOTO U3ITyUCHUS

SJIEMEHTBI KBAHTOBOH ®HU3UKH ATOMOB, MOJIEKY.JI H TBEPJbBIX TEJI
Teopua amoma éodopooa no bopy
Mopenu atroma Tomcona u Pesepdopaa
JlunHeuaTelid CIEKTP aToMa BOJOpO/Ia
[TocTtymater bopa
OnbiTel @panka u ['epiia
CrnexTp aroma Bojopoaa o bopy
dnemenmul K6AHMOGOU MEXAHUKU
KopnyckyssipHO-BOTHOBOM JTyaJIn3M CBOMCTB BEILIECTBA
HexkoTtopsie cBolicTBa BOH J1a bpoiins
. CoOTHOILIIEHNE HEOIPEIEIIEHHOCTEN
. BonHoBast pyHKIIMS U €€ CTaTUCTUYECKHI CMBICIT
. O6miee ypasHenue lllpenunrepa. Ypasuenue lllpenunrepa ais craiuoHapHbBIX COCTOSI-
HUM
13. [IpyHIMT TPUYUHHOCTH B KBHHTOBOW MEXaHHKE
14. JIpmxenre cBOOOHOM YaCTHIIBI
15. Yacrtuiie B 0ITHOMEPHOU MPSMOYTOJIHHON «IIOTEHIIMAIBHON sIME» ¢ OECKOHEYHO BBICOKH-
MU «CTEHKaMH»
16. [Ipoxox/1eHue YacTUIBI CKBO3b MIOTEHIMAIBHBIN 0apbep. TyHHENbHBIH (et
17. JIunelHbli rapMOHUYECKUH OCIUIUIATOP B KBAHTOBOM MEXaHUKe
18. Dnemenmot cospemennoil puzuku amomos u moJiexyn
19. Atom Boz1opo/1a B KBAHTOBOM MEXaHUKE
20. 1s-CocrosiHuE JEKTPOHA B aTOME BOJIOPO/Ia
21. CnuH snektpoHa. CIMHOBOE KBAaHTOBOE YHCIIO
22. TIpyuHIHTT HePa3TMIYUMOCTH TOKICCTBEHHBIX YacTuI]. DepMUOHBI 1 OO30HBI
23. Ilpunuun IMaynu. Pacripenenenue 37eKTPOHOB B aTOME IO COCTOSIHUSIM
24. Tleproamueckas cucTeMa 3JeMeHTOB MeH ieneena
25. PEHTI€HOBCKHUE CIIEKTPhI
26. MostekyIbl: XUMHUYECKHE CBSI3H, TIOHATHE 00 YDHEPTeTHUECKUX YPOBHSIX
27. MonekynsipHble criekTpbl. KoMOMHAIIMOHHOE paccesiHie CBeTa
28. TTornomienne. CIOHTaHHOE W BBIHYKICHHOE U3TYYCHUS
29. OnTuyeckre KBaHTOBbIE T€HEPATOPHI (J1azephl)
30. Dnemenmut K6anmoeoii cmamucmuxu
31. KBanToBas cratuctuka. ®a3oBoe mpoctpancTBo. OyHKIUS pacnpeieneHus
32. [TonsTHE O KBAaHTOBOM cTaTHCTHKE bo3e — DitHmreiina u ®epmu — J[upaka
33. BeIpoX/1eHHBIN 3JIEKTPOHHBIH ra3 B MeTajiax
34. TloHsTre 0 KBAHTOBOM TEOPHH TETUIOEMKOCTH. DOHOHBI
35. BIBO/IbI KBAHTOBOW TEOPHUHU AJIEKTPOIPOBOJHOCTH METAJIIOB
36. CeepxnpoBogumocTs. [lonstue 06 3¢ dexre Jxo3zedcona
37. Dnemenmul puzuku meepoozo mena
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38. IlonsiTHE O 30HHON TEOPUU TBEPABIX TEI
39. MeTaiibl, AUBJIEKTPUKH U MOIYIPOBOJIHUKH 10 30HHON TEOPHUH
40. CoOcTBeHHAs: IPOBOIUMOCTD MOJTYIIPOBOTHUKOB
41. [IpumecHast MPOBOJUMOCTD MOJIYIIPOBOITHUKOB
42. ®OTONPOBOIUMOCTH MOIYTIPOBOAHUKOB
43. JIroMUHECTIEHITNS TBEPBIX TEI
44. KOoHTaKT ABYX METaNIOB 10 30HHOI Teopuu
45. TepMOdIIEeKTpUYECKHE SIBICHUS U UX IPUMEHEHUE
46. BeimpsiMiieHHE Ha KOHTaKTe METaJlI — MOJIYIPOBOTHUK
47. KOHTaKT JIEKTPOHHOTO U ABIPOYHOTO MOITYITPOBOIHUKOB (p-N-TIEPEX0.1)
48. T1oaynpoBOJHHUKOBBIE TUOJBI M TPHOABI (TPAH3UCTOPHI)
DJIEMEHTHI ®H3UKH ATOMHOI O A/IPA H 3JIEMEHTAPHBIX YACTHI]
28. dnemenmul pusuKu amomnozo aopa
29. Pazmep, cocTaB u 3aps] aTOMHOTO siipa. MaccoBoe U 3aps10BO€ YuCIia
30. ledexT Macchl U DHEPTHUS CBSI3M sIpa
31. CouH aapa v ero MarHUTHBIM MOMEHT
32. SInepubie cunbl. Monenu sigpa
33. PagnoakTUBHOE U3ITyYEHUE U €TI0 BUIBI
34. 3akoH paiMOaKTUBHOTO pacnazaa. [IpaBmia cmemeHus
35. 3aKOHOMEPHOCTH f-pacnajia
36. f Pacnan. Heiirpuao
37. 'amMa-u3ny4eHre 1 ero CBOWCTBA
38. Pe3onancHoe normomenue Suznydenus (3dpdext Méccbayarpa™)
39. Metonbl HAOMIOACHUS M PETUCTPAIIMH PATUOAKTUBHBIX M3ITy4eHUN U YACTHUIL
40. SInepHble peakui U UX OCHOBHbIE TUIIBI
41. [To3utpoH. fPacnan. DAeKTPOHHBIN 3axXBaT
42. OTKpbITHE HEUTpOHA. SIepHbIe peaKIuy MO/ JeHCTBUEM HEHTPOHOB
43. Peakuust neneHus sjpa
44. 1lenHas peakius qeICHUs
45. TloHsiTHe O AIepHOM YHEPreTHKE
46. Peakmust cuHTE3a aTOMHBIX siziep. [Ipobiema yrpaBiisieMbIX TEPMOSICPHBIX PEaKIIUi
47. Inemenmul pusuku 31eMeHmMAaApHLIX YacCmMuy
48. KocMudeckoe u3rydeHue
49. M10OHBI U UX CBOICTBa
50. Me30HBI ¥ X CBOHCTBa
51. Tunbsl B3aUMOACHCTBHI JIEMEHTAPHBIX YaCTHII
52. YacTu1sl M aHTHYACTHIIBI
53. 'uneponbl. CTpaHHOCTh M YETHOCTD HJIEMEHTAPHBIX YaCTHI
54. Knaccudukanus sneMeHTapHbIX yactull. KBapku

7.2.2. llpumepHbIe BONPOCHI K HTOTOBOM aTTeCcTAlUH (3a4eT)
Mexanuka
1. U3mepenne Gpu3ndeckux BeITUUNH
O6paboTka 1 opopmIIeHHE Pe3yJIbTaTOB
2. [Ipocreiimme MeTo1bl U3MEPEHUS (PU3HMUECKUX BEIUYUH
3. Cuuibl TpeHUs CKOJTbKEHUS
Paborta 1 MOIITHOCTE
4. ITpoBepka 3aKOHOB KUHEMAaTHUKH
5. N3yuenne rapMOHUYECKHUX KOJICOaAHUH
6. 3aKOH COXpaHEHUsI SHEPTUU B MEXAHUKE
7. OnpeneneHne MOMEHTOB MHEPLIMU METOI0M KPYTUIIbHBIX KOJIEOAHNN
8.M3yuyeHue BpalaTeabHOTO IBUKECHUS
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9. M3y4eHune 0CHOB KOJIEOATEIILHOTO JBMKEHHUS C TIOMOIIBIO YHUBEPCATLHOTO MAsITHHKA
10.MccnenoBanust npeoOpa3oBaHus SHEPTUU NPU ABMXKEHUU CBA3AHHBIX IPY30B Ha OJI0Ke
11.M3mepeHne ycKOpeHus: CBOOOJHOTO TaIeHHs Tesa
12.13ydenne AMHAMUKH IBUYKEHUS CBSI3aHHBIX I'PY30B Ha OJIOKe
Mouaekyasipuas ¢pusuka
1.Onpenenenue BIaKHOCTH BO3/1yXa
2.0mnpeneneHue cpeanero kodhuirenTa INHEHHOTO PaCIIuPEHIS
3.0npeneneHue OTHOIICHUS TeruioeMkocTel Bo3ayxa Cp/Cv MerosioM Knemana-/lezopma
4.0Onpenenenue k03P PuireHTa 00bEMHOTO PACIIUPEHUS KUIKOCTH
5.0npeaeneHue yHuBepCaIbHOM Ta30BOM MMOCTOSHHOM
6.M3y4yeHne cTpyKTypbl KpUCTaIIOB
7.0mnpenenenue JUIMHBI CBOOOIHOTO npodera u 3¢(HEeKTUBHOTO JUaMeTpa MOJIEKYJ BO3ayXa Imy-
TEM U3MepeHUs KO3 (PPHUIIMEeHTa BHYTPEHHETO TPEHUS
8.M3ydeHune BA3KOCTH KUAKOCTU
9.M3yueHne B3aMMOCBSI3U MEX/1y JaBJICHUE U 00BEMOM ra3a MpH MOCTOSHHON TeMIleparype
10.ITpoBepka ypaBHEHUS COCTOSIHHSI ra3a
11.13y4eHune 3aBUCHMOCTH JJaBJICHUs ra3a OT TEMIEPATyphl B COCYJE MOCTOSIHHOIO ra3a
JIEKTPUYECTBO
1. DnexTpou3MepuTeNbHbIE MPUOOPHI

2. UccnenoBanue paboOThl HICTOYHUKA IMOCTOSTHHOTO TOKA
3.0mnpenencane kKodhHUIMEHTA CAMOUHIYKIIMH KATYIIIKU
4. OnpeneneHue HaNPsHKEHHOCTH MAarHUTHOTO T0JIsE COJIEHOU 1A METOJIOM MarHUTOMETpa
5. 3mepenne conpoTUBIICHUS
6. I3y4yeHne 3aBUCHMOCTH COIIPOTUBIIEHHSI METAINIOB OT TEMIIEPATYpPHI
7. I3MepeHyre HHIYKIIMM MarHUTHOTO IOJIs1 TOCTOSIHHOTO MarHUTa
8.Onpenenenne uncna dapanes u 3apsaa dIEKTpoHa

OnTuka
1. Onpenenenue nmokasaresnst MPEJIOMIIEHHsS CTEKIIA C TIOMOIIBI0O MUKPOMETpA
2. OmnpeneneHye yBeIUYEHUs MO 3pEHUS
3. HabnroneHnue u JeMOHCTpAlUs CIEKTPOB
4. VI3ydeHne 3aKOHOB OCBEIICHHOCTH C MTOMOIIIBIO (hOTOIIEMEHTA
5. N3yuenue caxapumerpa
6. 3ydeHne 3epkana U ONpEeJeNIEHUE €r0 paguyca KpUBU3HbI
7. Onpenenenue JIMHBI CBETOBOM BOJHBI MIPH MOMOIIN AU(PPAKIINOHHON pEIIeTKH
8. M3yueHue npeaoMIIeHHs CBETAa HA TPAHULIE pa3/ieNia BO3LyX — OPICTEKIIO0
9. 3ydeHne CIeKTpOB U3ITy4EHUs Jla3epa U CBETOANOIA
10.13ydenue ciekTpa KpacHOTo U HH(PaKPaCHOTO CBETOIUOJIOB
11.13yuenune unTepdepeHIINM Ja3epHOro U3TyYeHUS Ha IBYX IIEIAX

KBanroBas ¢pusuka

1. U3yuenue 3aKk0HOB U3TydeHUs U ornpeaenenne nocrossaHon Credana-bonpnmana u [lnanka
2. V3y4yeHne TpeKoB 3apsyKEHHBIX YaCTHUIL
3. 3ydeHune sABIEHMS paJiOaKTUBHOCTH
4. OnpeneneHue yAEIbHOrO 3aps/ia JIEKTPOHA
5. HaGmroieHne TpeKoB 3apsKEeHHBIX YacTHIl B Kamepe Buibcona
6. MccaenoBaHue XapakTepUCTUK Ia30pa3psJHOrO CUETYMKA YACTHIL

Kpurtepnu oieHKH yCTHOTO 0TBeTa HA BOIIPOCHI 110 JIMCHHUIINHE
«O01mas 3KcnepuMeHTANIbHAS QU3NKa»:
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v' 5 Ga/ioB - eciii OTBET MOKa3bIBacT TIIyOOKOE M CHCTEMATHYECKOE 3HAHHE BCETO MPO-
IPaMMHOI0 MaTepHuajla U CTPYKTypbl KOHKPETHOIO BOIIPOCA, a TAKXKE OCHOBHOI'O COACPKaHUS U
HOBAIIMH JIEKIIMOHHOTO Kypca 110 CPAaBHEHUIO ¢ yueOHOM uTeparypoil. CTyAeHT 1eMOHCTPUPYET
OTYETIMBOE U CBOOOJHOE BIIaJICHUE KOHLENTYaJbHO-NOHATUIHBIM anmnapaToM, Hay4HbIM SI3bl-
KOM U TEPMHUHOJIOTHEH COOTBETCTBYIOIIEH Hay4HOUH o0iacTu. 3HaHHE OCHOBHOHM JIUTEPATyphl U
3HAKOMCTBO C JIOIIOJHUTENBHO PEKOMEHI0BaHHOH nuTepaTypoi. Jlornuecku KOppekTHOe U yoe-
JUTEIbHOE U3JI05KEHHUE OTBETA.

v’ 4 - Ganna - 3HAHUE Y3JIOBBIX MPOOIIEM MPOrPaMMBbI U OCHOBHOTO COJICPKAHUS JICKI[HOH-
HOT'O Kypca; YMEHHUE I0JIb30BaThCs KOHLENTYaJIbHO-IIOHATUIHBIM allllapaToM B MPOLECCE aHa-
J13a OCHOBHBIX ITPOOJIEM B paMKax JaHHOW TEMbl; 3HAHHE BaKHEHIIMX pabOT U3 CIIMCKA PEKO-
MEHJIOBaHHOM JIUTEpaTyphl. B 11eJ10M JTOrM4ecKn KOPPEKTHOE, HO HE BCEr/la TOYHOE U apryMEH-
TUPOBAHHOE U3JI0KCHHUE OTBETA.

v’ 3 Gaa — parMeHTapHble, IOBEPXHOCTHBIE 3HAHMS BAKHENILIHMX Pa3ielioB IPOrpaMMbl
U COZEp KaHMsl JIEKIUOHHOTO Kypca; 3aTpyJHEHHS C UCIIOJIb30BAHUEM HayYHO-IIOHATHIHOIO ar-
napaTa U TEPMUHOJIOTHH Y4eOHOH NWCIUILIMHBI;, HETOJHOE 3HAKOMCTBO C PEKOMEHIOBAaHHOU
JUTEPATypON; YaCTUUHBIEC 3aTPYJHEHMS C BBINOJIHEHUEM IIPENYCMOTPEHHBIX ITPOrpaMMOH 3aja-
HUW; CTPEMIJIEHUE JIOTUYECKU ONPEIEIEHHO U ITOCIIEI0BATEIbHO U3JI0KUTh OTBET.

v’ 2 Gamna — He3HaHHe, MO0 OTPHIBOYHOE MPEACTABICHUE O JAHHOM MpobiieMe B paMKax
y4eOHO-IIPOrpaMMHOI0 MaTepuaia; HEyMEHUE UCIO0Ib30BaTh NOHATUHHBIN arapar; OTCyTCTBUE
JIOTUYECKOU CBSI3U B OTBETE.

7.2.3. TecToBbI€ 3a]aHusl AJIs IPOBEPKH 3HAHMI CTY/IEHTOB

Ilpumep KonmpoavHoll padomol 014 oueHKu cghopmuposannocmu komnemenyuu OIIK-8, ITK-1
Mexanuka.

1. Kunematuueckre ypaBHEHUS IBIDKCHUS IBYX MaTePHAIBHBIX TOUYEK UMEIOT Bu X1=A1+B1t+Cit2
u x2=A2+Bat+Cat2, rne C1= -2 m/c2, C2= 1 m/c2. Onpenenuts: 1) MOMEHT BpEMEHH, JIJIsl KOTOPOTO
CKOPOCTH 3THX TOYEK OYIyT paBHbI; 2) YCKOPEHHUS al M a2 ISt STOr0 MOMEHTA.

2. C BepuIMHBI KIIMHA, AIHHA KoToporo {=2 M u BbicoTa h=1 M, HAYMHAET CKOJIB3UTH HEOOJIBILIOE TeE-
10. Koadpunment tpenus mexay tenom u kianHoM p=0,15. Onpenenuts: 1) yckopeHue, ¢ KOTOpbIM
JBIKETCS TENO; 2) BpeMsl IPOXOXKACHUS TeJa BAOJb KIMHA; 3) CKOPOCTh T€a Y OCHOBaHMS KJIMHA.
3. YenoBek cuauT B LEeHTpe ckaMbu JKYKOBCKOIO, BPAIAIOUIEHCs 10 MHEPLIMHM BOKPYT HEINOJ-
BIDKHOU BEPTUKAJIBHOM OCH ¢ 4acTOTOM n1=30 MMHZ1. B BEITSHYTBIX B CTOPOHBI PYKaxX OH JEP>KUT 110
rupe Macco m=>5 kr kaxjaas. PaccTosiHue oT kax o rupu 1o ocu BpamieHus £1=60 cm. Cymmap-
HBIi MOMEHT MHEPLIMU YEJI0BEKa U CKaMbU OTHOCUTENILHO OCH BpalieHus Jo=2 kr-mM2. OnpeaenuTsb
YacTOTY N2 BPAIIEHUsI CKaMbU C YEJIOBEKOM, €CIIM OH IPHUKMET raHTeNlu K ce0e Tak, 4TO pacCTOsSHUE
OT Ka)KJJOU TMpH J1I0 OCU CTaHET paBHbIM (2=20 cMm.

Ilpumep konmpoavHoil pabomsl 013 oyenku chpopmuposannocmu komnemenyuu OIIK-8, ITK-1.

dnexmpuuecmeo u maznemusm

1. Toueunsre 3apsapr Q1 =20 MxKi, Q2 = —10 MxKun HaxoasTcs Ha pacctossHun d = 5 cM apyT OT
apyra. OnpeaenuTs HanpsHKEHHOCTH TOJIS B TOUKE, yJaJIeHHOHM Ha 1l = 3 CM OT MepBOro U Ha 12 =4 cM
oT BTOpOTO 3apsiaa. Onpenenuts Takxke cuiry F, melcTBYIONIYIO B 3TOM TOUKE HA TOUEU-HBIN 3apsn Q
=1 mxKu.

2. DIEKTPOCTATHYECKOE MOJIE CO3AAETCS MIapoM paanycoM R = 8 ¢cM, paBHOMEPHO 3apsKEHHBIM C
00bpeMHoM TIoTHOCTHIO 10 HK/M3. Onpeaenuts pasHOCTh NOTEHIUAIOB MEX/Y ABYMS TOUKaMH
3TOTO TOJIA, JIeKAIMMU Ha paccTossHuM 1= 10 cM u r2= 15 cM OT HieHTpa 1mapa.

3. Ot 6arapen, DJIC xotopoii 600 B TpebyeTcs nepenats sHepruo Ha pacctosaue | = 1 kM. [lo-
Tpebnsemas MomHOCTH P = 5 kBTt. HaliT MUHUMAaNTBHBIE IOTEPH MOIITHOCTH B CETH, €CITH THAMETP
MEIHBIX MOABOAANINX MPoBooB d = 0.5 cMm.

4. KBagpaTHasi IpOBOJIOYHAS paMKa Pacroio)keHa B OTHOW TNIOCKOCTH € ITTMHHBIM IPSIMBIM ITPOBO/I-
HUKOM TaK, YTO JIB€ €€ CTOPOHBI MMapaljiesibHbl MPOBOAHUKY. [10 pamMke U MPOBOJHUKY TEKYT OJMHA-
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koBbIe TOkH [ = 200 A. Onpenenuts cwty F, neicTByIoNIyt0 Ha paMKy, eclii OJvKaiIas K IpoBOI-
HUKY CTOpPOHA paMKH HaXOJMUTCS OT HEro Ha pacCTOSTHUH, PaBHOM €€ JIJTUHE.

5. [IpoToH aBMkeTCs Mo OKpyx)HOCTH paauycoM R = 0.5 cM ¢ nuneliHol ckopocThio [1 = 106 m/c.
Onpenenutb MarHUTHBIM MOMEHT m, CO3/1aBa€MbIil SKBUBAJIEHTHBIM KPYTOBBIM TO- KOM. p [J

6. Karymika, HamoTaHHas HA MAarHUTHBIM HMJIMHApUYECKUN Kapkac, uMeeT N = 250 BUTKOB U UHAYK-
TuBHOCTH L1=36 MI'H. UTOOBI yBENMUUNUTh UHAYKTUBHOCTH KaTyIiku 10 L2= 100 mI'H, 0OMOTKY Ka-
TYIIKU CHSUTM ¥ 3aMEHWJIA OOMOTKO# 13 60Jiee TOHKOW MPOBOJIOKU C TAKUM PacyeToM, YTOObI [UIHA
KaTyIIKH OCcTajach npexHe. CKOJIbKO BUTKOB 0Ka3aJl0Ch B KATYILKE [10CIIE€ IEPEMOTKHU?

Ilpumep KonmpoavbHol padomol 013 oueHKU chopmuposannocmu komnemenyuu OIIK-8, ITK-1
Monexynapuasa gpuzuxa u mepmoounamura

1. Kucnopoxa maccoit m=100r ObL1 H300apUYECKU HArpeT Tak, 9TO 00bEM €0 YBEeIHUMiICs B 3 pasa,
3aTeM OH ObLI M300apHUECKH OXJIaXKACH TaK, YTO JaBJIIEHUE €r0 YMEHBIIMIOCH B 3 pa3a. Haiitu uz-
MeHeHue AS SHTPOIUH B XOJIe YKa3aHHBIX MPOLIECCOB.

2. B 6ammone o6bemMoM 20 iuTpoB HaxoauTcs Bogopo mpu temreparype 280 K. ITocie Toro, kak
4acTh BOJOPOA N3PACcX00BANIH, aBjeHue B OayutoHe nmoHusmwiock Ha 0,4 MIla. Onpenenuts Maccy
U3PACX0J0BAaHHOTO BOAOPO/A.

3. Kakoe uncno yactuny N HaxoauTcsi B Macce m=32 T KHCJIOPOAa, CTENEeHb JUCCOLUAIIH KO-TOPOTO
0=0,4? (cTeneHp AUCCOLUAIINY TTOKA3bIBAET OTHOUICHUE KOJIMYECTBA PACTIABIIMXCS Ha aTOMBI MOJIe-
KyJ K OOIIEMY YHCITy MOJIEKYIT)

Ilpumep Konmpovhoil pabomut 0na oyenku cpopmuposannocmu komnemenyuu OIIK-8, ITK-1
Onmuka

1. Boruyroe 3epkaio 1aeT AeiCTBUTEIbHOE H300paskeHHe peaMeTa ¢ yBennueHneM Y1=5. Ecnu ne-
PEMECTHTh NPEAMET Ha HEKOTOPOE PACCTOSHHE BIOJIb TTIaBHOM ONTHYECKON OCH, N300pake-Hue T1e-
PEMECTHTCS BAOJIb OCH Ha TaKOE )K€ paccTosiHue. HaliTi yBenmuueHue Y2 mpyu HOBOM Pac-TIOJI0KEHUH
npeaMera.

2. MOHOXpOMATHUYECKHUI CBET MaJaeT HOPMAIBHO HA MOBEPXHOCTH BO3AYIIHOTO KJIMHA, IPHYEM pac-
CTOSTHHE MEXTy HHTeppepeHIIHOHHBIMU mojiocamu b1 = 0,4 mm. Onpeneniute paccrosiaue b2 Mmexay
UHTEPPEPEHIIMOHHBIMHU TIOJIOCAMH, €CIIH ITPOCTPAHCTBO MEX/Ty IUNIACTUHKAMHU, 00pa3yto-IIIMMHU KJIHH,
3aIOJIHATH TPO3PAYHON KUAKOCTHIO € TIOKa3aTeneM npenomierus N = 1,33.

3. Ha mudpakumonnyto pemetky mmuoi £ = 15 MM, conepxkanryto N = 3000 mrpuxoB, maiaet HOp-
MaJIbHO MOHOXPOMATHYECKUI CBET C JUIMHOW BOJHBI A = 550 HM. Omnpeneniute: 1) 4uCiI0 MaKCUMY-
MOB, Ha0JII0/Ia€MBIX B CIIEKTPE AUPPAKLIMOHHON PEUIETKH; 2) Yroi, COOTBETCTBYIOIUMI MOCIEIHEMY
MaKCUMYyMY.

4. Onpenenure, BO CKOJIbKO pa3 U3MEHUTCS IIUPHUHA UHTEP(EPEHIIMOHHBIX MT0JIOC HAa SKPAHE B OMbBITE
FOwnra, ecnu puonerossiii cBeToPunbTp (0,4 MKkM) 3aMeHUTH KpacHbIM (0,7 MKM).

5. 30HHas MIaCTUHKA J1aeT U300pa’keHNe UCTOUYHUKA, YAIEHHOTO OT HEE Ha PacCTOSHUE 2 M, Ha
paccTossHuUM | M OT CBOEH MOBEPXHOCTH. |16 momy4unTcst n300pakeHne NCTOYHHUKA, €CITH €T0 yaa-
JUTHh B OECKOHEYHOCTH?

6. IIpu dotorpadupoBannu criekTpa 3Be3/bl ¢ AHAPOMEAbI OBUIO HANAEHO, YTO JIMHUS TUTaHA (A =
495.4 HM) cMellieHa K hrosieToBOMY KOHILY criekTpa Ha (1A =0,17 um. Kak aBukeTcst 3Be3/1a OTHOCH-
TENbHO 3eMiIn?

Ilpumep mecmogozo 3adanus 015 oyenku chopmuposannocmu komnemenyuu OINK-8, I1K-1
Tumnosoe TecToBoe 3a1aHne: TecTNel

1. Yro HY)XHO IMOCTaBHUTh BMECTO MHOTOTOYHMS B TpemioxkeHun: “Cucrema orcyeTa, B KOTOPOH TEJIO
....... , Ha3BIBAETCSI NHEPLHUAIBHOM.”

a) JBIDKETCA C MIOCTOSIHHBIM YCKOPEHHEM 110 OTHOIICHHIO K JPYTHUM CUCTEMaM OTCUETa;

0) IBIOKETCS MPAMONMHENHO IO OTHOIIEHHUIO K APYTUM CHCTEMaM OTCYUETa;
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B) JIBHDKETCSI PABHOMEPHO 110 OTHOILEHUIO K APYT'MM CHCTEMaM OTCUETa;

I') HAXOIUTCA B COCTOSIHUU ITOKOSI MJIM PABHOMEPHOTO IPSMOJIMHEHHOT0

JBUKEHUSL.
2. Ilpunuun otHocuTenbHOCTH ["anmunes yTBepkaeT:

a) BCEe MHEPLHUAIbHBIE CUCTEMbI OTCUETA [0 CBOMM MEXaHHYECKUM CBOHCTBAaM IKBUBAJICHTHBI JPYT
ApYTY;

0) BO Bcex MHEPIMAIbHBIX CUCTEMaX OTCUETa BCE 3aKOHBI MEXaHHMKH 3aIMCHIBAIOTCS OJJUHAKOBBIM
obpazomM;

B) BO BCEX MHEPLHUAIbHBIX CUCTEMaX OTCUETa CBOMCTBA IPOCTPAHCTBA U BPEMEHU OJMHAKOBBHI;

T') BCE MPHUBEJCHHBIC YTBEPKICHHUS SKBUBAJICHTHBI APYT APYTY
3. Kak u3MeHHTCsI MOMEHT WHEPLMK CBUHIIOBOTO LMJIMHAPA OTHOCHTENHLHO OCH,

COBIA/IAIONIEH C €r0 FTeOMETPUUYECKON OChI0 CUMMETPUH, €CIIA LIMJIUH]IP

CIUTIOIUTE B TUCK?

a) He U3MCHUTCH,

0) yBEITMYHTCS,

B) YMEHBIIIATCS.
4. Kakoe W3 MpHUBEJCHHBIX HIKE YTBEPXKICHHH €CTh ONpeleleHHe TapMOHUYECKOTO KOJeOaTelIbHOTO
NBIOKeHUA?

a) JBIDKEHHE, BBI3BAHHOE BHEIIHEH NEPHOIUIECKH U3MEHSIOIIEHCS

CHIION;

0) ABWKEHME, IPH KOTOPOM TEPUOTUYECKH MOBTOPSIOTCS 3HAYCHUST (PU3UUECKUX BEIUYMH, OIpe-
JEJSIOIINX 3TO IBUKEHUE;

B) JIBIKEHHE, IIPU KOTOPOM CMEILlEHHE OT MOJIOKEHUsI paBHOBECHS CO BPEMEHEM MEHSETCs Mo 3a-
KOHY CHMHYCa WJIM KOCHHYCa;

') ABWXKEHUE, IPYU KOTOPOM BCE TOUKHM Tejla ABMXKYTCS IO OKPYXHOCTSIM C LEHTPAMH, JCKAILUMU
Ha OJTHOH IPSIMOH.
5. Uto Ha3bIBaeTCS aMIUTATYIOW TApMOHHYECKUX KOJIeOaHU?

a) CMelIeHHe Tella OT MOJI0XKEHHs paBHOBECHA B JAHHBIM MOMEHT BPEMEHU;

0) paccTosiHHE MEX1y TOUYKaMH, KOJIEOTIOMUMHCS B OANHAKOBBIX (a3zax;

B) PacCTOSIHUE MEXKIY TOYKaMH, KOJIEOIIOIMMUCS B IPOTHUBOIOJIOKHBIX (hazax;

I') MAaKCUMaJIbHOE CMEIICHHE Tella OT TOJI0KEHHUS paBHOBECHSI.
6. /IBa pa3iu4HbBIX HICATBHBIX I'a3a — OJJHOATOMHBIN M JIByXaTOMHBIH - HAXOIATCS NIPU OJMHAKOBOH TeM-
nepaType ¥ 3aHUMAIOT OAMHAKOBBIN 00beM. ['a3bl cxxMMaroTcs aguadaTuyecku 10 YMEHbIIEHHsT 00beMa B
2 pa3a. Kaxkoii ra3 Harpescs 6osnblie?
a) rasbl HarpeiIuch OJIMHAKOBO;
0) oTHOATOMHBIN HarpeJcs OobIIe;
B) IByXaTOMHBIN Harpecs OobIe.
7. Ot xakux (aKTOPOB 3aBHCUT EMKOCTh YEJMHEHHOTO ITPOBOTHHIKA, PACTIONOKEHHOTO B Bakyyme?
a) TOJILKO OT Pa3MEpPOB MPOBOTHHKA,
0) TOIBKO OT (POPMBI IPOBOAHMKA;
B) OT (pOpMBI U pa3MepoB MPOBOIHHUKA;
T) oT GOPMBI, Pa3MEpOB 1 MaTeprasa MPOBOHHKA;
1) oT (GOpPMBI, pa3MEPOB U OT 3apsia MPOBOIHHKA.
8. IlpoBopsiieii cpeae NoCTaBbTE B COOTBETCTBUE HOCUTEIH 3apsIIOB.

Cpena Hocwurens 3apsima

a) MeTaI 1) HOcHTeNH 3apsiA0B OTCYTCTBYIOT
0) AIEKTPOITUT 2) BIEKTPOHBI

B)TIOJIYIPOBOJHUK | 3) HOHBI

T) TUDIIEKTPHUK 4) VOHBI M 3JEKTPOHBI

) a3Ma 5) DIIEKTPOHBI U ABIPKU

9. SIBNSAIOTCS M TOXKACCTBEHHBIMU TIOHSATHUS: Pa3HOCTh MOTCHIIMATIOB U HANPsHKCHUE?
a) 1a, SIBIISIOTCS;

0) HeT, He SABJISIFOTCS, HO OHM COBMAAAIOT JJI OJHOPOTHOIO yUacTKa IICTIH;

B) HET, HE SBIISIOTCS U HUKOTIa HE COBIA/IAIOT.

10. BepHbI 111 ClieIyOIIUE YTBEPIKIACHHUS:

a) MPU COSAMHEHUH JIBYX IPOBOJIHUKOB U3 PAa3IMYHBIX METAIIIOB MEKTY
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HUMH BO3HHKAET KOHTAKTHAS Pa3HOCTh MOTEHIMAIOB, KOTOPAst 3aBUCHT
TOJILKO OT UX XUMHUYECKOTO COCTaBa M TEMIIEPATYPHI;

0) pa3HOCTh MOTEHIIUAIOB MEX/Ty KOHIIAMU IICTTH, COCTOSIIEH U3 TOCISI0BATEILHO COSTUHEHHBIX METa-
JIMYECKHUX MPOBOJHUKOB, HAXOSIINUXCS NIPU OMHAKOBOUM TeMIlepaType, He 3aBUCUT OT XUMHUYECKOT'O CO-
CTaBa MPOMEXYTOYHBIX MPOBOTHUKOB.

a) BEpPHO, TOIBKO 1;

0) BEpHO, TOJIBKO 2;

B) BEPHBI 00a CY)KICHHUS;

) 00a Cy>XKICHUS HEBEPHEI.

11. BeiGepute U3 HIKETIPUBEIACHHBIX SBICHUN TO, KOTOPOE HA3bIBAETCS sIBJICHUEM 3ee0eKa.

a) sIBJICHNE BO3HUKHOBEHHS TOKA B 3aMKHYTOH LIEIIH, COCTaBJICHHOH U3 ABYX

Pa3HOPOHBIX METAJUIOB, CIIal KOTOPBIX MOJACPKUBAIOTCS TP Pa3IMUHBIX TEMIIEPATYpax;

0) siBJIeHME BOSHUKHOBEHUS Pa3HOCTH TEMIIEpaTyp Ha ClasxX JBYX Pa3HOPOAHBIX METAIJIOB, O0pa3yOIINX
3aMKHYTYIO LIellb, IO KOTOPOH NPOTEKAET TOK;

B) SIBJICHHME, CONPOBOXKIAIOLIEECsS BbIICICHUEM (IIOIJIOIICHUEM) TeIia, JONOJIHUTENbHOro K JleHm-
JxoyneBy Teruty, Ipy MPOX0KIEHUH TOKa MO JTHOPOJIHOMY MPOBOJHHUKY, BJIOJIb KOTOPOTO CO3/AaH I'pajiu-
€HT TeMIIEPaTypBHI.

12. Beibepute Bce (aKkTOpBI, OT KOTOPHIX 3aBUCUT KOHTAKTHAS PA3HOCTh MOTEHIHATIOB (1 — (.

1) OT XUMHUYECKOM MPHUPOIBI KOHTAKTUPYIOIIHUX METANJIOB;

2) oT TemIepaTypbl KOHTAKTHPYIOLUX METAIIOB;

3) OT coCTOSIHUS TIOBEPXHOCTH;

4) OT TWIOIIaAN CONIPUKOCHOBEHUS METAJIIOB.

13. MeHnsieTcs Th KHHETUYECKAast SHEPT sl 3apsKCHHON YaCTHIIBI IO ICHCTBHEM

MarHMTHOTO MoJis?

a) J1a, €CIIM YacTUlla ABMKETCS IEPIEHANKYIISIPHO MOJIIO;

0) na, eciii yacTHIla IBUXKETCS BJIOJIb TTOJIS;

B) HET, HO TOJIBKO B CIy4ae, KOT/Ja YacTHIIa ABMXKETCS MEPIEHANKYIISPHO;

T') HET, HO TOJIBKO B CIIydae, KOTJa 4acTHUIIa ABHKETCS BIOJIb TIOJIS;

1) HUKOTIa HE MEHSIETCSI.

14. Kakue n3 npuBEeIEHHBIX HIDKE CIOBOCOYETAHNH MOXHO ITOCTaBUTh BMECTO MHOTOTOYHSI B IIPEJIONKE-
Huu: "O/1C nHAYKIUU B KOHTYpE 3aBUCHT OT ..." ?

a) ... TUIOLIA/I! KOHTYPA;

0) ... pacmonoXeHns: KOHTYpa B MarHUTHOM IIOJIE;

B) ... MATHUTHOTO [IOTOKA, IPOHU3BIBAIOLIETO KOHTYP;

T) ...CKOPOCTH U3MEHEHUS] MArHUTHOTO IT0TOKA, IPOHU3BIBAIOLIETO KOHTYP.

15. HenoBmXHBIN METaNTMYECKUNA KOHTYP HAXOAWTCS B M3MEHSIOIIEMCS CO BPEMEHEM MarHUTHOM I10-
ne. BynyT nu npu 3TOM MPUBOJIUTHCS B HANpaBICHHOE IBU)KEHHE BJOJNb KOHTYpa CBOOOJHBIC DIIEKTPO-
HBI?

a) OTBETHTH Ha BOMIPOC OJHO3HAYHO HEJB34, TAK KaK HE YKA3aHO PACIIOIOKEHHE KOHTYypa OTHOCUTEIHHO
CHJIOBBIX JINHUH MarHUTHOTO TIOJIS;

0) HUKaKHe CHJIbI IeHICTBOBATH HA 3JIEKTPOH HE OYyAYT, O3TOMY HE BO3HMKHET HANPaBJICHHOTO UX JBH-
KEHHUS;

B) 3JIEKTPOHBI OyIyT ABUTaThCS BIOJIb KOHTYpa MO JEMCTBHEM BO3HMKIIETO TOTEHIIMAIBFHOTO 3IEKTPH-
YECKOTr'o MOJIsl IPH JIF0O0M PaCIIONOXKEHUH KOHTYPA;

T) BJIEKTPOHBI OyIyT ABUTATHCS MOJ ACHCTBHEM BO3HMKIIETO BUXPEBOTO JIEKTPUUECKOTO IOJIS IIPH JII0-
OOM pacIoJIOKeHUH KOHTYpa

16. BribepuTe Bce OKOHYAHUS, KOTOPbIE MOXHO IMOCTaBUTh BMECTO MHOTOTOUMS Bripetoxenun: "IC
CaMOMHJIYKIIMH B KaTylIKe IPONOpIHOHaNbHa ...".7

a) ...CKOPOCTH M3MEHEHHSI CHITBI TOKA, IIPOTEKAFOIIEro Yepe3 KaTyIIKy;

0) ...cusie TOKa, MPOTEKAIOIIETO Yepe3 KaTyIIKy;

B) ...CKOPOCTH U3MEHEHHsI MAaTHUTHOTO MTOTOKA, IPOHU3BIBAIOLIETO KATYIIKY,

U TIPOTEKAIOIIEMY YEpPE3 HEE TOKY;

T) ...MarHUTHOMY IIOTOKY, IIPOHU3BIBAIOLIEMY KAaTYILIKY, U IIPOTEKAIOLIEMY

yepes3 Hee TOKY.

17. 3axoHunTE IIpeIIOKEHHE, SBISIOLIEECs ONpeAeTIeHueM npuHiuna [ roirexca,

«Kaxnas Touka, 10 KOTOPOU JIOXOJUT BOJIHOBOE JIBHXKEHHUE,
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a) ...CIIYXXUT IICHTPOM BTOPUIHON C(HepUIECKOI BOJTHBI, aMILTUTY 1A KOTOPOH

00paTHO MPOIIOPIMOHATIFHA PACCTOSHUIO OT UCTOYHHKA CBETA;

0) ...CIYXHT LIEHTPOM BTOPHUYHOHN CPpepruecKOil BOIHBI, aMIUIUTY1a KOTOPOH

NPOMOPLUHOHAIEHA BEJTMYMHE 3JIeMEHTa MOBEpXHOCTH dS;

B) ...CI[y’)KHT IIEHTPOM BTOPHUYHBIX CEPUUECKUX BOIIH, OTHOAIOMIAst KOTOPBIX

JIaeT MOJI0KeHHEe (PPOHTA BOJIHBI B CIIEAYIONIMIA MOMEHT BPEMEHH.

18. Kakoe m3o0pakeHne monydaercss B ChepUUIECKOM 3epKaie, ecli MpeaIMeT YCTaHOBICH MEXIy Bep-
IIWHOM 3epKaja ¥ TIaBHBIM (DOKYCHBIM pPacCTOSHHEM

(d<F)?

a) yBeIMUEHHOE, IPSIMOE, MHUMOE;

0) yBelIM4YeHHOE, 00OpaTHOE, MHUMOE;

B) YBEJIMYEHHOE, IPSIMOE, ICHCTBUTEIIHLHOE;

T') yBEJTHMUYEHHOE, 00paTHOE, AEHCTBUTENBHOE.

19. Kakoe n300paskeHne MoaydaeTcs B chepuueckoM 3epKalie, eclid MPEeAMET YCTAaHOBJICH OT BEPIIMHBI
3epkana Ha paccrostaud d > 2F?

a) yMEHBIIEHHOE, ITPSIMOE, MHIMOE;

0) yMeHbILIEHHOE, O0paTHOE, MHUMOE;

B) YMEHBIICHHOE, TIPSIMOE, IEHCTBUTEIHHOE;

T') YMEHbIIIEHHOE, 00paTHOE, NeHCTBUTEIHHOE.

20. Paccrosiaue ot npenmera g0 cobupatomieit muH3bl F < d < 2F. Kakoe nony4antcst nuzobpaxenue?

a) MHIMOE, TIEpEeBEPHYTOE, YBEITMUEHHOE;

0) MHUMOE, TIPSIMOE, YBEITUICHHOE;

B) JIeHICTBUTENBHOE, IEPEBEPHYTOE, YBEINYCHHOE;

T) IeHCTBUTENILHOE, MIPSIMOE, YBEITHICHHOE.

21. PaccrosHme oT mpenMeTa 1o paccenBatomieit muH3b F < d < 2F. Kakoe momyauTcs n3o0paxenne?

a) MHAMOE, TIEpEBEPHYTOE, YMEHBIIEHHOE;

0) MHUMOE, TIPSIMO€E, YMEHBLIEHHOE;

B) MHHMOE€, NIPSIMOE, YBEIHMUEHHOE;

') MHUMOE, TIepEBEPHYTOE, YBEIMUCHHOE.

22. BcraBbTe BMECTO TOYEK MTPOMYIICHHBIN (parMeHt.

«MHTepdepennmeii cBeTa Ha3pIBaeTCS SBICHHE MTPOCTPAHCTBEHHOTO MEpepacipe/iesiCHNs] SHEPTUU CBETO-
BOTO MBITYUCHUS ...vvvnenennnanenenannne. , TIPUBOJIAIIEE K BO3HHMKHOBEHHIO MAaKCHMYMOB U MHHHMYMOB
UHTCHCUBHOCTH.

a) IIPpU HAJIOKCHUHU ABYX IMPOU3BOJIbHBIX C(i)epI/I'-IeCKI/IX CBCTOBBIX BOJIH,

0) IpH HAJOXKEHHUU JIBYX WM OOJIee CBETOBBIX BOJIH C HEMPEPHIBHO MEHSIONIEHCS Pa3HOCTHIO (as3;

B) IIPY HAJIOXKCHUH JBYX HJIM 00Jiee KOTEPEHTHBIX CBETOBBIX BOJIH;

F) ITPYU HAJIOKCHHUU KOI'CPEHTHBIX CBECTOBBIX BOJIH OT HEIIPEPBIBHOI'O KOJIMYECTBA HCTOYHUKOB.

23. Urto Oyner HaOJIFOAaThCS HA SKpaHe, €CIIM Ha IMyTH OT TOUYECYHOT'O HCTOUYHHKA

NIOCTAaBUTh HENPO3payHbIi IUCK, 3aKPHIBAIOIINI O0JIbIIOE YrCIIo 30H Ppenerns?

a) B IEHTPaJIBHOM YacTH dKpaHa OyAeT TEMHOE TSITHO, a Ha TPaHUIE TEOMETPUIECKOW TEeHU OyIeT
HaOIIOAAaThCS YepPETOBAHNE CBETIBIX U TEMHBIX

KOJIeL;

0) Ha sKkpaHe OyJeT HabIronaThCsl U(PPaKIMOHHAsI KAPTHHA B BUJE YePEIOBAHUS CBETIBIX U TEMHBIX KO-
JIell, B IIEHTPE dKpaHa OyJIeT CBETIIOE TSTHBIIIKO;

B) TUCK OTOpAachIBaeT HA SKpaHe TCHb B COOTBETCTBUE C 3aKOHAMHU F€OMETPHUECKON ONTHKH.

24. IlpencraBum ceOe TpH Tena, OIUHAKOBBIE TI0 pa3MepaM, HO OTIMYAIOLIHECs

JIpyT OT JIpyra CBOEH MOTJomaTeNbHON crocoOHOCThIO. [lycTh misi ompeaeneHHOCTH 3TO OyayT: abco-
moTHO YepHoe Teno (1), cepoe Teno (2) u 6emoe Teno(3). UTo MOXKHO CKazaTh O TeMIIepaTypax dTHUX Tell,
€CJIM Ha HUX HAIPaBUTh OJMHAKOBOM MO BEJIMYMHE MOTOK JIyYHCTOH SHEPTUM?

a) T1<T2<T3; 6) T1>T2>T3; B) T1>T2<T3;

r) T1>T2:T3; ZI) T1:T2:T3; e) T1:T2<T3.

25. PaboTa BBIXO/a DIIEKTPOHA 3aBUCHT OT:

1) npuponsl MeTanna;

2) COCTOSIHMS TOBEPXHOCTH METaJLIa;

3) 4acTOTHI ATAIOIIETO CBETA;

4) MHTEHCUBHOCTY TaJafOLIEeTO CBETA.
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26. Ilpym OCBEIICHHM METAJUIMYECKOM MOBEPXHOCTH CBETOM pA3IMYHOIO CIEKTPAIBLHOTO COCTaBa
HanOoJIbIIee AeHCTBUE OKA3hIBAIOT:

a) nHppaKpacHbIe Ty4H;

0) KpacHbIE JIy4l BUAMMOTO y4acTKa CIEKTpa;

B) 3€JICHBIC JTyYH BUANMOTO yJacTKa CIEeKTpa;

T') CHHHE JIyYH BUIUMOTO y4acTKa CIEKTpa;

1) yIBTpaHOIETOBbIC JIyUH.

MeTtoauyeckue MaTepuabl, ONpeaesiolie NpoueIypbl OLEHUBAHUS 3HAHUI

Kntouu k mecmogvim 3a0anusim.

Hlkana oueHUBaAHUA (3a nNpasuibHull omeem daemcs 1 b6ann)

«HEYAOBIETBOPUTEIBbHO» — 50% U MeHee

«ynoBieTBopuTensHO» — 51-80%

«xopomo» — 81-90%

«oTmmaHO» — 91-100%

Kpurepun oieHKk# TeCTOBOro MaTepuasia no JMCIUNInHe

«O01mas IKCnepuMeHTAIbHAsS PU3NKA»:

v/ 5 GasIOB - BBICTABISETCS CTYJIEHTY, €CIHM BBINOJIHEHBI BCE 3aJIaHUSI BAPUAHTA, MPOJIE-
MOHCTPHPOBAHO 3HaHUE (pakTHUecKoro Matepraia (0a30BbIX MOHITHH, AIrOpUTMA, (pakTa).

v' 4 Ganna - paboTa BBHIIOJIHEHA BIIOIHE KBAIU(PHUIUPOBAHHO B HEOOXOAUMOM OOBEME;
UMEIOTCS HE3HAYUTEIbHBIE METOJIWYCCKUE HENOUYEThI M IUAaKTHYecKue ommOku. [IpomemoHn-
CTPUPOBAHO YMEHHE MPAaBUJIBHO HUCIOJIb30BaTh CHElHUATIbHbIE TEPMHUHBI U MOHSTHS, y3HABaHUE
00BEKTOB M3yUCHHSI B PaMKax OIMPEICIICHHOTO pa3JieNia JUCIUIUINHBL, TTOHATEH TBOPUYCCKHMA ypO-
BEHb U apryMeHTalls COOCTBEHHOM TOYKHU 3PEHUS

v 3 Gamia — NpOJIEMOHCTPUPOBAHO YMEHUE CHHTE3MPOBATh, aHAJIU3UPOBATH, 0000IIATH
(bakTHUECKUI U TeOpeTHUECKUil MaTepual ¢ GopMyIHMPOBAaHUEM KOHKPETHBIX BBIBOJIOB, YCTAHOB-
JICHHEM TMPUYINHHO-CIICJCTBEHHBIX CBSI3€H B paMKax OINPEICIICHHOTO pa3/ielia TUCIUILTHHB;

v’ 2 Gayta - paboTa BBIIIOJIHEHA Ha HEYIOBJIETBOPUTEILHOM YPOBHE; HE B MTOJHOM 00BEME,
TpebyeT JopadOTKH U UCTIPABJICHHUI M UCTIPABIICHU 00Jiee YeM TOJIOBUHBI O0BEMa.

7.2.4. BanbHO-peTHHIOBAsA CHCTEMA OLleHKH 3HAHUI 0akalaBpoB

CornacHo Ilonoxkenuss o OamIbHO-PEUTHHIOBOM CHUCTEME OLIEHKM 3HaHUN OakaiaBpoB
0aJuTbl BBICTABISAIOTCS B COOTBETCTBYIOLIMX Ipadax kypHaia (cMm. «KypHan ydera OamibHO-
PEUTHUHTOBBIX TTOKa3aTeNIel CTYICHUECKOUM TPYIIBI») B CASAYIOIIEM TOPSJIKE:

«[Tocemenue» - 2 Gaa 3a NPUCYTCTBHE Ha 3aHATUM 0e3 3aMeYaHUN CO CTOPOHBI IMPEro-
nasatens; 1 0ayl 3a ono3JAaHKue WM WHOE HEe3HAYUTENIbHOE HapyllleHue TUCHUILIMHBL, 0 6amioB
3a MPOITYCK OJHOTO 3aHATHS (BHE 3aBUCUMOCTH OT YBaXXHMTEIBHOCTH MPOITyCKa) MM OMO3JaHHe
Oosee yeM Ha 15 MUHYT UK HHOE HapylIEHUE AUCUUIIINHBL.

«AKTHUBHOCTBY» - OT 0 710 5 GaJsIOB BBICTABIISIETCS MPENoJaBaTeIeM 3a IEMOHCTPALUIO CTY-
J€HTOM 3HaHUI BO BpeMsl 3aHATHs MUCbMEHHO WM YCTHO, 3a MOJTOTOBKY JOMAIITHETO 3a/laHusl,
y4JacTHe B AUCKYCCHM Ha 3a/IaHHYIO TeMY M T.J., TO €CTh 3a paboTy Ha 3aHaTuu. [Ipu 3TOM Mpe-
1oJiaBareib JOHKEH OMPOCUTh He MeHee 25% M3 yuclia CTY/ICHTOB, IPUCYTCTBYIOIIMX Ha Mpak-
TUYECKOM 3aHSTHH.

«KonTtponpHas paboTa» uiu «recTupoBanue» - oT 0 10 5 0aioB BbICTaBISIETCS MpeEnoia-
BaTeNleM IO pe3yJbTaTaM KOHTPOJIbHOW paboThl WIIM TECTHUPOBAHUS IPYMIIbI, MPOBEICHHBIX BO
BHeaynuTopHoe Bpems. [Ipeamonaraercs, yTo IpernoaaBaTeb MO COrJIACOBAHUIO C JeKaHATOM
IPOBOJUT MOJAOOHBIE MEPONIPUATHS 1O BBISIBIEHUIO OCTATOYHBIX 3HAHUH CTYJIEHTOB HE pexe O
HOTO pa3a Ha KaKJple 36 4acOB ayIUTOPHOTO BPEMEHH.

«Otpabotka» - oT 0 70 2 GamIOB BBICTABISIETCS 332 OTPAOOTKY Ka)JIOTO MPOITYIIEHHOTO
JIEKIMOHHOTO 3aHATUS U OT 0 10 4 GayjIoB MOKET OBITH MOCTABJICHO MpPENoAaBaTeeM 3a OTpa-
OOTKY CTYJIEHTOM TpOITyCKa OJHOTO NPAaKTUYECKOTO 3aHATHS WM MPaKTHKyMa. 3a OIMH pa3
MO>XHO O0TpaboTaTh He OOJIee MIECTH MPOITYCKOB (T.€., CTYICHTY BBICTaBIIACTCS He Oosee 18 Oa-
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JIOB, €CJIM BCE MPOMYILIEHHbIE MIECTh 3aHATUH ABIISUIUCH MPAKTUYECKUMHU) BHE 3aBUCUMOCTH OT
YBOKHUTEIBHOCTH MTPONYCKOB 3aHSITHH.

«Ipommyckn B 4acax BCETO» - KOJUYECTBO NPOMYLIEHHBIX 3aHATUM 34 OTYETHBIN NEPUOJ
yMHOKaeTcs Ha niBa (1 3aHATHE=2 yacaM) (3aMOJIHICTCS ACIIONPOU3BOIUTEIICM JIeKaHaTa).

«[Ipomycku 10 HEYBOXXHUTEIHHOU MPHUUHE» - rpada 3aroTHSIETCS JEIONPOU3BOIUTEIIEM
JIeKaHaTa.

«[Tomycku Mo yBaXKUTEIHHOW MPUYHHE» - rpada 3armoiHsIeTcs JTONPOU3BOIUTEICM JIc-
KaHaTta.

«KoppekTupoBka 6amioB 3a Iponyckm» - rpada 3amoHIeTcs eI0MPOU3BOIUTEIIEM JIeKa-
HaTa.

«Htoro GayioB 3a OTYETHBIN MEPHO» - CYMMa BCEX BBICTABJICHHBIX OAJUIOB 32 JaHHBIN
nepuon (rpada 3anmoyHIeTCs 1eTONMPOU3BOIUTENIEM JCKaHATa).

Tabuauna nepeBoga 0a/VIbHO-PEHTHHIOBBIX MOKA3aTe/eil B OTMEeTKH TPaAMLINOHHOM
CHCTEMBbI OLICHUBAHUSA

CooTHOIIEHHE 0/2 1/3 1/2 2/3 1/1 3/2 2/1 3/1 2/0 CoOTBETCTBHE OTMETKH
4acoB JICKIIHOH- KOX(pPHUIHEHTY

HBIX M TPaKTH-
YEeCKHUX 3aHITHH

Koadpdpuument 1,5 1,1 1,1 1,1 1,1 1,1 1,1 1,1 1,1 «3aYTEHO»
COOTBETCTBHS

OammpHBIX  TO- | 1 1 1 1 1 1 1 1 1 «yIOBJIETBOPUTEIBHOY
KazaTenen Tpa-
JULUOHHOI 2 1,75 | 165 |16 1,5 1,4 1,35 | 1,25 | - «XOPOTIOY
OTMETKE
3 2,5 2,3 2,2 2 1,8 1,7 1,5 - «OTIAYHO»

Heob6xonumMoe konnyuecTBO 0ayuioB ISl BHICTABIECHUS OTMETOK («3a4T€HO», «YyJIOBIETBO-
PUTEIBHO», «XOPOILO», «OTIHYHO») OIMpEAENseTcs MPOU3BEICHUEM pPeaTbHO MPOBEICHHBIX
ayIUTOPHBIX 4acoB (N) 3a OTUYETHHINA MEepUo] Ha KOAGOUIIMEHT COOTBETCTBUS B 3aBUCUMOCTH OT
COOTHOIIIEHUS YaCOB JIGKIIMOHHBIX M MPAKTUYECKUX 3aHSITUN COTIIACHO MPUBEICHHON TabIuIIe.

«Kypnan ydera 6aIbHO-PEUTUHIOBBIX MMOKA3aTeIe CTyIEeHYECKON TPYNIb» 3all0JIHSIET-
sl IIPENo/iaBaTesieM Ha KaXkJI0M 3aHSTHH.

B cimyuyae 6one3Hu winn Apyroi yBaKMTEIbHON MPUYUHBI OTCYTCTBHS CTYICHTA HA 3aHSITHU-
X, €My MPEeJOCTaBISAETCS MPaBoO OTPadOTATh 3aHATHSI 110 HHAWBUyaTbHOMY TpaduKy.

Crynenty, HaOpaBIieMy KOJIHYECTBO OalsIOB MEHEE OINMPEACIICHHOTO MMOPOTOBOTO YPOBHS,
BBICTABIISIETCS OIEHKA "HEYHOBIETBOpUTENbHO" min "He 3auTeHo". [lopsimok NUKBHAAIMU 3a-
JIOJDKEHHOCTEN M TIPOXOXKJICHUS JATbHEHIIIETO 00y4YeHHUs PEeTyJIHpPYEeTCs Ha OCHOBE JIEHCTBYIO-
mero 3akoHojarenbcTBa PO u mokansHeIX akToB KUTY.

Texkymuit KOHTPOJIb MO JICKIIMOHHOMY MaTepHually MPOBOIUT JICKTOP, MO MPAKTUYECKUM
3aHATUSAM — IIPENOoJaBaTesb, IPOBOAUBIINM 3TH 3aHATHS. KOHTPOJIb MOKET MPOBOAUTHCS U COB-
MECTHO.

8.IlepeyeHb OCHOBHOI U IONOJTHUTEIbHON y4eOHOH JTUTepaTypbl, HEOOXOAUMOI J1JIs1 OCBOEHUSI
aucuuninHel. UHdgopMannonHoe odecnevyenne 00pa3oBaTeIbHOIO0 NMponecca

8.1. Ocnosnas rumepamypa:
1. T.W. Tpopumona Kypc puzuku: Yuedbnoe nocodue ans By3oB. M.: Akagemusi, 2007.- 560c.
2. Kypc busuku: Yueonuk mias By3oB: B 2 1. T. 1. / mox pen. B.H. Jlozosckoro.- CII0.: JIaub,
2006.- 576 c.
3. Kypc ¢uzuku: YueOnuk ans By3os: B 2 1. T. 2. / mon pen. B.H. JlozoBckoro.- CII6.: Jlanb,
2006.- 592 c.
4. B.®. Imutpuea ®uszuka. M.: Axanemus, 2006.- 464 c.
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5. Autommna, JI. I'. O0mias pusuka: CoopHuK 3ama4: yueoHoe mocooue / JI.I'. Anrommnua, C.B. I1aBios,
JI.A. CxunerpoBa; nmon penaknueit b.A. CtpykoBa. - Mocksa: TH®PA-M, 2008. - 336 c.- ISBN 5-16-
002494-8. - URL: https://znanium.com/catalog/product/141416 (nata oopamenus: 21.08.2020). — Pexxum
JIOCTYIA: IO MOAIUCKE. — TEeKCT: 3JIEKTPOHHBIN.

6. Kazannesa, A. b. CoopHHK BompocoB 1 3a1a4 1o obmeit ¢pusuke. Pazgen 5: Monexynspras ¢usnka:
yaebHoe ocodue / A. b. Kazannesa, H. B. Couna, I'. H. ['ompriman. - Mocksa : MIIT'Y, 2012. - 144 c. -
ISBN 978-5-7042-2340-5. - URL: https://znanium.com/catalog/product/757792 (nata obpamieHust:
21.08.2020). — Pesxum gocTyra: mo MOAMUCKe. — TeKCT: 3JIeKTPOHHBIH.

7. Kann, K. b. Kypc o6mieit ¢pmsukn: yaedHoe ocodue / K.b. Kann. - Mocksa : KYPC: UHOPA-M,
2018. - 360 c. - ISBN 978-5-905554-47-6. - URL.: https://znanium.com/catalog/product/956758 (nara
oOparmenus: 21.08.2020). — Pexxum gocTyma: o momiucKke

8. Kombuosa, O. C. Kypc ob6meit husnku: yaedHoe mocodue /O.C. Kombiosa . - Mocksa :CTaBporons:
Arpyc, 2017. - 300 c.: ISBN 978-5-9596-1290-0. - URL :https://znanium.com/catalog/product/975925
(mara obpammenus: 21.08.2020). — Pexxum noctyna: 1mo nmoamnucke. — TEKCT: 3MeKTPOHHBIH.

9. O6mas ¢u3nKa: pyKoBOJCTBO IO TAOOPaTOPHOMY MPAKTUKYMY: ydeOHOe mocodue / mox penakiuei M.
b. Kpsirernkoro, b. A. Ctpykosa. - MockBa: UTHOPA-M, 2012. - 596 c. - ISBN 978-5-16-003288-7. -
URL.: https://znanium.com/catalog/product/345060 (xara obpamienns: 21.08.2020). — Pexxum goctyma: mo
noAnucke. — TeKCT: 31eKTPOHHBII.

10. [1aBnoB, C. B. O6mas ¢usuka: coopuuk 3anaqd: yaeoroe nocobdue / C.B. [1aBnos, JI.A. CkuneTposa;
nox penakuueii C.B. ITaBnoBa. — Mocksa : UHOPA-M, 2018. — 319 c. - ISBN 978-5-16-013262-4. -
URL.: https://znanium.com/catalog/product/923812 (mata oopamienus: 21.08.2020). — Pexxum gocryma:
10 MOANMUCKE. — TEKCT: JIEKTPOHHBIM.

8.2. /lononnumenvnasn numepamypa:
E.M. I'epmienson, H.H. Manos, A.H. Mancypor MonekysipHas ¢pusuka: YueOHoe mocoOue
IS By30B.- M.: Axkanemus, 2000.- 272 c.
2. EMM. I'epmienszon, H.H. Manos, A.H. Mancypos Ontuka u aromHas ¢usnka: ydueOHOeE
noco6ue 1 By30B.- M.: Akanemus, 2000.- 408c.
3. E.M. I'epmienszon, H.H. Manos, A.H. Mancypos JnekrpoauHamuKa: y4eOHOe mocoOue Juisi By-
30B.- M.: akagemus, 2002.- 352 c.
4. JlabGopaTOpHBII NPAaKTUKYM 110 O0LIEH 1 3KCIIEpUMEHTAIbHON (u3uke: YueOHoe nocodue /mof pen.
E.M. I'epmienszona, A.H. Mancyposa.- M.: Akagemus, 2004.- 464 c.
5. COOpHHK BOIIPOCOB M 3ajad 1o o0IIei (u3nke: yueOHOe ocodue i CTY. By30B / O pejl.
E.M. I'apmienzona.- 2-e uzn., ucrp.- M.: Akagemus, 2002.- 328 c.

9. MeToauyecKkue yKa3aHusi AJsl 00y4aIOUIUXCS MO0 OCBOCHUI0 Y4eOHOH U CIMTLINHBI
(MmoxyJis)

Bun yueOHbIxX 3aHaTHH |Opranu3anus AeSTeIbHOCTH CTyAeHTa

Jlexus Hammcanue koHCIEKTa JEKIHUNA: KpaTKOe, CXeMaTHIHOE, IMOCIe0BaTelIbHOe (PUKCUpOBa-
HUE OCHOBHBIX ITOJIOKCHHIA, BBIBOJOB, (POPMYITHUPOBOK, 000OMICHNUH; BEIICICHUE KITHOYC-
BBIX CJIOB, TepMUHOB. [IpoBepka TEpMUHOB, MOHATHUI C MOMOIIBIO YHIMKIONEAMMA, CIIOBa-
pei, CipaBOYHUKOB C BEIMHCHIBAHHEM TOJKOBaHUI B TeTpans. OO0O3HAYECHHE BOIPOCHI,
TEPMHUHOB, MaTepHaja, BBI3BIBAIOIIETO TPYIHOCTH. EciM camMoCTOSATENbHO HE yHaeTcs
pa3o0pathkcsi B MaTepualie, HeOOXOAUMO CPOPMYIIUPOBATh BOIIPOC U 33/1aTh MpeIoiaBare-
JIFO Ha KOHCYJIbTAllMM, Ha MPAKTHYECKOM 3aHATHH.

IIpaktudeckue 3ausaTus |KoHCIIEKTHpOBaHNE UCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKIUH, MMOATOTOBKA OTBETOB K
KOHTPOJBHBIM BOTIPOCAM, MPOCMOTP PEKOMEHIyEMOH JINTEPATYPHI, padoTa C TEKCTOM

KOH’I‘pOJ’ILHaﬂ pa60Ta/ 3HAKOMCTBO C OCHOBHOM U HOHOHHHTGHBHOﬁ J'H/ITCpaTypOf/'I, BKJIIOYad CHPABOYHBIC U3J1a-
WHAWBUAYAJIbHBIC 3aJa-|HHuAd, 3apy6€)KHI)I€ HUCTOYHHUKH, KOHCIICKT OCHOBHBIX HOHO)KGHHﬁ, TEPMHUHOB, CBeHeHHﬁ,
HHUA Ipe6yfonmx JJIA 3allOMHMHaHMs W ABJIAIOIHUXCA OCHOBOIIOJIararoluMu B sroii Teme. Co-
CTaBJICHUC aHHOTaHI/Iﬁ K IPOYUTAHHBIM JIMTECPATYPHBIM UCTOYHUKAM U JP.

Pedepar Pedepar: [Touck nurepatypsl U cocTaBiieHne OMOIMOrpadum, UCIob30BaHUe OT 3 10 S5
Hay4HBIX paboT, W3JI0KEHHE MHEHHUSI aBTOPOB M CBOETO CYXKJICHHS 10 BBIOPAHHOMY BO-
[POCy; H3JI0KEHHE OCHOBHBIX aCHEKTOB MpoOseMbl. O3HAKOMHUTHCS CO CTPYKTYpOH H
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https://znanium.com/catalog/product/141416
https://znanium.com/catalog/product/757792
https://znanium.com/catalog/product/956758
https://znanium.com/catalog/product/975925
https://znanium.com/catalog/product/345060
https://znanium.com/catalog/product/923812

opopmierneM pedepara.

Konnoksuym

PaboTa ¢ KOHCIIEKTOM JIEKIINH, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCaM H JIp.

CamocrosiTenbHas pabo-
Ta

ITpopaboTka yyeOHOTrO Marepuaina 3aHITHH JIEKIHOHHOTO M CEMHHApCKOro tuna. Msyue-
HUE HOBOT'O MaTepuaia 10 e€ro U3JI0XKeHus Ha 3aHiATusAX. [louck, u3ydeHue u npe3eHTanus
nH}opManuy 1Mo 33/laHHOH TeMe, aHaIN3 HAaYYHBIX MCTOYHUKOB. CaMOCTOSATENILHOE H3Y-
YEHHE OTJEIbHBIX BOIIPOCOB TEM AMCIMIUIMHBI, HE pacCMaTPHBACMbIX Ha 3aHATHAX JICK-
LIHOHHOTO ¥ CeMHHApCcKOoro Tuma. [loAroToBka kK TeKymeMy KOHTPOIIO, K TPOMEKYTOTHON
aTTeCTallNH.

IloaroroBka k 3a4€Ty

IIpu moaroToBke K 3a4eTy HEOOXOAUMO OPUEHTHPOBATHCS HAa KOHCIEKTHI JIEKIUH, peKo-
MEHAYyEeMYI0 JIUTepaTypy U Ap.

10. TpeGoBaHus K YCJIOBUSIM peanu3aluu padoyeii mporpaMMbl AUCHUILUIUHBI (MOIYJIs1)

10.1. Obmecucmemnsie mpeoosanus

Onexmpounnasn ungopmayuonno-oopazosamenvras cpeoa PI'EOY BO «KYI'Vy

http://kchgu.ru - agpec oduransHOrO caiita yHUBEpCHTETA
https://do.kchgu.ru - anekrponnas nndopmaioHHO-00pazoBarenbHas cpena KUY

Onexmponno-oubauomeyHvle cucmemsl (1eKmMpoHHble OUOIUOMeEK)

HanmenoBanme JOKYMEHTA ¢ YKa3aHUEM PEKBU3UTOB

Cpoxk aeiicTBus
JOKYMEHTA

c 12.05.2023r., no

OOHOBJIEH JOTOBOP Ha MPEIOCTaBICHUE JIOCTyNma K OIIeK-
TpoHHO-O6uOmoreunoit cucteme: OO0 «3HanmyM». JloroBop
Ne 915 3BC ot 12.05.2023r. (cpoxk neiictBus ¢ 12.05.2023 mo
15.05.2024r.)

15.05.2024 r.

DOnekTpoHHO-Onbnoreynas cucrema «Jlauby». JloroBop Ne
COb HB-294 ot 1 nexabps 2020 rona.

beccpounsbiii

OnextponHas Oubmmoreka KUI'Y (3.b.). ITonoxxenue 06 Ob
yTBepkIeHO YueHbIM coBeToM OoT 30.09.2015r. TIpoTtokomn Ne

beccpounsbiii

1. Dnexrponnsiii aapec: https: kchgu.ru/biblioteka - kchgu/

Hamnuonanbuasa

BecmarHo.

DNEeKTPOHHO-OMOINOTEYHbIE CUCTEMBI:
Hayunas snextpoHHass OubOnnoTexa
https://www.elibrary.ru. JTutiensnonsoe cormamienne Nel5646
ot 01.08.2014r. becrnaTtHo.

https://rusneb.ru.

DNEKTPOHHBIM  pecypc
https://polpred.com. Cornamenue. BecruratsHo.

«ELIBRARY.RU» -

anekTpoHHass — OuOnmmoreka  (HOB)

beccpouno
Horosop Nel01/HOB/1391 ot 22.03.2016r.

«Polred.com 0O630p CMU»

10.2. Mamepuanvno-mexnuueckoe u yueono-memoouuecKkoe odecneuenue OUCyuUnIuHbl

[Tpu HeoOXOAUMOCTH IS TIPOBEJCHUS 3aHSATUI UCIIONB3YeTCsl ayTUTOpHs, 000PYyI0BaH-

Hasi KOMITBIOTEPOM C

JOCTYNOM K ceTd VIHTepHeT ¢ yCTaHOBJIEHHBIM Ha HEM HE0OXOJMMBIM IMpO-

rPaMMHBIM OOecriedeHreM U Opay3epoM, MPOeKTOp (MHTEpAaKTUBHAS JOCKA) IJIs AEMOHCTPALUN
Mpe3eHTAlUN U MYJIbTUMEIUUHOTO MaTepurara.

B cooTBercTBUU ¢ comepikaHUEM MPAKTUYECKHUX (JIA0OpATOPHBIX) 3aHATHHN MPU UX TIPO-
BEJICHUH HCIIONb3YeTCs aylIuTopus, padoure Mecta o0ydyarouxcs B KOTOPOH OCHAIEHBI KOM-
MBIOTEPHOM TEXHUKOW, MUMEIOT IIMPOKOMOJIOCHBIA JOCTYN B ceThb MHTEpHET M mporpaMMHOe
o0ecrnievyeHre, COOTBETCTBYIOIIEE PEHIaeMbIM 3aJa4aM.
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YueOnsrii kopryc Ne 2, aya. 14 Y4yeOHast ayaAuTOpHs ISl TPOBEACHUS 3aHATHI JTEKIMOHHO-
rO THIA, 3aHATHA CEMUHAPCKOro THUIMA, JaOOpATOPHBIX 3aHATHH, KYpCOBOTO MPOEKTUPOBAHHS
(BBITIOJIHEHUSI KYPCOBBIX padoT), TPYIIIOBBIX W WHIUBUIYATbHBIX KOHCYJIBTAIHMMA, TEKYIIETO
KOHTPOJISL K TPOMEKYTOUHOM aTTectanuu. Crienualin3upoBaHHas MeOelb: CTOJIbl YYCHHUECKUE,
CTYJbs, CTOJI IIPEIOIaBaTeNs, JOCKa MEJIOBasl.
TexHuueckue cpepcTa 00yueHUs: HOYTOYK C TIOJKITIOUEHHEM K cetn «HTepHeT™ 1 obecreve-
HHUEM JIOCTYIIa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpeay YHHUBEPCHUTETA, TIepe-
HOCHOM HOYTOYK.
JIMueH3nOoHHOE MPOrpaMMHOE 0OecTieueHHe:

Microsoft Windows (JIumensus Ne 60290784), 6eccpounast

Microsoft Office (JIuuensus Ne 60127446), 6eccpounas

ABBY Fine Reader (mumensust Ne FCRP-1100-1002-3937), 6eccpouHast

Calculate Linux (Buecén B EPPII Ilpukazom Munkomceszu Ne665 ot 30.11.2018-2020),
OeccpouHas

Google G Suite for Education (IC: 01i1p5u8), 6eccpounas

Kaspersky Endpoint Security (JIumensuss Ne 280E-210210-093403-420-2061), c¢
03.03.2021 o 04.03.2023r.

Y4eOnsrit koprye Ne 2, aya. 16 Jlaboparopus oOmIeH W AKCIEPUMEHTAIBLHOW (DU3HKHU IS

NPOBE/ICHUS 3aHATHI JIAOOPATOPHOTO, JCKIIMOHHOTO, CEMHUHAPCKOTO THUIIOB, KYPCOBOTO MPOCK-

TUPOBAHUS (BBIMOTHCHUS KYPCOBBIX PadO0T), TPYIITOBBIX U MHAUBHIYATbHBIX KOHCYIIbTAIIHA.
Crenani3upoBaHHas MeOEIb: CTOJIBI YYCHHUYECKHE, CTYIIbS, CTOJ MPETOoIaBaTels, J0CKa

MeIoBast, yueOHasi 1 Hay4dHasl TUTeparypa, TaOIuIbl GU3NIECKUX KOHCTAHT.

TexHuueckue cpencTBa 00yUYCHHUs: NEPCOHATIBHBIN KOMITBIOTEP C TOAKIIOUEHHEM K ceTH «IH-

TEpHET» W 00ecreueHNeM JIOCTYINa B JIEKTPOHHYIO WH(POPMAIMOHHO-00pa30BaTEIbHYIO CpelLy

YHHUBEPCUTETA, IEPEHOCHOU MPOEKTOP.

KommiekT nabopaTopHbIX paboT U HEOOXOAMMOTO 000PYIOBAHUS ISl UX BBHITTOJHEHUS 110 BCEM

paszenam oOmiel U SKCIIepUMEHTATbHON (DU3UKH.

JInmeH3nOHHOE MPOrpaMMHOE 0OecTieueHHe:

[1Microsoft Windows (JIunensus Ne 60290784), 6eccpounast

[1Microsoft Office (JIuuensus Ne 60127446), 6eccpounas

[JABBY Fine Reader (nuriensust Ne FCRP-1100-1002-3937), 6eccpounas

[1Calculate Linux (Buecén B EPPII IIpukazom Munkomcesizu Ne665 ot 30.11.2018-2020), 6ec-

CpouHas

[1Google G Suite for Education (IC: 0111p5u8), 6eccpounas

[1Kaspersky Endpoint Security (Jlunensus Ne 280E-210210-093403-420-2061), ¢ 03.03.2021 mo
04.03.2023r.

Y4eOHo-nabopatopHslit Kopiyc, ayn.507  YdeOHas ayauTOpusi UISi CAMOCTOATEIHHONU pabOThI
oOy4aromuxcs CrneunanusupoBaHHasi MeOelb: CTOJbl YYEHHUYECKHE, CTYNbs, JOCKAa Me-
JIOBasl.

YueOHo-Har s, AHBIC TTOCOOUS (B AJIEKTPOHHOM BH/IE).

TexHUUYeCKHe CpefcTBa OOYUCHHS:

- HOYTOYKH B KOJMYECTBE 3 IIT. C MOJKIIOUYCHUEM K HH(POPMAIIMOHHO-TEIEKOMMYHUKAITHOHHON
cetu «MHTepHeT» ®  o0ecmedyeHWeM JOCTylma B  DJIEKTPOHHYI  WH(OPMAaIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA.

JIuneH3noHHOE MPOoTrpaMMHOE 00ecTieUeHNE:

0 Microsoft Windows (JIutienszust Ne 60290784 ), 6eccpounas

0 Microsoft Office (JIutenzus Ne 60127446), 6eccpounas

0 ABBY Fine Reader (nmunien3ust No FCRP-1100-1002-3937), 6eccpounas
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0 Calculate Linux (Baecén B EPPII IIpuka3zom MunkomcBsizu Ne665 ot 30.11.2018-2020),
OeccpouHas

0 Google G Suite for Education (IC: 01i1p5u8), 6eccpounas

0 Kaspersky Endpoint Security (JIumensus Ne 280E-210210-093403-420-2061), c
03.03.2021 o 04.03.2023r.

10.3. Heoo6x00umblii KOMn1eKm JUYEH3UOHHO20 RPOCPAMMHO20 0OecneyeHus
1. ABBY FineReader (uniensust NeFCRP-1100-1002-3937), 6eccpounasi.

2. Calculate Linux (Baecén B EPPII ITpukazom Munkomceszu Ne665 ot 30.11.2018-2020),
OeccpoyHast.

3. Google G Suite for Education (IC: 01i1p5u8), 6eccpounas.

4. AutuBupyc Kacnepckoro. JleiictByet m0 03.03.2025r. (Jlorosop Ne 56/2023 ot 25 stuBaps 2023r.)

5. Microsoft Office (yumen3us Ne60127446), 6eccpounast.
6. Microsoft Windows (munensus Ne60290784), 6eccpounasi.

10.4. Cospemennsvie npogheccuonanvrvle 6a3vl OAHHBLIX U UHGOPMAYUOHHBIE CHPABOYHDbIE CU-
cmembl

Cospemennsle npodheccuonanbhvie Hazpl OAHHBIX
1. ®epepansubiii moptai «Poccuiickoe obpazoBanue»- https://edu.ru/documents/
2. Enunas xomeknus mudpoBeix oOpasoBarenbHbIX pecypcoB (Enunas xomneknus [{OP)
— http://school-collection.edu.ru/
3. basbl manHbIX SCOpUS n3parenscrBa Elsevir
http://www.scopus.com/search/form.uri?display=basic.

Hugopmauuonnvie cnpagounsvie cucmembl

1. Tlopran denepanbHBIX rOCy1apCTBEHHBIX 00pa30BaTENIbHBIX CTAHAPTOB BBICIIETO 00-
pasoBanus - http://fgosvo.ru.

2. ®enepanbHbBlid LEHTPp HWHPOPMALNMOHHO-00pa3oBaTenbHbIX pecypcoB (PLMOP) —
http://edu.ru.

3. Enmunast komexmnust Hu@poBeIX o0pazoBaTenbHbIX pecypcoB (Eqmnas xomrekuus LIOP)
— http://school-collection.edu.ru.

4. Undopmannonnas cucreMa «EanHoe OoKHO JocTymna K oOpa3oBaTENIbHBIM pecypcam»
(UC «EnuHoe okHO») — http://window/edu.ru.

5. Uudopmanmonnast cuctema «ubopmuom.

11.0co0eHHOCTH pean3aluy AUCHUILIMHBI VIS HHBAJIH/I0B U JIML C OTPAHUYEHH bI-
MM BO3MOKHOCTSIMH 310POBbSI

B rpynnax, B coctaB KOTOpbIX BXOAAT cTyneHThl ¢ OB3, B mporecce npoBeneHus yueOHbIX
3aHATUH co3faercs TMOKasi, BapUaTHBHAs OPraHU3AIMOHHO-METOJMYECcKas cucreMa o0ydeHus,
ajZiekBaTHas 00pa3oBaTeIbHBIM NOTPEOHOCTSIM JTAaHHOM KaTeropuu 00y4aromuxcs, KoTopas Mmo3-
BOJISIET HE TOJBKO 00ECHEeYUTh MPEEeMCTBEHHOCTh CUCTEM OOIIEro (MHKIIFO3MBHOTO) U BBICIIETO
o0Opa3oBaHusi, HO U OyJeT crocoOCTBOBAaTh (POPMUPOBAHUIO Y HUX KOMIIETEHLIUH, MPEAyCMOT-
peanbix @I'OC BO, yckopuT TemItbl podhecCHOHaTIbHOTO CTAaHOBJICHUS, a Takxke OyieT crnoco0-
CTBOBATh UX COLMATbHOMN a/lalTalluy.

B mporecce npenogaBanusi yaeOHON NUCIMITIMHBI CO3/A€TCSl Ha KaXJIOM 3aHATUHU TOJIE-
paHTHas COITMOKYJbTYpHasi cpena, HeoOxomumas s (POPMUPOBAHUA y BCEX OOYUAIOIIMXCS
IpaXJaHCKOU, IPaBOBON U MPO(EeCCHOHATBHON MO3UIUN COYYacTUsi, TOTOBHOCTH K MOJHOICH-
HOMY OOILEHUIO, COTPYAHUYECTBY, CIIOCOOHOCTH TOJIEPAHTHO BOCIIPUHUMATh COL[MAIIbHBIC, JIHY-
HOCTHBIC M KYJIbTYpHBIC Pa3iIHuus, B TOM YHCJIE U XapaKTepHble U1t oOyuatommxcs ¢ OB3.
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[TocpeacTBOM COBMECTHOW, MHAMBHIYAIBHOM U TPYIIOBOM paboThl (HOpMHUpYyETCs y BCeX
00y4aromuXxcsl aKTUBHAS KU3HEHHAS MO3UIMH M Pa3BUTUE CIOCOOHOCTH JKUTh B MHUPE Pa3HBIX
TIONCH M UACH, a Takke 0OecrednBaeTCsl COO0IeHuE O0YJaroNMMHUCS UX TpaB U cBOOOT U
MpU3HaHKE [paBa APYroro 4yejoBeka, B ToM yucie u o0yyatonuxcs ¢ OB3 Ha Takue e npasa.

B npomnecce oBnanenus odyqarommmucs ¢ OB3 koMmeTeHIIusAMH, IPETYCMOTPSHHBIMU Pa-
0ouyeil mporpaMMoil TUCHUIUIMHBI TPENoJaBaTeilb PYKOBOJCTBYETCS CIEAYIOIIMMH MPHUHIIMIIA-
MU IIOCTPOEHUSI UHKJIIO3UBHOI'O 00pa30BaTeIbHOIO IPOCTPAHCTBA:

— IIpyHIUN MHAUBHAYAJIBHOIO MOAX0/a, MPEANOIAralouril BHIOOp GopM, TEXHOIOTHIHA,
METO/IOB U CPEJCTB OOYUYCHHS M BOCIIUTAHUS C YUETOM MHIAMBHIYaTbHBIX 00pa30BaTEIbHbIX MO~
TpeOHOCTel Kaxkaoro u3 obyvarommxcs ¢ OB3, yuyuThIBalOIIMMU pa3MyYHbIE CTAPTOBBIE BO3-
MOYKHOCTH JTaHHOW KaTeTOPHH OOYdYaloMMXCs (CTPYKTYPY, TSKECTb, CI0KHOCTh JAe(EeKTOB pas-
BUTHS).

— IIpuHUMI BAapHATHBHON Pa3BUBAIOLIEH CpPeAbl, KOTOPBIM NPEAIoaracT HaIu4ue B
mpolecce MpPOBEACHUS Y4eOHBIX 3aHITUNA M CaMOCTOSITENbHOM padoThl 00ydaromuxcs HeoOxo-
JUMBIX pa3BUBAIOIIUX U JUJAKTUYECKUX NOCOOMM, cpeACcTB OOy4EHHUs, a TaKKE OpraHU3alUIo
0e30apbepHON Cpeflbl, C y4eTOM CTPYKTYphl HapyIICHHs B Pa3BUTUU (HABPYLICHHUS OMOPHO-
JIBUTaTEJILHOIO arapara, 3peHusl, ciayxa U ap.).

— IlpyHUMN BApMATHBHONW MeTOAMYECKOH 0a3bl, MPEIIOIAramliuii BO3MOXKHOCTh U
CIOCOOHOCTH MCIIOIB30BaHUS MPETOaBaTeieM B mpolecce oBiaaeHus odydatouumucs ¢ OB3
JTaHHOW Y4eOHOM AMCUMIUIMHON, TEXHOJOTHI, METOIOB U CPEICTB pabOThl U3 CMEXKHBIX 00a-
CTE, MPUMEHEHNE METOTUK U MMPHEMOB TU(II0-, CypAO-, TOTONEINH.

— IlpuHOMD camMocTOATEIbHOM aKTUBHOCTH oOyuyarwmuxcss ¢ OB3, npeanonaratoumit
o0ecrnieueHre caMOCTOSTEIbHON T03HABATENbHON aKTUBHOCTHU JAHHOMN KaTErOpuH 00yYaromuxcs
nocpeacTBoM jaononHeHus pasnena PIIJ] «Ilepeuens yueOHO-MeTOAMUECKOTO oOecrieueHus Ais
CaMOCTOSITENIbHOM paboThl 00yUaroUMXcs M0 AUCHMILIMHEY 3a/JaHUsSMHU, YYUTHIBAIOIIUMHU pas3-
JUYHBIE CTApTOBBIE BO3MOXKHOCTH JaHHOM KaTeropuu oOydaromuxcst (CTPYKTYpy, TSKECTb,
CJI0KHOCTB 1€(DEKTOB pa3BUTHUSA).

B rpymmax, B coctaB KOTOpbIX BXoAiT oOyuatomuecss ¢ OB3, B mpouecce npoBeneHus
y4eOHBIX 3aHATHI OCYIIECTBISETCS YUeT Haubosee TUIUYHBIX MPOSBICHUHN MCUX0IMOLIMOHAIb-
HOTO  DPa3BUTHA, IOBEAEHYECKMX  OCOOCHHOCTEH, CBONCTBEHHBIX  OOydaloLUMMCS C
OB3:10BBILIEHHON YTOMIIIEMOCTH, HHEPTHOCTH 3MOLIMOHAIBHBIX PEaKIUil, HapYIIEeHUH MCUuXo-
MOTOPHOU c(epbl, HEJJOCTATOUHOE pa3BUTHE BepOATbHBIX U HEBEpOAIbHBIX (POPM KOMMYHMKA-
uU. B OT/E€IbHBIX CilydasX yUUTHIBA€TCS MX CKIIOHHOCTH K IepernajaMm HacTpoeHus, ahdexTus-
HOCTb IIOBE JCHMSI, IOBBILICHHBIN YPOBEHb TPEBOKHOCTH, CKJIOHHOCTh K IIPOSIBICHUSIM arpec-
CUH, HETaTUBU3Ma.

B rpynmnax, B cocTaB KOTOpbIX BXoaAT oOyuaroniuecs ¢ OB3, B mporecce yueOHBIX 3aHS-
TUH HUCIOJIb3YIOTCSl TEXHOJIOTUH, HalpaBJIeHHbIE HAa TMarHOCTUKY YPOBHS U TEMIOB Ipodeccuo-
HAJILHOTO CTaHOBJIeHUs oOyuwatomuxcst ¢ OB3, a Takke TEXHOJIOTMHM MOHMTOPUHIA CTEMEHU
ycremHocT (OpMHUPOBaHUS Y HUX KoMIeTeHIH, npexycMoTpeHHbx @I'OC BO npu nzydenun
JTAHHOM y4eOHOW TUCHMILIMHBI, UCTIONB3YsI C 3TOH 1eNbI0 CHEIHaIbHbIE OLIEHOYHBIE MaTepHaIbl
U (GOpMBI MPOBEACHUS MPOMEKYTOYHOM U MUTOrOBOM aTTECTAllMU, CHEIHMAJIbHbIE TEXHUUYECKHE
cpezcTBa, npenocTaisis odoydatoumea ¢ OB3 nononHuTebHOE BpeMs A TOATOTOBKU OTBeE-
TOB, IPUBJIEKAsT THIOTEPOB).

MarepuanbHO-TeXHIUUECKas 0aza s peain3aluy NporpaMMBbl:

[.MynbeTUMEIUIHBIE CPECTBA:

— HWHTepakTuBHBIE Tocku «Smart Boarfdy», «Toshibay;

— 9KpaHbl IPOEKIMOHHBIE Ha mTaTtuBe 280%120;

— MynsTUMeaua-mpoekTopsl Epson, Benq, Mitsubishi, Aser;
2.IIpe3enTanimoHHOE 000PYyI0BaHUE:

— pamnocuctemsl AKG, Shure, Quik;

— BHUACOKOMIUIEKTHI Microsoft, Logitech;

— MHUKpO(]OHBI 6eCIIPOBOIHBIE;
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— KJIacC KOMIIBIOTEPHBIN MYJIbTUMEINNHBIN Ha 21 mecT;
— noyrtoyku Aser, Toshiba, Asus, HP;

Hanuuue koMnploTepHON TEXHUKH U CHELMAIBLHOTO MPOTPaMMHOI0 00eCIeueHHs: UMEIOT-
csi paboume Mecta, 00OpyAOBaHHBIE penbeHO-TOYCUHBIMU KiaBuatypamu (mpudt Bpaiins),
nporpammuoe obecriedenne NVDA ¢ dyHkiuel cunTe3aropa peuu, BUIACOYBEIUIUTENIEM, Kila-
Buatypoit muist mut ¢ LI, ponnepom Pacnipenenenue crnenuain3npoBaHHOTO 000Dy I0BAHMUS.
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12. JIncT perucTpanum u3MeHeHHH

B paboueii mporpamMme BHECEHBI CISAYIONTNE H3MEHEHHUS:

U3zmenenue

Hara n HOMep
MPOTOKOJIA YICHOT'O
coBeTa
(hakynpTeTa/UHCTHTY
Ta, HA KOTOPOM OBLITH
paccMOTpEHEI
BOTPOCHI O
HEOOXOIUMOCTH
BHCCCHUS
U3MEHEHUH

[ara n HOMEp
MPOTOKOJIA
YYEHOT'O COBETA
VYHusepcurera,
Ha KOTOPOM OBLITH
YTBEPIKICHBI
n3menenus B OI1

BO

JlaTa
BBCICHUS
HU3MCHCHUH

OO6HOBNCHBI TOTOBOPHL: 1). AHTHBHPYC
Kacmepckoro. Jlerictsyer mo 03.03.2025r.
(Jorosop Ne 56/2023 ot 25 saBapst 2023r.);
2). Horosop Ne915 36¢c OO0 « 3nanuym» OT
12.05.2023r. [eiictByer mo 15.05.2024r.

Pemcune
VYuenoro Cosera
KUYI'Y ot
29.06.2023r.
[Ipotoxkom Ne §

Pemenue kadgenpsl: pabouast mporpaMmma pacCMOTpPEHa M YTBEpKIeHa Ha 3aceJaHuH Ka(eapsl:

¢usukn Ha 2023-2024 yu. rog. Ilporoxon Ne 8 ot 30 wmrons 2023 r.

1.0. 3aB. Ka.

Jlaimagos M.3.
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