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1. IEPEYEHb IINTAHUPYEMBbIX PE3YJIbTATOB
JAACHUIIIMHE, COOTHECEHHBIX C IINIAHUPYEMBIMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

OBYYEHUA 1 (0]
PE3YJIbTATAMU

1.1. leab ocBoeHMST AUCHUIIJIUHBI
[{enbr0 OCBOCHHS AUCIUTLIMHBI SBISCTCS
- popmupoBaHue y o0ydaromuxcs o0menpoPecCHOHANBHBIX KOMIIETCHIIMH, HANPaBIeHHBIX Ha

Pa3BUTHC HABBIKOB HCCHeﬂOBaTeHBCKOﬁ JACATCIIBHOCTH B 00J1aCTH HCIIOIL30BaHUS I/IH(l)OpMaI_II/IOHHO'
KOMMYHHKalIMOHHBIX TEXHOJIOTHH U T.II.

1.2. llepeyeHb MIIaHUPYEMbIX Pe3yJIbTATOB 00yUeHH S MO TUCIUIITTHHE

Koa u HaumenoBanune | Koa u HaumeHoBaHue Ilnanupyembie pe3yJbTaThl 00y4YeHHs 110 OcHnoBanmne (IIC)
KOMIIETEeHIIUH HH/IMKATOpa JUCHUILIHHE * 1

JOCTHKEHUS mpodeccnoHaIbHBIX
KOMITETEHIUH KOMITETCHIIUH

OIIK-4. Criocoben HNOIIK-4.1. 3HaeT: OCHOBHBIE MOHITHS 3TOTO MPEAMETA,

IIPUMEHATH Hcnonszyer cojiepkanne pyHAaMEHTAIbHBIX 3aKOHOB U

HEO00X0UMBIE (u3nUecKre 3aKOHbI, | OCHOBHBIX MOJEINCH KIIaCCHYECKON H

(usnueckue AHAJIU3UPYET U COBpPEMCHHOW (HU3UKU

3aKOHBI U MOACIIN

JUIS peIeHNs 3a1ad
npodeccrnoHaNbHOM
JEeSATEIBHOCTH

MPUMEHSET MOACIH
SIBIICHUH, TIPOIIECCOB
1 00BEKTOB
(BKITIOUAST CXEMBI
JIEKTPOHHBIX
YCTPOUCTB) IpH
pemeHnn
WH)KEHEPHBIX 33/1a4 B
po¢eCCHOHATBHOMI
JeATEILHOCTH
NOIIK-4.2.
IIpumensier
OCHOBHBIE METO/IbI
TEOPETUYECKOTO U
9KCTIEPUMEHTAIBHOTO
HCCIEeIOBAaHMS
¢bu3nYecKnX SBICHUN
1 TIPOIIECCOB, B TOM
YHCIIe JISKAIUX B
OCHOBE
MHUKPO3JIEKTPOHHOMI
TEXHHUKH

YMmeer: GpopMyIHpoBaTh OCHOBHBIC OIIPEACIICHUS
IpeaMeTa, UCTIOIb30BaTh YpaBHEHHS (GH3UKH IS
KOHKPETHBIX (PM3NYECKUX CUTYaLHi, IPOBOJHUTh
HEeo0X0/IMMbIe MaTeMaTHYeCcKHe peoOpa3oBaHusl,
OOBSCHSTH cosiepaHue (HyHAaMEeHTATbHBIX
NPHUHLMIOB U 32aKOHOB, a TAKXKE CIIOCOOBI
pelLIeHHs 3a1a4; ITIAHUPOBATh U OCYLIECTBIISAT
yueOHBII SIKCTIEPUMEHT, OPraHH30BbIBATh
IKCIIEPHMEHTAIIBHYIO H HCCIIE0BATEIbCKYIO
JeATEIbHOCTh; OLICHUBATh PE3yJIbTaThI
9KCIIEPUMEHTA, TOTOBUTh OTYETHBIE MATEPUAIIBI O
MIPOBEIEHHOH HCCIIeI0BATENBCKOM pabdoTe;
nproOpeTaTh HOBBIC 3HAHHMS 1O (HH3HKE,
UCIIONB3Ysl COBPEMEHHbBIE HHPOPMALMOHHbBIE U
KOMMYHHUKAIMOHHBIE TEXHOJIOTHH;

Biajeer: HaBBIKAMU MPUMEHEHHS OOIINX
MeTOZ0B (DM3HMKH K PEILICHHIO KOHKPETHBIX 3a]1a4;
METOAOJIOTUEH HCCIeI0BaHM B 00JIaCTH (DH3UKH.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

JuciumnimHa OTHOCUTCS K o0si3aTenbHON yactu brioka 1. JIucturuimHel (MOAY/IH) MPOTPaMMBbI
OakanaBpuata (OomenpodeccnoHATHHBIA MOTYJIb).
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3. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI
3.1. O0beM M CTPYKTYpPa AUCHHMIIHHBI

OO6mast TpyA0EMKOCTh AMCIUIUIMHBI cocTaBisseT 8 3.e. (288 wac.), ux pacmpeaenacHue 0
BUJaM pabOT M ceMecTpaMm MpeaCTaBICHO B Ta0IHUIIE.

Buanbl yueOHbIX 3aHATHI 1 Pa00THI 00y4aI0IIUXCS TpynoemkocTh, 4ac
BCET0 2 cemecTp 3 cemecTp
O0uas TPyA0EeMKOCTh JUCIMILINHBI, Yac 288 144 144
KonrakTHasi padoTa 00y4yalommuxcsi ¢ mpenojgaBartejieM 108/28 54114 54714
10 BUIaM y4eOHBIX 3aHATHIl (BCero), B T.4.:
3aHATHS JIEKIHOHHOT0 THNA (JICKIIUH) 44112 2216 2216
3aHSATHSI CEMHHAPCKOI0 THNA (CEMHUHAPHI, TIPAKTHICCKHE 40/12 20/6 20/6
3aHATHSA, IPAKTHKYMBbI, KOJUIOKBIYMBI M MHBIE aHAIOTMYHBIS
3aHSITHS)
JaGopaTopHbie paGoThbl 2414 12/2 12/2
CamocTosTe/ibHAst pafoTa BCero, B T.4.: 126 /242 63/121 63/121
CaMoIoATOTOBKA 10 TeMaM (pasesiaM) JUCIUTUTHHBI 126 / 242 63/121 63/121
BEInonHeHne KypcoBOTo MPOeKTa /KypCcoBOil paboThl -/ - -/- -/-
KoHTpousb (uacekl Ha IK3aMeH, 324eT) 54 /18 2719 2719
IIpomexyTouHas aTrecTauus IK3aMeH IK3aMeH

[Mpumeuanue: -/- 06vem uacos coomeemcmeeHHo 0isi O4HOU, OUHO-3A04HOU POpM 00YUeHUs

JucuunnnHa peanu3yeTcsl MOCPEeICTBOM IPOBEICHUSI KOHTAKTHOM pabOThl ¢ 00yJarouuMucs
(BKJItOUAs MPOBEJICHUE TEKYILEro KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOSITENIbHONW paboThl 00yJarOLINXCs
Y IIPOMEKYTOUYHOM aTTECTALUH.

B nmpouecce ocBOeHHS JUCLUIUIMHBI MOXXET IPUMEHSTbCA 3JIEKTPOHHOE OOyueHHe MU
JUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

B mnpouecce ocBoeHHs TUCHMIUIMHBI OOydaromuecss oOecledeHbl JAOCTYIOM K 3JIEKTPOHHOH
MH(}OpPMaLlMOHHO-00pa30BaTEIbHON Cpeie U IIEKTPOHHO-ONOIMOTEYHBIM CUCTEMAM.

3.1. Copep:xanue AMCUUIIUHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM

Iltanupyemsbie Buabl yueoHoi padoThl
pesybTaTel KonrakTnas padora |
OCBOCHHUA: = DopMBI
KoJ & o 4 8 v
. Q 2 9 = < =~ TeKyliero
dopmupyemoii ] = s z S <
-2 s 5 o = =S KOHTPOJIS
KOMIIETEHIIUH U HaunmenoBanue pas3ieaoB, TeEM - - D . =R
S — = g e >R = (HauMeHOBaHHe
p = & R = = 5¢ OIIEHOYHOTO
JIOCTHIKEHHST = 2 o ERE S =
KOMIIeTeHIHIA = S \© § = s & cpeacTBa)
D © < =
S | E=| &8 |3
2 cemecTp
OIIK-4 TEMA 1. OCHOBbI KJIACCUYECKOU 2/0,5 Yemuwvui
NOIIK-4.1 MEXAHUKMN. onpoc no
NOIIK-4.2 ConeprxaHue JTEKIHU: meme.
1. TloHsTHE COCTOSIHUS B KIIACCHUYECKOW MEXaHHKE. Omuem no
2. CriocoObI onMCcaHust MEXaHUYECKOTO JIBHXKCHHSI. 1abopamopHo
3. 3aKoH IBMKCHUS] MATECPUATEHOW TOYKH. uu
4. CxopoCTb M yCKOpEHHE. nPAKMu4ecKo
5. Kunemaruka TBeporo Teia. i pabome
Jlabopatopnast padora Ne 1. Onpeznenenue Maccsl 212
TeJa IPaBMUIEHON T€OMETPHIECKON (hOPMBI
IIpakTryeckoe 3austre Ne 1. OCHOBBI 2/0,5
KJIACCUYECKON MEXAaHUKH.
CamocrostensHas pabora. 7/15
CamocTosiTenbHOE H3yueHHe YUeOHBIX MAaTEpPUaIOB
IToaroToBKa K NPaKTUYECKUM 3aHITUSIM U
naboparopHbM pabotaM. OdopMIIeHHE OTYETOB TI0
JabopaTopHoi pabote U Jip
OIIK-4 TEMA 2. ITMHAMUKA 2/0,5 Yemuwii
NOIIK-4.1 MNOCTYHNATEJBHOI'O IBUKEHUS onpoc no




ILnanupyembie

Buapl yueoHo# padoThl

PE3ybTATEL KonTakTHas padora =
OCBOCHHUA: = DopMBI
KoJ o o a9 p
dopmupyemoii . : < § e 5 5 TEKYIIero
KOMIeTeHIHH 0 HaumeHoBaHue pa3/eoB, TEM - = S | & E" KOHTPOJIst
= - - =y (HauMeHOBaHHe
HHIANKATOPLI = s ﬁ = = = 8 T
JOCTHIKEHHUS = 8 5 - = g =
KOMIeTeHIHi % lg lg § E = =" CpeacTBa)
= s a| &8 | 8F
= = O
NOIIK-4.2 TBEPJOI'O TEJIA. menme.
ConeprxkaHue JISKIHH: Omuem no
1.TlpuHmn oTHOCHTENBHOCTH [ anmuest. 1ab60pamopHo
2.3akonbl Hpr0TOHA, ypaBHEHUS ABUKECHHS. uu
3.Pabora, sHEprys ¥ UMITYJIbC. nPaKmuyecKo
4.3aK0HBI COXpaHEHHS UMITYJIbCA F YHEPTHH. 1 pabomam
JlabopatopHnas pabota Ne 2. OnpenencHue 2/-
YCKOpPEHHsI CBOOOTHOTO MaIeHHS C TOMOIIBIO
MaTEMaTHYECKOTO MasITHUKA.
IIpaxTryeckoe 3ansTre Ne 2. JlnHaMuka 2/0,5
MOCTYNAaTENb-HOTO IBM)KCHHS TBEPJIOTO TeJa.
CamocrosiTenpHas paboTa. 8/15
OIIK-4 TEMA 3. IUHAMUKA BPAILIATEJIBHOT'O 2/1 Yemuvui
HOIIK-4.1 JABUKEHUS TBEPJOI'O TEJIA. onpoc no
NOIIK-4.2 ConeprkaHue JEKIUU: meme.
1. YpaBHEeHHE MOMEHTOB. Omuem no
2. OCHOBHOIi 3aKOH JTUHAMUKHU BPAIICHUS 1a60pamopHo
TBEPZOTO0 TeJjla BOKPYT HETIOABU)KHOM OCH. uu
3. MoMeHT uHepuuu Tena. nPaKmuyecko
4. 3aKkoH COXpaHEHUS MOMEHTAa UMITYJIbCA. u pabomam
I'upockonmaecknii 3P PeKT.
JlabopatopHras pabota Ne 3.«3yueHne 0CHOBHOTO 2/-
3aKOHA IMHAMUKH BPAIIATEILHOTO IBHKCHUS
TBEPAOTO TeIa»
[IpakTryeckoe 3ansTre Ne 3. JlnHamMuKa 2/0,5
BpAIIATEIHHOTO ABMKEHHSI TBEPIOTO Tea.
CamocrosiTenpHas paboTa. 8/15
OIIK-4 TEMA 4. QJIEMEHTBI PEJTAATUBUCTCKOM 2/1 Yemuvui
NOIIK-4.1 MEXAHUKMN. onpoc no
NOIIK-4.2 CopeprkaHue JEKIHHU: meme.
1. TIlocTtynatsl cenuaIbHON TEOPUH Omuyem no
OTHOCHTEJILHOCTH. NPaKmMu4ecKko
2. Tlpeobpa3oBanus JlopeHIa, UX CIEACTBHS. i pabome
3. OCHOBHOU 3aKOH PENSTUBUCTCKOW TUHAMUKH.
4. Cssi3p MEXAY dHEpTHEeH U UMITYIIbCOM
Ipaktuueckoe 3anstue Ne 4. DeMeHTHI 2/0,5
PEISITUBUCTCKONW MEXaHHKH.
CaMocrosiTenpHas paboTa. 8/15
OIIK-4 TEMA 5. MOJIEKYJISIPHASA ®U3UKA. 4/0,5 Yemuwui
NOIIK-4.1 MOJIEKYJISIPHO-KMHETHYECKASI onpoc no
HOIIK-4.2 TEOPUSI. meme.
CogepxaHue JEKINU: Omuem no
1. Cratucriueckas pu3MKa M TEPMOANHAMUKA. nabopamopHo
2. OcHOBHBIE YpaBHEHUS MOJIEKYJISIPHO- ou
KHHETHYECKON TEOPHUHU HACAIBHOTO rasa. NPAKMUYEecKo
3. CpenHsisi KHHETHYECKasi SHEPTHUsl TEIJIOBOTO 1 pabomam
JBIDKEHHSI MOJIEKYJI, €€ CBSI3b C a0COMOTHON
TEMIIEPaTypOu.
4. Kitaccuyeckasi CTaTUCTHKA, PacipeaeeH st
Makcseinna n bonbsiMana.
5. Kunernueckue siBIeHUsL.
Jlabopatopnast padora Ne 4. «Omnpenenenue 2/-
K03(pHUnneHTa BA3KOCTH >KUJIKOCTHY.
[Ipaktrueckoe 3anstue Ne 5. MosnekymspHast 21
¢usrka. MoseKynsspHO-KHHETHYECKasl TEOPHsL.
CamocrositesibHas padora. 8/15
OIIK-4 TEMA 6. TEPMOJHUHAMMUKA. 2/0,5 Yemuouil
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Buapl yueoHo# padoThl
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NOIIK-4.1 CopeprxaHue JeKIHU: onpoc no
NOIIK-4.2 1. TepmoanHaMuueckre GYHKIMHA COCTOSTHUSL. meme.
2. BHyTpeHnHsist sHeprus, padoTa ueaIbHOrO rasa, Omuem no
KOJINYECTBO TEILIOTHL. NPaKmu4ecKko
3. Tpu Havaa TEPMOAMHAMUKH. DHTPOIIHSI. i pabome
4. KoHAEHCHPOBaHHOE COCTOSIHHUE, arperaTHbIC
COCTOSTHHS BeIIeCTBA U (pa3oBbIC MTPEBPAIICHHS.
[IpaxTrdeckoe 3arsTue Ne 6. TepmoauHamMuKa. 2/1
CamocrosiTenpHas paboTa.
OIIK-4 TEMA 7. QJJEKTPUYECTBO " 4/1 Yemuvui
HOIIK-4.1 MATHETHU3M. DJIEKTPOCTATUKA B onpoc no
NOIIK-4.2 BAKYYME U BEHIECTBE. meme.
CopnepxaHue JEKLUU: Omuem no
Onektpuyeckoe nose. HarpskeHHOCTh 1 n1abopamopHo
MOTEHIIMAT ANEKTPUYecKOoro nojs. CBs3b MEXITy uu
HAaIpsHKCHHOCTBIO ¥ TOTEHIUANIOM. J{MANIeKTPHUKH. NPaKmu4ecKko
Teopema Octporpazackoro-I"aycca. IlpoBogauku B u pabomam
ANIEKTPOCTATHYECKOM T0JIe. DIEKTPOSMKOCTh
npoBoHUKOB. KoHneHcaTopsl. DHEprus
3NEKTPUYECKOTO MOJIS.
JlabopatopHnas pabota Ne 5. «VccnemoBanue 2/-
3NEKTPOCTATHUECKUX MTOJIEH METOZOM aHaIOTOBOH
MOJICTI».
[IpakTrdeckoe 3ansaTre Ne 7. DNEKTPHUECTBO U 4/1
MarHeTu3M. JJEeKTPOCTaTHKa B BAaKyyMe U
BEILIECTBE.
CaMocrosiTenpHas paboTa. 8/15
OIIK-4 TEMA 8. IOCTOSIHHbIN 4/1 Yemuvui
HOIIK-4.1 SJEKTPUUYECKUM TOK. onpoc no
NOIIK-4.2 ConeprxaHue JEKIHHU: meme.
3aKOoHBI IOCTOSHHOTO TOKa. PaboTa 1 MOITHOCTH Omuem no
nocrostnHoro toka. [IpaBuina Kupxroda. aabopamopHo
[MpeBpaleHnst S3HEPTUU B DIEKTPUIEC-KUX LIETISX. uu
Kitaccudeckasi 2J1€eKTpOHHAsI TEOPHUS AJIEKTPO- NPaKmu4ecKko
MPOBOIMMOCTH METAJUIOB. SIBIICHHE it pabomam
CBEPXIIPOBOAUMOCTH. DIIEKTPUUECKUI TOK B s
BaKyyMe, ra3ax M JKHUJIKOCTSIX. cmyoenmog
JlabopatopHnas padota Ne 6. «/ccnenmoBanue 2/- obyuarowumcs
3aBUCHMOCTH MOIIHOCTH 1 K03()Hunnenra no 3a04HOU
TIOJIE3HOTO JICHCTBHS UCTOYHHKA TOKA OT gopme
Harpys3Km. obyuenus
Ipaktryeckoe 3anstue Ne 8. [TocTosHHBII 4/1 omduem no
AIIEKTPHUYECKUH TOK. KOHMPONbHOLU
CamocTrosTenpHas paboTa. 8/16 pabome
Hroro 3a 2 cemectp | 22/6 12/2 20/6 | 63/121
3 cemecTp
OIIK-4 Tema 9. MarHUTOCTaTHKA B BAKyyMe H 2/0,5 Yemuwuii
NOIIK-4.1 BellecTBe. onpoc no
NOIIK-4.2 ConeprxaHue JTEKIHU: meme.
CBoiicTBa MarHUTHOTO MOJISL U €r0 Omuem no
xapakrepuctuku. Cuna Amnepa. Cuna Jlopenua. nabopamopHo
3axoH buo-Casapa-Jlannaca. I[Totok u nupkynsnus uu
BEKTOpa MArHUTHOW MHYKI[MH. 3aKOH ITOJIHOTO NPaKmu4ecko
ToKa. J[BrKeHue 3apsDKeHHBIX YacTHUIL B i pabomam
3JIEKTPUYECKOM W MAarHUTHOM HOJISIX. DICKTPOHHAS
Teopust MarHeTu3Ma. JlnaMarHeTuky u
napaMarseTuku. PeppoMarHeTuKy.
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Buapl yueoHo# padoThl
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JlabopatopHnas padota Ne 7. «MccnenoBanue 2/2
HaMarHU4YU-BaHUs ()epPPOMArHETHKOB C TIOMOILBIO
ocruorpada»
[Ipakrrueckoe 3anstue Ne 9. MaruutocraTuka B 2/0,5
BaKyyMe M BEILECTBE.
CamocrositenpHas padora. 7/12
OIIK-4 TEMA 10. 9JIEKTPOMATIHUTHAS 2/1 Yemuoui
HOIIK-4.1 NHAYKIO UL onpoc no
NOIIK-4.2 CopeprxaHue JEKIHH: meme.
3aKOH 31EKTPOMarHUTHOW HUHAYKIIUH. Omuem no
WHIyKTUBHOCTH KOHTYpA, HHIAYKTUBHOCTB NPaKmu4ecko
KaTylky. B3aumHas uHaykuus. OHeprus 1 pabome
MarHUTHOTO MOJISL.
Ipaxrrdeckoe 3ansaTue Ne 10. DnekTpoMarauTHas 21
VHJTYKLUSL.
CamocrosiTenbHas paboTa. 7/12
OIIK-4 TEMA 11. DJIEKTPOMATI'HUTHOE MOJIE. 4/1 Yemuvui
NOIIK-4.1 YPABHEHMUSI MAKCBEJLJIA. onpoc no
NOIIK-4.2 CopneprkaHue JeKIHHU: meme.
Buxpesoe anekrpudeckoe nose. Tok cMeLIeHHs. Omuyem 110
YpaBHenust MakcBeia B HHTErpaibHOH (opme. npaKmu4ecko
DneMeHThl BEKTOPHOTO aHalln3a. Y paBHEHUS i pabome
Maxcgemna B nuddepernnansHoit hopme.
AHaIOTOBBIN U MUPPOBOH CITOCOOBI CO3TaHU
3JIEKTPOMAarHUTHBIX BOJH. KopryckymsipHO-
BOJIHOBOH JTyaJIn3M.
IpakTrdeckoe 3anstre Ne 11. DnexTpoMarHuTHOE 211
noJie. YpaBHeHus1 MakcBeia.
CaMocrosiTenpHas paboTa. 7/13
OIIK-4 Tema 12. ®u3uka KoJieGaHUil 1 BOJIH. 2/0,5 Yemuvui
NOIIK-4.1 I'apmonmueckne konebaHus. AMIUINTYIA, 9acTOTa, onpoc no
NOIIK-4.2 nepros 1 (aza rapMOHUYECKUX KOJIeOaHUI. meme.
JuddepennnanbHoe ypaBHEHHE rapMOHHYECKUX Omuyem no
KosiebaHuit. ['apMoHIUeCKuil 1 aHTapMOHUYECKHH aabopamopHo
octuuATop. IIpyKUHHBINA MasTHUK, uu
MaTeMaTHUECKUN MasiTHUK, GU3NIECKUN MAsTHHK, npakmuyecko
KoyeOaTenbHbIH KOHTYp. ClioKeHHe 11 pabomam
TapMOHMYECKUX KOJIeOaHHH.
JlabopatopHras padota Ne 8. «Crnoxxenue 2/-
rapMOHHYECKUX KOJI€OaHUI C IIOMOIIBIO
ocrsuorpaga»
IpakTryeckoe 3ansaTre Ne 12. dusnka konaeOaHmid 2/0,5
Y BOJIH.
CamocrositesnibHas pabora. 6/12
OIIK-4 TEMA 13. 3BATYXAIOIIUME KOJIEBAHMUSI. 2/0,5 Yemuwi
HOIIK-4.1 ConeprxkaHue JIEKIHU: onpoc no
HOIIK-4.2 JuddepernnansHoe ypaBHEHHE 3aTyXaIOMINX meme.
KosrlebaHui, ero pemenne. KBasnucrannonapHeie Omyem no
Toku. llenp nepeMeHHOro Toka. ABTOKOJIe0aHUsL. NpaKmu4ecko
IIpakrryeckoe 3anstue Ne 13. 3aryxaromue 2/0,5 1 pabome
KoJieOaHusl.
CamocrostensHas pabora. 6/12
TEMA 14. BOJTHOBBIE ITPOLIECCBI. 2/0,5 Yemuvui
ConeprkaHue JISKIHH: onpoc no
OnucaHue II0CKUX 3BYKOBBIX U meme.
9JIEKTPOMArHUTHBIX BOJIH, SHEPreTHYECKUE Omuem no
XapakTepucTuku BosiH. Bextop YmoBa-TloiiTunra. npaKmu4ecko




ILnanupyembie

Buapl yueoHo# padoThl

PE3ybTATEL KonTakTHas padora =
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KOMIeTeHIHH 0 HaumeHoBaHue pa3/eoB, TEM - = S | & E" KOHTPOJIst
MHMKATOPHE E s = ; ; E 8 (HauMeHOBaHHe
JIOCTHKEHU S = a S = = S = OLEHOMHOTO
KOMIeTeHIHi % lg lg § E = =" CpeacTBa)
= s a| &8 | 8F
= = O
BonHoBoe ypaBHeHue. HTepdepeHLyst BOJH, Ui pabome
crosture BoiHbL. Judpaxims BonH. [TpuHnmn
I'roiirenca-®penens.
[pakrrueckoe 3anstue Ne 14, BosHOBBIE 2/0,5
HPOLECCHL
CamocrositenpHas padora. 6/12
TEMA 15. BOJTHOBAS OIITUKA. 2/0,5 Yemmuwuit
ConeprxkaHue JICKIHH: onpoc no
DeKTpOMarHuTHasH IPUpPOJIa CBETA. meme.
HuaTepdepenms cBeta. KorepeHTHOCTS. Omuem no
Hudpaxkius ceera. Metox 30H OpeHerns. aabopamopHo
Hudpaxius Opayrrodepa ot menn u nu
mudpaxknnonHoit pemrerku. Andpakiys NPaKmuiecko
PEHTIEHOBCKHX JIy4ei Ha MPOCTPAHCTBEHHOM i pabomam
peuterke. [IpuHnun ronorpaduu. DIeMeHTHI
Oypre-ontuku. Ionspusanus ceera.
JlabopatopHas padota Ne 9. «3ydyenue 2/4
uHTep(hEepeHIINN CBETa»
Jlabopatopnas padota Ne 10. «M3yuenue
Judpakuuy cBeTay
ITpaktuueckoe 3anstue Ne 15. BosHOBas ONTHKA. 2/0,5
CamocrositensHas pabora. 6/12
OIIK-4 TEMA 16. KBAHTOBASI TEOPUSI. 2/0,5 Yemuvui
NOIIK-4.1 CopeprxaHue JCKIHU: onpoc no
HOIIK-4.2 TemnoBoe uznyuenue. CoexTp U3J1y4eHus meme.
abcomroTHO yepHoro tena. KBanToBas runoresa u Omuem no
tdopmyna [Tnanka. @otonsl. Brennnit aabopamopHo
tdhotoaddexr u ero 3akoHEI. [laBieHNE CBETA. nu
OS¢ dexr Komnrona. EquHCTBO KOPITYyCKYIISIPHBIX U NPaKmu4ecko
BOJIHOBBIX CBOHCTB 3JIEKTPOMAarHUTHOTO i pabomam
n3ny4eHus. KoprmyckyasipHO-BOJIHOBOI Tyaan3M.
COOTHOLIIEHUE HEOTIPEIENICHHOCTH U TPUYUHHOCTb.
I'mnoresa ne bpoitia. OnbITHOE MOATBEPKICHHE
runote3bl. COOTHOIIEHHE HeonpeAeIeHHOCTe!
[eiizen6Oepra.
JlabopatopHas pabota Ne 11. «MccnenoBanne 2/-
COOTHOIIICHI HeollpeiesleHHocTel [ eiizenOepray
Ipakrryeckoe 3anstue Ne 16. KBanToBas Teopusi. 2/0,5
CamocrosiTenpHas paboTa. 6/12
OIIK-4 TEMA 17. ATOMHAS ®U3UKA. 2/0,5 Yemuwi
HOIIK-4.1 ConeprxkaHue JIEKIHU: onpoc no
NOIIK-4.2 Crpoenue atoma. AToMm Bogopoaa. Crnux meme.
snekrpoHa. [Tpuniun 3anpera ITaynu. Omuem no
Knaccudukanys KBaHTOBBIX COCTOSIHUI aTOMOB 1 n1abopamopHo
MOJIEKYJI, KBAHTOBbIE YKCiIa. ATOMHBIE U tu
MOJICKYJISIPHBIE CHIEKTPBI U3y YCHHS. NPaKmu4ecko
XapaxkTepucTuieckoe u3lydeHue. BeiHykIeHHOE 1 pabomam
u3nnydeHue. Y CuiieHHe 3JeKTPOMarHUTHOTO TOJIs B
cpelie ¢ OTPUIATEeTILHBIMH MOTEPSIMH, "HHBEPCHS"
KBaHTOBBIX COCTOSIHUI B BELIECTBE, IPHUHIIUI
paboThI 1a3epoB. XUMHIECKas CBA3b.
[lepuoanyeckas cucTeMa 3JIEMEHTOB.
Jlabopatopnast pabota 12. «MccnenoBanue cBoicTB 2/-
W3JIyYCHHUS ONITUYECKOT0 KBAHTOBOT'O T€HEPATOPAY.
[Tpakruyeckoe 3anstue Ne 17. AtromHas ¢usuka. 2/0,5
CamocrositesibHas padora. 6/12
OIIK-4 TEMA 18. AAEPHAS ®U3HKA. 2/0,5 Yemuoui
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NOIIK-4.1 CopeprxaHue JeKIHU: onpoc no
NOIIK-4.2 AtomHoe saapo. CTpoeHre aTOMHOTO sJIpa, ero meme.
XapaKTEePUCTUKU. DHEPTUS CBS3U sIIpa, yIelbHas Omuem no
9HEPTUsl CBSI3U pa. 3aKOH PaANO0aKTUBHOTO NPaKmu4ecKko
pacnana. Slnepusie peakunu. LlermHas peakums i pabome
JleneHus. S nepHbli peaktop. S nepHas SHEpreTUKa. Lna
Tepmosinepusiii cuaTe3. Kitaccuduxanms CMYOeHmo8
37eMeHTapHbIX JacTul. CoBpeMEeHHas TEOpHs obyuaowumcs
CTpPOEHMS 3IeMEeHTapHbIX dacTull. CoBpeMeHHas no 3a04HOU
(u3nveckas KapTHHA MUPA. dopme
[IpakTryeckoe 3anstre Ne 18. SnepHas pusuka. 2/0,5 o0byuenus
CamMmocrosiTenpHas paboTa. 6/12 omuem no
KOHMPONLHOU
pabome
HTOr0 32 3 ceMecTp 22/6 12/2 20/6 63/121
UTOTIO | 44/12 | 24/4 | 40/12 | 126/242

[Mpumeuanue: -/- 06vem 4acos cOOMEEMCmMBEEHHO 01 OUHOU, OUHO-3A0HHOU POpM 0OyUeHUs




4. METOAUYECKHUE YKA3AHUSA JJIs1 OBYYAIOIIUXCA IO OCBOEHUIO
JUCIHUIIVINHBI

4.1. OOmme MeTOAMYECKHE  PEKOMEHJAUMH 1O  OCBOEHHMI) JUCHMILUIUHBI,
o0pa3oBaTe/ibHbIC TEXHOJIOTHH

JlucuuIuinHa peanusyeTcs IOCPeICTBOM IPOBEIEHUS KOHTAKTHOM paboThl ¢ 00ydaroluMucs
(BKJIIOYasT TPOBEIEHHE TEKYIIETO0 KOHTPOJII  YCIIEBAEMOCTH), CaMOCTOATENBHON  paboOThI
00y4aroImuxcs 1 IPOMEXYTOUYHOMN aTTeCTaLlUu.

KonraktHass paboTa MOXeT ObITh ayJUTOPHOH, BHEAyIUTOPHOH, a TaKXKE MPOBOIUTHCS B
3JICKTPOHHOM MH(pOpMaMOHHO-00pa3oBaTeabHON cpene yHuBepcurera (nanee - DMOC).B cimydae
IPOBE/ICHUS YaCTU KOHTAKTHOM paboTel o aucuuiuinHe B OMMOC (B cOOTBETCTBUU C paclUCaHUEM
y4eOHBIX 3aHATHIA), TPYA0EMKOCTh KOHTakTHOW padota B DMOC sKkBHBaJIeHTHA ayAUTOPHON padoTe.

IIpu npoBeneHMM y4yeOHBIX 3aHATMH 1O JUCHMIIMHE OOECIIEYMBAETCS pa3BUTHE Yy
00y4aromuxcst HABBIKOB KOMaHIHOM pabOThI, MEKITMYHOCTHOW KOMMYHHUKAIMH, TPUHATHS PEIICHHH,
JUJEPCKUX KadecTB (BKJIOYas MPOBEJICHHE MHTEPAKTUBHBIX JICKLUM, IPYNIOBBIX JIUCKYCCHUH,
pPOJIEBBIX WIp, TPEHUHIOB, AaHAJIW3 CUTyallud W MMHUTALMOHHBIX MOJIEIEH, IpenojaBaHue
JUCLUIUIMHBL B (OpMe Kypca, COCTABICHHOIO Ha OCHOBE Pe3yJbTaTOB HAYyYHBIX MCCIEJOBAHUM,
IPOBOAMMBIX ~YHHUBEPCUTETOM, B TOM YMCIE C YYETOM pErHOHAIbHBIX OCOOEHHOCTEH
npodecCHOHAIbHOMN 1€ TeIbHOCTH BBITYCKHUKOB U OTpeOHOCTEH paboTonareneit).

[IpenogaBanue OUCHUILIMHBL BEAETCS C IPUMEHEHHEM CIIEIYIOIINUX BHI0B 00pa30BaTEIbHBIX
TEXHOJIOTHM:

-0a/NIbHO-PEUTUHIOBasl TEXHOJIOTUS OLICHUBAHMS;

- JIIEKTPOHHOE O0YUYECHHUE;

- IpobsIeMHOE 00y4EeHHE;

- pa300p KOHKPETHBIX CUTYAIHH.

JInisi OLEHKW 3HaHWH, yMEHHWH, HaBHIKOB W YPOBHA CPOPMHPOBAHHOCTH KOMIETECHIIUH IO
JUCLUIUIMHE TpUMEHseTCs OaJUIbHO-PEUTUHIOBas CUCTEMa KOHTPOJII M OLIEHKU YCIEBAaeMOCTH
CTYIEHTOB. B OCHOBY OaJlsIbHO-PEHTHHIOBONM CHCTEMBI MOJIOKEHBI MPUHIUIBL, B COOTBETCTBUH C
KOTOpbIMH (D OPMHUpPOBaHME pEHTHHra CTYJEHTa OCYLIECTBISETCS B XOJA€ TEKYIIEro KOHTPOJI
ycrieBaeMocTH. MakcuManbpHOe KoJm4yecTBo 0aymuioB B cemectpe — 100.

4.2. Meroanuyeckue YKa3aHMsA IJsi O0y4alOIIUXCS IO OCBOCHHIO JUCHHILVIMHBI HA
3aHATHAX JEKIIHOHHOTO THIIA

JIEKUMOHHBIN KypC NpEArnosaraeT CUCTEMaTHU3UPOBAHHOE W3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro IiaHa. B XoJe JeKIMOHHBIX 3aHATUN pacKpbIBAIOTCS 0a30BbI€ BOMPOCHI B paMKax
KaX/10i TeMbl TuCHMIUIMHBL. O003HAaYaroTCs KIIIOYEBBIE aclEeKThl T€M, a TAKKe JETar0TCs aKIEHTHI
Ha HauOoJ1ee CII0KHBIE M BAYKHBIE ITOJIOKEHUS M3y4aeMOro MaTepuaia.

JIeKMOHHBIE 3aHATHS IPOBOIATCS B IOTOYHOM ayJUTOPHH C IPUMEHEHNEM

MYJIbTUMEANIHOIO MPOEKTOpa B BUe yueOHo npezenTanuu wim B OUOC yHuBepcurera.

B XoJe NEKIMOHHBIX 3aHATHH pPEKOMEHIyeTcs KOHCIEKTHpOBaHHWE Y4eOHOro marepuana.
Bo3MoxHO BeieHNe KOHCIIEKTA JIEKIIUI B BUAE UHTEIIEKT-KapT.

OTnenbHbIE TEMBI MPEAIAraloTCs U CAMOCTOSATEIBHOTO U3Y4eHUs (KOHCTIEKTUPYIOTCS).

Matepuanbl JIeKIMHA SBJISIOTCS ONOPHOM OCHOBOM MJii TMOJATOTOBKM OOYYaroIIHUXCS K
NPaKTUYECKUM 3aHATUsAM / Ja00OpaTOpPHBIM pabOTaM M BBHIMOJHEHUS 33JaHUN CaMOCTOSATENbHOM
paboThl, a TaKkKe K MEpONPHUATUSAM TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH M IMPOMEXYTOUHOMN
aTTecTalllu N0 JUCIUILIMHE.

4.3. Meroauyeckue YKa3aHusl Il O0y4YalOIIUXCHA IO OCBOCHUIO IMCUUILIMHBI HA
J1a00paTOpHBIX padoTax
[ToarotroBky K Kaxao# J1abopaTopHOW paboTe CTYIEHT JOJDKEH HayaThb C O3HAKOMJICHHUS C
IUIAHOM 3aHATHS, KOTOPBIM OTpakaeT COAEpKAaHUE IPEAJIOKEHHOM Tembl. Kaxnas BBINOIHEHHas
paboTa ¢ 0pOPMIIEHHBIM OTYETOM IO HEM MOJIEKUT 3aIIUTE MPEToAaBaTelIio.
[Tpu ouleHuBaHUM 1a00OPATOPHBIX pabOT YUUTHIBAETCS CIIEAYIOLIee:
— KayecTBO BBIMOJIHEHUS OSKCIEPUMEHTAIbHO-TIPAKTUYECKON dYacTh paboThl M  CTENEHb
COOTBETCTBUS PE3yJIbTaTOB paOOTHI 33JaHHBIM TPEOOBAHMSIM;
— KauecTBO oopMiIeHHUs OTYETa MO padoTe;
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— Kau4eCTBO YCTHBIX OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI IPH 3aIIUTE PaOOTHI.
JlaGopaTopHble pabOTHl OPraHU3YIOTCS, B TOM 4HCIIe B (hOpME MPAKTUYECKOH MOITOTOBKH,
KOTOpas mnpeaycMarpuBacT y4dacTuc 06yqalonmxc;1 B BBIIIOJIHEHUU OTACJIBHBIX 3JICMCHTOB pa60T,
CBSI3aHHBIX ¢ OyayIe mpodecCHOHANTBHON NesITeTbHOCTHIO.

4.4, Meroanuyeckue YKa3aHMs JJsi O0y4arIIMXCSl IO OCBOCHHI0O JMCHMILIMHBI Ha
NPaKTHYECKUX 3aHATHAX

[IpakTryeckne 3aHATHS MPEICTABISAIOT COOOH NETaau3alMio JEKIIMOHHOTO TEOPETHYECKOTO
MaTepuana, IPOBOAATCA B LEIAX 3aKpPEIUICHUS Kypca M OXBaTbIBAlOT BCE OCHOBHBIE pPa3Zcllbl.
OcHOBHOI (QOpMOI TPOBENEHHUS] CEMHUHAPOB W MPAKTUYECKHX 3aHATHH SBIAETCS OOCYXKIEHUE
HaunOosiee MpOOJIEMHBIX U CIIOKHBIX BOIIPOCOB IIO OTJEJIBHBIM TEMaM, a TaKXKe pellIeHHe 3ajad U
pa30op NprUMEpOB U CUTYyalluil B ayJJUTOPHBIX YCIOBUSIX.

[IpakTryeckue 3aHATUS 00ydarOLIMXCs 00ECIIeYUBALOT:

- IPOBEPKY U YTOYHEHUE 3HAHUM, ITOJTYYCHHBIX Ha JICKLUAX;

- MOJIy4yeHUE YMEHMH M HaBBIKOB COCTaBICHMS JOKJIAZOB U COOOLICHWH, OOCYXKIEHUS
BOIIPOCOB I10 Y4€OHOMY MaTepHay AUCUUIUINHBL

- [IOJIBEJICHUE UTOTOB 3aHATUHN 110 PEUTUHIOBOI CUCTEME, COIVIACHO TEXHOJOTMYECKOU KapTe
JUCLIUATIIINHBI.

[IpakTHyeckas MOArOTOBKA IpelyCMaTPUBAET: BBHIOJHEHHE NPAKTUYECKUX pabOT MO BCEM
TeMaM Kypca

4.5. Meroan4yeckue yKa3aHHus M0 CAMOCTOSATeJIbHOH padoTe 00y4arouxcs
CamocrosiTenbHast paboTa oOecneuMBaeT MOATOTOBKY OOydarolerocss K ayAuTOPHBIM
3aHATUSM U MEPOIPHUITUSAM TEKYILEro KOHTPOJIS W MPOMEXYTOYHOM aTTecTalud 0 HU3ydaeMon
JUCHUTUTMHE. Pe3ynbTaTel 3TOH MOATOTOBKM TPOSIBISIIOTCS B AKTUBHOCTH OOydaromierocs Ha
3aHATHUAX U B KAUECTBE BBINOJIHEHHBIX IPAKTUYECKUX 3aaHUI U APYrUX (GOPM TEKYILEro KOHTPOJIS.
CamocrosiTenbHasi padoTa CTyICHTOB BKJIIOUYAET:
. I3yuenue yueOHOIl muTepaTypsl O Kypcey.
. Perienue npakTuyeckux CUTyalui v 3aaad.
. IloaroroBka k 1ab0paTopHBIM paboTam.
. [lonroroBka pedepatos.
. Paboty c pecypcamu MHTepHeT.
. IToAroTOBKY K TECTHPOBAHMIO IO TEMaM Kypca
. IToAroToBKY K MPOMEXYTOYHOM aTTECTallUH 110 KYpCYy.
[Ipy BBITTONTHEHUM 3aJaHUN T CaMOCTOSITEIBHOW pabOThl PEKOMEHIyeTCsl TpopadoTka
MaTepHaJIoB JEKIHMH M0 KaX /101 MpOiAEHHON TeMe, a TaKXkKe N3Yy4eHUEe PEKOMEHIYEeMOM JINTepaTyphl.
st oOyuaromuxcs 1o 3a04HOM ¢dopme O0OydeHHUsT CaMOCTOATENbHas padoTa SBIAETCA
OCHOBHBIM BHJIOM Y4€OHOI e TeTbHOCTH.
Jlna obecrieyeHUs: CaMOCTOSITENIBHOM pabOThl OOYYarOIIMXCS MCIOJB3YETCS AJIEKTPOHHBIN
yueOHbIi Kype, coznannbliil B OMMOC ynuBepcurerta http://sdo.tolgas.ru/

~N NN kW=
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5. YYEBHO-METOJUYECKOE U HWH®OPMAIMOHHOE OBECIHEYEHHUE
JUCIHUIIVIMHBI

5.1. IlepeyeHb OCHOBHOI M JONOJHHUTEILHON Y4eOHOH JUTEPATYPbl, HEOOXOAMMOW ISt
OCBOEHHUS TUCHUILINHBI

Bes nutepatypa, BKIIOUYEHHAs B JIaHHBIM IepedeHb, MPEJCTaBlIeHA B BUAE AJIEKTPOHHBIX
pecypcoB B dneKTpoHHOH OubOmmoreke yHuBepcurera (OBC). Jluteparypa, ucnoib3yemas B
MEYaTHOM BHJIE, IpE/ICTaBlIeHa B HAy4HOW OuOinoTeke yHuBepcutera B oObeme He menee 0,25
HK3EMIUIIPOB HA OHOTO O0YYarOIIETrOCs.

OcHoBHas1 JiuTEpaTypa:

1. Kysnuenos, C. 1. ®usuka. BonroBas ontuka. KBanTOoBas mpupoaa U3IydeHus. DJIEMEHTHI
aTOMHOM U siepHOM (u3uku : y4yeO. mocoOue JUisi BY30B IO TEXH. HAMpPABICHUSM MOATOT. U
crnenuansHocTsM / C. W. Ky3nenos, A. M. Jluzaep. - 3-e u3x., nepepad. u goim. - Jlokymenr read. -
Mocksa : By3os. yue0. [u ap.], 2024. - 211 c. - OcHoB. 3akoHbI U GopMmybl. - [Ipun. - ['moccapwii. -
URL: https://znanium.ru/read?id=436939 (mata obOpamenus: 29.01.2023). - Pexum gocryma: mis
aBTopu3. moib3oBateneid. - ISBN 978-5-9558-0350-0.-978-5-16-009401-4.-978-5-16-100426-5. -
Texer : 2IeKTPOHHBIN.

2. Jleiibept, b. M. ®usuka. Dnekrpocrarnka : y4ebd. mocodbue / b. M. Jleitbepr, O. A.
JHenucosa ; Ydum. roc. HeQTsiHON TexH. yH-T. - JlokymenT read. - Ya : YHIIL] "U3a-so YTHTVY",
2021. - 91 c. - URL: https://reader.lanbook.com/book/322826 (mara oOpamenus: 11.05.2023). -
Pexwum nocryna: ans aBropus. nonszoBareneid. - ISBN 978-5-7831-2125-8. - Tekct : 31eKTpOHHBIN.

3. Huxepos, B. A. ®usuka. CoBpeMeHHBI Kypc : y4ued. A CTYIEHTOB BY30B IO TEXH.
HAIPAaBIICHUSM TOJTOT. U criermanbHoCcTsIM / B. A. Hukepos. - JlokymenT read. - MockBa : J[ankoB u
K, 2023. - 452 c¢. - ®wus. KoHcTaHThl U BenuuuHbl. - Ilpeam. yka3. - URL:
https://znanium.ru/read?id=432245 (nara obpamenus: 29.01.2023). - Pexxum moctyma: aisi aBTOpU3.
nosnb3oBarenei. - ISBN 978-5-394-05378-8. - Tekct : 21eKTpOHHBIH.

4. @usuka. Teopus U mpakTHka . yued. mocoOue i CTYyJEHTOB BY30B IO HAINpPaBJICHUIO
noAroT. "TexXHOIOorus MPOIOBOIBCTB. MPOAYKTOB U moTped. ToBapos" / B. B. I'nedos, JI. A. Karuus,
C. O. Kpamapos [u 1p.] ; mox pen. C. O. Kpamaposa. - 2-e u3z., nom. u nepepad. - JJokymenr read. -
Mocksa : Puop [u nap.], 2022. - 379 c. - (Beicuiee o6pazoBanue). - Ilpun. - URL:
https://znanium.com/read?id=414662 (mata ooOpamenus: 11.05.2023). - Pexum moctyma: Juis
aBTOpH3. mosik3oBarenei. - ISBN 978-5-369-01522-3. - 978-5-16-104174-1. - TekcT : 31€KTPOHHBIN.

JlonoTHUTeIbHAS JTUTEPaTypa:
5. Anenuusis, A. I'. Kparkuii ¢pusuko-maremarnueckuii cnpaBounuk / A. I'. Anenunpiy, E.

. Bytuxos, A. C. Konaparees. - U3a. 5-e¢ ucnp. - Cankr-Ilerepoypr : Ilerpornud, 2005. - 544 c. -
[Mpu. - [Ipenm. ykas. - ISBN 5-98-712-002-0 : 318-00. - TekcT : HEMOCPEICTBEHHBIH.

6. Bompkenmreiin, B. C. CoopHEK 3amad 110 00mmemMy Kypcy GU3HKH : ISl CTYJCHTOB TEXH.
By30B / B. C. BonbkeHmrel. - u3a. 3-e, ucnp. u jgoi. - Cankr-IlerepOypr : Kua. mup, 2005. - 327 ¢. :
wi. - (Cnermmanucrt). - ISBN 5-86457-2357-7 : 132-50. - TekcT : HEMOCPEICTBEHHBIH.

7. Kpatkuii crpaBouyHUK (u3MKO-XxUMUUeckux BenuuuH / [coct. H. M. Bapon, A. M.
[TonomapeBa, A. A. PaBnens [u np.] ; mox pen. A. A. Panens, A. M. Ilonomapesoii. - 13a. 11-e,
uchp. u Joi. - Mocksa : A3-0yk, 2009. - 238 c. : un., Tadin. - Ykas. - ISBN 978-5-905034-03-0 : 950-
00. - TekcT : HEMOCPEICTBEHHBIH.

8. JlabGopaTopHBIN IPAKTHKYM 10 auciuiuiiHae "du3uka" : uisl CTYIEHTOB BCeX HAIIPaBJICHUN
noaror. BO / TloBomk. roc. yH-T cepBuca (®I'bOY BO '"[lIBI'YC"), Kad. "Cospewm.
ectectBo3Hanue" ; coct.: JI. . [1antokos, H. B. Xpunynos. - Jlokyment Adobe Acrobat. - Tonpartu
: IIBI'YC, 2017. - 1,00 MB, 76 c. : un. - Pexxum nocryma: http://elib.tolgas.ru/. - 0-00. - Tekcr :
JJIEKTPOHHBIN.
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9. CagenseB, U. B. Kypc oOmeili ¢usukn : yueb. mocobue maias BY30B IO TEXH.
cnenranbHoCcTSM : B 4 T. T. 1. Mexanuka. MonekymnspHas ¢usuka u tepmoaunamuka / W. B.
CagenweB ; mox obmr. pen. B. M. CaBenseBa. - Mocksa : KuoPyc, 2009. - 521 c. : wn. - Ilpun. -
[TpenM. ykas. - ISBN 978-5-85971-899-3 : 240-63. - TekcT : HEMOCPEICTBEHHBIH.

10. CaBenbeB, M. B. Kypc oOmeii ¢usukun : ydebd. mocoOue s BY30B IO TEXH.
crienuanbHOCTSAM : B 4 T. T. 2. DnekrpudectBo u Maruetu3M. Bomnsl. Ontuka / Y. B. CaBenbeB ; moj
obmr. pea. B. WM. CaBenbeBa. - Mocksa : KaoPyc, 2009. - 570 c. : win. - [Ipun. - [Ipeam. ykas. - ISBN
978-5-85971-898-6 : 240-63. - TekcT : HEMOCPEACTBEHHBIN.

11. CasembeB, U. B. Kypc oOmeii ¢usuku : yded. mocobuwe [Isi BY30B IO TEXH.
cnenuanbHocTsIM @ B 4 T. T. 3. KBanToBas ontuka. AToMHas ¢usuka. OuU3nMKa TBEPAOTO Tena.
®wu3uKa aTOMHOTO si7ipa U 3neMenTapHbix yactui / . B. Casenbes ; mox o6m. pea. B. WM. CasenbeBa.
- Mockga : KnoPyc, 2009. - 359 c. : win. - [Ipenm. ykas. - ISBN 978-5-85971-900-6 : 240-63. - Tekct
: HETIOCPEACTBEHHBIH.

12. CaenbeB, M. B. Kypc o6meit ¢usuku : yueb. mocobue s BY30B IO TEXH.
crienuanbHOCTSAM : B 4 T. T. 4. CO0pHUK BOIIPOCOB U 3a1a4 1o odmei pusuke / M. B. CaBenbes ; moj
o6u1. pen. B. U. CasenbeBa. - MockBa : KnoPyc, 2009. - 375 c. : un. - [Ipun. - ISBN 978-5-85971-
901-3 : 240-61. - TekcT : HEMOCPECTBEHHBIH.

13. Tpodumosa, T. . COopHUK 3amad 1m0 Kypcy (U3HKH : y4eOd. mocoOue i WHXK.-TEXH.
cnenuanpHocte By3oB / T. . Tpodumona. - Mocksa : Beicm. mik., 2008. - 405 c. : un. - ISBN 978-
5-06-004439-3 : 327-40. - Tekct : HEMOCPEACTBEHHBIH.

14. Tpojpumosa, T. U. dusuka. CnpaBouHUK c mpumepamu pemeHus 3amgad / T. U
Tpodumona. - Mocksa : Beicui. oOpa3oBanue, 2008. - 448 c. : uin. - (OcHOBBI Hayk). - TOJIKOBBII
cioB. pus. TepmuHOB. - [Tpui. - ISBN 978-5-9692-0086-9 : 245-00. - TekcT : HemocpeACTBEHHBII.

15. VYdyeOHo-meromuueckoe mocobue mno aucuuiuimHe "Ousuka": Ui CTYACHTOB BCeX
HanpasieHnuit noaror. BO / ITosomk. roc. yH-T cepsuca (PI'BOY BO "TIBI'YC"), Kag. "Copem.
ectectBo3HaHue" ; coct.: JI. U. [lantokos, H. B. Xpunynos. - Jlokyment Adobe Acrobat. - Tonbartu
: IBT'YC, 2017. - 2,72 MBb, 292 c. - Pexum nocrymna: http://elib.tolgas.ru/. - 0-00. - Tekcr :
AJIEKTPOHHBIN.

16. VYyeOHo-mMeToamueckoe Tmocobue 1o auciumimee "®usuka' . IS CTYACHTOB
Hanpasienuit BO: 09.03.02 "Hudopm. cucrempl u TtexHonoruu", 11.03.01 "Pagmorexnuka",
11.03.02 "MHpOKOMMYHHUKALl. TEXHOJIOTUU U cucTeMbl cBs3u", 29.03.01 "TexHonorus uzaenuil jer.
npom-ctu", 29.03.05 "KoncrpynpoBanue uznenuii ser. npom-ctu", 43.03.01 "Cepsuc" / IloBomxk.
roc. yH-T cepsuca (PI'bOY BO "[IBI'YC"), Ka¢. "Mar. u ecrecTBEeHHOHAY4. JUCHUIUIMHBI" ; COCT.
A. U. Boukapes. - JTokyment Adobe Acrobat. - Toasstru : [IBI'YC, 2020. - 7,87 MB, 390 c. - URL:
http://elib.tolgas.ru/publ/Metod FIZb B 31.01.2019.pdf (mara oOpamenus: 23.09.2021). - Pexum
Joctyna: s aBTopu3. nmonb3oBatenei. - 0-00. - Tekcr : 2JIeKTpOHHBIH.

17. ®uzuka : npaktukyM : B 2 4. Y. 1 / YbsiHOB. UH-T rpaxxa. aBuauuu. - Jlokyment read. -
VaesHOBCK : YU T'A, 2019. - 117 c. - Ilpun. - URL: https://reader.lanbook.com/book/162544 (nata
obpamienus: 11.05.2023). - Pexxum noctymna: aias aBTOpU3. NoJab30BaTenei. - TeKCT : 3eKTPOHHBIH.

18. ®wusuka : yued. mocobue /Ui By30B IO T€XH. cnenuagbHOCTsIM / A. B. Mnbiomonok, I1. B.
Acraxos, 1. A. 'onuapenko [u ap.]. - Hokyment HTML. - Munck [u ap.] : HoBoe 3Hanue [u np.],
2013. - 599 c. - (Breicmiee o0Opa3oBaHue). - [Tpwr. - URL:
http://znanium.com/bookread.php?book=397226 (mata oopamenus: 15.10.2020). - Pexxum mocryma:
Ui aBTopu3. monb3oBateneil. - ISBN 978-985-475-548-9. - 978-5-16-006556-4. - Tekcr :
AJIEKTPOHHBIN.

19. Xaspynsik, B. I'. ®u3uka: m1abopaTopHbIid MPAKTUKYM : y4e0. TOCOOHe /I BY30B 11O TEXH.
U €CTECTB.-HAYyY. HANIPaBJICHUAM NOAroT. (kBanudukanus (crenens) "Oakanasp") / B. I'. XaBpyHsik. -
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Hokymenr read. - MockBa : UTHOPA-M, 2019. - 142 c. - (Beiciee oOpa3oBanue - bakanaBpuar). -
[Mpun. - URL: https://znanium.com/read?1d=354786 (mara oOpamenus: 15.10.2020). - Pexum
JocTyna: sl aBTopu3. nmoib3oBatenei. - ISBN 978-5-16-006428-4. - Tekct : HEemoCcpeACTBEHHBIH.

20. Yepros, A. I'. 3agaunuk mo ¢usuke : yuebd. mocodbue ans Bry30oB / A. I'. Ueptos, A. A.
BopoObeB. - U3a. 8-¢, mepepad. u non. - Mocksa : @usmaraut, 2007. - 6404 c. : un. - ISBN 5-94052-
098-7 : 244-79. - TekcT : HEMOCPEICTBEHHBIN.

21. HrteikoB, B. B. Benenue B OMOGU3MKY ISl SJEKTPO- U PATUOUMHKEHEPOB : ydeO.
nocobue / B. B. llITeikoB. - Jlokyment Reader. - Cankr-IlerepOypr [u ap.] : Jlaws, 2022. - 292 c. -
(Yuebnuku nns By30B. CnenumanbHas nurepatypa). - Cios. tepmunoB. - IIpeam. yka3. - URL:
https://reader.lanbook.com/book/206966#2 (nata obpamenus: 29.01.2023). - Pexxum nmocrymna: as
aBTOpH3. nmosb3oBareneit. - ISBN 978-5-8114-3734-4 : 0-00. - TekcT : 371€KTPOHHBIH.

5.2. IlpodeccuonajibHbie 0a3bl JAHHBIX, HH(POPMALMOHHO-CNIPABOYHBbIE CHCTEMbI,
HHTEPHET-Pecypchl

1. Koucynprantllmoc [OnexktponHsiii pecypc]: CrpaBouHas mpaBoBas cuctema. - Pexum
nocrtymna: http://www.consultant.ru/.

2. DyekTpoHHass OuOmMoTeyHas cucreMa [IOBOIKCKOTO TOCYIapCTBEHHOTO YHHBEPCUTETA
cepBuca [DnekTpoHHbIi pecypc]. — Pexxum mocryma: http://elib.tolgas.ru./ - 3ari. ¢ sxpana.

3. DnekTpoHHO-OMOMMoTe4Hass cucrteMa Znanium.com [DIeKTpoHHBIH pecypc]. - Pexum
nocryma: http://znanium.com/. — 3aru. ¢ skpaHa.

4. DnekTpoHHO-OuOIMoTeuHas cucrema «M3marensctBo Jlanb» [DnekTpoHHBIH pecypc]. -
Pexxum noctyma: https://e.lanbook.com/. — 3ar. ¢ sxpaHna.

5. Hayunas nsnextponnass Oubnuorexka eLIBRARY.RU [Dnexrponnsiii pecypc]. - Pexum
nocryna: http://elibrary.ru/defaultx.asp. - 3arn ¢ axpana.

6. OtkpbiToe oOpa3oBanue [DneKTpoHHBIH pecypc]. - Pexum mocryma: https://openedu.ru/. -
3arn ¢ sKpaHa.

5.3. IIporpamMHoe obecrieyeHue

Nudopmannonnoe obecrneueHne y4eOHOro mpollecca MO JUCIMIUIMHE OCYIIECTBIISIETCS C
MCIIOJIb30BAaHUEM  CIIEAYIONIEr0 MPOrpaMMHOT0 oOecreueHus: (JUIEH3MOHHOT0O W CBOOOJHO
pacmpocTpaHseMOro), B TOM YHCIIe OTEYECTBEHHOTO TIPOU3BO/ICTBA:

Ne HanmMmeHoBaHHne YcaoBust focryna
n/n
1 Microsoft Windows 13 BHYTPEHHEH CeTH YHUBEpCUTETA (JMIICH3MOHHBIN I0TOBOP)
2 Microsoft Office 13 BHYTPEHHEHN CeTH YHUBEpCUTETA (JUIIEH3MOHHBIN 10T0BOD)
3 CJ10 MOODLE U3 M000U TOYKH, B KOTOPOM MMEETCs IOCTYM K ceTH MHTepHeT
(JIMIIEH3MOHHBIN TOTOBODP)



http://www.ecorussia.info/ru
http://znanium.com/
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6. OMMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM 1151
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIJIMHE

[TomernieHust mpeACTaBIAIOT COO0H yd4eOHbIE ayTUTOPHU JJIsl IPOBEACHUS YUCOHBIX 3aHATHH,
MPEyCMOTPEHHBIX y4eOHBIM IUIAaHOM U pabouyell mporpaMmoN AMCHUUILUIMHBI, OCHAIIECHHBIE
000py/1I0BaHUEM M TEXHUYECKUMHU CPENCTBAMU OOyUEHUS.

3aHATHSA JIEKHMOHHOTO THUNA. Y4eOHble ayJuTOPUU JUIS 3aHATUN JIEKIMOHHOIO THIIA
YKOMIUIEKTOBAaHBl MeOeIbl0 M TEXHMYECKHMMH CPEACTBaMU OOydYeHHs, CHYXKAIUMH  JUISA
npeiacTaBieHus — ydyeOHOW — uHpopMmanuu  (CTalMOHApHble  WJIM  IEPEHOCHbIE  HabOpHI
JIEMOHCTPAIIMOHHOTO 00OPYAOBaHUS (IIPOEKTOp, SKpaH, KOMIBIOTEP/HOYTOYK), yuyeOHO-HATIIATHbIE
nocobust (Impe3eHTaluyd IO TeMaM JIeKIHii), oOecreynBaronie TeMaTHUYeCKue WIUTIOCTpPalny,
COOTBETCTBYIOILIME JAHHON NPOrpaMMe TUCLHUIUIMHBIL.

JlaGopaTopHble padoThl. /[ nposedenus 1abopamopHvix pabom ucnoib3yemcs yuyeOHas
ayoumopus «Jlabopamopus 312», ocnawenuas credyrowum ob6opyoosanuem: OCIILIOTPAdBHI,
reHepaTopbl, OJOKM NUTaHHs, KOMIBIOTEPHI, JIOKaJbHAasi KOMIIbIOTEpHas ceTb VIHTepHeT,
71a00paTOpHbIE U3MEPUTEIbHBIE YCTAHOBKH, JIa3€Phl, BUIEONPOECKTOPHI.

3aHATHSA CeMHMHAPCKOr0 THUMA. YUYeOHbIC ayJUTOPUU JUIsl 3aHATHH CEMHHApPCKOTO THUIIA
YKOMIUIEKTOBaHbl ~MEOENIbI0 M TEXHUYECKUMH CpPEICTBAMH OOYYEHHs, CIyKallUMH JJIs
npeiacTaBieHus — yuyeOHoW — mHpopMmanuu  (CTallMOHApHblE  WIM  IEPEHOCHbIE  HabOpBI
JEMOHCTPAIIMOHHOTO 000PYI0BaHMsI (ITPOSKTOP, IKPaH, KOMITLIOTEP/HOYTOYK).

IIpomexyTounas arrecrauusi. Jligs mpoBeneHUs MNPOMEKYTOUHOM aTTECTAllUU IO
JUCLIUIUIMHE HCIIOJIb3YIOTCS KOMIIBIOTEPHBIE KJIACChl, OCHAILlEHHBIE KOMIIBIOTEPHONM TEXHHMKOWU C
BO3MOXXHOCTBIO TOJKIIOYEHHS] K ceTh VIHTepHeT u oOecreueHueM JOCTyla B DIIEKTPOHHYIO
UHPOPMALIMOHHO-00pa30BaTENbHYIO  Cpely  YHHBEpCHTETa  W/HWIM  y4eOHBIE  ayAUTOpHH,
YKOMILIEKTOBaHHbIE MEOEIIbI0 U TEXHUUECKUMHU CPEICTBAMU O0yUEHUS.

CamocrosiTesibHast pabora. [lomemeHus [Uisi CaMOCTOSTENbHONW pPAaOOTHI OCHAIICHBI
KOMITBIOTEPHON TEXHUKOH C BO3MOYKHOCTBIO TOAKIIOUEHHsSI K ceTh «MHTepeHeT» M JOCTYIoM K
9NIEKTPOHHOW  HMH(POPMAIIMOHHO-00pa3oBaTeNbHOW cpeAe yHuBepcuTeTa. Jlns  opraHuzanuu
CaMOCTOSITENIbHON pabOThI 00yUaIOIIMXCS UCTIOIB3YIOTCS:

KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA;

oubnuoTeka (Meauasan), UMeroIas MecTa i 00yJaroluXcsl, OCHAIIEHHbIE KOMITBIOTEpaMU
C JIOCTYyTIOM K 0a3aM JaHHBIX U ceTu MHTepHerT.

DJleKTPOHHAsT HUHQopMannoOHHO-00pa3oBaTe/ibHass cpeaa yHuBepcutera (DUOC).
KaxnpliioOyuaronuiicsBTedeHueBceronepro1ao0yuyeHus100ecedeHnHANBU Ty albHBIMHEOT PAHUYEHH
BIM JIOCTYIOM K DJJIGKTPOHHOM HWH(GOPMalMOHHO-00pa30BaTeIbHON Cpele  YHHBEpCUTETa
(OUOC)http://sdo.tolgas.ru/uz m060H TOYKH, B KOTOPOH HMeeTcs AOCTYH K HH(OpPMAIHOHHO-
TEJIeKOMMYHUKalMOHHOM ceTH "MHTepHeT", Kak Ha TEeppUTOPUN YHUBEPCUTETA, TAK U BHE €€.

OUOC ynuBepcurera 00eCreurnBaeT:

JOCTYyNl K y4yeOHBbIM IIaHaM, padodyuM mporpamMmaM JIUCHUIUIMH (MOAYyJel), mporpammam
NPaKTUK, OAJIEKTPOHHBIM Y4eOHBIM H3JaHMSIM U JJIEKTPOHHBIM 00pa30BaTeNbHBIM pecypcam,
YKa3aHHBIM B pab04MX MporpaMMax JTUCHUIUIMH (MOIyJeil), MporpaMMax MpakTuK;

(bopMHUpOBaHKE IIEKTPOHHOTO MOPT(HOINO 00yUAIOIIErocs, B TOM YHCJI€ COXpaHEHUE ero paboT
Y OLIEHOK 32 3TH pabOoTHI.

B cnyuae peanuzanuu 00pa3oBaTENbHOW MPOTPaMMbl C MPUMEHEHHUEM 3JIEKTPOHHOIO
0o0y4deHus, AMCTaHIMOHHBIX 00pazoBaTenbHbIX TexHonorui DMOC nononHuTENbHO 00ECIeUnBaET:

¢dukcamio xoaa o0pa3oBaTeNbHOIO MpoIecca, Pe3ylbTaTOB MPOMEXYTOUHOW aTTECTAlluM U
Pe3yJIbTaTOB OCBOEHMSI 00pa30BaTEIbHON POrPaMMBbL;

NpoBe/eHNE Y4YeOHBIX 3aHATHHA, MNpPOLENyp OLEHKH pe3ylbTaTOB OOYYEHHUs, pealn3anus
KOTOpPBIX  TNpPEAYyCMOTpEHa C TPUMEHEHHEM DJJIEKTPOHHOTO  OOY4YeHHMs, JAMCTAHIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH;

B3aMMO/ICICTBIE MEX]ly YYaCTHUKaMU 00pa30BaTeIbHOTO MPOoLecca, B TOM YHCIe CHHXPOHHOE
U (WIM) aCHHXPOHHOE B3aMMOJIEUCTBUS TOCpeaAcTBOM ceTH "MHTepHer".
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7.  OCOBEHHOCTH OPIrAHM3AIIMU OBYYEHUA JIdA JHULO C
OT'PAHUYEHHBIMHU BO3MOXKHOCTAMMHU 31I0POBbs 1 UHBAJINIOB

[Ipu HeoOxomumocTu paboyasi mporpamMma JUCIHUIUIMHBI MOXKET OBITh aJanTHpOBaHa IS
obecrieyeHnss 00pa30BaTENLHOTO MpPOIlEcCa MHBAIUAOB M JIMIl C OIPAaHHMYCHHBIMH BO3MOXKHOCTSIMH
3I0pOBBS, B TOM YHCIIE AJISl TUCTAaHIIMOHHOTO 00yueHus. J{s aToro TpedyeTcs 3asBlI€HUE CTYACHTA
(ero 3aKOHHOTO TPEACTABUTENS) M 3AKIIOUEHHE ICUXOJIOT0-MEAMKO-TIearorn4ecKoi KOMHUCCHH
(IIMIIK).

B cinydyae HeoOX0AMMOCTH, 00yUYarOIIUMCS U3 YHCIIa JIUI] C OTPaHUYEHHBIMH BO3MOKHOCTSIMU
3M0pOBbs (IO 3asBICHUIO OOyyaromierocs) a Jjs MWHBAIMIOB Takke B COOTBETCTBHUH C
UHIMBUAYAIbHOW TPOTpaMMOil peadMInMTalu WHBAJIWAA, MOTYT MPEAJaraThCs CIeIyoIue
BapHaHThl BOCIPUATUS y4yeOHOW HMH(OpPMALMU C Yy4€TOM MX HHAUBHUIYAIBHBIX MCUXO(U3UUECKUX
0COOEHHOCTEH, B TOM 4HCIE€ C MPUMEHEHHEM DJJCKTPOHHOTO OOy4YeHHMS M JUCTAHIIMOHHBIX
TEXHOJIOTHIl:

- ISl JIAL ¢ HApYLICHUSAMHU 3pEHUs: B Me4aTHOW (opMe yBenmuueHHBIM HIpUPTOM; B Gopme
3MIEKTPOHHOTO JOKYMEHTa; B (hopme aynuodaiina (mepeBoa yueOHBIX MaTepHalioB B ayanodopmar);
B TieuaTHOM ¢opme Ha s3bike bpaiid; WHAMBHIyanbHbIE KOHCYJIBTAMM C IPHUBICYCHUEM
TU(dIOCYpIOTIEPEBOIUNKA; UHANBUAYAIbHbIC 331aHUS U KOHCYJIbTAIIUH.

- U JIUI] C HApYIISHWsIMH CIIyXa: B MeYaTHOH ¢dopme; B popMe AIIEKTPOHHOTO JOKYMEHTA;
BUJCOMATEpHaNbl €  CyOTUTpamMH; WHIUBUAYAIbHbIE  KOHCYIbTAllMU C  IPHUBICYCHHEM
CYpZIOTIEPEBOJUMKA; WHANBUIYAIbHBIC 3aJJaHNUS U KOHCYJIbTALINH.

- ISl JIML ¢ HApYIICHUSMU OTIOPHO-JBUTATENLHOTO ammapaTa: B medaTHoil gopme; B Gpopme
AIIEKTPOHHOTO IOKYMEHTa; B (hopMe ayanodaiisia; HHINBUAYaIbHbIC 33/1aHUS M KOHCYJIbTAIIH.
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8. OHEHOYHBIE MATEPHAJIbBI (®OHJ OHEHOYHBIX CPEACTB) IS
TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU U TPOMEXYTOYHOU ATTECTALIUA

8.1. Onucanme mnoka3zatejedl M KpPHUTEepHeB OIeHMBAHUS KOMIETEeHUUH Ha
Pa3JIMYHBIX 3Tanax X (JOPMHUPOBAHNS, ONNMCAHUE IIKAJ OLleHUBAHUS

JIJIs OLICHKW 3HAHW, YMEHWW, HABBIKOB W YPOBHS C(HOPMHPOBAHHOCTH KOMIIETCHIIUH I10
TUCITUIIMHE TPUMEHSIETCS OaUTbHO-PEUTHUHIOBAsS CUCTEMa KOHTPOJS U OICHKH YCIIEBAEMOCTHU
CTYJICHTOB. B OCHOBY OaJllIbHO-PECHTHHIOBOW CHCTEMBI IOJIOXCEHBI IMPUHIUIIBI, B COOTBETCTBHH C
KOTOPBIMH (DOPMHPOBAHHWE PEUTHHra CTYACHTA OCYIICCTBISETCS B XOJE TEKYIIEro KOHTPOJIS
ycneBaeMocTd. MakcumanbHOe KosmdecTBO O0amioB B cemectpe — 100.

IIIkana omeHKH pe3yjJbTaToB 0CBOCHUA TUCIHUIIJIMHBI, C(l)OpMI/IPOBaHHOCTI/I pe3yjabTaToB

o0y4eHust
®opma npoBeeHHs IIxanpl OLIEeHKH YPOBHS
NPOMEXKYTOYHOM c(hopMHPOBAHHOCTH IIIxana oeHKH YPOBHS 0CBOEHHUS JUCHUTINHBI
arTecTalun pe3yJIbTAaTOB 00y4YeHusl
VYposueas mkana | 100 6ampHas 100 GanpHas 5-0amnpHas mKama, Henug GepeHnn
OLICHKU nikana, % nikana, % i dhepeHIpoBaHHAs poBaHHas
KOMITETCHITHIA OLIeHKa/0aut OLICHKA
JIOTIOPOTOBBIN Huxe 61 Huxe 61 «HEYIOBIICTBOPHUTEIHHOY / HE 3a4YTEHO
2
Dxzamen TTOPOTOBEIH 61-85,9 61-69,9 «YIOBJIECTBOPUTEIHHOY / 3 3a4TEHO
70-85,9 «xopomioy / 4 3a4TEHO
TTOBBIIICHHBIH 86-100 86-100 «OTIUYHOY / 5 3a4TEHO

Ilo umocam mexyweil ycnegaemocmu CmyoOeHmy Modxcem Oblmb GblCAGIEHA OYEHKA NO
APOMEIICYMOUHOU ammecmayuy 6 COOMEemcmeuu 3a HAOpauuvlmMu 3a cemecmp oaiiamu (no
HaxkonumenbHomy petimuney). Cmyoenmam, Habpaswum 8 xooe mexyujeco KOHmpOoJisi yCnesaemocmu
no oucyunaure om 61 0o 100 6anno8 u GbINOIHUSUIUM 6Ce 0DI3ameNbHble BUObl 3ANIAHUPOBAHHBIX
VUeOHbIX 3aHAMULL, NO PeueHUo npenooagames 6e3 NPOXOHCOeHUs NPOMENHCYMOUHOU ammecmayuu
BLICMABIISICNCSL OYEHKA 8 COOMBEMCMBUL CO WKANOU OYEHKU Pe3yIbMAamo8 0C80eHUsL OUCYUNTUHDL.

Pesynomam o00yuenusa cuumaemcs c@opmuposannvim (NOGLIUEHHBLI YPOGEHD), eclu
MeopemuyecKoe Co0epHCanue Kypca 0C80EHO NOJHOCMbIO, NPU YCMHbIX COOece008anusx CmyoeHm
ucuepnvigarouje, NOCiLe008amMeNbHO, YemKO U JNOSUYECKU CMPOUHO U3Nd2aem YYeOHbull Mamepua,;
CB0000HO CNpABNAemcs ¢ 3a0a4amu, GONpPocCamu U OpyeUMU BUOAMU 3A0AHUU, MPeOVIOUUX
npUMeHeHUs 3HAHUU, UCNONb3Yem & omeeme OONOJHUMENbHbIIL Mamepuai, éce npedycmMompeHHble
paboueti  yueOHOU NPOSPAMMOU  3A0AHUSL BbINOJHEHbL 6 COOMBEMCMEUU C YCMAHOBIEHHbIMU
mpebosanuamMu, CmyOeHm CHocOOeH aHAIUUPOBAMb NOJYYEHHble pPe3VIbMAamvl, NpoAsisien
CaMOCMOSAMENbHOCMb NPU BLINOJHEHUU 3A0AHUL, KAYeCmE0 UX 6bINOJIHEHUsL OYEHEHO YUCIOM OALI08
om 86 0o 100, ymo coomeemcmayem NOBLIUEHHOMY VPOBHIO CHOPMUPOBAHHOCIU De3VIbMAmos
00yuenus.

Pesynomam o0yuenus cuumaemcsa copmuposannvim (ROPozoGwvlii ypoeeHs), eciu
meopemuyeckoe co0epicanue Kypca 0c80eHO NOJIHOCMbIO, NPU YCMHbIX c00ece008anuax CmyoeHm
nOCe008aAMeNbHO, YemKo U JI02UYeCKU CMPOUHO u3idzaem Y4eOHblll Mamepuai, Cnpasisemcs
3a0ayamu, BONpocAMU U OpyeUMU GUOAMU 3A0AHUL, mMpPedyIoWUX NPUMEHeHUs 3HAHUL, 8ce
npedycmMompenHvle paboueli yueOHOU NpocpaAMMOl 3A0aHUsl BbINOIHEHbL 8 COOMBEMCMEUU C
YCMAHOBNIEHHbBIMU MPEOO0BAHUAMU, CIYOEHM CHOCODEeH aHANU3UPO8AMb NOLYYEHHbIE Pe3)bmamyl,
NPosAGIAem CAMOCHMOAMENLHOCIb NPU BbINOJIHEHUU 3A0AHUL, KAY4eCcmeo UX BblNOJHEHUS OYEHEeHO
yuciom 6annoe om 61 oo 85,9, umo coomeemcmeyem nopoco8OMy YPOGHIO CHOPpMUPOBAHHOCMU
pe3yibmamos 00yueHus.

Pezynomam o0yuenus cuumaemcs HechopmuposanHviM, eciu cmyoenm npu 6blNOJIHEeHUU
3a0anull He OeMOHCHpUpYem 3HAHUU YYeOHO20 Mamepuand, OOnyckaem OWUOKU, Hey8epPeHHO, C
bonbuUMU  3aMPYOHEHUAMU  BbINOJIHAEM 3A0aHUs, He OeMOHCMpUpyem HeoOX00UMbIX YMeHU,
Kauecmeo 8blNOIHEHHbIX 3A0aHUll He COOMEEMCMBYem YCMAaHOBIeHHbIM MPeO08AHUAM, KA4eCmeE0 Ux
BbINOIHEHUSL OYEHEHO YUCTIOM OALI08 HUdice 61, umo coomeemcmeayenm 00nopo208oMy YPOBHIO.
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®opMbI TEKYLIEr0 KOHTPOJIS yCeBaeMOCTH

@DopMbI TEKYILIET0 KOHTPOJISI Konmaectso

KoanuectBo 6amios

Makc. BO3M. KOJI-BO

KOHTPOJBHBIX 3a | KOHTp. TOUKY 6aiioB
TOYCK
Yemmuwiti onpoc no memam 7/- 2 14/-
Omuem no npakmudeckum pabomam 7/- 4 28/-
Omyem no 1abopamopuvim pabomam 6/1 7 4217
Konmponvnas paboma ons cmyoenmos -/1 77 -[77
00Yy4aUUMCcsL no 3a04HOU hopme 00yUeHUs.
Teopueckuil petimune (yuacmue 8 KOHQEpeHYusx, 1/1 16/16 16/16
onumMnuaodax u m.n.)
ﬂOnOﬂHumeﬂbele Oanbl 30 akmueHoe uszydueHue ()MCL[UI’UZUHbl
u op.
HToro nmo aucuunjange 100 6ass10B

[Mpumeuanue: -/- 06vem uacos coomeemcmeeHHo 0isi O4HOU, OUHO-3A0UHOU POpM 00YUeHUs

Cucrema
http://sdo.tolgas.ru/.

OLCHMBaHUA MNpEACTaBJICHA B

ANIEKTPOHHOM  y4eOHOM

Kypce

0 JUCIHUIUINHE

8.2. TumoBble KOHTPOJIbHBbIE 3aJaHUsl WM HHble MaTepuajbl 1 TEKYIIEI'O

KOHTPOJIAA YCIIEBAEMOCTHU

8.2.1. TunoBble 3aJaHNsl K MPAKTUYECKUM (CEMUHAPCKUM) 3aHATHIAM
IIpakTuyeckoe 3ansaTHe Ne 1. OCHOBBI KJIaCCHY€CKON MEXaHUKH.

[ToHsATHE COCTOSIHMS B KJIACCUYECKON MEXaHHMKE.
Crioco0ObI OnMCaHusl MEXaHUUYECKOTO JABHKEHHUSL.
3aKOH JIBUKEHUS MaTepUaIbHON TOUKH.
CKOpOCTb U yCKOPEHHE.

Kunemaruka TBEpaoro Tena.

o g ks whE

Pemenue 3agau.

IIpakTyeckoe 3anaTHe Ne 2. /lHHAMHKA OCTYNATEIbHOI0 ABHKEHHUS TBEPAOIO TeJa.

1. Tlpunuun oTHocuTenbHOCTH [anumes.

2. 3axoHbl Hpl0TOHA, ypaBHEHUS JIBUKEHUS.
3. Pabora, sHEprHs ¥ UMITYIIbC.

4. 3aKOHBI COXpAaHEHUS UMITYJIbCA U DHEPTHH.
5. Pemenue 3amau.

IIpakTyeckoe 3anaTHe Ne 3. /luHaMHKa BpalaTeJJbHOI0 IBHKEHHs TBEPAOIo Tesa.

ypaBHeHI/IC MOMCHTOB.

MOMEHT MHEpLUH Tea.
3aKoH COXpaHEHUs MOMEHTA UMITYJIbCA.
IMapockommuecknii 2P hekT.

ok wdhpE

Pemenue 3agay.

IIpakTuyeckoe 3ansiTue Ne 4. Jj1eMeHThI PEJATHBUCTCKOM MEXaHUKH.

1. Tloctynarsl ciennaabHOM TEOPUN OTHOCUTEIHLHOCTH.

2. TIpeoOpaszoBanus JlopeHIa, UX CIEICTBHS.

3. OCHOBHO¥ 3aKOH PEISTHBUCTCKOW JTUHAMHKH.
4. CBs3b MEX]y SHEpruei U UMITYJIbCOM.

5. Pemenue 3amau.

OCHOBHOH 3aKOH TMHAMHKH BpAICHUS TBEPAOIO TeIa BOKPYT HEMOJABUKHOM OCH.
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IpakTnyeckoe 3ansiTue Ne 5. Mousekyasipuasi puznka. MoJieKyJIpHO-KMHETHYECKAsI TEOPHSl.
1. Cratuctuueckas Gpusnka v TepMOAMHAMUKA.

2. OCHOBHBIEC YpPaBHEHUS MOJIEKYIISIPHO-KUHETHUECKON TEOPHH UCAIBHOTO Ta3a.

3. CpenHss KMHETUYECKAsl YHEPTHs TEIJIOBOIO JBUKEHUS MOJIEKYJI, €€ CBSA3b C aOCOTIOTHOM
TeMIrepaTypou.

4. Kiaccuueckas CTaTHUCTHKA, pacnpeneneHus Makcsemia u bonbimana.

5. Kunernueckue siBjaeHUSI.

6. Pemenue 3amau.

IIpakTnyeckoe 3ansitue Ne 6. TepmoauHaMuka.
1. TepmoauHamuueckue GYHKIUU COCTOSTHHUSL.

Buytpennss sHeprus, padoTa uaeaabHOro ra3a, KOJIMYECTBO TETJIOTHI.
Tpu Havana TEPMOJUHAMHUKHU.
DHTpONUSL.

oW

KonaeHcHpoBaHHOE COCTOSIHHE, arperaTHBIC COCTOSIHUS BEelIecTBa U (Da30BhIC MPEBPAICHUS.
6. Pemenue 3amau.

HpaKaneCRoe 3aHaTHE Ne 7. 3HeKTpI/I‘leCTBO U MAarHeTu3M. 3ﬂeKTp0CTaTHKa B BaKyyMe U
BellecCTBe.
QHGKTpI/I“IeCKOG I10JIC.

HarnpsikeHHOCTh M NOTEHLHUAI AJIEKTPUUECKOTO MOJIS.
CBs13b MEX1y HAIPSHKEHHOCTHIO U TOTEHIIMAJIOM.
JManeKTpuKkH.

Teopema Octporpasackoro-I'aycca.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM IIOJIE.
DNIEKTPOEMKOCTh IPOBOIHUKOB.

Konpaencaropsl.

© oSNk wDdE

DHeprus MEeKTPUIECKOro MOJIs.
Pemenue 3amay.

~

IIpakTuyeckoe 3ansitue Ne 8. IIoCTOSAHHBIN 3JIEKTPUYECKHUH TOK.
1. 3akoHBI HOCTOSHHOTO TOKA.

PaboTa 1 MOIITHOCTB TTOCTOSIHHOTO TOKA.

[TpaBuna Kupxroga.

[TpeBpaliieHust SJHEPTUU B IEKTPUUECKUX LIETISX.

Knaccuueckas snekTpoHHast TEOpHsl 3JEKTPONPOBOIHOCTH METAIIJIOB.
SIBeHue CBEPXIIPOBOIUMOCTH.

No ko

DNEeKTPUUECKUN TOK B BaKyyMe, ra3ax U >KUJIKOCTSIX.
8. Pemenue 3amauy.

IpakTuyeckoe 3ansaTue Ne 9. MarHuToCTaTHKA B BAKYyME M BellleCTBe.
1. CaoiicTBa MAarHUTHOTO TIOJISI M €T0 XapaKTEPUCTHKH.

Cuna Amnepa.

Cuna JlopeHna.

3akoH buo-Casapa-Jlannaca.

[ToToK M UPKYJIALHS BEKTOPAa MATHUTHON WHYKITHH.

3aKOH MOJIHOTO TOKA.

JIBr>KeHUE 3apsKEHHBIX YACTHUIL B 3JIEKTPUYECKOM M MAarHUTHOM TOJISIX.
DJIEKTpOHHAs TEOPHsI MarHeTU3Ma.

. JInamarHeTUKu U NapaMarHeTUKH.

©oN ko

10. ®eppomarHeTUKH.
11. Pemienue 3agay.
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3 cemecTp
IIpakTyeckoe 3ansaTHe Ne 10. J1eKTPOMAarHUTHAsA HHAYKLHSA.
1. 3akoH 27€KTPOMarHUTHON MHIYKIUH.

3aKOH AJIEKTPOMarHUTHOW MHIYKIIUH.
WMHIyKTUBHOCTD KOHTYPA, UHIYKTUBHOCTb KaTYLIKH.
B3anmuas uaaykuus.

oL

DHeprus MarHUTHOT'O TIOJISI.
6. Pemenue 3amau.

IIpakTnyeckoe 3ansaTHe Ne 11. Ji1ekTpoMardHuTHoe noJie. YpapHenust MakcseJuia.
1. BuxpeBoe 351eKTpHUYECKOE IOJIE.

Tox cmemenus.
VYpaBHeHnus MakcBesia B MHTETpaabHON opMme.
DJIeMEHThI BEKTOPHOTr0 aHanuza. b

a bk wn

VYpasuenus Makcsemia B iuddepeHmaibsHoi popMme.
6. Pemenue 3amauy.

IpakTnyeckoe 3ansiTue Ne 12. dusuka KojaedaHUd M BOJIH.
1. TapmoHmMuYeckue KoyieOaHUs.

2. Ammnutyna, 4acToTa, mepuos u ¢aza rapMOHHUYECKUX KOJICOaHHIA.

3. Juddepennumanbuoe ypaBHEHIE rapMOHUYECKIX KOIEOaHUH.

4. T'apMOHWYECKHI U aHTAPMOHHYECKHUH OCIIHILISATOP.

5. IlpyXuHHBI MasTHUK, MAaTEMaTHYECKUM MasTHUK, (PU3MUECKUI MasSTHUK, KOJeOATEeIbHBII

KOHTYD.
6. CioxeHre rapMOHIUYECKHUX KOJICOaHMIHA.
7. Pemenue 3amau.

IIpakTyeckoe 3ansaTue Ne 13. 3aryxaommue Koned0anus.
1. uddepenunanbHoe ypaBHEHHE 3aTyXalOMUX KOIeOaHUH, €ro pelieHue.

2. KBasucranmoHapHbIC TOKH.
3. Llens mepemMeHHOTO TOKA.
4. ABTOKOJEOaHUSI.

5. Pemenue 3amau.

IIpakTuueckoe 3ansaTue Ne 14. BosiHoBbIe mpouecchl.
1. Onwucanue mIOCKUX 3BYKOBBIX M OJICKTPOMArHMTHBIX BOJIH.

DHEpPreTUYeCcKre XapakTEPUCTHUKU BOJTH.
Bekrop Ymosa-IlolituHra.

BosiHOBOE ypaBHEHUE.

WuTepdepeHius BoIH, CTOSYHE BOTHBI.
Judpakius BOJH.

ITpunuun ['rolirenca-dpenens.

8. Pemenue 3amau

No abkowd

IIpakTyeckoe 3ansaTue Ne 15. BosinoBas onruka.
1. DrnexTpoMarHuTHas NpHPOJIA CBETA.

Wutepdepennus ceeta.

KorepeHTHOCTS.

Judpakuus ceera.

Merton 308 @penens.

Hudpaxus Opaynrodepa ot mienu U 1UppakiiniOHHONW PEeleTKH.
Judpaxius peHTTeHOBCKUX JIydel Ha MPOCTPAHCTBEHHON pelleTKe.
[Tpuntumn romorpadum.

O N bk owd
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9. DnemenTsl Oypbe-ONTHKY.
10. INonsipuzanus ceera.
11. Pemenue 3anau

IpakTnyeckoe 3ansitue Ne 16. KBanroBasi reopusi.
1. TemnnoBoe u3ny4yeHue.

CriexTp u3ny4eHus: abCOIOTHO YEPHOTO Tea.

KBanToBas runoresa u ¢popmyina Ilnanka. DoToHbI.

Buemnuit poro3ddekt u ero 3aKoHbI.

[laBiieHue cera.

Dddext Komnrona.

EAMHCTBO KOPIYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO U3TyYEHHUS.
KopnyckynsipHO-BOJIHOBOM Tyau3M.

. CooTHOLIEHNE HEONPEIETEHHOCTH U IPUYUHHOCTb.

©oNo kLD

10. l'unore3a ae bpoitns.

11. OnpITHOE TOATBEPKICHUE TUIIOTE3bI.

12. CooTHOmeHHne HeonpeaeneHHoctel I elizenbepra.
13. Pemenue 3anau

IIpakTnyeckoe 3ansaTue Ne 17. AtomHas ¢pusuka.
1. Crpoenue aToma.

AToM Bogopoa.

CnuH 371eKTpoHa.

ITpunuun 3anpera [laymnu.

Knaccugukarus KBaHTOBBIX COCTOSTHHI aTOMOB U MOJIEKYJI, KBAHTOBBIE YUCIIA.
ATOMHBIE 1 MOJIEKYJISIPHBIE CIIEKTPHI U3TYYCHHUS.

XapakTepUCTUYECKOE U3ITyUEHUE.

BreIHYXI€HHOE H3IIy4YEHHE.

©CoN kDN

Ycunenue >MeKTPOMAarHUTHOTO TMOJS B Cpele C OTPHUIATEIbHBIMU TOTEPSIMH, "WHBEpCHS"
KBAaHTOBBIX COCTOSIHHI B BEILIECTBE.

10. INpuHImn paboThI Ja3epoB.

11. Xumnyeckasi CBA3b.

12. Tlepuoaudeckasi cucTeMa 3JIEMEHTOB.

13. Pemrenne 3amau

IIpakTuyeckoe 3anaTue Ne 18. Sinepnas gusuka.
1. AtomHoe sampo.

CtpoeHue aTOMHOTO 511pa, €r0 XapaKTEPUCTHKU.
OHeprus CBs3M AApa, yAEIbHAs SHEPTUS CBSI3U sAIpa.
3aKOH paslMOaKTUBHOTO pacnaja.

SInepHsle peakuuu.

IlenHas peakuus ACICHUs.

SInepHslil peakTop.

Snepnas >HepreTuka.

©ooNo kDD

TepmosiiepHbIil CUHTES.

[EN
o

. Kimaccudukanmst snemeHTapHbIX 4acTHII.

[EEY
[EEN

. COBpCMeHHaH TEOPHA CTPOCHUS DJICMCHTAPHBIX YaCTHII.

[EN
N

. CoBpemeHHas (pusnueckasi KapTuHa MUpA.

[EEN
w

. Penitenue 3amauy.
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[TpumepHBbIe 3a1auu ISl pEHICHUs Ha TPAKTHUECKUX 3aHATUSX |

2 cemecTp

1. ABToMOOWIb Hayad JABMKECHHE IO MPSIMOMY IIIOCCE CO CKOpOcThio Vi = 50 xm/4. Uepes
BpeMs At = 0,5 4 B TOM K€ HaNpaBJICHUU BBIIIEI JPYTrOl aBTOMOOMIIb CO CKOPOCThIO Vo = 70 Km/4.
Omnpenenure, yepe3 kakoe Bpems t; BTOpOW aBTOMOOWIIb JOTOHUT MEPBBIA M KAaKOE PAaCCTOSHUE S
IIPOMJIET 10 ITOTO.

2. IlepBpie 200 KM MyTH MO MPSMOMY IIOCCE aBTOMOOWJIb JBHUTAJICA CO CKOPOCThIO Vi = 60
KM/4, a octaBmuecs 100 kM — co ckopocThio Vo = 70 kM/4. Ompenenure CpeaHIO CKOPOCTh <V>
aBTOMOOWJIS HA BCEM ITYTH.

3. ToHkwmii crepxeHb JMHOM =20 cM HeceT paBHOMEpHO pacnpeneneHnsbiii 3apsn ¢ =0,1 MxKir.

Onpenenuth HanpsKEHHOCTh E 37eKTpUuecKkoro mojsi, co3aBaeMoro pacipeeieHHbIM 3apsioM B
Touke A, Jiexaleld Ha OCH CTepKHS Ha paccTossHUU a@ =20 cM OT ero KoHIa

4. Tlo TOHKOMY TMOJYKOJbIY paanyca R= 10 cM paBHOMEPHO paclpeiesieH 3apsl ¢ JTUHEHHON
wiotHocThIO P = 1 MkKi/mM. Onpenenuts HanpspkKeHHOCTh E 3JeKTpUuYecKoro moiis, Co31aBaeMoro

pacnpeesIeHHbIM 3apsa10M B Touke O, COBIAAAOIIEH C IIEHTPOM KOJIbL.

3 cemectp

1. Ha menbs HOpManbHO MajgaeT NapauledbHbIM MYyYOK MOHOXpOMAaTHYeCKoro csera. /lnuHa
BOJIHBI TIQJIalOLEr0 CBETa YKJIAJplBacTcd B IIMpUHE Iienu & pa3. KakoBa mmpuHa HYJIEBOro
MakCUMyMa B JU(PPAaKIMOHHOW KapTHHE, MPOSIUPYEMOid TMH30M Ha SKPaH, OTCTOSIINI OT JIMH3BI HA
paccrosaue | = 1 m?

2. Ha Henpo3payHylo IJIACTUHKY C Y3KOW HIENBI0 HOPMAJIBHO TaJaeT MOHOXPOMATHYECKUI
CBET. YTOJI OTKJIOHEHHs JIyyeil, COOTBETCTBYIOLIMIA BTOPOIl CBETION NU(PPaKIMOHHOMN 110JI0CE, PAaBEH
1° . CKONBKUM JUIMHAM BOJIH MaJal0LIEro CBETa PaBHA INMPUHA LIETH?

3. Ha paccrosiHuu 2 M OT TOYEYHOTO MOHOXPOMATHYECKOro McTouHnKa cBera (A =5- 10”7 M)
HaxoauTcs 3kpaH. [locepeanne MeKy HCTOUHUKOM M 9KPAHOM PAaCIOJIOKEHA HENPO3padyHasl [upma
¢ otBepctueM paauycom 1 mm. Hlupmy nepememnaror k skpany Ha pacctostaue 0,75 M. Ckonbko pa3
IpU ee nepeMelieHny OyaeT HaOMoaThCsl TEMHOE ISTHO B LIEHTpE NU(PPAKIMOHHON KapTHHBI Ha
sKpaHe?

B Xozme mOAroTOBKM K MPOMEKYTOUHOW aTrTecTallud OOydaroUMMCcs MpeAoCTaBIseTCs
BO3MOXXHOCTb IPOWUTH TECT CaMOMNPOBEPKHU. TecT g caMONpPOBEPKU MO JUCHUIUIMHE pa3MEIIeH B
OUOC ynuBepcuteta http://sdo.tolgas.ru/ B cB060AHOM JUIsI CTYZEHTOB JIOCTYIIE.

8.1.2. TunoBble 3a1aHUA /151 J1a00PATOPHBIX PadoT

2 cemecTp

Jladoparopnasi padora Ne 1. «OnpenesieHue Macchl TeJia NPaBUJILHOI reoMeTPpHYeCKOM
¢popmbI»

PatGouee 3aganue

1. Onpenenenue Maccel Tena MyTeM pacyeTa 1o Gopmyie.

2.J1J1 BBITIOJTHEHUS pab0overo 3aJaHus MMOJIYIHUTh y MPEToIaBaTells WK JaOOpaHTa TEJI0
MPAaBUJIbHOM reOMeTpUIecKOi (POPMBI, IITAHTEHITUPKYIb K MUKPOMETP.

3. anee, B KauecTBE MIPUMeEpPa, TAeTCs MOPOOHOE ONMMCAaHNE ICHCTBUI TPUMEHUTEITHHO K TETY
WIHHIPUYECKON (POPMBIL.

4. CTyneHT BBITIOJHSET 3aJaHue TS BBIJAHHOTO TeJa 10 IPUBEACHHOMY ITPUMEPY.

JlabopaTtopnas pabota Ne 2. «Onpenenenrne yCKOpeHHUs: CBOOOTHOTO MAJCHHUS C TTIOMOIIBIO
MaTEeMAaTHYECKOTO MAsITHHKA)
PatGouee 3apanue
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1. TTogBecHTh CTaNBbHOW IMIAPUK HA HUTH, MCIOJb3Ys INTATHB, W M3MEPHUTH pacctosHue | or
TOYKHU TOJIBECa JI0 IEHTpa mapuka. Pe3ynbraT u3MepeHus u abCcoaoTHY0 omuoKy Al usmepenus
3amucaTh B TaOJIUITY.

2. OTKIOHWTh HUTh OT BEPTHUKAIM Ha HEOONBIION Yrodl © OTHYCTUTh IIAPHK.
MareMaTHueCKHil MasTHUK HAYHET COBEPIIATh TAPMOHHYECKHE KOJICOAHHUS.

3. B MOMEHT MaKCHMAaJILHOTO OTKJIOHCHHsI IIApUKa OT TOJIOKEHUS PABHOBECHsS 3aIyCTHTh
CEKYHJIOMEp M OCTAaHOBHUTH CEKYHIIOMEpP B MOMEHT, Korjna mapuk coBepmut N =30 koneOaHMi.
W3mepenHoe Bpems t u aOComoTHYIO omuOKy At 3amucaTth B Ta0IHITy.

4. Vicnonb3ys (popMyIibl, pacCuuTaTh BEIUWYUHY § W aOCOJIOTHYIO OIIMOKY AQ.

JlaGoparopHasi padora Ne 3. «M3yuyeHHe OCHOBHOIO 3aKOHA IHUHAMHUKH BPAaIATEJIbHOI0
JABHKEHHUSI TBEPIOTO TeJIay
Padouee 3aganue

1. HUccnenosats 3aBucumocts £(M;) Ha nmabopatopHom crenae «MastHuk OdepOekar.

2. V3MepuTh MITaHTSHIIUPKYJIEM PaJNyYC IKUBA I MAsITHUKA U BEPTUKAIBHOW JTHHEHKOM
BBICOTY N HAYAJILHOTO MOJIOKEHUSI TUPU. 3HAUCHHS BEJIMYMH 3aHECTH B TabuIy 1.

3. [ToaBecuTh Ha HUTH THUPIO Maccoii M ( mpojenarth s MATH 3HAYCHHH Macchl M

FI/IpI/I)., OTIIYCTUTBH €€, OAHOBPEMCHHO BKJIIOYUTH CCKYHIAOMCP M BBIKIIIOYHUTHL €0 B MOMCHT YyJapa
THPHU O ITOBEPXHOCTb OCHOBAHUS YCTAHOBKHU. H3MepeHHoe 3HAaUYCHHUC BPCMCHU t 3aHecTHu B Ta6J'II/II_Iy 1.

4. JIist KaKI0T0 3HAYEHHUsI MacChl M PacCYMTaTh YIJIOBOE YCKOpeHue & 1o dopmyie (4),
MoMmeHT Mr 1o popmyre (6).
5. [Toctpouts rpaduk 3aBucumoctu £(M;).

Jladoparopnasi padora Ne 4. «Onpenesienue k03¢ GuiiueHTa BA3KOCTH KUIKOCTH

Pabouee 3aganue

1. V3yunTh ABMKEHHE TEIN B )KUIKOCTSX, U IIPUPOIY CHUJI BHYTPEHHETO TPEHHUS.

2. N3meputh KO3(GUIMEHT BA3KOCTH XKUAKOCTH 10 MeToay CTokca Ha 1a00paTOPHOM CTEHJE.

3. Usmeputs nuamerp d mapuka MHKPOMETPOM, PACCTOSHHE S MEKIAY METKAMH M U 71 .

4. Bpocas mapuk B TPYOKY C KHIKOCTBIO, BKIIOUYHUTH CEKYHIIOMEDP B MOMEHT IMPOXOKICHHS
METKH 7 W BBIKIIOYUTH B MOMEHT IPOXOXKIEHUS METKU 7 (BU3YaJIbHO).

5. U3mepenHoe Bpemsi t 1 AuaMeTp MApUKOB (T.€. C MATHIO IIapUKaMK) 3aHECTH B TaOauIy 1.

6. BbraucianTb K03(GUIIMEHT BHYTPEHHETO TPEHUS I TS KXKI0T0 HIapuKa 1o ¢popmyre (6).

JlabopaTopnasi paGora Ne 5. «McciieoBanue 3/1eKTPOCTATHYECKHUX 110JIeil MeTOA0M
aHAJIOT0OBOM MOJEJIN»

Pabouee 3aganue

1.PaGota BbIMOJHSAETCS HAa KOMIIBIOTEPHOM aHaIOroBoil Mojenu mo cxeme 1, B KOTOpoi
TOYKAMH CETKHU COCANMHCHBI COITPOTUBIICHUAMMU.

2. Ha xaxnzplil y3e1 CETKM IOABECTH KypCOp MBIIIKA B BUIE «IPULEIBHOTO KPECTHKA»,
COBMECTHUB €0 C MEPEKPECTUEM CETKH, YTOObI OH CTaj OeNoro IBeTa M HaXkaTh JIEBOM KJIaBHILIEH
MBIILIKH, TOJBKO IPU HAXKaTUU Ha BCE Y3JIOBBIE TOUKU CETKH, KaK MIOKa3aHO HA PUCYHKE HUIKE,

3. Manee Oyner AaHO mporpamMmoii 1o0po Ha JajbHelre Bau JeHCTBUS «TaHHbIE IPUHSATHI.

4. HNanee cineayeT KOMaHJa «Ha)XaTh Ha KJIABUIIY <«OKBUIIOTEHUUAIbHBIE JTUHUM», €€ HYKHO
HaXUMaTb MHOT'OKpPAaTHO, 6y216T BBIPUCOBBIBATHECA KaPTHHA DKBUIIOTCHIUAJTbHBIX JIMHHUH.

5. Korma 3akoHuMTe, MOCTYNUT KOMaHAAa HAXMUTE HA KIABHUIIY «CUJIOBBIE JIMHUM
MHOTOKPaTHO Oy/E€T PUCOBATh CTPYKTYPY CHUJIOBBIX JIMHUI B UTOT€ MOIYYUTCS KapTUHA HAa PUCYHKE |

Jla6opaTopnasi pabora Ne 6. «HMcciienoBanue 3aBUCHMOCTH MOIITHOCTH H K03 dpuumneHta
M0JIE3HOT0 /IeliCTBUSI MCTOYHUKA TOKA OT HATPY3KI)
PatGouee 3aganue
1. CoOpatb cxemy, MpeACTaBICHHYIO Ha pHC. 4.
2. llpu BBIKIIOYEHHOM Kiroue K, BKIIOUUTb KIHOY K, IIPU ATOM IOKA3aHUS BOJBTMETPA

Oynyt 6mu3ku k BennmunHe DJIC ucTouHmKa. 3anucarh MoKa3aHus BOJIbTMETPA.
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3. 3amkHyTh K04 K,. M3MeHss CONpOTHBICHHE HArpy3KH HU3MEPUTh CUIIy TOKa U

HAIpsDKEHUsT HAa Harpys3Ke, pe3yJbTaTbl MU3MEPEHMsI IPOM3BECTH HE MEHbBIIE, YeM JUIs
JIeCATH 3HAYEHUH CHUJIbl TOKA B LENH, MEPEeKPBIBAIOLIMX BECh JAMAINA30H BO3MOXKHBIX
3HaueHUM Toka. Pe3ynbrarel n3mMepeHuil 3aHecT B Tabuuny 1.

3 cemecTp

Jladoparopnasi padora Ne 7. «HcciieoBanne HAaMarHu4uBaHusi GeppoMarHeTHKOB C
MOMOIIBI0 OCHULIOrpaga»

1.

Padouee 3aganue

HabOmonate meriio rucrepe3uca (GpeppruMarHUTHOrO KOJIbIa JTaOOpPaTOPHOTO MaKeTa Ha
dKpaHe ocruniorpada.

K rrezmam manenm "Bxon"' MakeTra MOAKIIOUMTH Bbixoa renepatopa "0-30" (50 I'm).
[MonkmrounTs K cxeme ocuuiuiorpad.

VYBenuurBas amIUIMTyIy BBIXOAHOTO HAMPSDKCHHS TEeHepaTopa U, TaKuM 00pa3oM,
aMILTUTYy TIEPEMEHHOTO TOKa B 00MOTKe L1, MakeTa HaOI0JaTh HA 3KpaHe ocIruiorpada
TMIETIIFO TUCTEPE3HCa.

YcTaHOBUTh Ha JKpaHe ocuwuiorpada NETIr TUCTepe3uca, ONU3KYI K TMpeAeiIbHOM.
3apucoBaTh HAOJMIOJACMYIO IETII0 THCTEPE3UCa, HMCIONB3ysS MAcIITAOMPOBAHHYIO CETKY
ocmmutorpada.

Omnpenenuth MarHuTHBIE napameTpsl (eppuToBoro obOpasma (Topowaa) TO MeETie
ructepesuca. [ HabmrogaeMol netiu 3anucaTth BenuauHbl oTpe3koB OHc, OHs, OBocr,
OBs (cwm. puc.1).

Boruucnute H., Boem, Bs, Hs , ucnons3ys ¢opmynsl 8-11, HeoOXxoaumbie mapaMeTphbl
YKa3aHbl Ha MaKeTe.

CHSATh KPUBYIO Ha4aJIbHOTO HAMAarHWYMBAHUS 00pa3ia Npu OCHHLIOTpagUpOBaHUU TIETEIb
rucrepesrca. Pa3mMarHuTuTh 00paserl, T.e. yMEHBIIUTh BBIXOHOE HANPSHKEHUE TeHepaTopa
70 HyIs, TIPU STOM METJsl TUCTEpe3rca Ha dKpaHe ocIiorpada MmpeBpaTUTCs MOUTH B
TOYKYy, cooTBercTBytomyto H~ O u B~ O. Jlanee cineayer yBEIWYUBATH AMIUIUTYIY
MEPEeMEHHOTO HAaMpsDKeHUS HEOONbIIMMH  CTYHNEHSMH W JUISl  KaXAOW U3 HHX
peructpupoBath BenuuuHBI OTpe3koB OX m OY. DT OTpe3KH COOTBETCTBYIOT HE
MpeieIbHON MeTie TUCTEPE3UCa, a YaCTHRIM METISAM U HeCYT MH(GOPMAIUIO O 3aBUCUMOCTH
B=f (H). Pe3ynpTaThl M3MEpEHHIi 3aHECTH B TAOJHUILY.

JlabopaTopnasi padota Ne 8. «CJi0:keHHe TAPpMOHHYECKUX KOJIEOAHUIA ¢ MOMOIIBIO

ocuuiorpaga»

PaGouee 3aganne

1. C nomompto ocuwuiorpada MOMyYUTh OCHUUIOIpAaMMY TapMOHMUYECKUX KoJeOaHHiA,

2.

OTIpeAETUTh MapaMeTPbl CHHYCOUJAIbHOTIO CUTHAA.
HccnenoBaTh  CIOXKEHHE B3aMMHO NApajUIEIbHBIX M B3aMMHO IEPIEHAMKYIISPHBIX
KOJIEOaHUH.

Hayuntbcs u3MepsaTs pasHOCTh (a3 TapMOHMUYECKUX KOJIEOaHWH OJMHAKOBOM YaCTOTHI
METOJIOM CJIOXEHHUS KojeOaHui; HaOmogaTh W aHanu3upoBaTh Gurypsl Jluccaxy u
OIpeIeNIATh 0 HUM YacTOTY HEU3BECTHOT'O KOJIeOaHusl.

JlaGopaTopHas padora Ne 9. «M3yueHue HuHTep(epeHIIH CBETa»

PaGouee 3aganue

1. BkJII0OYHMTH ONTHYECKUN KBAHTOBBINM T'€HEPATOP JIazep.

2. TlponmycTuTh W3My4YeHHE Jla3zepa uYepe3 pacCEeUBAIONIYIO JMH3Y M TepeMelnas BJIOJb

CBCTOBOI'O IIYYKa CHCTCMY N JJISL Ha6HIOI[CHI/IH KOJICI] HBIOTOHa, ILOGI/ITBCSI Xopouiero
OCBCUICHUA IMOBEPXHOCTHU IJIACTUHBL N.

3. Ilepensuras skpaH 3, NOOMTbCA HauydIieil BUIUMOCTH Kojen HbioToHa Ha skpaHe D.

W3mepuTh BETUYUHBI @ U 6 U BHECTU JaHHbIE B TAOIHUIY U3MEPEHUIA.
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4. C momompto koopauHatHor cetkn OX u OY, Ha skpane, u3MeputTh nuametrp Dy u
auametp Dy TemHoro xomnsua ¢ Homepom M 1o ocaMm OX u OY u paccuntars cpeaHuit
auametp. Auamerpsl Dy 1 Dy M3MepsATh 10 TOUKaM, JIeKaIIUM Ha CepeIUHE TOIIIHHBI
KOJIbIIa JIUIS TpeX MepBhIX KoJiel HptoTona. Pesynbrarel 3anectu B Tabmuity 1.

JlaGopatopnas padora Ne 10. «A3yuenune qudpaxuuu cBeTar»

Padouee 3aganue

1. HW3yuuth mudpakuMOHHYIO KQPTUHY OT IIEJIU U HUTH.

2. BxuntounTts Gs10K mUTaHU Ja3epa U yOeAUThCSA B HATMYMU ITyYKa Ha BBIXOJE.

3. YCTaHOBUTH peiTep C pa3IBMKHOHN INENBbI0O M TONYYUTh Ha dKpaHe AU(PaKIHOHHYIO
KapTUHy. M3ydnTh XapakTep M3MEHEHUs AU(PPAKIUOHHONW KapTHUHBI MPU HW3MEHEHUU
LIUPYHBI LIEH.

4. CoBMECTMTh HOJIb IIKaJbl Ha 3KpaHE C CEPeAMHOM LEHTPaIbHOIO MaKCUMyMa
T(QPaKIMOHHON KAPTUHBI U U3MEPUTH KOOPIMHATHI X MPABBIX U JIEBBIX MAKCUMYMOB 1,
2, 3 nopsaakos. i1 MakCUMyMa Ka)XXI0Tro MOPSAAKa ONPENEIUTh CpeJHEe 3HaUeHUEe X =
(Xk npas. T X« nes.)/2, U3MEPUTH paccTosHUE ¢ OT IENU A0 3KpaHa. J[aHHBIE 3aHECTU B
Tadymmy 1.

Jladoparopnas padora Ne 11. «UcciienoBanne COOTHOLIEHUSI HeonpeaeJeHHOCTel
I'eiizentepra».
Pabouee 3ananue

1. TIpoBepuTh cooTHOLIEHUS HeonpeaeneHnocTe ['eitzendepra s GoToHOB.

2. BrxumounTh OJIOK MHUTaHUS Jla3epa U YOSTUTHhCS B HAIMYHM MTydKa HA BBIXOJE. Y CTAHOBUTH
peiiTep co MIeNbI0 Ha ONTHUYECKYID CKaMblO M TOJNYYUTh Ha SKpaHe TUGPAKIHOHHYIO
KapTuHy. M3yunTh Xapakrtep wu3MeHEHHS IU(DPAKIMOHHOW KapTHHBI TPH W3MCHCHHUU
UIUPUHBI IIETH.

3. Jns maHHOMU IIMPUHBI IS U3MEPHUTH paccTossHue | OT menu 10 3kpaHa 1 KOOPIHHATHI Xy
U Xz MUHUMYMOB TIEPBOTO TMOpSIKAa CIpaBa U CjJeBa OTHOCUTEIBLHO IICHTPAIbHOTO
MakCUMyMa U ONpPEENIUTh CpeHEee 3Hau€HUEe KOOPIMHAThl MUHUMYyMa IMEpBOro MOpsaKa
Xmin = (Xnp + Xyes)/2. Pe3ynbrarsl n3MepeHuii, 3Ha4€HUE IUPUHEI 6 IEU U JUTHHBI BOJIHBI
A (DOTOHOB JIa3€PHOTO U3IIYYCHHS 3alUcaTh B TA0IUITY 1.

4. TloBropuTh H3MeEpeHUs i1 5 3HAYEHUH WHIMPHUHBI 6 Ienau. Pe3ynbrarel H3MepeHMi
3anucath B Tadauiy 1.

5. Tlo ¢opmyne (3) paccuutarh 3HAYEHUS BEIMUMHBI A JUISI PA3IUYHBIX 3HAYCHUH HIUPUHBI
IIENH, HAalTH cpelHee 3HaueHue A.p, aOCONIOTHYIO OIIMOKY AA, METOIOM CpenHei
abcomoTHON OomMOKU. THCTpyMEHTaNbHBIMU OLTUOKAMU MPSMBIX U3MEPEHHI peHeOpeyb.

6. CpaBHHUTH MOJyYEHHOE 3HAYCHHE BEJIMYUHBI A ¢ mocTossHHOW [lmanka 7, yOeauBIINCH B
MIPaBUIBHOCTH COOTHOIIEHUS HeonpeaeaeHHoctel [ eitsenOepra 11 GoToHOB.

JlaGopatopHnas pa6ora 12. «UcciienoBanue cBOWCTB M3J1y4eHHUs ONITHYECKOI0
KBAaHTOBOI'0 FeHepaTopay

Pabouee 3ananne

1. Onpenenenre pacXoAUMOCTH JIA3€PHOTO MyYKa.

1.2. BxirounTh 070K MUTAHUSA Jlazepa U YOeTUThCS B HAIMYMU U3TYUYEeHUS Ha BBIXOJIE.

1.3. PacmonoxuTh dKpaH D TEPHEHIUKYISIPHO K OCH My4YKa B TMOJOXKEHWH | W H3MEpHUThH
muametp dp. PazpaboraTth MeTOIMKY M3MEPEHUS THaMETpa.

1.3. IlepenBuHyTh 5KpaH Ha paccrossHue L u u3Meputs aumamerp myuka d; B HOBOM
NoJIOXKeHUH. JlaHHbIe 3anucaTh B TadIuUIy 1.

1.4. Yron pacxo/eHus JIa3epHOro IMydKa BBIYUCIUTH B paauaHax mo ¢opmyne 2. OUeHUTH
omuoKy Aa.

1.5. PaccuuraTth npeaenbHO JOCTHXKUMBIA MUHUMAJIBHBIN YroJl pacX0XIeHHsI, 00YCIOBIEHHBIN
audpaknueil Ha BBIXOJHOM OTBEPCTHH Jla3epa, 1o ciemyomeid gopmyne:an, = A/ D, rne D -
JMaMETP BBIXOJHOIO OTBEPCTHS Ja3epa; A - JUIMHA BOJIHBI H3aydeHHs. OLleHUTh OMHOKY  Adyyp.
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1.6. CpaBHUTDH MOTYyYEHHBIE 3HAYCHUS yTiia PEATBHOTO PACXOXKICHUS a+Ao  J1a3epHOTO MydKa
C TEOPETHYECKUM IMPEIEIIOM Oyp £ Al , CAENATH BBIBOJ.

2. OnpeneneHue JUIMHBI BOJTHBI JIA3EPHOTO U3TYYCHHS.

2.1. YcTaHOBUTH Iepe]] BEIXOIHBIM OTBEPCTHEM Jlazepa perTep ¢ nudpakiimoHHOM pemeTkoin ]
C M3BECTHBIM NIeproioM d M MOJIYYUTh Ha FKpaHe D AU(PPaKIHOHHYIO KapTHHY.

2.2. Ilponenath HEOOXOAUMBIE U3MEPEHHS B COOTBETCTBUU C (HhopMyJioi (4), JTaHHBIC 3aHECHUTE
B TaOIUILY 2.

2.3. Paccuurath 3HaueHue A 1o ¢opmyie (4) v OIEHUTH OMHOKY AA.

3. OnpeneneHue CTENEHH MOJSIPU3ALINHN JTa3€PHOTO U3ITYUCHHUS.

3.1. Ha onTuueckoil ckamMbe B NOJIO)KEHHMU | yCTaHOBUTH peltep ¢ mnossgpuzaropom lI, B
MOJIOKEHUU 2 — poTodsieMeHT. POTOANEMEHT HOIKIIOYUTH K BOJIBTMETPY.

3.2. Bpamas mnonsipu3zatop, HaONOAaTh 3a M3MEHEHHEM IOKa3aHUU BOJBTMETpa. BrIOpath
JUana3oH BOJbTMETPA, HA KOTOPOM MAaKCHUMaJIbHOE OTKJIIOHEHHE CTPEJIKH MpUOopa MPOUCXOAHUT, MO
BO3MOYKHOCTH, Ha BCIO LKAy proopa.

3.3. Bpamas nonsipusatrop, MoJy4uTh MaKCUMaldbHYI0O MHTEHCHUBHOCTH Ja3€pHOTO IMy4yka Ha
BBIXO/I€ TOJISIpU3aTOpa U U3MEPUTH COOTBETCTBYIOIIEE HANPSAKEHUE Umay , MOIYYUTh MUHUMAJIBHYIO
WHTEHCUBHOCTb JIA3EPHOT0 My4YKa U U3MEPUTh COOTBETCTBYIOIIEe HanpsokeHue Upmin .

3.4. IloBTOpUTH M3MEPEHUS, ONMCAHHBIE B IYHKTE 3, HECKOJIBbKO pa3. Pe3ynbrarhl usmepeHuit
3aHecTu B TaOmuILy 3.

3.5. Ucnonb3ys hopmyisl (5) u (6), paccuyuTarh CTEIEHb NOJISPH3AUH P Ta3epHOT0 U3ITydeHUS
1 abCOMIOTHYIO OMMOKY AP, cienaTh BBIBOJIBL.

8.1.9. TunmoBbIe 3a1aHusI AJI51 KOHTPOJIbHOU PadoTHI JAJIsl 3204HOI (POPMBI
KonTponbras pabota coctout u3 10 3amaq, BapuaHT BEIOMpALSTCS 110 TIOCIeIHEH Tudpe HoMepa
3a4eTHOW KHIKKU IO TaOJIMIle BApHAHTOB.
Bapmua Howmepa 3agau
HT

11 | 21 31 41 51 61 71 81 91
12 | 22 32 42 52 62 72 82 92
13 | 23 33 43 53 63 73 83 93
14 | 24 34 44 54 64 74 84 94
15 | 25 35 45 55 65 75 85 95
16 | 26 36 46 56 66 76 86 96
17 | 27 37 47 57 67 77 87 97
18 | 28 38 48 58 68 78 88 98
19 | 29 39 49 59 69 79 89 99
20 | 30 40 50 60 70 80 90 100

O O|INO OB WIN|F-
O O|INO OB WIN|F-

[HEN
o
[EEN
o

HpI/IMepHHC 3aiavu IJid BBIIIOJIHECHUS KOHTPOJIBHBIX pa60T:

2 cemecTp

1. ABTomMOOUIHF Hauan ABWXKEHHUE IO MPSMOMY IIIOcce cO cKopocThio Vi = 50 xM/4. Yepes
BpeMs At = 0,5 4 B TOM k€ HaIllpaBJI€HUH BBILIEN JAPYroi aBTOMOOMIIb CO CKOPOCTBIO Vo = 70 Km/u.
Omnpenenure, yepe3 kakoe BpeMs f BTOpoil aBTOMOOWIJIb JOTOHMUT NMEPBBIA U KaKOe pacCTOSIHHE Sy
MPOUIET 0 3TOTO.

2. Ilepsbie 200 KM IyTH MO MPSIMOMY IIOCCE aBTOMOOMIIb JIBUTAJICS CO CKOPOCThIO Vi = 60
KM/4, a octaBmuecs 100 km — co ckopocTbio Vo = 70 km/4. OmpenenuTe CpeqHIO CKOpOCTh <V>
aBTOMOOWJISI HA BCEM IyTH.

3. ToHkwmit crepxeHs HUHOM =20 cM HeceT paBHOMEpHO pacnpeneneHnbiii 3apsin  =0,1 MxKor.

OHpe)IeJ'II/ITB HaMNps>KECHHOCTD E SJICKTPUYECCKOT'O ITOJIA, CO3AaBA€MOT0O pacCIpCaACIICHHBIM 3apsAJ10M B
TOYKC A, JIexKallleil Ha ocHu CTCPIKHA Ha paCCTOAHUU a =20 cM OT ero KOHIIa

4. ITo ToHKOMy moaykoJably paguyca R= 10 cM paBHOMEpHO pacHpeneseH 3apsi C JMHEHHOU
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mioTHOCTRIO P = 1 MkKi/M. Onpenenuts HanpsbkeHHOCTh E 37IeKTpUYecKoro modis, Co3/1aBaeMoro

pacnpeesIeHHbIM 3aps10M B Touke (), COBIAAIOIIEH C LIEHTPOM KOJIbIIa.

3 cemecTp

51. Ha miens HOpManbHO MaJaeT MapauieIbHbI My4YOK MOHOXPOMATHYECKOro cBeTa. [[inrHa BOJIHBI
MaJarolero CBeTa yKiaablBaeTcs B MpHHE 1mienu 8 pa3. KakoBa mupuHa HyJIeBOro MakCUMyMa B
nudpaKIMOHHON KapTHUHE, IPOCHUPYEMOi JIMH30M Ha dKpaH, OTCTOSIIMKA OT JIMH3BI HA paccTosHue |
=1m?
52. Ha Hempo3pauHylo IUIACTHHKY C Y3KOM IENbI0 HOPMAJIbHO MaJaeT MOHOXPOMATHUYECKHHA CBET.
VTon OTKJIOHEHUs JIyYel, COOTBETCTBYIOIMI BTOPOM CBETIION nu)paKIMOHHON nooce, paseH 1°
CKOJIBKMM JUIMHAM BOJIH MTAJAI0LIEro CBETa paBHA IIMPUHA 1Ienn?
53. Ha paccrostHum 2 M OT TOYEYHOTO MOHOXPOMATHYECKOro McTouHuka cBera (A =5 10” M)
HaxoauTcs 3kpaH. [locepeanHe MeXy HCTOUHUKOM U 3KPAaHOM PacIoJIOKE€HA HEIPO3padyHasl [upma
¢ orBepctueM paauycom 1 mm. Hlupmy nepememaror k 3kpany Ha pacctostaue 0,75 M. Ckoabko pa3
npu ee nepeMenieHnu OyJeT HaOoIaThCs TEMHOE MATHO B LEHTPE MUGPPAKIIMOHHON KapTHHBI Ha
sKpane?

* (BapuaHTbI KOHTPOJBHBIX paboT paszmerensl B JUOC.

8.3. TunoBble KOHTPOJbHBbIE 3aJaHUSl WIH HHbIe MATEPHATBI /Uil IPOBEIEHHs
IMPOMEXYTOYHOU ATTECTALIUA

dopma TPOBEJCHUS MPOMEKYTOYHOH ATTECTAMHM 1O JUCIUIUIMHE: JK3aMeH (N0 pe3yibmamam
HAKONUMeNbHO20 petimuted Uil 6 (popme KOMNbIOMEPHO20 MeCMUpoB8aHusl).

Yemuo-nucomennas @opma no 9K3AMEHAYUOHHLIM Oulemam npeononaeaemcs, Kak
npasuo, OJisi COauu aKademueckoll 3a00HCeHHOCMIU.

Ilepeyenb BONIPOCOB U 3aIaHUM 1JIA MOATOTOBKH K IK3aMeHYy

OIIK-4. Crioco0eH nNpuMeHATh He00X0AuMbIe (PU3HYECKHE 3aKOHBI 1 MO CJIH 1JIsl PeIICHHU S
3a1a4 NpogecCHOHAIBbHOM e TeJIbHOCTH

2 cemecTp

1. CBs13b NOTEHLIMATIBHON YHEPTUH C CHIIOH, IEHCTBYIOIIEH HA MATEPUAIIBHYIO TOUKY.

2. 3aKOH COXpaHEHHUs dHepruu U umnyibca. CoymaapeHue abCOTIOTHO YIPYTUX U abCONMIOTHO
Heynpyrux ten. Koadduiment BoccraHoBieHHs. DHEPrust 0CTaTOYHOM 1eopMaltu.

3. MowmenT cuiibl. HampaBieHue BeKkTopa MOMeHTa cuitbl. [lnedo cuibl.

4. MoMmeHT wuMmmyinbca. MOMEHT HMIyJIbCa MaTEpUAIbHONW TOYKH, BPALAIOLIETOCS TENA.
Hamnpasnenne BekTopa MOMEHTA UMITYJIbCA.

5. MomeHT uHepuuu Tena. MOMEHT WHEepLUH Tell MPaBHJIBHOW TeoMeTpudecKoil (HhopMel
(koJIBII0, JHCK, THap, CTEpkeHb). Teopema IllTeitHepa.

6. OCHOBHOH 3aKOH AMHAMUKH BpalllaTelbHOIO JBMKEHUsA. OCHOBHOE ypaBHEHUE TUHAMUKU
BpAaIllaTeIbHOTO ABUKECHHUS.

7. Kunetnueckasi 2HEpPIUs BpAIAIOIIErocs TeNa, KaTAEerocs Tena.

8. 3aKOHBI COXpaHEHHUSI MOMEHTA UMITYJIbCA U SHEPTHH NPHU BpALIATEIbHOM JIBUKEHUH.

9. Tupockommueckuit 3pdexr. T'mpockon. Ilpemeccus rupockoma. Yactora mpeneccuu
rupockomna. ['mpokommac.

10. CTO. ITocrynats! DiinmreitHa. [Ipeodpasosanus Jlopenma. CiaencTsus u3 npeodpa3zoBaHuit
Jlopenua.

11. DnemeHTHI peNATUBUCTCKON MEXaHUKH. PeNITUBUCTCKHE Macca, UMITYJIbC. DHEPTUS MOKOS,
MIOJIHASL DHEprus, KWHeThdeckass sHeprus. CBsA3b MEXIy IMOJHON JHEpruerd W pPeNITUBUCTCKON
Maccoi.
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12. OCHOBHBIE TIOJOKEHUA MOJICKYJISIPHO-KUHETUYECKOW Teopur. CTaTUCTUYECKHH |
TEPMOJMHAMMYECKUA METOABl HcCclefnoBaHusA. TepMoauHamuueckue mnapameTpbl. KonnuecTBo
BEIIEeCTBA.

13. MWneansuwiii ra3. PaBHoBecHoe cocrosinue. Penmakcamusi. Bpems  penakcanuu.
TepMmoanHaMuyeckuit mpoiiecc, AuarpaMmma rnpoiecca.

14. 3aKkoHBI UCATLHOTO Ta3a JUIsl U30MPOIECCOB, TUAarpaMMBbI MTPOIIECCOB (M30TepMa, n300apa,
H30X0pa).

15. YpaBHeHue cocTosHUS HIeanbHOrO raza. OOBEAMHEHHBIN Ta30BBIA 3aKOH. MeToauka
pelleHus 3a/1a4 Ha T'a30Bbl€ 3aKOHBI.

16. OcHOBHBIE YpaBHEHHs MOJEKYJISIPHO-KMHETUUYECKON Teopuu uaeanbHoro rasa. CpenHss
KMHETUYeCcKasi HEPTUs TEIUIOBOTO JBIKEHUS MOJIEKYII, €€ CBsI3b C a0CONIIOTHON TeMIlepaTypou.

17. Yucno creneneir cBOOOABI MOJEKYNBI. 3aKOH PaBHOMEPHOTO PACHpPECIICHUs] YJHEPTUHU 11O
CTEMEHSIM CBOOO Il MOJIEKYJIBI.

18. Pacmipeznenienre MOJEKyl HAEATBHOIO raza 1mo CKOpocTsM (pacrpezenenue Makcemna).
Cpennsisi CKOpOCTb, CpEeTHEKBAIpaTUYHAS CKOPOCTh, HanboJIee BEpOSITHASI CKOPOCTb.

19. bapomerpuueckas (opmyna. Pacmpenenenne MojeKyn WIAEaabHOTO rasa MO 3HAUYCHHSM
NOTeHLMaIbHON Hepru (pacpeneneHue boabivmana).

20. SBnenus nepeHoca. CpeaHee YUCIIO CTOJIKHOBEHMM, CpelHss JUIMHA CBOOOIHOIO Ipodera
MOJIEKYII.

21. 3akonsl auddy3un, TEIUIONPOBOAHOCTH W BHYTPEHHEro TpeHUs. MOIeKyaspHO-
KUHETHUYeCcKasi TEOPHsI 3TUX SIBICHUU.

22. BHyTpeHHSS 3HEprus HuealbHOro rasza. Pabora raza B TepMoanHamuke. TemmooOMeH,
KOJIMYECTBO TEIJIOTHI.

23. IlepBoe HayaJl0 TEPMOAMHAMMKH, €T0 IPUMEHEHUE K M30IMpolieccaM U aauabaTuyecKoMy
poLeccy.

24. Temno0eMKOCTh MJICATBHOTO ra3a. 3aBUCUMOCTh TEIUIOEMKOCTH HJCallbHOTO ra3a OT BHa
npouecca. YpasHenue Maiiepa.

25. AnmabGarmyeckuit mpouecc. YpaBHenue Ilyaccona. Ilokazarenr aauabaThl, €ro
3aBUCHUMOCTB OT YHCJla CTeTeHel cBOOOIbI MOJIEKYJI Ta3a.

26. O6paTumble U HeOOpaTUMBbIE Mpolecchl. Bropoe Hauano TepMOJUHAMUKH.

27. CTaTuCTUYECKOE TOJIKOBAHHWE BTOPOrO Hayajla TepMOAMHAMHUKHU. DHTpomnus. Bo3pactanue
SHTPOIMH ITPY HEPABHOBECHBIX Ipolieccax. TpeTbe Ha4alo TEPMOJUHAMUKHY.

28. Iuxnuueckue nporecchl. TernoBble IBUraTenu U XojaoauibHble MamuHbl. [{ukn KapHo u
ero K03 GUIUEHT MOJIE3HOTO ACHCTBHUS.

29. VYpaBHenue Ban-nep-Baanbca. Ilepexon u3 ra3o00pa3HOro COCTOSHUSIL B SKHUIKOE.
Kputnueckue napamerpbl. Dpdext Jxoyna-Tomcona. Cxikenue razon. Mcmapenue un kunenue
xuakoctel. Trepapie Tena. Kpucrannmmueckue permerku. da3oBble mepexopl MEXAY arperaTHbIMU
cocrosiHuAMHU BelecTsa. Pa3oBble nepexoasl 1 u 2 pona.

30. ITpumenenue Teopembl OcTporpajckoro-I'aycca. 3apsikennas chepa.

31. Ilpumenenue teopembl Octporpajckoro-I'aycca. PaBHOMepHO 3apsKeHHBIM MO 00beMy
nIap.

32. Pabora anekrpuueckoro mois. L{Upkyssuus BeKkTopa HAMPSDKEHHOCTH AJIEKTPHUECKOTO
noJisi. Jloka3arenbCTBO MOTEHIIMATIBHOCTH AJIEKTPUUECKOTO MOJIS.

33. CBs3p MeXIy HaNpsHKEHHOCTbIO M moTeHIHamoM. OOmuil ciaydaid, OJHOPOAHOE
AIIEKTPUYECKOE MOJIE.

34. DHeprus B3auMOAEHCTBUS MEKTPUIECKUX 3aPAI0B.

35. /IBrKeHHE 3apsOKEHHBIX YACTHIl B JJEKTPUYECKOM I0JI€. 3aKOHbl COXPAHEHHs JHEPTUU
UMITyJIbCA.

36. JIMDJIEKTpUKHU. DNEKTPUYECKUUA AUMNONb. J[MMOnbHBIA MOMEHT. J[MMojib BO BHELIHEM
AIIEKTPUYECKOM IIOJIE.

37. llomapum3amus naudneKTpukoB. Bekrop mnomspusanuu. Ilose BHyTpH JIHAIEKTpHUKA.
JusnexkTpudeckasi IpOHULAEMOCTD CPEJIbI.

38. Bektop omekTtpuueckoro cmemnieHus (dnekTpuueckas wHAyKmus D). Teopema
Octporpaackoro-I'aycca ans Bekropa D.
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39. CerHeTodeKTprKH, UX CBOMCTBA M UCITOJIb30BaHUE.

40. TIpoBOOHUKM B AJIEKTPOCTATUYECKOM IIOJIE. DJIEKTPOCTATHUECKAass WHAYKLHUA. Y CIOBUS
PaBHOBECHS 3aps10B B IPOBOJHUKE.

41. DnexTpoeMKOCTh NPOoBOIHUKOB. KoHieHcaTOphl. EMKOCTD pa3inyuHbIX KOHJEHCATOPOB.

42. EMKocTh 0aTapen KOHAEHCATOPOB, UCIIOIb30BAHUE KOHJEHCATOPOB.

43. DHeprus 3apsHKEHHOTO KoHJeHcaTtopa. OO0bemMHasi MJIIOTHOCTh IHEPTUU AJIEKTPUUECKOTO
TI0JIsI, pacyeT SHEPIUH HEOJHOPOJHOTO 3JIEKTPUUECKOIO MOJS.

44. YcnoBusi CyIlIecTBOBaHUS IEKTpUUecKoro Toka. Cuia Toka, IIIOTHOCTh TOKA.

45. Dnexktpuyeckas 1enb. ICTOYHUKH TOKa, CTOPOHHUE CHJIBI, AIeKTpoaBmkyIas cuia (3/C)
MCTOYHUKA TOKA.

46. 3akon Oma 11 OJHOPOJHOTO Yy4YacTKa OJJIGKTPHUYECKOW Iienu. PaboTa W MOIIHOCTH
MOCTOSIHHOTO TOKa. 3akoH J[xoyins-JleHna.

47. 3akon Oma JiJ11 HEOJTHOPOAHOTO y4acTKa JIEKTpUUYecKoil nenu. HampsbkeHue u pasHOCTh
NOTEHLIMAJIOB JUIsl HEOJHOPOAHOI'O YYaCTKa 3JIEKTPUUECKON LEH.

48. 3akon Oma I 3aMKHYTOM 3JIeKTpuueckoi menu. Ilome3Has MoniHocTh, KOG UIIHMEHT
MOJIE3HOT0 AEHCTBHS UCTOYHUKA TOKA. TOK KOPOTKOTO 3aMbIKAHUS.

49. 3akon Oma B nuddepenuuanbHoi hopme.

50. IIpaBuna Kupxroga. Pacuer pa3BeTBICHHBIX AIEKTPUICCKUX ICTICH.

51. IlpeBpallieHust SHEPTUU B ANEKTPUUECKUX LIETISIX.

52. Knaccuyeckas 371IeKTpOHHAs TEOPUS JIEKTPOINPOBOJHOCTH METAIIIIOB.

53. SIBieHne CBEpXIIPOBOJAMMOCTH. DIEKTPUUECKUN TOK B BAKYyME, ra3ax U )KHIKOCTSIX.

3 cemecTp

54. CpoiicTBa MarHMTHOro moisisi U ero xapakrepuctuku. Cuna Ammnepa. Cuna JlopeHua.
MarnuTtHas UHIYKIIUS.

55. MaruuTHelii MOMEHT KOHTYpa C TOKOM. /[elicTBME MarHMUTHOIO IOJIS HA KOHTYP C TOKOM.
DHeprusi KOHTypa ¢ TOKOM B MarHUTHOM TI0JIE.

56. 3akoH buo-Casapa-Jlamiaca 1 ero npuMeHEHHUE K pacyeTy MOCTOSIHHBIX MATHUTHBIX MOJIEH.
JAU-meron. [IpuHIuUI cyneprno3unuu.

57. TIoTOK ¥ UPKYJSIIIUS BEKTOpa MarHUTHOW WMHIYKIMU. 3aKOH TOJHOTO TOKAa. MarHutHoe
T10JIE COJIEHOU1a, TOPOUAA.

58. PaboTa MarHUTHOIO MOJISl O MEPEMEILIEHUIO TPOBOAHHUKA C TOKOM, KOHTYpa C TOKOM.

59. JlBukeHWe 3apsDKEHHBIX 4YacTUL B  DJIEKTPUYECKOM W MAarHUTHOM  MOJSIX,
MacCCHEKTPOMETPHs, YCKOPUTENHN 3apsHKeHHBIX YacTull, agpdext Xomna, MI'/[-reneparop.

60. DnexkTpoHHas Teopust MarHeTusma. HamarHnueHHoOCTb.

61. lnamaruutHeiil o3¢ dexrt. lnamarneTHky U napaMarHeTUKH.

62. Onucanue Mok B MarHeTUKax. YCIOBUS Ha TpaHUIIE pasjena JByX MarHeTukos. llone B
BO3AYIIHOM 3a30p€ CEepACYHMKA Topouja. HampseHHOCTh MAarHuTHOro Imojis. MarHuTtHas
IIPOHULIAEMOCTD CPEJIBL.

63. ®eppomarHetuku, ux cpoiictBa. KpuBas CroneroBa. MaruuTHblii rucrepesuc. Touxa
Kropu. CnmHoBas mpupona HamarHuuumBaHus (eppomarnetukoB. @Pepputhl. Pabora 1m0
nepeMarHuuuBaHuio (eppomarHeTukoB u deppuron. Kectkue M MArkve QpeppoMarHeTHKH, UX
MCIIOJIb30BaHUE.

64. SlBneHue 3MeKTpOMAarHUTHOW MHAYKIMH (onbIThl Dapazes). 3aKOH 3JIEKTPOMAarHUTHON
uHaykuuu. [Ipasuio Jlenna.

65. BpIBOJ 3aKOHA AJIEKTPOMArHUTHOM MHIYKIIMM Ha OCHOBE 3JIEKTpPOHHON Teopuu. Cuia
Jlopenna kak CTOpOHHSS cuia. BUXpeBoe aiieKTpudecKoe moJie.

66. Bpamnienue paMKy B MarHUTHOM TI0JIE.

67. SlBneHue caMOMHIYKIUH. HHAYKTUBHOCTH KOHTYpa, WHIYKTUBHOCTh KaTYIIKH.
[Torokocuennenue. 9JIC caMOUHIYKIIMH.

68. DHeprus MarHuTHOTrO NoJisi. OObeMHas! MIIOTHOCTh SHEPTUH MarHUTHOTO TIOJI.

69. Teopus 2IeKTPOMarHUTHOTO MoJIsl. Y paBHeHUsI MakcBelia B UHTErpajibHOU (hopme.

70. Dy1eMEHTBI BEKTOPHOIO aHanu3a. /[uBepreHuus 1 poTop BEKTOPHOTO MOJIS.

71. YpaBHenuss MakcBemia B quddepeHnuanbaon hopme.

72. Uicnonp3oBaHue ocipuiorpada s u3ydeHusi TapMOHUYECKUX KOJIeOaHM.
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73. CBoOomnbple 3aTyxawliue KojeOaHus, auddepeHImaibHoe ypaBHEHUE 3aTyXarollux
Kosnebanuii, ero pemenue. Ilapamerpsl 3aTyxaromux Konebanuil. KoadduuueHnt 3aryxanwus,
norapu(MUUECKHUI TEKPEMEHT 3aTyXaHus, TOOPOTHOCTD.

74. Bomyxnennsie xonebanus. JuddepennuanbHoe ypaBHEHUE BBIHYXKICHHBIX KOJCOaHU,
ero pemenue. [lapameTpsl BEIHYKIEHHBIX KOJIEOaHUH.

75. SIBneHue pe3oHaHca. Pe3oHaHCHas 4acToTa. 3aBUCHMMOCTb aMILIUTYJbl BBIHYKIEHHBIX
KoJIeOaHUH OT 4acTOThl. Pe30HaHC B TEXHUKE.

76. Llenb nepeMEHHOI0 TOKAa. AKTUBHOE, EMKOCTHOE M MHAYKTUBHOE conpoTuBieHud. [lonHoe
COIPOTHBIICHUE JICKTPUUECKOH LICTIH.

77. BekropHas auarpamMma JUIsl KOJIGOaHW B IEMHM MEPEeMEHHOTO TOKa. lcmoib30BaHUe
JarpaMMsl JJ1s ONIPEJeSIEHUs TapaMeTpoB KoJaeOaHuii.

78. JlelicTByroIME 3HAUE€HUE CHJIBI TOKA U HAIIPSDKEHUS B LIETIH IIEpEMEHHOro Toka. CpenHss
MomrHOCTh. Koaddurment momuocTy.

79. Bousnbl. Ilonepeunble M NpoaosbHbIE BONHBI. DPOHT BOJIHBI, BOJIHOBAs IOBEPXHOCTD.
[TapameTpsl BOIHBI. Y paBHEHHE INIOCKOHN M chepruiecKoi BOJHBI. BolHOBOE ypaBHEHHE.

80. Oueprust ynpyroil BojHbl. IlmoTHOCTh 3Heprum ynpyroil BoiHbl. IlmoTHOCTH mMOTOKA
SHEPrUHU yIpyrou BojHbl. Bektop YMoBa.

81. 3BykoBbIe BOJHEL. CKOPOCTH 3BYyKa B razax. dddekr Jormepa.

82. Ilpunun cynepno3unuu. Matepdepenius u audpaxiust BosiH. CTosdre BOJIHBL.

83. Teopust 2JIeKTPOMAarHUTHOTO TOJIA. Y paBHEeHUs MakcBesa.

84. DnekTpoMarHWTHblE BOJHBI. CBOICTBAa  3JIEGKTPOMAarHUTHOM  BOJHBI.  DHEprus
AJIEKTPOMArHUTHOM BONHBL. BekTop IloiTunra.

85. BonnoBas ontuka. Bugumbiii cBeT. CBeToBol BekTOp. MIHTEHCUBHOCTH cBeTa. [IpunHiumn
I'toiirenca-dpenens.

86. Murepdepennns cpera. YCIOBHE MAKCHMyMa U YCIIOBHE MHHUMYMa JUJIsl HHTEP(HEPEHIIIH.
PacueT unTepepeHInOHHOM KAPTUHBI OT IBYX TOUEYHBIX UCTOUHUKOB.

87. Pacuer uHTep(PEpEeHIIMOHHON KapTHHBI B TOHKHUX IUICHKax. [1osochl paBHOM TOJIIMHBL,
110JI0CHI paBHOTO HakioHa. Konbna HeroTona.

88. udpakuus cera. Meton 300 @penens. BekropHas auarpamma. {udpakuus Ha Kpyriom
OTBEPCTHUH, HA JHCKE.

89. ludpakuus B mapawienbHbiX Jydax. [Qudpakmus Ha menu, HUTH. JudpaximroHHas
pemerka. /ludpakunonHas peuieTka, Kak CIEeKTpalIbHbIA MpHOOp, ee pa3peliaromas cuia, yrionas
qucriepcus. Ycinosue Pases.

90. Mudpakuus B mpocTpaHcTBeHHOW pemierke. @opmyna Bynbga-bparra. Pentrenonckas
CIIEKTPOCKONHUA. PEHTT€HOCTPYKTYPHBIN aHAINU3.

91. IlpakTuueckoil mnpuMmeHeHue HHTepdepeHunun U audpaxkmuu. [IpocBeTneHHEe ONTHKH.
Hedexrockonus. Cnextpomerpusi. aTepdepomerpsl. I'onorpadusi.

92. B3auMoJelCTBUE CBETA C BELECTBOM. JJIEKTPOHHAs TEOPHs B3auMoAecTBus. ucnepcus
ceera. [lormonienue cera, 3akoH byrepa. Paccesnue cBera, 3akoH Pastes.

93. Ilonspuszauus cera. Bunel nmomsipusoBanHoro csera. [lomspuzaropsl. 3akoH Maimoca.
CreneHb NOJSIPU3ALMY CBETA.

94. Tlonsipu3anus cBeTa IpHU OTPaXKEHHUH, 3aKOH bprocrepa.

95. JIBoiiHoe myuenpenomiienue. Juxpousm. [IpuMeHeHns nogsspu30BaHHOTO CBETA.

96. AGCOIOTHO YEepHOE TEJ0, ero u3nydeHue. CriekTpaabHas CBETUMOCTh a0COIOTHO YEPHOTO
tena. 3akoHn Ctedana-bonpiimana. 3akon Buna.

97. ®opmyna Panes-/xunca. KBantoBas rumoreza u ¢opmyna Ilnanka. CpaBHeHHE C
HKCIIEPUMEHTAIbHBIM CIIEKTPOM U3ITy4eHHUs a0COIIOTHO YEPHOTO Tea.

98. Buemnuit Qorordpdexr. 3akonsl Bruemnero Qortosdpdekxra. BonpT-amnepHas
XapakTepucThka ¢poroanoaa. Y paBHeHHe DWHINTEHHA 1t BHeIIHero ¢porodddexra. DOTOH, SHEPrHst
¢dorona, uMIynsc GoToHa.

99. Dddexr Komnrona. Kanrosas Teopus apdexra.

100. U3nyuenue u3onupoBaHHbIX aToMOB. CHeKkTp u3iaydeHHs aroma Bojopoja. IloctynaTs
bopa. bopoBckas Teopus atoma BOAOpoOAa.
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101. T'unore3a ne-bpouna. Jlnuna BomHbl ne-bpoing. OnbITHOE MOATBEPKIECHUE BOJTHOBBIX
cBoiicTB BemecTBa. CooTHomeHHE HeompeneneHHocTeil [eitsenOepra. CnencTBusi M3 3TUX
COOTHOILIEHUH.

102. YpaBuenue lllpeaunrepa. BonnoBas ¢ynkmus, ee ¢pusmueckuit cmpicn. Mcnonb3oBanue
BOJIHOBOHM (DYHKIIMU B KBAHTOBOW MEXaHMKE.

103. Imxenue cBoOogHON yacTubl. Y paBHenue lllpeannrepa myis cBOOOIHOM YacTUIIBI U €TO
pemienue. CyniHOCTh BOJIHBI Ae-bpoiiis.

104. Yactuua B noreHuuainbHoi sme. YpaBHeHnue lpenunrepa, ero pemenue. KBanroBanue
sHepruu yactuuel. [Tpuanun coorsercTBus bopa.

105. 'apmonnueckuii ocunsuisitop. Ypasuenue Lllpenunrepa. KBanroBanue sHepruu.

106. Tynnenbublli 3¢dekr. YpaBHenue Illpenunrepa s 4YacTHIBI, TPOXOIAIICH Uepes3
noTeHIaIbHbIN Oapbep. Koadduuuent npozpaunoctu 6apbepa.

108. Atom Bomopona. YpaBuenue Ilpenunrepa, ero pemieHue. KBaHTOBbIE uHClIa U
¢u3nUecKre BETMYHUHBI, ONIPEIeIIieMble STUMU KBAHTOBBIMU YHCIIAMHU.

109. Cxema 3HEpreTHYecKux ypoBHEN U KBAHTOBO-MEXaHUUYECKUX COCTOSIHUI aTOMa BOJOPOA.

110. CnoxxeHue MexaHM4YECKMX MOMEHTOB. CIHUH 3JI€KTPOHA, COOCTBEHHBI MAarHUTHBIN
MOMEHT IEKTPOHA, CBA3b MEKYy HUMHU.

111. DkcnepuMeHTallbHOE MOATBEPXKAECHUE HalW4us cruHa 3jekTpoHa. OmnbiT lLltepHa u
I'epnaxa. ToHKkas CTpyKTypa CIEKTPOB U3Iy4EHHUsSI aTOMOB.

112. Ilpunuun 3anpera [laynu. PacnpeneneHue 3JI€KTPOHOB B aTOME IO COCTOSIHUSIM.
[Tepuonuueckas cucremMa 3J1€MEHTOB. 3alIUCh IEKTPOHHON KOH(PUrypaluu aToma.

113. OnTuyeckue cBOMCTBA aTOMOB M MOJIEKYJ. ATOMHBIE CIEKTPbI, MOJIEKYJISIPHBIE CIIEKTPBI
U3ITy4EHUS.

114. PeHTreHOBCKOE XapaKTePUCTUUECKOE U3ITyUCHHE.

115. BoinyXeHHOE U3Iy4eHHEe, €ro CBOMCTBA.

116. Jlazep, ero ycTpoiCTBO U UCIIOJIb30BAHUE.

117. KsanroBas craructuka. llomnas ¢ynkuus pacnpeneneHus. OepMuoHb u OO30HBI,
OTJINYMSL B [IOBEJCHUM.

118. CBobOoxanble A51eKTpOHBI B MeTaiie. YpoBeHb Pepmu. [lonnas yHKUuMs pacnpeneneHus
npu T=0. Cpenuss sHEprust 3JEKTPOHOB B METAJLIE.

119. TemnoeMKOCTb JIEKTPOHHOTO Tra3a B METaJLIE.

120. CepxnpoBoanmocts, bKII-Teopus.

121. Pabora BbIX0O/1a SJIEKTPOHOB U3 MeTaila, hopmysa Jlemmena.

122. DnemeHTBI 30HHON TEOPUH TBEPAOTO Tena. MeTaisl, AUIIEKTPUKHU U MOIYIIPOBOJIHUKH.

123. CobcTBeHHast U MIPUMECHAs TPOBOJUMOCTh MOJTYNPOBOJHUKOB. [1oaynpoBOgHUKY N U P-
tuna. OnpeaeneHue MUPUHBI 3aIIPEIIEHHON 30HbI TOJIYTIPOBOIHUKA.

124. Sinepuas monens atroma. AtomHoe sipo. CoctaB, 0003HaUECHHE, 3apsijI, Macca sjpa.

125. DHeprus cBs3u sapa. Jedext macchl sapa. YaenbHas SHEprusl CBs3U, €€ 3aBUCUMOCTh OT
MaccoBOro yucia A

126. SAnepnsle cuibl. CBolcTBa AEPHBIX cvil. Monenu saapa.

127. PanroakTUBHOCTh. 3aKOH PaJuOaKTUBHOrO pacnana. AKTUBHOCTh. [locTosiHHAsA pacmana.
ITepuon nomypacnaza.

128. fnepHble peakunu. 3aKOHBI COXPAHEHMS B SACPHBIX peakuusx. CedeHue sIepHOU
peaxkuu.

129. Jlenenne saep. Llennas sinepHas peakiusa. Kpurudeckas macca. @akTopsl, BIHSIONINE HA
OCYIIIECTBJICHUE LIETTHOM s1epHON peakiuu. [[pakTnyeckoe NCnoib30BaHNE PEAKIIMH.

130. TepmosinepHslii cuHTE3. MexaHU3M MpOTEKaHUs peakuuu. Temmeparypa, Mpu KOTOPOH
BO3MO>KHA PEAKIIUSL.

131. Bopoponnas 6om0Oa. IIpOTOH-IPOTOHHBIA WUKI BHYTPH 3BE3/bl. YTpaBIseMbId
TEPMOSIIEPHBII CUHTE3.

132. Slnepnast sHepreTwka. 3amachl TOILIMBA, CTOMMOCThH dHeprun Ha ADC, HKOJIOTHUYSCKUN
ACIIEKT.

133. Buabsl B3awMOIEWUCTBHS B MPHUPOJE, WX XapaKTEPHUCTHKA (MHTEHCHUBHOCTH, PaaNyC
JICUCTBUS, KBAaHT B3aUMOJICHCTBHS).
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134. DnemeHTapHBIC YaCTUIBI. XapaKTEPUCTHUKUA dJIEMEHTapHBIX dvacTull. Kiaccudukamms

9JICMCHTAPHBIX YaCTHUII.
135. 3akoHbI COXpaHEHUS B PEAKIUAX C yHaCTHEM AJIEMEHTAPHBIX YACTHII.

IIpumepHbIii TECT AJIA UTOTOBOI0 TECTUPOBAHUS
2 cemecTp

OIIK-4. Cnioco0eH npuMeHATh Heo0XoauMble (pu3nuecKre 3aKOHbI M MO/IeJIU ISl pellleHUus
3a71a4 npo¢ecCHOHATBHOM esITeJIbHOCTH

Tema 1. OcHOBEBI KJIaCCHY€ECKO MeXaHUKH
6.
Iea Tena bpolieHb! OO0 OOHHM H TeM e YITIOM K TOPHI0HTY
€ HaualbHEMMH CEOpoCcTAMH Fy H 2V, EcnH conpoTHBNIeHHEM BO3OVEa

npeHebpeds, To COOTHOLIEHHE JallbHoCTe A NoneTa 3,/3) paeHo ...

1.4, 2. 42 3. 242 4.2
7.
Uemy paBHO OTHOIICHHE ITyTEH, PONJICHHBIX TEJIOM 32 TIEPBYIO CEKYHIY M YETBEPTYIO CEKYH/IBI
[10CJIe Hayajia CBOOOIHOrO mageHus? 1.1:7, 2.1:16, 3.1:3, 4.1:4

8. Jloxka neperuibiBaeT peky mupuHoi 600 M, mpuyeM pyJaeBoil Bce BpeMst JEPKUT Kype

nepreHauKyisipao 6eperam. CKOpOCTh JIOJKH OTHOCUTEIBHO BOJIBI 5 M/C, CKOPOCTh T€UEHUS PEKH 3

Mm/c. Yepes Kakoe BpeMs JIO/IKa JOCTUTHET MPOTHUBOIIOIOXKHOTO Oepera?
1.120¢,2.200¢,3.90¢c,4.150 ¢

Tema 2. /luHAMHKA MOCTYNATEJILHOT0 IBHKeHUs TBepaoro Teja. (OIMK-1, MOITK-1.2, MOIIK-
1.3)
29. UenmoBek Maccoil m MphITHYJ Ha Oeper ¢ HeMOABMKHON JIOJKH Maccoii M ¢ TOPU30HTAITLHO
HaIlpaBJIEHHOUN CKOPOCTHIO V. UeMy paBeH MO1yJib CKOPOCTH JIOJKH B HAYaJIbHBI MOMEHT MOCTIE
MPBIKKA YEJIOBEKa, €CIIH JIOJIKa MOXKET CBOOOHO IUIBITH 1O Boze?
m m m+ M M m
1 mtM, 2 "mtM 3. m 4w 5K

30. Cucrtema cOCTOUT U3 TPEX IIAPOB ¢ MaccaMu my=1 Kr, my=2Kr, m3=3 KT, KOTOpbIE IBUKYTCS TaK,
Kak MOKa3aHo Ha pUCyHKe. Eciu ckopocTH mapoB paBHBI Vi=3 M/c, vo=2 M/c, v3=1 M/c, TO
BEJIMUMHA CKOPOCTH LIEHTPa MAcC 3TOM CHCTEMBI B M/C paBHa...

Y4 Ii_l
m

0] m T;
I m Va
Vs 1. 10, 2.2/3, 3.5/3, 4. 4
izt
=G 7
31. B kakux cimydasx IpUMEHHM 3aKOH BCEMUPHOTO TATOTCHHUS B hopMe: R

1.Tonbko ans Ten, uMeroIuX mapoodpasnyto hopmy, 2. [l 0THOPOIHBIX Tel 10001 HopMBI,
JTOOBIX pa3MepOB, Ha JTFOOBIX paccTOSHUAK, 3. JIJ1st JIFOOBIX Tl He3aBHCHMO OT UX (DOPMBEI,
pa3MepoB U pactpeaeseHUsI MacC U PacCTOSHUM Mex 1y Tenamu, 4. ToJbKO JUIs Tel, KOTOpbIe
MOYKHO CUMTAaTh MaTepHAIbHBIMU TOUKaMHu, 5. [Ijis MaT. TOYeK U OJHOPOIHBIX MIAPOOOPA3HBIX TEl
JT00BIX pa3MepoB

32. JIbauHKY, IJIABAIOIIYI0 B CTAKaHE C MPECHOM BOJIOH, IEPEHECIIN B CTaKaH C cojieHou Booi. [Ipu
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3TOM apXMMeIoBa CUiia, IEUCTBYIONIAS HA JIbIUHKY, ...
1. He u3MeHMIIaCh, TaK KaK BBITAJKUBAIOLIAs CUJIa paBHA BECY JIbJUHKH B BO3/yXE,
2. YBEIMYHIIaCh, TaK KaK IJIOTHOCTH COJICHOM BOJIBI BBIIIE, YEM IUTIOTHOCTH MTPECHOM BOJIBI,
3. YMEHBINNIIACH, TAK KAK YMEHBIIIIACH TITyOWHA TIOTPYKCHUS JIbAMHKHU B BOJY,
4, yMEHBIIINJIACh, TaK KaK IUIOTHOCTh IPECHOM BOJIbI MEHBIIIE INIOTHOCTH COJICHOU

Tema 8. IMocTosinubiii daekTpuyeckuii Tox (OIIK-1, MOIIK-1.2, MIOIIK-1.3.)

40.
CoanancupoBaHHEI H3MEPUTENBHEH MoCT IpegcTaeneH Ha pucynxe (g = 0). Yemy pagno conpoTuenenue
pesucTopa Ry?

8 Om

1. 10 Om, 2. 4 Om, 3. 8 Om, 4. 6 Om

41. Kak u3MeHUTCS CONPOTUBIIEHUE IIPOBOIHUKA, €CIIM €r0 pa3pe3aTh Ha JABE PAaBHbIE YaCTH U
COEIMHHUTH 3TU YacTH napawiensio? 1. He uamenurcs, 2. YMensiuutcs B 2 pasa, 3. [IpaBunbHbIi
OTBET He npuBeneH, 4. YMeHbIUTCS B 4 pasza

3 cemecTp
Tema 9. . MarHuTOCTATHKA B BAKYyMe H BellleCTBe
82. B 01HOpOJTHOM MarHUTHOM I10JI€ HAXOUTCS PaMKa, 10 KOTOPOil HaunHaeT Teub Tok. Cuia,
JEHCTBYIOIIAs HA BEPXHIOK CTOPOHY PaMKM, HAIIPABJICHA ...

Vo v
1. TlepneHauKymisIpHO MJIOCKOCTH YepTexka K HaM, 2. Bepx, 3. Buus, 4. [lepnenaukynsapHo
IUIOCKOCTH YepTexka OT Hac
83. KaknMu MarHUTHBIMH CBOWCTBAMH MOKET 00J1a/1aTh BEIIECTBO M3 aTOMOB C YETHBIM YHCIIOM
3JIEKTPOHOB B 000JI0YKe B ra3000pazHom coctostuuu? 1. IlapamarHUTHBIMY,
2. [lnamarautHbIMH, 3.:PeppoMarHUTHEIMH
Tema 15 Boanosasi ontuka (OIIK-1, MOIIK-1.2, MOIIK-1.3.)
55. CBeT nepexouT U3 BaKyyMa B CTEKJIO, IPU 3TOM YIoJl MaJIeHUsl PaBeH o, Yroj npeioMieHus f.
Yemy paBHa CKOPOCTb CBETA B CTEKJIEC, €CIIM CKOPOCTh CBETA B BaKyyme c?
sin p sin o cos o cos B

c— c— ¢ ¢
1. smo 2 smB13_ cosp 4, cose

56. Kakue 3KCrepuMeHTHI JIETJIM B OCHOBY TUIIOTE3bI O MOTIEPEYHOCTH CBETOBOM BOJIHBI?
1. OnbiTel ®u30 u Oyko, 2. ONBITH 10 OTKPBITUIO IBOWHOTO JYyYENPEIOMIICHUS U OIBITHI
Maioca, 3. Onsitsel ['epua, 4.0nberTel @apanes

57. Tloka3arenu mpenoMIIeHUs BOJIBI, CTEKJIa U aliMa3a OTHOCHTENIbHO BO3yxa paBHbl 1,33; 1,5 u
2.42. B KakoM M3 3TUX BEIIECTB MPEAEIbHBIN YToJ MOJHOI0 OTPAKEHUSI UMEET MAKCUMAJIbHOE
3HaueHune? 1. B Boxe, B anmmase, 3.Bo Bcex BemecTBax yroii oJHOrO OTPakKeHHs OJINHAKOB,

4. B crekie



