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

OBYYEHUA no
PE3YJIIbTATAMUA

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

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

1.2. llepeyeHb MIIaHUPYEMbIX Pe3yJIbTATOB 00yUeHH S MO TUCIUIITTHHE

Koa u HaumenoBanune | Koa u HaumeHoBaHue Ilnanupyemble pe3yJbTaThbl 00yYeHHs 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

MIPUMEHSET MOJICIH
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
(bU3HYECKNX SBICHUN
1 TIPOIIECCOB, B TOM
YHCIIe JISKAIUX B
OCHOBE
MHUKPO3JIEKTPOHHOMI
TEXHHUKH

YMmeer: GpopMyIHpoBaTh OCHOBHBIC OIIPEACIICHUS
IpeaMeTa, HCTIOIb30BaTh ypaBHEHHs (QH3UKH IS
KOHKPETHBIX (PM3NYECKUX CUTYaLHi, IPOBOJHUTh
HEeo0X0/IMMbIe MaTeMaTHYeCcKHe peoOpa3oBaHusl,
OOBSCHSTH cosiepaHue (HyHAaMEeHTATbHBIX
NPHUHLMIOB U 32aKOHOB, a TAKXKE CIIOCOOBI
pelLIeHHs 3a1a4; ITIAHUPOBATh U OCYLIECTBIISAT
yueOHBII SKCTIEPUMEHT, OPraHU30BBIBATh
IKCIIEPUMEHTATIBHYIO H HCCIIE0BATEIbCKYHO
JeATEIbHOCTh; OLICHUBATh PE3yJIbTaThI
9KCIIEPUMEHTA, TOTOBUTh OTYETHBIE MATEPUAIIBI O
MIPOBEIEHHOH HCCIIeI0BATENBCKOM pabdoTe;
nproOpeTaTh HOBBIC 3HAHHMS 1O (HH3HKE,
UCIIONB3Ysl COBPEMEHHbBIE HHPOPMALMOHHbBIE U
KOMMYHHUKAIMOHHBIE TEXHOJIOTHH;

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

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

JuctumnimHa OTHOCUTCS K o0si3arenbHON yactu broka 1. JluciuruimHbl (MOAYJIM) MPOTpaMMbI
OakamaBpuarta (b.1.0.03.00menpodeccruoHanbHBIA MOJTYIB).
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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
BUZaM pabOT M ceMecTpam IMpeICTaBICHO B Ta0IHULIE.

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
CamocrosTe/ibHAst padoTa 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 aTrecTaums IK3aMeH IK3aMeH

[Tpumeuanue: -/- 06vem wacos coomeemcmeeHHo 0Jisk OYHOU, 3A0YHOU POPM 0OYUeHUs.

JlucuunnuHa peanu3yeTcsl MOCPEeICTBOM IPOBEICHHSI KOHTAKTHOM pabOThl C 00y4YarOIUMUCS
(BKJItOUAs MPOBEJICHUE TEKYILEro KOHTPOJIs YCIEBAEMOCTH ), CAMOCTOSITEIbHOM paboThl 00yUaroIuXCsl
Y IIPOMEKYTOUYHOM aTTECTALUH.

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

B mnpouecce ocBoeHHs TUCHMILUIMHBI O0ydaroluecss 00ecredeHbl JAOCTYIIOM K 3JIEKTPOHHOM
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
Koz o & 2 o 4 8 L
- a @ = = o TEKYLIero
dopmupyemoii ] = s z S <
-2 s 5 o = =S KOHTPOJIS
KOMIIETCHIIMH H HaunmenoBanue pas3ieaoB, TeEM - S o L . =R =
= S = S S a (HauMeHOBaHHe
HHAWKATOPBI = = ﬁ = = = S OLIeHOMHOTO
JIOCTHIKEHHST = 2 o ERE S =
KOMIIeTeHIHIA E S \© § = S = cpeacTBa)
© < =
S | E=| &8 |3
2 cemecTp
OIIK-4 TEMA 1. OCHOBbBI KJIACCUYECKOU 2/0,5 Yemuwvui
NOIIK-4.1 MEXAHUKMN. onpoc no
NOIIK-4.2 ConeprxaHue JTEKIHU: meme.
HOIIK-4.3 1. TloHsTHE COCTOSIHUS B KIIACCHUYECKOW MEXaHHKE. Omuem no
2. CriocoObI OIMCaHUSI MEXaHUYECKOTO JIBHXKCHHUSL. 1abopamopHo
3. 3aKoH IBMKCHUS] MATECPUATEHOW TOYKH. uu
4. CKOpOCTh U 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
KJIACCUUECKOM MEXaHMKHU.
CamocrostensHas pabora. 7/15
CaMOCTOSITEIbHOE N3YUEHHE YUCOHBIX MaTEPUAIOB
IToAroToBKa K MPAKTUYECKUM 3aHSATHIM U
naboparopHbM pabotaM. OdopMIIeHHE OTYETOB TI0
JabopaTopHoi pabote U Jip
OIIK-4 TEMA 2. ITMHAMUKA 2/0,5 Yemuoui
NOIIK-4.1 MNOCTYHNATEJBHOI'O IBUKEHUS onpoc no




ILnanupyembie

Buapl yueoHo# padoThl

pesybTarel KonTakTHas padora =
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NOIIK-4.2 TBEPJOI'O TEJIA. menme.
NOIIK-4.3 CopeprxaHue JeKIHU: Omuem no
1.IIpuHun otHOCHTENBHOCTH [ asuies. 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 MaICHHS 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.
HOIIK-4.3 1. VpaBHeHHE 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.
HOIIK-4.3 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.
NOIIK-4.3 ConeprxaHue TEKIHU: Omuem no
1. Cratucriueckas pu3MKa M TEPMOANHAMUKA. nabopamopHo
2. OcHOBHBIE YpaBHEHUS MOJIEKYJISIPHO- ou
KHHETUYECKON TEOPHUHU HACAIBHOTO rasa. NPAKMUYEecKo
3. CpenHsisi KHHETHYECKasi SHEPTHUsl TEIJIOBOTO 1 pabomam
JBIDKEHHSI MOJIEKYJI, €€ CBSI3b C a0COMOTHON
TEMIIEPaTypOu.
4. Kitaccuyeckasi CTaTUCTHKA, PacipeaeeH st
Makcseina u bosbimana.
5. Kunernueckue siBIeHUsL.
Jlabopatopnast padora Ne 4. «Omnpenenenue 2/-
K03(pHUnneHTa BA3KOCTH >KUJIKOCTHY.
[Ipaktrueckoe 3anstue Ne 5. MosnekymspHast 21
¢usrka. MoseKynsIpHO-KHHETHYECKasl TEOPHSL.
CamocrositesibHas padora. 8/15
OIIK-4 TEMA 6. TEPMOJHUHAMMUKA. 2/0,5 Yemuouil




ILnanupyembie

Buapl yueoHo# padoThl

PE3ybTATEL KonTakTHas padora =
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NOIIK-4.1 CopeprxaHue JeKIHU: onpoc no
NOIIK-4.2 1. TepmoanHaMuueckre GYHKIMHA COCTOSTHUSL. meme.
HOIIK-4.3 2. BHyTpeHnHsist sHeprus, padoTa ueaIbHOrO rasa, Omuem no
KOJINYECTBO TEILIOTHL. nPaKmu4ecKo
3. Tpu Havyana TEPMOAUHAMHKH. DHTPOIIHSI. i pabome
4. KoHAEHCHPOBaHHOE COCTOSIHHUE, arperaTHbIC
COCTOSTHHMSL BELIECTBA U (Pa30BbIe MPEBPAIICHHUS.
[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.
HNOIIK-4.3 CopeprxaHue JCKIHU: Omuem no
Onektpuyeckoe nose. HarpskeHHOCTh 1 n1abopamopHo
MOTEHIHANT IEKTPHUUECKOro nojst. CBsi3b MEXIY uu
HAaIpsHKCHHOCTBIO ¥ TOTEHIUANIOM. J{MANIeKTPHUKH. NPaKmu4ecKo
Teopema Octporpaackoro-I"aycca. IlpoBogauku B u pabomam
ANIEKTPOCTATHYECKOM T0JIe. DIEKTPOSMKOCTh
npoBoaHHKOB. KoHneHcaTopsl. DHeprus
3NEKTPUYECKOTO MOJIS.
JlabopatopHnas pabota Ne 5. «VccnemoBanue 2/-
3JIEKTPOCTATUYECKHX MOJIEH METOAOM aHaJIOTOBOM
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 CopeprkaHue JeKIHHU: meme.
HOIIK-4.3 3aKOHbI IOCTOSIHHOTO TOKa. PaGoTa 1 MOIIHOCTh Omuem no
nocrostnHoro toka. [IpaBuina Kupxroda. aabopamopHo
[MpeBpaleHnst S3HEPTUU B DIEKTPUIEC-KUX LIETISX. uu
Kitaccudeckasi 2J1€eKTpOHHAsI TEOPHUS AJIEKTPO- NPAKMUYECcKo
MPOBOIMMOCTH METAJUIOB. SIBIICHHE it pabomam
CBEPXIIPOBOAUMOCTH. DIIEKTPUUECKUI TOK B s
BaKyyMe, Ia3ax M JKHUJIKOCTSX. cmyoenmog
JlabopatopHnas padota Ne 6. «/ccnenmoBanue 2/- obyuarowumcs
3aBUCHMOCTH MOIIHOCTH 1 K03()Hunnenra no 3a04HOU
TIOJIE3HOTO JICHCTBHS NCTOYHHMKA TOKA OT gopme
Harpys3Km. obyuenus
Ipaktryeckoe 3anstue Ne 8. [TocTosHHBII 4/1 omduem no
AIIEKTPHUYECKUH TOK. KOHMPONbHOLU
CamocTrosTenpHas paboTa. 8/16 pabome
Beer 3a 1 cemectp | 22/6 | 12/2 | 20/6 | 63/121
3 cemecTp
OIIK-4 Tema 9. MarHUTOCTAaTHKA B BAKyyMe H 2/0,5 Yemuwuii
NOIIK-4.1 BellecTBe. onpoc no
NOIIK-4.2 ConeprxaHue JTEKIHU: meme.
NOIIK-4.3 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 NPAKMUYECKo
ToKa. J[BrKeHue 3apsDKeHHBIX YacTHUIL B i pabomam
3JIEKTPUYECKOM U MAarHUTHOM HOJISIX. DIEKTPOHHAS
Teopust MarHeTu3Ma. JlnaMarHeTuky u
napaMarseTuku. PeppoMarHeTuKy.




ILnanupyembie
pe3yJIbTaThl

Buapl yueoHo# padoThl

KonTakTHas pa6ora

ocnloczl;nﬂ: N N % g F—
¢opmupyemoii s E = E & i) rexymero
KOMIeTeHIHH 0 HaumeHoBaHHE Pa3/ieI0B, TEM - 27 | 8 Tl B KOHTPOJIst
= S 2 = s E (HauMeHOBaHHe
HHIANKATOPLI = s ﬁ = = = 8 T
JOCTHIKEHHUS = 8 5 - = g =
KOMIeTeHIHi < S § E S = cpencTBa)
= s a| &8 | 8F
= = O
JlabopatopHnas padota Ne 7. «MccnenoBanue 2/2
HaMarHU4YU-BaHUs (PePPOMArHETHKOB C IIOMOIIBIO
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.
HNOIIK-4.3 3aKOH 3JEKTPOMarHUTHOM MHIYKIIMH. 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.
HOIIK-4.3 BuxpeBoe anektpudeckoe mose. TOk cMeIieHus. Omuyem 110
YpaBHenust MakcBeia B HHTErpaibHOH (opme. npaKmu4ecko
DneMeHThl BEKTOPHOTO aHalln3a. Y paBHEHUS i pabome
Maxcgema B quddepennnansHoi popme.
AHaIOTOBBIN U MUPPOBOH CITOCOOBI CO3TaHU
3JIEKTPOMAarHUTHBIX BOJH. KopryckymsipHO-
BOJIHOBOH JTyaJIn3M.
IpakTrdeckoe 3anstre Ne 11. DnexTpoMarHuTHOE 211
noJie. YpaBHeHus Makcpeia.
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.
HOIIK-4.3 JuddepennnanbHoe ypaBHEHHE rapMOHHYECKUX Omuyem no
KosiebaHuil. ['apMOHIUECKuil 1 aHTapMOHNYECKUN aabopamopHo
octuuATop. IIpyKUHHBINA MasTHUK, uu
MaTeMaTHUECKUN MasiTHUK, GU3NIECKUN MAsTHHK, npakmuyecko
KoyeOaTenbHbIH KOHTYp. ClioKeHHe 11 pabomam
TapMOHMYECKUX KOJIeOaHHH.
JlabopatopHras padota Ne 8. «Crnoxxenue 2/-
rapMOHMYECKUX KOJEeOaHUH C ITOMOIIBIO
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 3aTYXAIONIIX meme.
NOIIK-4.3 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 =
OCBOCHMSA: = - (I)Ole)l
L . Q % 3} g < : ? TeKylero
(opmupyemoii ] =i % S <
KOMIeTeHIHH 0 HaumeHoBaHHE Pa3/ieI0B, 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
cTosture BoJHbL. Judpakiys BoaH. [Ipunimn
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.
HOIIK-4.3 a0COoITIOTHO YepHOTo Tena. KBaHTOBas rumoTes3a u Omuem no
tdopmyna [Tnanka. @otonsl. Brennnit aabopamopHo
tdhotoaddexr u ero 3akoHEI. [laBieHNE CBETA. nu
OS¢ dexr Komnrona. ExnHCTBO KOPIYCKYISAPHBIX U NPaKmu4ecko
BOJIHOBBIX CBOHCTB 3JIEKTPOMAarHUTHOTO i pabomam
n3ny4eHus. KoprmyckyasipHO-BOJIHOBOI Tyaan3M.
COOTHOLIIEHUE HEOTIPEIENICHHOCTH U TPUYUHHOCTb.
I'mnoresa ne bpoitia. OnbITHOE MOATBEPKICHHE
runote3bl. COOTHOIIEHHE HeoTpeeIeHHOCTe!
[eiizen6Oepra.
JlabopatopHas pabota Ne 11. «MccnenoBanne 2/-
COOTHOIIICHI HeollpeiesleHHocTel [ eiizenOepray
Ipaktryeckoe 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.
NOIIK-4.3 snekrpoHa. [Tpuniun 3anpera ITaynu. Omuem no
Knaccudukanys KBaHTOBBIX COCTOSIHUI aTOMOB 1 n1abopamopHo
MOJIEKYJI, KBAHTOBBIE YKCIa. ATOMHBIE U tu
MOJICKYJISIPHBIE CHIEKTPBI U3y YCHHS. NPaKmu4ecko
XapakTepucTuieckoe u3lydeHue. BeiHy)IeHHOE 1 pabomam
u3nnydeHue. Y CuiieHHe 3JeKTPOMarHUTHOTO TOJIs B
cpelie ¢ OTPUIATEeTILHBIMH MOTEPSIMH, "HHBEPCHS"
KBaHTOBBIX COCTOSIHUI B BELIECTBE, IPHUHIIUI
paboThI 1a3epoB. XUMHUECKas CBS3b.
[lepuoanyeckas cucTeMa 3JIEMEHTOB.
Jlabopatopnast pabota 12. «MccnenoBanue cBoicTB 2/-
W3JIyYCHHUS ONITUYECKOT0 KBAHTOBOT'O T€HEPATOPAY.
[Tpakrryeckoe 3ansitue Ne 17. AtomHas ¢usnka. 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.
NOIIK-4.3 XapaKTepUCTUKU. DHEPrus CBA3U sApa, yIeJIbHast Omuem no
9HEPTUsl CBSI3U A]pa. 3aKOH PAIMOAKTUBHOTO nPaKmu4ecKo
pacnana. Slnepusie peakunu. LlermHas peakums i pabome
JleneHus. SIaepHblil peaktop. SlaepHas sHepreTHKa. Lna
Tepmosinepusiii cuaTe3. Kitaccuduxanms CMYOeHmo8
37eMeHTapHbIX JacTul. CoBpeMEeHHas TEOpHs obyuarowumcs
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
BCero 3a 2 ceMecTp 22/6 12/2 20/6 63/121
UTOI O | 44/12 | 24/4 | 40/12 | 126/242

[Mpumeuanue: -/- 06vem 4acos coOMeeMCcmMBEEHHO 01 OUHOU, OUHO-3A0HHOU, 3A0YHOU GOpM

00yueHus




4. METOAUYECKHUE YKA3AHUSA JJIs1 OBYYAIOIIUXCA IO OCBOEHUIO
JUCIHUIIVINHBI

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

JlucuuIuinHa peanus3yeTcst HOCPeICTBOM IIPOBEAECHUSI KOHTAKTHOM paboThl ¢ 00ydaroUMMUCs
(BKJIIOYasT TPOBEIEHHE TEKYIIETO0 KOHTPOJII  YCIIEBAEMOCTH), CaMOCTOATENBHON  paboOThI
00y4aroImuxcst ¥ IPOMEKYTOUHON aTTeCTaLUU.

KonraktHass paboTa MOXeT ObITh ayJUTOPHOH, BHEAyIUTOPHOH, a TaKXKE MPOBOIUTHCS B
3JICKTPOHHOM MH(OpMaMOHHO-00pa3oBaTeabHON cpene yHuBepcutera (nanee - DMOC).B cimydae
IPOBE/ICHUS YaCTU KOHTAKTHOW paboTel no aucuumuimHe B OMOC (B cOOTBETCTBUM € pacHHCaHUEM
y4eOHBIX 3aHATHIA), TPYA0EMKOCTh KOHTakTHOW padota B DMOC sKkBHBaJIeHTHA ayAUTOPHON padoTe.

IIpu npoBeneHMM y4eOHBIX 3aHATUH MO JUCHMIUIMHE O0ECleuynBaeTCsl pa3BUTHE Y
00y4aromuxcst HABBIKOB KOMaH/IHOM pabO0ThI, MEKIMYHOCTHOM KOMMYHUKAIIUH, TIPUHSITHS PELICHUH,
JUJEPCKUX KadecTB (BKJIOYas MPOBEJICHHE MHTEPAKTUBHBIX JICKLUM, IPYNIOBBIX JIUCKYCCHUH,
pPOJIEBBIX WIpP, TPEHUHIOB, AaHAJINW3 CUTyalud W HMUTALMOHHBIX MOJEJIEH, IpernojaBaHue
JUCLUIUIMHBL B (OpME Kypca, COCTABICHHOIO Ha OCHOBE pe3yJbTaTOB HAYUHBIX MCCIIEJOBAaHMH,
IPOBOAMMBIX ~YHHUBEPCUTETOM, B TOM YMCIE C YYETOM pErHOHAIbHBIX OCOOEHHOCTEH
npodecCHOHATIBLHOM 1eATebHOCTH BBIIIYCKHUKOB M TOTpeOHOCTel paboTonaresneit).

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

-0aNIbHO-PEUTUHIOBasl TEXHOJIOTHSI OLICHUBAHUS;

- JIIEKTPOHHOE O0YUYECHHUE;

- IpobsIeMHOE 00y4EeHHE;

- pa300p KOHKPETHBIX CUTYAIHH.

Jlnsi OLEHKW 3HAaHWH, yMEHWH, HaBBIKOB M YPOBHS C(POPMHUPOBAHHOCTH KOMIETEHIIUH IO
JUCLUIUIMHE TIpUMEHsieTcs OauIbHO-PEMTHHIOBas CHCTEMa KOHTpPOJII W OLIEHKU YCIIEBAa€MOCTH
CTYIEHTOB. B OCHOBY OaJlsIbHO-PEHTHHIOBONM CHCTEMBI MOJIOKEHBI MPUHIUIBL, B COOTBETCTBUH C
KOTOpbIMH (D OPMHUpPOBaHHE pEUTHHra CTYJEHTa OCYLIECTBISETCS B XOJ€ TEKYIIEro KOHTPOJIS
ycrieBaeMocTH. MakcuManbpHOe KoJm4yecTBo 0aymuioB B cemectpe — 100.

4.2. Meroanuyeckue YKa3aHMs Jsi O0Oy4alOIIHXCS IO OCBOCHHI0 JUCHHUILUIMHBI HA
3aHATHAX JEKIIHOHHOTO THIIA

JIeKUMOHHBIN Kypce MpEArosaraeT CUCTEMaTHU3UPOBAHHOE HM3JI0KEHHUE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro IiaHa. B XoJe JeKIMOHHBIX 3aHATUN pacKpbIBAIOTCS 0a30BbI€ BOMPOCHI B paMKax
KaX/10i TeMbl TuCIMILIMHBL. O003HAYar0TCs KIIIOYEBBIE ACIEKThI TEM, a TaKKe JIeNAlTCs aKIeHTHI
Ha HauOoJ1ee CII0KHBIE M BAYKHBIE ITOJIOKEHUS M3y4aeMOro MaTepuaia.

JIeKMOHHBIE 3aHATHS POBOJATCS B IOTOYHON ayAUTOPUH C IPUMEHEHUEM

MyJIbTUMEAUMHOIO IPOEKTOpa B Bue yueOHoil npezenTanuun uiu B OMOC yHuBepcurera.

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

OTnenbHbIE TEMBI MPEAIAraloTCs U CAMOCTOSATEIBHOTO U3Y4eHUs (KOHCTIEKTUPYIOTCS).

Matepuanbl JIeKIMA SBJISIOTCS OMNOPHOM OCHOBOHM Ui TOJATOTOBKM OOyYarommxcs K
NPaKTUYECKUM 3aHATUsAM / Ja00OpaTOpPHBIM pabOTaM M BBHIMOJHEHUS 33JaHUN CaMOCTOSATENbHOM
paboThl, a TakkKe K MEpONPHUATUSAM TEKYIIEr0 KOHTPOJIS YCHEBAEMOCTH M MPOMEKYTOUHOM
aTTecTalllu N0 JUCIUILIMHE.

4.3. Meroauyeckue YKa3aHUfl [Jisi O0yYaKIIMXCH 10 OCBOCHHUIO IMCHUIUIMHBI Ha
J1a00paTOpHBIX padoTax
[ToarotroBky K Kaxao# J1abopaTopHOW paboTe CTYIEHT JOJDKEH HayaThb C O3HAKOMJICHHUS C
IUIAHOM 3aHATHS, KOTOPBIM OTpaXkaeT COAEpKaHUE IPEAJIOKEHHON TeMbl. Kaxnas BbINOIHEHHAsS
paboTa ¢ 0(OpMIIEHHBIM OTYETOM O HEW MOJJIEKUT 3alUTE MPernoaBaTelto.
[Tpu ouleHuBaHUM 1a00OPATOPHBIX pabOT YUUTHIBAETCS CIIEAYIOLIee:
— KayecTBO BBIMOJIHEHUSI SKCIEPUMEHTAIBHO-TIPAKTUYECKOM YacTu paboThl M  CTENEHb
COOTBETCTBUS PE3yJIbTaTOB paOOTHI 33JaHHBIM TPEOOBAHMSIM;
— KaudecTBO oopmieHus oTyera Mo padore;
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— Kau4eCTBO YCTHBIX OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI IPH 3aIIUTE PaOOTHI.
JlaGopaTopHble pabOTHl OPraHU3YIOTCS, B TOM 4HCIIe B (hOpME MPAKTUYECKOH MOATOTOBKH,
KOTOpas mnpeaycMarpuBacT y4dacTuc 06yqalonmxc;1 B BBIIIOJIHEHUU OTACJIBHBIX 3JICMCHTOB pa60T,
CBSI3aHHBIX C OyayIIeH MpodecCHOHANBHON e TETLHOCTHIO.

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

[TpakTHueckue 3aHATUS MPEACTaBIAIOT COOON IETATM3ALUI0 JEKIHOHHOIO TEOPETUYECKOr0
MaTepuana, IPOBOAATCA B LEIAX 3aKPEIUICHUs Kypca M OXBATBIBAIOT BCE OCHOBHBIE Pa3JElbl.
OcHOBHOI (QOpMOI TPOBENEHHUS] CEMHUHAPOB W MPAKTUYECKHX 3aHATHH SBIAETCS OOCYXKIEHUE
HauOoJiee MPOOJIEMHBIX U CIIOKHBIX BOIPOCOB IO OTAENbHBIM TEMaM, a TaKXKe pelIeHHe 3a1ad U
pa30op NprUMEpOB U CUTYyalluil B ayJJUTOPHBIX YCIOBUSIX.

[IpakTHyeckue 3aHATUSA 00y4arOUXCsl 00ECIIEUUBAIOT:

- IPOBEPKY U YTOYHEHUE 3HAHUM, ITOJTYYCHHBIX Ha JICKLUAX;

- MOJIyueHUE YMEHMH M HaBBIKOB COCTaBJIEHMS [OKJIAQZOB U COOOLICHUH, OOCYXIEeHUs
BOIIPOCOB I10 Y4€OHOMY MaTepHay AUCUUIUINHBL

- MIOJIBEJICHUE UTOTOB 3aHATUH 110 PEUTUHIOBOM CUCTEME, COTJIACHO TEXHOJIOTMYECKOW KapTe
JUCLIUATIIINHBI.

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

4.5. Meroan4yeckue yKa3aHus M0 CAMOCTOSATeJIbHOU padoTe 00y4ar0IMXCs
CamocrosiTenbHast paboTa oOecreunBaeT MOATOTOBKY OOydYarollerocs K ayAUuTOPHBIM
3aHATUAM W MEPONPUATHUAM TEKYILIErO0 KOHTPOJS M IMPOMEKYTOUHON aTTecTaluu MO H3ydaeMoi
JUCHUTUTMHE. Pe3ynbTaTel 3TOH TMOATOTOBKM TPOSIBISIIOTCS B aKTHBHOCTH OOydaromierocss Ha
3aHATUAX U B KQUE€CTBE BBIMOJIHEHHBIX MPAKTUYECKUX 3aJaHUM U IpYTuX (GOpM TEKYIIET0 KOHTPOJIS.
CamocrosiTenbHasi padoTa CTyICHTOB BKJIIOUYAET:
. I3ydyeHnue yueOHOM auTEepaTyphl O KypCy.
. Perienue npakTuyeckux CUTyalui v 3aaad.
. IloaroroBka k 1a60paTopHBIM paboTaMm.
. [lonroroBka pedepatos.
. Paboty c pecypcamu MHTepHeT.
. IToAroTOBKY K TECTUPOBAHMIO 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 O0Oy4deHHUsT CaMOCTOATENbHas paboTa SBIAETCS
OCHOBHBIM BHJIOM Y4€OHOI e TeTbHOCTH.
Jlisa obecrieueHUs: caMOCTOSITENbHONM pabOThl OOYYArOIIMXCS HCHOJIB3YETCSl JIEKTPOHHBIN
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, BKIIOUEHHAsh B JIaHHBIM IepedeHb, MPEJCTaBlIeHA B BUAE AJIEKTPOHHBIX
pecypcoB B d3IneKTpoHHOH Oubmmoteke yHuBepcurera (OBC). Jluteparypa, ucnoib3yemas B
MEYaTHOM BHJIE, IpE/ICTaBlIeHa B HAy4HOW OuOinoTeke yHuBepcutera B oObeme He menee 0,25
HK3EMIUIIPOB HA OAHOTO 00YYaOLIETOCH.

OcHoBHas1 JiuTEpaTypa:

1. Kysnuenos, C. 1. ®usuka. BoiHoBas ontuka. KBanToBas nmpupoaa U3IydeHUs. DJIEMEHTbI
aTOMHOM U siepHOM (u3uku : y4yeO. mocoOue JUisi BY30B IO TEXH. HAMpPABICHUSM MOATOT. U
crnenuansHocTsM / C. U. Ky3nenos, A. M. Jluzaep. - 3-e u3x., nepepad. u pom. - Jlokymenr read. -
Mocksa : By3os. yue0. [u ap.], 2024. - 211 c. - OcHoOB. 3akoHbI U GopMmyibl. - [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. Dnekrpocraruka : y4ed. mocodbue / b. M. Jleitbept, 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 noctyna: ans aBropus. nonbs3oBareneid. - ISBN 978-5-7831-2125-8. - Tekct : 21eKTpOHHBIN.

3. Huxepos, B. A. ®usuka. CoBpeMeHHBI Kypc : y4ued. A CTYIEHTOB BY30B IO TEXH.
HAIPAaBIICHUSM TOJTOT. U criermanbHOoCcTsM / B. A. Hukepos. - JlokymenT read. - MockBa : J[anmkoB u
K, 2023. - 452 «c¢. - Owus. KOHCTaHTHI W BenuumHbl. - llpeam. yka3. - URL:
https://znanium.ru/read?id=432245 (nara obpamenus: 29.01.2023). - Pexxum moctyma: aisi aBTOpU3.
nosnb3oBarenei. - ISBN 978-5-394-05378-8. - Tekcr : 2neKTpOHHBIH.

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 o6pazoBanme). - 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. -
[Mpun. - [Ipenm. ykas. - ISBN 5-98-712-002-0 : 318-00. - TekcT : HEMOCPeICTBEHHBIA.

6. Bompkenmreiin, B. C. CoopHEK 3amad 110 00mmemMy Kypcy GU3HKH : ISl CTYJCHTOB TEXH.
By30B / B. C. BonpkeHmrelis. - uza. 3-e, ucnp. u goi. - Caakr-Ilerepoypr : Ku. mup, 2005. - 327 c. :
wi. - (Cnermmanucr). - ISBN 5-86457-2357-7 : 132-50. - TekcT : HENOCPEICTBEHHBIH.

7. Kpatkuii crpaBouyHUK (u3MKO-XxUMUUeckux BenuuuH / [coct. H. M. Bapon, A. M.
ITonomapeBa, A. A. Pasnens [u ap.] ; mox pen. A. A. Pasnens, A. M. Ilonomapesoit. - U3n. 11-¢,
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 (PI'bOY BO '"[lIBI'YC"), Kad. "Cospewm.
ectectBo3Hanue" ; coct.: JI. U. [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. CagenveB, U. B. Kypc oOmeii ¢usukn : yuebd. mocobue s BY30B IO TEXH.
cnennanbHocTAM : 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 ¢usukn : yded. mocobuwe s BY30B IO TEXH.
crienuanbHOCTSAM : B 4 T. T. 2. DnekrpudectBo u Maruetu3M. Bomnsl. Ontuka / Y. B. CaBenbeB ; moj
obmr. pea. B. U. 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. Ou3uka TBEPIOTO Teja.
dwu3MKa aTOMHOTO si7ipa U 3nemMenTapubix yactui / . B. CaBenbes ; mox oom. pen. B. U. Casenbesa.
- Mockga : KnoPyc, 2009. - 359 c. : win. - [Ipenm. ykas. - ISBN 978-5-85971-900-6 : 240-63. - Tekct
: HETIOCPEACTBEHHBIH.

12. CaenbeB, U. B. Kypc o6meit ¢usuku : yueb. mocobue sl BYy30B IO TEXH.
crienuaabHOCTSAM : B 4 T. T. 4. CO0pHUK BOIIPOCOB U 3a1a4 o oomiei ¢pusuke / M. B. CaBenbes ; moa
o6u1. pen. B. U. CasenbeBa. - MockBa : KnoPyc, 2009. - 375 c. : un. - [Ipun. - ISBN 978-5-85971-
901-3 : 240-61. - TekcT : HENOCPEACTBEHHBIA.

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. duzuka. CnpaBouHuk c¢ mnpumepamu pemienus 3amad / T. W.
Tpodumona. - Mocksa : Beicui. oOpa3oBanue, 2008. - 448 c. : ui. - (OcHOBBI HayK). - TOJIKOBBII
cioB. pus. TepmuHOB. - [Tpui. - ISBN 978-5-9692-0086-9 : 245-00. - TekcT : HemocpeACTBEHHBII.

15. VYuyeOHo-meromuueckoe mocobue mno aucuuiuimHe "®Ousuka": Ui CTYACHTOB BCeEX
HanpasieHnuii noaror. BO / ITosomk. roc. yu-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 nmocrymna: 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 "MHpOKOMMYHUKALl. TeXHOJIOTUH U cucTembl cBs3u", 29.03.01 "TexHonorus u3aenuii jer.
npom-ctu", 29.03.05 "KoncrpyupoBanue uzaenuii jer. npom-ctu", 43.03.01 "Cepsuc" / IToBomxk.
roc. yH-T cepsuca (PI'bOY BO "[IBI'YC"), Ka¢. "Mar. u ecrecTBEeHHOHAY4. JUCHUIUIMHBI" ; COCT.
A. W. boukapes. - Jlokyment Adobe Acrobat. - TonesitTi : [IBI'YC, 2020. - 7,87 Mb, 390 c. - URL:
http://elib.tolgas.ru/publ/Metod FIZb B 31.01.2019.pdf (mata oGpamienus: 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. - IIpun. - URL: https://reader.lanbook.com/book/162544 (nata
obpamienus: 11.05.2023). - Pexxum noctymna: aias aBTOpU3. NoJab30BaTenei. - TeKCT : 3eKTPOHHBIH.

18. ®wusuka : yued. mocodue /i By30B IO T€XH. cnenuaibHoOCcTsIM / A. B. Mnblomonok, 1. B.
Acraxos, 1. A. I'onuapenko [u ap.]. - Hokyment HTML. - Munck [u ap.] : HoBoe 3Hanue [u mp.],
2013. - 599 c. - (Breicmiee o0Opa3oBaHue). - [Tpwr. - URL:
http://znanium.com/bookread.php?book=397226 (nmata obpamienus: 15.10.2020). - Pexxum nmoctyma:
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. HANIPABICHUAM MOATOT. (kBannpukanus (crenens) "0akanasp") / B. I'. XaBpyHsik. -
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Hoxymenrt read. - Mocksa : UHOPA-M, 2019. - 142 c. - (Beiciiee oopa3oBanue - bakanaspuar). -
[Mpun. - URL: https://znanium.com/read?1d=354786 (mara oOpamenus: 15.10.2020). - Pexum
JocTyna: sl aBTopu3. monb3oBatenei. - ISBN 978-5-16-006428-4. - Tekct : HEemocpeACTBEHHBIH.

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. UrteikoB, B. B. Benenue B OnMoGU3UKY I 3JEKTPO- U PATUOUMHKEHEPOB : y4eO.
nocobue / B. B. llITeikoB. - Jlokyment Reader. - Cankr-IlerepOypr [u ap.] : Jlaws, 2022. - 292 c. -
(Yuebnuku nns By30B. CnenumanbHas nurepatypa). - Cios. tepmunoB. - [Ipeam. yka3. - URL:
https://reader.lanbook.com/book/206966#2 (nata obparuenus: 29.01.2023). - Pexxum pocryma: is
aBTOpH3. nmosb3oBareneit. - ISBN 978-5-8114-3734-4 : 0-00. - TekcT : 371€KTPOHHBIH.

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

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

2. DyekTpoHHass OuOmMoTeyHas cucreMa [IOBOIKCKOTO TOCYIapCTBEHHOTO YHHBEPCUTETA
cepBuca [DnekTpoHHbIi pecypc]. — Pexxum pocryma: 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 ¢ a3xpana.

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

5.3. IIporpamMHoe obecrieyeHue

Nudopmannonnoe obecrneueHne y4eOHOro mpollecca MO JUCIMIUIMHE OCYIIECTBIISIETCS C
WCIIONIb30BAaHUEM  CIIEAYIONIEr0 MPOrpaMMHOT0 oOecreueHus: (JIUIEH3MOHHOTO U 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 10T0BOP)
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 COOOH yueOHBIE ayIUTOPUH AJISl IPOBEJCHUS YUeOHBIX 3aHATHUH,
MPEyCMOTPEHHBIX y4eOHBIM IUIAaHOM U pabouyell mporpaMmoN AMCHUUILUIMHBI, OCHAIIECHHBIE
000py/1I0BaHUEM M TEXHUYECKUMHU CPENCTBAMU OOyUEHUS.

3aHATHSA JIEKHMOHHOTO THUNA. Y4eOHbIE ayIuTOPUU [UIsl 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), oOecreynBaroniie TeMaTHUeCKUe WIUIIOCTPAaLUH,
COOTBETCTBYIOILIME JAHHON NPOrpaMMe TUCLHUIUIMHBIL.

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

3aHATHSA CeMHMHAPCKOr0 THUMA. YUYeOHbIC ayJUTOPUU JUIsl 3aHATHH CEMHHApPCKOTO THUIIA
YKOMIUIEKTOBaHbl ~MEOEIbI0 M TEXHUYECKHUMM CpEACTBAaMU OOYYEHHMs, CIyKallUMH JJs
npeiacTaBieHus — yuyeOHoW — mHpopMmanuu  (CTallMOHApHblE  WIM  IEPEHOCHbIE  HabOpBI
JEMOHCTPAIIMOHHOTO 000PYI0BaHMsI (ITPOSKTOP, IKPaH, KOMITLIOTEP/HOYTOYK).

IIpomexyTounas arrecrauusi. Jligs mpoBeneHUs MNPOMEKYTOUHOM aTTECTAllUU IO
JUCLIUIUINHE HKCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACChl, OCHAIIEHHbIE KOMIBIOTEPHOM TEXHHUKOHU C
BO3MOXXHOCTBIO TOJKIIOYEHHS] K ceTh VIHTepHeT u oOecreueHueM JOCTyla B DIIEKTPOHHYIO
UHPOPMALIMOHHO-00pa30BaTENbHYIO  Cpely  YHHBEpCHTETa  W/HWIM  y4eOHBIE  ayAUTOpHH,
YKOMILIEKTOBaHHbIE MEOEIIbIO U TEXHUYECKUMHU CPEICTBAMU O0yUEHHUSI.

CamocrosiTesibHast pabora. [lomemeHus [Uisi CaMOCTOSTENbHONW pPAaOOTHI OCHAIICHBI
KOMITBIOTEPHON TEXHUKOH C BO3MOYKHOCTBIO TOAKIIOUEHHsSI K ceTh «MHTepeHeT» M JOCTYIoM K
JNEKTPOHHOW  HMH(OPMAIIMOHHO-00pa30BaTeNbHON cpele yHuBepcuTera. /[l  opraHu3anuu
CaMOCTOSITENIbHON pabOThI 00yUaIOIIMXCS UCTIOIB3YIOTCS:

KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA;

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

DJleKTPpOHHAs1i HUHQopMannoHHO-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(POPMalHOHHO-
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 H3JaHMSM U JJIEKTPOHHBIM 0OpPa30BaTENbHBIM 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 peanuzamuu 00pa3oBaTENbHOW MPOTPaMMbl C  MPUMEHEHHEM AJIEKTPOHHOTO
0o0y4deHus, AMCTaHIMOHHBIX 00pazoBaTenbHbIX TexHonorui DMOC nononHuTENbHO 00ECIeUnBaET:

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

NpoBeieHHuEe Y4YeOHBIX 3aHATHHA, MNPOLENyp OLEHKH pe3yiabTaToB OOYYEHHUs, peanu3auus
KOTOpPBIX  TNpPEAYyCMOTpEHa C TPUMEHEHHEM DJJIEKTPOHHOTO  OOY4YeHHMs, JAMCTAHIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH;

B3aMMO/ICICTBIE MEX]ly YYaCTHUKaMU 00pa30BaTeIbHOTO MPOoLecca, B TOM YHCIe CHHXPOHHOE
U (WIM) aCHHXPOHHOE B3aMMOJIEUCTBUS TOCpecTBOM 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
obecrieyeHns 00pa30BaTENLHOTO MPOIEcCa MHBAIHMIOB M JIMIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH
3I0pOBBS, B TOM YHCIIE AJISl TUCTAaHIIMOHHOTO 00yueHus. J{s aToro TpedyeTcs 3asBlI€HUE CTYACHTA
(ero 3aKOHHOTO TPEACTABUTENS) W 3AKIIOUEHHE ICUXOJIOT0-MEAMKO-TIearorn4ecKoi KOMHUCCHH
(IIMIIK).

B ciydyae HeoOXoaMMOCTH, 00yYArOIIUMCS M3 YHUCIa JIUI] C OTPAaHHYEHHBIMH BO3MOXKHOCTSMU
3M0pOBbs (IO 3asBICHUIO OOyyaromierocs) a Jjs MWHBAIMIOB Takke B COOTBETCTBHUH C
UHIMBUAYAIbHOW TpOrpaMMoil peaOWiIMTanuy WHBAIWIA, MOTYT MPEAJaraThCs CIeayolue
BapHaHThl BOCIPUATUS yueOHOW HMH(OpPMALMKU C YYETOM UX HMHJUBUIYaJbHBIX NCUXO(PU3UYECKUX
0COOEHHOCTEH, B TOM 4HCIE€ C MPUMEHEHHEM DJJCKTPOHHOTO OOy4YeHHMS M JUCTAHIIMOHHBIX
TEXHOJIOTHIl:

- ISl JIAL ¢ HApYLICHUSAMHU 3PEHUS: B Me4aTHOW (popme yBenmuueHHBIM HIpUPTOM; B Gopme
3JIEKTPOHHOTO JOKYMEHTa; B (hopme aynuodaiina (mepeBoa yueOHBIX MaTepHalioB B ayanodopMmar);
B TieuaTHOM ¢opme Ha s3bike bpaiid; WHAMBHIyanbHbIE KOHCYJIBTAMM C IPHUBICYCHUEM
TUdI0CYpIOTIEPEBOIYNKA; HHANBUAYAIbHbBIC 3aJJaHHU U KOHCYJIbTAI[HH.

- U JIUI] C HApYIISHWsIMH CIIyXa: B MeYaTHOH ¢dopme; B popMe AIIEKTPOHHOTO JOKYMEHTA;
BUJEOMATEpHaNbl €  CyOTUTpamMH; HHIUBUAYalbHbIE KOHCYJNbTAlUU C  [PHUBJICYCHHEM
CYpZIOTIEPEBOJUMKA; WHANBUIYAIbHBIC 3aJJaHNUS U KOHCYJIbTALINH.

- ISl JIMI ¢ HApYIICHUSIMH OMOPHO-JBUTATENLHOTO aliapaTa: B nmedaTHoil gopme; B Gpopme
AIIEKTPOHHOTO IOKYMEHTa; B (hopMe ayanodaiina; HHIUBUIYaTbHbBIC 3aJaHUS U KOHCYJIbTAIHH.



17

8. OHEHOYHBIE MATEPHAJIbBI (®OHJ OHEHOYHBIX CPEACTB) IS
TEKYIEI'O KOHTPOJIA YCIIEBAEMOCTH U TPOMEXYTOYHOU ATTECTALIUA

8.1. Onucanme mnoka3zatejedl M KpPHUTEepHeB OIeHMBAHUS KOMIETEeHUUH Ha
Pa3JIMYHBIX 3Tanax uX GopMHUPOBAHNSI, ONTUCAHUE IIKAJ OLleHUBAHUS

Jlnisi OUCHKW 3HaHWH, yMEHWH, HaBHIKOB M YPOBHS CPOPMHUPOBAHHOCTH KOMIIETCHIIUH IO
TUCITUIIMHE TPUMEHsIETCS OallIbHO-PEHTHUHTOBAs CUCTEMa KOHTPOJS U OICHKH YCIIEBAEMOCTHU
CTYAICHTOB. B OCHOBY Oa/UIbHO-PEHTHHIOBOI CHCTEMBI TOJOXEHBI HMPUHIIUIIBI, B COOTBETCTBUH C
KOTOPBIMH (DOPMHPOBAHHWE PEUTHHra CTYACHTA OCYIICCTBISETCS B XOJE TEKYIIEro KOHTPOJIS
ycrneBaeMocTd. MakcumanbHOe KoJmuecTBO 6aiioB B cemectpe — 100.

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

o0y4eHust
®opma npoBeeHHs IIxanpl OLIEeHKH YPOBHS
MPOMEKYTOIHOM chopMHpPOBAHHOCTH IIIkana oeHKH YPOBHS 0CBOEHHS AUCIHUILIHHBI
aTTecTanun Pe3yJabTaTOB 00yUeHHS
VYposueas mkana | 100 6ampHas 100 GanpHas 5-0amnpHas mKama, Henug GepeHnn
OLICHKU nikana, % nikana, % nu dhepeHIIpoBaHHAs poBaHHas
KOMIIETEHIIU I OIleHKa/0at OIICHKA
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
MOBBIIICHHBII 86-100 86-100 «OTIHYHO» / 5 3a4TEHO

Ilo umocam mexyweil ycnegaemocmu CmyoOeHmy Modxcem Oblmb GblCAGIEHA OYEHKA NO
APOMEIICYMOUHOU ammecmayuy 6 COOMeemcmeuu 3a Habpanuvimu 3a cemecmp oaiiamu (no
HaxkonumenbHomy petimuney). Cmyoenmam, Habpaswum 8 xooe mexyujeco KOHmpOoJisi yCnesaemocmu
no oucyunaure om 61 0o 100 6an106 u GbINOIHUSUIUM 6Ce 00sI3ameNbHble 8UObl 3ANIAHUPOBAHHBIX
VUeOHbIX 3aHAMULL, NO peueHuio npenooagamelis 6e3 NPOXOHCOeHUs. NPOMENCYMOUHOU ammecmayuu
BLICMABIISICNCSL OYEHKA 8 COOMBEMCMBUL CO WKANOU OYEHKU Pe3yIbMAamo8 0C80eHUsL OUCYUNTUHDL.

Pesynomam o00yuenusa cuumaemcsa c@opmuposanHsim (NOGLIUEHHBLI YPOGEHD), eclu
meopemuyecKoe Co0epIHCanue Kypca 0C80EHO NOJHOCMbIO, NPU YCMHbIX COOECeO08AHUSIX CIMYOEHM
ucuepnvigarouje, NOCiLe008amMeNbHO, YemKO U JNOSUYECKU CMPOUHO U3Nd2aem YYeOHbull Mamepua,;
CB0000HO CHpABNAemcs ¢ 3a0a4amu, GONPOCAMU U OpYyeUMU BUOAMU 3A0AHUL, MPeOyIOUUX
NpUMeHeHUs 3HAHUU, UCNONb3Yem & omeeme OONOIHUMENbHbIL MaAMepua, 8ce npedycmompeHHbvle
paboueti  yueOHOU NPOSPAMMOU  3A0AHUSL BbINOJHEHbL 6 COOMBEMCMEUU C YCMAHOBIEHHbIMU
mpebosanuamMu, CmyOeHm CHoCOOeH aHAIUUPOBAMb NOJYUEeHHble De3Vibmambl, Nposasisem
CaMOCMOSAMENbHOCMb NPU BLINOJHEHUU 3A0AHUL, KAYeCmE0 UX 6bINOJIHEHUsL OYEHEHO YUCIOM OALI08
om 86 oo 100, ymo coomeemcmayem NOBLIUEHHOMY VPOBHIO CHOPMUPOBAHHOCIU DE3YIbMAmMO8
00yuenus.

Pesynomam o0yuenus cuumaemcsa copmuposannvim (nOpozoevlit ypoeens), eciu
meopemuyeckoe co0epicanue Kypca 0c80eHO NOJIHOCMbIO, NPU YCMHbIX c00ece008anuax CmyoeHm
nOCe008amenbHO, 4emKo U JI02UYeCKU CMPOUHO u3ldedem Y4UeOHblll mamepuai, Cnpasisiemcs
3a0ayamu, 6onpocamu U OpyeuMu GuUOaMU 3A0AHUL, mMpedYIoWUX NPUMEeHeHUs 3HAHUL, 6ce
npedycmMompenHvle paboueli yueOHOU NpocpaAMMOl 3A0aHUsl BbINOIHEHbL 8 COOMBEMCMEUU C
YCMAHOBNIEHHbBIMU MPEOOBAHUAMU, CIYOEHm CHOCOOEeH aHANU3UpOo8ams NOLYYEHHbIE Pe3Yabmambl;
nposGIsAiem CAMOCHMOSAMENbHOCIb NPU BbINOIHEHUU 3A0AHUL, KA4ecmeo UX BbINOIHEHUS OYEHEeHO
yuciom 6annoe om 61 oo 85,9, umo coomeemcmeyem nopoco8OMy YPOGHIO CHOPpMUPOBAHHOCMU
pe3yibmamos 00yueHus.

Pezynomam o0yuenus cuumaemca Hec@hopmMuposanHvIM, eciu cmyoenm npu blNOJIHEHUU
3a0anull He OeMOHCHmpUpYyem 3HAHUU Y4eOHO20 Mamepuand, OOnycKaem OWUOKU, HeY8ePeHHO, C
bonbuUMU  3aMPYOHEHUAMU  BbINOJIHAEM 3A0aHUs, He OeMOHCMpUpyem HeoOX00UMbIX YMeHU,
Kauecmeo 8blNOIHEHHbIX 3A0aAHUll He COOMBEMCMEYenm YCMAHO8IeHHLIM MPeDOBAHUAM, KA4eCmBE0 Ux
BbINOIHEHUSL OYEHEHO YUCTIOM OALI08 HUdice 61, umo coomeemcmeayenm 00nopo208oMy YPOBHIO.
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®opMBbI TEKYLIEro KOHTPOJIS yCieBaeMOCTH

@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.
Teopueckuii petimune (yuacmue 8 KOHQhepeHyusx, 1/1 16/16 16/16
onumMnuaodax u m.n.)
ﬂOnOﬂHumeﬂbele Oanbl 30 akmueHoe uszydueHue ()MCL[UI’UZUHbl
u op.
HToro nmo aucuunjinge 100 6ass10B

[Tpumeuanue: -/- 06vem wacos coomeemcmeeHHo OJisk OYHOU, 3A0YHOU POPM 0OYUeHUs.

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

OLCHMBaHUA NpPEACTaBJIICHA B

3JIEKTPOHHOM ~ Y4e€OHOM  Kypce

0 JUCLHIUIAHE

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 MaTepHaIbHON 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 COXpaHEHHUsI MOMEHTa UMITYJIbCA.
IMapockommuecknii 2P hekT.

ok wdhpE

Pemenue 3agay.

IIpakTHyeckoe 3ansiTue Ne 4. Jj1eMeHThI PEJIATHBUCTCKOM MEXaHUKH.

1. Tloctynarsl ciennaabHOM TEOPUN OTHOCUTEIHLHOCTH.

2. TIpeoOpaszoBanus JlopeHIa, UX CIEICTBHS.

3. OCHOBHO¥ 3aKOH PEISTHBUCTCKOW JTUHAMHKH.
4. CBs3b MEXy 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. CpenHsas KMHETUYECKAsl SJHEPIHsl TEIJIOBOTO ABM)KEHUS MOJIEKYJI, €€ CBS3b C a0COIIOTHOM
TeMIepaTypou.

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. 3ﬂeKTp0CTaTI/IKa B BaKYyYM¢E 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 anekTpoHHast TEOpHsl 3JEKTPOIIPOBOIHOCTH METAIJIOB.
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 3amau.

IIpakTnyeckoe 3ansiTue Ne 12. @usuka 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. TIpyXUHHBI MasSTHHK, MAaTEMaTUICCKUN MasSTHUK, (U3MUSCKUN MasTHUK, KOJeOaTeIbHBIN

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

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

2. KsasucranmoHapHbIC 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 BOTHEI.
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 menu 1 1uGpakinOHHON PEIIETKH.
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. TemmoBoe u3inydeHue.

Criextp n3nydeHus 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 Jyau3M.

. CooTHOLIEHNE HEONPEIEIEHHOCTH U IPUYMHHOCTb.

©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.

ITpunnun 3anpera [aynu.

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

XapakTepUCTUYECKOE U3ITyUEHUE.

BreIHYXI€HHOE H3IIy4YEHHE.

©CoN kDN

VYcunenue >MeKTPOMAarHUTHOTO TMOJS B Cpele C OTpHIATeNbHBIMH MOTepsMH, "HHBepcus"
KBAaHTOBBIX COCTOSIHHI B BEIIECTBE.

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 CBA3M A1pa, yAEIbHAs SHEPTUs CBA3M SApA.
3aKOH paslMOaKTUBHOTO pacnaja.

SInepHsle peakuuu.

IlenHas peakuus ACICHUs.

SInepHslil peakTop.

Snepnas >HepreTuka.

©ooNo kDD

TepmosiiepHbIil CUHTES.

[EN
o

. Kimaccudukanmst sneMeHTapHbIX YacTHII.

[EEY
[EEN

. COBpCMeHHaH TEOPHA CTPOCHUS DJICMCHTAPHBIX YaCTHII.

[EN
N

. CoBpemeHHas (pusnveckast KapTuHa MHUpA.

[EEN
w

. Penitenue 3amauy.

IIpumepHbIe 3a1a4u Il pEIIEHUs HA IPAKTUYECKUX 3aHATUAX !
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2 cemecTp

1. ABTomMOOMIIF Hauan ABWXKEHHUE IO MPSMOMY IIIOcce cO CKopocThio Vi = 50 kmM/4. Yepes
BpeMs At = 0,5 4 B TOM k€ HalpaBJICHUH BBILIEN JAPYrOi aBTOMOOMIIb CO CKOPOCTBIO Vo = 70 Km/4.
Omnpenenure, yepe3 kakoe Bpems ; BTOpoil aBTOMOOWIIb JOTOHHUT MEPBBIA U KaKOE PACCTOSIHHE Sy
POMIET 10 3TOTO.

2. Ilepsbie 200 KM TyTH MO MPSIMOMY IIOCCE aBTOMOOWIIb JIBUTAJICS CO CKOPOCThIO Vi = 60
km/4, a octaBmmecss 100 kM — co ckopocThio Vo = 70 km/4. Onpenenure CpeaHIor CKOPOCTh <V>
aBTOMOOWJIS HA BCEM ITYTH.

3. Toukwii crepkeHb auuHOM 1=20 cM HeceT paBHOMEpHO pacnpenenennsiii 3apsag q =0,1 MxKo.

Onpenenuth HapsKEHHOCTh E 37€KTpUUecKoro mossi, co3aBaeMoro pacipeesIeHHbIM 3apsiOM B
Touke A, JIexalliell Ha OCU CTEp>KHsI Ha paccTosiHUM a =20 ¢M OT ero KoHIa

4. Ilo ToHKOMY MOJYKOJbIY paauyca R= 10 cM paBHOMEPHO paclpeiesieH 3aps]l C JUHEHHON
wioTHOCTBIO P = 1 MkKi/M. Onpenenuts HanpsbkeHHOCTh E anekTprueckoro moiisi, co31aBaeMoro

PacCpeaACICHHBIM 3apAa0M B TOYKE 0, COBHaI[aIOH_[eﬁ C ICHTPOM KOJIbLIA.

3 cemectp

1. Ha menp HOpMaNbHO MajgaeT MapaulebHBI My4OK MOHOXpOMaTHYecKoro cpera. [lnuna
BOJIHBI TIQ/IalOIEr0 CBETa YKIaJbplBaeTcid B IIMpUHE Ieiau & pa3. KakoBa mmpuHa HYJIEBOro
MakcuMyMma B TU(GPaKIMOHHON KapTHHE, MPOCHUPYEMOI JTMH30M Ha SKpaH, OTCTOSIINI OT JTMH3bI HAa
paccrosiaue | = 1 m?

2. Ha nenpo3pauHyio IJIACTUHKY C Y3KOM IIEIbI0 HOPMAIbHO MaJaeT MOHOXPOMAaTHYECKH
CBET. YTOJI OTKIIOHCHHSI JIy9el, COOTBETCTBYIOIIMI BTOPOU CBETIION AU(PPAKIIMOHHON 1TOJI0CEe, PaBCH
1° . CKONbKUM JUIMHAM BOJIH MAaroLIEro CBETa PaBHA IMPUHA Iesn?

3. Ha paccTosHEE 2 M OT TOYEYHOTO MOHOXPOMATHYECKOro HcTouHuKa cBera (A =5-107 m)
HaxoauTcs 3kpaH. [locepennne MeX Iy UCTOYHUKOM M SKPaHOM PAcIiONIO’KEHa HEIpo3padHasi IrupMa
¢ otBepctueM paauycom 1 mm. Hlupmy nepememniarot k skpany Ha paccrostaue 0,75 M. CKoibKO pa3
NPy e TepeMEeNIeHUN OyJeT HaOJII0IaThCsd TEMHOE IATHO B IICHTpPE MU(GPAKIMOHHON KapTUHBI Ha
sKpaHe?

B XoJe mMOATOTOBKM K MPOMEKYTOYHOH AaTTEeCTAllMH OOYYArOIIMMCS TPEAOCTaBIISCTCS
BO3MOXXHOCTh MPOWUTH TECT CaMOMPOBEPKHU. TeCT Ui caMONpPOBEPKU MO JUCHUIUIMHE pa3MeIleH B
OUOC ynuepcuteta http://sdo.tolgas.ru/ B cBOOOIHOM 1JI CTYACHTOB JIOCTYTIE.

8.1.2. TunoBbIe 3a7aHU 1JIs1 JJA00PATOPHBIX PadoT

2 cemecTp

JlabopaTopnasi padora Ne 1. «Onpenenenne Maccobl TeJia NPABHJIBLHOM reOMeTPHYECKO
¢popmbI»

Pabouee 3ananne

1. Onpenenenue macchbl Tena MyTeM pacyeTa 1o Gopmyse.

2.J1ns1 BBIOJTHEHUS pabovero 3aJaHus MOMYyYUTh y MPeroiaBaTels Wi JabopaHTa Telo
MPaBUJIbHOM reoMeTpruiecKoi (POpMbl, IITAHTEHIUPKYIb 1 MUKPOMETP.

3. lanee, B kauecTBe NMpUMepa, AAETCs MOAPOOHOE OMMCaHUE ACUCTBUM MPUMEHUTEIBHO K Ty
MATUHAPUIECKOU (POPMBI.

4. CTyJeHT BBINOJIHACT 3a/laHUe JUIs BBIJIAHHOTO Teja MO MPUBEICHHOMY IIPUMEDY.

JlaboparopHuas pabota Ne 2. «OmnpeneneHue yCKOpEHUs CBOOOTHOTO MAACHUS C TTOMOIIIBIO
MATEMATUYCCKOI'O MassTHUKA»
Pabouee 3ananue
1. HO)]BGCI/ITI) CTaJILHOH IapyvK Ha HUTH, UCIIOJB3yA IITAaTUB, W U3MCPUTH PACCTOAHUC I oT
TOYKHU TOJIBECa JI0 IIEHTpa mapuka. Pe3ynbraT u3MepeHus u abCcoaoTHY0 omuoOKy Al m3mepenus
3amucaTh B TaOJIUITY.
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2. OTKIOHUTH HUTH OT BEPTUKAIW Ha HEOONBIIOW yrol © OTIYCTUTh MIAPHK.
MareMaTHuecKuii MassTHUK HAUYHET COBEPIIATh TAPMOHMUYECKUE KOJIECOaHMS.

3. B MOMEHT MakCUMaJIbHOTO OTKJIOHEHHMsI IIapuKa OT TOJIOKEHHUS PABHOBECHUS 3aIlyCTHUTh
CEKYHJIOMEp M OCTAaHOBUTH CEKYyHJIOMEpP B MOMEHT, kKorja mapuk coBepmmt N =30 konebGaHuid.
W3mepenHoe Bpems t 1 abcomoTHy0 omnOKy At 3amucaTh B TaOIHILy.

4. Ucnonb3ys (hOpMYIIbI, pACCUUTATh BEIHUNUHY § M aOCOIIOTHYIO OIMIHOKY AQ.

JlabopaTopHas padora Ne 3. «M3yyeHne 0CHOBHOI'O 3aKOHA JUHAMMKH BPalllaTeJIbHOI0
JABHKEHHSI TBEPIOTO TeJIay
Pa0ouee 3aganue

1. Uccnenosars 3aBucumocts £(M;) Ha maboparoproM crenae «MastHik O6epOekar.

2. N3mepuTh ITAaHIEHIUPKYIIEM PAaNyC IIKUBA I MATHUKA U BEPTUKAIBHON JIMHEUKON
BBICOTY N HAYAILHOTO MOJIOKECHHUS TUPU. 3HAYCHUSI BEIMYHUH 3aHECTH B TabuILy 1.

3. [TogBecuTh Ha HUTHU TUPIO Maccoi M ( mpojenath Ui MSATH 3HAUYCHHH Macchl M

THPH)., OTIHYCTUTH €€, OJHOBPEMEHHO BKIIIOYUTH CEKYHIOMEp U BBIKJIIOYHUTH €r0 B MOMEHT yIapa
TUPHU O TIOBEPXHOCTh OCHOBAHHUS yCTaHOBKU. M3MepeHHOe 3HaueHune BpeMeHu t 3aHecTu B Tabnuiy 1.

4, JIist Ka)Xa0T0 3HAYCHHSI MAcChl 71 PaCCUUTATh YTIIOBOE YCKOpeHHe & 1o (hopmye (4),
MoMeHT Mr 1o popmye (6).
5. [Moctpouts rpadux 3aBucumoctu £(M;).

JlabopaTopnasi pabora Ne 4. «Onpeaenenue ko3¢ PpuuneHTa BA3ZKOCTH KIUTKOCTID)

Pabouee 3axanue

1. V3yuuTh ABMKEHUE TEN B KHUAKOCTAX, U IPUPOAY CHII BHYTPEHHETO TPEHUSI.

2. V3meputh KOA(GUIMEHT BA3KOCTH XKUAKOCTH 10 MeToxy CTokca Ha 1a00paTOPHOM CTEHJE.

3. M3meputs nuametp d mapuka MUKPOMETPOM, PACCTOSIHUE S MEXKYy METKaMH M H 71 .

4. bpocasi miapuk B TPYOKY C >KMJIKOCTBIO, BKIIOYHTH CEKYHJOMEP B MOMEHT IMPOXOXKIACHUS
MCTKHU 7 W BBIKIIIOYUTH B MOMCHT IMPOXOXKIACHUSA MCTKH 1 (BI/I3yaJH)HO).

5. U3mepenHoe Bpemsi t 1 quamMeTp MIAPUKOB (T.€. C MATHIO MapHUKAMU) 3aHECTH B TadnuIty 1.

6. BeramcmmTh Ko3QUITHEHT BHYTPEHHETO TPEHHUS [} T KKIOTo maprka 1o hopmyie (6).

JlaGopaTopnas pa6ora Ne 5. «McciieqoBanue 31eKTPOCTATHYECKHX 0JIeil MeToI0M
aHAJI0T0BOM MO

Pabouee 3ananne

1.Pabora BbIMOJIHAETCS Ha KOMIIBIOTEPHOW aHAJOrOBOW MOJENM MO cxeme 1, B KOTOpoi
TOYKAMH CETKH COECIMHEHBI CONPOTUBIICHUSIMHU.

2. Ha xaxnplil y3eld CEeTKM IOABECTH KypCcOp MBIIIKA B BUJE «IPULIETBHOTO KPECTHKa»,
COBMECTHB €r0 C MEpPEeKpPecTHEM CETKM, YTOOBl OH cTasl 0eloro LBeTa M HakaTb JIEBOM KJIaBHILIEH
MBIILIKH, TOJBKO MPU HAXKATUU Ha BCE y3JIOBbIE TOUKU CETKH, KaK MOKa3aHO Ha PUCYHKE HUXKE,

3. lanee OyneT naHo mporpaMMoil 1o0po Ha AajabHENIe Ballll JeWCTBUS «1aHHbIE TPUHATHD.

4. HNanee cineayeT KOMaHJa «Ha)kaTh Ha KIJIABUIIY «OKBUIOTEHUHUAIbHbBIE JTUHUUY», €€ HYKHO
Ha)KUMaTh MHOTOKPATHO, OyJIE€T BEIPUCOBBIBATHCA KAPTHHA SKBUIOTECHIIUATBHBIX JIMHUM.

5. Korma 3akoHuMTe, MOCTYOUT KOMaHAa HaXMUTE Ha KIABUIIY «CUJIOBBIE JIMHUM
MHOT'OKpPaTHO OyJIeT pUCOBATh CTPYKTYPY CHIJIOBBIX JIMHUI B UTOTE MOJYYUTCS KapTHHA HA pUCYHKeE |

JlabopaTopnasi pa6ora Ne 6. «HMcciieqoBanue 3aBUCHMOCTH MOIIHOCTH U K03 duuneHta
MOJIe3HOT0 e CTBHUS MCTOYHMKA TOKA OT HATPY3KH»
Pabouee 3ananue
1. CoOpatb cxemy, IpeACTaBICHHYIO Ha puc. 4.
2. llpm BBIKITIOYEHHOM Kiroue K, BKIIOUNTH K04 K, IIPU ATOM IOKA3aHUS BOJBTMETpPA
Oynyt 6au3ku K BennunHe DJIC ucroynuka. 3anucarh oKa3aHus BOJIbTMETpA.
3. 3amkHyTh K04 K,. M3MeHsAA cONpOTHBICHHWE HArpy3KH H3MEpPHUTh CHIIy TOKa |

HaMpsOKCHUA Ha Harpyske, pe3yjibTaTbl U3MCPCHHA IHPOU3SBECTH HE MCHBIIC, 4YEM JJIA
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JECSATH 3HAYCHWHM CHJIBI TOKa B LENH, MEPEKPBIBAIOIIMX BECh IMANa30H BO3MOMKHBIX
3HaYeHU! TOKa. Pe3ynbpTaTsl u3MepeHuii 3anectd B Taduiy 1.

3 cemecTp

Jladoparopnasi padora Ne 7. «HcciieoBanne HAaMarHu4uBaHusi GeppoMarHeTHKOB C
NMOMOIIbI0 OCHULIOrpaga»

1.

Padouee 3aganue

HabOmonate meriio rucrepe3uca (GpeppruMarHUTHOTO KOJIbIA JTaOOpPAaTOPHOTO MakKeTa Ha
dKpaHe ocruniorpada.

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

VYBenuurBas AamIUIMTYIy BBIXOAHOTO HAMPSDKCHHS TEeHepaTopa U, TaKuM 00pa3oM,
aMILTUTYy TIEPEMEHHOTO TOKa B 00MOTKe L1, MakeTa HaOI0aTh HA 3KpaHe ocIruIorpada
MIETJIIO TUCTEPE3HCa.

YcTaHOBUTh Ha JKpaHe ocuuwuiorpada NETIr TUCTepe3uca, OMU3KYI K TMpeAeIbHOM.
3apucoBarTh HAOMIOJACMYIO METII0 THCTEPE3UCa, HCIONB3ysS MAcIITAOMPOBAHHYIO CETKY
ocmmutorpada.

Omnpenenuth MarHuTHBIE TapameTpsl (eppuToBoro obOpasma (Topowaa) TO METie
ructepesuca. [y HabmroaeMoil ety 3anucaTth BeauurHbl 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 00pa3iia Mpu OCUULIOrpadupoOBaHUH TIETEIb
rucrepesnca. Pa3mMarHuTuTh 00paserl, T.e. yMEHBIIUThH BBIXOTHOE HANpPSOKEHUE TeHepaTopa
70 HYJIsSI, IPU 3TOM TETJIsl THCTEpPe3rca Ha dKpaHe ocuuiuiorpada NmpeBpaTUTCs MOYTH B
TOYKYy, cooTBercTBytomyto H~ O u B~ O. Jlaiee cneayer yBEIWYMBATh AMIUIATYAY
MEPEMEHHOTO  HANpsDKCHUST HEOONBIIMMH  CTYNCHSAMH W I KaXJIOW W3 HHUX
peructpupoBath BenMuuHB OTpe3koB OX m OY. DT OTpe3KH COOTBETCTBYIOT HE
MpeieIbHON MeTie TUCTEPE3UCa, a YaCTHRIM METISAM U HeCYT MH(GOPMAIUIO O 3aBUCUMOCTH
B=f (H). Pe3ynbTaThl H3MepeHHii 3aHECTH B TAOJHUILY.

JlabopaTopnasi padota Ne 8. «CJji0:keHHe TAPMOHHUYECKUX KOJIEOAHUIA ¢ MOMOIIBIO

ocuuiorpaga»

PaGouee 3aganne

1. C nomomplo ocuwuiorpadga MOMyYUTh OCHHUIOIpAaMMY TapMOHMUYECKUX KoJeOaHHi,

2.

OTIpeAEIUTh MapaMeTPbl CHHYCOUJAIbHOTO CUTHAIA.
HccnenoBaTh  CIOKEHHE B3aUMHO NAPAUIEIBHBIX M B3aUMHO IEPHEHIUKYJISIPHBIX
KOJIEOaHUH.

Hayuutbcss u3MepsATh pa3HOCTh (a3 TapMOHMYECKHX KOJI€OaHUM OJMHAKOBOW YacTOTHI
METOJIOM CJIOXEHHUsS KojeOaHuii; HaOmogaTh W aHanu3upoBaTh Gurypsl Jluccaxy u
OTpeIeNIATh IO HUM YacTOTY HEU3BECTHOIO KOJIeOaHusl.

JlaGopaTopHas padora Ne 9. «M3yueHue HHTep(epeHIIH CBeTa»

Pabouee 3aganue

1. BxiarounTh ONTHYECKUN KBAHTOBBIM F€HEPATOP JIasep.

2. TlpomycTuTh H3IYYCHHE JIa3epa dYepe3 PACCEHBAMOINYIO JIMH3Y WM IepeMenas BIOJb
cBeToBoro myuka cuctemy N ans HaOmioneHus konenr HeioToHa, TOOUTHCS XOPOIIETO
OCBEIIEHUS TIOBEPXHOCTH TIACTHHBI N.

3. TlepenBuras skpaH 3, 1oOUThCS HAWIy4IIeH BUAMMOCTH Koiell HpioToHa Ha 3kpane O.
W3MepuTh BEIMYUHBI ¢ U 6 M BHECTH JaHHBIC B TAOIHMIY H3MEPCHHIA.

4. C nomomsto koopauHatHou cetku OX u OY, Ha 3kpaHe, U3MepuTh auaMeTp Dy u
auametp Dy TemHoro xonsna ¢ Homepom M 1o ocaM OX u OY u paccunTarh cpeaHUit



25

auametp. Auamerpbl Dy 1 Dy M3MepsATh 10 TOUKaM, JIEKAIIUM Ha CepeIUHE TOIIIMHBI
KOJIbIIa JIJIS TpeX MepBbIX KoJel] HpioToHa. Pesynbrarel 3anectu B Tabmuity 1.

JlaGopatopnas padora Ne 10. «3yuenune nudpaxuuu cBeTar

Padouee 3aganue

1. W3yuuth mudpakuMOHHYIO KQpPTUHY OT IIEJIU U HUTH.

2. BxuntounTts Gs10K MUTaHU Ja3epa U yOeAUThCSA B HAJIMUUU ITyYKa Ha BBIXOJE.

3. YcTaHOBUTH peiTep C pa3IBMKHOHN IENbI0O M TONYYUTh Ha dKpaHe AU(PaKIHOHHYIO
KapTuHy. M3ydnTh XapakTep H3MEHEHHs IU(PPAKIUOHHOW KAPTHHBI NPH H3MEHEHUU
LIUPYHBI IEH.

4. CoBMECTMTh HOJIb IIKaJbl Ha 3KpaHE C CEpPeAMHOM LEHTPaIbHOIO MaKCUMyMa
T(QPaKIUOHHOW KAPTUHBI U U3MEPUTH KOOPIMHATHI Xy MPABBIX U JIEBBIX MAKCUMYMOB 1,
2, 3 nopsaakos. i1 MakCUMyMa KaXXI0ro MOPsAKa ONPENEIUTh CpelHee 3HaueHue X =
(X« npas. T X« nes.)/2, U3MEPUTH PACCTOSHUE A OT ILEJIHU IO JKpaHa. JlaHHBIC 3aHECTH B
Tabmuy 1.

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

1. TIpoBeputh cooTHOLIEHHS HeonpeaeneHnocTei ['eitzendepra st GoToHOB.

2. BrxumounTh OJIOK MHUTaHUS Jla3epa U YOSTUTHhCS B HAIMYHM MTydKa HA BBIXOJE. Y CTAHOBUTH
peiiTep co IIeNbI0 Ha ONTHUYECKYID CKaMblO M TOJNYYUTh Ha SKpaHe TUPPAKIHOHHYIO
KapTuHy. M3yunTh Xapakrtep wu3MeHEHHS IU(DPAKIMOHHOW KapTHHBI NPU H3MCHCHHU
UIUPUHBI IIETH.

3. Jns maHHOMU IIMPUHBI eI U3MEPHUTH paccTossHue | OT menu 10 3kpaHa 1 KOOPIHHATHL Xy
U Xz MUHUMYMOB TIE€PBOTO TMOpSIKAa CIpaBa U CjJeBa OTHOCUTEIHLHO IICHTPAIbHOTO
MaKCUMyMa U OIPEIENIUTh CpellHee 3HAaYCHHWE KOOPIMHATHI MHHMMYMa IIEPBOTO MOPSAKA
Xmin = (Xnp + Xyes)/2. Pe3ynbrarsl n3MepeHuil, 3Ha4€HUE IUPUHBI 6 IEU U JUTHHBI BOJIHBI
A (DOTOHOB JIa3€pHOTO U3IIYYCHHS 3alUcaTh B Ta0IUIY 1.

4. TloBropuTh H3MeEpeHUs i1 5 3HAYEHUH HIMPHHBI 6 IIenau. Pe3ynbrarel H3MepeHMi
3anucath B Tabauiy 1.

5. Tlo ¢popmyne (3) paccuutarh 3HAYCHHs] BEIMYMHBI A ISl Pa3IMYHBIX 3HAUEHUUN LIUPUHBI
IIeNH, HAalTH cpelHee 3HaueHue A.p, aOCONIOTHYIO OIIMOKY AA, METOIOM CpenHei
abcomoTHON OmMOKU. IHCTpyMEHTaNbHBIMU OLTMOKAMU MPSMBIX U3MEPEHH TpeHeOpeyb.

6. CpaBHHUTH TOJYYEHHOE 3HAYCHHE BEIMYMHBI A C TOocTOsHHOW [lmanka m, yOeauBIINCH B
MPaBUIBLHOCTH COOTHOIIEHUS HeonpeaeaeHHoctel [ eitsendepra 11 GoToHOB.

JlaGopatopHnas pa6ora 12. «UcciienoBanue cBOWCTB M3JIy4eHHUs ONITHYECKOI0
KBaHTOBOI'0 FeHepaTopay

Pabouee 3ananne

1. Onpenenenre pacXoAUMOCTH JIA3€PHOTO MyYKa.

1.2. BxirounTh 070K MUTAHUSA J1azepa U YOeTUThCS B HAUIMYMU U3TYUYEeHUS Ha BBIXOJIE.

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

1.3. IlepenBunHyTh 5KpaH Ha paccrossuue L u u3Meputs aumamerp myuka d, B HOBOM
NoJIOXKeHUH. JlaHHbIe 3anucaTh B TabauIy 1.

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

1.5. PaccunraTh npeaenbHO JOCTHXKUMBIH MUHUMAJIBHBINA YTOJ PACcX0XKJIEHH, 00YCIIOBICHHBIN
audpaknueil Ha BBIXOJHOM OTBEPCTHH Jla3epa, 1o ciexyomei gopmyne:an, = A/ D, rne D -
JMaMETP BBIXOJHOTO OTBEPCTHS Ja3epa; A - JUIMHA BOJIHBI H3Iyd4eHHs. OLeHUTh OMHOKY Adyyp.

1.6. CpaBHUTH MOJTYyYECHHBIE 3HAUCHHSI YTJIa PEaIbHOI'O PAaCXOXKACHUS a+Aa J1a3epHOTO MydKa
C TEOPETHYECKUM IIPEIEIIOM Oyp £ Al , CAENATH BBIBOJ.

2. OnpenieneHye JUIMHBI BOJIHBI JTa3€PHOTO U3IYUEHHUS.
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2.1. YcTaHOBUTH Mepe]] BEIXOHBIM OTBEPCTHEM Jlazepa perTep ¢ nudpakiimoHHOM pemeTkon /]
C M3BECTHBIM TiepruoioM 0 ¥ MONyduTh Ha 3KpaHe D TUGPAKIMOHHYIO KapTUHY.

2.2. Ilponenath HEOOXOAMMBIE U3MEPEHHS B COOTBETCTBUU C (HhOpMyIoit (4), JTaHHBIC 3aHECHUTE
B Ta0IUILY 2.

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

3. OnpeneneHue CTENEHH MOJSIPU3ALINHN JTa3€PHOTO U3ITYUCHHUS.

3.1. Ha onTuueckoil ckambe B IOJIOKEHUMM | ycTaHOBUTH pelTep ¢ mnoisspusaropom II, B
MOJIOKEHUU 2 — GpoTodsieMeHT. POTOANEMEHT NOIKIIOYUTH K BOJIBTMETPY.

3.2. Bpamas mnomsipuszatop, HaOJNIOAaTh 3a M3MEHEHUEM IOKa3aHWUW BOJIbTMETpa. BheIOpaTh
JMana3oH BOJbTMETPA, HA KOTOPOM MAaKCHUMAJIbHOE OTKJIOHEHHE CTPENKU MpHOOpa MPOUCXOIUT, MO
BO3MOXKHOCTH, Ha BCIO LKAy proopa.

3.3. Bpamas nonsipusatrop, MoJy4uTh MaKCUMaldbHYI0O MHTEHCHUBHOCTH JAa3€pHOTO IMy4yka Ha
BBIXOJI€ MOJISIPU3AaTOpa U U3MEPUTH COOTBETCTBYIOIIEE HANPHKEHHE Unay , TONYYUTh MUHUMAIBHYIO
MHTEHCUBHOCTb JIA3€PHOT0 IMy4YKa U U3MEPUTH COOTBETCTBYIOIIEe HanpskeHue Upmin .

3.4. IloBTOpUTH U3MEPEHUS, ONMCAHHBIE B IIYHKTE 3, HECKOJIBKO pa3. Pe3ynbrarsl usmepeHui
3aHecTu B TaOmuIly 3.

3.5. Ucnionb3ys hopmyist (5) u (6), paccuuTaTh CTENIEHBb MOJISIPU3AUU P Ta3epHOT0 U3ITydeHUS
1 abCONMIOTHYIO OIMOKY AP, cienaTh BBIBOIBI.

8.1.9. TunmoBbIe 3a1aHus1 AJI51 KOHTPOJIbHOW PadoTHI JJIs 3204HOI (POPMBI
KonTponbaas padora coctout u3 10 3amaq, BapuaHT BEIOMpALSTCS 110 TIOCeaHEH Tudpe HoMepa
3a4eTHOW KHIKKHU IO TaOJIMIle BApHAHTOB.
Bapua 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. ABroMOOMIb HadYasd JBMKCHHE IO MPSIMOMY IIOCCE cO CKOpocThio Vi = 50 xm/4. Uepes
BpeMs At = 0,5 4 B TOM k€ HaIllpaBJI€HUH BBILIEN JAPYroi aBTOMOOMIIb CO CKOPOCThIO Vo = 70 Km/u.
Omnpenenure, yepe3 kakoe BpeMs t BTOpoil aBTOMOOWIJIb JOTOHMUT NMEPBBIH U KaKOe pacCTOSIHHE Sy
MPOUIET 0 3TOTO.

2. Ilepbie 200 KM IyTH MO MPSIMOMY IIOCCE aBTOMOOMJIb JIBUTAJICS CO CKOpPOCThIO Vi = 60
KM/4, a octaBmuecs 100 km — co ckopocTbio Vo = 70 km/4. OmnpenenuTe CpeqHIO CKOPOCTh <V>
aBTOMOOWJISI HA BCEM IyTH.

3. Tonkwmit crepxeHs JTHMHOM =20 cM HeceT paBHOMEpHO pacnpeneneHnbiii 3apsin  =0,1 MxKir.
Onpenenuth HanpsKeHHOCTh E 37eKTprueckoro mojsi, co31aBaeMoro pacipeeIeHHbIM 3apsioM B
TOUKe A, JIexalei Ha OCH CTEePKHS Ha pacCTOSHUM g =20 cM OT ero KoHIa

4. Tlo ToHKOMY MONYKOJbILY paguyca R= 10 cM paBHOMEpHO pacrpenesieH 3apsiji ¢ JIUHEHHOM
wioTHOCThIO P = 1 MkKi/M. Onpenenuts HanpsbkeHHOCTh E anekTpuueckoro mosis, co3aBaeMoro

pacnpeaAcCICHHBIM 3aps/10M B TOUKC 0, COBITaJAIOIIEH C HOCHTPOM KOJIbLIA.
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3 cemecTp

51. Ha miens HOpManbHO MaJaeT MapauieIbHbI My4YOK MOHOXPOMATHYECKOro cBeTa. [[irHa BOJIHBI
MaJaroLIEro CBeTa yKiaablBaeTcs B upuHe menu 8 pa3. KakoBa mmpuHa HyJlIeBOro Makcumyma B
nudpaKIMOHHOW KapTUHE, IPOCHUPYEMOii JIMH30M Ha 3KpaH, OTCTOSIIMN OT JMH3BI Ha paccTosHue |
=1m?
52. Ha Hempo3pauHylo IUIACTHHKY C Y3KOW IIENbI0 HOPMAJIbHO MaJaeT MOHOXPOMATHUYECKHHA CBET.
VTon OTKJIOHEHUs JIydel, COOTBETCTBYIOLIMI BTOPOM CBETIION qu)paKLMOHHON nooce, paseH 1°
CKOJIBKMM JUIMHAM BOJIH II3/Ial0ILEr0 CBETA paBHA IIMPUHA IIEIu?
53. Ha paccTosHuu 2 M OT TOYEYHOIO MOHOXPOMATHUYECKOrO HCTO4YHMKaA cBera (A =5 10”7 M)
Haxonautcd 3kpad. [locepenune Mexy ICTOUHUKOM M SKPAaHOM PacIoJIOKeHa HEMpo3paydHas IHpMa
¢ orBepctueM paauycom 1 mm. Hlupmy nepememiaror k 3kpany Ha paccrostaue 0,75 M. Ckonbko pa3
Ipu ee nepeMenieHuu OyJeT HaboIaThCs TEMHOE MATHO B LIEHTPE MUGPPAKIIMOHHON KapTHUHBI Ha
sKpane?

* (BapuaHTbI KOHTPOJBHBIX paboT pa3meriensl B JUOC.

8.3. TumoBble KOHTPOJIbHBIE 3aJaHUS WM HHbIe MAaTepuabl I8 NPOBeAeHUs
IMPOMEXYTOYHOU ATTECTALIUN

dopma TPOBEICHUS MPOMEKYTOYHON ATTECTAMHM 1O JUCHUIUIMHE: IK3aMeH (N0 pe3yibmamam
HAKONUMENbHO20 Petimuned Uil 68 (popme KOMNbIOMeEPHO20 MeCmMUpoB8aHusl).

Yemuo-nucomennas @opma no 9K3AMEHAYUOHHLIM Oulemam npeononaeaemcs, Kak
npasuo, OJisi COauu aKademuieckol 3a00.14CeHHOCMU.

Ilepevens BONMPOCOB U 3a/IaHMIi JIsl IOATOTOBKH K 3K3aMeHY
(OIIK-4: UOIIK-4.1, UOTIIK-4.2, NOIIK-4.3)

2 cemecTp

1. CBs13b NOTEHLIMATIBHON YHEPTUH C CHIIOH, IEHCTBYIOIIEN HA MATEPUAJIBHYIO TOUKY.

2. 3aKoH coXpaHEHHUs dHepruu U ummyibca. CoyaapeHue abCONMIOTHO YIPYTUX U aOCOJIIOTHO
Heynpyrux ten. Koadduiment BoccraHoBneHHs. DHEPrust 0CTaTOYHOH 1eopMalty.

3. MowmenT cuibl. HarpaBienue BekTopa MoMeHTa cuiibl. [lneyo cuibl.

4. MoMmeHT wummyinbca. MOMEHT HMIyJdbCa MaTEpUAIbHOW TOYKH, BPALAIOLIETOCS TeENA.
Hamnpasnenne BekTopa MOMEHTa UMITYJIbCA.

5. MomeHT uHepuuu Tena. MOMEHT MHEepLUHM Tell MPaBHJIBHOW TeoMeTpudeckoil (HhopMel
(xoJBII0, JHCK, THap, cTepkeHb). Teopema Illteitnepa.

6. OCHOBHOH 3aKOH AMHAMUKH BpalllaTelIbHOIO NBMKEHUsA. OCHOBHOE ypaBHEHUE TUHAMUKU
BpalIaTEeIbHOTO JIBUKCHHUSL.

7. KuHetndeckas SHEprus Bpallarolerocs Tea, KaTAerocs Tena.

8. 3aKOHBI COXPAaHEHHSI MOMEHTA UMITYJIbCA U DHEPTUU IIPH BPAILIATEIbHOM JABUKEHUU.

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

10. CTO. ITocrynats! DiiHmreitHa. [IpeodpazoBanus Jlopenna. Cnencrsus u3 npeoOpa3oBaHuii
Jlopenua.

11. DnemeHTHI penATUBUCTCKON MEXaHUKU. PENsSTUBUCTCKUE Macca, UMITYJIbC. DHEPTHs MOKOS,
MIOJIHASL DHEprus, KWHeThdeckass sHeprus. CBsA3b MEXIy MOJHON JHEprued M pPeITUBUCTCKON
Maccoi.

12.  OCHOBHBIE TOJOKEHHUS MOJEKYISIPHO-KMHETUYECKONM Teopuu. CTaTUCTUYECKHA U
TEPMOJMHAMHYECKUA METOABl HCCIeNoBaHusA. TepMoauHamuueckue mnapameTpbl. KonnuecTBo
BEIECTBA.

13. MWneansHbiii ra3. PaBHoBecHoe cocrosiHue. Pemakcamus. Bpems  penakcauuu.
TepMoauHaMUYECKHil TTPOLIECC, AMarpaMma mpoiecca.
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14. 3akoHBI HICATLHOTO Ta3a JIsl U30MPOIECCOB, TUArPaMMbl MPOIECCOB (M30TepMa, U300apa,
H30X0pa).

15. VYpaBHeHue cocTosiHusA HAcanbHOro raza. OObEAMHEHHBIM Ta30BbIM 3aKOH. MeToauka
pellIeHus 3a1a4 Ha Ta30BbI€ 3aKOHBI.

16. OcHOBHBIE ypaBHEHHSI MOJICKYJISIPHO-KMHETHYECKOW TEOpUH HacanbHOro raza. CpeaHss
KUHETHYECKasi SHEPTHsI TEIIOBOTO ABIKEHHS MOJICKYJI, €€ CBSI3b C a0COIIOTHOM TeMIepaTypoil.

17. Yucno creneHei cBOOOIBI MOJICKYJIBI. 3aKOH PAaBHOMEPHOTO pacHpeesieHUus YHEPTUH 110
CTETICHSM CBOOOBI MOJICKYIIBI.

18. Pacnpenenenue MojeKysl HAEaIbLHOTO rasza Mo ckopoctsaM (pacmpeneneHue Makcpesia).
Cpenusisi CKOPOCTh, CPETHEKBAApaTUYHAs CKOPOCTh, HanOoJIee BepOsiTHAS CKOPOCTb.

19. bapomerpuueckas dopmyna. Pacnpenenenune MoneKkya HICalbHOTO ra3a 1o 3HAuYEHUSIM
NOTEHLMAIbHOU 3HEepruH (pacrpeneneHue boiabimana).

20. SABnenus nmepeHoca. CpenHee YUCIO CTOIKHOBEHUM, CPeAHss JUIMHA CBOOOIHOTO Ipodera
MOJIEKYIL.

21. 3axonunl guddy3uu, TEMIONPOBOJAHOCTH M BHYTPEHHETO TpeHUS. MONeKyIspHO-
KMHETHUYECKasi TEOPUsI 3TUX SIBICHUU.

22. BuyTpeHHss SHeprus ujieanpHOro rasa. PaGota rasza B tepmoauHamuke. TemnooOMeH,
KOJIMYECTBO TEIJIOTHI.

23. IlepBoe Hayayo TEPMOAMHAMUKH, €r0 MIPUMEHEHHE K H30MpoIeccaM U aauabaTuyecKoMy
poLeccy.

24. TemnoeMKOCTh HUJICATbHOI0O raza. 3aBUCHUMOCTh TEIUIOEMKOCTH WJEaNbHOIO raza OT BHAA
npouecca. YpasHenue Maiiepa.

25. AnmabGaruyeckuii mporecc. YpaBHenue Ilyaccona. Ilokasarenr aamabaThl, e€ro
3aBUCHUMOCTB OT YMCJla CTEeNeHel cBOOO/IbI MOJIEKYJI Ta3a.

26. O6parumbie 1 HEOOpaTUMBbIE TTpoLIeCcChl. BTropoe Hayaio TepMOIMHAMUKH.

27. CTaTUCTUYECKOE TOJIKOBAaHUE BTOPOr0 Hayalla TepMOAMHAMUKHU. DHTponus. Bo3pacranue
SHTPONMHU [IPU HEPABHOBECHBIX Ipolieccax. TpeTbe Hauaao TEPMOJUHAMUKY.

28. [{ukinueckue npouecchl. TennoBble ABUraTesld U XoaoauiabHble MamuHbl. [{ukn Kapao u
ero Kod(pPUIMEHT MOJIE3HOTO ICUCTBUSI.

29. VYpaBuenue Ban-nep-Baanbca. Ilepexon u3 ra3o00pa3HOr0 COCTOSIHHS B JKUJAKOE.
Kputnueckue mapamerpol. Oddext Ixoynsa-Tomcona. Cxikenue razon. VcnapeHue u KumneHue
*uakocred. TBepablie Tena. Kpucrammmueckue pemetku. @a3zoBble IEpexoabl MEKIY arperaTHbIMU
cocrosiHUsAMU BellecTBa. @a3oBble nepexosl 1 u 2 pona.

30. IIpumenenue Teopembl Octporpajckoro-I'aycca. 3apspkeHHas chepa.

31. [Ipumenenue Teopembl Octporpanckoro-I'aycca. PaBHOMEpHO 3apskeHHBIH MO 00BEMY
map.

32. Pabota snextpuueckoro mnois. Llupkynsuus BeKTOpa HANpPSKEHHOCTH SJIEKTPUYECKOIO
noJisl. Jloka3arenpCTBO MOTEHIMAIBHOCTH MIEKTPUYECKOTO MOJIS.

33. CBs3pb MeXAYy HaNpsHKEHHOCThIO W moreHuuanoM. OOmmil ciaydail, omHOpOAHOE
AIIEKTPUYECKOE TOJIE.

34. DHeprus B3aMMOJIECHCTBUS JJIEKTPUUECKHUX 3apPsI/IOB.

35. JIBu>keHue 3apsyKEHHBIX YacTHUIl B JIEKTPUYECKOM IOJ€. 3aKOHBl COXPAHEHHUs 3HEPIUu
UMITYJIbCA.

36. [upnexTpuKd. DNEKTPUYECKUM Iumosb. JUMoapHbII MOMEHT. Jlumojib BO BHEUIHEM
AIIEKTPUYECKOM IIOJIE.

37. llongpuzauusa audaeKTpUkoB. Bekrtop mnonspuzaunuu. [lone BHYTpH AMAJIEKTpHKA.
JusnexkTpudeckasi IPOHULIAEMOCTDb CPEJIbI.

38. BekTOop aneKTpuYecKOoro cMmemeHus (dnekrpuueckas uHAykuus D). Teopema
Octporpanackoro-I'aycca st Bexkropa D.

39. CerHeTosneKTpUKH, X CBOMCTBA U UCIIOIb30BaHUE.

40. TIpoBOOHUKH B 3JIEKTPOCTATHUYECKOM IoJie. DJEKTpocTaThdeckass MHAYKIHS. Y CIOBHUS
paBHOBECHSI 3apsA10B B IPOBOIHUKE.

41. DneKTpoeMKOCTh MpOoBOAHUKOB. KonaeHcaTopsl. EMKOCTh pa3IMYHBIX KOHIEHCATOPOB.

42. EMKOCTb OaTtapen KOH/IEHCAaTOPOB, UCIIOIb30BAaHUE KOHIEHCATOPOB.
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43. DHeprus 3apsHKEHHOTO KOoHAeHcaTtopa. OO0beMHash MJIOTHOCTb JHEPTUH AJICKTPUIECKOTO
0JIs1, pacyeT SHEPTUU HEOJHOPOIHOTO IEKTPUUECKOTO TIOJIS.

44. YcnoBus CyniecTBOBaHUS 3JIEKTpUYECKOro Toka. Cuia ToKa, MIOTHOCTh TOKA.

45. Dnextpuyeckas uenb. UCTOYHUKH TOKa, CTOPOHHUE CHUJIBI, AeKTpoaBmxKyIas cuia (3/1C)
HMCTOYHMKA TOKA.

46. 3akon Oma ans OAHOPOJHOTO YydYacTKa DJIEKTpUYEcKoW menu. PaboTra W MOIIHOCTH
MIOCTOSIHHOT'O TOKa. 3akoH Jlxoyis-JIenna.

47. 3axon Oma JyUIsi HEOJHOPOJIHOIO y4acTKa 3JeKTpuueckoi nenu. HamnpskeHue u pa3HOCTb
MOTEHIMAJIOB JIJI1 HEOJHOPOIHOI'O y4acTKa 3JIEKTPUUECKOU LIETIH.

48. 3akon Oma i 3aMKHYTOW ayieKTpuueckod nenu. [lose3Hass MOUIIHOCTH, KOA(PPHUIIMEHT
MIOJIE3HOTO ACHCTBUS HCTOYHHUKA TOKA. TOK KOPOTKOIO 3aMbIKaHUS.

49. 3akon OMma B muddepeHnmanpHoi hopme.

50. ITpaBuna Kupxroda. PacueT pa3BeTBIEHHBIX 3JIEKTPUUECKUX TETICH.

51. IlpeBpaiiieHust SHEPTUU B JIEKTPUUECKUX LIETISIX.

52. Knnaccuyeckas 371€KTpOHHAsl TEOpHUs 3JIEKTPONPOBOAHOCTA METAILIOB.

53. SIBneHue cBEPXNPOBOJUMOCTHU. DINEKTPUUECKUI TOK B BAKYyME, razax U *KUAKOCTSX.

3 cemecTp

54. CpoiicTBa MarHUTHOro moJisi U ero xapakrepuctuku. Cuna Ammepa. Cuia Jlopenna.
MarnuTtHas UHIYKIUS.

55. MaruuTHeli MOMEHT KOHTYpa C TOKOM. /[eliCTBHME MarHMUTHOIO I10JIS HA KOHTYpP C TOKOM.
OHeprus KOHTypa ¢ TOKOM B MATHUTHOM IIOJIE.

56. 3akoH buo-CaBapa-Jlamiaca 1 ero npuMeHEHHUE K pacyeTy MOCTOSIHHBIX MATHUTHBIX MOJIEH.
JAU-meron. [IpuHIum cynepro3suuuu.

57. TIoTOK ¥ TUPKYJSIUS BEKTOpAa MarHUTHOW MHIYKIMHU. 3aKOH TOJHOTO TOKAa. MarnutHoe
110JIE€ COJICHOM/1a, TOPOUA.

58. PaboTa MarHUTHOTO MOJIS TIO MIEPEMEILEHUIO TPOBOJAHHUKA C TOKOM, KOHTYpa C TOKOM.

59. JlBwkeHue 3apsDKEHHBIX 4YacTUIL B  DJIGKTPUYECKOM W MarHUTHOM  IOJISIX,
MaCCCIEKTPOMETPUS, YCKOPUTENHN 3apsHKeHHBIX YacTull, 3¢ dekt Xomta, MI'[[-reneparop.

60. DnexkTpoHHAas TeOpUst MarHeTu3mMa. HamarHm4eHHOCTb.

61. InamaruuTHbIN 3QdekTt. J[namarHeTuky ¥ napaMarHeTHKH.

62. OnucaHue Moy B MarHeTUKax. YCIOBUS Ha TpaHUIIE pa3jesa JAByX MarHeTukon. [lone B
BO3JYIIHOM 3a30p€ CepAcYHHMKAa Topouaa. HanpsskeHHOCT MarHMTHOTO MOJsA. MarHuTHas
MPOHUIIAEMOCTb CPEJIBI.

63. ®eppomarnetuku, ux csoiicrBa. Kpusas CrosneroBa. MaruuTHeli rucrepesuc. Touxa
Kropu. CnuuoBas mnpuposa HamarHuuumBaHus ¢deppomaruerukoB. @epputel. Pabora 1o
nepeMarHu4rMBaHuio (eppomarHeTukoB U QeppuroB. JKecTkue W MArkue (heppoMarHeTUKH, UX
HCIIOJIb30BaHUE.

64. SIBneHue >MeKTPOMArHUTHOM MHAYKUMHU (onbiThl Papaznes). 3aKOH 3IEKTPOMATHUTHOM
nHaykuun. [pasumno Jlenna.

65. BpIBoJ 3aKOHa AJIEKTPOMAarHUTHOM WMHIYKIMU Ha OCHOBE JJIEKTPOHHON Teopuu. Cuia
Jlopenua kak cTOpoHHsS criia. BUXpeBoe 31eKkTpruuecKoe moiie.

66. Bpamienue paMky B MAarHUTHOM TIOJIE.

67. SBnenme caMOMHAYKUHMH. VHIYKTUBHOCTP KOHTYpa, WHIYKTHBHOCTh KATYIIKH.
[ToToxocuemnenue. I{C caMOMHAYKIINH.

68. DHeprus MmarHuTHOTO 1MoJid. OObeMHas IMIIOTHOCTh YHEPTUU MATHUTHOTO MOJIS.

69. Teopus JI€KTPOMArHUTHOTO MOJs. YpaBHEHHsI MakcBelia B MHTErpajIbHON Gopme.

70. DneMeHThI BEKTOPHOTO aHaJIn3a. J{uBepreHuus 1 poTop BEKTOPHOTO IOJIS.

71. YpaBHenus Makcsenia B quddepeHunaabHoi popme.

72. Ucnionb3oBanue ocuuiiorpada uist n3y4eHusi rapMOHUYECKUX KOoleOaHu M.

73. CBoOonnble 3aryxatouiue kojeOanus, auddepeHnanbHOe YpaBHEHHE 3aTyXaroIluX
Konebanuii, ero pemenue. [lapamerpsr 3aTyxarommx Kojebanuit. Kosaddunment 3aryxanus,
JorapupMHUECKUI IEKPEMEHT 3aTyXaHusl, TOOPOTHOCTb.

74. Beinyxnennble konebanus. [uddepeHnmnansHoe ypaBHEHHE BBIHYKIICHHBIX KOJICOaHUIA,
ero pemenue. [lapameTpsl BEIHYKICHHBIX KOJICOAHUH.
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75. SIBnenue pe3oHaHca. Pe3oHaHCHas yactoTa. 3aBUCHMMOCTH aMIUIATYJbl BBIHYKICHHBIX
Kosie0aHui OT 4acTOThl. Pe30HaHC B TEXHHUKE.

76. llenb mepeMEeHHOTO TOKa. AKTUBHOE, EMKOCTHOE M MHAYKTUBHOE CONpOoTUBIIeHUS. [loHOE
COIPOTUBIICHUE 3JIEKTPUUECKOH LIETIH.

77. BexktopHas nuarpamma is KoJieOaHWM B IIENMM TNEPeMEHHOro Toka. lcmosb3oBaHue
JarpamMmbl Ui ONpEesIeHUs TapaMeTPOB KOJIeOaHNH.

78. JleicTByIOIIME 3HAYECHUE CUJIBI TOKA M HAIPSOKEHUS B IIEMU MepeMeHHOro Toka. Cpeansis
MoIHOCTh. KoadduiimeHT MoIHocTy.

79. Bonansel. Ilonepeunble U nponoibHble BOJHBL. PPOHT BOJIHBI, BOJIHOBAs IMOBEPXHOCTb.
[TapameTpsl BOJIHEL. YpaBHEHHUE IUIOCKOW U chepruecKOil BOJHBL. BOJIHOBOE ypaBHEHHE.

80. Dueprusi ynpyroil BoiHbl. I[nOoTHOCTH 3Heprum ynpyroil BodHbl. [IMOTHOCTH TOTOKA
SHEPIUH ynpyrou BoaHel. Bexrop YMosa.

81. 3BykoBbie BoIHBL. CKOPOCTH 3BYyKa B ra3ax. Iddexr ormiepa.

82. Ipunun cyneprno3unun. Matepdepenmys u nudpaxipst BoiH. CTOSYHE BOTHBL.

83. Teopus 3eKTPOMarHuTHOTO MoJist. Y paBHeHust MakcBesia.

84. DOnextpomarHuTHble BOJIHbI. (CBONCTBAa  AJIEKTPOMAarHUTHOW  BOJIHBL.  DHEpPrus
3JIEKTPOMAarHuTHOUW BoJHBL. BekTop [lokTunra.

85. BonnoBas ontuka. Bugumeiii cer. CBeToBOM BekTOp. MIHTEHCHBHOCTH cBeTa. [IpmHiun
['rolirenca-Openens.

86. Murepdepennns cpera. Y CIOBHE MAKCHMyMa M YCIIOBHE MHHUMYMa JUJIsl HHTEP(EPEHIIUH.
Pacuer untepdepeHIIMOHHON KapTUHBI OT IBYX TOUEYHBIX HCTOYHHUKOB.

87. Pacuer uHTep(PEpEHIIMOHHON KapTHHBI B TOHKHUX IUIeHKax. [1osockl paBHOM TOJIIMHBL,
1oJIockl paBHOro HakioHa. Konbsua HeroToHa.

88. udpakuus ceera. Meton 300 @penens. Bekropnas auarpamma. {udpakuus Ha Kpyriom
OTBEPCTHUH, HA JUCKE.

89. Hudpakuus B mnapamienbHbix ny4dax. Hdudpaknus Ha menw, HUTU. JudpakuuoHHas
pemeTka. JudpakunoHHas pemieTka, Kak CHeKTPaIbHbIM MPUOOp, ee pa3pemaronias cuja, yrioBas
pucnepcus. Ycinosue Panes.

90. Judpakuus B mpoctpaHcTBeHHOH pemierke. @opmyna Bynbda-bparra. Pentrenosckast
CIEKTPOCKOMNUS. PEHTT€HOCTPYKTYPHBIN aHAIN3.

91. IlpakTuueckoil mnpuMeHeHHe HHTeppepeHunn U audpakuuu. I[IpocBeTieHne ONTHKH.
Hedexrockonus. Cnextpomerpus. Mureppepomerpsl. ['onorpadus.

92. B3aumojielicTBUE CBETA C BELIECTBOM. DJIEKTPOHHAsl TeopHsl B3aumojeicTus. Jucnepcus
ceera. [lormomienue cBera, 3akoH byrepa. Paccesnue cBera, 3akoH Pases.

93. Tlonspuszanus cera. Bunel monsipusoBanHoro cseta. [lomsipusaropsl. 3akoH Mamroca.
Crenenp nonspusaly CBeTa.

94. Tlonspuzaius cBeTa Mpu OTpaKeHUH, 3aKoH bproctepa.

95. JIBoitHoe nyuenpenomnenue. Juxpousm. [IpuMeHeHns noisspu30BaHHOIO CBETA.

96. AGCOIIOTHO YepHOE TeIOo, ero u3nydeHue. CrekTpaibHasi CBETUMOCTb a0COIOTHO YEPHOTO
tena. 3akoH Credana-bonbumana. 3akon Buna.

97. ®opmyna Poanes-Ilxxunca. KBantoBas rumnore3a u ¢opmyna Ilnmanka. CpaBHeHue c
HKCIIEPUMEHTAIBHBIM CHEKTPOM U3ITydeHHs a0COIIOTHO YEPHOT'O Tea.

98. Buemnuii ¢dortorddexr. 3akonsl Buemnero ¢oroaddexra. BonpT-amnepHas
xapakTepucTuka potoauona. YpaBHenue DifHiTeHa s BHenHero Gotoaddexra. oToH, sHEPrHs
¢dotoHa, ummynbc HoToHa.

99. O¢pdexr Komnrona. KBantopas Teopus s dexra.

100. M3nyuenne m3onumpoBaHHBIX aTOMOB. CHEKTp M3JIydeHHsl atoMa Bojopoxa. Ilocrymarsr
Bbopa. bopoBckas Teopust aroma BOJOpo/a.

101. T'unore3a ne-bpouna. Jlnuaa BomHbI ne-bpoing. OnbITHOE MOATBEPKIAECHUE BOITHOBBIX
cBoiicTB BemecTBa. CooTHOIIEHHE HeomnpeneneHHocteil [eifsenOepra. CnencTBuss M3 3TUX
COOTHOUIEHUH.

102. YpaBuenue lllpeaunrepa. BonHoBas ¢yHkius, ee pusnueckuit cmpici. Mcnonabs3zoBanue
BOJTHOBOM (DYHKITMH B KBAHTOBOM MEXaHHUKE.
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103. JImxenue cBoO0HOM yacTuibl. Y paBHeHue [lIpeauarepa myst CBOOOHOM YaCTUIIBI U €T0
pemenue. CylmHOCTb BOIHBI Ae-bpoitis.

104. Yactuna B noteHunanbHo sime. YpaBHeHue lllpenunrepa, ero pemenue. KBantoBanue
sHepruu yactuusl. [IpuHnun coorsercTBusa bopa.

105. N'apmonunyeckuit ocrusuisatop. YpasHenue llpeaunrepa. KBantoBanue sHepruu.

106. TynuensHbld 3¢ ¢ext. YpaBHenue llpenunrepa s yacTUIBl, MPOXOAAILICH uepes
NOoTeHIMANBHBIN 0apbep. Koaddunment npo3paunoctu 6apsepa.

108. Atom Bomopona. YpasHenue Ilpemunrepa, ero pemenue. KBaHTOBbIE uMcia u
buznyecKkue BEIUYUHBI, ONpeAesieMble STUMH KBAHTOBBIMU YHCIAMH.

109. Cxema 3HepreTHYECKUX YpPOBHEN U KBAHTOBO-MEXAaHUUECKHUX COCTOSIHUN aTOMa BOAOPOJA.

110. Cnoxenue MexaHWYeCKMX MOMEHTOB. CIHMH 3JEKTpOHA, COOCTBEHHBIH MarHUTHBINA
MOMEHT JIEKTPOHA, CBA3b MEKYy HUMHU.

111. DxcnepuMeHTaIbHOE MOATBEPKICHHE HaMW4usi criuHa s3JyiekTpoHa. OneiT LltepHa u
I'epnaxa. ToHKast CTpyKTypa CIIEKTPOB U3JIy4EHUS aTOMOB.

112. Ilpunmun 3ampera Ilaynu. PacnpeneneHue 5JI€KTPOHOB B aTOME MO COCTOSTHUSIM.
[lepnonuyeckast cucremMa 3J1€MEHTOB. 3alTUCh AIEKTPOHHONW KOH(PHUTypaluy aToma.

113. OnTuyeckue CBOMCTBa aTOMOB M MOJIEKYJ. ATOMHBIE€ CIIEKTPbI, MOJIEKYJISIPHbIE CIIEKTPbI
U3ITy4EHHUS.

114. PeHTreHOBCKOE XapaKTepUCTUUYECKOE U3ITyUEHHE.

115. BoinyXeHHOE U31y4eHHE, €ro CBOICTBA.

116. Jlazep, ero ycTpoiCTBO U UCIIOJIb30BAHUE.

117. KsanroBast craructuka. llomnas ¢ynkuus pacnpeneneHus. @epMuoHb u OO30HBI,
OTJINYUS B IIOBEJICHUU.

118. CBobOoanble 251eKTpOHBI B MeTaiie. YpoBeHb Pepmu. [lonnas pyHkuus pacnpeneneHus
npu T=0. CpenuHsis s5HEPrusi 3JEKTPOHOB B METAJLIE.

119. TemioeMKOCTb 371€KTPOHHOTO ra3a B METaJLIE.

120. CsepxnpoBoaumocts, BKII-Teopus.

121. PabGoTa BbIX0/a IEKTPOHOB U3 MeTaia, popmyna Jlemmena.

122. DneMeHTBl 30HHOW TEOPUH TBEPJOTOo Tena. MeTalibl, AUIIEKTPUKHU U MOITYIPOBOIHUKH.

123. CobcTBeHHas M pUMECHast IPOBOIUMOCTD MOIYPOBOAHUKOB. 110MynpoBOJHUKH N U p-
tuna. OnpezaeneHue MUPUHBI 3aIIPEIIEHHON 30HbI TOJIYIPOBOIHUKA.

124. SInepHast Moziens aToMa. AToMHoe si7po. CocTas, 0003HaUeHHE, 3aps]], Macca spa.

125. Dueprus cBsizu sanapa. JledekT Macchl sapa. Y ieapHas dHEprus CBs3H, €€ 3aBUCUMOCTh OT
MaccoBOro yucia A

126. SAnepusie cumnbl. CBOMCTBA sSACPHBIX CHI. Monenu siapa.

127. PagnoakTUBHOCTb. 3aKOH PaJuOAaKTUBHOIrO pacnajga. AKTUBHOCTb. [locTosiHHas pacnana.
Ilepnon nomypacnana.

128. SlnepHble peakuuu. 3aKOHBI COXpaHEHMS B ANEpHbIX peakuusx. CeueHue sAepHOU
peakuuu.

129. lenenue snep. Llennas spepHas peakuunsa. Kpurnueckas macca. @akTopsl, BIUSAIOIME HA
OCYILIECTBJIEHUE LIEMHOM epHOM peakiuu. [[pakTnyeckoe NCnoib30BAHUE PEAKIIHH.

130. TepmosinepHbIii cuHTe3. MexaHu3M NpPOTEKaHWs peakiuu. Temmneparypa, Ipu KOTOpOH
BO3MOKHA PEAKIIHSI.

131. Bonopomgnas OomOa. IIpOTOH-IPOTOHHBI LMKJI BHYTPU 3Be3/bl. YIpPaBIseMbIi
TEPMOSIACPHBIN CUHTE3.

132. Snepnas sHepretruka. 3amachl TOIUIMBA, CTOMMOCTh 3Heprun Ha ADC, HKOIOTrHYECKUi
ACTIeKT.

133. Buxbel B3auMOJEHCTBHSA B MPUPOAE, HUX XapaKTEPUCTUKA (MHTEHCUBHOCTb, Ppajguyc
JIEHCTBUSI, KBAHT B3aUMOJICHCTBHS).

134. DneMeHTapHblE YacCTHIBl. XapaKTEPUCTHUKU 3JIEMEHTapHBIX uacTull. Kiaccudukarms
AJIEMEHTAPHBIX YaCTHII.

135. 3aKoHbBI COXpPAaHEHHUS B PEAKIUAX C yUACTHEM dJIEMEHTAPHBIX YaCTHULL.

IIpumepHBbIii TECT AJIA UTOTOBOI0 TECTUPOBAHUSA:
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2 cemecTp
OIIK-4: UOIIK-4.1, UOIIK-4.2, UOIIK-4.3

Tema 1. OcHOBEBI KJIaCCHY€ECKOI MeXaHHKH
6.
Hea Tena bpouleHE! N0 OOHHM H TeM e YITI0M K TODHI0HTY
€ HaualbHBMMH cEopocTAMH Fy H 2V, EclH conpoTHBIeHHEM BO3OVEa

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

1.4, 2. 2,3 242 4.2
7.
YeMy paBHO OTHOILICHUE MTYTEH, MPOMICHHBIX TEJIOM 3a IMEPBYIO CEKYH]IY H YCTBEPTYIO CEKYH/IbI
IocJie Hayaja cBOOOHOrO MmajgeHus? 1.1:7, 2.1:16, 3.1:3, 4.1:4

8. Jloaka nepembiBaeT peky mmpuHoi 600 M, mpuyeM pyieBoil Bce BpeMs ASPKUT KypC

nepreHuKysipHo oeperam. CKOpOCTb JOJKH OTHOCUTEIBHO BOJIBI 5 M/C, CKOPOCTb T€UEHUS peKu 3

M/c. Yepes kakoe BpeMs JI0/IKa JOCTUTHET IPOTHUBOIIOIOKHOTO Oepera?
1.120¢,2.200¢,3.90¢c,4.150 ¢

Tema 2. /luHAMHKA MOCTYNATEJILHOT0 IBHKeHUs TBepaoro Teja. (OITK-1, MOIK-1.2, MOIIK-
1.3)

29. UenmoBek Maccoil m MphITHYJI Ha Oeper ¢ HeMOABMKHON JIOJKH Maccoii M ¢ TOPU30HTAITLHO
HaIlpaBJIEHHOUN CKOPOCTHIO V. UeMy paBeH MOJ1yJib CKOPOCTH JIOJKH B HAYaJIbHBI MOMEHT M1OCTIE

IMPpbIKKa YCJI0OBCKA, CCJIN JIOJAKA MOKET CBO6OI[HO IIJIBITH 110 BOI{G?
m m m+ M M m
v v ) — V=s
1. m+M 2 m+M_ 3 m | 4 'm 5 M

30. Cucrtema cOCTOUT U3 TPEX IIAPOB ¢ MaccaMu my=1 Kr, my=2Kr, m3=3 KT, KOTOpbIE IBUKYTCS TaK,
KaK MOKa3aHo Ha pUCcyHKe. Eciu ckopocTu mapoB paBHBI Vi=3 M/c, vo=2 M/c, v3=1 M/c, TO
BEJIMYMHA CKOPOCTH LIEHTPa Macc 3TOM CUCTEMBI B M/C paBHa...

v4 Ii_l
m

0] m. T;
I m Va
73 1. 10, 2.2/3, 3.5/3, 4. 4
s
F=0G 7
31. B kakux cimydasx IpUMEHHM 3aKOH BCEMUPHOTO TATOTEHHs B (hopme: R

1.Tonbko ans Ten, uMeroIuX mapoodpasnyto hopmy, 2. Jljig oTHOPOIHBIX Tel 10001 HopMBlI,
JTOOBIX pa3MepOB, Ha JTFOOBIX pacCTOSHUAK, 3. JIJ1s JIFOOBIX T He3aBHCHMO OT UX (DOPMBEI,
pa3sMepoB U pactpeaesCHUsI MacC U PacCTOSHUM Mex Ty Tenamu, 4. ToJbKo /Ui Tel, KOTOpbIe
MOYKHO CUMTATh MaTepHATLHBIMU TOYKaMu, 5. [IJis1 MaT. TOYeK U OJHOPOIHBIX MIApOOOPa3HBIX Tell

THOOBIX pasMEpoB

32. JIbauHKY, TUIaBAIOLIYIO B CTaKaHE C MPECHOM BOAOH, EpeHecln B CTakaH ¢ cojieHoi Bojoi. [Ipu
3TOM apXMMe0Ba CUIIa, AeHCTBYIONIas Ha JIbAUHKY, ...

1. He U3MeHMIIACh, TaK KaK BBITAIKMBAIOIIAS CHJIa PaBHA BECY JILIUHKHU B BO3yXe€,

2. YBEIMUYMIIACh, TAK KaK IUIOTHOCTH COJICHON BOJIBI BBIIIE, YEM TUIOTHOCTH TPECHOU BOJIBI,

3. yMEHbIINIACh, TAK KaK YMEHBIIWIACH ITyOHWHA MOTPYKEHHUS JIbIUHKH B BOAY,

4. yMeHBIINJIACh, TAK KaK MJIOTHOCTh MPECHOM BOJBI MEHBIIIE IUIOTHOCTH COJICHOM

Tema 8. IocTosinublii dnekTpuueckuii Tox (OINK-1, MOIIK-1.2, MOIIK-1.3.)
40.
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ChanancHpoBaHHHA H3MEpUTENBHEN MoCT npegcrasiel Ha pucyrke (Ugp = 0). Yemy pagHo conmpoTHENEHHE
pesucTopa Ry?

80Om

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

41. Kak u3MEHHUTCS COPOTUBJICHUE TPOBOIHUKA, €CIIU €r0 pa3pe3aTh Ha JBE PaBHbIC YaCTU U
COCIMHUTH 3TH YacTu napaienpHo? 1. He usmenurcs, 2. YMmenbiutces B 2 pa3za, 3. [IpaBuiibHbIN
OTBET He npuBeneH, 4. YMeHbIUTCS B 4 pasza

3 cemecTp
Tema 9. . MaruurocTaTnka B BAKyyMe M BellleCTBe
82. B 01HOPOTHOM MarHUTHOM T10JIe HAXOJIUTCS pPaMKa, 10 KOTOPO HauyMHAeT Teub TOK. CHiia,
JEHCTBYIOIIAs HA BEPXHIOK CTOPOHY PaMKM, HAIIPABJICHA ...

Vo v
1. IlepneHauKymnsIpHO IJIOCKOCTU YepTexa K HaM, 2. Beepx, 3. Buus, 4. [lepnenqukynspHo
IUIOCKOCTH YepTexka OT Hac
83. KaknuMu MarHUTHBIMH CBOMCTBAMH MOKET 00JIaaTh BEIIECTBO U3 aTOMOB C YETHBIM YHCIIOM
3JIEKTPOHOB B 000J10UKe B ra3oo0pa3HoM coctostnuu? 1. IlapamarHuTHBIMY,
2. [lnamarautHbIMH, 3.:PeppoMarHUTHEIMH
Tema 15 Boanosas ontuka (OIIK-1, MOIIK-1.2, MOIIK-1.3.)
55. CBeT nepexouT U3 BaKyyMa B CTEKJIO, IPU ATOM YroJl MaJIeHUs PaBeH o, yrojl npeiomiieHus .
Yemy paBHa CKOPOCTb CBETA B CTEKJIE, €CJIM CKOPOCTh CBETA B BaKyyme c?
sin p Sin o cos o cos B

c— = ¢ ¢
1. smo 2 smB13_ cosp 4, cose

56. Kakwe 5KCTIepIMEHTHI JIETJIM B OCHOBY THITOTE3BI O MOTIEPEYHOCTH CBETOBOM BOJIHBI?
1. Onbrtsl ®u3o u Pyko, 2. ONBITH IO OTKPHITUIO ABOMHOTO JIyUEPETOMIIEHHUS U ONBITHI
Mauntoca, 3. Onbitsl I'epria, 4.0nbiTel @apanes

57. Ilokazarenu mpeaoMIIeHUs BOJIbI, CTEKJIa U aliMa3a OTHOCUTENIbHO BO3yxa paBHbl 1,33; 1,5 u
2.42. B KaKkoM M3 3TUX BEILECTB NMPEJACIbHBIM YTOJ MOJIHOTO OTPAKEHHSI HMEET MAKCUMAJIbHOE
3HaueHune? 1. B Boxe, B anmmase, 3.Bo Bcex BemecTBax yroii oJHOTO OTPakKeHHs OJINHAKOB,

4. B crekne



