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Conep:xanue

1. IlepeueHp MIAHUPYEMBIX PE3YJIBTATOB OOYYCHHUS MO JUCIHUILIHHE (MOJIYJIIO), COOTHECCHHBIX C IUIAHUPYEMBIMH
pesyabratamu ocBoenust OIIOIT BO

2. Mecto muctmuiuHb! (Moxyiist) B ctpykType OIIOIT BO

3. O06beM auCHMIUIAHBI (MOMAYJNS) B 3a4E€THBIX EIUHUI@AX C YKa3aHHEM KOJIMYECTBA YacOB, BBIJEIECHHBIX Ha
KOHTaKTHYIO paboTy OOydarommxcs ¢ mpenojaBaTeieM (M0 BUIaM ydeOHBIX 3aHATHHA) U Ha CaMOCTOSATENbHYIO paboTy
00yJaromumxcs

4. CopepxaHue TUCUUIUIMHBI (MOJIYJS), CTPYKTYPHUPOBAaHHOE MO TemaM (pasfenaM) ¢ yKa3aHHeM OTBEICHHOTO Ha
HUX KOJIMYECTBA aKaJCMHYCCKIX YACOB U BHJIOB YUCOHBIX 3aHITUN
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JUCUMILIMHE (MOJYJII0), BKJIIOYas MepedeHb MPOrpaMMHOI0 oOecrieueH s 1 MH(OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM (TIpH
HE0O0XOIUMOCTH)

11. Omnucanne MaTepuaibHO-TEXHHUYECKOI 0a3bl, HEOOXOMIUMOI [T OCYILECTBICHHS 00pa30BaTEILHOIO Mpolecca
10 TUCIUTUTHHE (MOJTYJTIO)
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IIporpammy muctmrmiuHbl pazpadotan(a)(n) momeHt, k.H. (moment) Cabupoa @.M. (Kadbenpa usuku, otaenenue
MaTeMaTHKH M €CTeCTBEHHBIX Hayk), FMSabirova@kpfu.ru

1. IlepeyeHr mNJIAHMPYEMBIX Ppe3yJIbTATOB OOy4YeHUS] MO JMCUHUILIMHE (MOJYJI0), COOTHECEHHBIX ¢
IJIaHUPYeMbIMHU pe3yJbTaTamu ocBoenuss OIIOII BO

O6y‘1310111HI7[CH, OCBOUBILHH JAUCHUIUIARY (MOZ[yJ'H)), JOJIDKCH O6J'IaﬂaTI) CJICAYIOIMMUMHU KOMIICTCHIIUSAMMU:

Mudp Pacimindposka
KOMIIETCHIIUH npuodperaeMoii KOMIETEHIIMH, HHAMKATOPbI

CrnocobeH OCyIIECTBIIATh IEAArOTUYECKYI0 NESTENFHOCTh HAa OCHOBE CIICIHATBbHBIX HAyJHBIX
SHaHUI

OIIK-8.1 3mare cHocOOBI TPHUMEHEHHS CIEIHMAaJIbHBIX HAYYHBIX 3HAHHH TIPH OCYIIECTBICHHUU
[eIarOrMIeCKON A TEIbHOCTH

OIIK-8
OIIK-8.2 YMeTh OCYIIECTBIISITh EJarorniecKyro NesiTeIbHOCTh Ha OCHOBE CIELUAbHBIX Hay4YHbBIX
SHAHUN
OIIK-8.3 Brnanmerp CHOCOOHOCTBIO OCYIIECTBIATH MENAarOrMYecKyl0 JAEATeNIBHOCTh Ha OCHOBE
CIICHMAJIbHBIX HAYYHBIX 3HAHUH

YK-1 CrocoOeH OCYIIECTBIATh MNOWCK, KPUTHUCCKMH aHaIW3 W CHHTE3 HH(pOpManuH, IIPUMEHATH

CHICTEMHBIN moaxod AJid pCUICHUA IMTOCTABJICHHBIX 3a1a4

'YK-1.1 3HaTh npuHIMIBI TOMCKA HHPOPMAIMK, KPUTHUECKOTO aHaIM3a U CUHTEe3a HHpOpMalny,
METOJMKH CUCTEMHOTO MOJIX0/1a ISl peIlICHHs TOCTaBICHHBIX 3a1a4

VK-1.2 YMeTh OCYIIECTBISTH IOUCK, KPUTHYECKUI aHANIN3 U CUHTE3 WH(OpMAlUH, NPUMEHSTH
CHUCTEMHBIN IIOJXO/ IS PELIEHUS IOCTaBICHHBIX 3a/1a4

VK-1.3. Brnamerp HaBBIKAMH TIOMCKAa, KPUTHYECKOTO aHalIM3a W CHHTe3a HH(OpMAIHH;
CITOCOOHOCTHIO MPUMEHSITh CUCTEMHBIN TTOJIXO/T ISl peIEHUS TIOCTaBJICHHBIX 3a/1a4

OO0y4atromuiicsi, OCBOUBIINN AUCIUILIHHY (MOIYJIB):

JlomxeH 3HaTh:

- CHIOCOOBI MPUMEHEHHS CIICNUABHBIX HAYyYHbBIX 3HAHUH IPH OCYIIECTBICHUHN TE€IarornIecKon
JIeITeIIHOCTH,
- METO/IMKH CHCTEMHOTO TI0IX0/1a JUIS PEIIeHHs CTAaHIAPTHBIX M HECTaHAAPTHBIX y4eOHBIX 3a/1a4 10
OCHOBHBIM pa3zenaM (GU3NKH;

JomkeH yMeTh:

- OCYHECTBJIATDH NMEAArOTHUYCCKYIO JACATCIbHOCTh HA OCHOBE CIICIIUAJIbBHBIX HAYUYHBIX 3HaHHﬁ;
- OCYWICCTBJIATH ITOUCK, KpI/ITI/I‘IGCKI/Iﬁ aHaJIu3 W CHHTEC3 I/IH(l)OpMaL[I/II/I 0 OCHOBHBIM pa3aecjiaM (I)I/I3I/IKI/I;
MMPpUMCHATH CHCTEMHBIN MoAXOJA MJisl pelICHNA CTAaHAAPTHBIX U HECTAHAapTHBIX yqe6HBIX (I)I/ISI/I‘ICCKI/IX 3aja4,

Z[OJ'DKCH BJIaACTh:

- CIMOCOOHOCTBIO OCYIIECTBIISITh TEAarOTHYECKYI0 JESTeIbHOCTh Ha OCHOBE CIEIMATbHBIX HAYyYHBIX
3HAHUH,

- HaBBIKAMH NOUCKA, KPUTHICCKOTO aHAIM3a M CUHTE3a HH(POPMAIH [0 OCHOBHEIM pa3lieiaM (H3HKH;
CHOCOOHOCTBIO TMPHMEHATh CHCTEMHBIH MOJXON JJS PEIICHHWS CTaHTAPTHBIX W HECTAHIAPTHBIX YYeOHBIX
(usnveckux 3amad

2. MecTo qucuuminnel (MoayJsi) B crpykrype OIIOII BO

Jannas gucnmmiuHa (Momaynb) BkimodeHa B pasgen  "B1.0.04.  ducnurmmebl  (Momynu)"  OCHOBHOM
npodeccroHabHOM 0bOpa3zoBaTenbHO MporpamMmbl 44.03.04 "TIpodeccronansHoe o0ydeHue (MO OTpacisaM), MPOodHIL
(ABTOMaTH3aIMsl  DHEPreTUYECKHMX  CHUCTeM)" M OTHOCHTCA K  JUCIMIUIMHAM  O0s3aTeNbHOM  YacTu.
OcBamuBaetcs Ha 1 Kypce, yCTaHOBOYHAs, 3UMHSIS, JICTHSISI CECCHU; 2 KypC YCTAHOBOYHAS U 3UMHSISI CECCHU.

3. O0beM AUCHMILUIMHBI (MOAYJISI) B 32a4€THBIX eIMHHMIAX ¢ YKA3aHMEM KOJIMYeCTBA 4YacoB, BblJAeJIEeHHBIX HA
KOHTAKTHYI0 padoTy o0y4alomuxcsi ¢ mpenogaBarejeM (0 BHAAM y4eOHBIX 3aHATHI) 1 HA CaMOCTOATEIbHYIO



padoTty o0yuarommxcst
OO1mast Tpy10eMKOCTh JUCIUILIMHBI cocTaBisieT 15 3aueTHbIX(bIe) eanHu(bl) Ha 540 yaca(oB).

KonraktHas pabora - 78 daca(oB), B TOM 4muciie JeKIuH - 34 daca(oB), MpakThyeckue 3aHATHS - 24 daca(oB),
nabopatopHbie paboThl - 20 gaca(oB), KOHTPOJb CAMOCTOSATEIBHOHN paboThI - 0 yaca(oB).

CamocrosTenbHas padoTa - 431 gaca(oB).
Kontpons (3auér / sx3amen) - 31 yaca(os).

®opma IPOMEKYTOTHOTO KOHTPOJIS AUCIMIUIMHBL: | Kypc 3UMHAS ceccusi — KOHTPOJbHAs paboTa, 3K3aMeH; 1 Kypc
JIETHSISI ceccHsl — KOHTPOJbHas paboTa, 9K3aMeH; 2 Kypc YCTaHOBOYHAsI CECCHsl — KOHTpOJIbHas pa0doTa, 3a4eT; 2 Kypc
3UMHSS CECCHS — DK3aMEH.

4. Copep:xxkaHue IHCHMIUVIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOe MO TemaMm (pa3zejaM) ¢ YKa3aHHEM
OTBE/ICHHOI'0 HA HUX KOJHYeCTBA aKaJeMHYeCKHX YaCOB U BU0B yUeOHbIX 3aHATHI

4.1 CTpyKTypa U TeMATH4YEeCKUIl MJ1aH KOHTAKTHOI U CAMOCTOSAITEIbHOM PadoThI MO AUCHUNIMHE (MOIYJIIO)
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1 Tema 1. Mexanuka. Beenenue. Kunematrka matepuaibHOI 2 2 5 20
TOUKH.
2 Tema 2. JluHaMuKa CUCTEMBI MaTepHATIBHBIX TOYEK. 3aKOHBI 1 1 2 2 20
COXpaHCHHUSI
3. [Tema 3. MexaHuKa TBEpAOTO Teia 1 1 0 0 20
4. |Tema 4. Mexanndeckue KOJIeOaHUS M BOJHBI 1 2 1 2 37
5 Tema 5. OCHOJSHBIC MIPEACTABICHUS MOJIEKYJIIPHO- 1 2 1 1 28
KHUHETHUYCCKON TEOPUH ra3oB
6. [Tema 6. OCHOBBI TEPMOJTUHAMHKH 1 1 2 0 28
7. |Tema 7. PeanmpHbIe ra3sl ¥ )KUAKOCTH. TBEpAbIC Tela. 1 1 0 1 28
8. [Tema 8. DiekTpocraruka. 2 1 0 0 20
9. [Tema 9. TToCTOSIHHBII DIIEKTPHUUECKUI TOK 2 1 0 0 21
10. |Tema 10. MaraeTusm. 2 1 1 0 22
11. |Tema 11. SIBiieHuE AIIEKTPOMArHUTHOM WHIYKITHH. 2 1 1 0 30
12. |[Tema 12. OCHOBBI T€OMETPUUECKOIl ONITHKH. 3 4 2 2 28
13. |Tema 13. BosHOBasI ONITHKA. 3 4 2 1 28
14. |Tema 14. KBaHTOBbIE CBOHCTBA M3ITyYEHUS 3 2 2 1 28
15, Tewma 15. ?OHHOBHC CBOICTBa BEIIECTBA. DIEMEHTHI 3 6 4 8 27
KBaHTOBON MEXaHHUKH
16. [Tema 16. Ctpoenue aroma 3 2 2 0 26
17. [Tema 17. CtpoeHue aTOMHOTO si/ipa 3 2 2 0 20
Wtoro: 509 gac + 31 yac KOHTPOJIb 34 24 20 431

4.2 CoaeprxkaHue TUCHUILIHHBI (MOTYJIs1)
Tema 1. Mexanuka. Beenenne. KunemaTnka MaTepuaabHOi TOYKH.
KunemaTnka MaTepHagbHON TOYKH U BPAIIaTEIHOTO ABMKESHHS TBEPIOTO TeJa.

Mopenu B mexanuke. Cuctema orcueta. MarepuaiibHas TO4YKa. TpaeKTOpHsl, AJIUHA MYTH, BEKTOP MEPEMEILCHUSI.
Kunemaruka marepuanbHoit Touku. KuHematruka MatepuanbHON TOYKH MPU MPSIMOJIMHEHHOM IBUXKeHUU. KpuBosimHeiiHoe



IBIDKEHHE MAaTepHANIbHOW TOYKH. BpamieHme TBEepAOro Tejla BOKPYT HEHOABIDKHONW ocH. CBS3p MEXIy JUHEWHBIMHA U
YTIIOBEIMH BETHIMHAMH.

Tema 2. IlHHaMl/IKa CUCTEMbI MaTE€PHAJBbHBIX TOYEK. 3aKoHBI COXpaHECHUs

Macca u cwina - OCHOBHBIC HOHSATHA JHHAMHUKH. 3akOoHBI HpioToHa. MeXaHWYeCKH NMPHUHINI OTHOCHTEIHHOCTH.
[Ipeobpaszosanus ["amunes. Cunsl B npupoae. Pabora i MomHOCTE. MexaHmUecKas SHEpTHs. 3aKOH COXPaHEHHS HMITYJIIbCa.
3aKOH COXpaHEHHS MEXaHWYECKOH SHEPrMH B KOHCEPBATHBHOW cHcTeMe. [[MHaMHKa CHCTEMBl MaTepHANbHBIX TOYEK.
CoynapeHne AByX Tell.

Tema 3. Mexanuka TBepA0ro Teja

MowmenT cunbl. Ilmewo cmapl. MomenT wmHeprun. OrmpeneneHHe MOMEHTOB HHEPIHH Tel. MOMEHT WHEpIH
LIWINHIpA, [AWCKa, IIapa, CTEp)KHS OTHOCHTENFHO OCH BpalleHUs, NPOXOAAIled depe3 NeHT wacc. Teopema
[TelinepayY paBHEHNE AWHAMUKH BPAINATEIBHOTO [BIDKCHMS TBEPAOTo Tena. KuHeTHuYecKas SHEprusl BpalleHWs Telna.
Pabota BHEIIHUX CHJI I BPAILIEHNH TBEPIOTO TeNa. 3aKOH COXPAaHEHHS MOMEHTA UMITYJIbCA.

Tema 4. Mexannueckue Kojae0aHusI ¥ BOJTHBI

KonebarensHoe apmwxenue. ['apmonnueckue konebanus. [uddepeHunansHoe ypaBHeHHE CBOOOIHBIX KOJICOAHHH.
[pocTeiiue kKonebaTeabHbIC CHCTEMbI. JHEPrHs TapMOHMYCCKHX KoyieOaHui. 3aTyxaromue KojicOaHus. BeIHYKICHHBIC
koneOanusi. Pezonanc. BomHoBbIe mponecchl. YpaBHeHue Oeryiuei BoiHbel. Pa3oBas U rpymnmnoBas cKopocTh. BoiHoBoe
ypaBHEHHE.

Tema 5. OcHOBHBIE NPEICTABJIEHUSI MOJIEKYJISIPHO-KUHETHYECKOH TeOPpUH ra3oB

MonexynspHO-KHHETHYECKAs TEOpHs ra3oB. Mozemns uaeanbHoro raza. OCHOBHOE ypaBHEHHE KHHETHICCKOH TEOPUH
ra3oB. PacmpeneneHne SHEprUM IO CTENEHSM CBOOOABI. 3akoH MakcBelia paclpeleIeHUs MOJIEKYJI IO CKOPOCTSM.
Cpemusis anmmHa cBOOOIHOTO mMpoOera MOJEKynbl M 3(QeKTHBHOE cedeHHe CTOJIKHOBEHHUS. BpOyHOBCKOE IBIKCHHE.
Onykryanuu. SBnenus nepenoca: nuddysus, BHyTpeHHEE TPEHHE U TEIUIOIPOBOAHOCTD B Ta3ax.

Tema 6. OcHOBBI TePMOIUHAMMKH

[ToHsiTHE O COCTOSTHUN CHCTEMBI, TEPMOANHAMHUYECKOM IIPOIIECCe ¥ TEPMOAMHAMUYECKOM PaBHOBECHH. BHyTpeHHsIs
sHeprus. [lepBblii 3aKOH TepMOAMHAMHUKH. TeruioeMKocTh ra3oB. AnmabaTH4YecKue Ipolecchl, ypaBHeHHe IlyaccoHa.
Obparumbre 1 HeoOparumble mporecchl. Lluxn Kapro, KIIJ] TerutoBeix apurareneil. Bropoil 3akoH TepMOIUHAMUKH.
DHTpOMNUs.

Tema 7. PeasbHble ra3bl U skuaAKocTU. TBepable TeJia.

[NorennmanbHas KpuBasi B3aMMOJICHCTBHS MOJIEKYJI, TIOHATHE O MEXKMOJEKYJSIPHBIX CIaX. YPaBHEHHE COCTOSIHUS
peanbpHOrO Ta3za Ban-nep-Baansca. Kpurtnueckoe cocrosuue. CxmkeHue ra3oB. JKupkoctu. JIBmkeHHE MOJICKYT B
KHUIKOCTAX. Mozenn cTpoeHus kuakoctedl [IoBepXxHOCTHOE HaTsHKEHHE B XHUIAKOCTAX. KammuisipHsle siBieHus. TBeproe
Teso. AMOpdHBIE M KpHUCTayuTMdeckue Tena. [IpuMepsl KPHCTaUIMUECKHX CTPYKTYP Ppa3JIMuHBIX THUIIOB. M3MeHeHus
arperaTHOTo COCTOSIHMS BeulecTsa. [IpencraBieHne o pa3oBbIX HEPEXOaax.

Tema 8. DiekTpocTaTHKA.

3aKOH COXpaHEHUs »HIEKTpUYecKoro 3apsaga. 3akoH Kymona. Onekrpocraruueckoe mnosie. HampsbkeHHOCTH
anekTpocTarudeckoro mnoius. IlpuHmun cynepnoszunuu nonei. Jlumonbs. [1oTok BEKTOpa 3IEKTPUUECKOTO CMELICHUS.
Teopema 'aycca. PaboTa nepemer

CHUA 3apsja B JJICKTPOCTATUYECKOM  IIOJIC. HOTCHHI/I&J’I moist. Pa3HOoCTh MNOTCHIIUAJIOB. CBs3b MCKIY
HApsOKEHHOCTBIO W NOTCHLHAJIOM. HpOBO,HHI/IKI/I U JUDJICKTPUKU B DBJICKTPUYCCKOM  IIO0JIC. QHCKTPOCMKOCTL.
KOHHeHcaTOpLI. 3H€pFI/IH QJICKTPOCTATUYICCKOI'O IMOJIA.

Tema 9. IlocTOSTHHBIN Y1eKTPUYECKHI TOK

DNEeKTpUYeCKHid TOK M €ro XapakTepucTukh. HocuTenu 3apsga B KUAKOCTAX, MeTalaax, rasax. [loCTOSHHBIM
anekTpuueckuil Tok. 3akoH Oma g ywactka nenu. CoeAMHEHHs HPOBOJHHMKOB. 3aBUCHMOCTb COINpPOTHUBICHHS OT
TemIepaTypbl. VICTOUHMKM TOCTOSIHHOTO Toka. 3akoH Owma s uenw, conepxamedt JJIC. PaGora u MOIIHOCTH
ANEeKTPUUECKOro Toka. 3akoH Jlxoynsa-JleHna.

Tema 10. MarueTusm.

MarnutHoe mnone. MarHuTHOe ©OJN€ MOCTOSIHHOTO TOKa. BekTop uHAyKIMM MarHutHoro mnois. Ilpuxiun
cynepno3unuy. CUI0Bble TMHUU MarHuTHoOro nois. 3akoH buo-Casapa-Jlamnmaca. MaruuTHast MHIYKIMS NPOBOAHUKA C

TOKOM, PaMKH C TOKOM, KaTYIIKH WHAYKTHUBHOCTH. 3aKOH TIOJHOTO TOKa. 3akoH Amriepa. PaboTa B MarHWTHOM IIoJie.
JleificTBMe MarHUTHOTO TIOJIST HAa ABIDKYIIUECS 3apsiabl. MarHUTHOE ToJie B BemecTse. J{na-, mapa- u peppoMarHeTHKH.



Tema 11. SIBJjieHue 3JIeKTPOMATHUTHOI UHIYKIHHU.

Omnebitel @apajes. MarHUTHBIA MOTOK M CHOCOOBI €ro M3MEHEHUs. 3aKOH JIEKTpOMarHuTHoi nuaykuuu. [Ipasuno
Jlerma. CamouHAYKIMS. DHEPrUs MAarHATHOTO TIOJISL. DJICKTPOMArHUTHBIC KOJNIEOaHUs. DJICKTPOMAarHUTHBIC KOJICOAHUS B
KOJIe0AaTeTIbHOM KOHTYpe. AHAJOTHs DJICKTPOMAarHWTHBIX M MEXaHHYeCKHX KoieOanuil. IlpeBpalneHue sHepruu B
KoJe0aTeIbHOM KOHTYpE.

Tema 12. OCHOBBI reOMeTPHYECKOH ONTHKH.
PasButHe B3rI1s110B Ha TipUpoay cBeta. OCHOBBI TEOMETPHUYCCKON ONITHKH.

IIpenmer pasnmena. OcHOBHBle 3akoHbl onrtuku. KopmyckymspHas u  BosnHoBas Teopun XVII  Beka.
OnekTpoMarHupTHass U KBaHToBas Teopus cBera XIX-XX BB. KopmyckynspHo-BonHoBoN ayanusMm. OtTpakeHHe Hu
npenoMieHue cBera Ha chepuueckord mosepxHocTu. Chepuueckue 3epkana. ToHkue nuH3bL. DopMyna TOHKOH JHH3BI
[MocTpoeHue n300paxkeHuUit B 3epKayiax 1 JIMH3aX.

Tema 13. BostHOBast ONTHKA.

BonnoBast mpupona cera. MHTepdepennus BonH. KorepeHtHble BoaHbL. [loydeHne KOTepeHTHBIX BOJIH B ONTHKE.
WurepdepeHuns cBerta B TOHKUX CIOSIX, MOJIOCH PaBHOI TOJIIUHBEI U paBHOro HakioHa. Konbua Hetorona. Audpakuus
ceera. [Ipunnun Ioitrenca-®penens. Meron 3o @penensi. [Ipocrelimne npumepsl audpakiun Ppenens. Audpakuus
@paynrodpepa Ha menu. Knaccudukarus nnppaknuoHHbIX siBieHud: nmudpakums Ppaynrodepa, nudpaxums DpeHens.
Hudpakumonnas peurerka. [Tonspusanus cBera. 3akon Manroca. Ilonspuzanus cBeTa nMpH OTPaKCHUH OT HOBEPXHOCTH
TUDJIEKTPUKA W TpenomieHuu. Yron bproctepa. Jucnencus ceeta. Bunbl nucnepcuu. [lonstue 06 31MeKTpOHHON TEOpUU
mucniepcuu. Iornomenue ceeta. Paccesnue cera

Tema 14. KpantoBble cBOliCTBAa U3J1y4eHUSs

AOCOIIOTHO YepHOE TeNO0. 3aKOHbBI U3JIy4eHHsI a0COIIOTHO YEPHOTO Teia. 3aKOHBI U3JIy4eHHs! a0COIIOTHO YEPHOTOo
tena: Kupxrodsr, Credana-bonpimana, Buna. TpyZHOCTH KJIacCHYECKOW TEOPHH SJIEKTPOMATHUTHOTO H3ITy4YCHUS.
VuerpaduoneroBas katactpoda ['mmoresa [Tnanka. YpaBrHenue DitHiTeliHa 11 potorddekra. JaBnenue ceera. dpdekr
KomrmTona.

Tema 15. BostHOBBIE CBOIiCTBA BellecTBa. JJIeMEHTHI KBAHTOBO MeXaHUKH

KopmyckynapHo-BonHOBOH gyanu3M. I'mnotesa ne-bpoitna. Oneiter [eBuccona u [xepmepa. [[nnHa BONHBI fe-
bpoitna. Ombitel mo audpakumu mukpodactui. CooTHoIIEHWE HeompezeneHHocTel [eiizenOepra. BeposTHOCTHBIN
XapakTep OIHMCAaHUS IOBEIEHHS MHPOOOBekToB. YpaBHeHue Illpenmnrepa. Yactuma B NOTCHUHUAIBHOW sIMeE.
I'apMoHMUYECcKU OCLIMILISITOPD.

Tema 16. CTpoenune atoma

OTkpeITHE 51eKTpoHa. Monenu ctpoerus atoma: Y.Tomcona, JIx.Jx. Tomcona, Onbeitel @panka u 'epria. Monens
Pezepdopna. Tloctynatet bopa. Teopust aroma Bogopona mo bopy. KantoBbie umcia. MHOTORJIEKTPOHHHBIE aTOMBI.
[punmun Ilaymu. 3amonHeHHe SJEKTPOHHBIX obosouek. Ilepuonmmueckas cuctemMa d3JIeMEHTOB MeHzeseesa.
PentrenoBckoe n3nmydenne. TopMo3HOE U XapaKTepUCTHIECKOe H3TydeHHe. 3akoH Mo3in.

Tema 17. CTpoeHne aTOMHOIO siApa

CocraB sapa. HyKJ'IOHBI. 3apsu1 U MACCOBOC YHCIO sA1pa. MO,Z[CJ'II/I CTpOCHUA sapa: Kamnenpnas MOACIb,
KOJIJICKTHUBHAas 3HCpFI/I$I CBs3U d1pa. H3oTomE!. I/ICKYCCTBCHHLIG MpeBpalieHusa aaep. EL]'II)(I)EI' u 6eTa-pacr[azu,1, ramMmma-
H3JIy4YCHUEC. HpaBI/ma CMCUICHMNA. 3akoH PaAUOAKTUBHOTO pacmana. H,Z[CpHI)IC peaKkuuu. I[CJ'ICHI/IG AAEp. ]_IenHa;{ pcaknus
JCICHUA. PeaKIII/ISI TEPMOAACPHOTO CUHTE3A. HpO6J’ICMBI YHOpaBIsA€MOro TEpModACpHOTO CUHTE3A.

5. IlepedyeHb y4eOHO-METOAMYECKOrO oOecmeYeHHUs] /ISl CAMOCTOATEJNbHOHl padoThl 00y4YaromUXCH 110
JUCHUITHHE (MOAYJII0)

CamocrosiTenpHass paboTa OOYYAIONIMXCSl BBIMOJMHSIETCS 1O 334aHUI0 M TPH METOJUYECKOM pPYKOBOJICTBE
npernojasaTeNsi, HO 0e3 ero HemocpeAcTBeHHoro ywactus. CamocrosTenbHas paboTa mofpasiensercs Ha
CaMOCTOSTENIbHYIO PabOTy Ha ayJMTOPHBIX 3aHATHSIX U HA BHEAYJUTOPHYIO CaMOCTOSTENbHYIO paboty. CaMocTosTebHAs
pabora oOyyaronxcs BKIIOYAeT KaK ITOJIHOCTBIO CAMOCTOSITENIbHOE OCBOCHHE OTIEIBHBIX TeM (Pa3esioB) TUCHUILIIHHEL,
TaKk W npopaboTKy TeM (pa3zienoB), OCBaUBAEMBIX BO BpEeMs ayIMTOpPHOW paboThl. Bo Bpems caMoCTOSTENbHON paboTh
oOyyaromuyecss 4YUTAlOT M KOHCHEKTHUPYIOT y4yeOHYIO, HaydyHYl0 M CHpPABOYHYIO JIMTEPATypy, BBIIIOJHSIOT 3a/laHMs,
HarpaBJICHHbIE Ha 3aKperjIeHUue 3HaHWH M OTPabOTKY YMEHUH M HABBIKOB, FOTOBSATCSA K TEKYIIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 110 JUCIUIUINHE.

Opraan3anusi CaMOCTOSTEIFHON paboTHl 00yUJaIOmNXCsA PerIaMeHTHPYETCsl HOPMaTHBHBIMH TOKYMEHTaMH, Y4e0HO-
METOIMYCCKON JINTEPATYPOH U INIEKTPOHHBIMH 00Pa30BaTEIbHBIMU PECYPCaMU, BKITFOYAS:

Iopsinok opraHu3ali ¥ OCYIIECTBICHUS 0Opa30BATENBHON IEATEIBHOCTH 10 00pa3oBATENbHBIM MPOTpaMMaM
BEICIIIETO O00pa30BaHWS — MporpaMMmaM OakajlaBpuaTa, IpPOrpaMMaM CHENHANNATEeTa, MIPOrpaMMaM MarhucTpaTypsl



(YTBepKIIeHHBIH TpHUKa3oM MUHHCTEPCTBA HAyKW M BhICIIEro oOpa3oBanus Poccuiickoii @enepanuu ot 6 ampens 2021
roma Ne 245)

YcraB  (emepambHOTO  TOCYZApCTBEHHOTO  aBTOHOMHOTO — oOpa3oBaTenbHOTO  yupexaeHus "KazaHckwii
(ITpuBoOmKCKMIA) (henepaabHBIH YHUBEPCUTET"

[lpaBuna BHyTpeHHEro pacropsaka (elepalbHOro TOCYJapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTEIbHOTO
YUpeXJIeHUs BhICIIEro npodeccuoHaibHoro oopasosanus "Kazaunckuii (IIpuBoikckuil) denepanbHblii yHUBEpCUTET"

JloxansHpIe HOpMaTHBHEIE akThI Kazanckoro (IIpuBomkckoro) dheaepaqbHOTO YHUBEPCUTETA

6. @oH/I OLIEHOYHBIX CPEACTB MO IUCHUILIUHE (MOAYJII0)

DoHJ OLIEHOYHBIX Cp€ACTB IO AUCHHUIIIIMHC (MO,Z[yJ'IIO) BKJIIOYA€T OLCHOYHBIC MaTCpHalibl, HAIIPABJICHHBIC Ha
MPOBEPKY OCBOCHUA KOMHeTeHHHﬁ, B TOM 4YUCIIC 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. @OHJ OIIEHOUYHBIX CpCACTB BKJIIOYACT
OIICHOYHBIC CPCACTBA TCKYILICT'O KOHTPOJIA U OHCHOYHBIC CPEACTBA HpOMe)KyTO‘IHOfI aTTCCTalluu.

B donme oreHOUHBIX CpeACTB COACPIKUTCS CIIeAYIOMast HH(MOPMAIIHS:

- COOTBETCTBUE KOMIICTEHIIUII IITaHUPYEMBIM pe3yJbTaTaM 00y4eHHUs 110 JUCIUITIMHE (MOAYIIIO);
- KpUTEPUH OLIEHUBAHHS CPOPMUPOBAHHOCTH KOMITETCHIIHH;

- MEeXaHU3M (POPMHUPOBAHUS OICHKH IO JUCHUIUINHE (MOIYIIIO);

- OIMCaHue MopsAKa IPUMEHEHHS U MPOLEAYPhI OLICHUBAHUS JUI KaXKJIOTO OLIEHOYHOI'O CPE/ICTRA,;
- KPUTEPUH OLCHUBAHUS AJIS1 KaXKI0T0 OLIEHOUYHOT'O CPE/CTBA;

- COIEp)KaHWE OIICHOYHBIX CPEICTB, BKJIIOYas TPEOOBAaHUsS, NPEABABISCMBIC K JCHCTBHAM OOYYarOIIHXCH,
JIEMOHCTPUPYEMBIM pe3yibTaTaM, 3aJaHusl Pa3IuyHbIX THUIIOB.

®DOHJT OLIEHOYHBIX CPEJICTB MO TUCHUILTNHE HaxoauTcs B [Ipunoskenuu 1 k mporpaMMe JUCIHUILTAHBI (MOJYJIIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOIMMOM JJIsl OCBOEHUS JUCUMIIMHBI (MOIYJI51)

OcBoeHHe NUCUUIUTMHBI (MOJyJisl) MpearoJaraeT u3yuyeHue OCHOBHOM U JIOTIOJIHUTENBHON y4eOHOU JTUTepaTyphl.
Jlutepatypa MokeT ObITh JOCTYITHA O0YYAIOIIMMCSI B OJHOM U3 JIBYX BapHaHTOB (JTMOO B 000X U3 HUX):

- B DJICKTPOHHOM BHJAC - 4YC€pe3 IJICKTPOHHBIC OMONIMOTEYHbIE CHCTEMBI HAa OCHOBAHUHU 3aKIIOUYEHHBIX KDY
JAO0TOBOPOB € HpaBOO6J’IaZ[aTGJI$IMI/I;

- B 1e4aTHOM BHJE - B Hayunoii Oubmuorexe Enmabyxckoro nacturyta KOY. Obydatommecs: mony4arT yueOHYO
auTepaTypy Ha aOOHEMEHTE II0 YHMTaTelIbCKUM OwmileraM B COOTBETCTBHH C MpaBWIAMHM TNoib30BaHus HayuHoi
O6UOINOTEKOM.

OJEeKTPOHHBIE U3AHUSA JOCTYIIHBI AUCTAHIIMOHHO M3 JIFOO0H TOUKM NPH BBEJICHUH 00yUaIOIMIMMCS CBOETO JIOTHHA U
napojs OT JMYHOro KaOuHeTa B cucrteme "DIeKTpOHHbIH yHuBepcuteT". [IpM HCIONB30BaHMM NEYATHBIX H3JAaHUI
O6ubmmoTeyHsl (OHI MODKEH OBITh YKOMIUICKTOBAaH WMH M3 pacdera He MeHee 0,25 sk3eMIunipa Ha KaXIoro
o0ydaromerocst M3 4HCIa JIMI, OAHOBPEMEHHO OCYIIECTBIISIOMINX OCBOCHHE TAaHHOW JTUCIUIUIMHBI (MOYJIS).

[lepeueHb OCHOBHOW M OMOJIHUTENBHON Y4eOHOW JUTEpaTypbl, HEOOXOAMMOW JUIi OCBOCHHS AMCIMILUIMHBI
(Mogyst), Haxoaurcs B [Iputoskennn 2 k paboueii mporpamme TUcHUIUIAHBL. OH MOIEKUT OOHOBICHUIO TIPHU U3MCHEHUH
ycinoBui 1oroBopoB KOV ¢ mpaBooOmagaTenssMu 3JIEKTPOHHBIX W3JaHUN W MPU M3MEHEHUHM KOMIUIEKTOBAaHUS (OHIIOB
Hayunoit 6ubnuorexn Ena0ysxckoro nacruryta KOY.

8. Ilepeyenb pecypcoB MH(OPMALHOHHO-TEIeKOMMYHUKALMOHHOW ceTu '"UHTepHer'", He0OXO0AUMBIX AJs
OCBOEHMSI JMCHUILTUHBI (MOAYJIs1)

TocymapcTBeHHas MyOaMYHas HayYHO-TEXHHUYECKas Onbdamoreka Poccun - http://gpntb.ru

EcrecTBo3HaHuMe: cipaBO4HUK - hitp://www.naturalscience.ru

Poccuiickoe o6pazoBanue - enepanbHblii moptain - http://www.edu.ru
Cetesas sunukinoneaus "Kpyrocser" - http://www.krugosvet.ru
®usuka B anumanusax - http://physics03.narod.ru /

®duzuka B OTKpeITOM KOJLIEKE - http://www.physics.ru

Dusuka.py: cailT s yyammxcs u npenojaasareneit Gpusuku - http://www.fizika.ru

DieMeHTHl 0OJBIION HAYKH - http://www.elementy.ru

9. MeToauyeckue yKazaHHus AJ1s1 00y4al0IMXCsl 0 OCBOEHUIO THUCHUITUHBI (MOAYJIsT)

Buj pa6or MeToauyeckne peKoMeHIauu

JICKIINHA JIeKmoHHBIC 3aHATHS TIPOBOAATCA C UCITIOJIB30BAHUEM MHTCPAKTUBHBIX TEXHOJIOTUH 1 mpeamnogararoT
AKTHUBHOC Y4aCTHUC CTYJACHTOB. Z[J'IH NOATOTOBKHU K 3aHATHUAM PCKOMCHAYCTCA BBLACIIATL B MaTE€pHAJIC
HpO6J’IeMHLIC BOIIPOCHI, 3aTparuBacMbIC MpernoaaBaTejeM B JICKIIUHN, U I'PYIIIIUPOBATH I/IHqJOpMaI_[I/I}O



http://gpntb.ru/
http://www.naturalscience.ru/
http://www.edu.ru/
http://www.krugosvet.ru/
http://physics03.narod.ru/
http://www.physics.ru/
http://www.fizika.ru/
http://www.elementy.ru/

Buj pa6or MeToauyeckne peKoMeHIauu

BOKpPYT HHUX. KenarenbHo BBIZICIIATH B lecr[om,?,yeMoﬁ JIMTEPATyp€ NOCTAHOBKU BOIIPOCOB, HA KOTOPLIC
Ppa3HbIMU aBTOpaM MOTYT OBITH JAaHbl Pa3JIMIHbIC OTBCTHI. Ha ocHOBaHNM TOCTaHOBKHM TaKUX BOIIPOCOB
CJIeayceT CO6I/IpaTI) APrYMCHTHI B IIOJIB3Y PA3JIMYHBIX BAPUAHTOB PCIICHU ITOCTABJICHHBIX npo6neM.

TMPAKTUICCKUEC Ha TIPAKTUYCCKUX 3aHATUAX IIPOU3BOAUTCSA PEIIEHUE TUIIOBBIX 3a4a4 C UCIIOJIb30BAHUEM N3YYE€HHBIX
3aHATUA METOAO0B, IOCTAaHOBKa Pab6ora Ha MPAKTUYCCKUX 3aHATUAX NPEATIOIaracT mOBTOPEHUEC TCOPETUUCCKOTO

Martepurajia, akTUBHOC y4aCTHC B COBMCCTHOM PCUICHUU 3a4a4, OTYCTHI 110 BBIIIOJIHEHHOM JOMAaIITHEH

pa60Te, BBICTYIUICHHUS C JOKJIaJaMU U BBIIIOJITHCHUEC 3aJlaHUM 1101 PYKOBOACTBOM NpPEIioAaBaTeIis.

naboparopHsle | JJabopaTopHBIE 3aHATHS - 3TO OJHA U3 PA3HOBUIHOCTEH MPAKTHYECKOTO 3aHATHS, ABIISIOMIAsCS

paboTe1 a¢dexTHBHOI PpopMoii yueOHBIX 3aHATHI B OpraHU3alliy BBICIIEro oOpa3oBanus. JlabopaTopHbie
3aHATHS] HIMEIOT BBIP@XKEHHYIO CIIeNN(HUKY B 3aBUCUMOCTH OT y4eOHOM AMCIMIUINHBI, yrITyOIISIOT U
3aKpEeIUISIIOT TeOpeTHYeCcKre 3HaHus. Ha 3THX 3aHATHAX CTYAEHTHI OCBAaUBAIOT KOHKPETHBIE METOIBI
N3y4YeHUs JUCLUIIMHBI, 00y4YaroTCs SKCIIEPUMEHTAILHBIM CII0CO00aM aHajli3a, YMEeHHUI0 paboTath ¢
npudopaMy ¥ COBpEMEHHBIM 000pyoBanueM. JlabopaTopHble 3aHATHS Jar0T HATJISIHOE MPECTaBICHUE
06 N3Yy4Ya€MBIX ABJICHUAX U IpoLeccax, CTYACHTHI OCBAUBAIOT IOCTAHOBKY U BEJACHUC SKCIICPUMCEHTA,
y4arcsi yMEHHUIO HaOJI0aTh, OLICHUBATh IIOJyYCHHBIC PE3yJIbTaThI, IEIaTh BHIBOABI K 000OIICHUS.

camocros- | CamocTosTenbHast paboTa CTyI€HTOB M0 AUAAKTHYECKOM CYTH NPEICTaBIsIeT cO00H KOMILIEKC YCIOBHN
TenpHast paboTa| 00y4eHHs, OpraHu3yeMbIX IPeroiaBaTelieM U HAalPaBJICHHBIX Ha CAMOIIOATOTOBKY y4aluxcs. YueOHast
JeATENILHOCTh MPOTEKAET 03 HEMOCPECTBEHHOTO YYaCTHs NPEIoIaBaTels i 3aKII04aeTcs B
npopaboTKe JEKIIMOHHOTO MaTepHaia, MOJAr0TOBKE K YCTHOMY OIPOCY U TECTUPOBAHUIO, K
71a00PaTOPHBIM 3aHATHAM; H3YYEHUH YI€OHOH JINTEpaTyphl U3 OCHOBHOTO U JIOTIOJHUTEIBHOTO CIIMCKA

3a4eT 3ayer siBisieTcst HOPMOIL OLIEHKHM Ka4eCTBa OCBOEHHS CTYJICHTOM 00pa30BaTeIbHON NPOrpaMMBI MO
nucnuruinge. ITo pesynbpraTaM 3adeTa CTyAGHTY BBICTABIISETCS OIIEHKA "3aYTeHO" MM "He 3auTeHo".
3ayer MOXKET POBOAUTHCS B (hOpMeE yCTHOTO orpoca 1o ouieram (Bompocam) uin 6e3 OnieTos, ¢
NpenBapHUTEIbHOMN MOATOTOBKOM MK 03 MOATOTOBKH, 10 yeMoTpeHuto kadenpsl. [IpenonaBatens
MOXET IIPOCTAaBHUTh 3a4eT Oe3 ONpoca WK co0eCeJOBaHUs TEM CTYICHTaM, KOTOPbIe aKTHBHO
YYacTBOBAJIM HA MPAKTHYCCKHX 3aHATHSX.

9K3aMEH Ok3aMeH sBisieTcst JopMON HTOTOBOH OIIEHKH KadyecTBa OCBOCHUS CTYAEHTOM 00pa30BaTeIbHOM
MIPOTPaMMBbI 10 AUCHUIUIMHE B IEJIOM HJIM TO pa3zaeiy JUCcHUILIHHEL [1o pesynbraTtaM sK3aMeHa
CTYJIEHTY BBICTaBJISIETCA OLIEHKa "OTIMYHO", "Xopomio", "y JOBIETBOPUTENBHO" UIIH
"HEeyIOBJIETBOPUTENBHO". DK3aMEH MOJKET IIPOBOJHUTHCS B (POPME YCTHOTO ONpoca 1o duneram
(Bompocam) uim 6e3 OMIICTOB, ¢ IPEIBAPUTENLHOM MOATOTOBKOM MM 6€3 IMOJrOTOBKH, 110 yCMOTPEHHIO
Kagenpbl. DK3aMEeHaTOp MOXKET IIPOCTaBUTh OIIEHKY 0e3 OIpoca Ml co0ece10BaHMs TEM CTyJICHTaM,
KOTOPBIE aKTUBHO yYaCTBOBAJIM HA MPAKTUYECKUX 3aHATHUSIX.

10. IlepeyeHb HMH(OPMALMOHHBIX TEXHOJOIUH, HCNOJAb3YeMbIX NPH OCYHIeCTBJEHHU 00Pa30BATENbHOIO
npouecca Mo AMCUHUILIMHE (MOAYJI0), BKJIOYAs NepevyeHb NPOrpaMMHOro olecreyeHusi U MH(OPMALHOHHBIX
CIPABOYHBIX cHMCTeM (MPH HEOOXOAUMOCTH)

Ilepeuenp MHPOPMAMOHHBIX TEXHOJIOTHH, MCIIONB3YEMBIX IIPH OCYIIECTBICHHH 00pa30BaTEIHHOTO IpoIecca Io
OUCHUIUIMHE (MOJYJII0), BKIIIOYAs IMEpedeHb HPOTrpaMMHOIO obecnedeHHs W HH(DOPMAIMOHHBIX CIPABOYHBIX CHCTEM,
npeacrasieH B [Ipunoxxennn 3 x pabodeld mporpaMme JUCHUIUIAHBL (MOZYJISN).

11. Onucanue MaTepHAJbLHO-TEXHMYeCKOil 0a3bl, He0OXOAMMOW AJsl OCyllecTBJIeHMsI 00pa30BaTeIbHOIO
npouecca no JMCUUILVINHE (MOAYJIIO)

YueOHast ayAUTOpHS JUIS IPOBEACHUS 3aHATHI JEKIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO TUIIA, TPYNIOBHIX U
WHJIMBUIYJIBHBIX KOHCYJIBTAlMH, TEKYIET0 KOHTPOJIS U TPOMEXYTOYHON aTTECTALIMH.

Kommiekr mebemnn (mocanounbix Mect) 48 mt. Komrurekt Mebenu (1ocatouHbIX MECT) JuIs Iperogasarens 1 mr.
Menogast nocka HactenHas 2 mr. Tpubyna 1 . IIpoektop EPSON EB-535W 1 mr. MnTepaktuBHas nocka EliteBoard
WR-84A10 1 mr. HoytOyk ICL Pil55 1 mt. Be6-kamepa 1 mr. Berxon B iHTEpHET, BHYTPUBY30BCKasi KOMITBIOTEPHAS
CeTb, IOCTYI B 3JICKTPOHHYO HH(OpMaMoHHO-00pa3oBareinbHyto cpeny. Habop yueOHO-HarIAHBIX TOCOOHH: KOMIUICKT
Npe3eHTalMi B DJIEKTPOHHOM (popMare 1o npernogaBaeMoii aucuuiuiaae 3-5 wr. [Iporpammuoe o6ecneuenue; Office
Professional Plus 2010, Kaspersky Endpoint Security mius Windows. 423600, Pecriy6inka TaTtaperan, r. Ena0yra, yi1.
Kazanckas, x. 89 ayn. 82

YueOHas ayIUTOpHS IS IPOBEIACHUS 3aHATHI CEeMUHAPCKOTO THIIA, IOMEIIEHUE U1 XPAHEHUS H
npoduIIakTHIeCcKoro 00cIyKkuBanus yaeoHoro ooopyaoBanwus (Jlaboparoprss ONTHKY U KBAHTOBOW (DU3HKH )

Kommnext mebenu (mocamodnbix Mect) 18 mt. KoMriekT Mebenu (mocamouHbIX MECT) I TperoaaBaTels 1 mT.




[Mnakarauna 1 wr. Hikadger Kabunku muis BeinonHenus saboparopHsix pador no onrtuke 5 wr. [apter 10 mr. Kpecina 2
uit. JlabopatopHoe o6opynoBanue.423600, Pecniyonuka Tatapcran, r. Enabyra, yn. Kasanckas, a. 89 ayn. 64

12. CpeIICTBa aJjanTanvm npenojaBanvus JUCHUIIVIMHBI K HOTpeﬁHOCTﬂM oﬁyqaloumxcn HHBAJINI0B H JIHUII C
OIrpaHUYCHHBIMHA BO3MOKHOCTAMHU 3/10POBbA

IIpn HeoOxomumocTH B 00pa30BAaTENBHOM IIpOIEcCe MPHMEHSIOTCS CIEAYIOINNE METOAbl W TEXHOJIOTHH,
oOneryaromue BOCHPHUATHE WHPOPMAIHMU OOYYArONIMMHUCS WHBAJINIAMH U JIHMNAMH C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH
30POBBSI:

- CO3JaHHE TEKCTOBOH BEpCHH JIOOOTO HETEKCTOBOIO KOHTEHTAa JUII €ro BO3MOXKHOTO IIpeoOpa3oBaHUS B
aIbTepHATHBHBIEC (DOPMBI, YIOOHBIC JUIS PAa3IMYHBIX ITOJIE30BATEICH;

- CO3/1aHHe KOHTEHTa, KOTOPBIM MOXXHO MPEICTaBUTh B PA3NIUYHBIX BUAAX 0€3 MOTEpPH NAaHHBIX WIH CTPYKTYDBHI,
MPEIyCMOTPETh BO3MOXKHOCTh MACIITA0MPOBAaHUS TEKCTa W HU300pakeHUH 0Oe3 MOTepH KadecTBa, MPEIyCMOTPETh
JOCTYITHOCTH YIPABJICHUS KOHTEHTOM C KIIaBHATYPHI;

- CO3/1aHHEe BO3MOKHOCTEH [T 00y4alomuXcsi BOCOPUHUMATE OJIHY U Ty k€ HH()OPMALUIO U3 Pa3HbIX HCTOYHUKOB -
HampuMep, Tak, YTOOBI JIMIa C HapyIICHUSMH ClIyXa MOJydald WHPOpMAlWIO BU3YalbHO, C HApyLICHUSIMHU 3pPEHUS -
aylUaJIbHO;

- TPUMEHEHHE TIPOTPAMMHBIX CPEACTB, OOECIEUYMBAIOIIMX BO3MOXHOCTh OCBOCHHMS HAaBBIKOB M YMEHHH,
(dbopMHpYEMBIX IUCHMIUIMHON, 3a CYET aIbTEPHATUBHBIX CIIOCOOOB, B TOM WYHCIE BHUPTYAJIbHBIX JIabopaTopuil H
CUMYJISIIIMOHHBIX TEXHOJIOTHUI;

- TpPUMEHEHHE [UCTAHIMOHHBIX OOpa30BaTENBHBIX TEXHOJOTHH JUId Iepefadyn WH(poOpManny, OpraHH3aLluH
pa3nuuHBIX (OpPM MHTEPAaKTHBHOW KOHTAaKTHOM paboThl 0Oydaromierocsi ¢ IMpernojaBaTeleM, B TOM 4YHCIE BEOWHApOB,
KOTOpBIE MOTYT OBITH MCIIONIB30BAHBI JUIA MPOBEICHUS BHPTYAIBbHBIX JIEKIHH C BO3MOXKHOCTBIO B3aMMOAEHCTBHUS BCEX
YYaCTHHKOB AWCTAHIIMOHHOTO OOYYEHHS, IPOBEACHHUS CEMUHAPOB, BBICTYIUICHUS C JOKIaAaMH M 3aIIUTHI BBITOJHEHHBIX
paboT, MpOBEICHHUS TPEHUHT OB, OPTaHU3AIMN KOJUIEKTUBHON paboTH;

- HNPUMCHCHHC JUCTAHIHWOHHBIX O6p8.30BaT€J'IBHI>IX TCXHOJIOTUH IS OpraHmsanuun (1)0pM TEKYLICTO U
IPOMCIKYTOYHOI'O KOHTPOJIA,

- yBEJIMYEHUE TMPOJOJDKUTENLHOCTH CJauyd OOydYalouIuMCsl WHBAaIUAOM HIJIM JIMIIOM C OrPaHUYCHHBIMHU
BO3MOKHOCTSIMH 3I0POBbsI JOPM MPOMEKYTOUHOM aTTECTAIIUH 110 OTHOIICHUIO K YCTAHOBJICHHOHN MPOIOKUTEIIEHOCTH UX
clauu:

- NPOJIOJDKUTENBHOCTH CHavyM 3a4éTa WM JK3aMeHa, NPOBOAMMOrO B MHCHMEHHOH (opme, - He Oonee yem Ha 90
MUHYT;

- MPOIOJDKUTEIFHOCTH MOATOTOBKH OOYYaroIIerocs K OTBETY Ha 3auéTe WIHM 3K3aMeHe, NMPOBOJMMOM B YCTHOM
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBLHOCTH BBICTYIUICHHUS 00y4aroLIerocs [Py 3aliTe KypcoBOi paboThl - He OoJiee 4eM Ha 15 MHUHYT.

IIporpamma cocraBieHa B coorBercTBuH ¢ TpeboBaHusiMEH PI'OC BO u y4eOHBIM IUTAHOM IO HAIPABICHHIO
44.03.04 "TIpodeccuonanpHoe oOydeHHe (M0 oTpacisaMm)" W MPOQWII0 MOArOTOBKH "ABTOMATH3AIMS YHEPTETHYCCKHIX
cucreM".
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1. CooTBeTCTBHE KOMIETECHIMI IIAHNPYEMBbIM pe3yJbTaTaM 00y4YeHHUs N0 NUCHUILIHHE (MOAYJII0)

KO}I 1 HAUMCHOBAaHUC
KOMIIETCHIINH

NuaukaTopbl 10CTHKEHHS KOMIETEHIHIT

OuneHouHbIe cpeacTBa
TeKylero  KOHTPOJsI |
NPOMEKYTOYHOM

aTTecTalluu

OIIK-8 - Ciocoben
OCYIIECTBISTH
MeIaroriYecKyro
NEATEILHOCTE Ha
OCHOBE CIIELHAILHBIX
HAYYHBIX 3HAHUHA

3HaTh CIIOCOOBI IPUMEHEHNUS CIICINAIBHBIX HAyYHBIX
3HAHUN [IPU OCYLECTBJICHUH IIE1arOru4ecKon
JEATETbHOCTH

VYmetb OCYHIECTBJIATH NNEAATOTMICCKYIO NEATECIIBHOCTD Ha
OCHOBC CIICIHAJIbHBIX HAYYHBIX 3HAHUM

Bnanets CITIOCOOHOCTBIO OCYIIECTBJIATL MEAArOTUYCCKYIO
ACATCIIBHOCTh HAa OCHOBE CIICIIUAJIbHBIX HAYYHBIX 3HAHUK

Texkymuii KOHTPOJIb:
KonTtponsHas pabora mo
temam PIT/I 1-17,
TecTUpoBaHue no temam PIIJ]
1-17, naGoparopHas paboTa 1mo
temam PITJT 1-15

IIpomexyTounas
aTTecTalus:
3a4€eT, IK3aMEH

VK-1 Cnocoben
OCYIIECTBISTh MOUCK,
KPUTHUYECKHUI aHAIN3 U
cUHTe3 HHPOPMAIIHH,
MPUMEHSTh CUCTEMHBIN
TOJIXOJ JUTSl PEIICHUS
IIOCTABJICHHBIX 3aJa4

3HaTh METOANKHU CUCTEMHOT'O oAXoAda IJid pCIICHUA
CTaHAAPTHBIX U HECTAHAAPTHBIX y‘IC6HBIX 3ajga4 110
OCHOBHBIM pasjcjiaM (1)I/ISI/IKI/I

YMETh OCYIECTBIIATH MOUCK, KPUTUUECKUIN aHAIH3 U
CHHTE3 HH(OPMAIIMH TTI0 OCHOBHBIM pa3zienaM (PU3UKH;
IIPUMEHSTh CUCTEMHBIN NOJIXO] JJIS PELICHUS
CTaHAaPTHBIX U HECTAHJAPTHBIX YYEOHBIX (PU3MUECKUX
3a1a4y

Brnanets HaBbIKAMU [TOUCKA, KPUTHYECKOTO aHAIN3a U
CUHTe3a HH(OPMAIIUH 110 OCHOBHBIM pasjienaM (hU3UKH;
OCHOBHBIMH METO/IAMH ITOCTAHOBKH, HCCICIOBAHUS U
penreHus yueOHbIX QU3HYECKHX 3a/1a4.

Texkylmuii KOHTPOIb:
KonrponsHas padora mo
temam PIT/ 1-17,
TecTUpoBaHue no Temam PI1J]
1-17, naboparopHas paboTa 1mo
temam PITJT 1-15

IIpomexyTounas
aTTecTalus:
3a4eT, IK3aMEH

2. Kpurepuu oueHuBaHus ¢(pOpMHUPOBAHHOCTH KOMIIeTeH M

Kommne 3aureHo He 3aurteno

TeHuus | Boicokuii ypoBeHb | Cpeanuii ypoBeHb | Huskmii yposenb | Huike IOpPOroBoOro
(OTJIMYHO) (xopo1uo) (yAOBJ1€TBOPUTEIBHO) YPOBHS

(Hey10BJIETBOPUTE/Ib
HO)

OIIK-8 | 3Haer criocoObl 3HaeT crocoOrl | 3HaeT ocHOBHBEIE crocoOwl | He  3Haer  cmocoOsl
3¢ PEeKTHBHOTO 3¢ (HEKTHBHOTO NPUMEHEHHUS | IPUMEHEHHUS IIPUMEHEHUS
MIPUMEHEHHUS CHETHATbHBIX HAy4YHBIX | CHENMANTbHBIX  HAYYHBIX | CHEIHMAIbHBIX HAYYHBIX
CIEMATbHBIX HAYYHBIX 3HAHUI TPU OCYIIECTBICHUH | 3HAHUH NIpH | 3HAHUH npu
3HAHUW [IPU [eAarorn4eckou OCYILIECTBIICHUH OCYILECTBIICHUH
OCYIIECTBICHHH JIESITENbHOCTH C  y4€TOM | IeJarorndeckoit NeAaroruueckon
Ne1aroruueckon ocoOeHHOCTEN JESITeIbHOCTU JEeSITEIbHOCTH
JeSITeIbHOCTU 00pa3oBaTeNbHON CpeIbl

YK-1 3HaeT METOUKU 3HaeT METOUKHI 3HaeT (parMeHTapHO He 3naer npuHIune!

CHUCTEMHOTI0 MOAX0/1a JJIst
pelIeHns CTaHAApTHBIX U
HECTAaHIAAPTHBIX yqe6HHx
3a/1a4 M0 OCHOBHBIM
pasnenam Gu3nKu

CHUCTEMHOT'0 TIOAXO/Ia JUIs
pEIICHHS CTAaHTAPTHBIX U
HECTAHIAAPTHBIX y‘-Ie6HI)IX
3a/1a4 110 OCHOBHBIM
pasnenaM (QU3MKH.
JlomyckaeT npo0ensI B
3HAHUU OT/EJIbHBIX METOJUK

METOJIMKH CUCTEMHOTO
ITOJIXO/a JJISl PEIICHUS
CTaHJAAPTHBIX q)HSI/IquKI/IX
3aj1a4., UCIOJIb3yeT
HanOoJee mpocThie
METOJIMKH X PEIICHHs

MOMUCKA, KPUTUUECKOTO
aHalu3a U CUHTE3a
UH()OPMAITUH 110
OCHOBHBIM pazJienam
(bU3MKH, METOTUKH
CHCTEMHOTO ITOIX0/1a
JUISL pETLICHUS
CTaH/APTHBIX U
HECTaHAAPTHBIX
¢dusnyecKknx 3anaq




YMeeT ocy1ecTBIsATh
MTOUCK, KPUTUICCKUI
aHaJU3 ¥ CUHTE3

Ymeer OCYILECTBIIATh
MOUCK, KPUTHYECKUI aHan3
u cuHTe3 HHpOpMaLUHM IO

YMeer ocy1iecTBIsATh
MTOUCK, KPUTUICCKUI
aHaJIU3 U CUHTE3

I/IH(I)OpMaHI/II/I 10 OCHOBHBIM | OCHOBHBIM pasaciamMm I/IH(bOpMaHI/II/I;

pazaeiaMm (1)I/I3I/IKI/I; (1)I/I3I/IKI/I; NPUMCHATL | 3aTPYAHACTCA B
NMPUMCHATH CUCTEMHBII CUCTEMHBIM 1oaxonQ IJiA | IPUMCHEHUU MPUMCHSATH
TIOAXO0M I PEIICHUSA pemeHns CTaHAApPTHBIX | CHCTEMHOTO ITOAXO0JAa AJIA

CTaHAapTHBIX U
HECTaHJAPTHBIX YUEOHBIX
¢u3mgeckux 3agad

y4eOHBIX (PU3NIECKUX 3a1ad

pEIICHHUS CTaHIaPTHBIX
Y9eOHBIX (PU3NIECKUX
3a1ad, TOIyCKas OIIHOKU
B METOJIaX MX M pacyerax

He yMeeT
OCYIIECTBIISITh  ITOUCK,
KPUTHYECKUH aHAIN3 U
cuHTe3 uH(popManuy;
NPUMEHSTH CHCTEMHBIIN
HOAXOM U PELICHUs
CTAQHJAPTHBIX u
HECTaHAAPTHBIX
Y9eOHBIX (PH3MUECKIX
3amayq

Bnaneer HaBbIKaMu
MIONCKA, KPUTHIECKOTO
aHaM3a M CUHTE3a
nHdopManuu 1o
OCHOBHBIM pasJiesiam
(U3HUKH; CIIOCOOHOCTHIO
MIPUMCHATH CHUCTEMHBIHN
TOAXO/ ISl pELIEeHUs
CTaHAAPTHBIX U
HECTaHJapPTHBIX yUIEOHBIX
¢dusnyecKnX 3amaq

BriasieeT HaBBIKAMH MTOKCKA,
KPUTHYECKOTO aHAIN3a 1
cHHTe3a HH(OPMAIIHH 11O
OCHOBHBIM pazjieiam
(U3MKH; CTIOCOOHOCTBIO
MMPUMCHATH CUCTEMHBIN
MMoaAXoa AJist peIICHUSA
CTaHJapTHBIX y‘-Ie6HI)IX
Gbu3nyeckux 3ajad,
UCIIBITHIBACT 3aTPYAHEHIUS B
PCILICHIN HECTAaHAAPTHBIX

Bnageet wactuuHO
HaBBIKAMH TIOMCKA,
KPUTHYECKOT0 aHajIu3a U
cHHTe3a uHpopmanuy;
JIOTTYCKaeT OUTUOKHU B
BBIOOpE METOUK PEIICHHS
CTaHAAPTHBIX (bI/ISI/I‘IeCKI/IX
3a1au.

3a1a4

He Bimageet HaBBIKAMU
MIOUCKA, KPUTHIECKOTO
aHaJM3a M CUHTE3a
uHpopManuK 1o
OCHOBHBIM pazJieliaM
¢busnky;
CIIOCOOHOCTBIO
NPUMEHSTh CHCTEMHBIN
TOAXOJ VISl pELICHHS
CTQHIAPTHBIX U
HECTaHAAPTHBIX
Y9eOHBIX (PU3UIECKUX
3amaq

3. Pacnipenesienue oneHok 3a (pOpMBbI TEKYIIEr0 KOHTPOJISI M MPOMEKYTOUHYIO ATTECTAIMIO
1 kypc, ycmanosounas ceccus
Texymuii KOHTPOJIb:

1. Konrponbnas pabora; temsl o PITJ] NeNel,2,4.
2. TectupoBanwue; Temsl o PIIJ] NeNel-4.
3. JlabopaTopnast pabota: Temsl o PITJ] NoNel-4.

Tema 1. Mexanuxa. Beeoenue. Kunemamuxa mamepuaibHOU mMoyKu.

Tema 2. [lunamura cucmemvl MaAmMepuanbHblx MoyeK. 3aKoHbl COXPAHEHUs
Tema 3. Mexanuxa meepoozo mena

Tema 4. Mexanuueckue konebanus u 011wl

1 kypc , 3umHas ceccus
Texymuii KOHTPOJIb:

1. Konrponbhas padora; Tembl o PITJ] NoNo5-6.
2. TectupoBanwue; Temsl o PII/I NeNo5-7.
3. Jlaboparopnas pabora: Temsl 1o PTT/T NeNe5-6.

Tema 5. Ocnognvle npedcmagienus MOAEKYIAPHO-KUHEMUYECKOU MeopUU 2a308
Tema 6. OcHogbl MepMOOUHAMUKU
Tema 7. Peanvhvle eazvl u srcuokocmu. Teepovie mena.

[IpomexyTodHas aTTecTarus — KOHTPOJIbHAs paboTa, IK3aMeH

1 kypc, nemusis ceccus
Texymuii KOHTPOJIb:

1. Kontpomnsuas pabota; Temsr mo PITJT NeNe8-11.
2. TectupoBanue; Temsl o PITJ] NeNe8-11
3. Jlaboparopras pabora; Tembl 1o PTT/T NeNe8-11.

Tema 8. Dnexmpocmamuxa.

Tema 9. Ilocmosnublli 21eKMpUyecKuti mox

Tema 10. Macnemusm.

Tema 11. Henenue 31eKkmpomacHUmMHOU UHOYKYULL.

[IpomexxyTouHas aTTecTanus — KOHTPOJIbHAs paboTa, SK3aMeH




2 Kypc yCcmaHo80YHAs CecCusl

Texymuii KOHTPOJIb:
1. KontponbHas pabora; Temsl o PIT1J] NeNel12-15
2. Tecrtupopanue; PIIJI NeNel2-14
3. JlaGopatopnas pabora: PTI/] NeNel2-14

Tema 12. OcHogbl ceomempuueckoli ONMUKU.

Tema 13. Boanosas onmuxka.

Tema 14. Keanmosvie ceoticmea unyueHus

ITpomexyTouHas aTTecTanys — KOHTPOJIbHAsA paboTa, 3a4eT

2 Kypc 3UMHAS ceccus
Texymuii KOHTPOJIb:

1. Tecrtuposanue; PITJ] NoNel5-17

2. Jlabopatopnas padbota: PIT/] NeNel5-17
IIpomesxyTo4Hast aTTecTanys — HK3aMeH

Tema 15. Bonnosvie ceoticmea eeugecmsa. Iiemermbl KBAHMOBOU MEXAHUKU
Tema 16. Cmpoenue amoma
Tema 17. Cmpoenue amomnozo a0pa

BrImonHeHNEe KakJOr0 OIEHOYHOTO CPEICTBAa OICHWBACTCS IO INKAaJe: OTIMYHO, XOPOIIO, yIOBICTBOPHUTEIHHO,
HEYJOBJICTBOPUTEIHHO.

OOmas oLeHKa 3a TeKyLIIMH KOHTPOJIb TPEJICTABIAET COO0H cpeHee 3HaUYCHHUE MEXTy MOJy4YEeHHBIMU OLIEHKaMu 3a
BCE OLICHOYHBIE CPEICTBA.

B ciy4yae HEBO3MOXKHOCTH YCTAHOBJICHHUS CPEIHEr0 3HAUCHHUS OLICHKH 3a MPOMEKYTOYHYIO aTTeCTAIUI0 (HampuMep,
((XOpOHIO» NiIn ((OTJ'II/I‘-IHO))), HUTOIr'OoBas OLICHKA BBLICTABJIACTCA 3K3aMeHaTOpOM, HUCXOoOs1 U3 HpI/IHHI/IHa CHpaBe[[J'II/IBOCTI/I u
OCCIPUCTPACTHOCTH HAa OCHOBAHHMHU OOIIETrO BIEYATICHUS O KA4eCTBE M JOOPOCOBECTHOCTH OCBOCHHS OOYYAOIIMMCS
JUCHIUTUTAHBI (MOIYIIA).

Bub! orieHok:
Jns 3auera:
3auTeHo

He 3auteno

Jlnst ax3ameHa:
OTnuyHO

Xopo1o

VY 10BIIETBOPUTEIBHO
HeynonerBoputesbHO

4. OueHOYHBIE CPECTBA, MOPAAOK HX NPUMEHEHHS U KPUTEPHH OLIEHUBAHUS
4.1. OueHoOYHbIE CPEICTBA TEKYIIET0 KOHTPOJIS

4.1.1. TectupoBanue
4.1.1.1 lTopsaaok NMpoBeaeHUs U MPOLEAYPa OLEHHBAHUS

TectupoBaHue NPOXOIUT B MUCHBMEHHOW (hOpME WM C MCIIOIB30BAHNEM KOMITBIOTEPHBIX cpencTB. OOydarommiics
MONy4aeT OmpeAel¢HHOEe KOJIMYECTBO TECTOBBIX 3agaHWi. Ha BhINONHEHWE BBIAENIACTCS (UKCHPOBAHHOE BpEMS B
3aBUCUMOCTH OT KOJIMYCCTBA Sa}IaHI/II\/’I. OHeHKa BBICTABJIACTCA B 3aBUCUMOCTH OT IIPOLCHTA INMPAaBUJIBHO BBINIOJTHCHHBIX
3anaHuil. TecTupoBaHuE IPOBOAUTCS IO BApUAHTAM.

4.1.1.2. Kpumepuu oyenusanusn

OneHKa «OTIIMYHO» CTABMTCS, eCJIN 00y4aronuiics:

86% TpaBUIBHBIX OTBETOB H OoJIee.

OueHka «X0pouI0» CTABUTCS, eCJIU 00y4alommiics:

Ot 71% 10 85 % npaBUIBHBEIX OTBETOB.

OueHka «yA0BIeTBOPUTEIbHO» CTABUTCS, €CJIM 00y4aroImuiics:

Ot 56% 1o 70% npaBUABHBIX OTBETOB.

OneHka «HeyA0BJICTBOPHTEIbHO» CTABUTCS, €CJIH 00y4Yaromuics:

55% mpaBUIBHBIX OTBETOB U MEHEE.

4.1.1.3 CopepxaHue OIEHOYHOTO CPeCcTBA
1 Kypc, ycTaHOBOYHAs ceccusi, TeMbl 1-4.
(Tema 1. Mexanuxa. Bseoenue. Kunemamuxa mamepuanvnoi mouku. Tema 2. Jlunamuka cucmemvl MAmepuaibHbix
mouex. 3axonvl coxpanenus. Tema 4. Mexanuueckue konebdanus u 80wl



1. KunemaTukoi Ha3bpIBalOT pa3/ied MEXaHUKH, U3yUYaloOUINil MEXaHU4eCKOe ABMKEHNE MaTepUaIbHbBIX TE
a) C Y4CTOM MPUYHH, BHI3BIBAIOIIUX ITH JABIKCHHUS
0) Oe3 yueTa MPUYHH, BHI3BIBAIOIIUX TH JIBIKCHHUS
B) HAXOJSIIUXCSI B COCTOSIHUU MOKOS

2. JIBmxeHNne Ha3bIBACTCS MPSIMOJIMHEHHBIM M PABHOMEPHBIM, €CITH TOUKA JABMKETCS BAOIb
a) MPSMO¥ JTMHUH C IPOU3BOIBHON CKOPOCTHIO
0) IpPOM3BOIBHOM JIMHUY C TOCTOSTHHOW CKOPOCTBIO
B) IIPSIMOY JINHUH C TIOCTOSTHHON CKOPOCTBIO
T') IPSIMOM JINHHUM C TIOCTOSTHHBIM YCKOPEHUEM
3. YpaBHeHne paBHOYCKOPEHHOTO NPSMOJIMHEWHOT0 JBIKEHNUS Tena B 00IIeM BUJE:
=12 =12
a)S:\*/tJri 6) S=Vt B) X=X, +V,t r)S=\7t—1
2 2
4. Ilpu xpUBONHHEITHOM BMKCHUU MTHOBEHHAsi CKOPOCTh HalpaBiieHa
a) K LEHTPY KPUBHU3HBI
0) 1o KacareNbHOI K TPaeKTOPUH
B) B CTOPOHY YIJIOBOIl CKOpoCTH
T') O] HEKOTOPBIM YTJIIOM K BEKTOPY NEepEeMEIICHUS.
8. IlepssIit 3ak0oH HpI0TOHA MMeEET CIEAYIONIYI0 (POPMYIHPOBKY:
a) CYIIECTBYIOT TAaKH€ CHCTEMbI OTCUETA, OTHOCHTEIBHO KOTOPBIX TEJO IBIDKETCS NMPSAMOJIMHEHHO M PaBHOMEPHO,
€CIIM Ha HETO He JEHCTBYIOT JPYTUE CHUIIBI MU JEMCTBUE 3TUX CHII CKOMIEHCHPOBAHO
0) cuta, IEUCTBYIOIIAs HA TENIO, paBHA IPOU3BEICHUIO MAaCCHl HA YCKOPEHHE
B) Tena JIEHCTBYIOT APYI Ha ApPYyra ¢ CHWJIaMH, HallpaBICHHBIMH BJOJb OJHOW MPSAMOH, paBHBIMH IO MOIYIIO U
IIPOTUBOIOJIOKHBIMH MO HAIPaBICHUIO

6. Ecnu 1iBa Tena eficTByIoT Apyr Ha apyra ¢ cunamu F,u F,;, To B cootBeTcTBUM TpeThuM 3aKk0oHOM HbloTOHA /151 IBYX
B3aMMOJIEHCTBYOIIUX TEJ:

a) F, =-ma, o) F21 =-M,a, B) Fo=2F; 1 I:12 = _le
8. Kakas 13 npuBeeHHbIX (POPMYJI BLIPAKAET 3aKOH BCEMHPHOI'O TATOTEHUA?

a) F=ma 6 F=uN B) F, =—kx r)F=Gm'Z/I
r

8. 3aK0H COXpaHECHHS UMITYJIECA BBITIOTHIETCS TOJIBKO
a) BO BHEIITHEM I10JIC CHUTBI
0) B HEMHEPIMAIbHON CUCTEME OTCUETa
B) B 3aMKHYTOH CHCTEME Tel
T') IPY OTCYTCTBHH CHJIBI TPEHHS
9. Kunetnueckas 3HEpPTUs — 3TO SHEPTHsL, 3aBUCSINAS OT
a) ckopocTed Ten  0) B3aMMHOTO PACTIONIOKEHHS T€  B) XapaKTepa JBIKEHUS
10. ®opmynupoBKa 3aKOHA COXPAaHEHHS MEXaHUUECKON YHEPTHHU:
a) TIPU ABWKCHHU B TI0JIC CHIIBI TSDKECTH 0 3aMKHYTOMY IIyTH CyMMapHasi paboTa paBHa HYJIIO
0) M3MEeHeHHE TOJIHOW HEPTUU MEXaHUYECKOHW CHCTEMBI paBHO paboTe BHEITHUX CHJI, ICHCTBYIOIMX HA Hee
B) JUIA 3aMKHYTOH MEXaHMYECKOW CHCTEeMbl CyMMa KHHETHYECKOW M IOTEHIMAJIBHON OSHEPTUHM €CTh BelIWYHMHA
MIOCTOSTHHAS
T') SHEPI'Hs NPH BCEX U3MEHEHUSIX (pOpM JIBIDKEHHUS] MATEPHU OCTAETCS TIOCTOSTHHOM
11. I'mapocraTiyeckoe AaBIeHUE PacCUUTHIBAaeTCs 110 Gopmyite
2 2
B mP=po+pgh np=pgh+

a) p=pgh 6)p=p,+p00h+

12. Yacrora konebaHuii — 3TO
a) YnCIIo KojiebaHMH 3a 27 CEeKyHIbI
0) uncino xonebaHuii 3a eMHUIYY BpEMEHH
B) BpeMsl, B TEYEHHE KOTOPOT'O TEJIO COBEPIIAET OHO MOJIHOE KojeOaHue
13. M'apMOHMUYECKMMH Ha3BIBAIOT KOJIEOAHMS,
a) IPU KOTOPBIX MIEPEMEHHBIE BETMUUHBI U3MEHSIOTCS 110 3aKOHY CHHYCa MJIM KOCHHYCA;
0) KOTOpBIE COBEPIIAET CHCTEMAa OTHOCUTEILHO HEKOTOPOH TOUKH
B) COBEPIIAIOLINECS B CHCTEME TI0JL I€HICTBUEM BHYTPEHHUX CHII
14. TlonHas SHEPTHUSI TAPMOHHYECKOTO KOJICOAHHS
a) U3MEHSIETCS] 1 MAaKCUMaJIbHA IIPH IIPOXOKACHHUH TTOJIOKEHNUS] PABHOBECHSL.
0) U3MeHsIeTCS ¥ MAaKCHMaJIbHA IIPU HauOOJbIIEM OTKIIOHEHHH OT MOJ0)KEHHS PaBHOBECHS.
B) MOCTOSIHHA M NIPOTIOPIIMOHANIbHA KBAAPATy aMIUIUTYAbI U KBa/IpaTy 4acTOTHI



18. BosiHOBast MOBEPXHOCTD — 3TO ...
a) HOBEPXHOCTb, B/IOJIb KOTOPOH PacrpoCTPaHsIeTCs BOJIHA;
0) TeOMETPUYECKOE MECTO TOYCK, KOJICOIIOIIMXCSI B OIMHAKOBBIX (ha3ax.
B) FEOMETPUYECKOE MECTO TOYEK, KOJIEOIIOIMXCS B Pa3HbIX (ha3ax.

16. CxopocTb pacrpoCTpaHeHHUs BOJIHBI ONpeiensieTcs 1o Gopmyiie

A
a) U=AT 6)U=? B) U=Aw
OTBETHI
1. 2. 3. 4, 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16.
b 6 a 9] a 2 2 8 a 6 a 7] a 6 7] 7]

1 kypc, 3umHss ceccusi. Tembr 5-7 .

(Tema 5. Ocnosnble npedcmagnenust MOAEKYIAPHO-KUHemuueckol meopuu 2azos. Tema 6. Ocrogvr mepmoounamuru. Tema
7. Peanvuvie 2azol u scuoxocmu. Teepovie mena.)

1. [ToHsATHE «HIcATBHBIN a3y MPUMEHUMO TOT(a, KOTJa MOKHO MpeHeOpeYb:
a) MOTEHIIMAFHOM YHEPTUEH YacTHI]
0) KHHETUYIECKOI SYHeprHel JacTHII
B) MOTEHIMAIBHOM YHEPrUEH YACTHIl U UX pa3zMepamu
T') MacCoi YacTHII.
2. Kaxast u3 npuBeICHHBIX HUXKE (POPMYJI SBJISETCS OCHOBHBIM YPAaBHEHHEM MOJICKYIISIPHO-KHHETHIECKOW TEOPHH Ta30B?

1 N
) v=NIN, & u=mN, ®p=_nmu’ n pv="0RT.
u

3. OauH MOJb BELIECTBA PABEH. ..

a) KOJIMYECTBY BeIIecTBa Maccor 12 rpaMMoB;

0) KOIMYECTBY BEIIECTBA CHCTEMBI, KOTOPAsi COAEPIKUT CTONIBKO XKE CTPYKTYPHBIX JJIEMEHTOB, CKOJIBKO
cozeprkutes B u3otore yriaepoga C,, Maccoii 12 rpaMmos;

B) KOJIMYECTBY aTOMOB U MOJIEKYJI, KOTOPOE COAEPIKUTCS B JTIOOOM BellecTBe Maccoil 12 rpaMMoB;

I) KOJIMYECTBY CTPYKTYPHBIX 9II€MEHTOB B H3otore yriaepoga C;, maccoii 12 rpaMmoB.
4. VI30XOpHBII IPOLIECC OMUCHIBAETCS YPaBHEHUEM:

PV const 6 2 =const ) == const 1) pV = const
a) T = cons )T—cons B) T—cons r) py =const .

8. INporiecc, MpeacTaBaCHHBIN Ha rpaduKe Crpaga, ...
a) n300apHelii  0) U30XOPHBIN B) M30TEPMUYECKUIT
6. YpaBHEeHHE COCTOSHHUS JIJIs IPOU3BOJILHOTO KOJIMUYECTBA UICATBLHOIO ra3a:

m pV
a) py=—RT 6) pV=RT ) =const r) p=nkT
M
8. bapomerpudeckas popMyiia yCTaHaBIMBACT 3aBUCUMOCTD JAAaBJICHUS aTMOC(EPHI OT BBICOTHI HAJl yPOBHEM MODSI:
a) MpU HEM3MEHHOU TeMIIepaType
0) npu yObIBaroIeil TemmnepaType
B) IIpH BO3pAacTaloOIIel TeMIiepaType
T') JUTS1 TPOU3BOJIBHOM TEeMITepaTyphl
8. Ecinn MoJtexysa o0nanaet i CTeneHs MU CBOOOIBI, TO CPEAHSISE SHEPTHUsI MOJICKYJIBL:

- _ 1 - 3
E =kT: g=Likr = —kT; .
a) ;. 0) 5 B) & S kT N & > ikT

9. Mnddysus — 3to mporece
a) MPOHUKHOBEHHMSI OJTHOTO T'a3a B 00bEM, 3aHSThIA APYTUM ra30M ABMXKCHHS MOJICKYJI U3 OJHOTO CJIOS B IPYTOM
0) mepeHoca UMITyJIbca YIOPSAI0YEHHOTO
B) BBIPaBHUBaHUS KOHIICHTPAIIUH ra3a BO BCEX TOYKAX IMPOCTPAHCTBA
T') BEITECHEHHUS OJJHOTO ra3a APYrHM U3 JJaHHOTO 00bheMa IPOCTPAHCTBA
10. IepBblit 3aKOH TEPMOANHAMUKH yCTaHABIMBAET CBSI3b MEXKY:
a) TEIUIOTOM U paboTOil.
0) BHyTpeHHEeH SHepruei cucrteMsl u paboroi
B) BHyTpEHHEH dHEpPTHUEH CUCTEMBI U TETIIIOTOM
T') BHYTPEHHEH YHEPTHEH CUCTEMBI, TETUIOTON M pabOTOi;
11. Jlns kakoro mpouecca nepBblii 3aKOH TEPMOIMHAMUKH 3anuckiBaetcs kak 0Q=dA4?



a) U30XOPHOTr0  0) U30TEPMHUYECKOTO B) M300apHOro  T) aanabaTHOrO
12. Beibepure ¢pasy, B KOTOpOH NpaBHIBHO OOOCHOBaH OTBET Ha Bompoc: «Bo3MoxeH 5u mporecc TermiooOMeHa,
€IMHCTBEHHBIM pe3yJIbTaTOM KOTOPOro OblLia Obl IIepeaya SHEPriH OT XOJIOIHOTO TeJla K ropsyeMy ?»
a) HeBo3moxkeH, Tak Kak HapymaeTcs 3aKOH COXPaHEHMs YHEPIUU.
6) HeBo3morkeH, Tak KaKk HapymaeTcst HEPBBI 3aKOH TEPMOANHAMUKH.
B) HeBO3MOKeH, Tak KaKk HapyIIaeTcs BTOPOH 3aKOH TEPMOIMHAMHUKH.
r) Bo3MoskeH, Tak Kak BBINOJIHACTCS 3aKOH COXPAaHEHUS YHEPTUH.
13. TommuHa TOBEpXHOCTHOTO CIIOS paBHA
a) paanycy MOJEKYISIPHOTO JeHCTBHS
0) >ppeKTHBHOMY THAMETPY MOJEKYIIBI JKUAKOCTH
B) CPEOHEMY PaANYCy MOJIEKYJ KHIKOCTH
T') MEXMOJIEKYJIIPHOMY PacCTOSHUIO
14 KanuuisapHele SBICHUS - 3TO
a) IpolLEece OTPBIBA KAl OT IOBEPXHOCTH TBEPIOTO Tella
0) sIBTICHUS] CAMOIIPON3BOJILHOTO TIOAHSITHS HJIH OITyCKaHHS )KUAKOCTH 110 Y3KUM KaHajlaM U TpyOKam
B) JIBIDKEHHUE XKHUJKOCTH BHYTPHU KallWLIsIpa
I') IPOLIECC CAMOIPOU3BOJILHOTO MEPEX0/Ia U3 )KUIKOTO COCTOSIHUS B Ta3000pa3Hoe
18. MonsipHas KOHIIeHTpanus B 3akoHe Bant-I'odda — 310 oTHOIIEHIE
a) Macchl paCTBOPEHHOTO BEIIECTBA K 00BEMY
0) Macchl paCTBOPEHHOT'O BEIIECTBA K MacCe paCTBOPHUTEIS
B) YHCJIa MOJICH PacCTBOPEHHOTO BEIIECTBA K 00IIEMy YHCIy MoJeii B 00beme
T') KOJMYIECTBA PACTBOPEHHOTO BEIIECTBA K 00bEMY
16. Paznnune Gpu3MuecKUX CBOWCTB B Pa3IMYHBIX HANPABJICHUIX — 3TO
a) U30TPOIHUS
0) M3dHTpONHS
B) aHU3O0TPOMHUS
18. Yem 00yCIIOBIICHBI CHIIBI IPUTSDKEHHST B MFOHHBIX KPHUCTAJIax?
a) HAJIMYMeM CBOOOJHBIX 3JIEKTPOHOB, 00Pa3yIOIIUX MICKTPOHHBIH a3
0) 31EeKTPOCTATHIECKUM HPUTHKEHHIEM pPa3HOMMEHHBIX 3apsiioB
B) JIEKTPOCTAaTUUECKUM TPHUTSKEHHEM OJIHONMEHHBIX 3apsI0B
T') HE3HAUYUTEIbHBIM CMEIIEHNEM JJICKTPOHOB B 3JIEKTPOHHBIX 000JI0YKaX aTOMOB
18. PaBHOBecHe 1BYX (a3 uzo0Opaxkaercs Ha (Ha30BOU AHATPAMME ...
a) OKPY)KHOCTBIO 0) TOYKOH  B) OTPE3KOM MPSMOH  T) IMHUCH
OTBETHI K TECTY 2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

2 B b 7] 8 a a 7] a 2 7] 6 a 7] 2 8 7] 2

2 Kypc, YCTAHOBOYHAS cecCust
Temut 8-11
(Tema 8. Dnexmpocmamuxa. Tema 9. Illocmosnuviii snexkmpuueckuti mok. Tema 10. Macnemusm. Tema 11. Hsnenue
INEKMPOMASHUMHOU UHOYKYULL)
1. ®opmyaa 3akona KyJsioHa, onpeaeisiionero cuiiy B3auMo/eiicTBHs 3apsiioB B BAKyyMe

1 0,4, = 1 0.9, r 1 0,0, 1 P r
— M GF-_— MR- pp- - Wk oy p. - Wb o
b, o Amg, er” r drg, 1 A, r°r
2. Hanps:KkeHHOCTh 3J1eKTPUYECKOro MoJisi B JaHHOH TO4YKe cpeAbl, YIaJeHHOH Ha paccTOsiHHe I' OT TOYE4YHOro
3apsiaa, onpejeasiercs mo gopmy.e
ol ol
&r r
3. I'ycToTa TMHMIA HANPSIAKEHHOCTH XapaKTepu3yeT
a) HaIpaBJICHNE BEKTOPA HANIPSHKEHHOCTH
0) BenM4IMHY HAPSHKEHHOCTH
B) BEJTMUMHY CHJIBI, IEHCTBYIONIEH Ha 3apsij
T) HaTpaBJIeHUE IeHCTBUS KyTOHOBCKOW CHIIBI
4.2J1IeKTpHYeCKHUI IMNO0JIb — 3TO CHCTeMa, COCTOSIIAs U3
a) OIMHAKOBBIX 110 BEJIMYMHE U 3HAKy TOUEUHBIX 3apsI0B
0) OMHAKOBBIX MO BEJMYMHE M IPOTHBOIIOJIOKHBIX 110 3HAKY TOYEYHBIX 3apsJIOB
B) IByX OJJMHAKOBBIX 110 BEJIMUYMHE U 3HAKY TOUCUHBIX 3apsA0B
T') IByX OIMHAKOBBIX 0 BEJIMYMHE U IIPOTHBOIOJIOKHBIX 110 3HAKy TOYEUHBIX 3apsiJI0B
8. IToTennman moJsi, cO31aBa€MOr0 TOUEYHBIM 3apPS/IOM (] HAa paccTossHNU R B Bakyyme, onpeaesisieTcst no gopmyJie

a)F=

a) Eq  0)k B) k% r) k




¢ g g W,
i S =—— 1 Beo=— pDe=—"
4rz R )¢ 4rz R? )¢ 4z R Ve q
6. DKBHUNOTEeHIIHATBbHBIE IOBEPXHOCTH — 3TO
a) COBOKYIHOCTH TOYEK, UMCIOIINX OJUHAKOBYIO Pa3HOCTH IMOTECHIHAJIOB
0) TMHUM PaBHOTO ITOTEHIIHAI
B) cepsl paBHOTO OTCHIIHAIA
T') COBOKYITHOCTH TOYEK, MMEIOIINX OJIHAKOBBIA IOTCHIIHAI
8. Hanpsi:keHHOCTH NOJIl CBSI3AHHBIX 3apPSA10B BHYTPH AUIJIEeKTPHKA, IOMEIIEHHOT0 B 3J1eKTPOCTATHYECKOM MoJIe
a) HaIpaBJICHA POTHUBOIIOJIOKHO HATIPSHKEHHOCTH BHEITHETO TIOJIS
0) HampaBJicHA TaK ke, KaK HaNPsHKEHHOCTh BHEITHETO TOJIS
B) paBHa HYJIIO
T) HE 3aBHCHUT OT BEJIMYMHBI BHEITHETO MOJIS
8. DJIeKTPOEMKOCTHI0 MPOBOHINKA HA3HIBAETCS BeJIHYNHA, PABHAA
a) cyMMe 3apsijia MPOBOJIHUKA M €ro MOTCHI[Aa
0) MpoU3BENCHHUIO 3aps/a MPOBOIHMKA HA €r0 MOTEHIHAI
B) OTHOIICHUIO 3apsiia MPOBOIHUKA K €TI0 OTCHIIAATY
T) Pa3HOCTH 3apsi/ia IPOBOJIHUKA U €ro MOTCHIIAA
9. 3a HanpaBJ/ieHHe TOKAa NpUHUMAaeTcs aApeiid
a) OTPHUIIATENHHO 3aPsKEHHBIX YaCTHIL
0) He3apsHKCHHBIX YaCTHIT
B) ITOJIOKUTEIBHO 3aPSHKCHHBIX YaCTHIL
F) KaK IMOJIOKUTCIIbHO, TaK U OTPULATCIIBHO 3aPsAKCHHBIX YaCTUII.
10. DJekTpuuecKoe CONPOTHBJEHHE W YAeJbHOE JJIEKTPHYECKOe CONPOTHBJIEHHE CBSI3aHBI MeEXKIy CO00M
CJIeAYIOIIHM COOTHOIIEHHEM

a) ¢=

L LS
9 R=" 6 R=pS mR=L pR=—,
S LS P
11. Ha pucyHke u300pakeHa cxemMa coeJJHHEHNs] MPOBOAHMKOB. BoiOepuTe npaBujibHoOe
yTBep:KIeHHEe R, R,

a) Pesuctopsl R1 1 R3 BKIItoueHBI OCIEI0BATEIHHO
0) Pesucropsl R u R2 BKITIOUeHBI TapamienbHoO.
B) Pesucrops! R, 1 R3 BKIIIOYEHBI TOCIE10BATEIHHO R,
12. PaGoTa 371eKTPHYeCKOro TOKa Ha y4acTKe el onpeaesieTcs BbIpaxeHueM
a) A=1Ut 6 A=IU ) A=IR ) A=I°R
13. MaruuTHoe moJjie Co31a€eTcs
a) KaK HEMOABIXHBIMH, TaK U JIBIKYIIUMHUCS SJIEKTPHUIECKUMHU 3apsaaMu
0) HEeTOABIKHBIMY 3apsaaMu
B) JIBIDKYIIUMHUCS 3JIEKTPUUECKUMH 3apsiiaMu
14. HanpaBieHue JUMHUA MATHUTHOIO MOJIsl, CO3AaBaeMOro NMPOBOJHUKOM € TOKOM, ONPeeJsIIOT M0 MPaBHIIY
a) OypaBunka  0) mpaBoil pyku B) JIEBOH pyKHU r) Jlenma.
18. BekTOp MArHMTHOW WHAYKIMM MOJIsl, CO3JaHHOTO JABYMS HapajuieJbHbIMH I,
onuHakoBbiMM mno cuwie (11=12) mnpsiMoJMHeliHBIMH TOKaMHM, HO TEeKYIIUMH B ®——————rA——
NPOTHBOMOJIOKHBIX HANMPABJIEHHUSX, KAK MOKA3aHO HA cXeMe, B TOUYKe A:
a) HalpaBJIeH BBepX  0) HampaBJIeH BHU3 ~ B) paBeH HYJIIO TI') HAallpaBJIeH BJIEBO
16. HanpaBienne geficTBUSI CHJIbI AMIIepa onpeneasieTcs o NpaBuiry
a) JIeBoM pyku  0) OypaBuMka  B) ITPaBOM PyKH r) Jlenna
18. Kakoe U3 npuBeJeHHBIX BBIPAKECHUI XapaKTepu3yeT CHJY AeiiCTBHS MATHHTHOIO MOJIA HA JABMKYUIUicSH
3apsa?
ay F=gE 6 F=Bllsiha s F=Blusina 1) F=quBsina
18. Kak HanpaB/eHbl MATHUTHbIE MOMEHTHI AaTOMOB /IHAMATHETHKOB, BHECEHHBIX BO BHEIIHee MAarHUTHOE
noJje?

l2

a) 1Mo Moo 0) MPOTHUB MOJS  B) MEPIECHAUKYISIPHO TOJIIO.

19. SIBjieHre BOBHUKHOBEHHS YJIEKTPUYECKOT0 TOKA B KATYIIKe ¢ 3aMKHYTHIMH BbIBOJAMHU MPH JTI000M M3MeHEHUH
MArHMTHOIO NMOTOKA Yepe3 Hee HAa3bIBAaeTCs

a) MAaTHUTHOW UHITyKIIHEH

0) 3NMEKTPOCTATUICCKON UHTYKIINCH

B) JICKTPOMArHUTHOW MHAYKIMEH

I') CAMOMHIYKIIUEH
20. /1C mHAYKUUHU B 3aMKHYTOM KOHTYpe M3 OTHOTO BUTKA oMpe/easieTcs BbIpaskeHneM

do do . dv
a)—— 6)— ) IBlsina 1) —
dt dt dt



21. DJIC caMmouHIYKIHH ompeneisieTcs mo ¢popmy.ie

a) BScosa  6)IBlsin« B)—dd—? r)—L(;—i

OTBeTHI K TECTY

1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15 |16 |17 |18 |19 |20 |21

2 8 7] 2 6 2 a 6 a 7] 7] a 6 a 9] a 2 7] 6 a 2
2 KypC, 3UMHSISA CeCCHsi
Temsbr 12-17

(Tema 12. Ocnosor 2eomempuuecxoit onmuxu. Tema 13. Bornosas onmuxa. Tema 14. Keanmosvle ceoiicmea usnyuenus.
Tema 15. Boanosvie ceoticmea ewjecmsa. dnemenmul keaumogoul mexanuku. Tema 16. Cmpoenue amoma. Tema 17.
Cmpoerue amomnozo a0pa)
1. CBeT B mpo3payHOii OAHOPOJHOMN Cpeie pacIPOCTPAHIETCS:

a) IO MPSIMBIM JIMHUSAM  0) TIO KPYTY ~ B) IO TIPOU3BOJIBHOM TPACKTOPUH
2. Ecnu mpu mepexojie cBeTa M3 BO3[AyXa B CpeAy C IOKasaTeleM MpPEelIOMIICHUS N Yroyl MajieHHs PaBeH i, a yroiu
MPEIOMJICHUSI T, TO 3aKOH MPEJIOMIICHHUS CBETA JJIsl TOTO CITydast:

sini sinr sini sinr
a) — =N 0) —=n, B) —— =N r) ——,=n
Sinli sinr sinr Sint
3. IIpu mepexoze cBeTa OT ONTHYSCKH MEHEe IUIOTHOI cpelibl B 00Jiee IUIOTHYO YIoJl IIPETOMIICHHUS:
a) YBEIIMYABACTCS 0) yMeHbIIaeTcs

B) CHa4aJia YMCHbBIIACTCA, 3aTEM YBCIIMYUBACTCA
l") CHa4aJia YBCJININUBACTCA, 3ATCM YMCHBIIACTCA

4. JIyu mepexouT U3 BOJbI B BO3AyX. Ha kakoMm M3 pUCYHKOB IIpaBHIIbHO M300paXkeH X0/ Jy4da B BO3ayxe?

1) / 2) f 3) / 4
BOAYX
v f S/
a) 1l 0) 2 B) 3 r) 4
8. M3o0paxenuro 00bekTa S COOTBETCTBYET TOUKA

s* 4, 1‘ *]
2F F l, . 2F
2 *3

a)l 0)2 B) 3 r) 4

6. Korzna MmoxeT HabnmrogaThess MHTEPGEPEHIMS IBYX ITyYKOB CBETA C PA3HBIMU JUTHHAMH BOJIH?

a) IIPH OIMHAKOBOM aMIUTUTY 1€ KOJeOaHuH

0) Ipu OIMHAKOBBIX HAYAJBHBIX (hazax KoIeOaHUH

B) Bcerya

I') HU TIPH KaKUX YCIOBHSX
8. YcioBus, HEOOXOAUMBIE M JIOCTATOYHbIC Ul HAONIOJCHUS MUHUMYMA UHTEP(PEPEHIIMH 3JIEKTPOMArHUTHBIX BOJH OT
JIBYX UCTOYHHKOB

a) pa3HOCTh X01a Al = i(ZK + 1)— , ICTOYHHUKH BOJIH KOT€PEHTHBI

B) pasHocTh xona A/ = £2K - — | HCTOYHHKM MOTYT 6HITH MOOBIE;

2
A
r) passocTs xona Al = £2K - — | ICTOUHMKH BOJIH KOTEPEHTHBI;

A
) pazHocTh Xoga Al = i(ZK‘ + 1)5 , ICTOYHUKH MOTYT OBITh JIFOOBIE;

8. CoracHo npuHImy [roiirenca-®OpeHens Kaxaas TOYKa, 10 KOTOPOM JOILIA BOJHA OT MCTOYHHMKA CBETA, CTAHOBUTCS
LEHTPOM

a) BTOPUYHBIX BOJIH

0) BTOPHYHBIX CPEPUIECKUX BOITH

B) BTOPHYHBIX KOT€PEHTHBIX BOJH

T') BTOPUYHBIX CHEPHUECKUX KOTEPEHTHBIX BOJIH
9. Ha wiens mupuHoit b magaeT HOpMAaNbHO My4OK MapajiebHbIX JIydel. Y clioBue MUHUMYMa JUPPaKIMU Ha Y3KOH MIEITH
B HEMPO3PAaYHOM SKPaHE




a) bsingzﬁkl 6) bsinp=+k4i ) bsin 2(p=i% r) bsin¢=ii—k

10. TTomapu3anus Ipu IPOJOTBHBIX KOJICOaHUIX
a) BO3MOXKHO Bcerjia
0) BO3MOXHA B 3aBUCHMOCTH OT BHJa OJISIPU3aTOPa M aHAIM3aTOpa
B) HEBO3MOJKHA HU MPH KAKUX YCIOBUIX

11. IHTEHCHBHOCTH CBETA, MPOLICIICTO Yepe3 MOTIIOMIA0IIee BEIIECTBO, ONMPENeSIeTCS 3aKOHOM
a) Mamoca  0) bproctepa B) ['toiirenca r) Byrepa

12. ®OTOH — 3TO YaCTHUIA, IBIKYIIASACS
a) ¢ OOIBIIION CKOPOCTHIO U 00JIaIatoIast MaCCo, 3aBUCSIIEH OT CKOPOCTH
0) cO CKOpPOCTBIO CBETa M 00Ja1aroIIas MacCoi MOKOs, OTIIMYHOHN OT HyJIS
B) CO CKOPOCTBIO CBETA, Macca MOKOsI KOTOPOH paBHA HYIIIO

13. Baeuauii poroddhdhext — 310
a) UCITyCKaHHE IEKTPOHOB BEIIECTBOM B pe3yJIbTaTe ero HarpeBaHus
6) BBIpBIBaHHUE IEKTPOHOB U3 BEILIECTBA I10]] ICHCTBUEM CBETa
B) YBEIWYCHUE JICKTPUUECKOH MPOBOIUMOCTH MO IefiCTBHEM CBeTa

14. Cytb runoressl 1e bpoiins 3akitoyaeTcst B TOM, 4TO
a) BIIEKTPOHY NPHCYIIA ABOMCTBEHHAs NPUPOJIA.
0) 37EKTPOHY MPUCYIIHN TOJIHKO BOJHOBBIE CBONCTBA.
B) JIEKTPOHY IPHUCYIIH TOIBKO KOPITYyCKYJISIpHBIE CBOHCTBA.
T) BJIEKTPOH 00JIa1aeT ATMHON BOJHBI, HO HE HMEET HMILYJIbCA.

18. CoryacHo ubeii MOJIEIIH aTOM TIPEACTABIISICT COO0H PABHOMEPHO 3aITOJHEHHBIN TOJI0KUTEIBHBINA JICKTPUICCKUN 1Iap,
BHYTPH KOTOPOT'O HAXOJSATCS dJICKTPOHBI?
a) Tomcona ©0) Pesepdopna B) bopa r) @penkens

16. o-u3nmyueHre npeCTaBiIsieT CO00H MOTOK. ..
a) OBICTPBIX DJIEKTPOHOB  0) POTOHOB B) HEUTPOHOB  T) siJiEp Teusl.

18. 3apsiz simpa aroma OnpenesieTcss KOJIU4eCcTBOM. ..
a) HyKJIOHOB  0) IPOTOHOB B) HEUTPOHOB T) DIEKTPOHOB.

18. DHepruro, KOTOPYIO HEOOXOAMMO 3aTPaTHTh ISl TOTO, YTOOBI PACUJICHUTH SAPO HA OTAENIBHBIC COCTABIIONINE €TO
HYKJIOHBI HAa3bIBAIOT. ..

a) yICTBHOW YHEePTUeH CBA3H

0) sHeprueii cBsa3u

B) MOTEHIIHAJILHON SHEpruei

T') cBOOOHOI SHepruen

19. SInepHble peakuy — 3TO UCKYCCTBEHHOE TIPEBpAIlCHIE aTOMHBIX SIIEp:
a) KOTOpPbIE B3aUMOJICHCTBYIOT TOJIBKO IPYT C IPYTOM, TIPU 3TOM 00pa3yIOTCsl HOBBIE siipa M HOBBIC YaCTHIIBI
0) B HOBBIC S/Ipa W HOBBIC YaCTHUIIBI
B) IPH WX B3aUMOJCHCTBUU KaK IPYr ¢ APYTOM, TaK M C SICPHBIMU YaCTHLIAMH, B PE3yJIbTaTE YEro oOpa3yrorcs
HOBBIE SIJpa U HOBBIE YaCTUIIBI
') IPU UX B3aUMOJICHCTBUH TOJBKO C SICPHBIMHU YACTUIAMH, B PE3yJIbTaTe 4ero 0Opa3yIOTCsl HOBBIC siIpa U HOBBIC
YaCTHLIbI
OTBETHI K TECTY

1 2 3 4 5 6 7 8 9 10 |11 |12 |13 [14 |15 |16 |17 |18 |19

a 6 7] a B 2 a 2 7] 68 a 6 7] a a 2 2 7] 8

4.1.2. KonTpoJibHasi pagoTa
4.1.2.1 Iopsaaok NpoBeAeHUsT U MPOLEAYPA OLEHHBAHUS
BrimonHsieTcst BHEe ayauTtopun. KakIplid CTyAeHT modydaeT 3aJaHue 10 BapuaHTaMm. PaboTa BEITOIHIETCS MUCHbMEHHO U
cnaéres npenonaBareio. ONEHUBAIOTCS BIAJCHIE MAaTEPHAIOM IO TeMe pabOoThl, aHATUTHUECKHUE CIIOCOOHOCTH, BIIaICHNE
METOJIAMHU, YMCHHS U HaBBIKH, HCOOXOIUMBIC JIJIs BBITIOTHCHUS 33 JaHHA.
4.1.2.2 Kputepnu oneHUBaHUSI
OueHKa «OTIIMYHOY» CTABUTCS, €CJIH 00yUaIOIMMCS:



[IpaBunbHO pemiensl Bce 3anauu. [IpogeMOHCTpUpOBaH BBICOKHMI ypOBEHb BiajieHUs marepuaioMm. [IposBieHsb
MIPEBOCXOJIHBIC CIIOCOOHOCTU MPUMCHSThH 3HAHHS U YMCHHS K BBITIOJIHCHUIO KOHKPETHBIX 3aIaHUIMA

OueHka «X0pouI0» CTABUTCS, €CJIU 00y4aI0IMMCS:
[IpaBUIBHO BHIMOJHEHA OOJBINNAS YacTh 3a1a4. [IprCyTCTBYIOT He3HAYHMTENBbHBIC OMMOKY. [IpoIeMOHCTPHPOBAH XOPOIIHIA
YPOBCHb BJAJICHHUS MAaTepPHaioM. I[IpOSIBICHBI CpEeIHHE CIOCOOHOCTH MPUMEHATh 3HAHUS M YMCHHUS K PCIICHHIO
KOHKPETHBIX 3a/1ad.

OneHka «YI10BJIETBOPUTEIHHO» CTABUTCSH, €CJIH 00yYAIOIIUMCS:
3amaun perreHs! Ooee 4eM HarooBuHY. [IprcyTCTBYIOT cephésHble ommoOku. [IpogeMOHCTpHPOBaH yIOBICTBOPUTEIBHBIN
YpOBEHb BIAACHUS MarepuajoM. [IposBieHBI HHU3KHE CHOCOOHOCTH TIPHUMEHSATh 3HAHUS M YMEHHS K K PEIICHHIO
KOHKPETHBIX 3a/1ad.

Ouenka «HeynoB/1eTBOPUTEIBHO» CTABUTCS, €CJIU 00y4alOLUMCS:
3ajauu pelieHsl MeHee YeM HamosoBUHY. [IpoaeMOHCTpUpOBaH HEYAOBIETBOPUTENIbHBIN YPOBEHb BIAJCHUS MAaTEPUATIOM.
[IposiBieHBI HEOCTATOUHBIE CIIOCOOHOCTH MPUMEHSTh 3HAaHUS U YMEHHUS K PEIICHUIO KOHKPETHBIX 3a7a4

4.1.1.3 OneHouHbIe CPeACTBA
Temsr 1,2, 4 (Tema 1. Mexanuxa. Bsedenue. Kunemamuxa mamepuanvrot mouku. Tema 2. [Jquuamuxa cucmemol
MamepuanvHulx moyek. 3axkonvl coxpanenus. Tema 4. Mexanuueckue konebanus u 601Hbl

Bapuanr 1.
1. IToe3n, Tporasce ¢ MecTa, depe3 t1=10 ¢ mpuobpetaer ckopocTh v1=0,6 M/c. 3a Kakoe BpeMs OT Hadayia JBHKCHUSA
CKOPOCTb TI0€3/1a CTaHET PaBHOM V=5 M/c. [IBIKEHHE MOe3/1a CUUTATh PABHOYCKOPEHHBIM.
2. C 6aman BIcOTOM 20 M TOPU30HTAIBHO OpOIIeH KaMeHb CO CKOPOCThI0 15 m/c. HaliTi ckobko BpeMEHH KaMeHb
Oynet B 1BmkeHHH. Ha KakoM pacCTOSIHUM OT OCHOBaHUS OalllHU OH YTAaJeT Ha 3eMJIIO0.

3. CxopocTb aBTOMOOMIIS M3MeHsAeTes 1o 3akoHy V= 0,5¢ . Hailiti pe3ynsTupyromgyro cuiy, IeHCTBYIONIETO Ha HETO,

eciy ero Macca | ToHHa.
4. Ompenenuth MakCHMaJbHOE 3HAUYEHHE CKOPOCTH, C KOTOPOH aBTOMOOWMIb MOXKET ABUTAThCA 10 3aKPYTIICHHUIO
acanpTrpoBanHOTO 1O0Ccce pagrycoM 100 M, ecan KO3QPUIMEHT TPEeHHU MEX Ty IIMHAMHU aBTOMOOMIIA U acdanbTa 0,6.
5. Nmmynbc Tena 8 kr.m/c, a kuaeTHdeckas sueprus 16 . Haliti ckopocTs 1 Maccy Tena.
6. MaTtemaruueckuii MasTHuK mHOU 0,16 M coBepmaeT koiebanus Ha JlyHe ¢ wacrotoit 0,5 'l Ha TOBEpXHOCTH
Jlynsl. Onpenenut yckopeHue cBoOOAHOTO maaenus Ha JIyHe a1 faHHOH MeCTHOCTH.
Bapmuanr 2.
1. Camoner s B3jiera AoJbkeH uMmeTh ckopocts 100 m/c. OnpenenuTh Bpemsi pa3bera U yCKOpeHHE, €Cli JJIHHA
pazbera 600 M; IBIDKCHHE CaMOJIeTa CIMTATh IIPH TOM PAaBHOYCKOPECHHBIM.
2. Masp4uk OpOoCHII TOPU30HTAIBHO MU U3 OKHA, PACIOJIOKEHHOT0 Ha BbIcOTE 15 M. CKOJIBKO BpeMEHH JIETeT MIY 10
3eMJIM U C KaKOH CKOPOCTBIO OH OB OpOIIEH, €CJIM MU yIIal Ha PacCTOSTHUHU 5,3 M OT OCHOBaHHS oMa?
3. ABtomMoOmib Maccoit m=1 T nBkercs co ckopocthio V=20 wm/c. lllodep Bbixmoumn aurarens. C Kakum
YCKOpeHHEM OyIeT IBUTAThCS aBTOMOOWITB, ecii crta TpeHus 2000 H?
4. AkpoOaT Ha MOTOIMKIIC OIMCBIBAET «MEPTBYIO METIIO» pamnycoM r=4 M. C Kakoi HaWMEHBIICH CKOPOCTBIO Vmin
JIOJDKEH MPOe3kKaTh aKkpoOaT BEPXHIOI TOUKY HETIH, YTOOBI HE COpPBAThCA?
5. Kakyto cKkOpoCTh OTHOCHTEIBHO PaKETHUIIBI ITproOpeTaeT pakera Maccoit 600 r, eciu Ta3bl Maccoil 15 T BeUIETAIOT
u3 Hee co ckopocThio 800 m/c?
6. MakcumarnbHasi CKOpPOCTh TOYKH, COBEpIIAIONIEH, TapMOHMUYEcKoe Konebanwe, paBHa 10 cm/c, MakcHMaibHOE
YCKOPEHHE ayax =100 cM/c?. HaiiTn ukImdeckyto 4actory o Kosebanuii, ux nepuon T u aMIuTyxy A

Temsr 5-7 (Tema 5. Ocnosnvie npedcmasnenus MOIEKYIAPHO-KUHemuieckol meopuu 2a306. Tema 6. Ocrnoewl
mepmoounamuxu. Tema 7. Peanvhvie 2aszvl u scuokocmu. Teepovie mena.)

Bapmuanr 1

Macca m=10 r kucnopoja Haxomurcs npu aasneHun p=304 klla u temmneparype t1=10°C. ITocne pacuimpenus
BCJIC/ICTBHE HAarpeBaHMsl IIPU HOCTOSHHOM KuCIIOpox 3aHsul o0beM Vo=10 5. Haiitm o0bem Vi rasa no pacmmpeHwus,
TeMIepaTypy rasa t, Mocjie pacliMpeHus, IIOTHOCTH P1 U Pz Tasa J0 M nocie pacumpenus.(2,4 1; 1170 K; 4,14 xr/m®; 1
kr/md).

O6cepBaropust pacroyioxkeHa Ha Beicote 3250 M Hax ypoBHeM Mops. Halitn naBnenue Bo3myxa Ha 3TOH BBICOTE.
Temmeparypy Bo3ayXa CUYUTaTh MOCTOSHHOW 1 paBHOU 5°C. MomnspHas Macca Bozmyxa 0,029 kr/monb. JlaBineHue Bozayxa
Ha yposHe Mops 101,3 kITa. (67,2 kI1a).

KaxoBa BHyTpeHH:s SHEprust 5 MOJIb 0JHOATOMHOrO rasa npu 10°C?

Bo3mymHsli my3sIpek TuaMeTpoM 2 MKM HaXOAWTCS B BOJE y camoil ee moBepxHOCTH. ONpenenuTs IITHOCT
BO3/lyXa B Iy3bIPbKE. €CIIN BO3AYX HaJ] MOBEPXHOCTHIO BOJBI

Bapwuanr 2.

B 6amrone maxomuiack Mmacca mi=10 kxr rasza npu gasinennn pi1=10 MIla. Kakyro maccy AmM B3sumn 13 OajuioHa,
€CJIM JJaBJICHHUE CTAJIO paBHBIM p=2,5 MIla? Temmneparypy ra3a c4uTaTh MOCTOSHHOM.(7,5 KT).

Haiiti mimoTHOCTH BO3MyXa: a) y IOBEpXHOCTH 3emuid; 0) Ha BbICOTE 4 KM OT MOBEPXHOCTH 3emiid. Temreparypy



BO3/yXa CUMTATh NOCTOsHHOM 1 paBHoi 0°C. (1,28 kr/m3; 0,78 kr/m®)
IIpy M30TEpMHUECKOM pACHIMPEHHU KHUCIOPOJA, COAEPIKAILNEro KOJUYECTBO BellecTBAa 1 MOJb, HMMEIOIIEro
temrepatypy 300 K, rasy Obu1o nepenano Konn4ecTBo TemioTsl 2 k. Bo ckonbko pa3 yBeianuaurcst o00beM raza?
Kakyro paboty Hago coBepLINTb, YTOOBI BBIAYBas MBUIBHBIN ITy3bIph YBEIMYHUTH €ro auameTp oT 1 cm mo 11 cm?
CunraTh npouecc U30TEPMUUECKUM.

Tewmbt 8-11 (Tema 8. Dnexkmpocmamuxa. Tema 9. I[locmosnnwiil snexkmpuueckuti mok. Tema 10. Macnemusm. Tema 11.
Asnenue s1eKmMpomMacHUMHOL UHOYKYUU)

Bapuanr 1.
1. Tpu 3apsina no / mxKn KaxIplil pacroyioKEHbl B BEPIINHAX PAaBHOCTOPOHHETO TPEYrojbHUKA O cTopoHamu =20
cM. Haiitu cuity, neficTBYIOUIYIO Ha OAMH U3 3THX 3apsSJ0B CO CTOPOHBI ABYX JPYTUX B BO3LyXe.
C1 ) 2. OnpenenuTh eMKOCTh OaTapeu KoHAeHCaTopoB, eciu C1=6 Mk®D; Co=4 Mx®D; C3=6 Mx®D; C4=2
|—| F MKD; Cs=4 mxD.
_| |_° B 3. /lBa pesucropa ¢ conpotupiaeHusME R1=16 Om 1 R2=24 OM, coeTMHEHHBIE OCIEI0BATENBHO
3 4| Cs JpYT € APYToM, MOAKII0YeHbl K ucTouHHUKY ¢ D/IC 12 B ¥ BHYTpEeHHUM CONPOTHBICHUEM I = 2
|—| Owm. Ha nepBom compotusnennn Ri Beigensercss MomHocTs P1, Ha conpoTtuBieHnn R, MomiHOCTh
P>. Yemy paBno oTHOMmICHHE P1/P5?
4. DIIeKTPOH IBWKETCS B OMHOPOIHOM MarHUTHOM TOJe ¢ HHAyKIuel 4 m7Tr. Haiitn mepron oOpamieHns 2IIeKTpoHa.
(me=9,1 10~ kr)
5. KakoBa mHAyKLIMA MarHUTHOTO MOJIsI, B KOTOPOM Ha MpsiMOM mpoBoA UIHMHOM 10 cM, pacnoioKeHHBIA MO YIJIOM
30° k nuEMAM UHAYKIMH, AeHcTByeT cuita 0,2 H, koraa no HeMy IIPOXOIUT TOK 8 A?

Bapuanr 2.

1. JIBa 3apsima mo I mxKn w omuH —I mkxKn pacmiofio>KeHbl B BEPIIMHAX PABHOCTOPOHHETO TPEYTOJbHHUKA CO
cropoHamu =20 cm. HaliTi cuity, NeHCTBYIOIIYIO HAa OAMH M3 MOJOKUTENBHBIX 3apsIOB CO CTOPOHBI JABYX APYTHX B
BO3JlyXe€.

2. OnpenenuTs 3NIEKTPHIECKYI0 EMKOCTh OaTapen KOHAEHCATOPOB, €CIIM OHU UMEIOT OJIMHAKOBYIO Cs
€MKOCTb, paBHY10 0,8 MKD. C1 C

3. IBa pesucropa ¢ conpotuieHusMu Ri=6 Om u R> =18 Om, coeHEHHbIE MapauIeIbHO IPYT C °_| H

JIpYyroM, NoJKIo4YeHsl K ucTouHuKy ¢ DJ1C 9 B u BHyTpeHHUM conpotuBiieHueM I = 2 Om. Kakas j B
BBIJIENISIETCS MOIHOCTh Ha BHYTPEHHEM CONPOTUBJIECHUU I ucTouHuka DJ1C?

4. IlpoBoAHUK AIUHOW 8 €M, IO KOTOpOMYy TedeT TOK cuiod 50 A, mepemectmica Ha 10 cm
MIEPIICHANKYJIIPHO CHJIOBBIM JIMHUSAM OJHOPOJHOTO MAarHMTHOTo mois ¢ muaykiuen 0,6 Tn. Haiitu coBepuieHHyro
IIPH 5TOM paboTy.

5. Ilpoton B marHuTHOM moJyie ¢ mHAyKuueilt 0,0/ Tn ommcan OKpyX HOCTh panuycoMm [0 cu. Haiigure cxopocTs
nporona. (Mp=1,67 107%" kr, gq=+¢€)

Tembt 12-14 (Tema 12. Ocnoger cecomempuueckoti onmuku. Tema 13. Boanosas onmuka. Tema 14. Keanmoswie cgoticmea
U3yYeHusl.)

Bapuanr 1.

1. KaxoB mpefenpHbIil yroa npy NajieHUH JIyya Ha TPAHUIy CTEKJIO-BOJA, €CIM MOKa3aTellb NpenoMiIeHus Boast 1,33,
crexna 1, 55?

2. Paccrostaue ot npeavera 1o 3kpada 90 cm. ['ie Hao MOMeCTHTh MEXIy HUMH JIMH3Y ¢ (DOKYCHBIM paccTossHreM 20 cM,
YTOOBI MOTYYHTH Ha 3KpaHe OTYETIIFBOE H300paskeHre npeamera?

3. Beruucnute paguyc 5-it 30Hbl OpeHens, eclid pacCTOSHUE OT MCTOYHMKA O 30HHOW IIACTMHKH paBHO 10 M, a
paccTosiHHE OT IUIACTUHKH JI0 MecTa HabmoaeHus paBHo 10 m. JymHa BomHBI A=450 HM.

4. Ha mudpakimoHHYIO0 pENIeTKy HOPMajbHO IMajaeT MOHOXPOMATHYECKHHN CBET ¢ IUIMHOW BOJMHBI A = 0,5 MxMm. Ha
9KpaH, HaXOMAAILIMHICA OT PEHIeTKH Ha paccTosHMA L = | M, ¢ MOMOIIBIO JIMH3BI, PACIOJIOKCHHON BOJIM3M PEIIeTKH,
npoenupyeTcs A(ppaKuHOHHAs KAPTHHA, MPUYEM MEePBbIH ITIaBHBIAH MakcuMyM Habuoaercs Ha paccrosHud | = 15 oM ot
ueHTpajibpHoro. Onpenenure nepuos d qUGPaKIHOHHONW PELISTKH.

5. Ha moBepxHOCTB JIUTHS NajaeT MOHOXpoMaTtndeckui cBeT (A=310 um). UTOOBI IPEKpaTHTh IMUCCHIO 3JIEKTPOHOB,
HYHO IIPUJIOKHTSH 3aJIepKHUBAIOIYI0 pa3HOCTh noTeHuanoB U He meree 1,7 B. Onpenennuts paboTy BeIXOna A.

BapuanT 2.

1. Haiitn nokasaresns npeaoMiieHus: pyOrHa, €CITU MPEAEIbHBIN YToJl MOJTHOTO OTPpaXKEeHUst 1J1sl pyOrHa paBeH 34°.

2. ®okycHOe paccTOsHHE TOHKOH cdepuiyeckod CHMMETPHUYHOW IBOSKOBBIMYKJIOW JIMH3BI DPAaBHO paanyCy ee
ceprueckrux NoBepxHOCTEH. ONMpenennTh 0Ka3aTeb MPETOMIICHHUS N CTEKIIA, U3 KOTOPOTo M3TOTOBIICHA JIMH3A.

3. Pa3HOCTh XOma IBYX BOJIH, HCITYIIEHHBIX KOTEPEHTHBHIMH HMCTOYHHKAMH C OJMHAKOBOW Ha4dalbHOH (a3oit 1o
JMAHHOW TOYKHW paBHA A/2. AMIumaTyna kojeOaHWs B KaKIOW BOJHE paBHAa ¢. Torma aMImmTyla pe3yiIbTHPYIOIIETO
KosicOaHMs B 9TOI TOUKE BCICACTBHE HHTEP(EPEHIINN BOJIH PaBHA. ..



4. NTudpaximonnas pemérka umeeT 50 mrpuxoB Ha 1 vy umHbL [1o7 KakKuM yIiIoM BUIICH MAKCUMYM BTOPOTO TIOPSIITIKA
cBera ¢ auHoM BoHbI 400 rm?

5. Byner mm umeth Mecto (hoTo3dEKT y TUTHS, €CITM OH OCBEUIACTCS MOHOXPOMATUYECKAM CBETOM C JITTMHOM BOJIHBI
589 um? (ABBIX=2,4 3B).

3. JIabopaTopHasi paGoTa
4.1.3. JIa6opaTopHas padoTa
4.1.3.1. Ilopsaook npogedenus u npouedypa oueHueaHus
B ayauTopuM, OCHAIIEHHOH COOTBETCTBYIOIIUM 00OpyIOBaHMEM, OOydJaroluecs MpOBOIAT y4deOHBIC
OKCIIEPUMEHTBl W TPEHHUPYIOTCS B NPUMCHEHHWH IPAaKTHKO-OPHEHTHPOBAHHBIX TEXHONOTWH. OLEHUBAIOTCA 3HAHHE
Marepualia U yMeHHEe NPUMEHSTh €ro Ha NpakTHKE, yMEHHUs M HaBBIKH 110 padoTe ¢ 000pyI0BaHHEM B COOTBETCTBYIOILEH
MIPEIMETHOM 00JIACTH.

JlaGopaTopHble paboThl mo aucuuiiMHe «DHU3KMKa» MPOBOIATCS NMpENoAaBaTelIeM COTJIaCHO pa3paboTaHHOMY M
yTBepXkIeHHOMY Ha Kadeape paboueil mporpamme. Kaxnas nabGoparopHO-TpakTHdeckass paboTa BBINOJHIETCS II0
OIIpeJIeTICHHOM TeMe IPOrpaMMbl B COOTBETCTBUH C 3aJIlaHUEM.

[Nepen BhINONHEHNEM Ka)J0W pabOTBI CTYIEHTHI-0aKalaBphbl JOIKHBI MPOopaboTaTh COOTBETCTBYIOIINI MaTepHall,
UCIIONB3Ys KOHCIIEKTBI TCOPETHICCKUX 3aHATHH, IIEPUOANYSCKUE N3IAHMUS, YIeOHO-METOANYESCKUE TOCOOUS M YISOHUKH

Ha KkaXIOM 3aHATHUHM CTYICHTHI BBINOJHSIOT Pa0OTy B COOTBETCTBHUH C €€ COACPKAaHHEM W METOANYSCKUMH
YKa3aHHAMH.

ITo oxOHYaHWMH 3aHATHI CTYJSHTHI OQOPMIIIOT OTYET 110 KaXKAOW paboTe, coOmroaas caeayouyo Gopmy:
HanmeHoBaHue TeMBbI;
ens paboTHI;
3ajaHue U coJepikaHKe BBITIOJIHEHHON paboThl,

IInceMeHnHbIE OTBETHI HA KOHTPOJIbHBIC BOIIPOCHI.
BeiBoziBI MO MpoenaHHoOIl padoTe.
CIHCOK HCIIOJIb30BAHHBIX HCTOYHHKOB.

4.1.2.2. Kpumepuu ouyenueanusn

OueHkKa «OTIIMYHO» CTABUTCS, €CJIU 00yUyarommiics:

OOopynoBaHre W METOABI FHCIIONB30Ball MpPaBWIBHO. [IposBIeHAa TMpEeBOCXOMHAs TEOpETHUYECKash MOATOTOBKA.
HeoOxonuMble HABBIKK M YMEHUS TOJNHOCTHIO OCBOCHBL. Pe3ynmbTar 1abopaTopHOI pabOTHI MTOJHOCTRIO COOTBETCTBYET €&
LEITSM.

O1ueHka «X0poLI0» CTABUTCS, €CJIM 00yqarommiics:

OOopynoBaHHMEe M METOJbI KCIOJB30BaJ] B OCHOBHOM IpaBWibHO. [IposiBieHa Xopomias TeopeTHdecKkas [OArOTOBKa.
Heobxoaumbie HaBBIKM M YMEHHSI B OCHOBHOM OCBOCHBI. Pe3ysbTar 1abopaTopHoii pab0oThl B OCHOBHOM COOTBETCTBYET e
LEJISM.

OneHka «yA0BJIeTBOPUTEIbHO» CTABUTCS, €CJIM 00ydarommiics:

OOopyznoBaHME M METOJbl YACTUYHO HCIIOJNBb30BaN NMpaBWIbHO. [IposiBlieHa yHOBJIETBOPUTEbHAS TEOpETHYECKas
moaroToBka. HeoOXonwMble HaBBIKM M YMEHHS YAaCTHYHO OCBOCHBEL Pe3ympTarT abopaTopHOW pabOTHl YaCTHIHO
COOTBETCTBYET €€ HEIIsIM.

OueHka «Hey10BJIEeTBOPUTEIbHO» CTABUTCSH, €CJIM 00y4aroLIuiics:

OOopynoBaHME W METOJBI HCIIOJb30BAJ HENpPaBHIbHO. IlposiBiieHa HEyIOBIETBOPHUTENIbHAS TEOpPETHYECKAs
noaroroBka. HeoOxoaumble HaBBIKM U yMEHHSI HE OCBOCHBI. Pe3ynbTar 1abopaTopHOil paboThl HE COOTBETCTBYET €€
LeJsIM

4.1.2.3. Cooepotcanue oyenounozo cpeocmea

TunoBbie BONPOCHI NMPH 3alUTe JJa00PaTOPHBIX padoT

1) ChopMympoBaTh 1eNb BBHITIOTHEHUS Ta00paTOPHOU PabOTHI

2) Kakne TeopeTHuecKie CBEACHUS MPOBEPSIIOTCS MIPU BBIITOTHEHUS PaOOTHI?

3) OmnrcaTh yCTaHOBKY M XOJ1 paOOTHI

4) OrnpenenuTh MOrPeIHOCTh N3MEPEHUH

5) OGcyuTh TOJTyYeHHBIE PE3YJIbTATHI

6) Cenatb BBIBOJBI

Ilepeyens JabopaTopHBIX padoT

B ayauTopmu, OCHAIEHHOW COOTBETCTBYIOIIMM OOOpYJOBaHMEM, OOydaromiuecss NpOBOAAT y4eOHbIE

9KCTIEPUMEHTHl M TPEHUPYIOTCS B NPUMEHEHHH IPAaKTHKO-OPHEHTHPOBAHHBIX TEXHONOTHH. OILEHMBAIOTCS 3HAHHE
MaTepuana U yMEHHE NPUMEHSTh €ro Ha NMPakTHKE, yMEHHS M HaBBIKH 110 paboTe ¢ 000pyI0BaHHEM B COOTBETCTBYIOIICH
MPEeIMETHOM 00JIacTH.

1 Kypec, yCTaHOBOYHAS U 3UMHSISl CECCHH

Temsr 1,2

HccnenoBanue npsMOIMHEHHOTO PABHOMEPHOTO M PABHOMEPHO - YCKOPEHHOTO JIBHKEHHI.



JlnHaMuKa CHCTEMBI MaTEPHAIBHBIX TOUEK. 3aKOH COXPaHEHHS UMITyJIbca. 3aKOH COXPAaHEHUS MEXaHMYECKON
SHEPrUH B KOHCEpBaTHBHOM cucteMe. CoynapeHue IByX Tell.
HccrnenoBanne BpamaTeIbHOTO IBIKEHUS TBEPABIX TEIl.
N3ydenne koneOaTeIbHOTO IBMKCHUS MATEMATHIECKOT0, IPYKUHHOTO U (PH3MYECKOTO MAsSTHUKOB.
OmnpenesneHre IIHHBI 3BYKOBOW BOJHEI.
Omnpenenenre abCOMOTHON M OTHOCUTENBEHON BIIQ)KHOCTH BO3yXa.
Omnpenenenne koddduieHTa BHyTPEHHETO TPEHUS BO3AyXa.
Onpenenenye BEIMYNHBI OTHOILICHHUS TEIJIOEMKOCTEH Cp/CV BO3LyXa METOJIOM aJ1a0aTHOTO PACIIUPEHHS.
Onpenenenre KodhHUIHEHTA TOBEPXHOCTHOTO HATSDKECHUS KUIKOCTH
Onpenenenre ko3 (HUIMEHTA TEITIOBOT'0 PACIIUPEHHS TBEPABIX TEII.
CHsTHE KPUBOYU TUIABJICHHUS, KPUCTAIUTU3AINH U TIEPEOXIIAKICHNS THIIOCYTh(hUTA.
2 Kypc YCTAHOBOYHASI M 3UMHSISA CECCHH
Tempbi 3,4
HccnenoBanue 3I€KTPOCTATHIECKOTO TIOJIS
3axoH OmMa.
OnexTpuyecKas MOIIHOCTh U paboTa.
HccnenoBanue xapakrepucTuk ucrounuka JJ(C.
Onpenencane k03¢ HUIIICHTA ITOJIIE3HOTO ACHCTBHUS IIEKTPUICCKON ICTIH.
OmnpezneneHne TOPU3OHTATBHON COCTABIAIONICH HANPSHKEHHOCTH 3¢MHOTO MAarHUTHOTO TIOJIS
[MapanmensHOE coeMHEHUE KOHACHCATOPA M KaTYIIKH HHAYKTUBHOCTHU. [IoHATHE O pe30HaHCEe TOKOB.
W3y4enue nemu rucrepe3nca U M3MepeHue rapamerpoB heppoMarHeTHka.
Omnpenenenue nokaszatess MPEIOMIICHHUS CTEKIIa ITPU TIOMOIIY MUKPOCKOTIIA
Omnpenenenye JUIMHBI CBETOBOM BOJIHBI IIPH OMOIIHN TU(PPaKIIMOHHON peleTKH
I'pagyupoBka mIKaibl CIEKTPOCKOIA U U3yUeHHE CIICKTPOB

4.2. OueHOYHBbIE CPEICTBA MPOMEKYTOUHOI aTTeCTAlMU
Mo mucrmmuiiae Ha 1 1 2 Kypcax mpeyCMOTPEHBI 3a4€Thl U 9K3aMeHbI (2 U 3 ceMecTphl)

4.2.1. 3auem

4.2.1.1. Ilopsiaox npoBeeHUsI.

3ayer HaleJleH Ha KOMIUIEKCHYIO TIPOBEPKY OCBOCHHS JUCLUILIMHBL. OOydaromuiicss moydaer Bonpoc (BOIPOCH)
00 3amanue (3a1aHus) ¥ BpeMs Ha TIOATOTOBKY.

3ader MPOBOJUTCS B YCTHOM, MMCHhbMEHHON MM KoMIblOTepHOH (opme. OueHuBaeTcs BilaJicHUE MaTepHUalioM, €ro
CHCTEMHOE OCBOCHHE, CIIOCOOHOCTh MPUMEHATh HY)KHbIC 3HaHMS, HABBIKM M YMEHUS IIPH aHAIN3€ MPOOIEMHBIX CHUTYyallnui
1 PEIIeHUH NPaKTHIECKNX 33/1aHHH.

4.2.1.2. Kpurepuu oueHUBaHHS.

O1eHKa «32a4TeHO» CTABUTCS, €CJIM 00y4aromuics:

0OHapyXWJI 3HAHHWE OCHOBHOIO Y4YEeOHO-IPOTPaMMHOIO MaTepuana B o0beMe, HeOOXOAMMOM [yisi JalbHeuIei
y4e0bI ¥ IpeCTOAIIeH paboThI 1O CTIEUATFHOCTH, CIIPABUIICS C BBITTOJIHEHUEM 3alaHHH, PEIYCMOTPEHHBIX IPOrpaMMon
JOUCIMIIJIMHBI.

O1eHKa «He 32a4TeH0» CTABUTCSH, ecJIM 00yJarommiics:

OOHapyXWJI 3HAYMTENIbHbIE IPOOENbl B 3HAHMUAX OCHOBHOIO YYEOHO-NPOTPaMMHOTO MAaTepHalia, JIOIyCTHII
NPUHOMIHANEHBIE OIIMOKA B BBIIOJHEHUH IPEAYCMOTPEHHBIX NPOrpaMMOW 3aJaHMi M HE CHOCOOEH IPOJOJDKUTH
o0y4YeHHe WM TIPHUCTYIUTH 10 OKOHYaHWUHM YHHBEPCHUTETAa K NPO(ECCHOHAIBHOM NESTENbHOCTH 03 JOMOIHUTENBHBIX
3aHATHUI [0 COOTBETCTBYIOLIEH TUCLUIUIMHE.

2 Kypc, YCTaHOBOYHasl ceccust

Bomnpocsl k 3auery

OCHOBHBIE 3aKOHBI OITHKH.

Tonkne a3 opMyna TOHKOH TUH3HL. [locTpoeHne n300pakeHuii B THH3aX.
WuTtepdepenius creta. KorepeHTHOCTh HCTOYHUKOB. [loTydeHe KOTEPEHTHBIX BOJH B ONITHKE.
WuTepdepenius Ha TOHKUX IUIEHKaX u MmiacTuHkax. Kombiia HetoToHa.

Hudpaxmms ceta. [Tpuniun [Noiirenca-@penens. 3ous1 OpeHens.

Judpaknuonnsie siBieHus OpeHelns Ha OTBEPCTHU U HA HEMIPO3PAYHOM JIHCKE.
Judpaxius B mapamieNbHbIX Jydax (Ha IIeNd U JUQPAKIIUOHHON PEIIeTKE)
EctectBennblit u nonsgpuzoBaHHblii cBeT. [lonsipuzatopsl U ananu3aTopsl. 3akoH Masroca.
BsaumoneiictBue cera ¢ BeuiectBoM. Jucnepcus. [lornomenue ceera. Paccesinue cera.
0. Usnyyenue aOCONMIOTHO YepHOTO Tena. HeocTaTku BOTHOBOM TCOPHH CBETA

1.  KsanroBeie cBoiicTBa cBeta. Doroaddekr. .[Janenue crera. Ipdexr KomnroHa.

RBPBoOoo~NoOR~WDNE



Hrorosas aTTeCTald Ha DK3aMCHE — MAKCUMYM 50 Gamos.

4.2.3. Ok3amen

4.2.3.1. Ilopsipox npoBeeHNs.

[To pucumniMHe NperycCMOTPEH 9K3aMeH. JDK3aMeH MPOXOMT 1o OuieraM. B kaxom Ouiere 1Ba Bompoca.

OK3aMeH HaleJIeH Ha KOMIUICKCHYIO IPOBEPKY OCBOCHHS MUCHMIDIMHBL OOyJaloumiics MoydaeT BOIPOC
(Bompocsl) nmOO 3amaHue (3aJaHWsA) W BpeMs Ha MOATOTOBKY. DK3aMEH NPOBOJUTCS B YCTHOH, NMHUCHMEHHOW WM
KOMIBIOTepHOH popme. OLieHNBaETCS BIAACHAE MaTEPHAIOM, €r0 CHCTEMHOE OCBOEHHE, CTIOCOOHOCTh IIPUMEHSTh HyKHBIC
3HaHUS, HAaBBIKA U YMEHHS TIPH aHAJII3€ MMPOOJIEMHBIX CUTYallnid M PEIICHUN PAKTHUECKUX 3aJaHNH.

4.2.3.2. Kputepuu onieHuBaHMsI.

OleHKa «OTJIHYHO)» CTABUTCS, €CJIM 00yJAKOIIHICS:

MIPOJIEMOHCTPUPOBAI BCECTOPOHHEE, CHUCTEMAaTHYECKOe W TJIyOOKOe 3HaHWE y4eOHO-IPOrpaMMHOIO MarepHuala,
yMeHHE CBOOOIHO BBIMOJIHATE 3aJaHus, NMPEeIyCMOTPEHHBIE MPOrpaMMOW, YCBOWJI OCHOBHYIO JIUTEPATypy M 3HAKOM C
JIONIOJTHUTENBHON JIUTEpaTypol, peKOMEHOBaHHOH MPOTrpaMMOil JUCLUIUIMHBI, YCBOUJ B3aUMOCBSI3b OCHOBHBIX HOHSATHH
JUCUMIUIMHBL B WX 3HAYeHWUH Il NpHoOpeTaeMoi IMpodecchy, NMpOsBHI TBOPYECKHE CIOCOOHOCTH B TNOHMMAaHMHY,
W3JI0KEHHUH M KCIIOIb30BaHUHU YU4eOHO-TIPOrPaMMHOT0 MaTepHana.

OneHka «X0opouIo» CTABUTCS, eCJIM 00yqaromuiics:

MIPOAEMOHCTPUPOBAI TIOJIHOE 3HAHWE yUeOHO-IIPOrpPaMMHOTO MaTepHaja, YCIEUIHO BBHIIIOIHUII MIPEIyCMOTPCHHBIC
pOrpaMMOM 3a/laHusl, YCBOWJI OCHOBHYIO JIUTEPATYPY, PEKOMEHAOBAaHHYIO NPOrpaMMOil JUCLUMIUIMHBI, IOKa3all
CHCTEMATHUYECKUI XapaKTep 3HAHHUH 10 JUCHUILUIMHE M CIIOCOOEH K X CaMOCTOSTEIFHOMY HOMOJTHEHUIO U OOHOBIICHUIO B
X0JIe JampHenIe yaeOHoi paboTh U MPO(eCCHOHANBHON ACSTEIEHOCTH.

OueHka «yJ10BJeTBOPUTEIbHO» CTABUTCS, €CJIM 00yUYalouIuiics:

MPOJIEMOHCTPUPOBA 3HAHHE OCHOBHOTO Y4eOHO-IIPOrpaMMHOIO Marepuajia B oObeMe, HEOOXOJUMOM ISt
JaTbHEHIeH yueObl U mpecTosieil padoThl Mo Mpo(hecCHH, CIPABUIICSA C BBIMOJIHCHHEM 3aJaHUi, MPEIyCMOTPEHHBIX
MPOTrpaMMOM, 3HAKOM C OCHOBHOM JIUTEPATYPOMl, peKOMEHI0BaHHON NPOrpaMMON AUCIUIUIMHBI, JOMYCTHUII MOTPEIIHOCTH B
OTBETE Ha 3K3aMEHE M NIPHU BHINOJHEHHH K3aMEHALMOHHBIX 3aJaHuii, HO 00JiaJlaeT HEOOXOMUMBIMU 3HAHMAMH IS HX
yCTpaHEHUs MoJl PyKOBOACTBOM IIpeNoiaBaTes.

OuneHka «HeyA0BJIeTBOPUTEIbHO» CTABUTCS, €CJIM 00yqarommiics:

OOHApyXWJI 3HAYMTENBHBIE MPOOETHl B 3HAHUAX OCHOBHOTO YYeOHO-TIPOTPAMMHOTO MaTepuaia, IOITYCTHI
MIPUHIUITAATGHEIE OIMMOKK B BBITIOJHCHHH IIPEIyCMOTPEHHBIX MPOTPAMMOM 3alaHWii W HE CIIOCOOCH IPOIOIDKUTH
oOydJeHHe WM TMPHUCTYNUTh M0 OKOHYAHWU YHHBEPCHTETa K MPO(EecCHOHANBFHOU NEATENFHOCTH 0€3 JOMOIHHUTEIbHBIX
3aHSTHHA [0 COOTBETCTBYIOLIEH TUCUUIUINHE

4.2.3.3. OueHo4Hble CpeACTBA.

1 kypc, 3UMHSAA ceccust

Bonpocsl k 3x3aMeHy

. CraTHCTHYECKUH U TePMOIUHAMHUYECKUI TOAXO0 B K U3yUEHHIO MAaKPOCKOTIMYECKUX CHCTEM.
. OCHOBHBIE IIPEICTaBICHHUS MOJIEKYJIIPHO-KHUHETHYECKOI TeopuH ra3oB. M ieanpHsli ras.
. OCHOBHOE ypaBHEHNE KHHETHUECKOH TEOPHHU Ta30B.

. CpenHsas KHHETHYECKasi SHEPTUS MMOCTYIATENbHOTO JBIKEHIS MOJIeKy 1.3akoH J[anbToHa.
. 'azoBrlie 3akoHbl. YpaBHenue MenaeneeBa-Knaneiipona.

. Pacripenenenue ckopocreil Mosekys no MakcBesy.

. bapomerpuueckas popmyna. 3akoH pacnpeneneHus bonbimana.

. Pacripenenenue sHeprum MoJIEKyII IO CTETIEHSIM CBOOO/BI.

9. Cpennsist iymuHa cB0O0IHOTO ITpobera MosieKyl. [IoHsATHE O SBJICHUAX IIepeHoca B raszax.
10. Iuddysus. BsaszkocTs (BHyTpeHHEE TpeHUE). TermIonpoBOAHOCTb.

11. OcHoBHBIE TepMOIUHAMUYECKHE TOHATHA. BHYTpeHHAa sHeprus. Teruiora u pabdora.

12. TTepBoe Hauaso TepMoanHaMUKU. PaboTa, coBeprraemast ra3oM Ipy H3MEHEHUSX 00beMa.
13. [IpuMeHeHre mepBoOTo Havajga TEPMOJUHAMHUKHI K U30TPOIECCaM.

14. AguaGaTHblii iporiecc. YpasHeHus [Tyaccona.

15. Kpyrogoii mponecc. TemnoBast Manmaa.

16. O6parumMble 1 HeoOpaTuMble Tporieccsl. kel Bropoe Hawano TepMoguHaMuKy.

17. Iukn Kapno. KITJ] nuxna Kapho.

18. Ourponus. [IpuseaeHHas TemnoTa.

19. DuTponus 1 TepMOJUHAMUYECKAs BEPOSITHOCTh. PU3NUECKUI CMBICIT SHTPOIHU.

20. PeanbHeble ra3sl. YpaBHeHue Ban-nep-Baanbca.

21. BHyTpeHHsIs SHEprUs peaabHOro rasa.

22. CBOJCTBA XUAKOTO COCTOSIHHUS BEILIECTBA.

23. IToBepxHOCTHBIN ci10i. [IOBEpXHOCTHOE HATSHKEHHUE.

24. SIBmeHus Ha TPAHUIIC KUIKOCTH ¥ TBEPIOTO TeJa.

25. JlaBiieHre HaJl UCKPUBJICHHON TIOBEPXHOCTHIO YKUIKOCTH.

26. KanmuuisspHOCTb.

27. Kpucramnmnueckue u aMmop@Hble Tena. Pu3nueckue THIIB KPUCTAILIOB.
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28. Cubl, AEUCTBYIOLINE MEXKIY YacTULIAMU B TBEPJOM Teje. TeroBoe paciiupeHue TBepAbIX Tel.
29. PaBHoBecue ¢a3. Pa3osbic nepexosl. Juarpamma cocrosaus. YpasHenue Knanetipona-Knaysuyca.

1 xypc, neTHss ceccus

. 3aKOH COXpaHEHUs NEeKTpHUecKoro 3apsna. 3akoH KysoHa.

. DnekTpocratndeckoe noje. HampsokeHHOCTh 37€KTPOCTaTHIECKOTO TIOJIS.

. DIEKTPUYECKUI TUTTOINb.

. [lotox BekTOpa ’nekTprdeckoro cMemmenus. Teopema ["aycca — Octporpaackoro

. [Ipumenenue teopemsl ["aycca.

. Pabota nepemerenus 3apsaa B 37€KTPOCTATHIECKOM TIOJIE.

. [ToTeHnMaN >IEKTPOCTATHYECKOTO MOJIA.

. CBsI3b MeXly HaIPSKEHHOCTBIO U MMOTEHIIAJIOM. DKBUIIOTEHIIMAIbHbBIE TOBEPXHOCTH.
. IIpOBOTHUKY B 3JIEKTPUYECKOM TIOJIE.

10. JIudnexTpuKu B 31EKTPUUECKOM HOJIE.

11. DnexrpoemkocTts. KoHneHCATOPHI.

12. DHeprus 37IeKTPOCTATUYECKOTO O,

13. DnexTpudeckuii TOK ¥ €ro XapaKTePHUCTUKH.

14. 3akon Oma 17151 OJTHOPOJHOTO Y4acTKa LENu

15. 3akon Oma mis memnu, conepkareit /1C (HeoTHOPOJHOTO yJacTKa IIETH).

16. 3axon [Ixoymns-Jlenna.

17.  Krnaccuueckass Teopusi  BIIEKTPONPOBOJHOCTU. 3akoH Oma. TpyaHocT — KilacCH4eCKOU
JJIEKTPOIPOBOIHOCTH.

18. MarauTHOe noJie B Bakyyme. MarHUTHBIIf MOMEHT KOHTYpa C TOKOM. MarHuTHas HHITyKIHS
19.3akon buo-Cagapa-Jlamnaca. [Tose npssMoro u KpyroBoro Toka.

20.Iupkynamnus BeKTopa MarHUTHOH MHAyKIMH. [lone coneHonaa u Topouaa

21 3akoH Amrepa. Pabota B MAarHUTHOM MoJie. MarHUTHBIH MTOTOK.

22 JleiicTBr€ MarHUTHOTO TIOJISl HA IBHKYIIIUECS 3apsi/ibl.

23 MarHuTtHoe 1oJIe B BEIECTBeE.

24 Buasl MarHETHKOB.

25. SIBnenue 30eKTpOMarHuTHON UHIYKIUU. CaMOUHIYKIIMSL.

26. DHeprus MarHUTHOTO MOJISL.

27. DIeKTpoMarHuTHBIC KOJICOaHus.

28. Ilepemennslii ToK. CONPOTHBIICHNE, EMKOCTh M MHAYKTHBHOCTb B IIETIN IEPEMEHHOTO TOKA.
29. YpaBHenuss MakcBesuia 3J1eKTpOMarHuTHOrO MOJIsl.

30.BonHOBEIE ypaBHEHUS

O ON DN W~
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2 Kypc, 3UMHSIS Ceccust
I'umotesa ae-bpoitnsa. Bonnsl ne-bpoitns. Judpakuus 31eKTpoHOB.
Mogaenu ctpoenus atoma. OnbITE Pesepdopaa mo paccesHuio -4acTull. .
Ioctynatsl bopa. OnbiTel @panka u ['epiia.
CriekTpaibHbBIE CEpUU aTOMa BOJIOPOIA.
Teopus atoma Bogopoza no bopy.
Ksanrossie uncna. [Tpuamumn [aymi. CTpoeHHe 3JIEKTPOHHBIX 000JI0YEK aToMa.
[lepuoauueckas cucrema 35eMeHTOB MeHeneena.
OOurast KapTHHA BOSHUKHOBCHHS CIIEKTPOB. PEHTT€HOBCKOE U3ITyYCHHE.
CrioHTaHHOE ¥ MHIYIIUPOBaHHOE U3IydeHus. ONTHYeCKUEe KBAHTOBBIE TEHEPATOPHI (JIa3ephl).
0.  Crpoenne atomHOro sipa. OCHOBHBIE XapaKTEPUCTHKH SIICP.
11.  DHeprus cBsi3u sjaep U AedeKT Macc.
12.  Slpepusbie cuibl. Moaenu siapa.
13.  PagnoakTHBHOE M3JIyYCHHE U €r0 CBOWCTBRA.
14. 3aKoH paJIMOaKTHBHOTO pacmaja.
15.  IlpaBuia cMmemeHus. Anbda- u OeTa-pacrajibl.
16.  SlmepHble peakuuu ¥ UX OCHOBHBIC THIIHI.
17.  Peakuus nenenus snapa. LlemHas peakiusi qesieHus saep ypaHa.
18.  Peakums cuHTe3a aTOMHEIX sep. [Ipobiaema ynpaBiisieMbIX TEPMOSIICPHBIX PEaKIHi
19.  Kocmuueckoe U3Iy4eHHUE.
20. DBoJIIOLUS TOHATHUSA "2JIeMeHTapHas yacTuua". MIOOHBI U ME30HBI.
21. Buapl B3auMoeicTBUS 37IEMEHTAPHBIX YaCTUIl. AHTUYACTHUIIBI.
22.  OCHOBHbIE XapaKTEPUCTHKH dJIEMEHTaPHBIX YacTUL. BHyTpeHHHE KBAaHTOBbBIEC YHCIIA.
23.  KBapkoBas MOZEIb apOHOB.

BoOooo~NOT~LNE
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Ipunoocenue 2
K paboueli npocpamme OUCYUNIUHBL (MOOYJIs)
51.0.04.03 Pusuka

Ilepeuensb JuTEPATYPbl, HEOOXOAMMOI 151 OCBOEHMS TUCHUILINHBI (MOLYJIs1)

Hanpasnenue nonrorosku: 44.03.04 - TIpodeccronanpHoe 00ydyeHue (1o oTpacism)

IIpodmns moaroToBKK: ABTOMATH3AINS SHEPTETHICCKUX CHCTEM

KBanmudukaiys BbITyCKHHUKA: ODaKaliaBp
®dopma oOydeHus: 3a09Has
SI3b1K OOYYCHHUS: PYCCKUI

I'ox Havana oOyueHus o oOpa3oBarensHOM nporpamme: 2025

OcHoBHas JuTEpaTypa:

1. Usnues, A.Jl. ®uszuka [DaekTpoHHbIN pecypc] : y4ueb. mocodue. DnektpoH. AaH. - Cankt-IlerepOypr : JlaHs,
2009. - 672 c. - URL: https://e.lanbook.com/reader/book/163/ - Pexum mocTyna: mo MoIIKCKe.

2. Cagenbes, U.B. Kypc obmeit ¢pusukn. B 3-x Tomax: yueOnuk. T.1: Mexanuka. MonexymsapHas ¢usuka/ 1.B.
CagenbeB. - 13-e u3n., crep. - CII6.: Jlanb, 2017. - 432 c. - URL: https://e.lanbook.com/reader/book/92653/#1- Pexum
JOCTYTIA: TI0 MOJIIHCKE.

3. CamemseB, U.B. Kypc obmieit ¢pusuku. B 3-x tomax: yueOHHK. T.2: DIeKTpU4ecTBO W MarHeTH3M. BOHEIL
Onruka / U.B. Casenbes. - 13-e u3n., crep. - CII6.: Jlanb, 2018. - 500 c. - https://e.lanbook.com/reader/book/98246/ -
Pexxnm mocTyna: mo moJmmcke.

4. CagenbeB, U.B. Kypc o6meii pusuku. B 3-x Tomax: yueonuk. T.3: KBanToBas ontka. ATomMHas (usmka.
®uznka TBepaoro tena. dusznka aTOMHOTO sifpa W AneMeHTapHbix yactul / M.B. Caenbes. - 14-e usz., crep. - CII6.:
Jlanb, 2018. - 320 c. - URL: https://e.lanbook.com/reader/book/106893/#1 - Pexxim IOCTyma: MO MOIUCKE.

5. Uponos, U.E. 3agauu mo o6ieii Gpusuke [DieKTpoHHbIH pecype] : yued. mocodue - CII0.: Jlans, 2016. - 416 c.
- URL: https://e.lanbook.com/reader/book/71750/#1 - Pexxum mocTyma: mo MOIIHCKe.

JlonoTHuTeIbHAS JINTEpaTypa:

1. Kanmamnawukos, H.II. ®usmka.llHTepHET-TeCcTHpOBaHWE 0a30BBHIX 3HaHWH : YdeOHoe mocobue. - CIIO. :
WznarensctBo 'Jlanp', 2009. - 160 c. (15 3x3.)

2. Ky3nenos, C.1. Kypc ¢usuku ¢ npumepamu pemreHust 3agad. Yacte I. Mexannka. MonekymspHas (u3uKa.
TepmonuHaMuka: YyebHOe nocobue. CIIb.: W3n-Bo 'Jlans', 2014. 464. URL:
https://e.lanbook.com/reader/book/42189/#1 - Pexxum mocTyma: MO TOIIHCKE.

3. CabupoBa ®.M. COopHuMK TecTOBbIX 3amaHuid 1o ¢usuke : B 3-x u.U.l.Mexanuka.MonexynspHas
(Cratuctnyeckas ¢pusuka): Y4eOHO-MeToAMuECKOe mocoOue Juisi CTy.By30B. - Kazanb : ['BY'Pecniybnukanckuii neHTp
MOHHTOpPHHIa KadecTBa oopazoBanus', 2013. - 140c. (15 sk3.)

4. Cabuposa ©.M., I'mnsBanoBa I'.C. COopHHK TecTOBBIX 3amaHuil mo ¢msuke : B 3-x 4.U.2.0nekTpudecTBo u
MareHTH3M. KoseGaHus u BOJHEL: Y 4eOHO-METOMYECKOe TTOCO0He sl cTyn.By30B. - Kazanb : [ BY'PecnyOmukanckuit
LEHTP MOHUTOPWHTA KadecTBa oopa3osanus', 2013. - 144 c. 15 aks.

5. CabupoBa ®.M., Myxyrnunoa JI.A. COOpHUK TecTOBBIX 3amaHuii mo ¢msuke : B 3-x 1.U.3. Onruka.
KBaHTOBas (u3MKa:YueOHO-MeToqudeckoe mocobue st cryn.By3oB. - Kaszams : I'BY'PecnyOnmkaHckuii neHTp
MOHHUTOpHHIa KauecTBa oOpasoBanus', 2013. - 146 c. 15 k3.

6. CabupoBa ®@.M. ®uznka : Yacts 1. Mexanuka. MosekysipHast (H3MKa ¥ OCHOBBI TEPMOJIUHAMHKH. Y4eOHO-
Meroandeckoe mocodue. - Enadyra : M3a-Bo Enabyxckoro nea.ya-ta, 2008. - 70 c. 15 sk3.

7. Cabupoa ®.M. ®duzuka : Yacts 2.9nexTpudecTBO M MarHeTm3M. Onrtuka. KBanToBas ¢usmka. Y4ueOHO-
MeToandeckoe rmocoduea. - Enadyra : M3a-Bo Enabyxckoro nen.yua-ta, 2009. - 82 ¢. 15 3k3.

8. Tpodpumona, T.M. Kypc ¢usuku c npumepamu pemenns 3agad : B 2 1.T.1. : yue6ruk. - M. : KHOPVYC, 2010. -
584 c. (5 93x3.)

9. Tpopumona, T.U. Kypc ¢usnknu ¢ npumepamu pemenns 3axad : B 2 1.T.2. : yue6nuk. - M. : KHOPVYC, 2010. -
384 c. (5 3k3.)
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Tpunooscenue 3
K paboueli npocpamme OUCYUNTUHBL (MOOYIsL)
51.0.04.03 Qusuxa

Hepeqem, HH(l)OpMaIII/IOHHI)IX TeXHOJIOFHﬁ, HCMOJIB3YEMBIX /IS OCBOCHUA JUCHHUIIJINHBI (MOI[leSI), BRJIIOYasi
nepevIeHb NMPpOrpamMmmMHOTo odecrieueHus 1 l/IH(l)OpMaIII/IOHHbIX CIIPpaBOYHbLIX CUCTEM

Hanpasnenue nonrorosku: 44.03.04 - TIpodeccronansHoe 00ydyeHue (o oTpacism)

IIpodmns moaroToBKK: ABTOMATH3AINS YHEPTETHICCKUX CHCTEM

KBanmudukaiys BeITyCKHHUKA: ODaKaliaBp

dopma o0yuecHuUs: 3a09Has

SI3b1K OOYYCHHUS: PYCCKUI

T'on Havana oOyueHus mo oOpa3oBaTenpHOU porpamme: 2025

OcBoeHue JUCHUITIIINHBI (MO,Z[yJ'I?I) npeanojaract HCMIoJb30BAHUC CICAYIOHICTO MPOrpaMMHOIO o0OecrieueHHs U
I/IH(I)OpMaL[I/IOHHO-CHpaBO‘IHHX CHUCTCEM:

[Taket oducHoro nporpamMmmuoro obecneuenns: Microsoft Office Professional plus 2010
Kaspersky Endpoint Security mas Windows

Y4yebHo-MeToauYeCKas JTUTepaTypa Ul JaHHOW IUCLIUIUIMHBI MMECTCS B HAJIMYHM B JIEKTPOHHO-OMOIMOTEIHON
cucreme "ZNANIUM.COM", moctynm k KoTopoi mpemoctaBieH obOydatommmcsa. ObC "ZNANIUM.COM" coxepkut
MIPOM3BEACHUS KPYITHEHIINX POCCHHCKHUX YUYEHBIX, PyKOBOJHUTENICH rOCYJapCTBEHHBIX OPraHOB, IpeTioiaBaTeneil BeIyImnx
BY30B CTpaHBl, BBICOKOKBAIN(HIMPOBAHHBIX CIICIMAINCTOB B pa3IM4HBIX cdepax OusHeca. Donn OubmmoTexn
chopMHpPOBaH C YYETOM BCEX HM3MEHEHHH 00pa3oBaTENbHBIX CTaHAAPTOB M BKIIOYAeT Y4YeOHMKH, ydeOHbBIE mocoOus,
y4eOHO-METOgIEeCKNe KOMITIEKCh, MOHOTpadnu, aBTopedepartsl, AUCCEPTANH, YHINKIONEANH, CIIOBAPH U CIIPABOYHHKH,
3aKOHOJATeIbHO-HOPMATUBHbIE JIOKYMEHTHI, CIELUAJbHBIC IMEePHOAMYECKHE MW3JaHUs M U3IAHUSA, BBITyCKaeMble
n3garenbcrBamMu By3oB. B Hacrosimiee Bpemss OBC ZNANIUM.COM cooTBeTcTBYyeT BceM TpeOOBaHMSM (eaepaibHbIX
rOCyJIJapCTBEHHBIX 00pa30BaTeIbHBIX CTAaHAAPTOB BhICIIEro oopazoBanus (PI'OC BO) HOBOro MOKOIEHUS.

Y4eOHO-MeTomuIecKas JInTepaTypa Uil NaHHOH TUCHHIUTHHBI UMEETCS B HAIHYWH B JJICKTPOHHO-OMOIMOTEUHOU
cucreMe M3narensctBa "Jlans" , mocTyn Kk KoTopoi npenocrapieH oOydatomumcs. DBC M3narenscta "JlaHs" BKIIOYaET B
ce0sl 3JICKTPOHHBIC BEPCHU KHUT m3aTenbcTBa "JIaHB" M IPYTHX BeAYIINX H3IATEIBCTB YUCOHOW JTUTEPATYpHI, a TAaKXKe
9JIEKTPOHHBIE BEPCUU TEPUOIMUECKUX H3JIAaHUK MO ECTECTBEHHBIM, TEXHHYECKMM W TyMaHWUTapHbIM Haykam. OBbC
WznarenscTBa "Jlanp" obecreunBaeT JOCTYI K HAy49HOI, yd4eOHOH IUTEpaType U HAyYHBIM MEPUOANYECKAM H3JAHHUSIM IO
MaKCHMaJIbHOMY KOJIMYECTBY MPOGUIBLHBIX HANIPABJICHUHN ¢ COOIOICHIEM BCEX aBTOPCKUX M CMEKHBIX IPaB.



