MUHHCTEPCTBO ITPOCBELIEHMS POCCUNCKOU ®EJIEPALIMNA

(enepasbHOE rocy1apCcTBEHHOE OHIKETHOE 00pa30oBaTeIbHOE YUpeKIeHNe BhICIIEro
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MN30panHbIe BONPOCHI 0011er0 Kypca (pu3suKu
paboyas nporpaMma JUCIHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadeapoit

VueOHbIii m1ax

Keanuduxanus

dopma 00yueHust

OO611ast TpyI0eMKOCTh
Yacos 1o yueOHOMY TUTaHy

B TOM YHCJIC:

AyOIUTOPHBIC 3aHATHA

D9 ®u3uku, TEXHOJIOTHH M METOAMKH 00yUeHHUs

44.04.01 ®dwusuueckoe u TexHoJorudeckoe 3++(3, 2025).plx
Hamnpagsnenue noarorosku 44.04.01 Iemaroruueckoe o0pazoBaHue
Hamnpagsnennocts (npoduiib) o6pa3zoBatesibHOM nporpaMMbl: Gusuueckoe u
TEXHOJIOTHYECKOE 00pa30BaHue B HOBOI 00pa30BaTeNbHOM MPAKTHKE

MarucTp

3a04Hast
33ET

caMOCTOsTeNIbHas paboTa

KOHTaKTHast paboTa BO BpeMs
npomexyrouHoit arrecrauu (MKP)

JacoB Ha KOHTPOJIb

108
12
88,8
0

6,87

Pacnpeneneﬂne YaCcoB JUCHMIIJIMHBI IO CeMecCTpaM

Bunp! koHTpONIs B cemecTpax:

9K3aMEHBI 2

Cemectp
(<Kypc>.<Cemectp | 1(1.1) 2(1.2)
Ha Kypce>) Uroro
Henens 12 4/6 91/6
Bup 3apsTuit vir | pr vII PII vII PII

[IpakTuueckue 2 12 |10 10 12 12
Kontposb Ha 0,33 0,33 |0,33 |0,33
MPOMEKXYTOIHYIO
arTecTanuio (3a4er)
Uroro ayn. 2 10 10 12 12
KonrakrtHast pabora 2 10,33 | 10,33 | 12,33 | 12,33
Cam. pabora 70170)188 |18,8 | 88,8 | 88,8
Yacel Ha KOHTPOJIb 6,87 6,87 |6,87 |6,87
Hroro 721721 36 36 108 108




IIporpammy coctaBui(u):

knH, [loyenm, Jlamwvinyes Cepeeii Bacunvesuu; Cmapuwiuti npenooasamens, [llepememvesa Haoexcoa Braoumuposna

Pabouast nporpamMma AUCIUIUINHEL

HN30pannble Bonpockl 0611ero kKypea Gpusnkn

paspabotana B cootBercTBur ¢ ®I'OC BO:

®denepanbHBIi TOCYIapCTBEHHBI 00pa30BaTENIbHbINA CTAaHAAPT BHICIIETO 00PA30BaHMS - MarHCTPATypa 110 HANPaBIEHUIO HOATOTOBKH
44.04.01 IMenaroruueckoe obpa3zosanue (npukaz Muno6puayku Poccun ot 22.02.2018 r. Ne 126)

COCTaBJICHA HAa OCHOBAHUH yqe6Horo IJ1aHa:

Hamnpasnenue noarorosku 44.04.01 Ilenarorudeckoe oopa3oBaHue
HanpasnenHocts (mpoduib) 06pazoBarenbHO mporpaMmbl: GU3HUECKOE U TEXHOJIOTHYECKOE 00pa30BaHUE B HOBOM
00pa3oBaTeIbHOM MPaKTHKE

YTBEP)KICHHOTO YYEHBIM coBETOM By3a oT 29.05.2024 mpoTokomn Ne 10.

Paboyas nporpamMa oo0peHa Ha 3aceiaHuH Kadeaps

D9 ®u3uku, TEXHOJIOTHU U METOTUKH 00yUeHU s

IIporoxon ot 07.05.2025 r. Ne 10

3aB. kadenpoii Jlareiues Cepreii BacunbeBnu

CorracoBaHo ¢ mpeacTaButessiMu padboroaateneii Ha 3acenanu HMC YTH(C), nporokon Ne8 ot 14.05.2025r.

Ipencenarens HMC YT'H(C) Aémnna Exateprna AHapeeBHa



1. LIEJIM OCBOEHMUS ANCLUILINHBI (MOIYJIST)

c(OpMHPOBATh y CTYAEHTOB €AMHYIO, CTPOHHYIO, IOTHIECKH HETIPOTHBOPEUUBYIO KapTHHY IIHPOKOTO Kpyra GH3HIECKUX SIBICHUM
yepe3 peIIeHHe MOIENbHBIX 3a/1ad HAaYJIbHOTO YPOBHS U HCIIOJIB30BAaHMSI YMEHUH B 00pa30BaTeIbHON IESATENEHOCTH.

2. MECTO JUCHHUATIIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM IMPOT PAMMBI

Huxn (pa3gen) OIL: | F1.0.03

2.1 | TpeGoBaHus K NpeIBAPUTEIBLHOMH MOATOTOBKE 00Y4aKOIIEr0Csi:

2.1.1 | BBoxHEIi Kypc (pU3UKH

2.1.2 | Teopus u MeToiMKa GU3MYECKOTO 0Opa30BaHUs

2.1.3 | ®usuyeckuii SKCIIEPUMEHT B 00pa30BaHUH

2.1.4 | ®DyHnaMeHTANBHBIN SKCIICPUMEHT B (hU3HKE

2.2 | JncumnanHbl (MOIYJIM) M PAKTHKH, JUIsI KOTOPBIX OCBOEHHE JTAHHOH TUCHHILTHHBI (MOIYJIs1) HEOOX0IUMO KaK

npeamecTreyruiee:

2.2.1 | Meroauka oOyueHus HU3NKE

2.2.2 | Teoperuyeckas Gpusuka

2.2.3 | Teopus 1 MeTOUKA (DPU3HMIECKOTO 0Opa3OBaHUS

2.2.4 | ®u3uKa B KOHTEKCTE COBPEMEHHOTO €CTECTBO3HAHUS

3. POPMUPYEMBIE KOMIIETEHIIU 1 THIUKATOPBI UX TOCTHXEHUA

ITIK-1: CriocodeH pea/in30BbIBATh 00pa3oBaTebHbIe IPOIPAMMBI B COOTBETCTBHH ¢ TpeOOBAHUAMH (eepalbHbIX

rocyapcTBeHHBIX 00pa30BaTeJbHbIX CTAHJAPTOB B YCJI0BHAX HUppoBoii TpaHcopMmanuu o0pa3oBanus

IIK-1.1: 3naeT: npenoaaBaeMblii mpeIMeT; MCUX0JIOr0-NeIArornyeckue 0OCHOBBI U COBpeMeHHbIe 00pa3oBaTe/ibHbIE

TEXHOJIOTUM;

0CO0EHHOCTH OPraHu3alHuu 00pa30BaTeJILHOr0 MPoIecca B COOTBETCTBHH ¢ TPeOGOBAaHUSIMH 00pa30oBaTeIbHBIX

CTAaHAAPTOB B ycjaoBusiX Hudposoii Tpanchopmaunu 00pa3oBaHuA

3HaTh:

Yposens | 3HaeT ICUX0JI0ro-NeJarornueckie OCHOBBI U COBPEMEHHBIE 00pa30BaTe/IbHbIE
TEXHOJIOTMHU; 0COOEHHOCTH OpraHu3aluy 00pa3oBaTeIbHOIO Mpolecca

Yposens 2 B ocHOBHOM 3HaeT NCUXOJIOT0-TIeJarorMueCKue OCHOBBI U COBPEMEHHbIE
00pa3oBaTeNbHbIE TEXHOJIOIUH; 0COOCHHOCTH OpraHU3alul 00pa3oBaTeNlbHOIo mpoLuecca

Yposens 3 B OCHOBHOM 3HaeT CTPYKTYpY, COCTaB H AUAAKTHIECKUE eIUHUIBI Y4eOHOTO mpeaMeTa
00IIast ¥ SKCIIepUMEHTaNbHast (PU3HKA.

YMmern:

VYposens 1 YMeeT caMOCTOSTENIbHO BBISBIIATE OCHOBHEIC JUIAKTHYECKHUE SIUHUILIBI IO TEMaM
y4eOHOTro IpenMera o0Ias 1 dKCIepruMeHTalbHas QU3NKa

Yposens 2 B 0CHOBHOM yMeeT OpraHH30BBIBaTH 00Pa30BaTENLHOIO IpoIecca B
COOTBETCTBUH € TPEOOBaHUAMU 00Pa30BaTEIbHBIX CTAHAAPTOB

Yposens 3 YacTHYHO yMeeT OpraHu30BBIBATH 00Pa30BaTENFHOTO MPOLecca B COOTBETCTBHH C
TpeOOBaHUAMH 00pa30BaTENbHBIX CTAHIAPTOB

Baapers:

VYposens 1 Brnaneer pa3HoOOpa3HBIMH HABBIKAMH peATU3AIMU TICUXOJIOTO-TIEAarorn4eCKUX OCHOB U
COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI; 0COOCHHOCTEH OpraHu3allin
00pa30BaTeNBFHOTO MPOoLEcca B COOTBETCTBHU € TPEOOBAHUSIMH 00pa30BaTEIbHBIX
CTaHIAPTOB

ypOBeHb 2 BHa}ICCT OCHOBHBIMH HaBbIKaMH pC€aJIn3alliy IICUXOJOro-neaaroridy€CKux OCHOB U
COBpPEMEHHBIX 00pa30BaTeIbHBIX TEXHOJIOTH; 0COOEHHOCTEH OpraHn3aiu
00pa3oBaTeIbHOro MpoIecca B COOTBETCTBHHU C TPEOOBaHUSIMHU 00pa30BaTEIbHBIX
CTaHIApPTOB

ypOBeHb 3 BHa}ICCT HCKOTOPBIMH HaBBIKAMU pCaJIM3alluU IICUXOJIOTO-NIEJArOrTn4€CKUX OCHOB U

COBPEMEHHBIX 06paSOBaTCJ’ILHHX TGXHOHOFI/Iﬁ; 0coOeHHOCTEH OopraHusalu
O6paBOBaTeJ'ILHOl"O nponecca B COOTBETCTBUH C Tpe6OBaHI/I$IMI/I 06pa30BaT€J'H>HI>IX
CTaHJapTOB

IIK-1.2: YMeeT: ucnoip30BaTh neAarorunyeck 000CHoBaHHbIe GOPMBbI, METO/AbI H MPUEMbI OPTaHU3AIUH AeSITeJIbHOCTH
o0y4aloluxcs; IPUMeHSTh COBPeMeHHbIe 00pa3oBaTe/IbHbIe TEXHOJIOIHH; CO3/1aBaTh 00pa30BaTe/ILHYIO cpely,
o0ecneynBaolly1o popMHpoOBaHHe Y 00y4darommxcsi 00pa3oBaTebHBIX Pe3ybTaTOB, NpeaycMoTpeHHbIX PI'OC u(naun)
o0pa3oBaTeJbHBIMU CTAHAAPTAMH, YCTAHOBJIEHHBIMH 00pa3oBaTeIbHON Oprann3anmeii, u(uiau) odopasoBaTebHON

NporpaMmon

3HaTh:

Vposens 1

3HaeT pazHOOOpa3HbIe MeAaroruuecku 000CHOBaHHbIE (YOPMBI, METOBI U IPUEMBI
OpraHHU3alNH ASSATEIHHOCTH 00YJarOMUXCs; COBPEMEHHBIE 00pa30BaTeIbHbIe




TCXHOJIOITHH

VYposens 2

3HaeT OCHOBHBIE ITEAAarorMueck 000CHOBaHHBIE (POPMBI, METOBI X IPHEMBI OPTaHU3AINN
JEATeNbHOCTH 00YJaIOIIMXCS; COBPEMEHHbIE 00pa30BaTeNIbHbIE TEXHOIOTUH

VYposens 3

3HaeT HEKOTOpBIE MearornIecK: 000CHOBAHHbBIE ()OPMBI, METOIBI i IPHEMBI
OpraHH3aluu JIeSTeIHbHOCTH 00Y4aIOLINXCSl; COBPEMEHHBIE 00pa30BaTeNIbHbIE TEXHOJIOT U

YMeTh:

Yposens |

YMeeT Ha POJIBUHYTOM YPOBHE CO371aBaTh 00Pa30BATEIBbHYIO CPEy, 00ECIICUNBAIONLYIO
(dopMupoBaHHe y 00yJaOIIUXCs 00pa30BaTEIbHBIX PE3yIbTATOB, IPEIYCMOTPEHHBIX
OT'OC u(umm) 0Opa3oBaTEIbHBIMU CTAHAAPTAMHE, YCTAHOBJICHHBIMH 00pa30BaTEIbHOM
opranuzanueii, u(uim) oopa3oBaTeIbHON MPOrpaMMOit

Yposens 2

YMeeT Ha BBICOKOM YPOBHE CO3/1aBaTh 00pa30BaTEIbHYIO Cpely, 00ECIeUNBAOIIYIO
(bopMupoBaHHe y 00yJaloMIUXCs 00pa30BaTENbHBIX PE3YIbTATOB, IPEIYCMOTPEHHBIX
OT'OC u(umm) 00pa3oBaTEIbHBIMU CTAHAAPTAMHE, YCTAHOBJICHHBIMH 00pa30BaTEIbHOM
opranuzanueii, u(uim) oopa3oBaTesIbHON MPOrpaMMOit

Yposens 3

VYMeer Ha 6a30BOM ypOBHE CO31aBaTh 00Pa30BATEIBHYIO CPEY, 00CCIICUHBAIOIIYIO
(bopMupoBaHHe Y 00yJaIOMIUXCs 00pa30BaTEIbHBIX PE3YIBTATOB, MPEAYCMOTPEHHBIX
OT'OC u(umm) 00pa3oBaTEIbHBIMU CTAHAAPTAMH, YCTAHOBJICHHBIMH 00pa30BaTEIbHOM
opranuzanueii, u(uim) o0pa3oBaTebHON MPOrpaMMOit

Baagern:

VYposens 1

Brnazeer pa3sHooOpa3HbIMH HaBBIKAMH IPHUMEHSTh COBPEMEHHBIE 00pa30BaTeIbHbIC
TEXHOJIOTHH; CO3/laBaTh 00pa30BaTeIbHYIO Cpelly, obecreunBaonyto GopMUpoBaHUe y
o0y4aromuxcsi 00pa3oBaTeNbHBIX PE3yNbTaToB, peaycMoTpeHHbIX OT'OC n(wm)
00pa3oBaTeNbHBIMU CTaHAAPTAMH, YCTAHOBICHHBIMH 00pa30BaTeIbHOMN OpraHu3alyeii, u
(unu) 0Opa3zoBaTeNbHON MPOrPaMMON

Yposens 2

Brnazeer 0CHOBHBIMH HaBBIKAMH IIPUMEHSTH COBPEMEHHbIE 00pa30BaTesIbHbIC
TEXHOJIOTHH; CO3/laBaTh 00pa30BaTeIbHYIO Cpelly, o0ecreunBaomyto GopMUpoBaHue y
o0y4aromuxcsi 00pa3oBaTeNbHBIX PE3yNbTaToB, MpeaycMoTpeHHbIX OT'OC n(wm)
o0pa3oBaTeIbHBIMU CTaH/IapPTaMH, yCTAaHOBJICHHBIMH 00pa30BaTEeIbHON OpraHu3aliei, 1
(unu) 0Opa3zoBaTeNbHON MPOTrpaMMON

VYposens 3

BrnageeT HeKOTOPHIME HaBBEIKAMU IIPUMEHSTH COBPEMEHHBIE 00pa30BaTeNIbHbIC
TEXHOJIOTHH; CO3/1aBaTh 00pa30BaTeIbHYIO Cpelly, o0ecneunBaomyto (GopMUpoBaHue y
o0yyJaromuxcsi 00pa3oBaTeNbHBIX PE3yNIbTaToOB, npenxycMoTpeHHbIX PIOC u(mim)
o0pa3oBaTeIbHBIMU CTAH/IAPTaMH, YCTAaHOBJICHHBIMH 00pa30BaTEIbHOM OpraHu3alueH, u
(unr) 0Opa3zoBaTeNbHON MPOTrpaMMONn

IIK-1.3: Baageer HaBbIKaMH NPO(eccHOHAIbHOM AesiITeJIbHOCTH M0 PeaIM3aliii NPOorpaMM y4eOHbIX JTUCHUILUIMH, B TOM
4yHcJie B ycJaoBuAX HuGpoBoii Tpanchopmannu o0pa3oBaHus

3HaThb:

Yposens 1 3HaeT pa3zHble 0COOCHHOCTHU peann3aluy yueOHbIX JUCIUIIINH

Yposens 2 3HaeT OCHOBHBIC OCOOCHHOCTH pean3alny yIeOHBIX JUCIUILIHH

Yposens 3 3HaeT HEKOTOPbIe 0COOCHHOCTH PEaNTH3ali yIeOHBIX JUCIUIIIHH

YMmern:

Yposens 1 YMeeT HCTIoNb30BaTh Pa3HOOOPa3HbIE HABBIKH NPO(ECCHOHAIBHON JeATeNbHOCTH 110
pea3aiuy nporpamMm yu4eOHbIX TUCIUTUINH

VYposens 2 YMeeT HCTI0TB30BaTh OCHOBHBIE HABBIKU MPO(ECCHOHANBHOI NESTEIbHOCTH 10
pea3ayy IporpaMM yaeOHbBIX TUCIUILIINH

Yposens 3 YMeeT UcIoIb30BaTh HEKOTOPHIE HABBIKU NPOQGECCHOHANBHOH NeATeIbHOCTH 10
peanu3aiuy nporpamMm yu4eOHbIX TUCIUIUIAH

Baanern:

Yposens | Braseer HaBEIKaMK MPO(ECCHOHABHOI IEATENFHOCTH 110 Pealn3aiy POorpaMm
qu6HLIX JUCLUIIIAH

Yposens 2 B ocHOBHOM BIajieeT HaBbIKAMU IPO()ECCUOHATBHON IESTEILHOCTH 110 Pealu3aLiuy
IpOrpaMM y4eOHBIX AUCLUILIMH

Yposens 3 YacTuuHO BlIajieeT HaBBIKAMH IPO(ECCHOHATIBHON NESITENILHOCTH 10 PeaTn3aliu
NpOrpaMM Y4eOHBIX AUCIMILUIMH

4. CTPYKTYPA U COJAEPKAHUE JTUCIUIIJIMHBI (MOAYJIS)
Kon HaumenoBanmue pa3zesioB U TeM /BHJ Cemectp / | Yacos | Komneren- | Jluteparypa | Unte | Ilpumeuanue
3aHATUSA 3aHATHA/ Kypc 11701 H 3JI. peCypChl | PaKT.

Paznen 1. Mexanuka




11 Penienue pacyeTHBIX U IPAKTHYECKUX 1 ITK-1.1 IIK- J1.1J11.2 Konrtponsnas
3a1a4 no reme "KuHemaTuka 1.2 TIK-1.3 JI1.3 pabora Nel
npsMoiMHeHoro nBrxenus" /Tlp/ DK3aMeH

1.2 Penienue pacyeTHBIX U MPAKTHYECKUX 1 IK-1.1 TIK- JI.1J11.2 Kontponbhas
3ama4 o teme "KuHemarnka 1.2 TIK-1.3 JI1.3 pabota Nel
KpuBOJIMHeHHOro asmxenus" /IIp/ OK3aMeH

13 Penienue pacyeTHBIX U IPAKTHYECKUX 20 IK-1.1 IIK- J1.1J11.2 Konrtponsnas
3agad4 1o Teme "/luHamuka 1.2 TIK-1.3 J1.3 pabota Nel
HOCTYNATENbHOIO U BPalaTeIbHOTO OK3aMeH
nekenus" /Cp/

1.4 Penienue pacyeTHBIX U IPAKTHYECKUX 20 IK-1.1 IIK- J1.1J11.2 Konrponsnas
3a7a4 o TeMe "3aKOHbI COXPAHEHHUS B 1.2 TIK-1.3 J1.3 pabota Nel
mexanuke" /Cp/ OK3aMeH

1.5 Pemenue nnanBuayansHeix 3aaay /Cp/ 30 IK-1.1 TIK- JI.1J11.2 DK3aMeH

1.2 TIK-1.3 JI1.3
Paznen 2. Moaekyasipuas puznka

2.1 Pemnienue pacyeTHBIX U IPAKTHYECKUX 1 IK-1.1 IIK- J1.1J11.2 Konrtponbnas
3aga4 1o TeMe "OCHOBBI MOJIEKYJISIPHO- 1.2 TIK-1.3 J1.3 pabota Ne2
KUHETHYECKUX NPeICTaBICHUI. OK3aMeH
VYpaBuenus cocrosiaus" /TIp/

2.2 Pemienue pacyeTHBIX U MPAKTHYECKUX 1 IK-1.1 IIK- JI1.1J11.2 Konrponbnas
3agad4 1o teme "IlepBoe Hauano 1.2 TIK-1.3 JI1.3 pabota Ne2
tepmonuHamuku" /TIp/ Dk3aMeH

2.3 Pemienue pacyeTHBIX U MIPAKTHYECKUX 1 IK-1.1 IIK- JI1.1J11.2 Konrtponbnas
3ama4 o teme "TIponeccrl nmepenoca" /Cp/ 1.2 TIK-1.3 JI1.3 pabora Ne2

OK3aMeH

24 Perienue pacyeTHBIX U MPAKTHYECKUX 5 IK-1.1 TIK- JI.1J11.2 Konrtponbhas

3amay4 1o teme "dazoBbie nepexoasl" /Cp/ 1.2 TIK-1.3 JI1.3 paborta Ne2
DK3aMeH

Pa3nen 3. DaexTpuyeckue u

MAarHUTHBIE SIBJIEHHS

3.1 Perienue pacyeTHBIX U MPAKTHUYECKUX 1 IK-1.1 TIK- JI.1J11.2 KonrtponbHas
3ama4 1o teme "3akon KynoHa, rpaHHIIbI 1.2 TIK-1.3 JI1.3 pabota Ne3
PUMEHUMOCTH, HAIIPSDKEHHOCTD DK3aMeH
3NIEKTPUIECKOTO NOJIsL, TOTEHIHAI,
anektpocratuka" /TIp/

3.2 Pemenne pacueTHBIX U MIPAKTHYECKAX 1 [K-1.1 TIK- JIT.1J11.2 KonTponpras
3amad mo teme "[IpoBogHuKH 1 1.2 TIK-1.3 JIL.3 pabota Ne3
JIBJIEKTPUKH B ditekTprueckom mose” /IIp/ DK3ameH

3.3 Pemenne pacueTHBIX U MIPAKTHYECKAX 1 [K-1.1 TIK- JIT.1J11.2 KonTponpras
3a7a4 110 TeMe "3aKOHBI ITIOCTOSIHHOTO 1.2 TIK-1.3 JI1.3 pabota Ne3
toka" /TIp/ DK3aMeH

3.4 Pemienue pacyeTHbIX U MPAKTUUECKUX 1 IK-1.1 IIK- JI1.1J11.2 Konrtponbnas
3a7ad4 1o TeMe "MarauTHoe moue, 1.2 TIK-1.3 J1.3 pabora Ne3
marautocraTtuka' /IIp/ DKk3aMeH

3.5 Pemienne pacueTHbIX U MPaKTHUECKUX 5 [K-1.1 IIK- JIT.1J11.2 KonTponbhas
3a7a4 1o TeMe "DJIeKTPOMarHUTHBIE 1.2 TIK-1.3 J1.3 pabora Ne3
BouHbl" /Cp/ DK3aMeH

3.6 Pemenne nHIMBHIYaTbHBIX 3a1a4 /Cp/ 6 [K-1.1 IIK- JIL.1J11.2 DK3aMeH

1.2 TIK-1.3 J1.3
Paznen 4. OnTuka u ¢pusnka atoma

4.1 Pemienue pacueTHBIX U IPAKTHUECKUX 1 IK-1.1 IIK- JI1.1J11.2 Konrtponbnas
3a7a4 1o TeMe "DJIEeMEeHTHI 1.2 TIK-1.3 JI1.3 pabora Ne4
reomeTpuueckoi ontuku" /IIp/ DK3aMeH

4.2 Pemenne pacueTHBIX U MPAKTHYIECKAX 1 IK-1.1 IIK- JIL.1J11.2 Konrponbnas
3aj71a4 110 TeMe "OnTuyeckue 1.2 TIK-1.3 JI1.3 pabota Ned
cuctemsr" /TIp/ DK3aMeH

4.3 Pemenne pacueTHBIX U MIPAKTHIECKAX 1 IK-1.1 IIK- JIL.1J11.2 Konrponbnas
3a1a4 1o TeMe "BosHOBBIE SBICHHUS B 1.2 TIK-1.3 J1.3 pabora Ne4
onruke" /TIp/ DK3ameH

4.4 Pemienue pacueTHBIX U IPAKTHUECKUX 1 IK-1.1 IIK- JI1.1J11.2 Konrtponbnas
3aga4 1o Teme "[lnanerapHas Mozxensb 1.2 TIK-1.3 J1.3 pabora Ne4
atoma" /TIp/ DK3aMeH




45 Penienue pacyeTHBIX U IPAKTHYECKUX 1.8 ITK-1.1 IIK- J1.1J11.2 Konrtponsnas
3a/a4 10 TeMe "3aKOHbBI U3ITyYCHHUS 1.2 TIK-1.3 JI1.3 pabota Ne4
atoma" /Cp/ DK3aMeH
Pasneu 5. [IpomexyTouHasi aTrecTamust

5.1 Ox3amen /KP3/ 0,33 | IK-1.1 K- JIL.1J11.2 DK3aMeH

1.2 TIK-1.3 J1.3

5.2 ITpomexxyTouHas arrectanus /K3aMeH/ 2 6,87 | IK-1.1 IIK- JI.1J11.2

1.2 TIK-1.3 JI1.3

5. ®OHJ OHEHOYHBIX CPEJCTB

5.1. KoHTpOJIbHBIC BONIPOCHI U 3aaHUSs

TwurnoBble 3a/1auu JIJIsi KOHTPOJIBHOM PabOThI
Paznen "Mexanuka"

KP1. Mexanuka cucreM MaTepHUalbHBIX TOUEK

1. BaroH TopmMo3HuTCsI, U €ro CKOPOCTH 3a BpeMs 3,3 ¢ paBHOMEpHO yMeHbIaeTcs ot 47,5 km/4 1o 30 km/4. Kakum nomkeH ObITh
npeAebHbIH KO3 QUIMEHT TPeHUSs MEeX /1Y YEMOAaHOM H IIOJIKOH, YTOOBI YeMO/IaH IIPU TOPMOJKE-HUH Havall CKOJIB3UTh IO MOJIKe?
2. O0pyd 1 IUCK OJJMHAKOBON Macchl T1=T2 KaTsTcsi 0€3 CKOJIBbKEHHS C OJHOU U TOH e CKOpOCThio V. KuHeTnue-ckas sHeprust
00pyua 4 J[x. HaliTu kuHeTHYECKYIO SHEPIHIO TUCKA.

3. Tlo HaKJIOHHOH TJIOCKOCTH C YIJIOM HaKJIOHA 0. CKATHIBACTCS OJHOPOIHBII HIAPHK O3 MPOCKab3bIiBaHus. UeMy paBHO
YCKOpEeHHEe LEHTpa Macc IaprKa?

4. Hebounpias maiiba cockanb3biBacT 0e3 Ha4aIbHOM CKOPOCTH C BEPIIMHBI TJIAIKOM TOPKH BBICOTOH H, umeromieit
TOPU3OHTAIBHBIN TpaMIuIHH. [1pu Kakoii BeicoTe h TpaMIutiHa maitba mposteTHT HaunbobIee paccrosare S? Uemy oHO paBHO?
5. JIBe 4acTHIIbI yIAISIOTCS APYT OT Jpyra, umest ckopocts 0,8¢ Kakaasi, OTHOCUTEIBHO 3eMHOT0 HaOmoaarens. Kakosa
OTHOCHUTEJIbHAs CKOPOCTh YacTUI?

KP2. OcHOBBI MEXaHHUKH KHUKOCTEH U Ta30B

1. Chepuueckyro 060JI04Ky BO3AYIIHOTO IIapa JeIaloT U3 MaTepuaia, KBaJpaTHbII MeTp KOTOporo umeer Maccy 2 kr . Illap
HAITOJIHSIOT TeJIMeM Ipu aTMocdepHoM naneHud. OnpenennTe MUHIMAIBHYIO Maccy 000JIOYKH, TIPH KOTOPOH IIap HaYHET
MOTHUMATh caM ce0s. TeMmepaTypa reus U OKpYKarollero Bo3ayxa oJnHakosa u paBHa 0°C

2. VI3 KpyriI0ro OTBEpCTHS BHITCKAST BEPTUKAIBHAS CTPYSI BOABI TAK, YTO B OJJHOM W3 FOPH30HTAJIBHBIX CeYeHHH ee auamerp d =
2,0 MM, a B IpyroM CEUCHHUH, PACIIOIOKEHHOM HIDKe Ha | =20 MM, nuametp ctpyu B N = 1,5 pasa meHbire. Haiiti 00beM BOJIH,
BBITEKAIOIIUII U3 OTBEPCTHS 3a OHY CEKyHAY.

3. Tlo TpyOxke muHs! | 1 pagnyca R Teyer cTarMOHapHBII OTOK )XHIKOCTH, INIOTHOCTh KOTOPOH p U BA3KOCTH 1). CKOpOCTh
TEYCHHS JKUIAKOCTH 3aBUCHT OT PACCTOSHU I 10 ocH TpyOKH no 3akony V = VO (1 — r2/R2). Haiiru:

a) 00beM KUAKOCTH, IPOTEKAIOIIEH Yepe3 cedeHne TPYOKU B €ANHHILYy BPEMEHH;

0) KHHETUIECKYIO YHEPTHIO )KUIKOCTH B 00beMe TPYOKH;

B) CHIIy TPEHUS, KOTOPYIO UCIIBITHIBAET TPYOKa CO CTOPOHBI KHIKOCTH;

T') pa3HOCTh JIaBJICHUI HA KOHLAX TPYOKH.

4. JIBe MaHOMETpUUECKHE TPYOKH YCTAHOBJIECHBI HA TOPU3OHTAILHON TPYOe IEPEMEHHOT0 CEUCHUsI B MECTaX, IJI€ CEUEeHUS TPYOBI
pasubl S1 u S2. [To TpyGe Teuer Boaa. HaliTi 00beM BOJIBI, MPOTEKAIOILEH B €IMHUILY BPEMEHH Yepe3 ceueHue TpyOsl, eciu
Pa3sHOCTh YPOBHEH BOABI B MAHOMETPUUECKHUX TpyOKkax paBHa Ah.

5. CBUHIIOBBII MIapUK PaBHOMEPHO OMYCKaeTCs B TIIMIEPUHE, BI3KOCTh KoToporo 1 = 13,9 I1. IIpu kakoM HauOOJbIIeM JHaMeTpe
[IaprKa ero o0TeKaHHe elle OCTaeTcs JaMuHapHbIM? V3BeCcTHO, YTO Mepexo K TypOyJIeHTHOMY 00TEKaHHIO COOTBETCTBYET YHCITY
Re = 0,5 (310 3HaYeHne uncna Re, mpu KOTOpOM 3a XapaKTepHBIA pa3Mep B3SIT JUAMETp IIAPHUKA).

KP3. Mexannueckue KonebaHus U BOJTHbI

1. Haniucatp ypaBHEHUE JBIKEHHS, TIOJIYYaIOIIEroCs B Pe3yJIbTaTe CI0KEHHS ABYX OJIMHAKOBO HAIPaBJICHHbBIX Tap-MOHHYECKUX
KoJIe0aHuM ¢ 0IMHAKOBBIM Tepuo-10oM T=8 ¢ u oguHakoBoil ammantynoit A=0,02 M. PasnocTsb a3 mexay 3TuMu Koae6aHusIMU Q2—
¢1=n/4. HauanpHas (a-3a 0JHOTO U3 ITUX KoJIeOaHUH paBHA HYJIIO.

2. IIpu crnoxeHUHU IBYX TapMOHHUYECKUX KOJIeOaHUi OJHOTO HAIpaBICHUS Pe3yJbTUpPYIOLIee KoineOaHue TOUKH HMeeT BUI X = a
cos 2,1t*cos 50,0t, rae t B cekynnax. HaliTu KpyroBble YacTOTHI CKJIAABIBAEMbIX KOJIeOaHU U epro] OMeHHH Pe3yIbTUPYIOLIETO
Kosie0aHus.

3. Hocka ¢ JiexxaiyuM Ha Hell OpyCKOM COBepIaeT TOpU30HTAIbHbIE TaApMOHNYECKUe Kojebanus ¢ ammuinTynoit a = 10 cm. Haiiti
K03 DULIUEHT TPEHHs MKy TOCKOH 1 OPYCKOM, €CITH TOCIEeTHAN HAYMHAET CKOJIB3UTD 110 JOCKE, KOTIa €€ ePHO.I KOIeOaHHs
menbiie T =1,0 c.

4. Ha nyTu miockoi 3ByKOBOH BOJIHBI, pACIPOCTPaHSIOIICHCS B BO3IyXe, HaxoauTes map paauyca R = 50 cm. JnuHa 3BykoBOM
BosHBI A = 20 cM, gactora v = 1700 'y, aMmrunTyna kosebanuit naBneHus B Bo3ayxe (Ap)m = 3,5 Ila. Haiitu cpeanuii 3a mepuon
KoJIe0aHus MOTOK HEPTHH, TTaJJarolei Ha MOBEPXHOCTH I1apa.

5. HaliTn 9mciio BO3MOXKHBIX COOCTBEHHBIX KoJieOaHUit CTON0a BO3ayXa B TPYOe, 4acTOTHl KOTOphIX MeHbme vO = 1250 I'i. [{nuna
TpyOsI | = 85 cm. Cropocts 3ByKa V = 340 M/c. PaccMmoTpeTs jiBa cirydast:

a) TpyOa 3aKpbITa C OTHOIO KOHIIA;

0) TpyOa OTKphITa C 000X KOHIIOB.

CuuTaTh, YTO OTKPHITHIC KOHIBI TPYOBI ABISIOTCS MyYHOCTSIMUA CMEILCHUSL.




Paznen "OnexrpoauHamuka"
KP1. Dnexrpocratuka

1. JIBa ToueuHBIX 3apsa ( ¥ -( pactoyiokKeHs! Ha paccTostHuu 21 qpyr ot apyra . Haifti moTok BeKTOpa HANpsHKEHHOCTH
INEKTPUUYECKOTO OIS Yepe3 Kpyr paxuyca R.

2. Kompro paguyca I u3 TOHKOM MPOBOJIOKK UMeeT 3apsiz (. Haiftu Moxyns HanpsHKEHHOCTH SJEKTPHYECKOTO OIS Ha OCH KOJIbIIA
Kak GyHKuuo paccrostHus | 10 ero uenTpa.

3. ToueuHslii 3apsia  HAXOAUTCS HA paccTosiHuH | oT Ge3rpaHnyHOM npoBosmeii miockoctr. Kakyto paboTy Heo0Xx0aumMo
COBEPIIUTH, YTOOBI MEAJIEHHO YAAIUTH 3TOT 3apsi] HA OUeHb OOJIBILIOE PACCTOSIHUE OT IJIOCKOCTU?

4. K ucTo4HHKY € 3.1.C. & TOIKIIIOYIIIH ITOCIISIOBATENIBHO JIBa INIOCKUX BO3IYIIHBIX KOHACHCATOPA, KaxkAblil eMkocTu C. 3atem
OJIMH M3 KOHIEHCATOPOB 3aMOJHIIN OJHOPOJHBIM JTUIIEKTPUKOM C IPOHUIIAEMOCTBIO €. BO CKONBKO pa3 yMeHbIIMIaCh
HaNPSHKEHHOCTH 3JIEKTPHUUECKOTO MO B 9TOM KoHAeHcaTope? Kakoit 3apsa npoiineTr yepe3 HCTOYHHK?

5. 3apsin q pacrnpeeneH paBHOMEpHO 1o o0beMy mapa paguyca R. [Tonarast quaIeKTpUYECKyIO IPOHUIIAEMOCTh PABHOM €HHUIIE,
HalTu:

a) COOCTBEHHYIO 3JIEKTPOCTATUYECKYIO SHEPIUIO LIapa;

6) otHomenue 3Heprun W1, 3anacenHoil BHYTpH 1mapa, k s3Hepruu W2, 3aK104eHHOM B OKpyKarolleM IPOCTPAHCTBE.

KP2. ITocTOAHHBIH 371€KTPUUECKUI TOK

1. 3a30p Mex Ay 00KJIaIKaM1 IJIOCKOTO KOHJIEHCATOPa 3aIl0JIHEH CTEKIIOM ¢ YAENbHBIM conportusieHueM p = 100 TOm*m.
Emkocts konaeHcaropa C = 4,0 u®. Haiitu Tok yTeukn uepe3 KOHIEHCATOp MpH Nojjayue Ha Hero Hampsbkenns U = 2,0 kB.

2. B cxeme (puc. 3.42) 3. 1. ¢. uctounuka & = 5,0 B u conporusienus R1 = 4,0 Om, R2 = 6,0 OM. BHyTpeHHEe CONPOTHBIICHHE
uctoynrka R = 0,10 Om. Haittu Toku, Texymue uepes conpotupieHus R1 u R2.

3. Haiitu 5. 1. c. ¥ BHyTpeHHEE CONPOTHBIEHHE HCTOYHHIKA, SKBUBAJICHTHOTO IBYM TapajjIeIbHO COSTMHEHHBIM IEMEHTaM C 3. JI.
c. {1 u &2 u BHyTpeHHUMU conpotusieHusMu R1 u R2.

4. DneKTpOMOTOP IOCTOSHHOIO TOKa MOAKIIOUMIH K HanpsoxeHuto U. ConpoTusnenue oOMoTkH sikops paBHO R. ITpu kakom
3HAUEHUU TOKa uepe3 0OMOTKY I10JIe3Hasi MOLITHOCTh MOTOpa OyneT MakcuMaibHOi? UeMy oHa paBHa? KakoB 1pu 3TOM K.ILJ.
Mortopa?

5. OHOPOIHBIH MYyYOK IPOTOHOB, YCKOPEHHBIX pa3sHOCThIO NoTeHnuanoB U = 600 kB, uMeet kpyriioe ceueHue paauyca r = 5,0
MM. HaliTi HanpspKeHHOCTD AJIEKTPHYECKOTO TI0JISl Ha TOBEPXHOCTH ITyYKa U Pa3HOCTh MOTEHINATIOB MEXAY MOBEPXHOCTHIO M OCHIO
myuka npu Toke | = 50 MA.

KP3. Dnexrpomaruerusm

1. ITo xpyroBomy BUTKY panuyca R = 100 MM U3 TOHKOTO IpoBoja LUpKyaupyeT Tok | = 1A. Haiitu MarHUTHYI0 HHIyKIUIO:

a) B LIEHTPE BUTKA,

0) Ha ocH BUTKA B TOUKE, OTCTOSIIEH OT ero 1eHTpa Ha X = 100 Mm.

2. TIpAMOYTONBHBINH KOHTYP CO CKOJIB3SIIICH MepeMbIYKoil JMHb! | HAXOANUTCS B OTHOPOIHOM MAarHUTHOM I10JI€,
NEPIEHAUKYISIPHOM K IIJIOCKOCTU KOHTYpa. Muaykuus noius pasHa B. Ilepembluka umeer conporusieHue R, cTopoHbI
npsMoyroibHuKa conpotusieHusa R1 u R2. IlpeneOperas caMoOMHAYKIKEH KOHTYpa, HAWTH TOK B [IEPEMBIYKE IIPH €€
MOCTYNATEIbHOM IIEPEMELIEHHH C IIOCTOSIHHON CKOPOCTHIO V.

3. Mexay noiocaMu 31eKTpOMarHuTa HaXoAUTcs HeOoubIas KaTyIlKa, OCh KOTOPOH COBIAAaeT C HalpaBIeHHUEM MarHUTHOTO
nonst. [Tnomane nonepeuHoro ceuenus karymku S = 3,0 mm2, yncio ButkoB N = 60. [Ipu noBopore karymiku Ha 180° Bokpyr ee
JUaMETpa Yyepe3 MOJKIIOYCHHBIN K Hell 0aNTMCTUYeCKUH ralbBaHOMETp npoTekaet 3apsan q = 4,5 mxKu. Haiitu Monynb Bektopa
MHJYKIIUA MarHUTHOTO NOJISI MEXKAY HMOMIOCAMU, €CIIH IOJIHOE CONPOTUBIIEHHE eKTpuueckoii remu R =40 Om.

4. KonebarenbHbIi KOHTYP COCTOUT U3 KOHIeHcaTopa eMkocTH C = 4,0 Mk®D u KaTymiku ¢ HHIyKTHBHOCTRIO L = 2,0 MI™ 1
aKTUBHBIM conporusieHueM R = 10 Om. HaliTu oTHOLIEHUE S3HEPIUY MArHUTHOTO II0JIS KAaTYHMIKH K SHEPTUM 3JIEKTPUYECKOTO MO
KOHJEHCATOpa B MOMEHT MaKCUMyMa TOKa.

5. llemms, cocTosMIyIO U3 TOCTENOBATENBHO COCAUMHEHHBIX KOHIeHCaTopa eMKocTH C 1 compoTuBIeHUs R, moAKmounm K
nepeMeHHOMY HampsbkeHuto U = Umcos ot B moment t = 0. Haiitu Tok B nenu kak QyHKIHIO BpeMeHH L.

Paznen "Onrtuka"
KP1. T'eomerpuueckas onruka

1. Kaxoit u3 06pazos 1—4 cioyxut uzobpaxenueM npeamera AB B ToHKOH m1H3e ¢ POKYCHBIM paccTossHueM F?

2. PaBHOOEIpeHHBIIH MPAMOYTOJIbHBIN TpeyronbsHHUK ABC pacnonioskeH nepe TOHKO#H coOuparoleii TMH30i ONTHYeCKOM

cuioit 2,5 anTp Tak, 4ro ero kareT AC JISKUT Ha TI1aBHOM ONTHYECKOW OCH JIMH3HI (CM. pUCYHOK). BepmmHa npsimoro yria C iexuT
OJvrKe K LIEHTPY JIMH3bI, 4YeM BepIlrHa ocTporo yria A. PaccTosHie OT IIeHTpa JIMH3BI 10 TOUYKHA A paBHO YABOSHHOMY ()OKYCHOMY
paccrosauro JmH3bL, AC = 4 cM. T[TocTpoiiTe H300paXkeHHe TPEYroNbHIKA i HAWANTE TUIONIAAb HONyYHBIIEHCS (BUTYDBL.

3. JIun3a, poxycHOe paccTostHuEe KOTOpoH 15 cM, naét Ha sKkpaHe n300paXKeHne MpeIMeTa C MATUKPATHBIM YBETHUEHHEM.

DKpaH MOJOIBUHYIH K JIMH3€ BJIOJIb €€ IIaBHOM onTHyeckoi ocu Ha 30 cM. 3aTeM Npu HEU3MEHHOM I0JI0KEHUU JTMH3BI
HepeIBUHYIN PeaMET Tak, YT00bI H300pa’keHHne CHOBA CTajIo pe3kuM. Ha kakoe paccTosHIE CIBHHYIHN IPEIMET OTHOCUTENBHO €I
MEPBOHAYAIIEHOTO MTOJIOXKEHHUS?

4. JIuH3a, pacroJio>KeHHas Ha ONTHYECKOH CKaMbe MEX/y JJaMIIOYKOM U SKPaHOM, JaeT Ha SKpaHe PE3KOe YBEIMUYEHHOE
n3obpakenue amnodxu. Korna nuH3y nepenrunyiau Ha 40 cM Gimpke K 3KpaHy, Ha HEM TOSBUJIOCH PE3KOE YMEHBIIIEHHOE
n300paxerune amrodkd. OnpeneauTs GOKyCHOE paccTosiHue f IMH3bL, eciii pacCToOsIHKE OT JIAMIIOYKH JI0 3KpaHa poBHO 80 cM.




KP2. BonHoBas ontuka
1. CBeTOBOIi MYy4OK BBIXOAUT U3 CTEKJIA B BO3AYX (CM. pUCYHOK).

YTo MPOUCXOUT TPH 3TOM C YACTOTOM AIIEKTPOMATHUTHBIX KOJIcOaHH B CBETOBOI BOJIHE, CKOPOCTBIO X PAcIpOCTPAHEHHUS, JITHHOM
BOJIHBI? JIJIs KaXKI0H BETMUMHBI OTPEICIMTE COOTBETCTBYIONIUI XapaKkTep U3MEHEHHUs. 3alUIInTe B TAOIHUIly BEIOpaHHbBIE AP
VIS KQXKI0U (pu3ruecKoi BemuuuHbl. [{udpbl B 0TBETE MOTYT IOBTOPSITHCS.

Yacrora CxopocTs J11HA BOJIHEI

2. MudpaxuuoHHas pemerka ¢ nepuojgoM 10—5 M pacnonokeHa napajulenbHo 3KpaHy Ha paccTosHuu 1,8 M oT Hero. Kakoro
HOpPSAIKAa MAKCUMYM B CIIEKTpe OyleT HaOM01aThCsl Ha 9KpaHe Ha paccTosHuU 20,88 cM OT LieHTpa AuGpaKIMOHHOMN KapTHHBI IIPH
OCBEILEHUH PEIIETKY HOPMaJbHO MaJalolUM ITy4KOM CBeTa JUIMHOM BoiHbl 580 HM? CuuTtath sina » tgo.

3. Ha nudpaxuuoHHyIo pereTKy, UMeroIyto nepuos 2-10—5 M, najaeT HOpMajabHO NapaiebHbli IydoK OeI0ro cBera.

CrekTp HaOMIOJaeTCs Ha PKPaHEe Ha PaCCTOSHUH 2 M OT pemeTk. KakoBo paccTosHre Mex Iy KPacHBIM U (PHOJIETOBBIM ydacTKaMU
CIIEKTpa IePBOTO TOPsIAKa (IEPBOH BETHOH ITOJIOCKH Ha DKpaHe), €CM  AJIHMHBI BOJH KPACHOTO M (PHONIETOBOTO CBETA
COOTBETCTBEHHO paBHBI 8-10—7M u 4-10—7 M? Cunrath sing = tge. OTBET BBIPA3UTE B CM.

4. Ha xpyriioe otBepctre auameTpoM 0 = 4 MM Iagaet HOpMaJIbHO NapaJUIebHBIH Ty4oK sydet (A = 0,5 mxm). Touka

HaOJII0ICHHST HAXOJUTCSI Ha OCH OTBepcTHs Ha paccTosHuu | = 1M ot Hero. Croibko 30H OpeHerst yKiapBaeTcsi B OTBEPCTUH?
TeMHOE WU CBETIIOE ISTHO IOJIYYUTCS B LIEHTPE AU(PPAKIMOHHOM KapTHHBI, €CJIU B MECTE HAOIIOICHUS IOMECTUTD 3KpaH?

Paznen "ATomHas ¢usnka, pU3KMKa AaTOMHOTO SIpa U 3JIEMEHTapHbIX YyacTHL"

1. PaccMOTpHUM 3JI€KTPUUECKYIO LETIb, COCTOSIIYIO U3 KOHAeHcaTopa eMKkocTH 10 nd u kaTymku HHAYKTUBHOCTH 0,1 MrH.
JlomycTuM, 4TO aMILIUTY/a HAIPsDKEHUs 21eKTpUdeckux Koiaebanuil paBHa 10 MxB. Onenure BeIM4YUHY «ECTECTBEHHOM
TIEPEeMEHHOM ¢ Pa3MEPHOCTHIO IEHCTBUS M CPaBHUTE ee C mocTosiHHoM [Tnanka.

2. [notHoCTh Bodb(pama paBHa 19,1x10 3 kr/m . OTHOCHTENBbHAS aToMHas Macca Boiibppama 184 a. e. m. Onpeenure
XapaKTepHBIA pazMep aToMa Bojib(hpama (CuuTas aToM IApUKOM), H MacCcy OJTHOTO aToMa BoJb(ppama.

3. CxoiIbKO (DOTOHOB €KECEKYHIHO UCITYCKAeT HUTh 3IEKTPUUECKOIl TaMIIbl OIe3HOH MOLIHOCTH BT, eciu 1inHa BOJIHBI
U3JIy4eHUs], COOTBETCTBYIOIIEH cpeaHeil snepruu Gporona, Mxm?

4. To4euHBIH HCTOYHHUK CBeTa MOLTHOCTEI0 Po=100 BT ucnyckaer cBet ¢ anuHHO# BoiHbI i=400 HM. Ha kakom
MAaKCHUMaJbHOM PACCTOSIHUM 3TOT UCTOYHUK OY/ET 3aMeUeH UeJIOBEKOM, €CJIH I71a3 BOCHIPUHUMAET CBET IIPH YCIOBUU, YTO Ha
cetuatky nomnagaet n=60 ¢oroHoB B cekynay? Juamerp 3pauka +0,5 cm.

5. UyBCTBUTEIBHOCTh CETYATKH TJ1a3a K )KEJITOMY CBETY C JUIMHHOMU BOJIHBI i=600 HM coctasiser , 7 X 10 18 Br. Ckosbko
(hOTOHOB JTOJDKHO MA/IaTh €KECEKYHTHO HA CETYATKY, YTOOBI CBET OBbLIT BOCIIPUHSAT?

6. Ha MeTayuindeckyro iacTiHy, KpacHas rpanuna ¢porodddekra mis kotopoid 0,5 MKM, nagaeT GOTOH ¢ AJTMHHON BOJHBI i
= 0,4 MxM. Bo ckonbko pa3 ckopocTh GoToHA O0JIbIIIE CKOPOCTH (POTOIIEKTPOHOB?

7. LIMHKOBYO TUIACTHHKY OCBELIAIOT YIbTPA(HOJIECTOBBIM CBETOM C AMHMHHOW BOJHBI i=300 HM. Ha kakoe MakcuManbHOE
paccTosIHUE OT INTACTHHKU MOXKET YAAIUTHCS (POTOINEKTPOH, €CIIM BHE INTACTHHKHU CO3/1aHO 3aJIepKUBAIOIIEe HIIEKTPUIECKOE T10JIE C
HanpsbkeHHocThio E=10 B/cm?

8. Lle3meBrlit kaTo] HOTOIIEMEHTa OCBENIAIOT CBETOM HATPUEBOMH JIAMITHI C ATTMHHO BoJHEI i=600 HM OrnpenenuTsb
CKOPOCTB BBIPBIBAEMBIX M3 KaToAa (OTOAIEKTPOHOB, €CIM KpacHas rpaHuna Gorodddexra ms uesust i0=650 HM

9. Bosb(hpaMoOBYIO IIACTHHY OCBELIAOT CBETOM C AMHHON BOJHBI i=2000 A. HaiiTn MakcCUMalbHBII UMITYIIBC
BBUICTAIOUIUX N3 IIJIACTUHBI DJICKTPOHOB.

10. Mcnionb3yst BOJIT-aMIEPHYIO XapaKTEPUCTUKY HEKOTOPOTO BAKyyMHOTO (DOTO3IEMEHTA (CM. PUCYHOK), HAUTH paboTy
BBIXO/Ia JIEKTPOHA U3 KaToza. Karox ocBermarT cBeTOM ¢ JUIMHOM BOMIHEL 10- M.

11. Dddexr 3eemana. Mexay MOITFOCAMH 3JIEKTPOMArHUTa MIOMEIeHa KanbiiueBast ayra. Jluaus = 4226,7A ucnbIThIBacT
HOpMabHbIH ¢ dexT 3eemana B moine 30 Thic. spcrea. [loncunraiire:

a) pa3HOCTh YaCTOT CMEIIEHHON U HECMEIIEHHON COCTaBIISFOLINX;

0) pa3sHOCTh B AJIMHAX BOJIH 9THX COCTABIIIOIINX.

12. Kako# cKkOpOCTBIO IOJDKEH 001a1aTh JJIEKTPOH, YTOObI UMETh TaKo ke UMITYJbC, Kak U (OTOH ¢ AMHOM BOJHEI 0.1 HM?
13. OgHOMEpHOE IBUKEHHE YaCTHIIbI B IOTEHIIMAILHOHN siMe. PaccTosiHie MEXIy CTEHKaMH SIMbI PABHO a M CTEHKH SIMbI
OeckoHeuHO BbIcOKME: BHYTpU sMbl U=0, a 3a ee npenenamu U=c. BEIUHCINTD SJHEPreTHYECKUI CIIEKTP 3JIEKTPOHA.

14. Yron paccestust potoHa B apdexre Komnrona 0=90 0 , yron orgauu snekrpona 9=300 . Onpenenure s3HEpruto GoToHa
JI0 pacCesiHusL.

5.2. TemMbl NHCBMEHHBIX PadoT

ITucemenHBIE pabOTHI IO MPEAMETY HE MPEIYCMOTPEHBI

5.3. ®oH OLIECHOYHBIX CPEICTB

IIpumMepHBIi IepeueHb BOIPOCOB K HK3aMEHY

1. KunemaTuka npsiMOJIMHENHOTO JBMKEHUS

2. KunemaTtuka KpUBOJIMHEMHOTO JABHKEHUS

3. luHaMuKa MOCTyNaTeNbHOTO U BPAIlaTEIbHOTO IBUKEHHS
4. 3aKoHBI COXpaHEHHsI B MEXaHUKE

5. OCHOBBI MOJIEKYIISIPHO- KHHETHUECKUX TPEICTABICHHMA

6. YpaBHEHHUsI COCTOSTHUSI HJICATBHOTO ra3a




7. IlepBoe HauaJI0 TEPMOJUHAMUKHI

8. [Ipormeccsl mepeHoca

9. ®a3oBBIE IEPEXOBI

10. 3akon Kynona, rpanuiibl npuMeHIMOCTH,

11. HanpseHHOCTh 3JIEKTPUUYECKOTO T0JIs, HOTEHIUAI
12. ITpOBOIHUKYU U AUBIEKTPUKU B JIEKTPUIECKOM I10JIE
13. 3aKoHBI NOCTOSIHHOT'O TOKa

14. MarauTHoe 1oJjie, MarHUTOCTaTHKa

15. DneMeHThI TeOMETPUIECKON ONTHKH

16. OnTHyeckue CUCTEMbI

17. BosHOBBIE SIBJICHUS B ONTHKE

18. ITnaneTapHas MOJeIb aTOMa

19. 3aKoHBI U3Iy4eHUS aTOMa

20. 3aKOHBI U3ITy4EHHS

5.4. IlepeyeHb BHI0OB OLCHOYHBIX CPeJICTB

6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHEYEHUE JUCHUIIIUHBI (MOAY JIST)

6.1. PekomeHyeMasi JuTepaTypa

6.1.1. OcHoBHasi TUTEPaTypa

ABTOPBI, COCTaBUTENHN 3arnaBue W3narenscTBO, TOI
JI1.1 | Muxees B. A., dusuka: yaeOHOEe TTocodue Tromenb: TroMEHCKHI
Muxeesa O. b., TOCY/IapCTBEHHBIN YHUBEPCUTET,
Onsarun B. M. 2013
JI1.2 | Hukepos B. A. dusuKa: COBpEMEHHBIN Kypc: yueOHHK Mocksa: J{amkos u K°, 2019
JI1.3 | CuByxun . B. O6uwmii kypc Gpusuku: yueOHoe ocodue Mocksa: ®uzmatiut, 2014

6.3.1 JInueH3M0HHOE U CBOOOIHO PacIPOCTpPaHsieMoe NPOrpaMMHoe ofecriedyeHue, B TOM YHcJIe 0Te4eCTBEHHOTO
NPOM3BOJICTBA

Jl1s1 0cBOEHUS AUCHUILIMHBI HEOOXOJUM KOMIIBIOTED ¢ rpadHuecKoi ONepallioHHOR CUCTeMO, O(UCHBIM [TAKETOM NPUIIOKEHHUH,
UHTEepHET-Opay3epoM, nporpammoii i urenust PDF-¢aiinos, mporpaMMoit Juis IpocMoTpa U300paxeHui ¥ BUIeO(aiioB u
IporpaMMoi Jyist paboThI ¢ apXUBAMHU.

6.3.2 Ilepedyenb npodeccHOHATBHBIX 0a3 JaHHBIX U HHGOPMALHMOHHBIX CIIPABOYHBIX CHCTEM

1. Elibrary.ru: anexTpoHHas 6HONMMOTeYHas cucteMa : 0a3a JaHHBIX COJEPIKUT CBEICHUS 00 OTEYEeCTBEHHBIX KHUTaX H
MEPUOIMUECKIX M3IaHUSX 110 HAayKe, TeXHOJIOTHH, MeTUIIMHE 1 00pasoBanuio. Anpec: http:/elibrary.ru. Pexxum mocryma:
MupuBuayanbHblil HEOrPaHUUEHHBIH JOCTYII.

2. DNEeKTPOHHO-OMOIMOTEUHAs cUCTeMa « Y HUBEpCUTETCKast OnbmmoTeka onnainy». Anpec: https://biblioclub.ru. Pexxum nocryna:
MupuBuayansHblil HEOrPaHUUYEHHBIH JOCTYII.

3. DnexTpoHHO-0nbIMOTEuHas cucTeMa n3natensberBa «JIAHBy. Anpec: e.lanbook.com. Pexxum noctyna: IHauBuyanbHbIH
HeorpaHHYEeHHBIH JTOCTYI.

4. ObpazoatenpHas miardopma «kOpaitt». Anpec: https://urait.ru. Pexxum goctyna: UHIUBUAYa bHBIH HEOTpPaHUYESHHBIHN JOCTYII.
5. UC AHTtumnaruar: cucreMa oOHapy»XeHUs 3aMMCTBOBaHuit. Azpec: https://krasspu.antiplagiat.ru. Pexxum mocrymna:
MunuBuayanbHbIil HEOrPAHUYEHHBIN TOCTYII.

7. MTO (o0opynoBaHue H TEXHHYECKHE CPeICTBA 00yUeHUs)

IlepeyeHpb y4eOHBIX ayAUTOPHIA U TIOMEIICHNH 3aKpeIUIsIeTcs €XKEeroAHbIM pruKazoM «O 3aKpenyIeHu ayIuTOpUi U IOMEIICHHH B

8. METOAUYECKHUE YKA3AHUSA JJIAA OBYYAIOIIIUXCS ITIO OCBOEHUIO JUCHHUTIIUHBI (MOY JIST)

Meroaudeckue yka3aHus A1 00y4aroluxcs

OCHOBHBIMH BHJIaMU Y4eOHOH JeATEIbHOCTH IPU U3y4EHUU JaHHOM NUCLMILUIMHBI SBIAIOTCA: JIEKLIMY, JabopaTopHas pabora,
caMoCTOsTeIbHas paboTa CTYACHTA.

Jlexuuy SBIIAIOTCS OJHUM M3 OCHOBHBIX BUJOB YU€OHOH JESTENILHOCTU B By3€, HA KOTOPBIX IPENoJaBaTeIeM U3IaraeTcs
COZIepKaHUE TEOPETUIECKOTO Kypca TUCHUIIMHBL. PEeKOMEHAYyeTCsl KOHCIIEKTUPOBATh MaTepuall JIEKLHUH.

Ha naGopaTopHbIx paboTax NPOUCXOIUT 3aKpeIIeHHE H3YY€HHOTO TEOPETHUECKOro MaTeprana 1 (opMUPOBaHHE
npodeccnoHaIbHBIX YMEHHH U HaBBIKOB. I10J1 pyKOBOACTBOM IpeNoJaBaTess CTYACHTHI HOJDKHBI PELINUTH Psi 3314, BHIIOIHITh
nabopaTopHble paboThl. KpoMe Toro, Ha 71a60paTOPHBIX 3aHATUAX MOTYT 3aCIyIIHBAThCS JOKIAAbl CTYAEHTOB [0 TeMaM pedepaToB
U TeMaM TEOPETUYECKOro Kypca, BBIHECEHHBIX ISl CAMOCTOSITEIbHOTO U3yUYEeHNSI.

Ilocemenue cTyeHTaM1 JIGKLIMOHHBIX U JIAOOPATOPHBIX 3aHATHII ABISETCS 003aTEIbHBIM.

C COACPIKAHUEM JICKIITUOHHBIX U CEMHUHAPCKUX 3aHATUI MOKHO ITO3HAKOMHTHCS B Paboueit mnporpamMmme JUCHUILINHEL, a C
TPYAOCMKOCTBIO Ka)l(]loﬁ TEMbI U CCMUHAPCKOI'0 3aHATHUA — B TexHonoruueckou KapTe 06y‘IeHI/I$[ JUCHUILINHE.




BueaynuropHas camocTosTeNbHAsA padoTa CTyJeHTa HallpaBJeHa Ha CAMOCTOSITEIbHOE U3yYeHHE PEKOMEHI0BaHHOM JINTepaTyphl,
HOATOTOBKY JOKJIAI0B, pedepaToB, peIeHNe 3a1ad ISl CAMOCTOSATEIbHON paboThI, COAEPKAMXCS B JOKYMEHTE 3a1aun JUIs
CaMOCTOSITEIIBHOTO PELICHNUS.

TeMbl TEOPETHUECKOTO Kypca, BBIHECEHHBIE JIJIsl CAMOCTOSATENILHOTO U3YU€HHs, U KOTOPbIE MOTYT MCIIOJIb30BATHCS Ul IOATOTOBKU
JIOKJIaJIOB, IpUBe/IeHB! B [lepeyHe BOMPOCOB ISt CaMOCTOATENILHON paOOThI M OJTOTOBKH JIOKJIAIOB.

OO0pa3oBaTeNbHbI MpoIece 0 AUCIHUIUIMHE OPTaHU30BaH B COOTBETCTBHUU C MOJYJIbHO-PEHTHHTOBOM CUCTEMOM MOJTOTOBKU
CTYAEHTOB, IPHHATON B YHHBEPCHTETE.

MonynbHo-peiitunrosas cucremoit (MPC) — cucrema opranuzanyiy npouecca OCBOSHHs AUCIUILINH, OCHOBaHHAsI HA MOYJIbHOM
MOCTPOSHUH yIeOHOTo Tporecca. [Ipr 3TOM OCYIIECTBIAETCS CTPYKTYPUPOBAHUE COAEPKAHKS KOKIO0H ydeOHOH TUCIHUIUIMHEBI Ha
JUCLUIUIMHAPHBIE pa3/eNbl U IPOBOJAUTCS peryssipHast OlleHKa 3HAaHUM M yMEHHH CTYAEHTOB C IOMOIIBIO KOHTPOJIS Pe3yIbTaTOB
00y4eHHs 110 KaXKJOMY TUCHUIIIMHAPHOMY Pa3ey U AUCHUIUTIHE B IETIOM.

Pesynbrarhl BceX BUIOB YUSOHOH ESITENBHOCTH CTYICHTOB OIICHUBAIOTCS PEUTHHIOBBIMU Oasuamu. @opmbl Tekylel paboThl 1
PEHTHHT-KOHTPOJIS B KaXKJOM JUCLHUIUIMHAPHOM pasJielie, KOIMYeCTBO 0a/uIoB KakK 10 AUCIUIUIMHE B [IEJIOM, TaK U IO OTAEIHHBIM
(hopmam pabOThI U PSUTHHT-KOHTPOJIS YKa3aHbl B TeXHONIOTHYECKOM KapTe peiiTHHra IUCIUILTHHBL B KaXkJ0M pasjene onpeaeaeHo
MHUHHMAaJIbHOE 1 MaKCUMaJIbHOE KOIN4ecTBO 0amtoB. CyMMa MakCUMaJIbHBIX 0aJUIOB 1O BceM paszenam pasusercs 100%-Homy
YCBOCHHIO MaTepraia. MUHUMAIbHOE KOJMYECTBO OAIIOB B KAXKIOM pasjiesie sBISETCs 0053aTeIbHBIM U HE MOXKET OBITh 3aMEHEHO
HabOpoM OailIoB B APYTUX paszenax, 3a UCKIIOUSHNEM CHTYaIlUH, KOT/1a MUHAMAaJIbHOE KOJIMYECTBO OalIoB 110 pa3feily ONpeeseHo
Kak HyJIeBoe. B aToM cityuae paszen sBisieTcss HeoOsA3aTebHBIM [T U3y4eHUs 1 00I11ee KOJIMYECTBO OAJIOB MOXKET OBITh HAOpaHO
3a cYeT IPYrux pa3faenoB. JuCIHMITMHAPHBIN pa3lien canTaeTcs U3yYeHHBIM, €CITH CTYASHT HaOpall KOJIMUecTBO OAIIOB B paMKax
YCTaHOBJICHHOTO JHAIa30Ha.

J1s mostydeHust OJI0KUTEILHON OLEHKH HE00X01MMO HaOpaTh He MeHee 60 0aJUIoB, IPEIyCMOTPEHHBIX MO AUCLUILIMHE B LIEJI0OM
(ipu ycnoBuM HabOpa BCeX 00s3aTebHBIX MUHUMAJIBHBIX 0aJlJIOB MO KaXXIOMY AUCHUILTHHAPHOMY pa3zaeny. [lepeBox Oamios B
aKaJIEMUYECKYIO OLICHKY OCYILECTBIISIETCS 110 CIEYIOLIEH CXeMe: OIICHKa «YIIOBIETBOPUTENBLHO» 60 — 72 Ganna, «xopomo» 73 — 86
6asioB, «oTinuHo» 87 — 100 6aoB.

PeliTHHT 10 AUCUMIUTIHE — 9TO HHTErpajbHAs OLIEHKA Pe3yJIbTaTOB BCEX BUIOB YUEOHOM AESTEIHHOCTH CTYCHTA MO TUCHHUIUINHE,
BKJIIOYAIOIICH:

- PEHTHHT-KOHTPOJIb TEKyIIeil padoTHI;

- MPOMEKYTOYHBINA PEUTHHT-KOHTPOJIb;

- UTOTOBBIM PEUTHHI-KOHTPOJIb.

PelTHHT-KOHTPOJIb TEKYILeH pabOThl BBIONHIETCS B X0/I€ ayAUTOPHBIX 3aHATHI MO TEKyIIeMy 6a30BOMY pa3jieny B CIASIYIOIIUX
(hopmax: 3amuTa penieHuit 3aja4, Hanrcanue pedeparoB, BEICTYIUICHHE C JOKIJIAJaMH 10 TEMaM, H3y4aeMbIM CAMOCTOSTEIBHO.
TIpoMexxyTOYHBIN PEHTHHT-KOHTPOJIb — 3TO MPOBEPKA TOJHOTHI 3HAHHIA TI0 0OCBOCHHOMY MaTepHaly TeKyIero 6azooro paszaena. OH
MIPOBOUTCS B KOHIIE U3yUYeHHS KaXKIOTo 0a30BOro paszaena B (hopMe KOHTPOIBHBIX 3aJaHui O0e3 MpephIBaHus yueOHOTOo mpolecca Mo
JOPYTHM JUCHHUIUTAHAM.

HTOrOBBIi pEHTHHT-KOHTPOIIb ABJISETCS MPOMEKYTOYHOM aTTecTalue Mo JUCIUIUINHE, KOTOpas MPOBOIUTCS B paMKaX UTOTOBOTO
paszaena B popMe IK3aMEeHa BO BPEMs CECCUU U MPEIYCMaTPUBAET BhIJIEJICHHE BPEMEHH Ha CAMOCTOSTENILHYIO MOATOTOBKY. st
IMOATOTOBKHU K DK3aMEHY MCHOHh3yﬁTC SKSaMCHaLlI/IOHHI)IC BOIIPOCHI.

IIpenopaBaress UMEET MPABO IO CBOEMY YCMOTPEHHIO 100aBIISTh CTYICHTY ONPENeICHHOE KOINYeCTBO 0aioB (Ho He 6oiee 5 % oT
00IIero KOJIMYecTBa), B KAXKIIOM TUCIUIUIMHAPHOM pa3zee:

- 32 aKTUBHOCTH HA 3aHATHUSAX;

- 32 BBICTYIUICHHE C JIOKJIJIOM Ha HayYHOW KOH(EpeHIHH;

- 332 HayYHYIO MyOJIHKaIHIO;

- 3a UHBIC yqe61-u>le WJIN HayYHBIC JOCTHIXKCHMU .

CryneHt, He HaOpaBUIMK MHHUMAJILHOTO KOJIMYeCcTBa 0AJJIOB 0 TEKYILEH U MPOMEKYTOYHOH aTTeCTalusIM B Mpeesiax MnepBoro
6a30BOro paszena, JOIycKaeTcs K U3yUSHHUIO ceaytonero 6a3o0Boro paszaena. EMy npenoctasiseTcs BO3MOXHOCTb 000pa 6anioB
B T€UEHHE JIBYX MOCIIENYIOMNX HeIelb (CIeAYIONINX 33 IPOMEKYTOUHBIM PEHTHHT-KOHTPOJIEM) Ha JIMKBUIALUIO 33/10JDKEHHOCTEH.
CryzneHTam, KOTOpbIE HE CMOTIIM HaOpaTh IPOMEKYTOUHBIN PEUTHHT WM PEHTHHT MO AUCUUILIHHE B OOIEYCTAaHOBICHHBIE CPOKH TI0
0OJIE3HH WJTH IO IPYTHM YBOKHTENBHBIM HPUYMHAM (JIOKYMEHTAIBEHO ITOATBEPKACHHBIM COOTBETCTBYIOIINM YUPEKACHHEM ), IeKaH
(axynpTeTa ycTaHABIMBAET WHIUBHIYaJIbHBIE CPOKHU CAAYH.

Ecnu mociie 3Toro cpoka 3a0/KEHHOCTh 10 HEYBAXXHUTEIBHBIM IPUIHHAM COXPAHSETCS, TO HA3HAYACTCSI KOMUCCHUS 10 IPUEMY
aKaJIEMUYECKUX 33J0JDKCHHOCTEH ¢ 0053aTeIbHBIM y4acTHEM 3aBEYIONIEr0 Kadenpoil U IUPEKTOpa HHCTUTYTA (€ro 3aMECTHTEs).
ITo pelieHNI0 KOMUCCHH HEYCIIEBAIOIINE CTYICHTHI MO MPEICTABICHUIO JIEKaHAa OTYHCIISIFOTCS IPUKA30M PEKTOpa U3 YHUBEPCUTETA 32
HEBBITIOJIHEHUE yueOHOTO rpaduka.

B 0c00bIX cydasx TUPEKTOp HMEET NMPaBO YCTAHOBUTH IPYTUe CPOKH JIMKBHIALNH CTYJCHTAMHU aKaJIeMHISCKUX 3aI0JDKEHHOCTEH.
HesiBka cTyneHTa Ha UTOTOBBIN HIIH IIPOMEKYTOUHBIH PEHTHHI-KOHTPOJIb OTMEYAETCsl B PEHTHHT-JICTE 3aIHChIO «HE SBUIICS». Ecim
HesIBKa IIPOU30ILIA TI0 YBOKHUTEIBHON IPpUIUHE (MOATBEPIKICHA TOKYMEHTANBHO), TUPEKLUS HMEET MPABO Pa3peIlUTh IIPOXOXKIACHNE
PEUTHHT-KOHTPOJIA B Ipyrue cpoku. IIpu HeyBaKUTEIbHON IPUYUHE HESIBKU B CTATUCTUYECKUX JaHHBIX JIeKaHaTa POCTaBIsAeTCs
«0» 0aIoB, M CTYJICHT CUUTACTCS 3aJ0JDKHUKOM I10 TAHHOW AUCLUILTHHE




