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1. LIEJIM OCBOEHMS AUCLIUILINHBI (MOIYJIST)

c(hOopMHPOBATH Yy CTYJICHTOB €JHYI0, CTPOWHYIO, JIOTHYECKH HEPOTUBOPEUNBYIO KAPTUHY IIMPOKOTO Kpyra GU3HUECKHUX SIBICHUN
yepe3 peIleHHe MOAENBHBIX 3a4ay HauyaJbHOTO YPOBHS M UCIIONIB30BaHU yMEHHUH B 00pa30BaTeNbHOM NeATeIbHOCTH.

2. MECTO JUCHUILJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM IMTPOT'PAMMBbI

Huxn (pasgen) OIT:

|B1.B.02

2.1|TpedoBaHus K NpeABAPUTEILHOI MOATOTOBKE 00y4aIOLIErocs:

2.1.1|BBoaHbIil Kypc GU3HKH

2.1.2|O06mas 1 3KcrepuMeHTaIbHas (PU3UKa

2.2| AncuumimHbl (MOYJIM) U NPAKTHKH, IJIsl KOTOPBIX 0CBOEHUE JAHHOI UCIHUTIMHBI (MOIYJIs) HEOOX0IUMO KAK

MpealecTByONee:

2.2.1|Meronuka o0ydeHns pusHke

2.2.2| Teoperndeckas hu3mka

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCS, @OPMUPYEMBIE B PE3YJIBbTATE OCBOEHUS JTUCIIUITJINHBI

(MOZY.JIsI)

YK-1: Cnoco0eH ocyliecTBJISATh NOMCK, KpUTHYECKU aHAJIN3 U CHHTe3 MH(OopMaliu, NPUMEHATh CHCTeMHBbIii MOAX0A 151

pelIeHUuA MOCTABJICHHBIX 3a1a4

VYK-1.1: lemoHCcTpUpYeT 3HAHHE 0COOEHHOCTEH CMCTEMHOT0 M KPUTHYECKOT0 MbILILJIEHHs], ApTYMEHTHPOBAHHO opMuUpyeT

co0CTBEHHOE CY:KACHHE U OLCHKY anjopMaunn, NPpUHUMaET 000CHOBaHHOE peuaieHue

3HaTh:
VYposens |  |meeT mmpokue 3HaHUS 00 0COOCHHOCTSIX CHCTEMHOTO M KPHTHUECKOTO MBIIIIEHHsI, CBOOOIHO apryMEHTHPOBAHHO
(dbopMupyeT cOOCTBEHHOE CYXJICHUE U OLIEHKY MHGOPMaluy, IPUHUMAET 000CHOBAHHOE PEIICHHE.
VYposens 2 |VIMeeT yBepeHHbIE 3HaHUSI 00 0COOCHHOCTSX CUCTEMHOTO U KPUTHYECKOTO MBIIIIEHHS, apTYMEHTHPOBAaHHO
(bopMupyeT cOOCTBEHHOE CYXKJICHUE U OIIEHKY HH(MOPMAIUH, TPUHUMAET 000CHOBAHHOE PEIICHHE.
VYposenb 3 |VIMeeT NOBEpXHOCTHBIE 3HAaHUSA 00 0COOCHHOCTAX CHCTEMHOI'O U KPUTUUECKOTO MBIIUICHUS, apIYMEHTHPOBAHHO
(bopMupyeT cOOCTBEHHOE CYXJICHHE U OIIEHKY HH(MOPMAIH, IPUHUMAET 000CHOBAaHHOE PELICHUE C MOCTOPOHHEN
HIOMOIIIBIO.
Ymersn:
VYpoens |  |CB0oOOIHO MPUMEHSIET Ha MPAKTHKE OCOOEHHOCTH CHCTEMHOTO U KPUTHYECKOTO MBIIUIEHHS, apTYMEHTHPOBAHHO
¢dbopMupyeT cOOCTBEHHOE CYXJICHUE U OLIEHKY MHGOPMalUy, IPUHUMAET 000CHOBAHHOE PEIICHHE.
VYposens 2 |[IpumeHseT Ha MpaKTHKE OOJIBITMHCTBO OCOOEHHOCTEH CHCTEMHOTO M KPUTHYECKOTO MBIIIICHUS, apTYMEHTHPOBAHHO
(dopmupyeT COOCTBEHHOE CYXJICHHE U OLICHKY WH(POPMALIUK, IPUHIUMAET 000CHOBAHHOE PEIICHUE.
VYposens 3 |[IpumeHsieT Ha MPaKTHKe HEKOTOPBIE OCOOCHHOCTH CUCTEMHOTO M KPHTHYECKOTO MBILIIICHHUS, apTyMEHTHPOBAaHHO
(dopmupyeT cCOOCTBEHHOE CYXKICHHUE U OLICHKY WHPOPMAIUH, TPUHUMAET 000CHOBAHHOE PEIIEHHE C TOCTOPOHHEH
TIOMOIIIBIO.
Baapers:
VYpoBeHs |  |YBepeHHO BiazeeT BCeMU 0COOSHHOCTSIMU CHCTEMHOTO M KPUTHYECKOTO MBILIUICHUS, apTyMEHTUPOBAHHO (POPMHUPYET
COOCTBEHHOE CYX/ICHUE U OLIEHKY MH(OPMAIMH, IPUHUMAET 000CHOBAHHOE PEIICHHE.
VYposens 2 |BnageeT 60JIBIIMHCTBOM OCOOCHHOCTElH CHCTEMHOTO U KPUTUYECKOTO MBIIIIEHHS, apTYMEHTUPOBAHHO (hOPMHUPYET
COOCTBEHHOE CYXJICHUE U OIIeHKY MH(OPMAIMH, TPUHUMAET 000CHOBAHHOE PEIICHHE.
VYposens 3 |Bnageer HEKOTOPBIME OCOOEHHOCTSME CHCTEMHOTO M KPUTHUECKOTO MBIIIUICHHS, apTYMEHTUPOBaHHO (hopMupyeT

COOCTBEHHOE CYX/ICHUE U OLIEHKY HH(OPMAIMU, IPUHUMAET 000CHOBAHHOE PElLIeHHE ¢ IOCTOPOHHEH OMOIIBIO.

YK-1.2: lIpumensier Joru4eckne (popMbl M IpoLeaypsbl, CIOco0eH K pedieKCHH 110 TOBOAY COOCTBEHHOH U 1y KOl

MbICJIUTEIbHOM AesSITeJJbHOCTH

3HaTh:
Yposerb | [MoskeT nepeyrcianTh U 0XapakTepru30BaTh BCe U3yUCHHBIE JIOTHUYECKUE (HOPMBI U ITPOLELyPhl, IPUMEHIEMBbIE I
pediexcun 1o MoBoLy COOCTBEHHOM U 1y>KOH MBICIUTEIBHON ESITELHOCTH.
VYposens 2 |MojkeT NepeyrcInTb 1 0XapakTepU30BaTh OOJBIIMHCTBO U3YUIEHHBIX JIOTHYECKUX (HOPM U IIPOLEAyp, TPUMEHAEMBIX
Juts pedIIeKCHH 0 MOBOAY COOCTBEHHON M Uy KOM MBICIUTEIbHON AEATEILHOCTH.
YpoBerb 3 |MokeT nepeduciInTh U 0XapaKTepru30BaTh HEKOTOPhIE U3 U3YUYEHHBIX JIOTHYECKUX (JOPM U IPOLEAyp, TPUMEHAEMbIX
1U1s pehIIeKCHH 110 TOBOLY COOCTBEHHOM U Uy>KOH MBICIUTENBHON NEeATeIbHOCTH.
Ymern:
VYposenb 1 |[ToNHOCTBIO CAMOCTOSATENBEHO OCYIIECTBISIECT PeIICKCHIO 10 MMOBOY COOCTBEHHOH M Uy>KOW MBICIIUTEIBHOM
JesITeIbHOCTH.
Yposenb 2 |B Oomnblueii cTeneHn caMOCTOATENBHO OCYLIECTBIAET PedIICKCHIO 110 TOBOAY COOCTBEHHON U YyKOW MBICIHTEIbHON
JeATeIbHOCTH.
VYposenb 3 |OcymecTBisieT pedieKCHIo 10 MOBOY COOCTBEHHOM U UyKOM MBICIIUTEIBHOM JESTEIBHOCTH TOJIBKO MPU TOMOLIH

TPETbUX JIMLI.




Baagers:

VYposenb | [[leMOHCTpHpYET Ha NPAaKTHUKE UCIIOJIB30BAHKE BCEX H3YUYECHHBIX JIOTHYECKUX GOPM U IpoLeayp pedIIeKCUH 10 TOBOAY
COOCTBEHHOM ¥ 4YKOI MBICIHTEILHON JEATEILHOCTH.

VYpoBeHs 2 | [leMOHCTpUpPYET HA IPAKTHKE HCIONb30BaHHE OOJIBIIMHCTBA H3YUSHHBIX JIOTHYECKUX (OPM M IpoLenyp pediaekcun
I10 TTOBO/LY COOCTBEHHOMU U UYKOI MBICIUTEIILHON ESTEIbHOCTH.

VYposenb 3 [[leMOHCTpHpYeET Ha IPAKTHKE UCIIOJIB30BaHUE HEKOTOPBIX U3YyUEHHBIX JIOTHYeCKUX (hopM H mporeayp pediekcuu 1o

MOBO/LY COOCTBEHHOW M YY»KOW MBICIHTEILHON JIEATEIbHOCTH.

VK-1.3: AHaJu3HpyeT HCTOYHMKH HH(OPMALUH C eJIbI0 BHISIBJIEHUS X NPOTHBOPEYMIi U MOMCKA J0CTOBEPHBIX CY:KIeHMIl

3HaTh:

VYporenb | |3Haer paznuyHble BUIBI HICTOYHUKOB HH(OpMAIIMU B 00JaCTH 00IIeH ¥ SKCIEPUMEHTAIILHON (PU3HUKH, aITOPUTMBI HX
ITOMUCKA U MPU3HAKH JIOCTOBEPHOCTH.

YpoBenb 2 [3HaeT OCHOBHBIE BUJIBI MCTOYHUKOB HHPOPMAIMH B 00JIACTH OOIIEH U SKCIIEPUMEHTAIBHON (DU3NKH, a TAKKe
ANTOPUTMBI HX MTOUCKA.

VYposenb 3 [MIMeeT mpezcTaBieHHe 0 BUIaX HICTOYHUKOB HH(OpMaKU B 001acTH 00IIEH 1 3KCIIEpUMEHTAIBHON (QU3HKH, a TAKKe
ANrOpUTMax MX MOUCKA.

YMmern:

VYposenb |  |AHanu3upyeT HCTOUYHUKH HH(OPMALUHU B 00J1acTH 00IIEH U SKCIIEPUMEHTAILHOMN (DU3UKH, CAMOCTOSITEIBHO BBISBIIACT
U OTpeessieT MPOTUBOPEUHS, BEIPaXKaeT COOCTBEHHOE CYXKJICHHE, 0OOCHOBBIBAET €TO TOCTOBEPHOCTE.

VYpoBeHb 2 | AHaNHM3UPYET UCTOYHUKH HH(POPMAIIMHU B 00JIaCTH 00Tl U SKCIIEpUMEHTAIBHOM (DH3UKH, CAMOCTOSITENLHO BBISBIISET
U ONpeIeIsieT IPOTUBOPEYUS, BEIPAXKAET COOCTBEHHOE CYKJEHUE, 000CHOBBIBAET €r0 JOCTOBEPHOCTH, ITPU 3TOM
HCIIBITBIBAET HEOOIBIINE 3aTPYAHEHUSL.

Yposenb 3 |AHanu3upyeT HCTOYHUKHU HH(POPMALIMK B 001acTH 001IeH 1 SKCTIEPUMEHTAIbHOI (DU3MKHU, HE BCET/1a BBISBIISET
MIPOTUBOPEYUHS, C TPYIOM ONpPENeTsieT JOCTOBEPHOCTh HCTOYHHKA.

Buaaners:

Yposerb | [CBOOOJHO OCYIIECTBIISET NESATEIBHOCTD 110 MIOMCKY HCTOYHUKOB HH(MOpMAIMU B 00JIaCTH 00LIeH U
9KCIIEPUMEHTANBEHON (QU3UKH, Ha OCHOBE BBISBICHHBIX IIPOTHBOPEUHH M JOCTOBEPHOCTH CY>KIECHHH, BEIOHpaeT
METO/IbI HCCIICOBAHHUS.

VYporenb 2 |OcyiiecTBIsIET ACATSILHOCTD MO MOUCKY UCTOYHUKOB HH(POPMALIUH B 001aCTH OOIIEH U SKCIIEPUMEHTAIIBbHO
(U3UKH, HA OCHOBE BBISIBJICHHBIX IPOTUBOPEYUI U JOCTOBEPHOCTH CYXKACHHI, BHIOUPAET METOBI UCCIIEIOBAHUS, TPU
9TOM HUCIIBITHIBAET HEKOTOPBIE 3aTPYAHEHUS.

VYposens 3 |C mOCTOPOHHEH MOMOIIIBIO OCYIIECTBIISET ASSTENFHOCTD 110 MTOUCKY HCTOYHUKOB HH(OPMAIIMH B 00JIaCTH OOIIEH 1

3KCHCpHM€HTaJ'ILHOI>1 (1)I/ISI/IKI/I.

IIK-1: Cnnoco0eH ocBanBaTh M UCNOJIb30BaTH TCOPETUHYECCKHUE SHAHUA U MPAKTUHYCCKUEC YMCHUA U HABBIKU B Hpe}IMeTHOﬁ

00J1acTH NIPH pelieHuH npodeccHoHAIbHBIX 3a1a4

ITIK-1.1: 3HaeT cTPYKTYPY, COCTAB M AUJAKTHYECKUE eAMHUIbI IPeAMeTHOH 00J1acTH (IIpenojaBaeMoro npeaMera)

3narth:
VYposenb | |CBOOOIHO OPHEHTHPYETCS B CTPYKTYPE, COCTAaBE M AMAAKTHUECKUX ¢AMHUNAX yUYeOHOTO IMpeaMeTa o0mast i
SKCIIEpUMEHTaNbHas (HU3UKa
VYposens 2 | XopomIo 3HaET CTPYKTYPY, COCTaB M AUJAKTHIESCKHIE SANHUIEI yIeOHOTO IIpeMeTa npeaMeTa oomas u
SKCIIEpUMEHTaNbHAas (3K
VYposens 3 |B 0OCHOBHOM 3HaeT CTPYKTYpY, COCTaB U AUAAKTHUECKUE SAUHUIIBI yUeOHOTo mpeMeTa o01ast ¥ SKCIIepIMEeHTaIbHas
¢busuka.
YmMmern:
VYposeHb |  |YMeeT caMOCTOSATENBHO BBIBIIATE OCHOBHBIE TUIAKTUYECKHE SIMHULIBI [I0 TeMaM Y4eOHOro IpeaMeTa oomas 1
SKCHEepUMEHTaNbHAS (hH3MKa
VpoBeHb 2 |YMeeT B OCHOBHOM CaMOCTOSITEITBHO BBISBIISTE OCHOBHBIC JUIAKTHIECKUE EIMHUIBI IT0 TeMaM y4eOHOTO mpeaMeTa
o0Ias ¥ SKCTIepHMEHTaNbHAS (QI3HKa
VYposeHb 3 |YMeeT BBIABIATh OCHOBHbIE AUAAKTHYECKUE €AUHUIIBI [10 TEMaM y4eOHOro mpeaMeTa o01as U 3KCIepUMEHTAIbHAs
¢bu3HKa nocae KOHCYJIBTALMH C IPETIOaBaTENIeM.
Baaners:
VYposenb |  |CB0oOOAHO BiIafeeT METOAaMH 00Y4EHHS C yYETOM JAUJAKTUUECKUX €AUHMUIL.
VYposeHs 2 | X0polILO BiIaiceT METOAAMH O0YUEHHUS C YIETOM JUIAKTUYECKHUX EAUHHUIL.
VYposens 3 |B ocHOBHOM BrajieeT METOAAMH O0YYEHHS C yUETOM IAUIAKTUYECKUX €ANHHIL.

ITIK-1.2: Ymeer ocymiecTBIATH 0TOOP Y4eOHOI0 COieP:KAHUS /151 €ero peajn3anui B pa3ju4yHbIX (popMax o0yyeHus B

€00TBeTCTBUH ¢ TpedoBanusamu ®IroC OO

3HaTh:
VYposenb | [CBOOOJHO OpHEHTHPYETCS B COACPKAHUU YUeOHOTO MpenMeTa o0Ias U dKCIIepUMEHTaIbHas (PU3HKA.
VYposenb 2 [ Xopoiio 3HaeT cojepkaHue yueOHOro npeaMeTa o01as 1 SKCIIepUMEHTalIbHAs (U3UKA.
VYpoBeHb 3 |3HaeT OCHOBHOE COZEpIKaHKE YIeOHOTO MpeMeTa 00Imast i SKCIIepUMEHTaIbHAs (HU3HKA.
Ymern:
VYposerb 1 [CaMOCTOSTENHHO YMEET OCYLICCTBIISATh OTOOP Y4EOHOTO Co/lepKaHusl y4eOHOTo IpeaMeTa oomas u




9KCIIEpUMEHTaIbHast (U3HKA IS €T0 Pea3alliy B Pa3IMIHbIX GopMax 00y4deHHs B COOTBETCTBHU € TPEOOBAHUSIMHU
OI'oC OO0.

YpoBenb 2 |B 0OCHOBHOM CaMOCTOSITEIBHO YMEET OCYIIECTBIISATH OTOOP Y4eOHOro cofepikaHus yueOHOro mpeamera oomas u
9KCIIEpUMEHTaJIbHast (GU3HKA IS €T0 PeaT3alliy B Pa3IMIHbIX GopMax 00ydeHHs B COOTBETCTBHU C TPEOOBAHUSIMHU
OIocC 00.

Yposenb 3 [YMmeer ocymiecTBisATh 0TOOp yueOHOTO cofiepkaHust yueOHOro npeaMeTa o01mas 1 SKCIIepUMEHTaIbHAs GU3UKA JUIs
€ro peajn3alliy B pa3IndHbIX popmax o0yueHus B coorBercTBuH ¢ TpeboBanusmu GI'OC OO nocie KOHCYIbTAIUK C
[perno/iaBaTeieM.

Baaners:

VYposenb |  [CBoGoaHO Braseet tpedoBanmsimu GI'OC OO.

VYporenb 2 [Xopomo Brageer TpedoBanusimu @T'OC OO.

VYporenb 3 |Bnageer ocHoBHBIME TpeboBanusMu OI'OC OO.

K-1.3: IleMoHcTpUpYeT YMeHHe pa3padaTbiBaTh pa3juuHbie GOpPMBbI y4eOHbIX 3aHATHI, NPUMEHATHh METOAbI, IPHEMbI U

TEXHOJIOTUMN oﬁyqemm, B TOM YHUCJI¢ l/lH(l)OpMal.lI/IOHHbIe

3HaTh:

VYposens |  |3Haer paznuuHble HOPMBI yIEOHBIX 3aHATHI U pa3IMYHbIe METObI, IPHEMBI, TEXHOJIOTHU 00yUYEHHs, B TOM YHCIIe
UH()OPMAIIMOHHBIE

VYposeHb 2 |3HaeT OCHOBHbIE (POPMBI yUEOHBIX 3aHATHI U OCHOBHbIE METObI, IPHUEMBI, TEXHOJIOIUU 00yUEHUS, B TOM YHUCIIE
UH(POPMAIHOHHBIC

VYpoBeHs 3 |3HaeT HEKOTOpBIE HOPMBI YISOHBIX 3aHATHUH U HEKOTOPBIE METOBI, IPHEMBI, TEXHOJIOTHH 00yUIEHHs, B TOM YHCIIe
MH()OPMAIIOHHBIE

YMmers:

VYposens | |YMeer pazpabaTbiBaTh pa3auuHble GOPMbI YUEOHBIX 3aHATHH, IPUMEHATh PA3IUIHbIE METO/IbI, IPUEMBI U TEXHOJIOTHU
00ydJeHHs1, B TOM YHCIIe HHPOpMaMOHHEIE

VYpoBeHs 2 |YMeeT pa3pabaTeBaTh OCHOBHBIE (POPMBI yUeOHBIX 3aHATHI, IPUMEHITH OCHOBHBIE METOJIBI, TPUEMBI M TEXHOJIOTHU
00y4eHHs, B TOM 4Hcile HHPOPMaLMOHHbIE

VYposens 3 | YMeeT pazpabaTbBaTh HEKOTOPBIE (GOPMBI YIEOHBIX 3aHATHH, IPUMEHSITh HEKOTOPbIE METO/IbI, IPUEMBI U TEXHOJIOTHU
00ydeHHs1, B TOM YHCIIe HHPOPMaHOHHEIE.

Baaners:

VYporenb 1 |JleMoHCTpHpYeT yMeHHE pa3pabaThiBaTh pa3indHbie GOPMBI YUEOHBIX 3aHATHH M0 Y4eOHOMY TIpEAMETY 00Ias u
SKCIIepUMEHTaNbHas (GU3KKa, IPUMEHSTH Pa3IMUHbIC METO/IbI, IPUEMBI M TEXHOJIOTHU 00YUYEHHs, B TOM YHCIIe
UH(POPMAITHOHHBIC

VYporenb 2 |JleMoHCTpHpYeT yMeHUE pa3pabaThiBaTh OCHOBHBIC OPMBI yUEOHBIX 3aHATHH MO yueOHOMY ITpeaMeTy o0Ias 1
9KCTICPUMCHTAJIbHasA (1)1/131/11<a, MPUMECHATH OCHOBHBIC METO/BI, ITPUEMBI U TEXHOJIOT'MH O6y‘{€HI/Iﬂ, B TOM YHCJIC
MH()OPMAITMOHHBIE

VYposens 3 |[leMOHCTpUpPYET YMEHHE pa3pabaThIBaTh HEKOTOPbIE GOPMBI YUSOHBIX 3aHATUH 110 y4eOHOMY IIPeAMETY 00IIast U
JKCIIepUMEHTaIbHas (DU3HKA, IPUMEHSATH HEKOTOPBIE METOIBI, IPUEMBI I TEXHOJIOTHH 00yUIEeHHUS, B TOM YUCIIE
UH()OPMAIIOHHBIE

4. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI (MOLYJIS)
Kon HaumenoBanmue pa3nesio u Tem /Buj| Cemectp / | HacoB | Komneren- | Jlurepary | Hure Mp. Ipumeua
| 3aHATHA 3aHATHA/ Kvnc 10701 Da DAKT. | IONroT. HUe
Pazgen 1. Mexannka
11 BeinonHeHune paboT Gpuzndeckoro 7 8 VYK-1.1 VK- KonTtponsa
IIpaKTUKyMa 10 paszerny "MexaHuka" 1.2 VK-1.3 ast paboTta
Ha 6aze maboparopun TIK-1.1 K- Nel
"dyHIaMeHTaIbHOTO (HH3UIECKOTO 1.2 TIK-1.3 3ayer
9KCIIEPUMEHTA U ATbTEPHATUBHBIX
nucTo4yHuKoB dHeprun" TexHomapka
1.2 Pemenne nHAMBHAYanbHBIX 3ana4 /Cp/ 7 26 | YK-1.1 VK- 3ayer
1.2 VK-1.3
MK-1.1 TIK-
1.2 TIK-1.3
Pazgen 2. MoJiekyJsipnas pusuka
2.1 Brimosnnenue pabot ¢uznueckoro 7 8 VK-1.1 VK- Kontponsu
MPaKTUKyMa [0 pa3jeiry 1.2 VK-1.3 as pabora
"MonexynsapHas ¢usuka" Ha 6ase IK-1.1 K- Ne2
naboparopun "DyHIaMEHTAIEHOTO 1.2 TIK-1.3 3auer
($U3UIECKOTr0 SKCIIEPUMEHTA U
aNbTePHATHBHBIX HCTOYHUKOB
sHeprun" Texnomnapka /J1ab/




2.2 Perrenne nanuBuyanbHeix 3aaaq /Cp/ 7 24 | YK-1.1 YK- 3ayer
1.2 YK-1.3
IK-1.1 K-
1.2 TIK-1.3
Paznen 3. DaekTpuyeckue u
MATHHTHBIE SIBJICHHSI
31 Beinonnenue paboT puzuueckoro 7 10 [ YK-1.1 VK- Kontponsn
MIPAKTUKyMa TI0 pa3zemy 1.2 YK-1.3 as pabora
"DJeKTprUUeCKre U MarHUTHbIE SABJICHUS" IK-1.1 IIK- Ne3
Ha 6a3ze nmabopaTopuu 1.2 TIK-1.3 3ayer
"®yH1aMeHTaNbHOTO (HPU3UUECKOTO
9KCTIEPUMEHTA U alIbTePHATUBHBIX
uctouHukoB 3Heprun" TexHonapka /JI1a6/
3.2 Pemenue unauBuayanbHeIX 3anad /Cp/ 7 30 | YK-1.1 VK- 3auer
1.2 VK-1.3
IK-1.1 K-
1.2 TIK-1.3
Paznen 4. Ontuka u ¢pusuka atoma
41 Brimonnenue pabot puzngeckoro 7 10 YK-1.1 VK- 4 KoHnTponsx
MpaKTUKyMa 110 pasaeny "OnTuka u 1.2 VK-1.3 as pabora
¢u3uka aroma" Ha 6a3e 1abopaTopun MK-1.1 TK- Ne4
"®yHAaMEHTAIBHOTO (HPU3UUECKOTO 1.2 TIK-1.3 3auer
9KCIEPUMEHTA U aNbTePHATHBHBIX
nuctouHukoB sHeprun” Texnomnapka /J1a6/
4.2 Pemenue unauBUAYyanbHbIX 3ana4 /Cp/ 7 24 | YK-1.1 VK- 3auet
1.2 VK-1.3
ITK-1.1 K-
1.2 TIK-1.3
Paspea 5. IIpomexyTounas
aTTecTanms
5.1 3auer c ouenkoii /KP3/ 7 0,15 | VK-1.1 VK- 3auer
1.2 VK-1.3
ITK-1.1 K-
1.2 TIK-1.3

5. OHEHOYHBIE MATEPHAJIbI (OHEHOYHBIE CPEJICTBA)
JJISl TEKYIIero KOHTPOJIs yCIeBaeMOCTH, IPOMEKYTOYHOH aTTecTaluu

5.1. KouTpoJibHBIE BONPOCHI H 3aJaHNSA

Tunossle 3a1a4 17151 KOHTPOJIBHOM PabOThI
Paznen "Mexanuka"

KP1. MexaHuka cucteM MaTepHalIbHBIX TOYEK

1. BaroH TopMo3uTCsi, M €ro CKOpOCTb 3a BpeMs 3,3 ¢ paBHOMEpHO yMeHbaercs oT 47,5 km/4 10 30 km/4. Kakum noymkeH ObITh
npeeNIbHBIA KOAQQHUITHEHT TPEHUS MEXITY YeMOJaHOM H TIOJIKOH, YTOOBI U€MOJIaH IIPH TOPMOYKE-HUH Hadall CKOJIB3HUTH IO TOJIKe?
2. O0py4 1 TUCK OTMHAKOBOM Macchl T1=T2 KaTsATCs 0€3 CKOJILKEHUS C OTHOU U TOM ke CKOpOCThIO V. KuHeTnye-ckas sHeprusi oopyua
4 JIx. HaliTn KHHETHYECKYTO SHEPTHUIO JVICKA.

3. Tlo HaKJIOHHOM MJIOCKOCTH € YIJIOM HAaKJIOHA 0. CKaThIBAeTCs OAHOPOAHBII Mmapuk 6e3 mpockanb3biBaHus. UeMy paBHO yCKOpEHUE
LIEHTpa Macc nrapuka?

4. HeGoubInast maiiba cockanb3biBaeT 0e3 HauaJlbHOM CKOPOCTH € BEPIIHMHBI INIaAKOH rOpKH BeIcoToH H, nMmeromieit ropn3oHTaIbHBIN
tpamIuiiH. [Ipu kakoii BeicoTe h TpamiunHa maiida nposietuT Haubosblnee paccrostaue s? YeMmy oHO paBHO?

5. JIBe 4acTHUIIBI yIANSAIOTCS APYT OT Apyra, UMest ckopocThb 0,8¢ Kaxkaas, OTHOCUTENBHO 3eMHOro Habmonarens. Kakosa
OTHOCHTEJIbHAsE CKOPOCTh YaCTHUIL?

KP2. OcHOBBI MEXaHUKH KUJIKOCTEH U Ta30B

1. Cdhepudeckyio 060JI0YKy BO3AYIIHOTO IIapa JEIal0T U3 MaTepHana, KBaApaTHBIH MeTp KOTOpOro uMeet maccy 2 kr . Ilap
HATIOJIHAIOT rejiueM npu arMocdeprom napneHud. OnpenenuTe MUHUMAIBHYIO Maccy 000JI04KH, IPY KOTOPOH IIap HaYyHET
MoTHUMATh caM cedst. TemnepaTypa renus 1 OKpy Karollero Bo3ayxa oanHakoBa u paBHa 0°C

2. VI3 xpyri0oro oTBEpCTHS BHITEKAET BEPTUKAJIbHAS CTPYsI BOJbI TAK, YTO B OJJHOM U3 TOPU3OHTAIBHBIX ceueHHi ee auamerp d = 2,0 MM,
a B IPYrOM CEYECHHUH, PAcION0OKEeHHOM HIbKe Ha | = 20 MM, tuamerp cTpyH B n = 1,5 pasza menblre. HaliTu 00beM BOZbI, BHITEKAIOIIUIH
U3 OTBEPCTHS 32 OJTHY CEKyHJy.

3. ITo TpyOke mumHbI 1 1 paguyca R TeueT cTaiimoHapHBIN MOTOK )KUIAKOCTH, TNIOTHOCTh KOTOPOH P U BA3KOCTH 1). CKOPOCTh TCUCHHUS
JKHUJIKOCTH 3aBHCUT OT PacCTOSHUS I 10 ocu TpyOKu 110 3akoHy v = v0 (1 — r2/R2). Haiitu:

a) 00beM KUAKOCTH, IPOTEKAIOIIEH Yepe3 cedeHue TPYOKH B €MHUILY BPEMEHH;

0) KHHETUYECKYIO SHEPTHUIO )KUIIKOCTH B 00beMe TpyOKH;




B) CHUJIy TPEHHUS, KOTOPYIO HCIIBITBIBAET TPYOKa CO CTOPOHBI KHJIKOCTH;

T') pa3HOCTH JaBJICHUH HA KOHI[AX TPYOKH.

4. JlBe MaHOMETpHYECKHE TPYOKH YCTAHOBIICHBI HA TOPU30HTAIILHON TPyOe MEPEMEHHOTO CEUCHHUS B MECTAX, I/Ie CEYCHHUs TPYObI
paBuet S1 u S2. Ilo TpyOe Teder Bona. Halitn 00beM BOABI, MPOTEKAOIIEH B €IMHUILY BPEMEHH Yepe3 CeUCHUE TPYObI, €CIH Pa3HOCTh
YpOBHEH BOJbI B MAHOMETPUUECKUX TpyOKax paBHa Ah.

5. CBUHIIOBBII IAPUK PABHOMEPHO OITyCKACTCs B TIIMIIEPUHE, BA3KOCTh KoToporo 1 = 13,9 I1. [Ipn xakom HauOoIbIIeM qUaMeTpe
[IapvKa ero o0TeKaHue elle 0cTaeTcs JJaMUHapHbIM? M3BeCTHO, UTO mepexo K TypOyJIeHTHOMY 0OTeKaHHIO COOTBETCTBYET Uucly Re
= 0,5 (3r0 3HaueHue yucia Re, mpu KOTOPOM 3a XapaKTEpHBIH pa3Mep B3AT TUAMETP IIAPUKa).

KP3. Mexannueckue KoneOaHHs ¥ BOJIHBI

1. Hanmcath ypaBHEeHHE ABMKEHHMS, OTYyYAIOLIETOCs B pe3yiIbTaTe CI0KEHUS IBYX OJMHAKOBO HANPABICHHBIX Tap-MOHUYECKHX
KoJIeOaHuil ¢ OJJMHAKOBBIM 1epuo-1oM T=8 ¢ u oguHakoBoii ammuntynoit A=0,02 M. PazHocTh (a3 Mexay 3TUMHU KOJIeOaHUAMU (p2—
¢1=n/4. HauanbHas a-3a 0JHOTO U3 ITUX KOJICOAHUI paBHA HYIIIO.

2. IIpu cnoxxeHnu IByX rapMOHUYECKUX KOJIEOaHUH OJTHOTO HAIIPABJICHUS pe3yIbTHPYIOlIee KojieOaHHe TOYKH UMEET BHJI X = a COS
2,1t*cos 50,0t, rue t B cexyHaax. HailTu kpyroBble 4acTOTHI CKJIIbIBAEMBIX KOJICOAaHUN M ITEpUOJl OUCHU Pe3yIbTHPYIOLIETO
KoJieOaHusl.

3. Jlocka ¢ JiexaliuM Ha Held OpyCKOM COBEpIlIacT TOPU30HTANIBHBIC TAPMOHUYECKUE KoJieOaHus ¢ aMIuiuTya0i a = 10 cMm. Haiitu
K0dPPUIMEHT TPEHUS MEKAY TOCKOI U OPYCKOM, €CITH MOCIeIHUN HAYMHAST CKOJIB3UTh 10 JJOCKE, KOT/ia ee Mepro/ KojeOaHus
menbme T = 1,0 c.

4. Ha myTH 110CKO# 3ByKOBOI BOJIHBI, PaCIIPOCTPAHSIOUICHCS B BO3IyXe, HaxoquTcs map panuyca R = 50 cm. J{nnHa 3ByK0BO# BOJIHBI
A =20 cMm, yacrora v = 1700 I'u, ammiuTyna koneGanuii naBjeHus B Bo3ayxe (Ap)m = 3,5 I1a. Haiitu cpennuii 3a nepuoj koneGanus
MTOTOK SHEPTHH, NaAAI0NIeH Ha MOBEPXHOCTH 1Iapa.

5. HaiiTi 4icI0 BO3MOXKHBIX COOCTBEHHBIX KOJIeOaHU# cToI0a BO3ayxa B TpyOe, 4acTOThl KOTOPBIX MeHbie V0 = 1250 T'u. JlnuHa
TpyOBI 1 = 85 cM. Cropocth 3Byka v = 340 m/c. PaccMoTpeTh nBa citydas:

a) TpyOa 3aKphiTa ¢ OJHOTO KOHIIA;

0) TpyOa OTKpBITA C 000UX KOHIIOB.

CyHTaTh, YTO OTKPHITHIE KOHIBI TPYOBI SIBISIOTCS ITyYHOCTSIMH CMEIICHHUSI.

Paznmen "DnexrpoamHamuka"
KP1. Dnexrpocratuka

1. JIBa TOUEUHBIX 3apsAfa q U -q PacHoIOoKeHbl Ha paccTosHUY 21 npyr oT apyra . Haiitu noTtok BekTopa Hanps»KeHHOCTU
3JIEKTPUYECKOrO N0JIs Yepe3 KpyT panuyca R.

2. KonbIio panuyca r U3 TOHKOH IPOBOJIOKK UMeeT 3apa] . Halitu Mogynnb HanpspKeHHOCTH 3J1EKTPUYECKOTo HOJIs HA OCH KOJbIa Kak
(GyHKIUIO paccTosiHUsA | 10 ero 1eHTpa.

3. ToueuHslii 3aps]] q HAXOAUTCS HA paccTOSHUM | OT Oe3rpaHMYHOM npoBosel miockocTd. Kakyto paboty Heo0XxoaumMo
COBEPIINTH, YTOOBI MEATIEHHO YAAIUTH 3TOT 3apsf Ha OUCHB OOINBIIOE PACCTOSHHE OT IIOCKOCTH?

4. K ucTouHHKYy ¢ 3.4.C. & MOAKIIOUMIH [OCJIEI0BAaTEIbHO /IBA IIIOCKUX BO3AYIIHBIX KOHAEHCATOPA, Kbl eMkocTH C. 3aTeM 0JUH
13 KOHJIEHCATOPOB 3aIl0JHUIN OJHOPOAHBIM JUIIEKTPHKOM C IPOHULAEMOCTBIO €. BO CKOJIBKO pa3 yMEHbLINIACH HAIPSXKEHHOCTh
JIEKTPUYECKOTO NOJIS B 3TOM KoHZeHcaTope? Kakoi 3aps npoiiner uepe3 UCTOUHUK?

5. 3apsn q pacmpeneneH paBHOMEpPHO 1o 00beMy mrapa paauyca R. TTomarast ausinexTprdeckyro IPOHHIIAEMOCTb PaBHO eMHHUIIE,
HaWTH:

a) cCOOCTBEHHYIO 3IEKTPOCTATHUECKYIO SHEPTHIO IIapa;

6) otHomeHue Hepruu W1, 3amaceHHol BHYTpH 11apa, K s3Hepruu W2, 3aKII04eHHON B OKPY>KaIOIEM IPOCTPAHCTBE.

KP2. IlocTosiHHBIIN 27€KTPUUECKUH TOK

1. 3a3op Mex 1y 00KJIaJKaMHU IMIJIOCKOTO KOHEHCATOPA 3all0JHEH CTEKIIOM ¢ YAENbHBIM conportusiaeHueM p = 100 F'Om*M. Emxocts
koHzeHcaropa C = 4,0 u®. HaiiTi TOK yTeuku yepe3 KOHIEHCATOp NpH nojaue Ha Hero Hanpspkerus U = 2,0 kB.

2. B cxeme (puc. 3.42) 5. 1. c. ucrounuka & = 5,0 B u conporusnenus R1 = 4,0 Om, R2 = 6,0 Om. BHyTpennee conpoTusieHue
ucrounuka R = 0,10 Om. Haiitu Tokm, Texyurue gyepes3 conportusieHus R1 u R2.

3. HaiiTu 5. A. ¢. ¥ BHyTpEeHHEE COIPOTUBIICHHE HCTOUYHHKA, 3KBUBAJIEHTHOT'O IByM NapaUIeJIbHO COEANHEHHBIM JIEMEHTaM C 3. 1. ¢. §1
u £2 v BHyTpeHHUMH conpoTuBieHusmu R1 u R2.

4. DIEeKTPOMOTOP NOCTOSIHHOTO TOKA MOAKITIOUMIN K HanpspkeHuio U. ConpoTusieHne 0OMOTKH sikops paBHO R. [Ipu kakoM 3HaueHHH
TOKa uepe3 0OMOTKY II0JIE3HAast MOLTHOCTh MOTOpa OyeT MakcuMaibHoi? Uemy oHa paBHa? KakoB mpu 3ToM K.I1.J. MOTOpa?

5. OgHOPOIHBIN MyYOK MPOTOHOB, YCKOPEHHBIX pasHocThio noreHanoB U = 600 kB, umeer kpyrioe ceuenne paauycar = 5,0 MM.
HaiiT HanpsXKEHHOCTH MIEKTPHUYECKOTO MOJI HA HOBEPXHOCTH IIy4Ka U Pa3HOCTh MOTEHIHATIO0B MEXK/1y IIOBEPXHOCTBIO U OCBIO IIydKa
mpu Toke [ = 50 MA.

KP3. DnextpomarneTusm

1. ITo xpyroBomy BuTKy paguyca R = 100 MM u3 ToHKOTO npoBojia HUpKyaupyeT Tok I = 1A. HaiiTu MarHuTHYI0 HHIYKLIUIO:

a) B LICHTPE BUTKA,

0) Ha OCcH BUTKa B TOYKE, OTCTOSIIEH OT ero neHTpa Ha X = 100 mm.

2. IIpsIMOYTOBbHBII KOHTYP CO CKOJIB3SIIEH ePeMbIYKOM JUIMHEI | HAXOUTCS B OXHOPOIHOM MarHUTHOM I0JIE, IEPIEHANKYISIPHOM K
IUIOCKOCTH KOHTYpa. Muaykius mosst paBHa B. IlepeMbruka nmeer conportusieHre R, crTopoHsl IpsMOyToJIbHUKA cOnTpoTHBIeHUs R1
u R2. IIpenebperas caMOMHAYKIMEH KOHTYpa, HAIITH TOK B IIEPEMBIUKE IIPU €€ MOCTYNAaTeIbHOM IEPEMEIICHUH C TOCTOSHHON
CKOPOCTBIO V.

3. Mexay nomocaMu 31eKTpOMarHuTa HaxoAuTcsl HeOOobIast KaTyIlIKa, OCh KOTOPOH COBIAAAET C HAPaBIEHHEM MarHUTHOTO




nosist. [momans monepeynoro cedenuns karymku S = 3,0 mm2, yucno ButkoB N = 60. [Ipn noBopote karymku Ha 180° BokpyT ee
JMaMeTpa uepe3 MOJKIIOYSHHBIH K Hell OaimicTuieckuii ransBaHoMeTp npoTekaet 3apszn q = 4,5 mxKi. Haiitu Mmoayns Bekropa
WHAYKIIMA MarHATHOTO TOJISI MEX/1y TOJI0CAMH, €CJIU TIOJTHOE COMPOTUBIICHHE AeKTpuaeckoi nemu R = 40 Owm.

4. KonebatenbHblil KOHTYp COCTOUT U3 KoHAeHcaTopa eMKocTd C = 4,0 MKk® u KaTyImku ¢ HHAyKTUBHOCTHIO L = 2,0 MI” 1 akTUBHBIM
conpotusieHrneM R = 10 Om. HaiiTu oTHOIIEHNE SHEPTUN MAaTHUTHOTO TOJISt KATYIIKH K SHEPTHH DJIEKTPHUUECKOTO MOJIst KOHJAEH cCaTopa
B MOMEHT MakCHMyMa TOKa.

5. lensp, cOCTOAILYIO U3 TIOCIIE0BATENBHO COEMHEHHBIX KOHeHcaTopa eMKocTH C U conpoTuBieHHs R, moaAKIrounm K
nepemenHoMy HanpsbkeHuto U = Umcos ot B MoMeHT t = 0. Haiitu TOK B 11eru kaxk GpyHKIHIO BpeMeHH t.

Pazpen "Ontuka"
KP1. I'eomerpuueckas onTuka

1. Kakoii u3 06pazoB 1—4 ciyxut u3o0paxxeHueM npeamera AB B TOHKOH JH3€ ¢ POKYCHBIM paccTosiHueM F?

2. PaBHOOeqpeHHbIH MpsiMoyronbHbIN TpeyrobHIK ABC pacrionoxen nepes TOHKOH coOuparorieil TMH30i onTH4YecKoil cuioii 2,5
JIOTP TaK, 4To ero kareT AC JIGKUT Ha TJIABHOM ONTHYECKOW OCH JIMH3BI (CM. PUCYHOK). BepimHa npsimoro yria C jexur Ormke K
LEHTPY JIMH3bI, YeM BEpIIHHA OCTPOro yriia A. PaccTosiHue OT IIEHTpa JIMH3HI 10 TOYKU A PaBHO yJIBOCHHOMY (DOKYCHOMY PacCTOSIHUIO
nun3bl, AC = 4 cm. [TocTpoiitTe n300pakeHne TPEYrobHUKA U HAWIUTE TUIOIA (b TOTyYHBIICHCS (QUTYPBI.

3. JIunza, hoxycHOe paccTostHuEe KOTOPOH 15 cM, 1aéT Ha 3kpaHe N300paKeHUE MPEMETa C MATUKPATHBIM yBEIHMYSHUEM. DKpaH
TIO/IOABUHYJIH K JIMH3€E BIOJb €€ TTIaBHOW onTryeckoi ocu Ha 30 cM. 3aTeM nmpyu HEU3MEHHOM MOJIOKEHUH JTNH3BI ITePEIBUHY N
IIpeMeT TaK, 4ToObl H300pakeHHe CHOBA cTalo pe3kuM. Ha kakoe paccTOsiHUE CIBHHYIIU NPEIMET OTHOCUTENBHO €T0
[I€PBOHAYAIILHOTO TTOJIOKCHUSA?

4. JIun3a, pacnonoKeHHas Ha OINTUYECKON CKaMbe MEX/y JIAMIIOUKOM U 9KpaHOM, JaeT Ha 3KpaHe Pe3Koe YBEJIUUCHHOE U300paxkeHne
namnoukd. Korna nua3y nepensunyian Ha 40 cM Oirpke K 9KpaHy, Ha HEM MOSBIIIOCH PE3KOe YMEHBIIEHHOE H300paKeH e JIAMITOUKH.
Omnpenenuts GoxycHoe paccTossHUE f TMH3BI, €CIM pacCTOSHUE OT JaMIIOUKH JI0 9KpaHa poBHO 80 cM.

KP2. BoiHoBast onTrka
1. CBeTOBO# My40K BBIXOJUT U3 CTEKJIAa B BO3AYX (CM. pUCYHOK).

YTo IpOUCXOANT MPU STOM C YACTOTOH IIEKTPOMArHUTHBIX KOJIEOaHUH B CBETOBOI BOJIHE, CKOPOCTHIO HX PACIPOCTPAHEHUS, JITHHON
BOJIHBI? JI11 Ka)K10W BEJIMUMHBI ONIPEEITUTE COOTBETCTBYIOIINI XapakTep U3MEHEHHS. 3alHIINTe B TaOIHUILy BEIOPaHHBIC IIU(PBI IS
Kax10# (usudeckor BenmuuHbl. [ludpel B OTBETE MOTYT MOBTOPSTHCS.

Yacrora CxopocTs [y1MHa BOJIHBI

2. ludpaxuuoHHas pelerka ¢ nepuogom 10—-5 M pacnonoskeHa napajulesbHO SKpaHy Ha paccTosHuH 1,8 M oT Hero. Kakoro nopsinka
MaKCHUMYM B CIIeKTpe OyaeT Habro1aThCs Ha SKpaHe Ha pacctosHuu 20,88 cM OT 1ieHTpa AU(PaKINOHHON KApTHHBI TPU OCBEIECHUN
PELIeTKH HOPMAJIBHO NaJIalolUM IIy4KOM CBeTa AMMHOM BOJHBL 580 HM? CuMTats sina » tgo.

3. Ha mudpakumonnyo pemerky, umeromyo nepuon 2-10—5 M, nagaetr HOpManbHO MapaJuIeNbHBIA My4oK Oenoro cBera. CekTp
HaOJII0AaeTcsl Ha 9KpaHe Ha PacCTOSHHUU 2 M OT penieTkd. KakoBo paccTosHMe MEXIy KPacHbIM U (PHOTETOBBIM yUacTKaMHU CIEKTpa
MIepBOTO MOopsiaKa (TIepBOH IIBETHOM MOJIOCKU Ha 9KpaHe), €CIIM  JAJHMHBI BOJH KPACHOTO 1 (HOJIETOBOTO CBETa COOTBETCTBEHHO PABHBI
8:10-7M u 4-10-7 M? Cuurats sing = tgp. OTBET BBIpa3UTEe B CM.

4. Ha xpyriioe otBepctre nuaMeTpoM d = 4 MM ImagaeT HOpMalbHO NapauieNbHbIN ydok rydeid (A = 0,5 Mmkm). Touka HaGOAeHHS
HaXOJMUTCS HA OCH OTBEPCTHUs Ha paccTosiHUM 1 = 1M oT Hero. Ckonbko 30H DpeHens yKiaasiBaeTcs B OTBepcTUH? TeMHOe HITH CBETII0E
ISITHO TIOJTYYHTCS B IIEHTPE TU(PPAKINOHHOMN KapTHHBI, €CIIM B MECTE HAOJIOICHUs IIOMECTUTD dKpaH?

Paznen "AtomHas ¢pusmka, pu3nKa aTOMHOTO SIpa U 3JIEMEHTapHbIX YyacTHL"

1. PaccMOTpHM 2JIEKTPHYECKYIO IIETTh, COCTOSIIYIO M3 KoHAeHcaTopa eMkocTH 10 nd u katymkn uaxyktuBHOCTH 0,1 Mra. Jomyctum,
YTO aMIUINTY/A HAIPsDKEHUS JIeKTpUUecKuX Konebanuii paBHa 10 MkB. OueHuTe BEIMUNHY «€CTECTBEHHOMN) MEPEMEHHOH ¢
Pa3MepHOCTHIO ICHCTBUS U CpAaBHUTE €€ ¢ nocTostHHON [ liaHka.

2. ITnotHoCcTh Bonbdpama paBHa 19,1x10 3 kr/m . OTHOCHTENIBHASL aTOMHas Macca Boibdpama 184 a. e. M. Onpenenure XapakTepHbIit
pa3Mep aroMa Bosib(pama (CUUTast aTOM [IAPHKOM), M MacCy OJHOTO aToMa BoJbdpama.

3. CxobK0 (POTOHOB €KECEKYHIHO HCILyCKaeT HUTh 3JEKTPUUECKOH JaMIIbl OI€3HON MOLTHOCTH BT, eciy AnrHa BOJIHBI U3ITyYEeHUS,
COOTBETCTBYIOIIEH cpenHel sHeprun HoToHa, MKM?

4. TodeuHsIit HICTOYHUK cBeTa MOITHOCTHI0 Po=100 BT ucnyckaer cet ¢ mumuHON BoHb i=400 HM. Ha kakoM MakcuMabHOM
PACCTOSIHUM ATOT UCTOYHHK OyJIeT 3aMEUeH YEIOBEKOM, €CITH IJ1a3 BOCHPHHUMAET CBET IIPU YCIOBHH, YTO Ha CETYaTKy nonagaer n=60
(botoHOB B cexyHny? Juamerp 3pauka +0,5 cMm.

5. UyBCTBUTEIBHOCTh CETYATKH IJ1a3a K )KEJITOMY CBETY ¢ JUIMHHOHW BOJIHBI i=600 HM coctaBiser , 7 X 10 18 Br. Ckoibko ¢poToHOB
JIOJDKHO TMa/IaTh €KECEKYyHTHO Ha CEeTYaTKy, YTOObI CBET ObLII BOCIIPUHAT?

6. Ha MeTanmueckyo IacTuHy, KpacHas rpanuna gorosddexra anst kotopoi 0,5 MM, nagaet GOTOH ¢ JUIMHHO# BoyHBI 1 = 0,4
MKM. Bo ckonbko pa3 ckopocTh (hoTOHa OOJIbIIE CKOPOCTH (POTOINEKTPOHOB?

7. LIMHKOBYO TUIACTUHKY OCBEILIAIOT YIbTPA(HUOICTOBBIM CBETOM € AIMHHON BoJHBI i=300 HM. Ha kakoe MakcHMallbHOE pacCTOsTHHUE
OT IUTACTHHKY MOXKET YAATUTHCS (HOTOIIEKTPOH, €CIIH BHE IIACTHHKHU CO3[IaHO 33/ICPKHUBAIOIIEEe dJIEKTPUIECKOE MOJIe C
HanpspkeHHocThI0 E=10 B/cm?

8. Lle3uesslii kaTo/ (OTORIEMEHTa OCBELIAI0T CBETOM HAaTPUEBOH JIaMITbl ¢ IIIMHHON BOJHBI i=600 HM OmnpenenuTs CKOpOCTh
BBIPBIBAEMbIX U3 KaToAa (POTOIIEKTPOHOB, €CIIM KpacHas rpaHuna ¢porodddexra 1 uesus io=650 Hm

9. Bonb(hpamMoByI0 IITaCTHHY OCBEIIAIOT CBETOM ¢ JUIMHHOH BOJHBI i=2000 A. HaiiT MakcuMasbHBIN UMITYJIbC BBUICTAIOMINX U3
NIHACTUHERI DTTEKTNDOHOR




10. Mcronp3yst BONBT-aMIEPHYIO XapaKTEPUCTHKY HEKOTOPOTO BaKyyMHOTO (hOTODIIEMEHTA (CM. PUCYHOK), HAWTH paboTy BeIXOzA
3JIeKTpoHa U3 Karoaa. Karox ocBemaror cBeToM ¢ JUIMHOM BOHEL 10- M.

11. Dddexr 3eemana. Mex 1y MoIHOCaMH AJIEKTPOMArHUTA MTOMEIIeHa KaibliueBas ayra. Jluaus = 4226,7A UCTIBITHIBAET HOPMAJIbHBI i
sddext 3eemana B noze 30 toic. spcren. [loacuuraiite:

a) pa3HOCTh YaCTOT CMEIIEHHON ¥ HECMEIIEHHOHN COCTABIISIONINX;

0) pa3HOCTH B JUIMHAX BOJH 3THX COCTABJISIOIIUX.

12. Kako# cKOpOCTBIO IOJIKEH 00J1a/1aTh AJIEKTPOH, YTOOBI UMETh TAKOH YK€ UMITYJIbC, Kak U (OTOH ¢ JUIMHOHN BOJHBI 0.1 HM?

13. OgHOMEpHOE IBM)KEHHE YaCTHUIIbI B OTEHIMAIBHOU siMe. PaccTossHUEe MEX/y CTEHKAMH SIMbI PABHO a M CTEHKHU SIMbl OECKOHEYHO
BeIcokme: BHyTpH siMbl U=0, a 3a ee npenenamu U=c. BeraucnuTe 3HEPreTHIecKHii CIIeKTp dJIEKTPOHA.

14. Yrou paccessaus porona B a¢dpexkre Komnrona 0=90 0, yron otnauu anekrpona 9=300 . Onpenenure Hepru0 GOoTOHA JI0
paccesHusL.

5.2. Tembl NUCLMEHHBIX PadoT

[TiceMenHbIe PabOTH O IPEAMETY HE MPELyCMOTPEHBI

5.3. OueHo4yHbIe MaTepUaJIbI (OL[€eHOYHBIE CPEICTBA)

[IpumepHBIii IEpeYeHb BOIIPOCOB K 3a4ETy

. Kunematunka npssMonnHeHOTO IBMKEHUS

. Kunemartnka KpUBOJUHEIHOTO ABYKECHUS

. lnHaMHKa TOCTYNATEIBHOTO U BPAIATEILHOTO IBHIKCHHS
. 3aKOHBI COXpaHEHHS B MEXaHHKE

. OCHOBBI MOJICKYJIIPHO- KHHETHYECKUX MTPECTABICHUT
. YpaBHEHHUS COCTOSTHUS MICATBHOTO Ta3a

. IlepBoe HauaNO TEPMOTUHAMUKHU

. [Ipouieccrl mepenoca

. ®a3oBBIE IEPEXOBI

. 3axon KynoHa, rpaHuIlbl IPUMEHUMOCTH,

. HanpsixkeHHOCTD AIIEKTPUYECKOTO MOJIsl, MOTEHIIAA

. IIpOBOJHUKY ¥ JMAIEKTPUKH B DJIEKTPUIECKOM MOJIE

. 3aKOHBI IIOCTOSHHOTO TOKA

. MarauTHOE 10J1€, MarHUTOCTAaTHKA

. DIIeMEHTBI T€OMETPUIECKOMN ONTUKU

. OnTHyecKue CUCTEMBI

. BoltHOBEIC SIBJICHUS B OTITHKE

. [Inanerapuas momens aToma

. 3aKOHBI M3JTyYEHHUS aTOMa

. 3aKOHBI U3ITyUYCHUS
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6. YHEBHO-METOJNYECKOE I HTHOPOPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas autepartypa

6.3.1 Ilepeyens mporpaMMHOro obecrne4eHust

. Microsoft® Windows® 8.1 Professional (OEM nuuensus, koutpakt Ne 20A/2015 ot 05.10.2015);
. Kaspersky Endpoint Security — JIui cepruduxar NelB08-190415-050007-883-951;

. 7-Zip - (CBoboanas muuensust GPL);

. Adobe Acrobat Reader — (CBo6otHas TUIIeH3Hs ),

. Google Chrome — (CBob6onHas utieH3us);

. Mozilla Firefox — (CBo6omHas munensus);

. LibreOffice — (CroGoanas nunensus GPL);

. XnView — (CBoGoHast JTUIIEH3HS);

. Java — (CBobOopaHas uieH3us );

10. VLC — (CBoOoiHast THLICH3HS);
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6.3.2 Ilepeuenb mpodeccuoHAJbHBIX 023 JAHHBIX U HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

Elibrary.ru: sjektpoHHast OnOIHOTEYHAs cHCTeMa : 0a3a JaHHBIX CONEPIKUT CBEICHUSI 00 OTEUECTBEHHBIX KHUTaX M MEPUOJHYECKUX
M3JJAHUAX TI0 HayKe, TEXHOJIOTHH, MEIUIIMHE U 00pa3zoBaHuto. Anpec: http://elibrary.ru Pexxum nocryna: CBOOOAHBIN 10CTYII;
DJeKTpOHHO-OMOINOTeYHas cUCTeMa « Y HUBepCHUTETCKass OndaroTeka ornaiiiy». Anpec: https:/biblioclub.ru Pexxum noctymna:
WnnuBuayanpHblil HEOTPaHUUEHHBIH JOCTYII,

DnexTpoHHO-0MbIMoTeuHast cuctema m3natenberBa «JIAHDby». Anpec: e.lanbook.com Pexxum nocryna: MHauBuyanbHbIH
HEOTpaHMYCHHBIN JIOCTYTI;

Oo6pazoBarenbHas mwiathopma «Opaiit». Anpec: https://urait.ru Pexxum nocryna: MHANBHIYaTbHBIH HEOTPAaHUIEHHBINA TOCTYI;

NC Antunnaruat: cucreMa oOHapyXeHHs 3auMCcTBoBaHMH. Anpec: https://krasspu.antiplagiat.ru Pesxxum noctyna: IHANBU Iy anbHbIH
HEeOoTrpaHHYECHHBIH JOCTY,

KoncynpranT [Inoc /O1eKTpoHHBLI pecype/:CIpaBOYHO — PaBoBoBast cucteMa. Anpec: Hayunas 6ubnuotexa Pexxum nocryna:
JlokanmpHast ceThb By3a,




7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHME JJUCIIMITJIMHBI (MO JIS)

[epeyeHb yUeOHBIX ayAUTOPHUIA U TOMELICHHUH 3aKPEIUISIETCS SKEr0JHBIM MPHUKa3oM «O 3aKperuIeHUH ayIUTOPUI U MOMEILCHNUH B
DeepaabHOM rOCYIapCTBEHHOM OHOKETHOM 00pa30BaTeIbHOM YUPEKICHUH BhICIIero oopaszosanust «KpacHospekuit
rOCY/IapCTBEHHBIN Meaarornueckuii yausepceuret uM. B.I1. ActadbeBa Ha TeKyIIUii To» ¢ OOHOBICHUEM MEPEUHS MPOrPAMMHOTO
obecnieyeHus: 1 000pya0BaHus B cooTBeTCTBHU C TpeboBanusMu ®I'OC BO, B Tom uncne:

1. Y4eOHble ay TUTOPHH JUTS IPOBEIICHHUS 3aHATHI JEKIIUOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THIIA, KyPCOBOTO MPOSKTUPOBAHHUS
(BBIMIOJTHEHHS KyPCOBBIX PabOT), IPYIIOBBIX M HHANBUIYAIBHBIX KOHCYJIBTALHN, TEKYIIEr0 KOHTPOJIS YCIICBACMOCTH H
MPOMEKYTOYHOH aTTeCTAllUH

2. [MomerieHust 1711 CAMOCTOSITENLHON paObOThl 00YYAIOIIHXCS

3. TToMereHus 1J1st XpaHEeHHsT 1 TPODUIAKTUIECKOTO 00CITYKUBaHUS y4eOHOT0 000pYI0BaHU

4. Tepevens nadbopaTopuii.

8. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIIUXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MOY JIS)

Meroaudeckue yKazaHus U1 00yJaroIiXCs

OCHOBHBIMH BUJJaMU Y4EOHOH IESATEIBHOCTH NPU U3YYEHUH JAHHOW IUCIMIUIMHEI SBISIOTCS: JIEKIMH, JJabopaTopHas padora,
caMoCTOsITeNIbHAs paboTa CTyJeHTa.

Jlexuu SBIIAIOTCS OJHUM U3 OCHOBHBIX BUJIOB YUEOHOM JEATEIIbHOCTH B By3€, Ha KOTOPBIX IPEroaaBaTesieM U3JIaraeTcsi coiep:kaHue
TEOPETUYECKOTO Kypca IUCIUIUINHBL. PeKoMeHIyeTcsl KOHCIIEKTUPOBATh MaTepUall JIEKIHH.

Ha naGoparopHbIx paboTax NpOUCXOAUT 3aKPEIICHNE N3yUYEHHOTO TEOPETHUECKOr0 MaTepHraiia 1 GopMHUPOBaHHE MPO(HECCHOHATIBHBIX
YMEHHI 1 HaBBIKOB. [10/1 pyKOBOZCTBOM IpENoAaBaTelIsl CTYACHTHI JOJDKHBI PEIUTh S 3a/1a4, BHIOIHATE J1aO0paTopHbIe pabOTHI.
Kpowme Toro, Ha 1a00paTOPHBIX 3aHATHIX MOTYT 3aCIIyIIHMBATHCS TOKIIAIbI CTYJICHTOB MO TeMaM pedepaToB U TEMaM TEOPETHYECKOTO
Kypca, BBIHECEHHBIX JUI CAMOCTOSTEIBbHOTO N3yUeHHUS.

[Mocermienue cTyAeHTaMH JIEKIIUOHHBIX U JTAOOPATOPHBIX 3aHATHI SBISETCS 0053aTEIILHBIM.

C copmeprxaHueM JIEKIUOHHBIX U CEMHHAPCKHUX 3aHATHH MOXXHO MO3HAKOMHUTHCS B Paboueil mporpaMme AUCUUILIMHEL a C
TPYZOEMKOCTBIO KXKIOH TEMBI I CEMHHAPCKOTO 3aHATHS — B TeXHOJIOTHUECKO# KapTe 00ydeH s TUCIUITIHHE.

BHeaynuropHas caMoCTosATeIbHAs paboTa CTyIeHTa HallpaBJIeHa Ha CaMOCTOSTENIbHOE U3yUeHIE PEKOMEHI0BAHHOM JINTEPaTyphl,
TIOATOTOBKY JOKJIAJIOB, pedepaToB, pelieHne 3a1ad ISl CaMOCTOATENHHON pabOoTH, CONEePKALIUXCS B JOKYMEHTe 3a1atn JIIs
CaMOCTOSTENIBHOIO PEIICHUSL.

Tembl TeOpeTHIECKOro Kypca, BBIHECEHHBIE ISl CAMOCTOSATENIBHOTO U3Y4YEHHs, U KOTOPBIE MOTYT UCIIOJIb30BATHCS I ITOATOTOBKU
JIOKJIa/IOB, IpUBeCHBI B [lepeuHe BONMPOCOB Uil CAMOCTOSITENIEHOM PaOOTHI M MOJTOTOBKH JIOKJIA/IOB.

O0pazoBaTenbHBIN MPOIIECC MO AUCHUILIMHE OPTaHH30BaH B COOTBETCTBHHU C MOIYJIHHO-PEHTHHIOBOM CHCTEMOH MTOTOTOBKU
CTYJICHTOB, IPUHSTON B YHUBEPCHUTETE.

Monynero-peiituarosast cuctemoit (MPC) — cuctema oprannzanuu mporecca OCBOSHUS TUCIUIUIHH, OCHOBaHHAS HA MOTYJTLHOM
MOCTPOSHUH Yy4eOHOTO Iporecca. [Ipu 3TOM OcyIecTBIsSeTCsl CTPYKTYPHPOBAHUE COJEPKAHUS KAXKA0H yueOHOW AUCIUITIIMHBI Ha
JCIUIUTMHAPHBIE Pa3/IeNibl M IPOBOIUTCS PETYISIPHAs OLIEHKA 3HAHWI U YMEHH CTYJEHTOB C TIOMOIIBIO KOHTPOJISI Pe3yIbTaTOB
00y4eHHs 10 KaXIOMY AUCIUILTHHAPHOMY Pa3leiy H AUCHUILIHHE B IEJIOM.

Pe3ysbTaThl BceX BUIOB YUEOHOM AEATENBHOCTU CTYJECHTOB OLIEHUBAIOTCS PEHTHHIOBBIMU Oasnamu. PopMsl Tekymiel paboTh U
PEHTHHT-KOHTPOIIS B KOXKIOM JUCIUIITMHAPHOM paszelne, KOMHIeCTBO OAITOB KaK MO JUCIUIUIMHE B IIEIOM, TaK H 10 OTAEIBHBIM
¢dbopmam pabOTHI U PEHTUHT-KOHTPOJISL YKa3aHbl B TEXHOIOTMYECKOH KapTe peTHHTa IUCHUILIMHEL. B Ka)kaoM pasziene onpeesieHo
MHHHIMaJbHOE ¥ MaKCHMalbHOE KoIHIecTBO 6amnoB. CyMMa MakCHMalbHBIX 0allIoB MO BceM pasjenam paBasaeTcs 100%-HoMmy
YCBOEHHIO MaTepHana. MUHIMaNIbHOE KOJIMUECTBO OAJIOB B KOXKIOM pasfiesie sBIACTCS 00s3aTeNbHBIM U HE MOXKET OBITh 3aMEHEHO
HaboOpOM 0aIITOB B IPYTHUX pa3ienax, 3a HCKIIOYeHHEM CUTYAINH, KOTJa MUHUMAJIbHOE KOJIYECTBO OAIIIOB 10 Pa3/ielly OIpenesieHO
Kak HyJieBoe. B 3ToM cityuae paszen sBIseTcsl HeoOs3aTeIbHBIM UL H3yUCHUS U 00111ee KOJIMUECTBO 0a/IOB MOXKET ObITh HAOPaHO 3a
CUeT APYTHX pa3/enoB. JUCIUIIHHAPHBIA pa3el CUNTaeTcs H3y4eHHBIM, €CIIH CTYIeHT HaOpaJ KOJIMIecTBO OalIoB B paMKax
YCTaHOBJIEHHOI'O IMaMa30Ha.

JInist osydeHus MOJI0XKUTEIbHON OLIEHKH Heo0XxoauMo HabpaTh He MeHee 60 6asIoB, PeayCMOTPEHHBIX 110 JUCLUIUIMHE B LEJIOM
(ipu ycnoBuM HabOpa BeeX 00s3aTeNbHBIX MHHIMAIBHBIX 0AJI0B MO KaXXI0MY AUCIHUILTHHAPHOMY pasiery. [lepeBon 6amios B
aKaJIeMUYECKYH0 OIIEHKY OCYIICCTBIISIETCS TI0 CIEIYIOLIEH CXeMe: OL[CHKA «YIOBIETBOPUTENILHO» 60 — 72 Gana, «xopouio» 73 — 86
0amIoB, «oTIUIHO» 87 — 100 Oamos.

PeiTHHT 110 AUCHUIIIMHE — 9TO HHTETpalIbHAasl OLEHKA PE3YIbTaTOB BCEX BUIOB yUEOHOM AEATEILHOCTH CTYCHTA IO JUCLUILUINHE,
BKJIFOUAIOIIEH:

- PEHTHHT-KOHTPOJIb TEKyIeil paboThl;

- IPOMEXXYTOYHBIN PEUTHHI-KOHTPOJIb;

- UTOTOBBIN PEHTUHT-KOHTPOJIb.

PelTHHI-KOHTPOJIb TEKYILEH paOOThl BHIIOIHIETCS B X0J€ Ay AUTOPHBIX 3aHATHH 110 TEKyLIEMY 0a30BOMY pa3Jelly B CIEAYIOLINX
¢dopmax: 3amuTa peleHni 3a1a4, HarcaHue pedepaTos, BEICTYIIIEHHE C JOKJIAJAMHU T10 TEMaM, H3y4aeMbIM CaMOCTOSITENBHO.
ITpoMesxyTOUYHBINH pEHTHHT-KOHTPOJIb — 3TO IPOBEPKA IIOJHOTHI 3HAHUH 110 OCBOEHHOMY MaTepHally TeKylero 6azoBoro paszena. OH
MIPOBOJUTCS B KOHIIE U3Y4YEHHS Ka)KI0ro 6a30BOro paszaena B (opMe KOHTPOJIBHBIX 3aJaHuii 0e3 mpephIBaHus yueOHOro Ipolecca no
JPYTHM JTUCHUIIMHAM.

HToroBelii pedTUHI-KOHTPOIIb SABIAETCS IPOMEKYTOUHON aTTecTaleil o JUCUUIUIMHE, KOTOPask IPOBOAUTCS B paMKaX UTOrOBOIO
paszena B popMe SK3aMEeHa BO BPEMs CECCHHU U ITPeLyCMaTPHBAET BRIICICHIE BPEMEHH Ha CAMOCTOSATENIBHYIO ITOJATOTOBKY. J{imst
MOJITOTOBKH K 9K3aMEHY HCIIOJIb3yiTe DK3aMEHAMOHHBIE BOIIPOCHI.

IIpenonaBarenb UMEET MIPABO IO CBOEMY YCMOTPEHHIO H00ABIATH CTYJEHTY OIpPENEeIeHHOE KOJIHMYECTBO OaLIoB (HO He Goisee 5 %




0T O0IIEro KOIMYECTBA), B KAKIOM AUCHUILUTMHAPHOM paszene:

- 32 aKTUBHOCTb Ha 3aHATHSAX;

- 32 BBICTYIUICHHE C OKJIAJIOM HA HAYYHOH KOH(epeHINH;

- 32 HAY4HYIO ITyOIMKaIuo;

- 3a UHBIC y4eOHbIC WM HayYHbIE TOCTYKCHHUS.

CryneHt, He HaOpaBUIMK MUHUMAJILHOTO KOJIMYecTBa 0aJyIoB IO TEKYIIEH U NPOMEXYTOYHOM aTTecTauusIM B Ipeesiax ImepBoro
0a30BOT0 pazaena, TOMyCKaeTcs K M3y4eHHIO ceaylomero 6a3oBoro pasaena. EMy mpemocraBisieTcst BO3MOXXHOCT 1000pa 06aioB B
TEYEHHE JIBYX MTOCIIECIYIOUINX HEeb (CIeAYIOIUX 3a IPOMEXYTOYHBIM PEUTHHI -KOHTPOJIEM) Ha JINKBUIALIUIO 33/10JDKEHHOCTEH.
CryaeHTaMm, KOTOpbIe He CMOTIIM HaOpaTh MPOMEKYTOYHBIN PEUTHHT WM PEHTHHT 110 AUCLMIUIMHE B 00IIEYCTaHOBJICHHBIE CPOKH MO
0O0JIE3HU WIIH 110 JPYTUM YBXKUTEIbHBIM NPUYHHAM (JJOKYMEHTAJIBHO MOATBEPKIEHHBIM COOTBETCTBYIOLIMM YUPEXKJICHUEM), IeKaH
(akyypTeTa ycTaHABIUBACT WHINBUAYaJIbHBIE CPOKH CAAYH.

Ecnu nocie 3Toro cpoka 3a0JnKEeHHOCTD 110 HEYBaXKUTEIbHBIM IIPUUMHAM COXPAHSIETCs, TO Ha3HAYaeTCs] KOMUCCHUS IO IIPUEMY
aKaJIeMUYECKHX 33/I0JDKEHHOCTEH ¢ 00s13aTeNIbHBIM yJacTHeM 3aBeaylomero kadeapoi u tupekropa HHCTUTYTa (ero 3amectutens). I1o
pEIIeHHI0O KOMUCCUH HEYCIIEBAIOIIHE CTYACHTHI 110 MPEJICTABICHUIO IeKaHa OTYUCIISIOTCS IPUKA30M PEKTOpa U3 YHHUBEPCUTETA 32
HEBBITIOJIHEHUE y4eOHOTO rpaduKa.

B 0co0bIX ciydasx TUpeKTOp UMEET IPaBO YCTAaHOBUTH APYTHE CPOKH JMKBHIAIMU CTYIEHTaMH aKaJeMUYECKUX 33 JOJDKEHHOCTEH.
HesiBka cTyeHTa Ha HTOTOBBIN WM MPOMEKYTOUHBIA PEUTHHT-KOHTPOJIb OTMEUAETCS B PEUTHHT-JIMCTE 3aIHChI0 «HE SIBUIICS». Ecin
HesIBKa MPOU30IILIA 110 YBAXKUTENILHON NpUYNHE (MTOATBEPXK/IeHa JOKYMEHTAIBHO), AUPEKIUs HMEET NPaBO Pa3pelIuTh IPOX0XKICHUE
PEUTHHT-KOHTPOJIA B ApYyTrHe cpoku. [Ipr HeyBaKUTENbHOI NPHYNHE HESIBKH B CTATUCTHYECKUX JAHHBIX JAeKaHaTa IpOCTaBisteTcs «0»
0aJuIoB, U CTYJICHT CUNTAETCS 3a10JDKHUKOM IO JaHHOH TUCIUIUINHE
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