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Conep:xanue

1. IlepeueHp TIIAHUPYEMBIX PE3YJIBTATOB OOYYCHHUS MO JUCIHUILIHHE (MOIYJIIO), COOTHECCHHBIX C IUIAHUPYEMBIMH
pesynbratamu ocBoenust OIIOIT BO

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

3. OObeM AUCUUILIMHBI (MOZIYJNS) B 3a4YEeTHHIX SIMHUIAX C YKa3aHHEM KOJIHMYECTBA YacoB, BEIJICICHHBIX Ha
KOHTAaKTHYIO paboTy oOydJaromuxcs ¢ mperojaBareieM (0 BHAaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSTEIBHYIO padoTy
o0yJarommxcs

4. CopepxaHue TUCHUIUIMHBI (MOJYJsS), CTPYKTYPHUPOBAHHOE MO TemaM (pasfenaM) ¢ yKa3aHHeM OTBEIECHHOTO Ha
HUX KOJIMYECTBA aKaJJCMHUYCCKUX YaCOB U BUJIOB YUCOHBIX 3aHATHI

4.1. CTpyKTypa U TEMaTHYECKHI IJIaH KOHTAKTHOM U CaMOCTOATENBLHOM paboTH 110 JUCHUILIMHE (MOIYIIIO)

4.2. ConeprxaHue QUCIHILTAHBI (MOTYJIs)

5. IepedeHp yueOHO-METOMYCCKOTO OOCCIICUCHHUS I CAMOCTOSATEIFHONU Pa0OThI OOYYAIOIIMXCS 10 JTUCIUILIHHE
(Momyt0)

6. @OHZ OLIEHOYHBIX CPEICTB MO AUCIUILTHHE (MOIYIIIO)

7. [lepedeHs TuTepaTyphl, HECOOXOIUMOMN JJIsl OCBOCHHS JUCIUTUTAHBI (MOTYJIS)

8. IlepeueHb pecypcoB MHPOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOHN ceT "MHTepHEeT", HEOOXOAUMBIX IS OCBOCHHS
JUCIUIUTMHBI (MOIYIIS)

9. MeTtonudeckue yKa3aHusl ISl 00YUaroNIMXCs IO OCBOCHHIO TUCITUIUTAHBI (MOTYJIS)

10. ITepeuenp MHGOPMAIMOHHBIX TEXHOJIOTHH, HCIIOIB3YEMBIX IIPH OCYLIECTBICHUU 00pa30BaTeILHOTO IIpoLecca 1o
JTUCLUILIHHE (MOJIYJIIO), BKIFOYas IEPEYeHb MIPOrPaMMHOr0 obecredeHust 1 MHYOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM (TIpH
HEOOXOAUMOCTH)

11. OnucaHre MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOAMMOM IJIsl OCYIISCTBICHHS 00pPa30BaTEILHOTO IpoIiecca
[0 TUCIUTIUINHE (MOYJITIO)

12. CpeacrBa amanTaium MperogaBaHus JUCIHATUIAHBI (MOAYIIS) K ITOTPEOHOCTAM O0YJarOIINXCsl HHBAJIMIOB U JIAI] C
OTpaHUYCHHBIMH BO3MOXHOCTSMH 3JI0OPOBBS

13. TIpunoxenne Nel. @OHA OLIEHOYHBIX CPEICTB
14. TIpunoxenne Ne2. [lepedeHs muTepaTypbl, HEOOXOAUMOW AJIST OCBOCHUS TUCIUIUTHHBI (MOIYJIS)

15. Tlpumoxenne Ne3. IlepedeHr WHPOPMANMOHHBIX TEXHOJOTHH, HMCIOIB3YEMBIX U1 OCBOCHHS TUCIIHIUTHHBI
(MozyJIst), BKIIFOUasl IIepeueHb NPOrpaMMHOT0 00ecTiedeH st ¥ HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



IIporpamMmy ITUCHUILIMHEL paspaboTai(a)(u) goueHT, K.H. (xouenr) JJatumnos 3.A. (Kapenpa ¢pusukn).

1. IlepeyeHr NJIAHMPYEMBIX Ppe3yJIbTATOB OOy4YeHUs] MO JMCUHUILIMHE (MOJYJI0), COOTHECEHHBIX ¢
IJIaHUPYeMbIMHU pe3yjbTaTamu ocBoenuss OIIOII BO

OOyuaronuiicst, OCBOUBIINI TUCHHUIUIMHY (MOIYJb), JOJDKEH 001a1aTh CIIeTyIOMUMHI KOMIICTEHIHIMHU:

Iugp Pacuiugposka
KOMIIETCHIIUH npuodperaeMoii KOMIETEeHIINN
IK-3 CrocoOeH MpPOEKTUPOBaTh, OPraHU30BBIBATH M AHAIM3UPOBATH MENArOTHYECKYIO AEATEIBHOCTB,

oOecrieunBast OCIEI0BATEIFHOCTE H3JIOKECHHS MaTepHaia M MeKIUCIUIUIMHAPHBIC CBS3M MaTEMAaTHKH U
(DM3HKY ¢ IPYTHMY TUCITUTUIMHAMHA

I1K-3.1 3HATH METOABI IPOCKTUPOBAHUS, OpTaHU3allu U aHaJIn3a MEJaroruuecKoil AesaTeIbHOCTH JJIs
oOecrecueHus OCICA0BATCIIBHOCTHU U3JIOKCHUS MAaTEpUajia, YCTAHOBJICHNUA MC)KANCIUIIIIMHAPHBIX CBs3CH
MAaTEMATUKHU U C’pI/IBI/IKI/I C APpYIr'uMH JUCHUITIIMHAMHU

IK-3.2 'YMeTh IPOEKTUPOBATh, OPTaHU30BBIBATH M aHAJIM3UPOBATH IIEAArOTHUECKYIO 1SS TENbHOCTh, 00eCIIeYnBast
[10CIIeI0BATENILHOCTD M3JI0KEHUS MaTepralla i MeXIUCIUILTHHAPHBIC CBA3M MaTEeMaTHKU M (QU3UKH C
IPYTMMHU JUCLIMILIMHAMU

I1K-3.3 BianeTs criocOOHOCTBIO IPOSKTHPOBATh, OPraHM30BBIBATh U AHATM3UPOBATH NEJarOrMYECKYIO
nesITeIbHOCTh, 00eceurBas OCIe0BaTeIbHOCTh U3JI0KEHH MaTepHalia U MeKIUCIUIUINHAPHBIC CBSI3U
MaTeMaTUKU U PU3NKU C APYTUMH AUCLUIUTMHAMHA

OO0yuatronuiicsi, OCBOUBLINH AUCIUIIHUHY (MOIYJIB):
JlomkeH 3HaTh:

METOZABI TPOEKTUPOBAHMA, OPTaHH3alMKM M aHAJINW3a IIeJarOTHYeCKOil MesITeIbHOCTH AN OoOecredeHus
MIOCTIEIOBATENbHOCTH M3JIOKEHHUS MaTepHana, YCTaHOBICHHUS MEXIUCLUUIUIMHAPHBIX CBsI3el (DU3MKKM ¢ MaTeMaTHKON
IIpY PELICHUN 3a]a4 [IOBBIIIEHHON TPYJHOCTH.

JoixeH ymeTb:

[IPOCKTUPOBATh, OPraHW30BBIBATH W AHAIM3UPOBATh IEJarOrMYECKyl0 JesTeIbHOCTh, OOecreynBas
TIOCJIE/IOBATENILHOCTD M3JIOKEHHST MaTepHana U MEKANCHUIUTMHAPHBIE CBSI3M (M3WKH C MAaTEeMaTHKOH NpH peleHnH
3aj1a4 MOBBIIIEHHOH TPYIHOCTH 1O (hPU3HUKE.

JlomxeH BIaieTh:

CIIOCOOHOCTBIO TIPOEKTHPOBATh, OPraHU30BBIBATh M AHAIM3UPOBATH IEJarOrHYECKyI0 JIesATENbHOCTh, obecreunBas
TIOCJIE/I0OBATENILHOCTD M3JI0KEHHSI MaTepraia 1 MEeXIUCIUILIMHAPHBIE CBSI3M (M3UKH C MaTeMaTHUKON MPU PELIeHHH 3a/1a4
TIOBBILIEHHOH TPYIHOCTH 110 (hU3HKE.

2. Mecto qucuuminnsl (MmoayJs) B ctpykrype OIIOII BO

Jannas aucnuiuiHa (Moyiib) BKimtodeHa B pazaen "b1.B.02.01 ducunniuasl (Moxynu)" OCHOBHOM NpodeccHoHaIbHON
obpazoBarensHON mporpammsl 44.03.05 "Ilemarorndeckoe oOpazoBanue (C AByMs MpodIIIMH NOATOTOBKN) (MaTemartnka
u ¢u3uKa)" ¥ OTHOCHUTCS K YacTH, GOPMHUPYEMON yJaCcTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHH.

OcBanBaetcs Ha 5 Kypce B 9 cemectpe.

3. O6beM AMCHUTIMHBI (MOAYJIS) B 3a4e€THBIX eIUMHHIAX € YKa3aHHEM KOJMYecTBa YacoB, BbI/IeJEHHBIX Ha
KOHTAKTHYI0 pafoTy o0y4alomuxcsi ¢ mpenojgasarejeM (0 BHAAM y4eOHBIX 3aHATHI) H HA CAMOCTOSITEJILHYIO
padoty o0y4arommxcs

OO0mast TPyA0EMKOCTh TUCIMILIHHBI COCTaBISIeT 3 3aueTHBIX(bIe) enuani(pl) Ha 108 yaca(oB).

KonrakTtHast pabdora - 54 uaca(oB), B ToM uucie Jiekiuu - 0 gaca(oB), mpakTH4ecKue 3aHATHS - 54 daca(os),
nabopaTopHbie paboTh - 0 Yaca(oB), KOHTPOJIb CAMOCTOSATENFHON paboTHI - 0 yaca(oB).

CamocrosTenbHas paboTa - 54 gaca(oB).
KonTtpons (3auér / 3x3amen) - 0 yaca(oB).

Dopma MPOMEKYTOTHOTO KOHTPOJIS AUCITUTUINHEL: 3a4eT B 9 ceMecTpe.

4. Copep:xkaHue IHMCHMIUIMHBI (MOAYJIsI), CTPYKTYPHPOBAHHOe IO TemaMm (pa3fejaM) ¢ YKa3aHHEM
OTBEICHHOI0 HA HAX KOJINYeCTBA aKaJeMHYeCKHX YaCOB U BH/I0B y4eOHBIX 3aHATHI



4.1 CTpyKTypa 4 TeMATHYECKHUIl MJIaH KOHTAKTHOW H CAMOCTOSITEJIbHOI PadoThI MO TUCHUNJIHHE (MOIYJTI0)

Buabl u yacel
KOHTAKTHOI padoThl, g
HX TPYA0EMKOCTH ©
(B yacax) :
e s
5 . o 2
N Pa3zneJibl AUCHMILINHBI / S g 2 5
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1 Tema 1. OOmMe BOIPOCH METOAMKH perieHus pu3niecKux 9 0 8 0 8
" [3agau.
2. |Tema 2. Mexanuka. MoJekyiisgpHas GU3UKa 1 TepMOAMHAMUKA | 9 0 16 0 16
3. |Tema 3. DnekTpHyecTBO U MarHeTu3M. OTNTHKA. 9 0 14 0 14
4. |Tema 4. AroMHas U saepHas Gpuznka 9 0 16 0 16
Mroro: 108 0 54 0 54

4.2 CoaepxkaHue TUCHHUILUIMHBI (MOIYJI51)

Tema 1. Of1mme Bonpochbl METOANKH pemieHust PU3HUYECKHX 3a/1a4.

IousTre Qusndeckoit 3amaun. Knaccudukanus ¢(usnyeckux 3amad Mo AUAAKTHUECKUM IEIIM (TPEHHPOBOYHEIE,
KOMOHHHPOBAHHbBIC, TBOPYECKHUE), MO CTPYKTYpe GHU3UKH (IKCHEPUMEHTAIbHBIC, TEOPETUICCKUE, BHIYUCIUTENbHBIC), 110
cnoco0y 3ajaHusi yCJIOBHs (CIIOBECHBIE WM TEKCTOBbIC, rpaduyecKkue WM HArJSIIHBIC, HSKCIEPUMEHTANbHBIC, C
HETMOJHBIMU JTAHHBIMH), PACUCTHBIC M KAUECTBEHHBIC, 10 COACPKAHUIO (110 MEXaHHUKE, TEPMOIMHAMUKE, SICKTPUICCTBY U
T. 1., KOMOMHUPOBAHHBIE), 10 YPOBHIO CIIOKHOCTH. 3HAUCHHE 33]a4 B OOYYCHHU M Pa3BUTUU ydamuxcs. Vcnonb3oBanue
3a7a4 Ha ypOKax pa3HbIX THUMOB (M3Y4Y€HHs HOBBIX 3HAHWH, ITOBTOPEHHMsS, KOHTPOJS M KOPPEKIMH 3HAHUH M Jp.).
[MpumepHas cTpyKTypa ypoka perieHus 3a1a4. [IpumepHblie npaBuiia oGpopMIIeHHs peIlIeHHs 3a/1auu.

Tema 2. Mexanuka. MoJiekyJasipHasi GU3UKa U TePMOANHAMHUKA

MeTtoauka pemieHusl 3ajiad Mo pasjeliaM MeXaHuKd (KMHeMaTHhKa, JMHAMUKa, CTaThKa, 3aKOHBI COXPAaHEHUs).
KoopauHaTHO-BEKTOPHBIN METO PEIICHHUS 3a1a4.

Kunemaruka. [Iuramuka. CraTrka. BOmpockl METOOWKH pEmICHHs IIKOJNBHBIX 3aJad IO MOJICKYJSIPHOH (U3nKe
(TepMoIMHAMUKA, Ta30BbIE 3aKOHBI, MOJIEKYJIIPHO-KUHETHUECKAst TEOPHS).

Tepmoaunamuka u razoBsle 3akoHbl. OcHOBBI MKT.

Tema 3. DjieKTpUYecTBO U MarHeTu3M. OnTuka.

OCOOCHHOCTH pelIeHus 3a1ad o pasfenny "DIeKTpHYecTBO U MarHeTH3M" (JIEKTPOCTATHKA, 3aKOHBI ITOCTOSTHHOTO
TOKa, 3JIEKTPUYECKUE U MATHUTHBIE MOJIST).

OnexkTpocTaTHKa. 3aKOHBI IOCTOSHHOTO TOKa. OiekTpomarHeTu3M. KosebaHus u BomHbL Bompocsl MeToauku
00y4eHUsI penIeH o 331a4 10 ONTHKE (TeOMeTpHYIecKas ONTHKA, BOJHOBAS ONTHKA).

3aKOHBI TEOMETPHYECKO ONTHKH. BomHOBas onTHKa.

Tema 4. ATomMHast 1 AepHas pu3uKa

AHann3 XapakTepHBIX 337a4 U METOAUKH MX PEIIeHUs M0 aTOMHOU | saepHoi ¢usuke. CTpoeHHe aTOMHOTO ipa.
[IporoH-HelTpoHHAsT MOAENb saapa. OCHOBHBIC XapaKTEPUCTUKU aTOMHOTO snupa. PamnoaktuBHOCTh. [IpaBuia cMmemeHus
IIPHU PAJUOAKTUBHBIX pachafax. 3aKOH paHOaKTHBHOIO pacmaja. SlnepHele peakuuu. 3aKOHbl COXPAaHEHMs MpPU SAECPHBIX
peaxnusax. Peakiuu qeneHust TSOHKEIbIX U CHHTE3a JIETKUX aTOMHBIX sIEP.

5. IlepedeHb y4eOHO-METOAMYECKOTO oOOecmedYeHHUs] /ISl CAMOCTOSATEJbHOH padoThl 00y4Yaromuxcs IO
JUCHUILIHHE (MOAYJII0)

CamocrosiTenpHasi paboTa OOYYAIONIMXCS BBIMOJMHIETCS MO 3aQaHUI0 M TPH METOJUYECKOM PYKOBOJCTBE
npernojaBaTessi, HO 0e3 €ero HemocpeAcTBeHHOro ywactus. CamocrosTenbHas paboTa mofpasiensercs Ha
CaMOCTOSTENIbHYIO PabOTy Ha ayJMTOPHBIX 3aHATHSIX U HA BHEAYJUTOPHYIO CaMOCTOSITENIbHYIO paboTty. CaMocTosTenbHas
paboTa 00yJaroImMXxcsl BKIIIOYAET KaK IIOJIHOCTHIO CAMOCTOSTENBHOE OCBOCHHE OTIEIBHBIX TeM (Pa3iesioB) NUCIMILIMHBL,
TaKk U npopaboTKy TeM (pa3zienoB), OCBaMBAEMbIX BO BpEeMs ayIMTOpPHOW paboThl. Bo Bpems caMoOCTOSTENbHON paboTh
oOyyaromuyecss YUTAlOT M KOHCIEKTUPYIOT yueOHYIO, Hay4yHYI0 M CHpPABOYHYIO JIMTEPATypy, BBIIOJHSIOT 3a/aHMs,
HarpaBJIeHHbIE Ha 3aKperyIeHHue 3HaHWH M OTPabOTKY YMEHWH M HaBBIKOB, FOTOBSTCSA K TEKYLIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 110 JHUCIUILINHE.

Opraan3anusi CaMOCTOSATEIHFHON PabOTH 00yJarOINXCs PerIaMeHTHPYEeTCS HOPMAaTHBHBIME TOKYMEHTaMH, Y4e0HO-



METOIMYECKON JINTepaTypoi U 3NMEKTPOHHBIMH 00pa30BaTEIBHBIMH PECYPCaMu, BKITIOTAs:

[opsinok opraHM3alii M OCYIIECTBJIEHHs 00pa30BaTENbHOM IEATENHbHOCTH M0 00pa3oBaTeNbHBIM MpOrpaMMaM
BBICIIETO O0Opa3oBaHWs — TNporpaMMaM OakajaBpuara, NPOrpaMMaM CIICIHAIUTeTa, IPOrpaMMaM MarucTpaTyphl
(yTBepxIeHHBIN nprkazoM MUHHCTEpCTBa HayKd W BhICIIEro oOpasoBanus Poccuiickoit @exepannu ot 6 ampens 2021
roga Ne 245)

YcraB  ¢enepaqbHOr0  rocyJapcTBEHHOTO — aBTOHOMHOTO — oOpasoBaTenbHOro — yupexxaeHus —"Kaszanckumit
(ITpuBomxckuii) penepanbHbI yHUBEpCUTET"

[IpaBuna BHYTpPEeHHETO pacHopsaka (heAepanbHOro TOCYJapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTeNbHOTO
YUpEXKICHUS BBICIIEro MpodeccruonanbHoro oopasosanus "Kazanckuii (IlpuBosnkckuil) ¢penepaibHblii yHUBEpcHTET"

JlokanbHbIe HOpMaTHBHBIE aKThI KazaHckoro (IIpuBomKCKoTo) enepalbHOTO YHUBEPCUTETA

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

®DOH/T OLEHOYHBIX CPEICTB IO AUCIUILTHHE (MOJIYII0) BKIIOYACT OIICHOYHBIC MaTCpHAllbl, HAIMPABICHHBIC Ha
MPOBEPKY OCBOEHMSI KOMIIETEHIMI, B TOM YHWCJE 3HAHWWA, YMEHUH U HaBBIKOB. (DOHJ OLIEHOYHBIX CPEJCTB BKIHOYAET
OLIEHOYHbIE CPEACTBA TEKYILIEr0 KOHTPOJIA U OLIEHOYHbIE CPEACTBA MPOMEKYTOUHON aTTECTAllUU.

B donme oreHOUHBIX CPEACTB COACPIKUTCS CIIeAyIomIast HH(MOPMAIIHS:

- COOTBETCTBUE KOMIICTEHIIUII IITaHUPYEMBIM pe3yJIbTaTaM 00ydeHHs 110 JUCIUIIIHHE (MOAYIIIO);
- KpUTEPUH OLIEHUBAHHS CPOPMUPOBAHHOCTH KOMIIETCHIHI;

- ME€XaHU3M (POPMHUPOBAHUS OICHKH IO JUCHUIUINHE (MOIYIIIO);

- OIHMCaHue MopsAKa IPUMEHEHHS U MPOLEAYPhI OLICHUBAHUS [T KaXKJIOTO OLIEHOYHOI'O CPE/ICTRA,;
- KPUTEPUH OLECHUBAHUS IJIS1 KaX/I0T0 OLIEHOYHOI'O CPEICTBA;

- COJACpKaHUC OILCHOYHBIX CPEACTB, BKJIIOYasd Tpe60BaHI/Iﬂ, NPpEABABIACMBIC K JIeHCTBUSIM o6yqa}0u114xc;1,
JACMOHCTPUPYEMBIM pE3yJibTaTaM, 3aJlaHUsA pa3JIMIHBIX TUIIOB.

DOHJT OIIEHOYHBIX CPEACTB MO JUCIHUIUIMHE HaxoquTcst B IIpunoxenun 1 K mporpaMme JUCHUILTHHBL (MOIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOIMMO JJI5l OCBOEHUSI JUCUMILIMHBI (MOTYJI51)

OcBoeHHE JMCUMIUIMHBI (MOIYJIS) MPEANojaraeT U3y4eHHe OCHOBHOHM M JONOJHHUTENbHOW yueOHOH JHTepaTyphl.
Jluteparypa MoXkeT OBITh JOCTYITHA 00yYarOIIAMCS B OJTHOM U3 JIBYX BapHaHTOB (JINOO B 000MX U3 HUX):

- B DJIGKTPOHHOM BHUJE - 4epe3 DJIEKTPOHHBIE OMOIMOTEUHBIE CHUCTEMBl Ha OCHOBAaHWHU 3aKIOUYeHHBIX KDY
JIOTOBOPOB C IIPaBO00JIaIaTe IsIMU;

- B Ie4aTHOM Buje - B Hayunoit 6ubnmoreke EmaOyxckoro macturyra KOVY. O0yvaromuecs moiay4anT yaeOHYO
JuTepaTypy Ha aOOHEMEHTe II0 YHTAaTeIbCKMM OMiIeTaM B COOTBETCTBHM C TpaBWJIaMH I0JIb30BaHMS Hayunoii
OUOIHOTEKOM.

DJeKTPOHHBIC U3AaHUS JIOCTYIHBI IUCTAHIIMOHHO M3 JII00O0H TOYKHM NPH BBEICHUN O0YYAIOMINMCS CBOETO JIOTHHA U
mapoyii OT JUYHOTO KaOWHeTa B cucTeMe "DNeKTpoHHBIH yHuBepcuteT'. [IpM HCIONB30BAaHUM ITEYATHBIX H3IAHUHA
O6nbnuoTeunslii (OHI AODKEH OBITh YKOMIUIEKTOBAaH MMM M3 pacyera He Menee 0,25 sk3emmsipa Ha KaKaoro
o0yyJaromierocst U3 4ucia JIL, 0OJJHOBPEMEHHO OCBaWBAIOIINX JAHHYIO AUCIUILUINHY.

[epeuens yueOHO# UTEpaTYphl, HEOOXOIUMOM [T OCBOSHHMS AUCIMILIMHBI (MOYIIs1), Haxoaurcst B [Ipnnoskennu 2
K paboueil mporpamme IUCHUILIMHBL OH TO/IEKHUT OOHOBIECHHWIO INPH H3MEHEHUM YCIOBHI noroBopoB KOV c
npaBooOnafaTeNsIMA JIEKTPOHHBIX M3JaHMH M IpH HM3MEHEHWH KoMmIuiekToBaHus (ounoB HayuHoit Oubmmorexu
Enaby»xckoro naeruryra KOV,

8. Ilepeuenb pecypcoB HH(OPMAIHOHHO-TETEKOMMYHUKANMOHHOH ceTu '"UHTepHeT'", HE0OXOMUMBIX IJs
OCBOEHUS TUCUMIJIMHBI (MOTYJIs)

Poccuiickoe o6pasoBanue - DenepaiabHbiii mopTan - http://www.edu.ru
®duzuka B OTKpeITOM KOJLUIEKE - http://www.physics.ru

Bcepoccuiickas onumnuaza no ¢pusuke — https://olimpiada.ru/activity/74/tasks

9. MeToauyeckue yKa3aHus AJis1 00y4aI0OIIMXCSl 10 OCBOEHUIO TMCHMILJIMHBI (MOIY.J151)

Buj pador MeToanueckne peKoMeHAaAUuN

IIPaKTUYCCKUEC Ha MMPaKTUYCCKUX 3aHATHAX IMPOU3BOANUTCA PEHICHUC TUIIOBBIX 3a1a4 U 3a1a4 MTOBBIIICHHOM CII0KHOCTH

3aHATUA C UCTIOJIb30BAHMUEM M3YUYCHHBIX METOAOB; NOCTAHOBKA Pabora Ha MPAKTUYCCKUX 3aHATUAX
npeanojarac€T mOBTOPEHUC TCOPECTUICCKOI0 MaTepHralia, aKTUBHOC y4aCTHUC B COBMECTHOM PCUHICHUN
3aJga4, OTYCTEI 110 BBIIOJIHCHHOM [[OMaHIHeﬁ pa60Te, BBICTYIJICHHA € IOKJIaAaMU U BBIIOJIHCHHUC



http://www.edu.ru/
http://www.physics.ru/
https://olimpiada.ru/activity/74/tasks

Buj pador MeToanueckne peKoMeHAaAuN

3aIaHUM IO/ PYKOBOJACTBOM HPpEIIOoAaBaTeIis.

camocrosaTenbHass| CaMmocTosATENbHAS paboTa CTYACHTOB IO AUAAKTHUECKOM CYTH MIPEACTABISET COO0H KOMIUIEKC yCIOBUH
pabota 00ydeHHs, OPraHN3yEeMBbIX NPETIOIaBaTENIEM U HAlIPaBJICHHBIX HA CAMOIIOATOTOBKY yJaluxcs. Y 4eOHas
JEeATEIIBHOCTD MMPOTEKAET 03 HETIOCPECTBEHHOTO yUaCTHs PETIOAaBATENs 1 3aKII0YaeTCs B
npopaboTKe JEKIMOHHOTO MaTepHaa, MOJAr0TOBKE K YCTHOMY OIIPOCY M TECTHPOBAHUIO, K
JTa00PaTOPHBIM 3aHATHAM; H3Y4YEHHN YUeOHOU JINTEPATypbl U3 OCHOBHOTO U JIOTIOJIHUTEIBHOTO CIIUCKA

3ayeT 3auet sBseTCs POPMOI OLIEHKH KadyecTBa OCBOCHUS CTYJIEHTOM 00pa30BaTeIbHOM IPOrpaMMEI TI0
mucnutuirHe. [To pesynpraTtam 3adeTa CTYICHTY BBICTABIIIETCS OIICHKA "3a4TeHO" MK "He 3a4TeHO".
3aueT MOKET MPOBOIUTHCA B (hOpMeE YCTHOTO OTIpoca 1o OmieTam (Borpocam) miti 0e3 OnineTos, ¢
Npe/IBapuTeIbHON OATOTOBKOW Ml 0e3 MOATOTOBKH, 10 yeMoTpenuto kadeapsl. [Ipenonasarens
MOXET IPOCTABUTH 3a4UeT 0e3 Orpoca MWIK co0eceI0BaHus TEM CTYyIeHTaM, KOTOPbIE aKTHBHO
Y4acTBOBAJIM Ha MPAKTHYECKUX 3aHATHSIX.

10. IlepeyeHb MH(POPMANUOHHBIX TEXHOJOTUI, UCNOJIb3YeMBIX MPH OCYHIECTBJIEHHU 00Pa30BATEIbHOIO
npouecca Mo AMCUHUIIMHE (MOIYJII0), BKJIOYAsi NepeyeHb NMPOrpaMMHOro odecrnevyeHusi U MHGOPMALMOHHBIX
CIPaBOYHBIX cHCTeM (MPH HEOOXOUMOCTH)

[lepeuerp WHPOPMAIMOHHBIX TEXHOJIOTHH, WCIIONB3YEMBIX MPH OCYIIECTBICHHH 00pa30BaTEIHHOTO IpoIecca Io
TUCHHIUIHHE (MOJYI0), BKIFOYAs IMEPEeYeHb MPOTPaMMHOTO obecrnedeHHns W WH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM,
npencrasicH B [Iprnokenun 3 k pabodeii mporpaMme TUCIUATUIAHBL (MOIYIIA).

11. Onucanue MaTepUAJbLHO-TEXHMYECKOil 0a3bl, HeOOXONMMOWN /IJsl OCylIecTBJeHHs] 00pa30BaTeIbHOIO
npouecca no AMCHUIINHe (MOYJII0)

VYuebnast ayauropust Ne 55 (423600, Peciyonuka Tatapcran, r. EnaOyra, yn. Kasanckas, 1. 89) mis nposeneHus
3aHATHI CEMHUHAPCKOTO THIIA, IOMEILICHUE U XpaHEHHU W MPOQHIAKTHIECKOT0 00CIy KHBaHH y4eOHOTO 000py10BaHHSA
(JTabopaTopus MexaHUKH B MoOJIeKyIsipHO# (pr3ukm). Komrurekt mebenn (mocamounsix mect) 30 mt. Komruiekt mebenn
(mocamounbIx MectT) s mperonaBatens 1 mr. [lepenocHoit skpaH 1 mr. Tpubyna | mr. Hlkadsr BcrpoenHsle. JJocka
MenoBas 1 mT. Crenn 4 wr. JlabopaTtopHOe 060pyHOBaHHE

12. CpeacrBa agantauvu npenoJaBaHusi AUCUMILUIMHBI K MOTPEOHOCTAM 00y4aroIIMXcsli HHBAJIMIOB M JIHIL €
OrpaHHYeHHBIMH BO3MOKHOCTSIMH 310POBbSA

Ipu HeoOX0mMUMOCTH B 00pa30BaTENBHOM IMpOIECCE MPHUMEHSIOTCS CIEAYIOIIME METOAbl W TEXHOJIOTHH,
06HeranOU_II/Ie BOCIPUATUE I/IH(bOpMaI_II/II/I 06y‘-laIOH_[I/IMI/IC$I HWHBaAJIMJaMU U JIMIOaMHu C OIpaHUYCHHBIMHU BO3MOXKHOCTIAMH
37I0POBBS:

- CO3JJaHuec TEKCTOBOI BEpCUn II000r0 HETEKCTOBOI'O KOHTEHTA JJId  €ro  BO3MOXXHOI'O npeo6pa3013aHH$1 B
AJIbTCPHATUBHBIC (I)OpMLI, y,HO6HLIe JUJIA pa3iIndHbIX HOHB3OBaTeJ’I617[;

- CO37laHMEe KOHTEHTa, KOTOPBIH MOXKHO TPEACTaBUTh B PAa3IMYHBIX BUAAX O0€3 MOTEpH JAHHBIX WIH CTPYKTYPBI,
MIPEeIYyCMOTPETh BO3MOXKHOCTh MACHITA0MPOBAaHUS TEKCTa W H300pakeHWH 0e3 TOTepH KadecTBa, INPEeIyCMOTPETh
JIOCTYTTHOCTh YIIPABIE€HUs KOHTEHTOM C KIIaBHATYypBI;

- CO3JIaHHMEe BO3MOXXHOCTEH JJIs 00y4aromuXcss BOCIIPHHUMATD OAHY H Ty kK€ MH(POPMAITHIO U3 Pa3HBIX HCTOYHUKOB -
HaTpuUMep, TakK, YTOOBI JHIA ¢ HAPYUICHWSAMH CiIyXa IOJydand WH(GOPMAIMIO BU3yalbHO, C HAPYIICHUSIMH 3PEHUS -
ay/MajbHo;

- TpPHMEHEHHE TIPOTPAMMHBIX CpPEACTB, OOECIIEUMBAIOIIMX BO3MOXKHOCTH OCBOCHHUS HAaBBIKOB W YMEHHH,
(OopMHUpPYEMBIX AWUCIMIUIMHON, 3a CYET aJbTePHATHBHBIX CIIOCOOOB, B TOM 4YHCIE BHPTYaJIbHBIX J1abOpaTopuil H
CHUMYJIALIMOHHBIX TEXHOJIOTUil;

- TNpUMCHCHHE UCTAHIIMOHHBIX OOpa30BaTEIbHBIX TEXHOJIOTHH Ui Mepenadd HWHGOpPMAIMH, OPTaHU3AIUH
pPa3IHYHBIX (OPM HHTEPAKTUBHOW KOHTAKTHOW pabOThI 00yYaromerocs ¢ IperojaBaTelieM, B TOM 4YHcie BeOWHApOB,
KOTOPBIE MOTYT OBITh HCIOJB30BAHBI JUIS MPOBEIACHUS BUPTYAIBHBIX JICKIHA C BO3MOXKHOCTHIO B3aUMOJCHCTBHUS BCEX
YYaCTHHKOB JMCTAaHIIMOHHOTO OOYYCHUS, MPOBEJCHUS CEMHHAPOB, BBICTYIUICHUS C TOKJIAIaMU U 3aIIUTHl BHIMOJHECHHBIX
paboT, MPOBEACHUS TPCHUHT'OB, OPTaHU3AI[UH KOJIJIEKTUBHOM PaboTHI;

- HNPUMCEHCEHHUEC JUCTAHIMOHHBIX O6paSOBaT€J'ILHLIX TEXHOJIOTHH U OpraHU3alu (bOpM TCKyLIEro u
MMPOMCIKYTOYHOT'O KOHTPOJIA;

- YBENMYEHHE TPOJODKUTENFHOCTH CHAYM OOYyYaloUIMMCS WHBAJHIOM WM JIAIOM C OrPaHHYCHHBIMH
BO3MOKHOCTSIMH 3I0POBBsI (POPM NMPOMEKYTOTHOHN aTTECTAIMH 1T0 OTHOIICHHIO K YCTAHOBICHHON MPOJIOJDKUTEIBHOCTH X
caagu:

- MPOJOJKUTEIHFHOCTH ClIadyd 3a4€Ta WJIM dK3aMeHa, IPOBOAMMOTO B MUCBMEHHOW (opme, - He Oosee yem Ha 90
MUHYT;



- TPOJOIDKUATEIBHOCTH IMOJITOTOBKH OOY4Yaromerocsi K OTBETy Ha 3a4ére WM JK3aMEHe, NMPOBOAMMOM B yCTHOU
¢dbopme, - He 6osee yeM Ha 20 MUHYT;

- IPOOJDKUTENBHOCTH BBICTYIUICHHUS 00yJarOIIerocs Py 3aluTe KypcoBOH paboTHI - He Ooiee 4eM Ha 15 MHUHYT.
IIporpamma coctaBiaeHa B coorBercTBuu ¢ TpeboBaHmsMu PI'OC BO u y4eOHBIM IUIAaHOM IO HANpaBICHUIO

44.03.05 "Ilemaroruvyeckoe oOpa3oBaHue (C IByMs MPO(UISMU MOATOTOBKH)" M MPO(UII0 MOArOTOBKU "MaremaTtuka u
¢duzmka".



Ipunooscenue Nel
K paboueli npocpamme OUCYUNIUHBL (MOOYJs)
b1.B.02.01 Pewenue 3adau nosviuteHHOU mpyoOHOCmuU no Qusuke

MUHUCTEPCTBO HAVKHU U BBICIIETO OBPA3B0BAHM S POCCUMCKOM ®EIEPALIUNA
denepanbHOE rOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUE BBICIIEr0 00pa3oBaHus
«Kazanckwii (IIpuBomkckuit) peneparsHBI YHUBEPCUTET
EnaOyxckuii ”HCTUTYT ((hrmman)

DoH/| OLIEHOYHBIX CPEACTB M0 JUCUUIINHE (MOIYJII0)
51.B.02.01 Pemrenue 3a1a4 NOBBINIEHHON TPYAHOCTH 110 pusnke

Hanpasnernne moarorosku: 44.03.05 - [lenarorndeckoe oOpa3oBaHue (C ABYMS OPOQIISTMH OITOTOBKH)
[Mpodunpe noaroToBku: Maremaruka, pusnka

Kpanmudukanus BeITyCKHUKA: DaKaiaBp

dopma 00yUeHHUs: OUHAS

S3bIK 00yueHUs: pycCKuil

I'ox Havana oOyuyeHwus mo oOpa3oBaTenbHON porpamme: 2025




Conep:xanue

1. COOTBETCTBUE KOMIIETEHLIUN TIJIAHUPYEMbBIM PE3YJIbTATAM OBYUYEHUS 110 JUCLMIIIMHE
(MOAVYIIIO)
2. KPUTEPHMU OLIEHUBAHU ST COOPMUPOBAHHOCTU KOMITIETEHLIMIA
3. PACITPEJEJIEHUE OLEHOK 3A ®OPMbI TEKYHIET'O KOHTPOJIA U ITPOMEXYTOUYHYIO ATTECTALIUIO
4. OUIEHOYHBLIE CPEJICTBA, TIOPAJJOK X TIPUMEHEHWA N KPUTEPMU OLIEHVBAHU A
4.1. OHEHOYHBLIE CPEJICTBA TEKYHIET'O KOHTPOJIA
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4.1.1.1. Iopsitok MPOBEACHUS U MPOIICypa OIICHUBAHUS
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4.1.1.3. ConeprxkaHue OLIEHOYHOTO CPE/ICTBA
4.1.2. TlucemenHas padboTa
4.1.2.1. Ilopsimok MpoOBEACHHUS U MPOIIeIypa OIICHUBAHUS
4.1.2.2. Kpurepuu olicHUBaHUS
4.1.2.3. ConepxaHne OIICHOYHOTO CPECTBa
4.2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOM ATTECTALIMU
4.2.1. 3auer
4.2.1.1. Ilopsiiok IpoBeAEHUS U MIpOIielypa OLCHUBAHUS
4.2.1.2. Kputepun olieHUBaHUS
4.2.1.3. OueHouHbIe CpesCTBA



1. CooTBercTBHE KOMIETEHIMII NIIAHUPYEMBIM Pe3yJIbTATAM 00yUeHHs 110 AHCHUILIHHE (MO1YJII0)

Koa 1 HamMeHOBaHHe

HNHaukaTopsl 10CTHAKEHUA KOMIIeTeHIMI 15

OueHoYHble cpeIcTBa TeKYyIIero

KOMIIETeHIIHH AAHHOW IUCHMIUIHHBI KOHTPOJS M NPOMEKYTOUYHOI
aTTecTAlUHU

IK-3. Crocoben | 3HaTh METOABI TPOCKTUPOBAHHS, oOpraHu3anuu U | TekymIuid KOHTPOJIb:
HPOSKTUPOBATE, aHaM3a  IeJarorudeckod  gesrensHoctd i | KoHrtponbHas paGora mo temam
OpraHU30BHIBATH u | obecrieyeHHss  IociemoBaTeNbHOCTH — m3okeHUs | Tema 1. OOmue BOIPOCH METOIUKH
aHAJIM3UPOBATH Marepualia, YCTaHOBJIEHHMS MEXIUCUHUIUIMHAPHBIX | pelleHus pU3NYecKux 3amad.
MeIarorm4ecKyro cBsi3ei (PU3MKM C MaTeMaTHKOHN NpH pemeHud 3anad | [lucpbmeHHas pabora 1o TeMam
JIeSITEJIbHOCTB, TIOBBILIEHHOH TPYIXHOCTH. Tema 1. O0ure BONpocsl METOAUKH
obecrieynBast peeHus GU3NUECKUX 3a1ad.
MOCIIE/I0BATENILHOCTh YMeTp  NpOeKTHpoBaTh,  OpraHu3oBbiBaTh M | Tema 2. Mexanuka. MonekynspHas
W3JIOKEHHSl MaTepHaia | aHaIM3UPOBAaTh  IEJarorM4ecKyl0  JeSTeNIbHOCTb, | (U3MKa M TepPMOJUHAMHKA
U MEeXIUCLMIUIMHAPHBIE | obecriedrBas — HOCIENOBATENBHOCTE  M3JokeHus | Tema 3. ONeKTpUYeCTBO U

CBSI3M MAaTeMaTUKHd U
¢muK ¢ IpyruMHu
JUCLUIIMHAMA

Marepraia ¥ MEeXIUCHUIUIMHAPHBIC CBSI3H (HU3HUKU C
MaTeMaTUKOH IIpM pPEUICHHH 3a/1ad ITOBBIIICHHON
TPYAHOCTH 1O (pr3HKe.

Bnagets CIOoCcOOHOCTHIO MIPOEKTUPOBATH,
OpraHU30BBIBATE M AHAJIU3UPOBATH IIE1arOTMYECKYIO
JIeATeNIbHOCTh, 00ecIe4rBas I0CIEA0BaTEILHOCTh
U3JI0)KEHUS Marepuajla U MEXAUCLHUIIIMHAPHBIC
CBSI3UM (PU3MKM C MaTeMaTHKOW NpU pEIleHHH 3anad
MOBBILIEHHOH TPYIHOCTHU 1O (PU3MKE.

MarHetnsMm. OnTuka.
Tema 4. ATomMHast U sepHas pU3NKa

IIpomesxkyTouHasi aTrecTauus:
3auem




2. Kpurepun onienuBanusi chopMHUPOBAaHHOCTH KOMIIETCHIIUH

Komner 3aurteHo He 3auTeno
eHIUSA Boicoknii ypoBeHb Cpennmii ypoBeHb Hwu3kmii ypoBeHns Huske noporosoro
(86-100 6a.1;10B) (71-85 6as1oB) (56-70 6a1;10B) YPOBHS
(0-55 6aJL10B)
IK-3 3HaeT MeTO/Ibl 3HaeT MeTOoJIbl 3HaeT MeTobl He 3naer meTonsl

MIPOEKTUPOBAHHS,
OpraHu3aluu u
aHanu3a
MearorunyecKoim
JESATENBHOCTH IS
obecrnieueHHs
MIOCJIEI0BATENBHOCTH
U3JI0KEHUSA
Marepuana,
YCTaHOBJIEHUS
MEXIUCIUIIITTHAPHBIX
cBsI3ei (PU3MKH C
MaTeMaTUKOH Npu
pelieHnu 3aaaq
TIOBBIIIIEHHOU
TPYIHOCTH 1O (HU3UKE

MIPOEKTUPOBAHUS,
OpraHu3alliy U aHaIu3a
Ne1arornueckoi
JeSITeIbHOCTH AJIS
obecrieueHNs
MIOCIIEA0BATENLHOCTH
W3JI0KEHHS MaTepHuaa,
YCTaHOBJICHHSA
MEXXINCIMIUINHAPHBIX
cBsi3el pr3uKH ¢
MaTeMaTUKOH Npu
pelIeHn! 3a1a4
MOBBIIIECHHON
TPYIHOCTH 1O (hU3HKE.
HcnsiThIBaET
HE3HAYUTEJIbHbIC
3aTpyIHEHUS IpU
W3JI0KCHUN aJITOPUTMa
penIeHus 3aaad.

MIPOEKTUPOBAHUS,
OpraHU3aliy U aHaJIu3a
Helarorndeckoi
JIESTeTBHOCTH IS
obecrieueHus
MOCJIEI0BATEILHOCTH
W3JI0KCHMS MaTepHania,
YCTaHOBJICHHS
MEKANCIIMIUTNHAPHBIX
CBsI3el (PU3HKH C
MaTeMaTHKO NIpU
peleHny 3agay
HOBBIIICHHOU
TPYAHOCTH 1O pU3HKE .
Jonmyckaer TUITUYHBIE
OIUOKY IpHU
W3JI0’KCHHUH aJITOPUTMA
peuIeHus 3a1ad.

NPOEKTUPOBAHHUS,
OpraHM3ally U aHaJIn3a
Hearornyeckom
JeATEeILHOCTH JUIsl
obecricueHus
TIOCIIEA0BATENILHOCTH
M3JI0KEHHS MaTepHaa,
YCTaHOBIICHUS
MEXXIUCIATUTNHAPHBIX
CBsI3eH (PIBHUKH C
MaTEMaTUKOM IIPU
peleHny 3aaaq
MOBBIIICHHOH TPYTHOCTH
no ¢usuke

VYmeer
MIPOEKTHPOBATE,
OpTaHNU30BBIBATH U
aHATU3UPOBATH
MeJaroTHYECKY 0
JIEeSITENbHOCTD,
obecnieunBas
MOCJIEI0BATEILHOCTD
U3II0KEHUsI MaTepuana
H
MEXKTUCIIUTUTHHAPHBIC
CBSI3H (DPU3UKH C
MaTeMAaTHUKOW TIPH
pelIeHnn 3a1a4
MOBBIIIEHHON
TPYIHOCTHU TI0 Ppu3uKe

YMeeT mpoeKTHPOBaTh,
OpPTaHU30BHIBATh U
aHATU3UPOBATH

e IarOTMYECKYI0
JIEeSITEIbHOCTD,
obecrieunBas
[IOCJIEI0BATENHHOCTD
U3TI0KEHUST MaTepuana
U MEXIUCIUILTHHAPHBIC
CBSI3U (DU3UKH C
MaTeMAaTHUKOW TIpH
pelIeHuN 3a1a4
TMOBBIIIEHHOKH
TPYAHOCTH TIO (PU3UKE
o (uzmke.
HcneiTeIBaeT
HE3HAYMTEIbHBIE
3aTPYAHCHUS [IPH

YMeeT MpoeKTHpoBaTh,
OPTaHHU30BBIBATH U
aHATM3UPOBATH
MeJarorTIecKyro
JIESITeTIBHOCTb,
obecrieunBast
MOCTIeI0BATENbHOCTD
M3J0KEHUS MaTepuana
U MEXIUCUHUIUTMHAPHBIC
CBsI3U (PU3UKH C
MaTeMaTHUKOH MpH
pelIeHnn 3a1a4
MOBBILIEHHON
TPYZHOCTH 110 (pu3mKe.
JlonyckaeTr THIMYHbIE
OImUOKH pHU
W3JT0KEHNH aJITOpPUTMa
pemeHus 3agad u

He ymeer npoexTupoBars,
OPraHU30BBIBATH U
AQHAJIU3HPOBATh
NeJarornueckyro
JIeSTeNILHOCTb,
obecnieunBas
MOCJIEI0BATENILHOCTD
U3JIOKEHHUS MaTepHaa u
MEKINCIUTUINHAPHBIE
CBSI3U (DU3UKH C
MaTeMaTHKON MPU
peLIeHHH 3a1a4
MOBBIICHHOH TPYIHOCTH
o prsuke

HN3JI0KCHUN aHFOpI/ITMa HpI/IMeHeHI/II/I
pelIeHus 3a1ay. MaTeMaTH4YECKOTO
amnmapara.

Bmaneer Bmaneer ciocobnocTeio | Brnazeer criocoOHOCTBIO He Bnageer crmocoOHOCTRIO
CITOCOOHOCTBIO MIPOEKTHPOBATH, MIPOCKTHPOBATH, MIPOEKTHPOBATH,
MIPOEKTHPOBATH, OpPTraHU30BHIBATh U OpPTaHU30BBIBATH U OpPraHU30BHIBATH U
OpTraHU30BBIBATH H aHAU3UPOBATH aHAITM3UPOBATh aHAJM3UPOBATh
aHaTU3UPOBAThH e IarOTHYECKYIO MeIarOrMIECKYI0 MeIarOTHYECKYI0
MeIarOTMYECKYI0 JIEATEILHOCTD, JIeITENILHOCTD, JIEATEILHOCTD,
JIESITENHHOCTD, obecrieunBas obecreunBas obecrieunBas
obecrieunBas MOCIIEA0BATEIBHOCTD OCIIEA0BATEIHHOCTD MOCIIEA0BATEIBHOCTD
MTOCIIEA0BATEIBLHOCTD H3JI0XKECHUS MaTepuasa M3JI0)KEHUS MaTepraia U | U3J0XKCHHS MaTepuasa u
H3JI0XKCHUS MaTepuaga | W MEXIUCHMILIMHAPHBIC | MEKIUCIUIUIMHAPHBIC MEXKTUCIMIUTMHAPHBIC

u
MEXIUCIUIUTHHAPHbIE
cBsI3U (PU3MKH C
MaTeMaTUKOU MpH
pELICHUH 33134

CBsI3M (pUBUKH C
MaTeMaTHUKOHN IIpHu
pelIeHUN 33124
MOBBILIEHHON
TPYAHOCTH 1O (QH3HKE..

CBSI3U (PU3UKH C
MAaTEeMaTHKOM NpH
peleHnH 3a1a4
MOBBIIICHHON TPYIHOCTH
o ¢usuke. Jlonyckaer

CBsI3M (pU3UKH C
MaTeMaTHUKOW TP
peLIeHny 3a1a4
TIOBBILICHHOH TPYAHOCTH
110 (hH3HKe




MOBBIIICHHOK
TPYIHOCTH N0 (hU3UKE

HcneiTeiBaeT
HE3HAUMTEIbHEIC
3aTpyAHEHUS TIPU
H3II0KEHUU alropuTMa
peuieHus 3aaad.

THIIMYHEBIC OIIHOKHU npu
H3JIOKCHHUU aJIrOprUTMa
peuicHus 3aga4 1
MMPUMCHCHUUN
MaATECMaTU4YCCKOI'oO
armapara.




3. Pacnpenenenne oneHOK 3a GOPMBI TEKYIETO KOHTPOIS U MPOMEKYTOUHYTO aTTECTALHIO

9 cemectp:

Texymuii KOHTPOJIb:

Kontpomnsras pabdora mo remam: Tema 1. O01mue BOIpoCk METOIMKH PEIICHHS (PU3NICCKUX 3a1ad

MakcumanbsHOe KonmdecTBo 6amnoB o BPC — 25 Gamnos

[Mucemennas pabora mo temam: Tema 1. OOmue BOMPOCH METOAWKH peHICHUS (U3NYEeCKHX 3amad. Tema 2.
Mexannka. Monexynsapras Gusuka u TepmoanHamuKa. Tema 3. DnexkrpudecTBo U MarHeTm3M. Ontuka. Tema 4. ATomHas
U siaepHas pu3nKa.

MakcumanbHoe koaudecTBo 6amioB o bPC — 25 Gamnos

HUroro: 25 GamioB + 25 6annoB = 50 Gaios.

[IpomexxyTouHas aTTecTanus — 3a4er.

IIpomexxyTodHast aTTecTals MPOBOIWUTCS IOCIC 3aBEPIICHHUS H3YYCHUs JMCIUILTMHBI WIM €€ YacTH B (opme,
ompenenIeMoil y9eOHBIM IDTAHOM O0pa30BaTENEHOW MPOTPaMMEI C LENBI0 OICHHUTh paboTy 00yYaromerocs, CTEIeHb
YCBOCHUS TEOPETHICCKHUX 3HAHUH, YPOBCHD C(HOPMUPOBAHHOCTH KOMIICTCHITHIH.

[IpomexxyTodHast aTTecTanus MO NAHHON NWCIUIUIMHE MPOBOAHTCS B (OpME YCTHOTO OTBETa OOYYAIOIIETOCS H
pemenns Ou3nyeckas 3a1aya.

[IpemonaBaTens, MPUHAMAIOMINAN 3adeT OOCCIEUMBACT CIy4YailHOE paclpe/elieHIe BapHaHTOB 3K3aMCHAITMOHHBIX
(3a4eTHBIX) 3aJaHUN MEXKAY OOYUYArOIIUMICS C MOMOINBIO OMIICTOB W/WIIM C IPUMEHEHHEM KOMITBIOTEPHBIX TEXHOJOTHIA;
BIIPaBE 3aJ[aBaTh 00YYAIOMIEMYCS MOMOJHUTEIbHBIC BOIPOCH! U JaBaTh MOMOJHUTEIBHBIC 33JaHHsI IOMUMO TE€X, KOTOPBIC
yKa3aHbl B OHJIETE.

3adeTHBIi OWJIET COCTOUT U3 BYX MO3UIIUIL:

1. VYcCTHBII OTBET Ha TEOPETUUECKUI BOIPOC MO KypCy TUCHUIUIAHBI — 20 6ayutoB

2. Owusnueckas 3aja4a - 30 OawioB.

HUroro: 20 6amioB + 30 6amioB = 50 6amroB

Ob1ee KomuIecTBO OAIIOB IO AUCIUILINHE 33 TEKYIIHA KOHTPOJIbh U IPOMEXYTOUHYIO arTecTanuio: 50+50=100 6ammos.
CootBeTrcTBHE 0AJIJIOB U OLIEHOK:
Jns 3auera:
56-100 — 3aureHo
0-55 — He 3aureHo

4. OueHoYHbIE CPEICTBA, MOPSIAOK UX MPUMEHEHUs M KPUTEPUH OlleHHBaHUS

4.1. OueHoYHbIE CPeICTBA TEKYLIEro KOHTPOJIS

4.1.1. lucbmenHas pabora

4.1.1.1. Ilopaook nposedenusn u npouedypa OueHuGaHus
OO0y4aronrriecs MOMYYar0T 3aJaHe TI0 OCBEIICHUIO OTIPEICIIEHHBIX TEOPETHICCKUX BOIIPOCOB MIIM PEIIeHHIO 3a1ad. PaboTa
BEITIOJTHSACTCS MUCBMEHHO U crnaéres mpenofasarento. OICHWBAIOTCS BIAJICHUE MaTepHAlOM IO TeMe pPadOTHI,
aHATUTHYECKUE CIOCOOHOCTH, BIaJICHAE METOIaMH, YMECHHUS M HABBIKH, HEOOXOUMEBIC IS BHITOTHEHHS 3aJaHUH.

4.1.1.2. Kpumepuu oyenusanun

22-25 6aNJI0B CTABUTCSH, €CJIH 00y IAFOIIHIACS:

IIpaBuiibHO BBINOIHWI Bee 3agaHusl. IIponeMoOHCTpUpOBan BBICOKUH ypOBEHb BianeHus MarepuanoM. IIpossiieHsl
IMPEBOCXOIHBIC CIOCOOHOCTH NPUMEHATH 3HAHUA 1 YMCHUS K BBIIIOJTHEHUIO KOHKPETHBIX SallaHPIfl.

18-21 6an10B CTABUTCS, €CJIU 00yYAIOIIMIACS:

[IpaBuabHO BBITONHWI OONBIIYIO YacTh 3adaHuil. [IpucyTCcTBYIOT He3HaUHTEeNbHBIE OomHOKU. [IpogemMoncTprpoBaH
XOpOH_H/Iﬁ YPOBEHL BJIAACHUA MATEPUATIOM. HpOﬂBHeHBI cpeanue CIIOCOOHOCTH NPUMEHATH 3HAHUA W YMCECHHUA K
BBITIOJTHEHUIO KOHKPETHBIX SaHaHHﬁ.

14-17 6annoB cTraBHUTCS, €M 00YIAIOLIHICS

3amaHuss BBIMONHWI OoJiee 4YeM HAmoNOBHHY. [IpUCYTCTBYIOT cepb€3Hble oOmUOKH. I[IpoaeMOHCTPHPOBaH
YAOBJIETBOPUTEIHHBIN YPOBEHB BIAJICHUS MaTepraioM. [IposBIIeHBl HU3KHE CIIOCOOHOCTH NMPUMEHSATh 3HAHUS M YMEHUS K
BBITTOJTHCHUEO KOHKPETHBIX 3aJIaHHH.

0--13 6aI0B CTAaBUTCS, €CJIH 00yUAIONIUIiCS:

3amaHus BBITIOJIHHMI MEHEE YeM HAmoJIOBUHY. [IpoJeMOHCTpUpPOBAH HEYIOBJICTBOPUTCIBHBIH YPOBCHD BIIAJCHUS
MaTepuaioM. HpOﬂBHeHLI HEOO0CTAaTOYHBIC CITOCOOHOCTH MPUMEHATh 3HAHUA W YMCEHHUA K BBIIIOJTHEHUIO KOHKPETHBIX
3a/laHui.

4.1.1.3. Cooepotcanue oyenounozo cpeocmea
Dopmyruposka 3a0aHUA

Temnr 1,2, 3,4

1. Imeetcs kaTymrka MeaHON IPOBOJIOKH C TUIOIAbI0 Toniepednoro ceuenus 0,1 mm”2. Macca Bcelt mpoBosioku 0,3
kr. OnpeneNnTh COMPOTUBIICHUE TIPOBOJIOKHU. Y IeNIbHOE conpoTuBieHue Meau 1,7.10"-8 Om/m. [TnotHOCTS Meam 8,9



r/eM/3.

2. YTo moKaXeT aMIIepMeTp B cXxeMe, H300pakeHHOH Ha pucyHke? Kak n3MeHHUTCS TIOKa3aHUe aMIIepMETpPa, eCIi
€r0 M UCTOYHUK 3.]1.C. IOMECHITh MecTaMi? BHYTpEHHIMHU CONPOTHUBICHUAMHI HCTOYHUKA U aMIIepMeTpa IIpeHeOpeys.

3. Kakoif 005eM BOIBI MOKHO BCKUIISITHTD, 3aTPATHB AIEKTpHUECcKyto sHepruto W =3 rBt.4. Hauansras
temrreparypa Bojsl 10 rpazg C.

4. Temneparypa BOJISHOTO TepMOCTaTa 00beMOM V=1 JI HOAJEeP>KUBAETCS OCTOSHHOW TP OMOIIN HarpeBaTess
MomrHocThio P=26 Bt. Ha Harpesanue Bogs! Tpatuthest 80% 3T0i1 MomHOCTH. Ha CKONBKO MOHU3UTCS TEMIEpaTypa BOIbI
B TepMocTare 3a BpeMs T = 10 MuH, eclIi HarpeBaTelb BHIKITIOUUTb.

5. Ilo AnMHHOMY BEpTHKAIBHOMY IIPOBOJHUKY CBEpXY BHM3 UieT Tok =8 A. Ha kakoM paccTOSHUM a OT HEro
HaNpspKEHHOCTD TOJIA, TTOJIYYaroIerocst OT CI0KEHHS 36MHOTO MarHUTHOTO OIS U ITOJIS TOKA, HAIPaBJICHA BEPTUKAIBHO
BBepx? ["opr30HTANBHAS COCTABIAIONIAS HAMPSHKEHHOCTH 3eMHOT0 1mojst Hi= 16 A/m.

6. Kakoe HampshKeHNE MOYKHO TIPHJIOKHUTD K KaTymike, nMmeromeii n=1000 BUTKOB METHOTO IIPOBOAA CO CPEIHUM
UaMeTpoM BHTKOB d = 6 cM, €CIIi TOITyCTHMas IDIOTHOCTE TOKa j =2 A/MM2; yaenpHOe conpoTuBieHne meau 1,7.107-8
Om.Mm?

7. o kakoro noTeHuuasna 3apsaaurcs konaencatop C, npucoeIMHEHHbIA K HCTOYHUKY TOKa € 3.1.C. € = 3,6 B o
nanHoi cxeme? Kakoii 3apsin Oyaer mpu 3ToM Ha oOKJIagKaxX KOHJCHCATOPA, ECIIH €r0 €MKOCTh paBHA 2 MKD?

8. Kakyto mouHocts P noTpediiser HarpeBaTesb JIEKTPHYECKOT0 YaliHUKa, eciii o0beM V=1I1 3akunaet yepe3
Bpems T =5 muH? KakoBo conportusnenue R HarpeBarens, eciu HanpsbkeHue B cetu U = 120 B? HayanbHas Temneparypa
Bozsl to =13,5 rpax C.

9. CKONBKO HaJ0 3aIIaTUTh 32 MOJIb30BaHUE IEKTpHUEcKoN 3Heprueil B mecs (30 nHeit), ecau eXeHEBHO B
TEUYCHHE BpeMeHU T=06 4 TopsT B¢ 120-BOIBTOBBIX TAMITOYKH, TOTpebistomue Tok [=0,5 A? Kpome Toro esxeTHEBHO
KHIATUTECS 00beM V=3 11 Boxbl? HadanpHas Temmnepatypa Boasl to= 100 C. CtoumocTs | KBT.4 SHEpru# MPHUHATH paBHON
4 py6. KII/I marpeBaTemns n = 80%.

10. Tok I=20 A , mpoTekast 10 KOJIbILy U3 MEHOM MPOBOJIOKH cedeHreM S = 1,0 MM”2, co31aeT B LEHTPE KOJbLa
HanpshKeHHOCTh MarHuTHOTO 1ot H =178 A/Mm. Kakas pasrocts noteHnmanoB U mpuiioskeHa K KOHIIAM TIPOBOJIOKH,
o0pa3yromieit KoJbIo?

11. CxompKO BUTKOB HUXPOMOBOH IPOBOJIOKH TuameTpoM d=1 MM. Hajo HaBUTH Ha (ap(opoBBIN HIHHID
paanycom a=2,5 cM, 4TOOBI IOJTYYIHTH TI€Yh COMPOTUBICHHEM R = 40 Om?

12. DAC anemenTa € = 6 B. [Ipu BHemHeMm conpotuiiennd R = 1,1 Owm. Tok B ienu I = 3A. Halitn magenue
noreHana Ur = BHyTpPH 3JIEMEHTa M €T0 CONPOTHUBIICHHE T.

13. MenHas u anrOMUHHEBas IPOBOJIOKH UMEIOT OAMHAKOBYIO JIIHHY 1 1 oquHaKoBoe conpoTusieHne R. Bo
CKOJIBKO pa3 MEeIHasl ITPOBOJIOKA TsDKeJee aIFOMHHUEBO?

14. [IBa mocnenoBaTeNnbHO COETUHEHHBIX 3eMeHTa ¢ oquHakoBeIMU DJIC €l = €2 =2 B. u BHyTpeHHUMH
conportuBneHusIMHA 11 = 1 Om. u r 2= 1,5 OM. 3aMKHYTHI Ha BHemHee conpotuBienue R = 0,5 Om.(cum. puc.). Haiitu
pasHocTh noTeHnuanoB U Ha 3aKMMaX KaKIO0TO JIEMEHTA.

15. DAC 6arapen € = 100 B, conpotusnenus R1 =100 Om, R2 =200 Om, R3 = 300 Om, conpoTuBiieHre
BosibT™MeTpa Rv = 1 kOMm (cm. puc.). Kakyro pazHocTs notenuanos U MOKa3bIBaeT BOITMETP?

16. ImeeTcs mpeaHa3HAYeHHBIN 1715 U3MepeHus TOKOB 110 | = 15 MA. amnepmerp ¢ conpoTtusienneM RA =5 Owm.
Kaxoe conpoTuBiienne R Has0 B3sITh U KaK €0 BKJIIOYUTh, YTOOBI 3TUM IPUOOPOM MOKHO OBLITO M3MEPATH: a) TOK A0 10 =
150 MA; 6) pazHocTs notenmanos 10 U0 = 150 B?

17. 9J1C 6arapen € = 120 B, conpotusnenus R3 =30 Om, R2 = 60 Om (cM. puc.). AMmepMeTp MmoKa3bsIBaeT ToK [ =
2 A. HaiiTn MOIITHOCTH P, BBIJIENATOIIYIOCS B COMPOTHUBIEHUH R1.

18. Kanmopumetp nmeet cimpains conporuBieHneM R1 = 60 OM, koTopasi BKIIIOYEHA B IIETIb, KaK ITOKa3aHO Ha
pucynke. Conpotuienne R2 = 300 Om. Amnepmerp noka3siBaeT Tok I = 6 A. Ha ckonpko HarpeBaercs macca m = 480 1.
BOJIBI, HAJIUTOH B KaJIOPUMETD, 32 BPeMs t= 5 MUH. IPOITyCKaHUs TOKa?

19. /Iga anemenTa ¢ oguHakoBeIMU DJIC €1 = €2 =4 B. u BHyTpeHHIUMH comnpoTuBiIeHHIMH 11 =1 2= 0,5 Om.
3aMKHYTHI Ha BHenIHee conpoTusieHne R (cum. puc.). Uepes anmement ¢ D/IC €1 teger Tok 11 =2 A. Haiitu conpoTuBnenue
R u Tok 12, Texkymmit uepes anement ¢ DJIC €2. Kakoit Tok I Teuet uepe3 conportusienne R?

20. barapen nmeror S/IC €1 =2 B u €2 =4 B, conportusnenue R1 = 0,5 Om (cm.puc.) [lagenne HanpsokeHNUs Ha
conporusinenue R2 pasno U2 = 1 B (tok uepe3 R2 nampasien cupasa HaneBo). Haiftn nmokasanus ammnepmerpa.

21. barapeu umetot IJIC €1 = €2 =2 B, conporusnenne R1 = R3 =20 Om, R2 =15 Om, R4 =30 Om (cm.puc.).
Uepes ammepmetp TeueT Tok [ = 15 A, HampaBieHHbIid cHu3y BBepX.. Haiiti DJIC €l u €2, a Tarxoke Toku 12 u 13, Tekymmme
yepe3 conporuBienns R2 u R3.

22. HaiiTi HanpsbkeHHOCTh H MarHUTHOTO TOJIS B IICHTPE KPYTOBOT'O MIPOBOJIOYHOTO BUTKA pamuycoM R = 1 cM, 1o
KOTOpoMy TedeT Tok [1 =21A.

23. JIBa psIMOJIMHEIHBIX OECKOHEYHO JUTMHHBIX ITPOBOAHMKA PACIIONIOKEHBI IEPICHANKYIIIPHO APYT APYTY U
HaXOJATCS BO B3aMMHO MEPHEHINKYJISIPHBIX IUIOCKOCTSX.(cM.pHc.). Haiitn manpspkerroctr H1 n H2 MarautHOTO mosst B
Toukax M1 u M2, eciii Touku I1 =2 A.u 12 =3 A. Paccrostnusgs AM1 =AM2=1cm. u AB =2 cm.

24. Tox I =20 A, mpoTekas 1o KOJIbIly U3 MEAHOM IMPOBOJIOKH ceueHrueM S = 1,0 MM2, cO31a€eT B LIEHTPE KOJIbIIA



HanpspKeHHOCTs MarHuTHOTO TIoJst H = 178 A/m. Kakas pasauma norennmanoB U npuiokeHa K KOHIIaM ITPOBOJIOKH,
oOpasyromieli Koibo?

25. O6MOTKa KaTyIIKH c/IeTaHa U3 MpoBotoku auamerpoM d = 0,8 MM. BUTKH MITOTHO NpHJIETarOT OPYT K APYTY.
CunTas KaTylmKy J0CTaTOYHO JUIMHHOW, HAWTH HANPSKCHHOCTh H MarHUTHOTO TOJIS BHYTPHU KaTyIIku mpu Toke [ = 1 A.

26. Haiita HanpskeHHOCTS H MarHUTHOTO TIOJIS B TIGHTPE KPYTOBOTO MPOBOJIOYHOTO BUTKA paanycoM R = 1 cM, mo
KOTOpoMy TedeT Tok I1 =21A.

27. J1Ba IpsIMOJIMHEITHBIX OECKOHEYHO JUTMHHBIX MPOBOAHHUKA PACIIOIOKEHBI IEPIICHANKYILIPHO IPYT IPYyTy U
HaXOJATCS BO B3aUMHO IEPIECHINKYIIPHBIX IIOCKOCTAX.(cM.prc.). Haittn Hanpspkernoctd H1 n H2 marautHOTO mM07Is B
Toukax M1 u M2, eciii Touku I1 =2 A.m 12 =3 A. Paccrostnusgs AM1 =AM2=1cm.u AB=2cm

28. Tox I =20 A, mpoTekas 1Mo KOJbIly U3 MEAHOI MpoBoJIoKH cedeHueM S = 1,0 MM2, co37aeT B IEHTpe KOJIbIla
HanpspKeHHOCTs MarHuTHOTO TIoJst H = 178 A/m. Kakas pasauma nmorennuanoB U npriiokeHa K KOHIIAM ITPOBOJIOKH,
o0Opa3yromiei KoabIo?

4.1.2. KonTpoabHasi padora

4.1.2.1. Ilopaook npogedenus u npouedypa oueHueaHus
KontposnpHas paboTa HPOBOJUTCA B Yachl ayJUTOpHOU paboThl. OOydarommecs MOJydYaroT 3aJaHus Ui HPOBEPKU
YCBOCHUSI IPOMIEHHOT0 MaTepHaia. PaboTa BBIIONHAETCS B MUCBMEHHOM BUJIE U claéres npernojaaBarento. OneHUBaloTCs
BJIaJICHUE MaTepHaloM MO TeMe paboThl, aHAIUTHYECKUE CIHOCOOHOCTH, BJAJCHUE METOAaMH, YMEHHS W HaBBIKH,
HCO6XO[[I/IMLIG JJIA BBITTIOJIHCHUSL 3a)1aH1/1171

4.1.2.2. Kpumepuu ouenueanus

22-25 6aNJI0B CTABUTCS, €CJIH 00y YAKOIIHIACS:

[TpaBuabHO BBHIMOMHUI Bee 3a1aHus. [IposeMOHCTpUpOBa BHICOKMH YPOBEHB BaACHHUS MatepuaioM. [IposBieHs!
MIPEBOCXOIHBIE CIIOCOOHOCTH MPUMEHSATH 3HAHUS M YMCHHUS K BBITTOJHEHUIO KOHKPETHBIX 3aaHUMH.

18-21 6an10B CTaBUTCS, €CJIU 00yJaroOIMiics:

[TpaBuabHO BBEITOTHMIT OONBIIYIO YacTh 3aaHui. [IpuCyTCTBYIOT He3HaUUTENbHBIE OMMOKH. [IpogeMoHCTpHpOBaH
XOpOIIMHA YPOBEHb BIAJCHHSA MarepuaioM. IIposiBIEHBI CpenHHE CIIOCOOHOCTH NPHMEHATh 3HAHUS W YMEHHUS K
BBITIOJTHEHUIO KOHKPETHBIX 3a11aH14171.

14-17 6an10B cTaBUTCS, €cJIU 00ydarommiics:

3agaHus  BBINOJHWI Oojiee 4eM HamosioBuHY. IIpucyTcTBYIOT cepbé3Hble ommbOku. I[IpoaeMoHCTpupoBaH
yI[OBJ'IeTBOpPITe.HLHI;Iﬁ YPOBEHb BJIaJICHUA MaTCpHUAIOM. HpOSIBJ'IeHI:I HHU3KHE CITOCOOHOCTH MPUMCEHATH 3HAHUA U YMCHUSA K
BBITIOJTHEHUIO KOHKPETHBIX 3aHaHHﬁ.

0--13 6a/JI0B CTaBUTCS, €CJIH 00yYarouIuiics:

3agaHus BBIIOJIHMI MEHEe 4YeM HaroJIoBHHY. [IposeMOHCTpHpOBaH HEYAOBICTBOPUTENBHBIN YPOBEHb BIIAJACHHS
MarepuasioM. [IposiBIE€HBI HEZOCTATOUHBIE CIIOCOOHOCTH TNPHMEHSATh 3HAHUS M yMEHHS K BBIIIOJHEHHIO KOHKPETHBIX
3aJaHUN.

4.1.9.3. Cooepotcanue ouenounozo cpeocmea

1. C xakoil JIMHEHHOM CKOPOCTBIO JOJDKEH JBUTaThCs CaMOJIET Ha 3KBaTOpE C BOCTOKA Ha 3amaj, YTOOBI
naccakupam 3Toro camosiera CoHIle Ka3aJI0Ch HEMOABHKHBIM?

2. Ocph AByMS THUCKaMH, PacloyoOKeHHBIMH Ha paccTosHuu L=0.5 M npyr ot npyra, Bpamaercs ¢ 9acToTol N=
1600 06/mun. [Tysst meTsimas BAOJIb OCH, IPOOKBaeT 00a arcka 00a JKCKa; MPU 3TOM OTBEPCTHE OT IyJIM BO BTOPOM JHCKE
CMEILEHO OTHOCUTENILHO OTBEPCTHS B IIEPBOM JHcKe Ha yroa ¢=12°, Haiitu ckopocTs myJiu.

3. Koseco, Bpamasich paBHO3aMEIJICHHO, 3a 60 ¢, yMEHbIIMIO CBOI0O yactoTy ¢ 300 06/muu g0 180 00/MuH.
Haiitu yrioBoe yckopeHue Kojieca U 9uciIo 000pOTOB KoJieca 3a 3TO BPEMs.

4. Koneco BpalaeTcs C YIJIOBHIM yckopenueM 2 pan/c’. Uepes 0.5 ¢ mocie Hauana ABHIKEHHS IOJHOE
yckopenue kosieca 13.6 cm/c?. Haiitu paguyc koseca.

5. Koneco pamuycom 10 cM BpamaeTcs Tak, 9TO 3aBUCUMOCTb JIMHEHHOM CKOPOCTH TOYCK, JICKAIIUX Ha 000/
KOJleca, OT BpEMEHH JIaeTcsl ypaBHeHueM V= At+Bt?, rie A= 3 cm/c? n B=1 cm/c3, Haiitu yron @, cocraiseMoii BEKTOpoM
TIOJTHOTO YCKOPEHUSI C paInyCcoM Kojieca B MOMEHTHI BpeMeHH t, paBHbIe: 3, 4 ¢ TIociie Havyasa JBHKECHUS.

4.2. OueHOYHBIE CPEACTBA MPOMEKYTOYHON aTTeCTALINN

4.2.1. 3auem

4.2.1.1. Ilopsiaox npoBeaeHHs.

[lo ngucrumumHEe HpPEeayCMOTPEH 3adeT. 3adeT HMPOXOMUT Mo Omreram. B kaxkmom Omere 1nBa Bompoca. 3ader
HaIleJIeH Ha KOMIUIEKCHYIO TIPOBEPKY OCBOCHHS JUCHUTUIMHBI. O0yUaronuiics moaydaeT BOonpoc (BOMPOCH) TUO0 3a1aHne
(3amaHms) ¥ BpeMs Ha TIOATOTOBKY.

3adeT MpOBOIUTCS B yCTHOW, MUCEMEHHON MM KOMIBIOTEpHOH (Gopme. OueHuBaeTcs BIaJeHHE MAaTepPHaIoOM, €ro
CHCTEMHOC OCBOCHHUC, CIIOCOOHOCTH MIPUMEHATH HYXHBIC 3HAHWUA, HABBIKM 1 YMCHUA IIPU aHAIN3EC HpO6HeMHBIX CI/ITyaLII/II\/’I
U pELICHNH NPAaKTHYECKUX 3a/1aHHH.

4.2.1.2. Kputepuu oneHuBaHus.

VYCTHBII OTBET Ha TEOPETHYECKUIT BOIIPOC O KYyPCY TUCLHITIIMHBI

20 0aJ1J10B CTABUTCS, €CJIM 00y4arOLIUiica:



OOyyaromuiicst 0OHapyKWJI 3HaHHE OCHOBHOTO y4eOHO-IPOrpaMMHOr0 Marepuaia B 00beMe, HeOOXOIUMOM IS
JanbHeN el yaeObl ¥ NpeCTosIIeH padoThl IO CIIEHATbHOCTH, CIIPABUIICS C BBHITIOJIHEHUEM 33aJaHUH, PETyCMOTPEHHBIX
IIPOrpamMMOl TUCLUIUINHBIL.

5 6an10B cTaBUTCH, ecJIH 00yYalOLHIics:

OOyyaromuiicss 0OHapy>XKWJI 3HAYMTEIbHbIE MPOOENbl B 3HAHMAX OCHOBHOIO Y4E€OHO-NPOTrpaMMHOTO MaTepHana,
JOMyCTAI TPUHIOWITHAAIBHBIE OIMMOKM B BBHIIOJHEHWH IIPEIyCMOTPEHHBIX MPOTPaMMOll 3aJaHWii M HE CIOCOOCH
MIPOAOIDKUTE OOY4YeHHWE WM TIPUCTYNUTh II0 OKOHYAaHWHM YHHBEpCHUTETa K NPO(PECcCHOHAIBHOW AeATeNbHOCTH 0e3
JIOTIOTHUTEIBHBIX 3aHATHIA 110 COOTBETCTBYIOIICH AUCITUILTHHE.

dusnueckas 3agava

26-30 6a1J10B CTABUTCS, €CJIH 00YYAIOIIUTACS:

JleMoHCTpHpYET TOYHOE IOHMMaHHE 3aJaHus. lIpeicTaBWII IMOTHOE PACKPBITHE TEMBI, W3JIOKECHA CTPATEeTHs
pemieHust MpoOJIeMBbl, JOTUYHOE H3JIOKEHHE MaTepuaja. BBICOKHIT XyH0KECTBEHHBI YPOBEHb TBOPYECKOW pabOTHI,
TEXHUKU U KaYeCTBO UCIOJHEHUS.

21-25 6ansioB cTaBUTCSH, €CJIH 00y IAFOIIHIICS:

B pemeHnn 3amadu BKJIIOYAIOTCS KaK MaTepualibl, MMEIOIIME HEMOCPEICTBEHHOE OTHOIIEHHE K TeMe, Tak U
MarepHalbl, He UMEIOIIKUE OTHOILIEHU K Hel. YactuyHoe packpsitue TeMbl. IIponecc pemenus Henonssii. IIpucyrcTByer
HapylIeHHE JIOTUKH, HO OHM HHYYThb HE MeEIlaeT OXHIaeMoMy pe3yibraTy. CpeqHHH ypOBEHb TBOPUYECKOIH pabOTHl,
TEXHUKA ¥ KaYECTBO HCITOTHCHUS.

17-20 6an10B CTaBUTCSI, €CJIU 00yUaIOIIHiics:

B pemennm 3amadd BKIIOYHI MaTepHaNbl, HE HMEIOIIME OTHONICHHWS K TeMme, coOpaHHas WHpOpMamus He
aHATM3UPYETCS W HE OICHWBAaeTCA. TeMa MpaKTHYECKH He pacKphiTa. [Ipolecc pemeHus HETOYHBIN, HO MPHUCYTCTBYET
noruka. Hu3kuit ypoBeHb TBOpUYECKOH pabOTHI, TCXHUKU M KA4ECTBO HCTIOTHEHUS.

0-16 6ans10B cTAaBUTCS, €CJIH 00yUYAIOIIMIACS:

Tema 3amanust He packpbita. [Ipoliecc pemieHHs HETOUHBIA WM HEMpaBWIbHBIM. OTCyTCTByeT Joruka. Hinke
CPEIHEro ypOBEHb TBOPYECKOM pabOThI, TEXHUKH U KAYECTBO UCIIOTHEHHUSI.

4.2.1.3. OueHo4yHble cpeacTBA.

Dopmyaupoexu 3a0aHul
Bompocsl k 3auery:
IMoustue dusmyeckoii 3amgaun. Kinaccubukarms Gu3ndeckux 3amad.
. Ucionb3oBaHme 3a7ad Ha ypoKax pa3HBIX THIIOB.
. [IpumepHas cTpyKkTypa ypoka pemreHus 3a1a4. [I[pumepHsie mpasmiia 0OpMIICHHS PEIICHAS 3a/1a9H.
. Meronuka penieHus 3a1a4 1Mo KHHEMAaTHKe.
. Metonunka penieHus 3a1a4 1mo TUHAMUKe.
. MeToauka pemieHus 3aad 1o CTaTHKe.
. KoopanHaTHO-BEKTOPHBIN METOA pPELIeHUS 3a0a4 MEXaHUKH.
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. MeToauka perieHus 3a1a4 Ha 3aKOH COXPaHEHUS HMITYJIbCa.

9. MeToanka penieHus 3a1a4 Ha KoyebaTeIbHOe ABHKEHHE.

10. I'padmaeckue 3amaun N0 KHHEMATHKE.

11 .Borpochl METOAMKH pelIeHHs KOJILHBIX 3a/1a4 110 TepMOJHMHAMUKE.

12. Bomrpocs! METOIMKH PEIISHHS IIKOJIBHBIX 337a4 110 MOJIEKYIIPHO-KHHETUIECKOH TEOpHH.
13. I'padudeckue 3a1a4n Ha Ta30BBIE 3aKOHBI.

14.0OcobenHOCTH penieHns 3a1ay 10 TeMe SIEKTPOCTATHKA.

15. Meroaunka penieHus 3a1a4 Ha 3aKOHbI TOCTOSHHOTO TOKa.

16. MeTtoauka pemenus 3aaa4 Ha cuity Jlopenna u Ammnepa.

17. Bompocsl METOIMKY PEIIEHUS IIKOIbHBIX 3aJjau Ha 3aKOH 3J1€KTPOMAarHUTHON MHIYKIHH.
18. Bonpocsl MeTOIMKN 00yUEHUs PEMICHHUIO 33249 10 TEOMETPHUUECKOHN OITHKE.

19. Bonpocsl MeTOIMKN 00yUEHUS PEMISHHUIO 337124 10 ONTHKE

20. AHanu3 XapakTepHBIX 33a7ad M METOJUKH UX PEIICHHS [0 aTOMHOH U SIepHON (H3HUKe.

3aaaqn JJIA pCIICHUA Ha 3a4CTE

1 B BUHTOBOI k€00 MOJIOKEH TsDKENbIH mapuk. C KakMM yCKOPEHHEM a Hy)KHO TSHYThb HHUTh, HAMOTaHHYIO Ha
LMJIHHIP C 7Keno00M, 4TOOB! IapuK Hajian CBOOOIHO, €ClIM JUaMeTp LMIMHAPA paBeH /I, a mar BUHTOBOTO )kenoba paBeH
h?

2 B MOMEHT, KOT/]a TPOHYJICS [10€3]], TPOBOXKAIOIINI Haual paBHOMEPHO 0exaTh 10 X0y M0e3/1a CO CKOPOCThIO 3,5
Mm/c. [IpuHuMas ABMKEHHUE 110€3/1a PABHOYCKOPEHHBIM, OIIPEAEIUTh CKOPOCTh 10€31a B TOT MOMEHT, KOI'ja IIPOBOXKAaEeMbIi
MOPAaBHSETCS C IPOBOKAIOIIHM.

3 CBoOOIHO TIaIafoIIee TEJo 3a MOCIETHIO CEKyHAY MajaeHus mpouuto 1/3 cBoero myTtwn. HailTh BpeMs nmaneHus u
BBICOTY, C KOTOPO# yIajo Temo.

4 Haiitu cuity, ¢ KOTOPOM TOHKUH OTHOPOJHBIN CTEpPKeHb Macchl M 1 JuinHBI L JeficTByeT Ha MaTepuaibHYIO TOUKY



MaccChl M, HaXOSIIYIOCS Ha PACCTOSHUH b OT OMIKalIero KOHIa CTePKHS.

5 Koneco, Bpaiasch paBHO3aMeIJICHHO, 3a 60 ¢, yMEHBIIIIO CBOKO 4acToTy ¢ 300 06/mMuH mo 180 o6/Mun. Haiitu
YIJI0BOE YCKOPEHHE KoJIeca M YUCI0 000POTOB KOJieca 3a 3TO BpeMsi.

6 Cuapsg maccoi 2 kr, netsmuii co ckopocteio 200 M/c, pa3pbiBaeTcst Ha JBa ockonka. [lepBblii 0ckoI0K Maccoid 1
Kr JeTuT nox yriioM 900 k nepBoHauaIbHOMY HampaBlieHHIo co ckopocThio 300 M/c. Halinure ckopocTh BTOPOTO OCKOJIKA.

7 Teno maccoii M 1BUKETCS MIPSIMOJIMHENHO ¢ YCKOPEHHUEM A 10 FOPU30HTAIBHOM INIOCKOCTH MO AEHCTBUEM CHIIBI
F, oOpasyromeit ¢ ropm3oHTOM yrom o. OnpemenwuTs BETHYUHY OSTOH CHIIBL, ecid KO3 (p(QHUIMEHT TpeHus MexmIy
MepeIBUTaeMbIM TEJIOM U IIIOCKOCTBIO paBeH k.

6 MoJoT Maccoii 5 Kr, IBUrasich CO CKOPOCTBIO 4 M/C, yIapsieT IO JKEJIC3HOMY H3/ENHI0, JIeKaleMy Ha HaKOBaJIbHE.
Macca HakOBanbHHU BMecCTe ¢ u3zaenueM 95 kr. Cunrast yaap abCOMOTHO HEYIPYTHM, ONIPEACIUTh SHEPTUIO, PACXOLYEMYIO
Ha KOBKY u3zenust. YeMy paBeH KIJ Iporecca KOBKH IPH JaHHBIX yCIOBHAX?

7 MaxoBoe K0j1eco HauMHaeT BpamaThCs ¢ yriaoBeIM yckoperueM 0.5 pan/c2 u yepe3 15 ¢ mocie Havana ABHKEHHS
npuobperaeT MOMEHT uMmyibca 73.5 kr*m2/c. Haiitm kuHeTHueckyro sHepruio kojeca depe3 20 ¢ mocie Hadana
JIBYDKCHUSI.

8 [Monblid miap, OTIUTHIA W3 YyryHa, IUIaBaeT B BOJE, NMOTPY3MBIIMCH POBHO HamoyioBuHy. Haiitm oObem V
BHYTPCHHEH MOJIOCTH IIapa, €CIM Macca Iapa 5 Kr, a INIOTHOCTh 4yryHa 7,8 r/cMm3 .

9 B cocya €O pPTYThIO OMyCKAIOT OTKPBITYIO CTEKIITHHYIO TPYOKY, OCTaBIsisi HaJ[ MOBEPXHOCTHIO KOHEI JIUHON 60
cM. 3ateM TpyOKy 3akpbiBatoT U emre Ha 30 cM. OnpenenuTh BBICOTY cTojI0a Bo3ayxa B TpyOke. ATMochepHOe naBieHue
760 mm pt. CT. (105 ITa)

10 M3 BepTUKAJIBHO DPACIHOJIOXKEHHOTO KOHAEHCATOpa C HayajdbHONH eMKOCThI0 12 MK® paBHOMEpPHO BBITEKAeT
3amonHsaBIAi ero kepocuH (E = 2). B menn, coenunsromeit kounercatop ¢ barapeeit, 3J1C xoropoii 24 B, mpoTekaet npu
3TOM TOK cwioi | MKA. 3a CKOJIBKO CEKyHJ BBITEUET BECh KEPOCHH? BHYTPEHHHUM CONPOTHBICHHEM HCTOYHHKA TOKa H
COIIPOTHBIICHHEM NTPOBOIOB NTPEHEOPEYb.

11. B umnuamp 3axmoueHo m=1,6 xr kuciopona npu temmeparype 170 C u gaBnenuu 4 105 Ila. Jlo xakoit
TEMIIEpaTypbl Hy’KHO N300apHO HArpeTh KUCIOPO/, 4TOObI paboTa Mo pacmupenuto obuta paBHa 4 104 JIx?

12 Kopa0Jib MIBIBET Ha FOT CO CKOPOCTHIO 42,3 KM/4. 3aMETHB B MOpE KaTep, HaOIr01aTelb, HaXoAsIeecs Ha manyoe
Kopabmsi, Ompeaenui, 4To KaTep JBHIKETCS Ha CEBEPO-BOCTOK co ckopocThio 30 km/4. KakoBo abcomtoTHas CKOpPOCTh
KaTepa U B KaKkOM HarpasiieHiH oH uaet? (30 km/4., Ha I0ro-BOCTOK).

13 Ilocne MPEKpallCHUA TATHU JIOKOMOTHUBA COCTAaB OCTAHOBWJICSA HAa TOPU3OHTAJIBHOM YYACTKE IYTH Y€pPE3 60 c.
OHpC,I[eJ'II/ITe paccTosiHue, HpOﬁZ{GHHOG Moe3A0M 3a 3TO BpEMs, €CJIM U3BCCTHO, UTO CHJIa CONPOTUBJICHHUA ABUKCHUIO HE
3aBHUCUT OT CKOPOCTHU U COCTABJIACT 2% Beca 3TOro cocTaga.

14 C xaxoii MakCUMaJIbHOH CKOPOCTBIO MOXKET €XaTh MOTOLMKJINCT MO TOPU30HTAILHOM INIOCKOCTH, OIHCHIBAs IyTY
pamrycom 100 M, ecimn ko3 uuueHT TpeHus pe3uHsl o mouBy 0,4. Ha xakoil yroy oT BEpTHKAIBFHOTO MOJIOKEHHS OH MPH
9TOM OTKJIOHSETCS?

15. IBa Toueunsix 3apsma mo 10 vHKn 3akperuieHsl Ha paccrossHMM 4 cM Apyr oT apyra. Ilocepeanne Mexmy
3apsiiaMu [IOMEINAIoT 3apsHKeHHYI0 YacTHIly Maccoil 2 Mr ¢ 3apsanoM 36 HKi u otmyckaroT. Kakyio ckopocTs nmpuobperer
YyacTHIla Ha OOJBIIOM PACCTOSIHUU OT 3apsioB?
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