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Conep:xanue

1. IlepedeHb IUIAaHUPYEMBIX PE3YJILTATOB OOYYEHUS IO JUCLUIUIMHE (MOMYJIO), COOTHECEHHBIX C IUTAHHPYEMBIMH
pesynsratamu ocsoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O6beM AWCUUILIAHBI (MOZYNS) B 3a4YEeTHBIX CIMUHHUIIAX C YKa3aHWEM KOJMYECTBA YacCOB, BBINCICHHBIX Ha
KOHTaKTHYIO pa0oTy 00ydarommxcs ¢ mpenogaBateieM (M0 BHIaM y4eOHBIX 3aHATHH) U HAa CaMOCTOSTENbHYIO paboTy
oOyJaromuxcs

4. Conep:xaHue IUCIHMIDIMHEI (MOIYIS), CTPYKTYPHPOBAaHHOE O TeMaM (pa3zenaM) C yKa3aHHeM OTBEISCHHOTO Ha
HHUX KOJMYECTBA aKaJleMUYECKUX YacOB M BUJOB YUeOHBIX 3aHATHH

4.1. CTpyKTypa ¥ TeMaTHYECKHH IJIaH KOHTAaKTHOM U CaMOCTOSTENBHON paboThI 110 JUCHUILIHHE (MO/YIIIO)

4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIIN)

5. IlepederHs yueOHO-METOAMYECKOTO OOECTICUCHHUS TSI CAMOCTOSATENFHON PabOTHI 00YJArOUIMXCS IO AMCIUTLINHE
(Momym0)

6. ®oHJI OLICHOYHBIX CPEJICTB MO TUCIUIUIUHE (MOIYJIIIO)

7. IlepedeHs uTepaTypbl, HEOOXOTUMOH TSI OCBOSHHS JUCIUTUINHBI (MOIYIIS)

8. IlepeueHb pecypcoB MHPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOHN ceTH "MHTepHeT", HeOOXOAUMBIX ISl OCBOCHHS
JUCIUTUTAHBI (MOIYIIN)

9. MeToanueckue ykazaHus AJsl 00y4aronnXxcs 110 OCBOCHUIO TUCHUILTHHBI (MOJYJIS)

10. IMepeuens HHOPMAIMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBbIX [IPU OCYIIECTBICHUH 00pa30BaTEILHOTO MpOoIecca 1Mo
JMCUUIUIAHE (MOJYJI0), BKJIIOYAsl MepeYeHb MPOrpaMMHOT0 obOecrieueHrs 1 HHOOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IpU
HEO0OXOTUMOCTH)

11. OnucaHre MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOAMMOM ISl OCYIICCTBICHUS 00pPa30BaTEILHOTO MpoIecca
10 JUCIUIUTHHE (MOIYITIO)

12. CpeactBa ajanTaiuu MpernoiaBaHus JUCIUAIUIAHBI (MOYJIs) K MOTPEOHOCTAM O0YYAIONIHNXCS HHBAUIOB U JIHII C
OTpaHUYECHHBIMH BO3MOXXHOCTSMU 3[IOPOBBS

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB
14. Ipunoxenue No2. [lepeyeHs nmurepaTypbl, HEOOXOIUMOM AJIsI OCBOCHUS JUCIUILIIMHBI (MOYJIs)

15. Tlpumoxxenne Ne3. IlepedeHr HMHPOPMAIMOHHBIX TEXHOJOTHH, HCHOIB3YEMBIX IS OCBOCHHS IUCIHILIHHEL
(MozyJ1s), BKIIFOUasi IepeueHb NPOrpaMMHOI0 00ecriedeH s U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



[porpaMmy qUCUHMILTHHBI pa3paboTai(a)(u) ToueHT, K.H. (qoueHt) Jlatunos 3.A. (Kadenpa dusukn).

1. IlepeyeHb MUIAHUPYEMBIX pPe3yJbTATOB OO0y4YeHHs] IO JUCHMILIHHEe (MOIYJI0), COOTHECEHHBIX C
IUIAHUPYeMBbIMH pe3yabTaTamu ocsoenust OIIOII BO

O6yqa}01111/1171c>1, OCBOUBILHI JAUCHUIUIARY (MOZ[yJ'II)), JOJIDKCH 06JlaﬂaTI) CJICAYIOIMNMHU KOMIICTCHIIUSAMMU:

HIugp Pacuiugposka
KOMIIETeHIIUH npuodperaemMoil KOMIeTeHUMHU
IK-3 CrocoOeH MpPOEKTUPOBATh, OPraHW3OBHIBATH W AHATM3UPOBATh IIEAATOTHUECKYIO IEATEIHHOCTB,

oOecrieunBasl MOCJICIOBATEILHOCTh M3JIOKCHHS MaTepHaia M MEKIUCIUIUIMHAPHBIC CBSI3H MaTeMAaTHKH U
(hU3UKHU C IPYTUMH JTUCIUTUTAHAME

TIK-3.1 3HATH METOJIBI MPOCKTUPOBAHUS, OPTaHU3AIMN M aHATTN3a TIeIarOTHIECKOM A TSITbHOCTH JIJIS
0OecTieueHHS OCIe0BATEIEHOCTH H3IIOKEHHS MaTepHalla, YCTAHOBICHUS MEKIUCIUIUTHHAPHBIX CBS3EH
MaTeMaTUKU U (U3UKHU C TPYTUMH TUCIUATUTMHAMH

IIK-3.2 YMeTh mpOoeKTHPOBAaTh, OPTaHN30BBIBATh M aHATM3UPOBATD MEIaTrOTHIECCKYIO ICATENFHOCTE, 00ecednBast
[TOCTICIOBATEIEHOCTD U3JI0KESHHUS MaTepraa M MEXIUCIUIDTHHAPHEIC CBA3M MAaTEMATHKH U (PU3UKH C
MPYTUME JUCIUATUTHHAMH

TIK-3.3 BJ'IaZ[eTL CIIOCOOHOCTBIO IMPOCKTUPOBAThb, OPraHU30BbIBATh U AHAJIU3UPOBATH II€AAarOorui4€CKyro
JICATCIIBHOCTD, obecrneunBas NOCJICA0BATCIIBHOCTD U3JIOKCHUA MAaTEpHralia U MCKAUCHUIIIIMHAPHBIC CBA3U
MAaTEMATUKHU U CI)I/IBI/IKI/I C ApyruMu JUCHUIITIMHAMHA

OO0y4aroniuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB):
JlomkeH 3HaTh:

MCTOAbl HNPOCKTUPOBAHHA, OpraHu3allid W aHaJIu3a Henaromqecxoifl ACATCIbHOCTH  IJIA obecreueHus
NOCJICAOBATCIIBHOCTU HU3JIOKCHUA MATCpHalid, YCTAHOBJIICHUS MCKAUCHUIITIMHAPHBIX CBs3CH (1)I/ISI/IKI/I ¢ MaTEeMAaTHUKOM
IIpyu pCHICHUH 3a4a4 MTOBBIIICHHOM TPYAHOCTH.

JloJKeH ymMeTh:

MIPOCKTUPOBATh, OPTaHW3OBHIBATH W AHAJIM3HPOBATh IEJATOTMYECKYI0 JAESTEIbHOCTb, OOecrednBas
TIOCIJIEI0BATENILHOCTD M3JIOKEHHST MaTepHala W MEeKANCIMIUIMHAPHBIE CBSI3W (U3MKH ¢ MAaTEeMaTHKOM NpH peleHnH
3aj1a4 MOBBILIEHHOH TPYHOCTH 1O (PU3UKeE.

I[OJ'DKCH BJIaaCTh:

CIOCOOHOCTBIO MPOEKTHUPOBATH, OPTraHW30BBIBATh U AHANM3MPOBATH MEAATOTMUYECKYIO AEATENBHOCTh, 00eCTIeUnBast
MOCJIEI0BATENILHOCTh M3JI0XKEHHsI MaTepralia U MEeXIUCIUIUIMHAPHBIE CBSI3U (DU3MKH C MAaTEMaTHUKON MPHU PEICHUH 3a]1a4
MOBBILIEHHOH TPYIHOCTH 1O (hU3UKE.

2. MecTo qucuumiunel (MoayJsi) B ctpykrype OIIOII BO

Jannas pucnuminHa (Moayiis) BKmodeHa B pazznen "b1.B.02.01 ducrumamasl (Mogyim)" OCHOBHOHM mpodeccHoHaTIbHOU
oOpazoBarenbHO# porpammbl 44.03.05 "Ilenarornyeckoe odpazoBanue (¢ AByMs MpoduisiMu noAroToBky) (MaremaTuka
n puznka)" ¥ OTHOCHUTCS K 4acTH, (HPOpMHUPYEeMOH ydacTHHKaMH 00pa30BaTEIbHBIX OTHOLICHHH.

OcBaunBaercs Ha 5 Kypce B 9 cemectpe.

3. O0beM AuCHMILVIMHBI (MOAYJISA) B 32a4eTHBIX eIMHMLAX C YKA3aHMEM KOJIMYeCTBa 4YacoB, BbIAEJEHHbIX HA
KOHTAKTHYI0 padoTy o0y4alomuxcsi ¢ nmpemnojgasarejeM (0 BHAAM y4eOHBIX 3aHATHI) 1 HA CAMOCTOSATEIbHYIO
padoty o0yuarommuxcst

OO6m1ast TPyAOEMKOCTh TUCIMIUIMHEI COCTaBIAeT 3 3aueTHBIX(bIe) equanl(pl) Ha 108 gaca(oB).

KonrakrtHast pabdora - 54 uaca(oB), B ToM uucie Jekiuu - 0 gaca(oB), mpakTH4ecKue 3aHATHS - 54 dyaca(os),
nabopatopHbie paboThl - 0 yaca(oB), KOHTPOJIb CAMOCTOSTEILHON PaboTHI - 0 yaca(oB).

CamocrostensHas pabota - 54 gaca(oB).
KonTtpons (3auét / ax3amen) - 0 yaca(oB).

d)opMa MMPOMEIKYTOUYHOI'O KOHTPOJISI AUCHUIIJIMHBI: 3a4€T B 9 CeMECTpE.

4. Copep:xxkaHue IHCUMILUIMHBI (MOAYJisl), CTPYKTYPHPOBAaHHOe IO TemaMm (pa3zejaM) ¢ YKazaHHEM
OTBeJeHHOI'0 HA HUX KOJIMYeCTBAa aKaJeMHUYeCKHUX YacOB 1 BHIOB YUeOHBIX 3aHATHIl



4.1 CTpyKTypa M TeMaTHYeCKHUi VIAH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThI 0 AUCHUILINHE (MOAYJII0)
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1 Tema 1. OO1ine BOIPOCH METOMKHU PEIICHUS GUIHICCKIX 9 0 8 0 8
" [3agau.
2. [Tema 2. Mexanuka. MonekynsipHas ¢pU3MKa U TepMOAMHAMUKa | 9 0 16 0 16
3. [Tema 3. DnekrpudectBo 1 MarHeTH3M. OnTHKA. 9 0 14 0 14
4. |Tema 4. AToMHas U siiepHas QHU3MKa 9 0 16 0 16
Hroro: 108 0 54 0 54

4.2 CoaepxxaHue TUCUMILIMHBI (MOLYJ151)

Tema 1. O01mue BOIpochl METOAUKH pelieHns GU3NYecKux 3aaay.

[Monstue dusnueckoit 3amaun. Knaccupukanus Gusndeckux 3azad M0 IUNAKTHYECKUM LM (TPESHHPOBOYHBIE,
KOMOMHHUPOBaHHBIE, TBOPYECKHUE), MO CTPYKTYpe (GU3MKH (IKCHEPHUMEHTAIbHbIE, TEOPETUYECKUE, BHIYUCIUTENBHBIE), 110
cnoco0y 3aiaHMsi YCJOBHUs (CIIOBECHBIE WJIM TEKCTOBBIC, TpaduyecKkue WIM HarjIsJHble, DKCIIEPUMEHTAJbHbIC, C
HETIOJHBIMH JaHHBIMH), pacyeTHBIC U KaueCTBEHHBIE, 10 COAEPKAHHIO (II0 MEXaHHKEe, TePMOJUHAMUKE, SJIEKTPHUECTBY U
T. 1., KOMOMHHPOBAHHBIE), 10 YPOBHIO CJIIOKHOCTH. 3HaUCHHE 3a]ay B OOYUEHHU WM Pa3BUTUH yyamuxcs. Mcnonb3oBaHue
3aJa4 Ha YpOKaxX Ppa3HBIX THUNOB (M3y4eHWs HOBBIX 3HAHUIl, MOBTOPEHHS, KOHTPOJS W KOPPEKIHM 3HAHUH M Jp.).
[TpumepHas cTpyKTypa ypoka perieHus 3aaad. [IpuMepHslie nmpasuia opopMIICHHS pEIICHHs 3a1a49u.

Tema 2. Mexanuka. MoJjiekyJasipHas pu3NKa 1 TePMOIUHAMMKA

Mertonuka pemeHusl 3a7ad IO pa3feinaM MEXaHWKH (KMHEMaTHKa, NUHAaMHKa, CTAaTHKA, 3aKOHBI COXPaHEHHSA).
KooparHaTHO-BEKTOPHBIN METOM PELICHUS 3a1a4.

Kunemaruka. /lunamuka. Cratuka. Bormpochl METOAMKM pELICHUs IIKOJBbHBIX 33/a4 10 MOJICKYJSIpHOH (u3nke
(TepMoaMHAMUKa, Ta30BbI€ 3aKOHBI, MOJIEKYIIPHO-KHHETHUECKAs TEOPHS).

TepmoanHamuka u ra3oBbie 3akoHbl. OcHOBBI MKT.
Tema 3. DiiekTpu4ecTBO U Maruerusm. Onruka.

OCOOCHHOCTH pEIeHUs 3aa4d M0 pa3eny "DIeKTpUYecTBO U MarHeTH3M" (3JIEKTPOCTATHKA, 3aKOHBI TOCTOSIHHOTO
TOKa, DJICKTPUICCKUE U MarHUTHBIC HOHS[).

OnekTpocTaTuka. 3aKOHBI MOCTOSHHOTO TOKa. OiieKTpomarHetusMm. KoseOanus n BonHbL. Bompocsl MeTonuku
00ydeHust penIeHuIo 3a1ad 10 ONTHKE (TeoMeTpHUYecKast ONTHKA, BOJHOBAS ONTHKA).

3aKOHBI TeOMETPUUECKOIl ONTHKK. BoHOBas onTHka.

Tema 4. AToMHasi ¥ siiepHast pusuka

AHanu3 XapakTepHbIX 3a/1a4 ¥ METOJWKH MX PELICHHs 110 aTOMHOH U saepHoi ¢usuke. CTpoeHne aTOMHOTO sipa.
[Iporon-HeliTpoHHas Mozaenpb sapa. OCHOBHBIE XapaKTEPHUCTUKH aTOMHOTO sipa. PaguoaktuBHocTh. [IpaBnina cMmerneHus

IIpyu paJuOAaKTHUBHBIX pacrajaax. 3akoH PAAUOAKTUBHOI'O pacraja. ﬂﬂeprIe pcaknuun. 3aKOHBI COXpaHCHUA MpPHU AACPHBIX
peaKkuuAx. Peakuuu neneHus TSKEIIBIX U CHHTE3a JIETKUX aTOMHBIX AAep.

5. TlepeyeHb Y4eOHO-MeETOAUYECKOr0 o0ecnmeyeHHs /ISl CaAMOCTOSITEbHOIH padoThl o0yyalmuxcsi MO
JMCUMILIUHE (MOAYJII0)

CamocrositenibHass paboTa OOydYarOIIUXCSl BBHINMONHAETCS 10 3aJaHdui0 M IPH METOAMYECKOM PYKOBOJCTBE
npenogasaTens, HO 0e3 ero HemocpeacTBeHHoro ydactus. CamocrositensHas paboTa mHopapaszensiercss Ha
CaMOCTOSATENILHYIO PadOTy Ha ayAWTOPHBIX 3aHATHSX W HA BHEAYIUTOPHYIO CaMOCTOSTENIbHYIO padoTy. CamocTosTenbHas
pabora oOy4aronuxcs BKIFOYAET KaK ITOJIHOCTBIO CAMOCTOSITEIbHOE OCBOGHHE OTAEIBHBIX TeM (Pa3ZesioB) MUCIUITIMHEI,
TaKk W npopaboTKy TeM (pa3zienoB), OCBaMBAEMbIX BO BpeMs ayAMTOpPHOW paboThl. Bo Bpems caMOCTOSTENbHON paboTh
oOydaromuecss 4WTalOT M KOHCHEKTHPYIOT YYeOHYI0, HAYYHYI0 M CIPaBOYHYIO JIUTEPATypy, BBHINOJNHAIOT 3aJaHHSA,
HaTpaBJIeHHBIE HA 3aKpeIUIeHHE 3HAHWKH M OTPAabOTKy YMEHHI M HABBIKOB, TOTOBATCS K TEKYIIEMY M HPOMEXYTOIHOMY
KOHTPOJIIO 110 TUCLMIIIIMHE.

OpFaHI/IBaL{I/IH CaMOCTOSITeIILHOM pa6OTLI 06yqa}01111/1xcs{ PEriiaMeHTHUPYCTCA HOPMAaTUBHBIMU JOKYMCHTAMU, yqe6H0-



MeTOZ{H‘IeCKOﬁ nnTepaTypoﬁ 1 3JICKTPOHHBIMU 06pa3OBaTeHLHI)IMI/I pecypcaMu, BKIrO4das:

TTopsimok opraHW3alid M OCYIIECTBICHUS 00pa30BaTENLHOW NEATEIHPHOCTH 1O 00pa3oBaTENbHBIM IpOorpaMMaM
BEICIIIETO O00pa30BaHUS — IporpaMMmaM OakajaBpuaTa, MpOTpaMMaM CIEHHAINTEeTa, IPOorpaMMaM MaruCTPaTyphl
(yTBepkIeHHBIN nprka3oM MHUHHCTEPCTBA HAyKU W BBICIIEro oOpa3oBanusi Poccuiickoit deaeparmu ot 6 ampens 2021
rona No 245)

YcraB  ¢emepambHOTO  TOCYNAapCTBEHHOTO  aBTOHOMHOTO — oOpas3oBaTenmbHOTO  yupexkaeHus "KazaHckuit
(ITpuBomkckuit) henepanbHBIN YHUBEpCUTET"

[IpaBuna BHYTpeHHero pacnopsaka (eaepanbHOro TOCYNapCTBEHHOTO aBTOHOMHOTO — 00pa30BaTeNbHOTO
yUpEeXIEeHUs BEICIIEro nmpodeccruoHaibHoro oopasosanus "Kazaunckuii (I1puBosnkckuil) dpenepaibHblil yHuBepcuTet"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBosmkckoro) ¢enepaisHOTO yHUBEpCUTETA

6. ®oH/1 OLIEHOYHBIX CPECTB MO JUCHUILINHE (MOLYJIIO)

@oHIl OLEHOYHBIX CPEACTB IO AWCHUIUIMHE (MOMAYIIO) BKIJIIOYAET OICHOYHBIC MaTEepHalbl, HalpaBlICHHBIC Ha
MIPOBEPKY OCBOCHUS KOMIICTCHIMH, B TOM 4YHCJIE 3HAaHWH, YMEHHH M HaBBIKOB. (DOHA OIICHOYHBIX CPEICTB BKIIIOYACT
OILIEHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJIS M OLIEHOYHBIE CPECTBA IPOMEKYTOUHOH aTTeCTalnH.

B ¢oHze O11eHOYHBIX CPEICTB CONEPKUTCS Clienytolias HH)OpMaIHsi:

- COOTBETCTBHE KOMIICTCHIIUH ITAHUPYEMBIM Pe3yJIbTaTaM 00y4eHHs 110 AUCHHUILTHHE (MOAYIIO);
- KpUTEPUH OLIEHUBAHHS CPOPMUPOBAHHOCTH KOMIIETSHIHH;

- MeXaHMU3M (OPMHUPOBaHHS OLEHKHU 110 JUCLUUILIHHE (MOJYIIO);

- OIIMCaHUE TOPsIKA IPUMEHEHHS U IIPOLIEAYPHI OLICHUBAHUS IS KaXKIOTO OLICHOYHOT'O CPEICTBA;
- KPUTEPUH OLICHUBAHHMS JJIsl K&XKJI0T0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAaHUC OLCHOYHBIX CPEACTB, BKJIIOYasd Tpe6OBaHI/IiI, NpeABABIIACMBIC K HeﬁCTBHHM 06y‘IaIOH.II/IXC$I,
ACMOHCTPUPYCMBIM PE3YJIbTATAM, 3a1aHU PA3JIMYHBIX THUIIOB.

®DOoHZ OIIEHOYHBIX CPECTB MO OUCHUIUTHHE HaxoanuTcs B [Ipmoxernn 1 k mporpaMMe TUCIUIDTHHBL (MOIYITIO).

7. llepeuyeHb JUTEPATYPbl, HEOOXOAMMOM AJIS OCBOCHUS AUCUMILIMHBI (MOLYJI51)

OcBoeHHe TUCHUIUIMHBI (MOAYJISA) MpeanojiaraeT W3yuyeHHe OCHOBHON M JOTONHUTENBHONW y4eOHON JIUTEepaTyphbl.
JlutepaTypa MOKeT OBITh JOCTYIIHA OOYUYAIOIIMMCS B OJTHOM M3 JIByX BaApHAHTOB (JINOO B 00OUX M3 HUX):

- B DJICKTPOHHOM BHJC - HYCPE3 DJICKTPOHHBIC OMONMOTEYHbIE CHCTEMbI HA OCHOBAHUHU 3aKIOYEHHBIX KDY
AOTOBOPOB € HpaBOO6J’Ia,Z[aTeJ'I$IMI/I;

- B meyaTHOM BuJie - B Hayunoit 6ubmuorexe EnaGysxxckoro nacturyta KOVY. OGyuatonuecs moiay4yaroT y4eOHyIo
JUTEepaTypy Ha abOHEMEHTE [0 YHTATEIbCKMM OWJIeTaM B COOTBETCTBHHM C MpaBHJIaMH I0JIb30BaHus HaydHOit
OUOIMOTEKOI.

DJIeKTPOHHBIE U3AaHKS TOCTYITHBI AUCTAHIIMOHHO M3 JI00O0H TOUKU NPHU BBEIEHUU 00YYaIOLIMMCS CBOETO JIOTHHA U
napojsi OT JMYHOro KaOuHera B cucreMe "DJeKTpoHHBIH yHuBepcuteT". Ilpu HCIONIB30BaHMM IEYATHBIX H3JaHUIT
OubnuoTeuHpli (GOHI JOJKEH OBITh YKOMIUIEKTOBAaH MMM M3 pacyera He Menee 0,25 sk3emiuispa Ha KaxIoro
o0ydaroierocst U3 4Mcia JIML, OJHOBPEMEHHO OCBAaUBAIONINX AaHHYIO JUCIHUILIUHY.

[epedens yueOHO muTEpaTYpPhl, HEOOXOIUMOM ISl OCBOCHMS TUCIUIUTHHEI (MOAYJIs), HaxoauTes B [Ipunoxennn 2
K pabodeil mporpamme AUCHUIUTUHBI. OH MOUIEKHUT OOHOBJICHHIO TPH H3MEHEHHH YCJIOBHH aoroBopoB KOV ¢
npaBooONaaTeNsIMi DJIEKTPOHHBIX M3JAHWH M IPU HM3MEHEHWH KoMmiuiekToBaHus QounoB HayuHoit Oubnmorexu
Enabyxckoro uactutyTa KOV,

8. Ilepeuenb pecypcoB MH(OPMAIHMOHHO-TETEKOMMYHUKANMOHHOU ceTu '"WHTepHeT'", HEOOXOAUMBIX s
OCBOEHMSI JMCHUILTUHBI (MOAYJIsT)

Poccuiickoe o6pazoBanue - denepanpHblii moptain - http://www.edu.ru

®duzuka B OTKpeITOM KOJLIEKE - http://www.physics.ru
Bcepoccuiickast onummuana mo $usuke — https://olimpiada.ru/activity/74/tasks

9. MeTonnyeckne yKazaHus 1J1s1 00y4al0mMXcsl M0 0CBOEHUIO THCIUIITHHBI (MOIYJIsT)

Bupn pador MeTtoanveckne peKOMeH AN

MMPpaKTUICCKUe Ha MPAKTUYCCKUX 3aHATHUAX TPOU3ZBOANUTCA PCIICHNUE TUIIOBLIX 3a/a4 U 3a/1av IIOBBIIIEHHOM CJI0KHOCTH

3aHATHUA C UCIIOJIb30BAHNUEM HM3YUYCHHBIX METOJ0B; TIOCTAHOBKA Pabora Ha MPAKTUYCCKUX 3aHATHUAX
nmpeamnojiara€T mMOBTOPECHUEC TCOPETUIECKOI0 MaT€purajia, aAKTUBHOC Y4aCTHC B COBMECTHOM PECHICHUN
3aaa4, OTYCTHI 110 BBITTOJTHEHHOM JOMAITHEH pa60Te, BBICTYIINICHUA C TOKJIaAaMU U BBITIOJTHCHUC



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

Bun pador MeToauyeckue peKoMeHAAINU

3az[aH1/1171 o4 pYKOBOACTBOM IIPEIoAaBaTeIIA.

camocrosTenbHass| CaMocTosTeNbHAS padoTa CTYACHTOB 110 AUAAKTHYECKOI CYTH NMPEACTaBIsIET COO0M KOMIUIEKC yCIOBHMA
pabora 00y4eHMsl, OpraHu3yeMbIX IPEIoiaBaTesIeM U HallpaBJICHHBIX Ha CAMOIIOJITOTOBKY ydaluxcs. Y4yeOHas
JIeITeNIbHOCTh MPOTEKAeT 0e3 HeIMOCPEICTBEHHOTO yYacTHs IPEIOoaBaTels 1 3aKII04aeTcs B
npopaboTKe JEKINOHHOTO MaTepHalia, MOJAr0TOBKE K YCTHOMY OIIPOCY U TECTHPOBAHUIO, K
Ta00PaTOPHBIM 3aHATHAM; H3Y9E€HUN YIeOHON JINTEPATYPhl U3 OCHOBHOTO M JOTIOJHUTEIFHOTO CIHCKA

3a4er 3ayer siBsieTcst GOPMOIT OLIEHKH KauecTBa OCBOSHHUS CTYJJCHTOM 00pa30BaTeIbHOM MTPOrpaMMBbl 110
qucnuiuinge. I1o pesynbpraTam 3aueTa CTYAEHTY BBICTaBIISETCS OLICHKA "'3a4TeHO" MK "He 3aUTeHO".
3a4eT MOXKET IPOBOIUTELCS B (hopMe YCTHOTO orpoca 1o Oueram (Bonpocam) wiiu 6e3 OnieTos, ¢
NpeBapuTeIbHON OATOTOBKOW MM 0e3 OATOTOBKH, 10 ycMoTpeHuto kadeapsl. [Ipenonasarens
MOXET NPOCTABUTH 3a4eT 0€3 OIpoca MM COOECeI0BAHNS TEM CTyCHTaM, KOTOPbIE aKTHBHO
Y4YaCTBOBAJIM HA MPAKTHIECKUX 3aHATHSIX.

10. Tlepeyenr WH(POPMAUMOHHBIX TEXHOJIOTHil, MCHOJIb3yeMbIX NPH OCYHIECTBJIEHHH 00pa30BaTEIbHOIO
npouecca mo JUCHUIUIMHe (MOAYJII0), BKJIIOYAs MepevyeHb MPOrpaMMHOro oGecmed4eHMsi U HH(OPMALHOHHBIX
CIIPABOYHBIX cHCTeM (IPU HEOOXOAUMOCTH)

[Tepeuenp MHGOPMAIMOHHBIX TEXHOJIOTHI, MCIOJIb3YEMBIX MPHU OCYIIECTBICHUH 00pa3oBaTeNIbHOTO Mpolecca I10
JUCUUIUIMHE (MOAYJIIO), BKIJIIOYAs IEpeYeHb MPOTrpaMMHOro obecrieueHuss U MH()OPMALMOHHBIX CIIPAaBOYHBIX CUCTEM,
npencrasieH B [punoxenun 3 k pabodeit mporpamMmme JUCHUIUINHBL (MOAYJIA).

11. Onucanue MaTepUAJbLHO-TEXHHYECKOI 0a3bl, HeOOXOAMMOWN /IJIsl OCylIecTBJIeHHs] 00pPa30BaTeIbHOIO
npouecca no AMCUUIVINHE (MOAYJII0)

VYuebnast aymuropus Ne 55 (423600, Pecybnuka Tatapcran, r. EnaGyra, yn. Kaszanckas, 1. 89) mis nposeneHus
3aHATHUI CEMUHAPCKOTO TUIIA, IOMEIICHUE JUI XpaHEeHUs! U NPODUIaKTHIECKOTO 00CITy)KMBaHHs Y4eOHOr0 000pyIOBaHUS
(JTabopaTopuss MexaHUKH 1 MOJICKYJsipHO# (pusukm). Komruiekt mebenu (mocamounsix MecT) 30 mr. KoMruiekt mMebemu
(mocamounbIx Mect) aus npenonasartens 1 wT. [lepeHocHoit skpan 1 mr. Tpubyna 1 mr. Ilkadsr BctpoeHnsie. [locka
menosas 1 mr. Crena 4 wt. JlaboparopHoe oOopynoBanue

12. CpeacrBa aganrauvu NpenoJaBaHus AUCUMILIMHBI K NOTPEOHOCTAM 00y4aroluxcs MHBAJMIOB U JMI €
OrpPaHUYEHHBIMH BO3MOKHOCTSIMU 310POBbSI

IIpu HeoOGxommmocTH B 00pa30BaTeNbHOM IMIpOIECCE MPUMEHSIOTCA CIEIYIOIIMe METOABl M TEXHOJIOTHUH,
o0JIerJaronye BOCIPHUITHE WHPOPMALUH OOYYAIONMMHUCS WHBAIKWAAMU U JIMIAMH C OTPAHUYCHHBIMH BO3MOXHOCTSIMHU
3II0POBBS:

- CO3JlaHHE TEKCTOBOH BepCHM JIIOOOTO HETEKCTOBOIO KOHTEHTa JUIi €ro BO3MOXHOIO NpeoOpa3oBaHUS B
aJIbTepHATHBHBIE (GOPMBI, yIOOHBIE ISl Pa3JIMYHBIX I10JIb30BATENCH;

- CO3JJaHMEC KOHTCHTA, KOTOprﬁ MOXXHO IMPCACTAaBUTL B pPa3JIMYHBIX BHUAAX 0e3 NOTEPU JAaHHBIX WJIN CTPYKTYPBHI,
npeaAyCMOTPETL BO3MOKHOCTDH MaCH.ITa6I/IpOBaHI/I$[ TEKCTa H H306pa)K€HHI>i 0e3 MOTEPU KadeCTBa, IMPCAYCMOTPETH
AOCTYITHOCTD YIIPABJICHUSA KOHTCHTOM C KJIaBUATYPbI;

- CO3/1aHHME BO3MOKHOCTEH JUTs 00y4aloMXCsl BOCIPHHAMATE OIHY U TY k€ MH(OPMAIUIO U3 Pa3HBIX HCTOYHUKOB -
HampuMmep, Tak, YTOOBI JIMIA ¢ HapyMIEHWSIMH ClIyXa MOJydald WH()OpMaluio BHU3yaJbHO, C HApyLICHUSIMHU 3pEHUS -
ayAnalbHo;

- TpHUMEHEHHE MPOTPAaMMHBIX CPEICTB, OOECIEeYMBAIONMX BO3MOXKHOCTH OCBOCHHS HABBIKOB U YMEHHH,
(bopMUpYyeMBIX AMCUMIUIMHOM, 3a CYET aJbTEPHATUBHBIX CIIOCOOOB, B TOM WYHCJIE BUPTYAIbHBIX JlabopaTtopuii u
CUMYJISILIMOHHBIX TEXHOJIOTH;

- TpUMEHEHHE JNCTAHIIMOHHBIX O0O0pa30BaTENbHBIX TEXHOJOTHHA JJIsd Tiepenadd WH(GOpMAIWU, OpTraHWu3aiuu
pasnuIHbIX (OPM WHTEPAKTHBHON KOHTAaKTHOH pabOThl 0Oydaromerocs ¢ MpermojaBaTelieM, B TOM YHUCIIe BEOMHAPOB,
KOTOpbIE MOTYT OBITH HCIIOJNB30BAHBI ISl TPOBEACHHUS BUPTYAIbHBIX JIEKIUH C BO3MOXHOCTHIO B3aUMOJICHCTBHUS BCEX
YYaCTHUKOB JTUCTAHIIMOHHOTO OOYUYEHHs, IPOBEACHUS CEMHUHAPOB, BBICTYIUICHHUS C JOKJIAJaMHU U 3alIUThl BHITIOJTHEHHBIX
paboT, MpoBEACHUS TPSHUHTOB, OPTaHU3AI[UN KOJIJICKTUBHOU PaboTHI;

- TpPUMEHEHWe MWCTAaHIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTMHA M OpraHm3anuud  (GopM TEKymero W
IIPOMEXKYTOUYHOT'O KOHTPOJLS;

- YBENWYCHHE TPOJODKUTEIBFHOCTH CHA4YM OOYYAIOUIUMCS WHBAJHIOM WM JIAIOM C OrPAaHHYCHHBIMU
BO3MOKHOCTSIMH 3JI0POBBsI (JOPM MPOMEKYTOUHOM aTTECTAIIUH 110 OTHOLICHUIO K YCTAHOBJICHHON MPOIOJKUTEIIEHOCTH UX
cllauu:

- TIPOIOJKUTENBHOCTH CHAa4YM 3a4€Ta WIIM dK3aMeHa, IPOBOAMMOrO B MHUCBMEHHOW (opme, - He Oonee yem Ha 90
MUHYT;




- MPOAOJKUTEIHHOCTH TMOJITOTOBKH OOydaromerocss K OTBETY Ha 3a4éTe WM DK3aMEHE, MPOBOAMMOM B YCTHOM
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJOJDKUTENILHOCTH BBICTYIUICHHUS 00y4JaroLIerocs Mpy 3alluTe KypcoBoil paboThl - He Oojee 4yeM Ha 15 MUHYT.
IIporpamma coctaBieHa B coorBercTBuu ¢ TpeboBaHmsiME PI'OC BO n y4eOHBIM IUTAHOM IO HAIPABICHHIO

44.03.05 "Ilemarorngyeckoe oOpazoBaHme (C ABYMS MPOQIISIMH MOATOTOBKH)" M MpoduiIro MOATOTOBKM "Martematnka u
¢uznka'.
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1. CooTBercTBHE KOMIETEHIMII MUIAHUPYEMbIM Pe3yJIbTATAM 00y4eHHs! 0 JUCHATLIIHHE (MOTYJII0)

KO}I U HAUMCHOBAaHHE

HNHanKaTopbl 10CTHKEHUS KOMIETEHINI [1J1s1

OIICHO'[HI)Ie CpeacTBa TEKYyHIEro

KOMIEeTeHINH JAHHOH TUCHUTIIHHBI KOHTPOJISIT M  NPOMEXKYTOYHOI
aTTecTaluu

[K-3. Cnocoben | 3HaTh MeETOABI TPOEKTHPOBAHMS, opraHuzauuu ¥ | Tekyumiuii KOHTPOJIb:
MIPOEKTUPOBATH, aHanM3a  Iejaroruueckoil  gestenbHoctd i | KoHTposbHas pabota o remam
OpraHU30BBIBATH u | obecrieueHust  ImocienoBaTeNbHOCTH  m3yoxkeHus | Tema 1. OOmue BOmpockl METOAUKH
aHaIM3UPOBATH Marepuallia, YCTAaHOBJIEHHMS MEXKIUCUHUIUIMHAPHBIX | pelleHus pU3NYecKuxX 3a1ad.
MEeIarOrMYECKYT0 cBsI3el (PM3MKM C MaTeMaTHKOH mpu pemreHuu 3angad | [ImceMenHas pabora mmo Temam
JeSITeTBHOCTD, TTOBBIIIIEHHON TPYJHOCTH. Tema 1. OGmue BOIPOCH METOIAMKH
obecrnieunBas pemeHns GU3NIECKUX 3a/1ad.
MI0CJIEI0BATENBHOCTD YMmers IIPOEKTUPOBATb, OpraHU30BBIBATH u | Tema 2. Mexannka. MonekyspHas
M3JIOKCHHUS MaTepHala | aHAIM3UPOBATh  IEJArOTMYECKyl0  JESTENBHOCTb, | (U3MKa M TEPMOJMHAMHKA
U MEXIUCIMIUIMHAPHBIE | o0ecneunBas  IOCIEAOBATENBHOCTE  M3nokeHMs | Tema 3. OJNeKTpU4ecTBO U

CBSI3M MaTeMaTUKud U
¢M3MKM ¢ IpyruMu
JUCHUIUTMHAMUA

Marepualia ¥ MEXIUCHUILUTHHAPHBIC CBS3U (H3HMKU C
MaTeMaTUKOW IpU pelIeHUM 3a7ad IOBBIIIEHHON
TPYIHOCTH 10 (hU3MKE.

Brnaners CIIOCOOHOCTBIO IIPOEKTHPOBATH,
OpPraHU30BBIBATh M AHAIM3MPOBATH IENArOIMYECKYIO
JeATeNIbHOCTh, O0ecIednBas I0CIEA0BATEIFHOCTD
W3JIOKCHHUS MaTepuaga ¥  MEKIUCIHUIUIMHAPHBIC
CBSsI3M (DM3MKM C MaTeMaTHKOW NPH PEUICHUH 3ajad
TIOBBIIICHHOH TPYIHOCTH 1O (PU3HKE.

MarHeTusM. OnTuka.
Tema 4. AromHast u sepHast pU3HKa

HpOMe?KyTO‘-IHaH aTrecranus:
3auem




2. Kpurepun onieanBanusi chOpMHUPOBAHHOCTH KOMIIETCHIINN

Kommner 3aureHo He 3aureHo
eHLUs Brbicokuii ypoBeHb Cpennmii ypoBeHb Hu3skuii ypopenb Huxe moporosoro
(86-100 6a.1;10B) (71-85 6amnoB) (56-70 6a110B) YPOBHs
(0-55 6aj10B)
TIK-3 3HaeT METOIbI 3HaeT METOIbI 3HaeT METOIbI He 3naet metoan!

MIPOEKTHPOBAHUS,
OpTraHW3aINA U
aHaJIM3a
HeIarornaeckoun
IEITENBLHOCTH IS
obecrnieueHus
[IOCJIEN0BATENLHOCTH
H3JI0KEHUS
MaTepuara,
YCTaHOBJICHUS
MEXKTUCIIMIUTMHAPHBIX
cBsI3el (PU3MKH C
MaTEeMAaTHUKOW TIpH
pelIeHnn 3a1a4
MOBBIIICHHOK
TPYAHOCTH IO (PU3UKE

MIPOEKTHPOBAHUS,
OpraHU3alli{ U aHAJIN3a
eIarornaeckoun
NESITENLHOCTH IS
obecrieueHus
MOCIIEIOBATCILHOCTH
U3II0KEHUs MaTepuara,
YCTaHOBJICHUS
MEXKTUCIIMIUTHHAPHBIX
CBsI3el (PM3MKH C
MaTeMAaTUKOW TPH
pelIeHnn 3a1a4
MOBBIIICHHOK
TPYAHOCTH TIO (PH3UKE.
HcnreiTeIBacT
HE3HAYMTEIbHEIE
3aTpYAHEHUS MIPH
U3II0KEHUH alropuTMa
pelieHus 3auad.

MIPOEKTHPOBAHUS,
OpTraHU3aINH U aHAJIH3a
MeJarornaecKomn
EITEILHOCTH IS
obecreueHus
[IOCJIEI0BATEILHOCTH
M3JI0)KCHUS MaTepUana,
YCTaHOBIICHHS
MEKTUCIIMIUTHHAPHBIX
CBsI3el (DU3HUKH C
MaTEMAaTHKOU TIPU
pelieHnn 3a1a4q
MOBBIIIEHHOH
TPYAHOCTHU TIO (PU3UKE .
JlomyckaeT THITHYHBIC
OIIUOKH TIpH
W3JI0KCHUH aJTOpUTMa
peleHus 3a1au.

MIPOEKTHPOBAHHUS,
OpraHU3aliy U aHaJH3a
neIarornaeckoun
JeATEeIEHOCTH AJIS
obecricueHus
HIOCJIEI0BATENILHOCTH
W3JIOKEHUS] MaTepHaia,
YCTaHOBIICHUS
MEKANCIUTUTMTHAPHBIX
CBsI3el (DM3HKH C
MaTeMaTHKOH Mpu
peLIeHny 3a1a4
MOBBIICHHO! TPYIHOCTH
o (prsuke

VYmeer
MIPOEKTUPOBATbD,
OpraHU30BBIBATDH U
aHAJIM3UPOBATH
MeJarorn4ecKyro
JESITENHHOCTD,
obecrieunBast
I10CJIEIOBATEILHOCTD
M3JI0KCHUS MaTepuaia
H
MEXIUCIUIITTNHAPHBIE
CBsI3U (PU3MKH C
MaTeMaTUKOH Npu
peleHnu 3aaaq
MOBBIIIIEHHON
TPYJIHOCTH TI0 Ppu3uKe

YMeeT IpoeKTUpOBAaTh,
OpraHu30BBIBATH U
aHAIM3UPOBATh
MeJJarOrHYECKyI0
JIeSITEIbHOCTD,
obecrieunBas
I10CJIEIOBATENBLHOCTD
W3JI0KCHUS MaTepuaia
1 MOKAUCITUTUTHHAPHBIE
CBSI3U (DU3HUKH C
MaTEMaTUKOU IIpU
peleHnu 3aaaq
MOBBIIIICHHOU
TPYAHOCTH TIO (PU3UKE
1o ¢u3uKe.
HcneiTeIBaeT
HE3HAYMTEIbHEIE
3aTpYAHEHUS MIPH

YMeeT NpoeKTUPOBAaTh,
OpPTraHU30BBIBATH U
aHAJIM3UPOBATh
Me1arOrHIEeCKyI0
JIeSITeTIBHOCTb,
obecrnieunBas
MOCJIEI0BATEILHOCTD
M3JI0KCHMS MaTepHaia
1 MEXIUCIUIUIMHAPHbIC
CBsI3U (DPU3UKH C
MaTeMaTHKO NIpU
peIeHn! 3a1a4
HOBBIIICHHON
TPYAHOCTH 1O (HU3UKE.
Jonyckaer TUITUYHbIE
OmUOKH pHU
W3JI0’KEHHUH aJTOPUTMA
penieHus 3a1a4 u

He ymeer npoextupoBarts,
OpTaHHU30BBIBATH U
aHaJIM3MUPOBATh
Me1arOrM4ecKyo
JIeSTEeNILHOCTB,
obecrieunBast
TIOCIIEI0BATEILHOCTD
M3JI0KEHHS MaTepraia u
MEXIUCIUTUINHAPHbIE
CBSI3U (PU3UKH C
MaTEMaTUKOU ITpU
peleHny 3aaaq
MOBBIIICHHOH TPYJHOCTH
o ¢u3nKe

U3JI0KEHHUHU aJrOPUTMa MPUMEHEHUU

pelieHus 3aaau. MaTeMaTHYECKOTO

anmnapara.

Bnageer Bnageer criocoonocthio | Brmazeer crmocobHOocTRIO | He BiameeT criocoOHOCTBIO
CITOCOOHOCTEIO MIPOEKTUPOBATH, MPOEKTUPOBATh, MIPOEKTUPOBATH,
HpoeKTHpOBaTL, OpFaHI/I?;OBI)IBaTI) u OpFaHI/I3OBBIBaTb nu OpFaHI/ISOBLIBaTI) nu
OpFaHI/I3OBBIBaTB nu aHaJ'II/IBI/IpOBaTI) aHaHI/ISI/IpOBaTB aHaHI/ISI/IpOBaTI)
aHAJTU3UPOBATH e 1arOrMYESCKYI0 MeIarornIecKyro MeIarOrMYeCKyI0
He}laFOFquCKy}O JCATCIBHOCTD, JACATCIBHOCTD, JACATCIBHOCTD,
JIESITENHHOCTD, obecrieunBas obecreunBas obecrieunBas
obecneunBas IIOCJIE0BATENLHOCTD [IOCJIEI0BATEILHOCTD IOCJIE0BATENLHOCTD
[IOCJIE0BATENLHOCTD U3JI0XKCHHS MaTepuaa W3JI0KCHUS MaTepraia U | M3JIOKCHHS MaTepuaia u
U3JI0XKCHUS MaTepruaia | U MEXIUCIHUIDIMHAPHBIC | MEXKIUCIUIUIMHAPHBIC MEXKTUCIIUIUTHHAPHBIC

u
MEXANCIMIUINHAPHEIE
CBsI3U (PU3MKH C
MaTeMaTUKOH Npu
pelleHnH 3a1a4

CBSI3M (PU3UKH C
MaTeMaTHuKO! MpH
pelLIeHnH 3a1aq
NOBBILIEHHON
TPYAHOCTH TIO (PH3HKE..

CBSI3U (DUBUKH C
MaTeMaTHKON IpU
pelleHny 3a1au
MOBBIIIEHHON TPYAHOCTH
o ¢usnke. Jlomyckaer

CBSI3U (PU3UKH C
MaTeMaTuKO! MpH
peleHny 3ana4q
MOBBIIICHHOH TPYIHOCTH
1o ¢u3nKe




MOBBIIICHHOM
TPYIHOCTH TI0 (pHU3UKe

HcneiTeiBaeT
HE3HAYUTCIIbHBIC
3aTpyIHEHUS TIPH
W3JI0KCHHAH allTOpPUTMa
pelIeHus 3aaaq.

THUIMUYHbIC OIIHOKH IPH
M3JI0KEHHUH aIrOpUTMa
pelIeHus 3a1a4 1
NPUMCHCHUH
MaTeMaTHIecKOro
anmapara.




3. PaCHpC,Z[CHCHI/IC OLICHOK 3a (bOpMI)I TCKYLICTO0 KOHTPOJIA U MPOMEKYTOUYHYIO aTTCCTALIUIO

9 cemectp:

Tekyimuii KOHTPOJIb:

Kontponbhas padora mo Temam: Tema 1. O01ue BOIpoCckl METOMKH PEIICHUS (PU3UICCKUX 33124

MaxkcumanbHoe konundectso 0aimtoB o bPC — 25 Gauios

IMucemennas pabora mo temam: Tema 1. OOmue BOMPOCH METOAUMKH pelicHUs (U3MYECKHUX 3amad. Tema 2.
Mexanuka. MonekynspHas pusuka u TepmoanHamuka. Tema 3. DnekrpuuectBo U MarHeTn3M. Onrtuka. Tema 4. AtomHas
U siiepHas hu3uKa.

MaxkcumansHoe KonndectBo 0amtoB o bBPC — 25 6amios

Hroro: 25 6amios + 25 6amwioB = 50 0ayios.

ITpomexyTouHas aTTecTanus — 3a4eT.

ITpomexyTouHas aTTecTalysl MPOBOJUTCS MOCIE 3aBEPIICHHUS W3YYCHHS NUCLUIUIMHBL WIM €€ YacTH B (opmMe,
ompenensieMoil y4eOHBIM IDIAHOM 00pa30BAaTENbHOW IMPOrpaMMBl C ILENBI0 OICHUTh PaboTy OOy4aromierocs, CTEIeHb
YCBOGHUSI TEOPETHIECKUX 3HAHUH, YPOBEHb CHOPMHUPOBAHHOCTH KOMITIETECHIINH.

[TpomexxyTouHasi aTTecTanys IO JaHHOH JUCHUIUIMHE NPOBOAUTCSA B ()OPME YCTHOTO OTBETa OOydarowmerocs u
peuienus Ousndeckas 3ajaya.

[IpenoxaBaresp, NPUHUMAIOLNIMK 3a4eT OOECIIEUYMBAET CIydaiHOE paclpelielieHne BapHaHTOB 3K3aMEHAIMOHHBIX
(3aueTHBIX) 3alaHUH MEXy OOYYaIOMIMMHKCS C MOMOIbIO OWJICTOB M/WIM C MPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHIA;
BIIpaBe 3aJaBaTh 00y4alONIeMyCsl JOMOJIHUTEIbHBIE BOIPOCH! U J1aBaTh JOMOJHHUTENbHbIC 33/IaHHsI TIOMUMO T€X, KOTOPbIE
yKa3aHbI B OmuieTe.

3adueTHBIH OUIIET COCTOUT W3 IBYX TTO3UIIHIA:

1. VYcTHBII OTBET HAa TEOPETUIECKUH BOMPOC IO KypCy AUCHUTUIAHBI — 20 OaymrioB

2. ®usnueckas 3amada - 30 Gamios.

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

OO011ee KOJIMYEeCTBO OAJUIOB MO TUCIMILIMHE 33 TEKYIIUNA KOHTPOJIb U MPOMEXYTOUHYIO arTecTaiuio: 50+50=100 OasoB.
CooTtBeTcTBHE OAIIJIOB U OIICHOK:
Jnst 3auera:
56-100 — 3auteHO
0-55 — He 3auTeHO

4. OueHoOYHbIE CPEICTBA, MOPSIAOK HX MPHMEHEHUsI H KPUTEPHH OLleHUBAHUS

4.1. OueHoYHbIE CPeICTBA TEKYIIEr0 KOHTPOJIS

4.1.1. Tucbmennas padora

4.1.1.1. Ilopsaook nposedenus u npoyedypa OyeHusaHus
OOyyaromupecs IoIy4aloT 33JaHue 110 OCBEIIECHHIO ONPEAEIEHHBIX TEOPETHUECKIX BOIPOCOB WM pelIeHuIo 3a1a4. PaboTa
BBITMIOJIHACTCST MUCBMEHHO U craéres mpenofasaremo. OIGHMBAIOTCS BIAJCGHHE MaTepHalioM IO TeMe pPaboTHI,
aHAJIUTUYECKHUE CTIOCOOHOCTH, BIIAJICHHE METOIaMH, YMEHUS U HABBIKH, HEOOXOAMMBIE JJISl BBIIIOJIHEHUS 3a/1aHUIL.

4.1.1.2. Kpumepuu ouyenusanus

22-25 6aji0B CTABUTCS, €CJIH 00yUaloNuiics:

IIpaBuibHO BBINOIHWI Bee 3ajaHus. [IponeMoHCTpUpOBa BBICOKUN ypOBEHb BiaieHUs MarepuanoM. IIposisienst
TIPEBOCXO/IHBIE CIIOCOOHOCTH MPUMEHSTH 3HAHNS U YMEHHMS K BBITIOJIHEHUIO KOHKPETHBIX 3aaHUH.

18-21 6an10B cTaBHUTCS, €CJIU 00yJarOIUiics:

[TpaBuabHO BBEITOIHMII OOMBIIYIO YacTh 3afaHui. [IpucyTcTBYIOT He3HaunTeNbHBIE omMOKK. [IpogeMoHCcTpHpOBaH
XOpOIIMH YPOBEHb BIIAJICHHs MarepuaioM. IIposiBIEeHBl cpenHHE CIIOCOOHOCTH NPHMEHSTh 3HAHUS W YMEHHUS K
BBINTOJTHEHHIO KOHKPETHBIX 33/IaHHH.

14-17 6anj10B CTABUTCA, €CJIH 00yUaAIOIIHIACS:

3amaHus BBIIOMHMI OoJiee dYeM HAmoJOBHHY. IIpHMCYTCTBYIOT cepbé3Hble ommOku. I[IpoaemMoHCTpHpoBaH
YAOBJIETBOPUTEIHHBIN YPOBEHB BIaJACHUS MaTepHaioM. [IposBIeHBI HU3KHE CIIOCOOHOCTH NMPUMEHATh 3HAHUS M YMEHUS K
BBITTOJTHEHHIO KOHKPETHBIX 3a/IaHHH.

0--13 6aJJI0B CTABUTCS, €CJIH 00yYaAKOIIUIACS:

3amaHus BBIOJIHWI MEHEE 4YeM HamojoBuHY. IIposeMOHCTpHpOBaH HEYHOBIECTBOPHTEIBHBIM YPOBEHD BIIAJACHUS
MaTtepuasoM. [IposBIeHBI HEZOCTATOYHBIE CIOCOOHOCTH NPHMEHSATh 3HAHWSA W YMEHHWS K BBIMOJIHEHHIO KOHKPETHBIX
3aJIaHNMH.

4.1.1.3. Cooepotcanue ouenounozo cpeocmea
Dopmynuposka 3adanus

Temnr 1,2, 3,4

1. Mmeetcs kaTylllka MEIHOW MPOBOJIOKHU C MIOMabI0 nonepedroro ceuenus 0,1 mm*2. Macca Bceit npososoku 0,3
Kr. OnpenenuTs CONpPOTHBIICHNE IPOBOJIOKH. Y ZieTbHOE conporusienue meau 1,7.10"-8 Om/m. ITnotHocTs Menn 8,9



r/cM™3.
2. Yro mokakeT aMIepMeTp B cXeMe, H300pakeHHO! Ha pucyHke? Kak n3MEHHUTCS OKa3aHUE aMIIEPMETpPa, CCIIU
€ro M UCTOYHUK 3.7.C. IOMCHSTh MecTaMu? BHYTpEHHUMU CONPOTUBIICHUSME UCTOYHHIKA U aMIIEPMETPa IpeHEOpeYb.

3. Kakoif 005eM BOIBI MOKHO BCKHIISITHTD, 3aTPATHB AIEKTpIYecKyto sHepruto W =3 rBt.u. HauansHas
Temnepatypa Bojsl 10 rpag C.

4. Temmepatypa BOASHOTO TepMOcTaTa 00beMoM V=1 1 moaaep >kuBaeTcs MOCTOSTHHOW MPHU TIOMOIIH HarpeBaTes
MomrHocThio P=26 B1. Ha Harpesanue Boapl Tpatuthest 80% 310l MomHOCTH. Ha CKONBKO MOHU3UTCS TEMIIEPaTypa BOBI
B TepMocTaTe 3a BpeMs T = 10 MuH, eclii HarpeBaTelb BBIKIIOUHTE.

5. Ilo pnmMHHOMY BEPTHKAIFHOMY IIPOBOJHUKY CBEPXY BHU3 HICT TOK [=8 A. Ha xakoMm paccTOSHUH a OT HEeTo
HaNpsDKEHHOCTD MOJIA, TTOJTYYaOMIErocst OT CI0KEHHSI 36MHOTO MarHUTHOTO TOJIA U MOJIsI TOKA, HAallpaBJIeHa BEPTUKAIBHO
BBepx? ['OpH30HTaNBHAS COCTABIAIONIAs HANPSHKEHHOCTH 3eMHoro rouist Hi= 16 A/m.

6. Kakoe HanpspKeHHE MOYKHO TIPIJIOKHUTE K KaTymike, nMmeromeii n=1000 BUTKOB METHOTO TIPOBOA CO CPEIHUM
JMaMeTpoM BUTKOB d = 6 cM, eciii IOIyCTUMast TFIOTHOCTh TOKa j =2 A/MM2; yzaenbHOoe conpoTusienne meau 1,7.107-8
Om.Mm?

7. J1o xaKoro moTeHNHaNa 3apaauTcs koHaeHcarop C, mpucoeIMHEHHBIH K HCTOYHUKY TOKa € 3.1.c. € = 3,6 B mo
naHHOU cxeme? Kako# 3apsin Oynet npu 3ToM Ha o0KiIajKax KOHJIEHCATOpa, ECIIH ero eMKOCTh paBHa 2 MKD?

8. Kakyro momrHOCTS P moTpebiseT HarpeBaTelb SJIEKTPUIESCKOTO YaifHUKa, eci 00beM V=111 3akumaeT depe3
BpeMs T =5 muH? KakoBo conporusnenue R narpeBarens, eciu HanpskeHue B cetu U = 120 B? HauanbHasg Temneparypa
Bozbl to =13,5 rpax C.

9. CKOJBKO HaJO0 3alUIaTUTh 32 TIOJIh30BaHUE IEKTPHUCCKON 3Hepruei B Mmecs (30 mHei), ecimr eXeHEBHO B
TEUYCHHE BpeMeHH T=06 4 TopsT ABe 120-BOIBTOBBIX JTAMIIOUKH, TOTpedstomue Tok [=0,5 A? Kpome Toro exxefHEBHO
KUMSITUTHCA 00beM V=3 1 Bonbl? Hauanbuas Temneparypa Boasl to= 100 C. Ctoumocts 1 kBT.u 3HEprun NpuHITH PaBHOM
4 py06. KII1]] narpeBatens 1 = 80%.

10. Tok I=20 A , mpoTekast 110 KOJIbIly U3 MEAHOM MPOBOJIOKHU ceueHueM S = 1,0 MM”2, co31aeT B LIEHTPE KOJIbLA
HarnpspKeHHOCTh MarHuTHoro noist H =178 A/m. Kaxkas paznocts noteHnuanoB U npuiiokeHa K KOHLIAM POBOJIOKH,
00pazyroriel KoIbIo?

11. CxompKO BUTKOB HUXPOMOBO# IIPOBOJIOKH qruaMeTpoM d=1 MM. Hazo HaBUTH Ha (papPOpOBEIi IIIITHHIIP
panuycom a=2,5 cM, 4TOOBI MOJTYYUTh NIeYb CONpOTHBIeHHEM R =40 Om?

12. OAC snemenTa € = 6 B. IIpu BHewmHeM conpotuBiaeHud R = 1,1 Om. Tok B nenu I = 3A. Haiitu nagenue
noreHmana Ur = BHyTpH 3JIEMEHTa B €T0 CONPOTHUBIICHHE T.

13. Mennas 1 amOMHHUEBAs IPOBOJIOKM UMEIOT OJJMHAKOBYIO IIHHY | 11 oHaKoBoe cornporusienne R. Bo
CKOJIBKO pa3 MEIHasl TPOBOJIOKA TSDKEIee aIIOMHHUEBOI?

14. IBa nocienoBaTeabHO COEIMHEHHBIX 35ieMeHTa ¢ oauHaKOBbIMU DJIC €l = €2 =2 B. 1 BHyTpeHHUMU
comporuBieHusME 11 = 1 Om. u r 2= 1,5 OM. 3aMKHYTHI Ha BHelIHee conpotuBieHne R = 0,5 Om.(cum. puc.). Hatitu
pasHocTh noteHnuanoB U Ha 3aKMMaxX KaKIO0TO JIEMEHTA.

15. DJ1C 6arapen € = 100 B, conporusnenus R1 = 100 Om, R2 =200 Om, R3 =300 Om, conpoTuBieHne
BosbT™MeTpa Rv = 1 kOMm (cMm. puc.). Kakyto pazHocTs moTeHnnanoB U MOKa3bIBaeT BOJIETMETP?

16. meeTcst npenHa3HayeHHbIN A7 u3MepeHust TOkoB A0 [ = 15 MA. amnepmetp ¢ conporusiienneM RA =5 Om.
Kakoe conporusnenne R Haso B3ATh U Kak €ro BKIOYUTD, YTOOBI STUM IPHOOPOM MOSKHO OBLITO M3MEpSTh: a) TOK 110 10 =
150 MA; 6) paszHocTs moTeHuanos 1o U0 = 150 B?

17. 9J1C 6arapen € = 120 B, conporusienus R3 =30 Om, R2 = 60 Om (cM. puc.). AMuepMeTp mokas3bsBaeT Tok [ =
2 A. Haiitu mouiHocts P, Beigensronytocs: B conpotuBieHuu R1.

18. Kanopumerp umeer cnupais conpotusiienneM R1 = 60 Om, koTopas BKJIIOUYEHA B LIEIb, KaK TOKa3aHO Ha
pucyske. Conporusnenue R2 = 300 Om. AMnepmerp nokaseiBaet Tok [ = 6 A. Ha ckosibko HarpeBaeTcst macca m = 480 T.
BOJIbI, HAINTO B KAJIOPUMETP, 32 BpeMs t= 5 MHH. IPOITyCKaHMs TOKa?

19. IBa snementa ¢ onquHakoBeIMU DJIC €1 = €2 =4 B. u BHyTpeHHUMHU conpoTuBieHusiMU 11 =1 2= 0,5 Om.
3aMKHYTHI Ha BHemTHee conpoTuBieHrne R (cm. puc.). Uepes anement ¢ /IC €1 teder Tok I1 =2 A. Haiitu conpoTuBieHne
R u toxk 12, Texymuit gepes anement ¢ OJIC €2. Kakoii Tok I Teuet uepes conporusnenue R?

20. barapen umeror 3/IC €1 =2 B u €2 =4 B, conporusnenne R1 = 0,5 Om (cM.puc.) [lagenne HanpspkeHus Ha
comnporusienue R2 pasuo U2 = 1 B (Tok uepe3 R2 HampasneH cipaBa HaneBo). HaiiTu nokasanust amnepmerpa.

21. barapen umeror 3/IC €1 = €2 =2 B, conporusnenne R1 = R3 =20 Om, R2 =15 Om, R4 =30 O™ (cm.puc.).
Uepes amnepmetp TeueT Tok [ = 15 A, nanpasnennslii causy BBepx.. Haiitu OJIC €1 u €2, a takxke Toku 12 u 13, Texymiue
yepes conporusienus R2 u R3.

22. Haiitu HanpskeHHOCTh H MarHuTHOTO 1Mo B LIEHTpE KPYroBOro MPOBOJIOYHOIO BUTKA paguycoM R =1 cm, o
KoTopoMy TeueT Tok [1 = 21A.

23. JIBa IpsIMOJIMHEIHBIX OECKOHEYHO JUTMHHBIX MPOBOIHUKA PACIIOJIOKEHBI IEPIIEHANKYISIPHO JIPYT IPYTy U
HaXOJSITCSl BO B3aMMHO NEPIEH/IUKYJISIPHBIX TUIOCKOCTIX.(cM.puc.). Haiitn HanpsbxkenHoctr H1 n H2 MarnutHoro mnosns B
Toukax M1 u M2, eciiut touku [1 =2 A.u 12 =3 A. Paccrostaus AM1 = AM2 =1 cm. u AB =2 cm.

24. Tox I =20 A, npoTekas o KoJblly U3 MEAHOI poBoNOKH ceueHueM S = 1,0 MM2, co3aeT B LIEHTPE KOJIbIa



HarnpspKeHHOCTh MarHuTHoro noist H = 178 A/m. Kakas pasiuna norennuanoB U NpHIojkeHa K KOHIIAM ITPOBOJIOKH,
oOpasyromiel Koip1no?

25. OOMOTKa KaTylIKH c/ieNaHa u3 npoBojoku quamerpom d = 0,8 MM. BUTKH MI0THO pMIteraioT Apyr K Apyry.
Cuunras KaTyIIKy AOCTaTOYHO AJTHMHHOM, HAWTH HANpsXKeHHOCTh H MarHUTHOTO MOJIst BHYTPH KaTyIIKU Ipu Toke [ =1 A.

26. Haiiti HanpskeHHOCTh H MarHUTHOTO MO B IIEHTpE KPYroBOTO IIPOBOJIOYHOI0 BUTKaA paguycoM R =1 cm, no
KoTopoMy TeueT Tok I1 =21A.

27. JIBa IpsAMOJIMHENHHBIX OECKOHEUHO JJIMHHBIX IPOBOJHUKA PACHOIOKEHBI NEPIEHIUKYIIIPHO APYT APYTY U
HaXOJATCS BO B3aUMHO NEPIEHINKYISPHBIX MIOCKOCTAX.(cM.pHc.). Haiftu Hanpsbkernocty H1 u H2 marautHOrO nosist B
Toukax M1 u M2, eciiu Touku [1 =2 A.m 12 =3 A. Pacctostnus AM1 =AM2=1cm. u AB=2cm

28. Tox I =20 A, npoTtekas 10 KOJIbIy U3 METHOM POBOJIOKHU cedeHueM S = 1,0 MM2, co3/1aeT B IIeHTpe KoJIbla
HarnpspKeHHOCTh MarHuTHoro noist H = 178 A/m. Kakas pasania notennuanoB U NpuiioskeHa K KOHIIaM ITPOBOJIOKH,
00pazyrorien KoIbIo?

4.1.2. KonTpoJsbHasi pagoTa

4.1.2.1. Ilopadok nposedenus u npoueodypa OueHusanus
KonrponbHass paboTa NMpOBOJWTCS B 4achl ayIUTOpHOIH paborel. OOyuarompecs MOJYdYaroT 3aJaHusl Ui MPOBEPKH
YCBOCHUS IPOHAEHHOTO MaTeprana. PaboTa BEIMONHSAETCS B MUCBMEHHOM BHAE U caaéTes mpenoaaBaTemio. OIeHUBAIOTCS
BIAJICHUE MAaTEpPHAJIOM IO TeMe paboThl, aHAIUTHYECKHE CIOCOOHOCTH, BIAJCHHE METOAAMH, yYMEHHS M HaBBIKH,
HEOOXOANMBIE IS BBITIOJIHEHUS 3aJaHUH

4.1.2.2. Kpumepuu oyenusanusn

22-25 6a/1J10B CTABUTCS, €CJIH 00yJaIOIIHiics:

[TpaBuabHO BBHITOTHUI Bee 3anaHus. [IponeMOHCTpUpOBaT BEICOKHH YPOBEHb BiIaJieHHsI MaTepraioM. I1posBieHs!
MIPEBOCXOIHBIE CIIOCOOHOCTH MPUMEHSTh 3HAHUSI M YMEHHUS K BBINIOJIHEHUIO KOHKPETHBIX 33J[aHUH.

18-21 6a/1710B CTABUTCS, €CJIM 00y4arouiics:

[TpaBuIbHO BBHIMOIHMI OOJBIIYIO YacTh 3afaHuil. [IpucyTcTBYIOT He3HauuTeNnbHble omnOKK. [IpogeMoHCcTpUpoOBaH
XOpOIIMK YPOBEHb BIIaJieHHsT MarepuaioM. [IposiBIeHBl cpenHHE CIOCOOHOCTH NPHMEHSTh 3HAHUS W YMEHHUS K
BBITTOJIHEHHIO KOHKPETHBIX 3a/laHHH.

14-17 6anj10B CTABUTCHA, €CJIH 00yUaAIOIIHIACS:

3agaHus BBINONHWI Oonee dYeM HamonoBuHy. IIpucyTcTBYIOT cepbé3Hble ommOku. IIpomeMoHCTpHpOBaH
YIOBIIETBOPHUTENBHBIN YPOBEHB BIaJCHNS MaTepuasioM. IIposBieHsl HU3KHE CIIOCOOHOCTH MPUMEHATH 3HAHUS U YMEHUS K
BBIITOJTHEHHIO KOHKPETHBIX 33/1aHHH.

0--13 6a/1JI0B CTABUTCS, €CJIH 00y4YAIOIIHIiCs:

3agaHus BBIIOJHUI MEHEE 4YeM HaroJoBUHY. [IpomeMOHCTpHpOBaH HEYAOBICTBOPUTENBHBIN YPOBEHb BIIAJACHUS
MaTtepuasoM. IIposiBieHBl HEZOCTaTOYHBIC CIOCOOHOCTH NPHUMEHATh 3HAHHUA W YMEHHUS K BBINOJIHEHHIO KOHKPETHBIX
3alaHul.

4.1.9.3. Cooepotcanue oyenounozo cpeocmea

1. C xako# NHHEIHON CKOPOCTHIO JOJDKEH IBHTaThCs CaMOJIeT Ha BKBaTOpPe C BOCTOKA Ha 3amajl, YTOOBI
naccaxxupam 3toro camosera CoJHIe Ka3a710Ch HEMOBIKHBIM?

2. Ocp AByMsI JHICKaMH, PaclloyIOKEHHBIMH Ha paccTosHuu L=0.5 M npyr ot apyra, Bpamaercs ¢ 9acTOTol N=
1600 o6/muH. Ilyns nersamas B1osb ocH, IpoduBaeT oba 1ucka o0a JMCKa; IPU 3TOM OTBEPCTHE OT ITYJIM BO BTOPOM JICKE
CMEIIEHO OTHOCHTENHHO OTBEPCTHS B IIEPBOM ucke Ha yroi ¢=12°. Haiiti ckopocTs myim.

3. Koieco, Bpamasce paBHO3aMeMIeHHO, 32 60 ¢, yMeHbIIWIO CBOIO 4actory ¢ 300 o6/mun mo 180 o6/muH.
Haiitu yrioBoe yckopeHHe Kojeca 1 4iciIo 000pOTOB KoJeca 3a 3TO BpeMs.

4. Koneco Bpamiaercs ¢ YIJOBBIM YCKOpEHHEM 2 paz[/cz. Uepesz 0.5 ¢ mocne Hayasia JBUKEHHS IIOJIHOE
yckopeHue koseca 13.6 cm/c?. Haitru paaunyc Koeca.

5. Koneco pamuycom 10 cMm Bpamaercs Tak, 4TO 3aBUCHMOCTD JITHEHHOW CKOPOCTH TOYCK, JIeKAIUX Ha 000¢e
KoJieca, OT BpEMEHU JaeTcs ypaBHEHHEM V= At+ Bt?, rae A= 3 cm/c’ u B=1 cm/c®, Haiitu YIoJ1 (p, COCTaBIISIEMON BEKTOPOM
IIOJTHOTO YCKOPEHHS C PaiycoM Kojieca B MOMEHTHI BpeMeHH t, paBHBIE: 3, 4 ¢ rociie Hadaja JBIDKEHHS.

4.2. OueHOYHBbIE CPEICTBA MPOMEXKYTOUHOI aTTeCTAlNU

4.2.1. 3auem

4.2.1.1. TTopsaok npoBeaeHUsI.

[lo mucuumumHe mpeaycMOTpeH 3ader. 3adeT MpoXoAauT rmo OwreraM. B kakmom Owiere nBa Bompoca. 3auer
HaleJIeH Ha KOMIUIEKCHYIO TPOBEPKY OCBOCHHMS AUCHHUIUIMHBI. OOyJalomuiics mojrydaeT BoIpoc (BOpOCkl) 100 3a1aHue
(3a1aHus) ¥ BpeMsl Ha TOATOTOBKY.

3a4yer MPOBOJUTCS B YCTHOM, MMCHbMEHHOH MM KOMIbIOTepHOH (opme. OueHuBaeTcst BilaJicHUE MaTepHaIoM, €ro
CHCTEMHOE OCBOEHHE, CIIOCOOHOCTh NIPUMEHSTh HY)KHbIE 3HaHMUS, HABBIKM M YMEHUS IIPH aHAIN3€ MPOOJIEMHBIX CHUTYyallui
U pEIICHNH NPAaKTHYECKNX 3a/1aHHH.

4.2.1.2. Kputepuu oleHUBaHMs.

YCTHBINM OTBET Ha TEOPETUUECKUN BOIIPOC 110 KypCy TUCLUIUIMHBL

20 62,1108 CTABMTCS, €CJIU 00yYarOLIUiics:



OOyyJarommiics 0OHapYXWJI 3HAHWE OCHOBHOTO Y4e€OHO-TIPOTPaMMHOI0 MaTepuana B oObeMe, HeOOXOTUMOM IS
JambHeHIe yae0sl U IpeACTOSIIeH paboThl IO CHENHATBHOCTH, CTIPABIJICS C BBHITIOJIHCHUEM 3aaHUH, IPETyCMOTPEHHBIX
MIPOTPaMMO TUCTIUIUTNHEL.

5 6anji0B cTaBUTCS, €CJIH 00yUYAKOIIUIiCSI:

OOyyJarommiics 0OHApYXWJI 3HAYUTENbHBIC TPOOEITHl B 3HAHUSX OCHOBHOTO Y4eOHO-TIPOrpaMMHOTO MaTrepuala,
JOMYCTIJI TIPHHIWNNAJIBHBIE OMMOKA B BBIIIOJHEHWH MPEIYCMOTPEHHBIX ITIPOTPaMMOM 3agaHWii M HE CIIOCOOCH
MPOAOJKUTE OOYYCHHE WM TNPHUCTYNHUTh 10 OKOHYAHWHM YHUBEPCUTETa K MPO(PECCHOHAILHOW MACATSILHOCTH 0e3
JIOTIOJTHUTEIBHBIX 3aHITHN 0 COOTBETCTBYIOIICH AUCIUILTHHE.

dusnueckas 3anaya

26-30 6a1J10B cCTABUTCSH, €CJIH 00y YAKOIIHIiCA:

JeMoHCTpUpyeT TOYHOE MOHUMaHWe 3anaHus. [IpencTaBui MOJTHOE PACKPBITUE TEMBI, HM3JI0XKEHAa CTpaTerus
peleHust MpOoOJIeMbl, JIOTHYHOE H3JI0KEHHE MaTepuasia. BBICOKHI XyH0KECTBCHHBI YpPOBEHb TBOPYECKOW pabOTHI,
TEXHUKA ¥ KaYeCTBO MCIIOTHECHUS.

21-25 6a.1J10B CTABUTCS, €CJIH 00yYaIONIHiics:

B pemenun 3amadm BKIIIOYAIOTCS KaK MaTepUaNlbl, MMEIOMIKAE HEMOCPEICTBEHHOE OTHOIIEHHE K TeMe, TaK |
MaTepuaibl, He UMEIOIIUEe OTHOIIEHUsS K Heil. HacTuuHoe packpeiTue TeMbl. [Iponece pemenns HenomaHbid. [IpucyrerByer
HapylIeHHe JIOTWKHW, HO OHM HHUYYTh HE MEMIaeT OXHIaeMoMy pe3ynbraTy. CpenHuil ypoBEHb TBOPYECKOIl paboTeI,
TEXHUKA ¥ KaY€CTBO HCITOTHCHUS.

17-20 6a1;10B CTABUTCS, €CJIU 00yJaIOIIHiiCs:

B peUICHUN 3adavdy BKIIOYWI MaTepuajibl, HC HUMCIOIIHUEC OTHOLICHHUA K TEME, c06paHHa;1 I/IH(l)OpMaHI/ISI HEC
aHAIM3UPYETCS W He OIlCHHBaeTcs. TeMa MpakTHUeCKU He packpbita. [Iporecc pelneHus: HETOYHBINA, HO MPUCYTCTBYET
soruka. Huskuit ypoBeHb TBOpUYeCcKOif pabOThI, TEXHUKH M Ka4eCTBO UCIIOTHEHUS.

0-16 6a)10B cTAaBUTCS, €CJIH 00yJAIOLIHIACS:

Tema 3amanust He packpeita. I[Ipouecc pemieHUss HETOUYHBIM WM HempaBWiIbHbIM. OtcyTcTByeT joruka. Hinke
CpEeIHETO YPOBEHb TBOPUECKOW paOOTHI, TEXHUKH M KA4ECTBO MCIIOTHCHHUS.

4.2.1.3. OueHo4Hble CpeAcTBAa.

Dopmynuposku 3a0aHull
Bompocs! k 3adery:
[onsarue puzmueckoit 3amaun. Kinaccupukanus Gpu3ndeckux 3amad.
. Ucnonb3oBanue 3aa4 Ha ypOKax pa3HbIX THUIIOB.
. [IpumMepHas cTpykTypa ypoka perieHus 3anad. [[pumepHbie mpaBuiia 0GOPMIICHUS PEIICHHS 3a1a4H.
. Meronuka pelieHus 3aa4 1o KHHeMaTHKe.
. MeTonuka pemnieHus 3a1a4 1Mo JIHaMHUKE.
. Meronunka pemnreHus 3a1a4 Mo CTaTHuKe.
. KoopnHaTHO-BEKTOPHBIN METO pEIICHHUS 3a/1a4 MEXaHUKH.
. Meronuka pelieHus 3a7a4 Ha 3aKOH COXpaHEHUsT UMITYJIbCa.
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9. Metonuka pelieHus 3a7a4d Ha KoJie0aTeIbHOe IBUKEHHE.

10. I'paduueckue 3a1aun 10 KHHEMATHKE.

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

12. Borpochl METOMKY PELISHHs! MIKOJIBHBIX 331249 110 MOJIEKYJISIPHO-KMHETHYECKON TEOPHH.
13. T'padmaeckue 3a1aun Ha Ta30BBIC 3aKOHBI.

14.0cobenHOCTH penieHns 3a7ay 10 TeMe 3IEKTPOCTaTHKA.

15. Metoauka pemieHns 3a7a4 Ha 3aKOHBI IIOCTOSTHHOTO TOKA.

16. Metoauka pemnienus 3anad Ha cuiny JlopeHna u Ammepa.

17. Borpochl METOANKH PELISHUs! MIKOJIBHBIX 33/1a4 Ha 3aKOH 3JIEKTPOMArHUTHOW MHIYKIIUH.
18. Bompocsl MeTonKy 00y4eHHsI PEeLIeHHIO 331a4 0 T€OMETPHIECKON ONTHKE.

19. Borpochkl MeTomK 00y4eHHsI PELISHHIO 33134 10 ONTHKE

20. AHanu3 XapakTepHbIX 3a/la4 ¥ METOJIMKH UX PELICHHUs 110 aTOMHOM U siiepHOil hu3uke.

33,&3‘11/1 JUIA peIICHUs Ha 3a4UCTEC

1 B BUHTOBOI1 k€100 MOJ0XKEH TsXKeNbli mapuk. C KaKuM yCKOpPEHHEM a HYXXHO TSHYTh HUTh, HAMOTAaHHYIO Ha
IWIVHIP C XKEeI0O0M, YTOOBI MAPHK Majal CBOOOJHO, €CIU JUaMETp IWIMHIPA paBeH /I, a mar BUHTOBOTO jkelo0a paBeH
h?

2 B MOMEHT, KOTJ]a TPOHYJICS TI0€3/1, MPOBOXKAIOIINA Hayal paBHOMEPHO OeXaTh MO XOAY Moe37a CO CKOPOCThIO 3,5
M/c. [TpuHuMas IBMKEHHE M0e3/1a paBHOYCKOPEHHBIM, ONPENENINUTh CKOPOCTh 1M0e3/1a B TOT MOMEHT, KOTJa IPOBOKAEMBIN
MTOPABHSIETCS C TPOBOKAFOIIIHM.

3 CBo6osHO majaroee TeIo 3a MOCIEAHIO CeKYHY MajeHus npounio 1/3 ceoero nmyru. Haiiti Bpems nageHus u
BBICOTY, C KOTOPOH ynajuo Teno.

4 Haiit crity, ¢ KOTOPOIl TOHKHH OXHOPOTHBIIN CTEepKeHbh MacChl M 1 JIHHEI L gelicTBYeT Ha MaTepHaIbHYIO TOUKY



MacCChl M, HAXOAALIYHOCSA HAa paCCTOAHUN b ot OnmKaiero KOHIIa CTCPIKHS.

5 Kozneco, Bpamasce paBHO3aMeAsIeHHO, 32 60 ¢, yMeHbIINIIO cBOIO "acToTy ¢ 300 o6/MuH mo 180 o6/MuH. Haiitn
YIJIOBOE YCKOPEHHE KOoJIeca M YUCI0 000POTOB KOJieca 3a 3TO BpeMsi.

6 CHapsig Maccoif 2 Kr, neTsmuii co ckopoctbio 200 m/c, pa3priBaeTcsl Ha 1Ba OCKOJKa. [IepBBIif 0CKOJIOK Maccol 1
Kr JieTuT 1oz yriaom 900 k mepBoHAYaIbHOMY HaIlpaBleHHIO co ckopocThio 300 m/c. HaiinuTe ckopocTh BTOPOTO OCKOJIKA.

7 Teno maccoit M BH>KeTCS IPAMOJIMHENHO C YCKOPEHUEM a IO TOPU3OHTAIbHOM IJIOCKOCTH MOJ JEHCTBUEM CHIIBI
F, oOpasyromieit ¢ ropusoHTOM yron o. ONpeneiuTh BEIUYUHY OSTOH CHIIBL, eClu KOd(DQUIMEHT TpeHus MexIy
MePeIBUTACMBIM TEJIOM H TUIOCKOCTBIO paBeH k.

6 MoJoT Maccoii 5 Kr, IBUrasick CO CKOPOCTBIO 4 M/C, yoapsIeT IO JKEJIC3HOMY U3/ENNI0, JISKAIeMy Ha HaKOBaJIbHE.
Macca HakoBaJIbHU BMecTe ¢ u3aenueM 95 kr. Cumras yaap abCONIIOTHO HEYNPYTUM, ONPEICIUTh SHEPTHIO, PACXOIYEMYIO
Ha KOBKY u3zenus. Yemy paBeH KIIJ Ipolecca KOBKU IIPU JaHHBIX YCIOBUAX?

7 MaxoBoe KoJieco HauWHAeT BpalaThes ¢ YrioBEIM yckopeHnueM 0.5 pax/c2 u depe3 15 ¢ mocie Hadana qBIKEHUS
mpuoOpeTaeT MOMEHT uMmIyinbca 73.5 kr*m2/c. Haiitm kuHeTHUecKyro »Hepruio koieca uepe3 20 ¢ mocie Hadaia
JBYKCHUSL.

8 Ilombli map, OTIAUTHIM M3 YyryHa, NjaBaeT B BOJE, MOrPY3MUBIINCH POBHO HamojioBuHy. Haiitu obvem V
BHYTPEHHEH IIOJIOCTH IIapa, €cIi Macca mapa 5 KT, a INIOTHOCTh 4yryHa 7,8 r/cMm3 .

9 B cocya €O PTYThIO OMYCKAIOT OTKPBITYIO CTEKIITHHYIO TPYOKY, OCTaBJIsIs HaJl MOBEPXHOCTHIO KOHEI AIHHON 60
cM. 3ateM TpyOKy 3akpbiBaroT u emie Ha 30 cMm. OnpenenuTh BRICOTY CTOJIOA BO3AyXa B TpyOKe. ATMOC(EepHOE MaBICHUE
760 mm pr. Cr. (105 I1a)

10 U3 BepTUKanbHO PacHOJOKEHHOI'O KOHIEHCATOpa C HAadaJbHOM eMKOCThlo 12 MK® paBHOMEPHO BBITEKAaeT
3amonHsABIAi ero kepocuH (E = 2). B menn, coemunsiromeit konnercatop ¢ 6arapeeit, 31C xoropoii 24 B, mpoTekaer npu
9TOM TOK cuioi 1 MKA. 3a CKOJIBKO CeKyH]| BBITE€UET BeCh KEpPOCHH? BHYTpPEHHUM CONpPOTHBICHHEM HCTOYHHKA TOKA U
COIIPOTHBIICHHEM ITPOBOAOB IPEeHEOPEYb.

11. B ummusnp 3akmoueHo m=1,6 kr xucnopona npu temneparype 170 C u masnenuum 4 105 Ila. o kakoit
TeMIepaTypbl Hy’)KHO H300apHO HAarpeTh KUCIOPOo, 9ToOk paboTa 1mo paciupeHuo Opiia paBHa 4 104 JIx?

12 Kopa0Jib MIBIBET HA FOT CO CKOPOCTHIO 42,3 KM/4. 3aMeTHB B MOpEe Katep, HaOJIk0AaTelb, HaXOAsIIeecs Ha maayoe
KOpaOJisi, ONMpEAeNui, YTO KaTep JABMIKETCS HA CEBEPO-BOCTOK €O ckopocThio 30 km/4. KakoBo abCOMOTHAs CKOPOCTh
KaTepa u B KAKOM HarpaBieHuu oH uaet? (30 KkM/4., Ha FOr0-BOCTOK).

13 Tlocne mpekpaiieHus TSATH JTOKOMOTHBA COCTaB OCTAHOBWIICSA Ha TOPH30HTAIBHOM yd4acTke myTH uepes 60 c.
Ompenenure pacCTOSHUE, MPOHACHHOE MOE3I0M 33 3TO BPEMs, €CJIM M3BECTHO, YTO CHJIA COMPOTUBIICHUS JBIKCHHUIO HE
3aBUCHUT OT CKOPOCTH U cOCTaBisieT 2% Beca 3TOr0 cOCTaBa.

14 C xakoii MAaKCHMAJIbHON CKOPOCTHIO MOXKET €XaTh MOTOLUKIIUCT MO TOPU3OHTAIBHON TIIOCKOCTH, OMUCHIBAS AYTY
paauycom 100 M, ecnu ko3 duuueHT TpeHus pe3unbl o mouBy 0,4. Ha kakoi yros OT BEpPTUKAIBHOTO TOJIOKEHUS OH MPH
9TOM OTKJIOHSETCS?

15. JIBa Toueunsix 3apsna no 10 vHKn 3akpemnensl Ha paccrosiHuu 4 cM apyr ot apyra. Ilocepennne mexnay
3apsiaMu MTOMEIIAI0T 3apsHKEHHYI0 YacTHIly Maccoil 2 Mr ¢ 3apsanoM 36 HKi u otmyckaroT. Kakyio ckopocts mpuodperet
YacTHIa Ha OOJBIIOM PACCTOSIHUM OT 3apsiioB?
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