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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucuunmza 51.0.17 ®usuka 0THOCKTCS K 00si3aTelbHOM YacTy 00pa3oBaTe/TbHOM MPOrpaMMmBl.

2. IInanupyeMbie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIVINHE, COOTHECEHHBbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMH OCBOEHHsI 00pa3oBaTe/IbHOM mNporpaMmbl (KOMIETEHI[USIMH M WHAWKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IInanupyemMbie pe3y/ibTaThl 00yueHus mo gucnuminde | HanMeHoBaHHe OI{EHOYHOIO CPEACTBA
KOMIIeTeHI\MH (Mofgyn0), B  COOTBETCTBMM C€ HHAUKATOPOM
(xof, cofep>kaHue | JOCTH)KeHHs KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | Pesysbrarsl 00yueHust s Tekymiero | /ins
KOMIIeTeHI{M U Mo AMCLHMILIMHE KOHTPOJIs MPOMEe)XKyTOUHOMH
(xog, coZlep>KaHue ycrieBaeMoCTH arrecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: O6nadaem OIIK-1.1: KonmponbHas
ucnonb3o8ams u ¢yHOameHmanbHbIMU U Ob6nadaem ¢pyHOameHmanbHbiMu | paboma 3quém:
NpUMEHAND NPUKAAOHbIMU 3HAHUSMU 8 U NPUKAAOHBIMU 3HAHUAMU 8 Omuem no
pyndamenmanshbie u obnacmu MeQUYUHCKUX U obnacmu ¢usuku: MeXaHuku,
npukadHbie nabopamopHbim
MeduuHCKue, ecmecmeeHHOHAYUHbIX mMepmMOOUHAMUKU, paGoman
ecmecmeeHHOHay HbI oucyunauH 3/1eKMpOOUHAMUKU, KOoaebaHuil
e OIIK-1.2: Kpumuuecku
3HaHUs 0151 paccmampueaem 603MOJCHbIE | oy 1 o, ? K;aMeH"
NOCMAaHoeKu u 8apuaHmbl pewleHus 3a0ay Kpumuiecku paccvampusaem Ka auu
peuwieHus npochbeccuoHanbHoil OHMpOAbHbIE
CMaHOapmHbIx u desmenbHoCmL 603M OMHb'eaeap uanmet 80Nnpochl
;l:szsaquowblx OIIK-1.3: ¥Ymeem 2pamomHo i;:u;;::;:l_l;b;mﬁ Tecm
npogeccuoHabHoU npuMEHAMb 3HAHUA 6 0Gracmu OesimeabHOCMU C MOAYKU 3PeHUst
desimesbHOCMU MEOUYUHCKUX U 3aKOHO8 (hU3UKU
ecmecmeeHHOHAay HbIX
oucyunauH 015 pelleHus
CMaHOapmMHbIX U OIIK-1.3:
UHHOBAYUOHHDIX 3adau Ymeem epamomHo npumeHsimb
npodeccuoHaIbHoI 3HaHUs U3UKU 051 peuleHus
dessmenbHOCMU CMAHOApMHbIX U
UHHOBAYUOHHbIX 3a0au
npogeccuoHabHOU
desimesnbHOCMU
3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI
3.1 TpyAa0eMKOCTb AUCLUII/IUHBI
ouHasi
O011as TPy/J0eMKOCTBD, 3.€. 8
Yacos o yue0HOMY IJIaHY 288
B TOM UMCJIe
ay//MTOPHbIE 3aHATUSA (KOHTAKTHasi padora):
- 3aHATHSA JIEKI[HOHHOT'0 THIIA 90




- 3aHATUS CEMHHAPCKOr0 TUMNA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe PadoThb) 92
- KCP 3
caMocTosTe/IbHaA padora 67
IIpomexyTouyHas arTecTanusa 36

JK3aMeH, 3aUéT

3.2. CozepxaHWe JUCIUIIIMHbI

(cmpykmypupogaHHoe no memam (pazdenam) C yKa3aHueM OMEe0eHHO20 HA HUX Koauuecmed

akademMuyecKux uacos u 8uobl yuebHbIx 3aHamull)

HavmeHOBaHMe pa3[iesioB U TeM [JUCLUILIHBI Bcero B TOM UHC/Ie
(acer) KonrakTHasi pabora (paboTa Bo
B3alMO/IeICTBUY C IIperojjaBaTesnem),
Yackl U3 HUX
JaHSITHS CamocTosTe/bHas
CEeMHHApPCKOro pabora
3aHsTHS THTA obyuarowerocs,
JIEKLJUOHHOTO | (TpakTHueckue | Bcero qacel
THIA 3aHsATHs/Tabopa
TOpPHbBIE
paboThI), Uacel

0 o) o) o) o)

o) ¢ ¢ o) ¢

0 0 0 0 0
KunHeMaTHKa MaTepranibHOU TOUKH. 10 2 4 6 4
[JvHamyKa MaTepyabHON TOUKU. 32 10 12 22 10
3aKOHBbI COXPaHeHMUSI. 20 8 6 14 6
DreMeHTbI TH/IPOANHAMUKHI 18 8 6 14 4
OCHOBBI MeXaHHUKHU TBEPZOTO Tesa. 14 6 4 10 4
WpeansHbiii ra3. OcHoBHBIe nonoxeHnss MKT. 18 8 4 12 6
TepmoprHaMuKa 28 12 10 22 6
DJIeKTpoCTaThKa 50 16 26 42 8
MarHeTusMm U 3/1IeKTpPOMarHUTHEIE SIBJIEHUSI 24 8 8 16 8
Konebanusi. MexaHuueckve KosebaHust 20 6 6 12 8
D/eKTpOMarHuTHbIE KomebaHust 15 6 6 12 3
Arrecrarus 36
KCP 3 3
HWTtoro 288 90 92 185 67

Copiep>kaHue pa3/e/ioB U TeM [JUCIUILTUHBI

KuHemaruka MaTepuaibHOM TOUKH.

1. Cucrems! orcuéra. CUCTeMbl KOOpAUHAT. [IBrkeHue B MexaHuKe. Ilepemelijenuve. TpaeKkropus, IyTb.
CkopocTb. YckopeHre. PaBHollepeMeHHOe NOCTyIaTebHOe JBWKeHre. KpuBo/MHeiHOe [BIDKeHUe.

EctecTBeHHast cucTemMa oTcuera. HOpMaJ’ILHOG " TaHTI'eHJUa/IbHOe YCKOpPEeHHS. YrnoBas CKOPOCTb, YyIJ1I0BO€
YCKOp€eHHeE. Cas3b MeXny JIMHEeUHBIMU U YTJIOBBIMH XdDAKTE€PHUCTHUKAMU [ABY)KEHUA.

2 . JluHaMyKa MaTepyaJbHOU TOUKH.

WuepimanbHble cucTeMbl OTCuéta. [IpUHLUI WHEPLWU, PUHLIUIIBEI OTHOCUTEIbHOCTH. [1epBriii 3akoH HbioTOHa.
Cuna. OcHOBHBIe CH/BI B KTaccudeckoii MmexaHuke. Bropoii 3akoH HetotoHa. Macca. Tpetuit 3akoH HetoToHa.

Bec 1 HeBecoMOCTb, Tieperpy3ka. Cua ynpyroctu. 3akoH I'yka. MexaHuuecKoe HarpspkeHHe. AOCOTFOTHOe U




OTHOCUTeNbHOe yAIMHeHUs. CUJTbI CYXOT0 U BSI3KOTO TPeHUsI HbIOTOHOBCKOW 1 HEHbIOTOHOBCKOM >KUJKOCTH.
®opmysia HetotoHa. @opmyna Ctokca. [BryKeHue 1o, efiCTBHeM CUJIbl BA3KOro TpeHusi. Peosorust.
HeHBIOTOHOBCKHE KUIKOCTHU.

3. Pabota. DHeprusi. 3aKOHBI COXpaHeHus JJIs1 MaTepHalbHOM TOUKW U CUCTeMbl MaTepHabHbIX TOUEK.

Pabora cumbl. MomHocTb. DHeprusi. KuHeTHueckast 1 IOTeHIMaibHast SHepryuu. PaboTa CHIbI yTIPyTOCTH.
3aKOH CoXpaHeHHs U NpeBpallieHrsl SHepruy /ijIsl MaTepualbHOM TOUKU U CUCTeMbl MaTepyaibHbIX TOYEK.

4. ImnyibC MaTepyaibHON TOUKU U CUCTEMbl MaTepUaibHbIX TOYEK.

Nwmnynbc. 3akoH coxpaHeHUs (M3MeHeHus1) UMITyJ/IbCa MaTepUaJbHOM TOUKU U CUCTEMBI MaTepUaIbHBIX TOUEK.
5. [IpuMeHeHUst 3aKOHOB U3MeHeHHs1. [|BiyKeHMe TeJla C epeMeHHOM Maccoi. PeakTMBHOe IBIKEHHUe;
ypaBHeHue Memepckoro; ¢hopmyrna LionkoBckoro.

6. [IpuMeHeHMe 3aKOHOB U3MeHeHUs1. LleHTpanbHbIi yAap. YTIpyroe U Heynpyroe coyJapeHus AByX TeJl.

7. OneMeHTBI THPOAVHAMUKU: [IoHATHe M/leabHOM )XUAKOCTH. Y C/IOBHe HENPePLIBHOCTHU. Y paBHeHHe
Bepuysm. JlamuHapHOe U TypOyJ/IEHTHOE TeUeHHS )KUAKOCTH. DMI0pa CKOPOCTel TpY TeUeHUH BSI3KOU
xugkocty B Tpybe. Uncno PeitHonbica. @opmyia [Tyaseiins. 3akonsl Kupxroda fis TedeHNs )KUIKOCTH.
I'mppasinyeckoe CONpOTHBIIEHYE.

8.0OCHOBbI MeXaHWKU TBEPZOTO Tesa.

LleHTp Macc CHCTeMbI MaTepHaIbHBIX TOUeK. AOGCOIOTHO TBEPOe Teso. [TocTynareibHOe, BpaljaTeibHoe U
IVIOCKOe /IBIDKeHHs1. BpaitiatesbHoe /iBIKeHre abCoMI0THO TBEPOro Tesla BOKPYT HEeMoBMKHOM ocu. MoMeHT
VHepLyy. MomeHT uMny/bca. MOMeHT CU/Ibl. 3aKOHBI COXpaHeHUs MPH BpalljaTe/lbHOM /IBIKeHUH. Teopema
[lTeiinepa.

9. NpeanbHbill ra3. YpaBHeHue KnaneiipoHa-MeHzeneeBa. ["a3oBbie riporjecchl. OcHoBHBIe TooxeHuss MKT.
OcHOBHOe ypaBHeHHe MOJIeKY/IIpPHO-KUHETHYeCKOM TEOPUH.

10. PacnipeiesieHrie MoJIeKyJ1 Wjiea/IbHOTO rasa I10 CKOpOCTsM. Pacripesiesienne bosbiMaHa.

11. TTpouecce! nepeHoca: TeroripoBogHOCTh. Juddysus. 3akon Puka. Bsiskocts. 3akoH HeroToHa.

12. PaboTta B TepMoauHaMuKe. PaboTa Ipu pa3/IMuHbIX W30IpolLieccax. BHyTpeHHss sHeprus. 1 Hauasio
TepPMOJIVHaMUKH.

13. AprabaTtrueckuii mpotiecc. YpaBHeHue [TyaccoHa fijis uzieanbHOTO rasa.

14. YpaBHeHve Ban-gep-Baanbca. BHyTpeHHsist sHeprus rasa Ban-zep-Baanbca.

15. OuTponus. 2 u 3 Havyano TepMoArHaMuKU. Llnknbl. KII/I. CTaTuCcTUUeCKWi CMBIC SHTPOIHH.

16. TepMoHaMHUueCKye MOTEHLMAbl: XMMUUYEeCKH MoTeHI1a, cBo00jHask SHeprusi, SHTa/IbITHS.

17. TloBepxHOCTHOe HaTsbKeHUe UgKocTH. KosdduieHT moBepXHOCTHOTO HasATsSDKeHUs. Y paBHeHue Jlaraca.
sIBnenue cMauvBaHusi. M30bITouHOe iaBieHue. KanuyuisipHble siBeHUsI. DHEPrusi TOBEPXHOCTHOTO HATSDKEHMSI.
(1abe1)

18. ®azoBble nepexoAb! 1-ro U 2-ro pofa B BelljecTBe. /JluarpaMmma COCTOSTHUM.

O/IeKTpOCTaTHKa.

1. DnekTpuyeckuye 3apsizibl. 3aKOH COXpaHeHus 3apsA0B. 3akoH KynoHa. Cuna Kynona. EquHuiibl i3aMepeHus
3apsza.

2. dneKkTpryeckoe 1oJje. BeKTop HanpsyKEHHOCTH 3/71eKTprUYecKoro moJis. [1noTHocTy 3apsioB. CUIoBbIe TMHUN
3JIEKTPUUECKOTO T10JIs1 ¥ UX CBoMCTBa. [IpUHIUI CyTepro3ULIvY 3/1IeKTPOCTaTUUeCKUX TT0JIeit; 3/1eKTpUUYeCcKUi
JITIOb.

3. Teopema Octporpaackoro-I'aycca. BekTop asekTpocratuueckoit uHAyKimu. [ToTok nHAyKimu. TeopeMa
I'aycca.

4. TIprMepsl UCIIO/IB30BaHUS TeopeMsl ['aycca.

5. TToTeHIMan 3eKTpocTaTUueckoro mosist. CKaispHbINA TOTeHIas; paboTa CUJT 3/IeKTPOCTAaTUIeCKOTO TIOJIS.
Pa3HoCTh MOTEHI[UAOB.

6. CBsI3b MOTeHIMA/A C HaNpsDKEHHOCTHIO. [1oTeHIMan B TPOCTEMIIINX 3/IEKTPUUECKUX TT0JISX.

7. Jn3neKTpuKY. [JUnoabHBINM MOMEHT MOJeKy bl [1onsgpHble 1 HenoJsIpHbIe MOJIEeKY/Ibl. BekTop
3J1IeKTPUUeCKOM Nosisspu3aliy. [naneKTpryeckrie BOCIPUMMUKBOCTD U TIPOHULIAEMOCTb.

8. KoHzieHCcaTophl. EMKOCTB MPOCTBIX KOHeHCaTOpoB. PasMepHOCTh abCOMFOTHOM AU3/IeKTPUUECKOM



npoHuLaeMoctu B CY. DHeprus 3apsokeHHOro KoHAeHcaTtopa. CoejJuHeHNs KOHAE€HCAaTOPOB. DHeprus
3/1eKTpUUYeCcKOoro noss. CerHeTos/1eKTpUKU. [1be303/1eKTpUKHU.

9. dnexkTpryeckuil ToK. Cua U MJI0THOCTb TOKA. IIpOBOJHMKY M UX CBOMCTBA. DJIEKTPUUECKUI TOK B MeTasllax.
3akoH Oma. Y enbHoe 3/1eKTpUUecKoe COTIPOTUBRIIEHHE U TTPOBOAMMOCTD. 3aKoH OMa B AuddepeHIMaILHOM
dopme. 3akoH [Ixoyss-Jlenra. 91C. Croponnue nctounuku S/1C ¥ BHyTpeHHee COMPOTUB/IEHNE UCTOUHUKA
3C. 3akonsl OMa u [IkoyJisi-JIeHiia /151 3aMKHYTOM LIeTTu.

10. ITpaBuna Kupxroda /11 pa3BeTBIEHHbBIX Lierel.

11. DneKTprUYeCcKUM TOK B 3/IEKTPO/IUTaX U B ra3ax. DJIEKTPUUECKUI TOK B 3JIEKTPOUTAX. DJIEKTPOANU3. 3aKOHBI
®dapazes.

Konebanus

1. Konebanusi. Cmetienue U aMmruiityza. [lepros u yactora. Pasza konebanusi. [Teproguueckuie U
rapMOHHUECKHe KO/Ie0aHusl ¥ MX XapaKTepUCTUKU. JIMHEeHHBIN OCLIU/IATOP U ero AuddepeHIuanbHoe
ypaBHeHue. C/io’keHre rapMOHUUECKUX KOTe0aHHH.

2. MaremaTuueckuii U Gu3snueckuii MasTHUKU. CoOCTBeHHbIe KosiebaHus. 3aTyXarolye KoaebaHusl.
XapaKTepUCTHKH 3aTyXaroIux KonebaHuii. BoIHYK/1eHHbIe KoebaHusl. DHeprusi rapMOHUYECKOro KoiebaHusl.
3. Pe3onanc. CrieKTpa/ibHbIM aHa/In3.

4. DneKTpoMarHuTHbIe Konebanus. KonebaTenbHeiii KOHTYp. IlepeMenHble TOKU. 3akKoHbI OMa 1 Kupxroda st
KBa3UCTaLMOHAPHBIX TOKOB.

5. Mo1uHOCTb B 1jely repeMeHHOro Toka. JleficTBytoIye 3HaueHus TOKa U HarlpsbkeHHst. AKTHBHOEe, eMKOCTHOe
Y MH/IYKTUBHOE COTIPOTUB/IEHHS B LEMSX TepeMeHHOr0 TOKa.

4. YueOHO-MeToANUYeCKOe o0ecrieyeHre CaMOCTOSITe/TbHOW PadoThI 00yJarouXxcst

CamocrosiTenibHasi paboTa 00yvaroIuxcsi BK/IrOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOTPOCAM U
3a/IaHUSAM [IJIs1 TEKYILEro KOHTPOJIS W TPOMEXKYTOUHOM aTTeCTalldd M0 UTOraM OCBOEHMs JUCLIUM/TUHBI
TIPUBE/IEHHBIM B I1. 5.

3atiieBa E.B., OBcenuna T.U., Besoa O.B.[IprwkeHue Tes ¢ nepeMeHHON Maccoit. Yacts I: yue6HO-
MeToAuueckoe ocobue B AByxX uacTax. Yacte nepsasi. — Hukuuii HoBropog: M3paTenscTBo
Hwxkeropopckoro rocynusepcureta, 2018. — 29 ¢

http://www.unn.ru/books/met_files/Ovsetsina.pdf

5. @®OoHJA OLEHOYHBIX CPEJCTB /Il TEKYIero KOHTPOJIA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTTeCcTalMi Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3ajaHusA, HEOOXOAUMBIE /I OLIEHKH Pe3y/JbTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKYyILLero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBbie 3ajanust (oreHOYHOe cpeAcTBO - KoHTposbHasi padora) /i OLIEHKH
chopmupoBanHocTu KomnereHuu OITK-1:

1. HaiiTy HanpsDKeHHOCTS 10151, CO3/jaBaeMoro chepoit paauyca 5 CM B TOUKe, HaXO/SIIeNCs Ha
paccTosiHUM 3 CM OT ee LieHTpa. 3apsif cdepsl q

2. Haiiti noteHMasn, co3gaBaeMblii JJTMHHBIM LIAIAHADPOM PaflyCcoOM 3 CM., 3apPsDKEHHBIM C
MOBEPXHOCTHOM MJIOTHOCTBIO G Ha PacCTOSIHUM 4 CM OT ero 1ieHTpa

Kpurtepuu oneHnBaHus (o1jeHOYHOe cpeicTBO - KoHTpo/IbHas padoTa)



OueHka Kputepun onieHuBaHUs

YycCrierHoe BBITIO/THEHHWEe TIPAKTUYEeCKUX BH,ELaHI/II‘/JI, BbIJdHHBIX IIpeI1iogaBaTe/ieM, Bjada/ieHre
3aUTe€HO [IPOrpaMMHBLIM MaTe€pPHrd/IOM, ITIOHUMdHHE CYIIITHOCTHU PAaCCMATPHUBAEMBIX TIPOLI€CCOB 1 HBHEHHﬁ,
YMeHHe CaMOCTOATe/IbHO 0003HAUNTL TOUKU aKTUBHOT'O pOCTa HOBOI'O 3HAHMH.

HEBBINOJIHeHHe MPAKTHUECKUX 3a/laHKi, BbIJAHHBIX TIPEIo/jaBaTesieM, oJHOe HelTIOHUMaHKe
He .
CMbIC/Ia TIPO6JIeM, He JOCTaTOYHO TI0JIHOE BJIaJieHre TePMUHOJIOTHEN, HeyMeHHe CaMOCTOSITETbHO
3aUTeHO

0003HauUThL MPOO/IEMHbIE CUTYaLIWH.

5.2. OnncaHue MKaJI OIeHNBAaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCIUIIMHE ITPH MPOMe)XyTOYHOMH
arTecTanuu

IIIkana oueHBaHUA C(h)OPMHUPOBAHHOCTH KOMIIETEeHI[UI

YpoBeH
b
chopmu Hey/I0BJIETBOP | Y/JOBJIETBO 04YeHb
TJ10X0 X0po1I0 OT/IUYHO NPeBOCX0/{HO
POBaHH HUTe/IbHO pUTe/IbHO XOpo1Io
ocTH
KOoMIIeT
eHIHH
(uHANK
aropa
AOCTHK He 3a4YTeHO0 3auTeHOo
eHus
KoMIer
eHLUH)
YpoBeHb
OtcyTtcTBHE YpoBeHb PoBet
o o 3HaHUM B
3HaHUI MuHVManeH | 3HaHUH B o6Beme YpoBenb
TeopeTHUecKoro o obbeme, ’ 3HaHWUM B
YpoBeHb COOTBETCTBY YposeHb
MaTepuana. . JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HaHUM HIDKe " 0111eM 3HaHUH B
HeB03MO>KHOCTb 1 ypoBeHb oLeM COOTBETCTB
MHHHUMa/TbHBIX . rporpamme o6beMme,
3HaHWS | OLIEHUTb MOJHOTY N 3HaHUM. rporpaMme yio1emM
o TpeboBaHU. MO/IrOTOBKU TIpeBbILIAOLIe
3HaHUU HoryiieHo TO/ITOTOBKU rporpaMme
Nwmenu mecto . Jony1eHo M MpOrpamMMy
BC/Ie[ICTBUE MHOI'O . Jony1eHo HOJTOTOBK
rpyOble OIMOKN HEeCKOJIbKO MO/ITOTOBKHU.
OTKasza HerpyObIX HECKOJIbKO u. Oumbok
HeCylIlecTBe
obyyatomjerocsi ot ommboK HerpyobIx HHEIX HeT.
oTBeTa omb0oK
oruboK
IIpogemoHc
TPHUPOBaHbI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupOBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUPOBaHBI | BCe
BCE YMeHUs. IIpogemoHcTp
OCHOBHBIe OCHOBHBI®
OtcyTcTBUE OCHOBHBIE Perienst HMpOBaHkbI BCe
ITpu pereHnn yYMeHUsI. YMeHUSI.
MUHUMAaJTbHBIX YMeHUSI. BCE OCHOBHbBIE
o CTaH/|apTHBIX PerieHsl Petuiens! Bce
YMeHHH. Pe1uiensl Bce | 0CHOBHbIE yMeHuUsl.
3a/lay He TUIIOBbIE OCHOBHBIE
HeB03M0O>KHOCTb OCHOBHBIe 3aJauu C Pemens! Bce
MPOAEMOHCTPUP | 3a7iauu C 3a7lauu C
OLIeHUTb Ha/IMuue 3aJ,auM. OT[ie/IbHBIM | OCHOBHbIE
Ymenus o OBaHbI HerpyObiMU | Herpy6bIMU
YMeHUH BbinonHeHs! | U 3a/jaum.
OCHOBHbIE omMOKaMu. | OIIMOKaAMHU.
BC/Ie[ICTBHE BCe 33/laHMsl | HecylecTB | BrimosHeHbl
yMmenus1. imenmu | BeinosnHeHs! | BoinosHeHb!
OTKasza B [IOJTHOM eHHBIMU BCe 3a/laHusl, B
MecTo Tpy0Obie BCE BCe 33/laHus
obyuarorierocsi ot obbeme, HO | HegoueTam | TOJHOM
omoKH 3a[,aHus, HO | B I1OJIHOM
oTBeTa HEKOTOpbIe U, obneme Ge3
He B obneme, HO
c BBINOJIHEH He/loueToB
T0JTHOM HEKOTOpkble
HeJloueTaMu | bl BCe
obbeme e
3a/,aHus B
HeloueTaMu
T10JTHOM
obbeme
HaBbiku | OtcyTcTBHE [1pu pelenun Nwmeetcs ITpogemonc | IIpogemonc | IIpogemonc | IlpopemoncTp
6a30BbIX CTaHAAPTHBIX MUHUMa/ibH | TPUPOBaHBI | TPUPOBAHbI | TPUPOBAHBI | MPOBaH
HaBBIKOB. 3a/1au He I Habop 06a30BbIe 6a30BbIe HaBBIKH TBOPUYECKUH




HaBbIKOB
HeB03MOKHOCTB HaBBIKY TIPA npu
JUist HaBBIKY TIPH
OLIEHWTDb Ha/lMuKe | TIPOZIEMOHCTPHP pelLIeHnH perIeHn’
perIeHyst peleHnn TIOAXOZA, K
HaBBLIKOB oBaHb! 6a30BbIe CTaH/|apTHBI HecTaHfapT
CTaH/IapTHEI CTaH/[apTHBI pelLIeHNIo
BCJ/Ie/ICTBUE HaBbIKU. VIMenn X 3afiau C HBIX 3aJjau
X 33724 C X 3aau 6e3 HeCTaHZJApTHbI
OTKasa MecTo rpy0Obie HEKOTOpbIM Oe3
HEKOTOPBIM omboK 1 X 3a71au
obyuarorierocsi OT | OMIKUOKK u OLIMOOK U
u HeJl04eToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJj0ueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOM aTTeCTaliiu
OueHka YpoBeHb NOJr0OTOBKH
TPEeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXOJHO», IPOJEeMOHCTPHPOBAaHBI
3HaHUS, YMeHWs, BJafieHWss I10 COOTBETCTBYIOLMM KOMIIETEHL[SSM Ha YPOBHE BBIIIe
Tpe/lyCMOTPEeHHOT0 IPOrpamMmMoi
OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMH), Ha (OpPMUpOBaHME KOTOPbIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIYHO».
3auTeHo OuYeHb X0pOLI0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUIMHA, cOPMUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»
XOpOI1110 Bce kommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».
yaoBjeTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMM), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBI€TBOPUTEIBHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»
Hey/oB/eTBopuTe | X0Ts Obl 0Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IE€TBOPUTEJIBHOY.
JIBHO
He 3a4YTeHO
TIOXO XoTs1 6bI 0ZJHA KOMIIETeHLUs1 CHOPMUPOBAHA HA YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3alaHUsi WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe /A OLIEHKHU
pe3y/ibTaToB 00yYyeHHsi Ha MNPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX
OL|eHVBAHMA:

5.3.1 TunoBsle 3ajaHus (OI[eHOYHOE CPeACTBO - OTUeT 1Mo /1IabopaTOPHBIM PadoTam) AJ/Is OLIEHKH
copmupoBanHocTu KomnereHiuu OTTK-1

Tembl 1abopaTOpHBIX paboT

1. «V3yuyeHue BSA3KOCTH KUJKOCTH»
2. «/3yueHMe yIpyruX CBOMCTB TBEP/BIX TeJ»
3. «Omnpepenenue Ko3@duijeHTa MNOBePXHOCTHOI'O HATSDKEHUSI KUJKOCTH»

TpeboBaHUs K BHIMOJHEHHIO TaO0PaTOPHBLIX pabOT U 0(OPM/IEHHIO OTUETOB

Kaxmast naboparopHasi paboTa BBITIOHSETCS TPYIITION CTyieHTOB He Gosiee 3 uesioBek. JlabopaTopHoii paboTe
TIPE/IIIIeCTBYET «/I0MyCK», Ha KOTOPOM TIPOBEPSIIOTCS TEOPETHUECKHE 3HAHUSI TI0 TeMe BBITIO/THSIEMOH paboThI.
DYHKIIMY B TPYIITEe Pacrpe/esoTcs CTyJeHTaMi CaMOCTOsITeNbHO. BpeMsi Ha BbInosiHeHHe paboThl
OrPaHUYEHHO 4 aKa/ileMUYeCKMMH Yacamu. 1o uToram BBITIO/THEHUS Tab0paTOpHO# paboThl oopmisieTcs



oryeT. Bce oTueThl O/KHBI OBITE 0QOPM/IeHBI B hOpMe eIMHOT0 JOKyMeHTa (B 0HOH TeTpaan). B kaxmgom
OTUeTe /I0/DKHBI ObITh TIPUBE/IEHbI Ha3BaHKWe paboThI, ee 11e/1b, TEOPETHUeCKask YaCTh, COZIeprKalliasi OCHOBHbIE
TIPUHLIMITEI TPUMEHSIEMBIX B paboTe MeTO/I0B, UCTIO/Ib3yeMoe 060pyJ0BaHNe ¥ MaTepUasbl, TIOAPOOHO H3/I0KeH
X071 paboTel. OTYET MPU HEOOXOJUMOCTHU AOJDKEH ObITh TIPOU/UTIOCTPUPOBAH PUCYHKAaMHU, TabIHUI[aMU, TIOATTACH
Y pa3bsICHEHMSI K WITFOCTPAL[UAM JO/KHBI OBITH MOAPOOHBIMU U MOHATHBIMH 0e3 MPUBSI3KU K TeKCTY OTUeTa.
OTueThl, BK/TFOUAIOIIME KaKHUe-TM00 BLIUMC/IEHUS], JO/DKHBI BKJIFOUATh pacyeTHbIe ()OpMYJIbI, TIepBUYHbIE
JlaHHBIe, pacueT TpeOyeMbIX BeTMUMH M0 COOCTBEHHBIM MIEPBUUHBIM JJaHHLIM. BBIBO/I 0/KEH OBbITh
pa3BepHYTHIM U CO/Iep>KaTh 00BICHEeHHe TOyUeHHBIX Pe3y/IbTaToB (0bpasel] oTueTa MpUBeZIeH paHee).

Kpurepuu oueHuBanus (oreHOYHOe cpeAcTBO - OTUeT 1o J1aGopaTopHBIM paboTam)

Ouenka Kpurepuu oLieHUBaHUs

OtyeTs! 0OOpMIIEHBI COTJIACHO TPeOOBaHMSAM I1.5, C/laHbl Ha NIPOBEPKY He I103/Hee, YeM B [ieHb
3aUTeHO TIOC/eJHEro 3aHATHs (CeMHUHAPCKOro Wiv 1abopaTopHOro) B ceMecTpe. BHeceHbI Bce MCTIpaB/eHus
COTJIaCHO 3aMeuaHMsIM TperoiaBaTesisi (BO3MOXKHO Ha MOC/IeJHEM 3aHSTHH).

OrueTsl 0opMIIeHBI He 10 TpebGoBaHUSIM MO0 He MO/T0TOB/IEHBI U He C/IaHbl B [IeHb MOC/IeJHET0
He 3aHATHS (CeMMHApPCKOro Uiy 1abopaTopHoro) B ceMectpe. He ncripaBieHb! ook, He

3auTeHO MpopaboTaHbI 3aMeuaHus npero/asaresisi. OTUeTHI 3a PONYILeHHbIe U He 0TpaboTaHHbIe
CTyZleHTOM JlabopaTopHBIe PabOTHI K TIPOBEPKe He /IOy CKAr0TCSl.

5.3.2 TumnoBble 3ajjaHusi (OLlEHOYHOEe CPeACTBO - 3ajiauM) A OLeHKH C(OpPMHPOBAHHOCTH
koMmnerenuu OITK-1

Teno weaonexa oGnanaer eMrocTsio okono 30 ca. Kakoro pa-
AMyca cleayeT H3rOTOBHTH H30JHpOBAHHMI wapoobpasuulil nposon-
HHK, 4TOGL OH HMEN TAKYI0 e eMKOCTL?

Kputepumn orjeHnBaHus (0L{eHOUHOE CPeACTBO - 3afa4n)

OneHka Kputepuu orieHuBaHUs

MpeBOCXO0AHOE B/laJeHKE IMTPOTrPaMMHBIM MaTe€pPUa/iOM, ITIOHMMaHKWe CYIIIHOCTHU
pacCMaTpyUBa€MbIX MPOLIECCOB U HB]'IeHI/If/'I, 3HAHMEe OCHOBHBLIX MOJIOYKEHHUIH
AWCLUILINHBI, YMEHKWE IIPUMEHSATH KOH].[EHTyaJII:HLIfI alfriapaT IIpH aHa/ln3e
ITpeBOCXO0JHO dKTYa/IbHBIX HpO6]’I€M. Jlornuecku rnoc/jieioBaTe/IbHbIE, COZlep>KaTe/IbHbIe,
KOHKDETHBI€ OTBETEI Ha BCE BOIIPOCHI 3K3aMEHAL[MOHHOT' O 6usera U Ha
AOTIO/IHUTe/IbHbI€ BOIIPOCHI, CBO60AHO€ B/lafieHHe NCTOYHHKaMMH. HpaKTI/IIleCKaH
UdCThb KypCa yCIIeIHO BBITTIO/THEHA

OTJINYHO vcyepIibiBarolljee B/ajleHre POrpaMMHBIM MaTepyuasaoM, TOHUMaHUe CYITHOCTH
pacCMaTpUBaeMbIX TIPOIIECCOB U SIBJIEHUM, TBEP/[0€ 3HaHKEe OCHOBHBIX TT0JIOKEHUH
JUCLUIIMHBI, YMeHUe MPUMeHSTb KOHLIeNTya/lbHbIN anrapaT [py aHaau3e
aKTya/lbHBIX MPo0JeM. JIOrHUeCKH MoC/ie/[oBaTe/IbHbIe, COJIepyKaTe/IbHbIe,

KOHKDETHBI€ OTBETHI Ha BCE BOIIPOCHI 3K3daME€HAL[MOHHOT'O 6usera U Ha




OueHka Kpurtepuu oLieHUBaHUs

JIOTIOJTHUTEIbHBIe BOTIPOCKI, CBOOOJHOE BiafieHre NCTOUHUKAaMU. [IpakTruecKas
YyacThb Kypca yCIelIHO BbIMO/IHEeHa.

T0JIHbIE 3HaHUsI TPOrPaMMHOI0 MaTepyasna, NpaBU/IbHOe IOHUMaHue CyTH
BOTIPOCOB, 3HaHUE OTpeZie/ieHrH, yMeHHe OPMY/IMPOBaTh TE3UCHI U apT'yYMEHThI.
OueHb XOpOLLO OTBeThl NIOC/IeJ0BaTe/IbHbIE U B Lie/I0M [IpaBU/bHbIE, XOTS JOMYCKAOTCS
HETOYHOCTH, 3HAKOMCTBO C OTZle/IbHbIMU TeopusiMU U (haktamu. [IpakTrueckast
4yacTh Kypca yCIellHO BbIIIO/IHeHa.

JIOCTaTOUHO TIOJIHbIe 3HaHWsI IPOrPaMMHOI0 MaTepHaJia, IpaBU/IbHOe [IOHUMaHHe
CYTH BOTIPOCOB, 3HaHUe OTpe/ie/ieHNid, yMeHHe (JOPMYIMpPOBaTh TE3UCHI U
aprymeHThl. OTBeThI 110C/Iel0BaTe/bHbIE U B 1]e/I0M IIpaBU/IbHbIE, XOTS

xopotto JIOTTyCKal0TCsl HETOUHOCTH, [TIOBEPXHOCTHOE 3HAKOMCTBO C OT/e/IbHBIMUA TEOPUSAMU
Y (paKTaMy, JOCTaTOYHO (hopMasbHOe OTHOLIEHHE K peKOMEH/[0BaHHbIM [i/1s1

MO/ITOTOBKU MaTtepuanam. [TpakTHUecKas yacTh Kypca YCIeIHO BhITOTHEHa.

(parmeHTapHble 3HaHUs], PacIIblBUaThle IIpeficTaB/ieHus o npeamete. OTBeT
COZIEPKUT KaK TIPaBU/IbHBIE YTBEPIK/I€HMUS, TaK 1 OMNOKH, BO3MOXKHO,
Y0BJIETBOPUTENBHO rpyOrbie. MIcTIBITYeMBIi TIJI0X0 OPUEHTUPYETCS B yueOHOM MaTepuasie, He MOXKeT
YCTPaHUTb HETOUHOCTH B CBOEM OTBETe Jlake II0C/Ie HAaBOASIIUX BOIIPOCOB.
[IpakTueckas yacTh Kypca yCIelIHO BbITOHEeHa.

OTCYTCTBUE OTBETa XOTsI Obl Ha OJJH U3 OCHOBHBIX BOTIPOCOB, 00 rpy0Oble
OIMOKY B OTBeTaX, MOJIHOE HEMMOHUMaHUe CMbIC/Ia TPOo6/ieM, He I0CTaTOUHO
TIOJTHOE BJla/ieHre TepMUHOJIOTHeN. [IpakTHuecKas 4acTh Kypca He BBITIOJIHEHA UH
BBITOJ/IHEHA He B TIOJTHOM 00beMe.

Hey/I0B/IETBOPUTETEHO

OTCYTCTBHE OTBeTa Ha 06a OCHOBHBIX BOIPOCa, MO0 rpyObie OIIMOKK B OTBETAX,
T710X0 TI0/THOe HeTIOHMMaHKe CMbIC/Ia TTpo6sieM, He BiiaJieHre TePMUHOJIOTHEN.
[TpakTHYecKast YaCTh Kypca He BBIIOJTHEHA WK BBITIOJIHEHA He B IOJTHOM 00beMe.

5.3.3 TumnoBbie 3apaHus (oueHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) /[ OLEHKHU
chopmupoBanHocTu KomnereHnuu OIMTK-1

MuHuMyM

KuHeMaTyrka MaTepyrasbHOW TOUKHU.

Cucrembl oTcyéTta. CUCTEMBI KOODAUHAT.
ITepemerrienuve. TpaekTopus, MyTh.

OrnipeziesieHyst cpefiHelt 1 MTHOBEHHOW CKOPOCTeH.
OnpefeneHus cpejHET0 U MTHOBEHHOT'O YCKOPEHUH.
PaBHOMepeMeHHOe MOCTyIaTebHOe IBU)KEeHUe.

No kW=

KpusonunueriHoe gerkenue: EcrtectBeHHas cucreMa orcuerta. Jlyrosas koopguHata. JInHeliHas
CKOPOCTb B €CTeCTBEHHOU cucTeme oTcyeTa. HopmasnbHOe U TaHTreHIIMaIbHOe yCKOPEeHUs.
8. Yr/ioBas CKOpOCTb, YITIOBOe YCKOPEeHUe.



9.

CBsi3b MeXX/ly JIMHEMHOW CKOPOCThIO U YTJIOBOW CKOPOCTBIO.

2. lyHaMyKa MaTepUaibHON TOUKH.

VuepumanbHble cuctemsl oTcuéta. [lepseii 3akoH HeroToHa.

Bropoii 3akoH HeroToHa. Tpetuii 3akoH HeroToHa.

Bec v HeBecOMOCTB, Neperpy3ska.

Cusbl CyXoro TpeHUsl.

Cunbl BA3KOTO TPeHUsST HbIOTOHOBCKOM >KUJAKOCTU: opmysa HetoToHa, popmyna CTokca.
[IBr>KeHMe MoJ, AeliCTBUEM CUJIbI BA3KOTO TPEeHUS.

Buabl nedopmariuid.

MexaHnuecKoe HarlpsiKeHUe.

ABCOMOTHOE ¥ OTHOCUTE/TEHOE Y/JTMHEHMS.
3akoH ['yka.

Cwuna yripyrocrtu.

3.Paborta. OHeprus. 3aKOHbI COXpaHeHUS [I/I1 MaTepHaIbHON TOUKH M CUCTeMbI MaTePHA/IbHBIX TOUEK.

Pab6ota cuibl. MOIITHOCTb.

Pabota cusbl yrpyrocTy.

Oueprusi. KuHeTrueckasi ¥ MoTeHI[Ua/IbHast 9HEPTHUU. 3aKOH COXPaHEHHUs U TIPEBPAILeHUsT
JHEPrUHM /11 MaTepUaIbHOU TOUKU U CUCTEMbBI MaTePHAJIbHBIX TOUEK.

4. VImnynbC MaTepuaJbHOM TOUKM U CUCTEMbl MaTepHa/IbHbIX TOUEK.

Vmmynibc. 3aKOH coxpaHeHus (U3MeHeHMs1) UMITyJ/IbCa MaTepruaabHOKM TOUKUA U CUCTEMBbI
MaTepuabHbIX TOYEK.

5. DeMeHThI TUAPOLVHAMUKU:

[TonsiTe MaeanbHOU XUAKOCTHU. Y CJIOBUE HEMPEPhIBHOCTH.

JIunnu Toka. Tpy6Ku ToKa.

CraiuoHapHbIi MTOTOK XKUAKOCTH

YpaBHeHnuve bepHyiu

®opmyna Toppuuennu.

JlamuHapHOe U TypOyJ/ieHTHOe TeueHue KUAKoCTh. Yuciio PeliHobaca
TeueHue BA3KOM KUAKOCTH B TPyOe

®opmyna Ilya3zeiins.

I'mppaBivueckoe CONpOTUBIIEHKE

HbO0TOHOBCKHE U HEHBIOTOHOBCKME XKUAKOCTU. KpoBb.

6. OCHOBBI MeXaHUKU TBEP OO Tesla.

LeHTp Macc cucTeMbl MaTepUaIbHBIX TOUEK.

MomeHT umIly/ibca YyacTulibl. MOMEHT CUJIbL.

YpaBHeHVe MOMEHTOB. 3aKOH COXPaHeHHsI MOMEeHTa MMITYJIbCa.

MoMeHT uMITy/IbCa U MOMEHT CUJIbl OTHOCHUTE/IbHO OCH. Y paBHEHHEe MOMEHTOB
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BpatijatenbHoe iBrKeHHe abCoJTIOTHO TBEPZOTO Tejla BOKPYT HeTOBMXKHOM och. MoMeHT
vHepiuu. Teopema IllTeliHepa.

YcnoBre paBHOBeCHsl TBEPOTO Tejla OTHOCUTETBHO OCH.

IIpaBusio peruara

KuHeTHnueckasi sHeprusi TBeporo Tesa. 3aKOH 3MeHeHUsl KUHeTUUeCKOW SHepryuu TBeporo
Tesa. 3aKOH COXPaHeHUsl SHeprUy TIPY BpalljaTe/TbHOM [IBHKeHHUH.

TepMoanHaMUKa U MOJIeKY/isipHast (hr3MKa.

Omnpegenenve uzeanbHOro rasa. YpasHeHrve MeHeneeBa-KiamnelipoHa. I"'a30Bble rporieccsl.
CpeHsst KUHeTUYeCKasl SHeprus JBUKeHUs MOJIeKy/1 rasa.
Pacnipegenenue bosbiimaHa. bBapometprueckast popmysia
BpoyHoBKOe aBrKeHue
ImHa cBobosHOTO pobera.
Iuddysus. 3akoH Puka.
Bsaskocts. 3akoH HeroTOHA.
Pabora B TepMosiiHaMuKe. PaboTa B pa3/mMuHbIX U30MPOIieccax.
BHyTpeHHsIs 3Heprus TepMOgUHaMHAYeCKOW CUCTEMBI.
1 IpUHLMI TEPMOJVUHAMUKH.
YpaBHeHUe afivabatel WzeanbHoro rasa (YpasHeHue [lyaccoHa)
TeroeMKOCTH OHOATOMHBIX U MHOI'0OAaTOMHBIX I'a30B
DHTPOMYs. DHTPONMS UeaqbHOr0 rasa
2 MPUHLUIT TePMOJVUHAMUKHA
OHTa/IbIUA
CBobo/iHasi sHeprus
TepMouHaMuyeckuii moreHMan ['ub6ca
[ToBepxHOCTHOE HaTsHKeHUe KUAKOCTU. KoaduLeHT MoBepXHOCTHOTO HaTS>KEeHHSI.
YpasHeHue Jlaruiaca.

SJ'IE‘KTPO,E[I/IHaMI/IKa

3aKOH COXpaHeHus 3aps/0B.
3akoH KyisoHa.
Cuna Kynona.
HarpsokeHHOCTB 3/1eKTpUYeCcKoro Iosis.
CuioBbIe JIMHUU 371eKTPUYECKOr0 TO0JISL.
[TnoTHOCTM 3apsiIOB: JIWHEMHas1, TOBePXHOCTHAs, 00beMHasl.
[TpuHLMI Cyneprno3uLuK [1/1s1 HarpsDKeHHOCTeM 3/1eKTPOCTaTUUeCKUX MOJIel.
Teopema Octporpagckoro-I'aycca Jjist BeKTOpa HanpsbKeHHOCTH 3/IeKTPUYeCcKOoro T0Jis B
BaKyyMe.
[ToTeH1Man 5/1€KTPOCTaTUYECKOTO TOJISL.
PaboTa Cut 3/1eKTPOCTaTUYECKOTO TTOJIS.
OHeprus 3apsiZia B 3JIeKTPUUECKOM T10J1€.
[TpyHLMIT Cyneprno3uLK AJis IOTeHL[MAI0B 3/IeKTPOCTaTUYeCKUX MOoJIel.
Pa3HOCTh MOTEHIUAOB.
CBs13b MOTEHLMA/Ia C HANPSPKEHHOCTBIO.
[TpoBoaHMKY (OTIpefiesieHe)
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SARER O

HarnpspkeHHOCTb 1 TTOTeHLMan 3/1eKTPOCTaTUUeCKOro MoJisi B IPOBOJHUKAX.

[IpyHLMIT 3alUTHOTO 3a3eMJ/IEHUS Y 3aL{UTHOT O 3aHYJ/IeHUSI.

EMKOCTb yeiJuHEHHOT 0 MPOBOJHUKA.

EMKOCTB NMPOCTBIX KOH/IEHCATOPOB: MJIOCKOTO ¥ LIAMH/PUYECKOTO.

OHeprusi 3apsbkeHHOro KoHgieHcaropa (3 hopMyJibl).

Cuia ToKa

[1InoTHOCTB TOKa.

3akoHbl OMa B UHTerpanbHOU (hopMe.

3akoH OMa B auddepeHiranbHoM dhopme.

3akoHbl Kupxrodga

Y nenbHast IpOBOAUMOCTD, Y/e/IbHOe CONPOTHBIIeHHE, TTOJABUKHOCTb.

3akoH [[xoysns-JleHia.

Ododexr IlenbThe.

Hocurenu Toka B IpOBOJHUKAX, 3/IEKTPOJIATAX, ra3ax

BoipakeHue /17151 IIOTHOCTH TOKA B 3/1EKTPOJIATAX.

JvsnexkTpuky. BUusabl AU5/1eKTPUKOB

BekTOp 3/1€KTpUUeCcKoi no/sipu3aLvi.

Teopema I'aycca f/11 BeKTOpa MoJIsspyU3auu.

['panuuHble ycnoBud [ BeKTOpa NOISpU3aLivy.

BekTop 3/1eKTpoCcTaTHUeCKOM MHAYKLIUH.

MaTtepuranbHOe ypaBHeHUe /17151 3/IeKTPUUeCKUX MoJIei.

ObbemHast TUIOTHOCTb SHEPTUU 3/IEKTPUUYECKOTO TIOJS.

BekTop MHIYKLIMY MarHWTHOTO TIOJIAL.

CuoBble IMHUY MarHUTHOTO MOJIS.

[IpuHLMN Cynieprio3uLuK /151 UHAYKLUWM MarHATHOTO TOJIS

3akoH buo-Caapa-Jlamiaca.

MarHuTHBIM MOMEHT KOJIbLIEBOTO TOKaA.

Teopema 0 LIUPKY/ISILIMM BEKTOpa UHAYKLIMYA MarHATHOTO T10/1 B BaKyyMe

Cuna Amriepa.

Cwuna JlopeHua.

MarHuTHOe 1oJjie KaTyIlIKyd UHAYKTUBHOCTH.

VHAyKTUBHOCTb.

3aKOH 3/IeKTpOMarHuTHOW uHAyKuuu. [IpaBusno JleHia.

Tpu MexaHW3Ma BO3HUKHOBEHUS] MH/IYKL[MOHHOT'O TOKA B 3aMKHYTOM MPOBOJSLLEM
KOHTYpe.

ObbemHast TJIOTHOCTb SHEPTUH MarHUTHOTO TTOJIS.

Maruetuku. Buipl MarHeTUKoB

BekTop Hanps»ykeHHOCTH MarHUTHOTO TOJIS

MarHuTtHasi IpOHULIAeMOCTb CPeJibl.

MatepuanbHOe ypaBHeHUe [/ MarHUTHBIX T10J1eH.

ObbemHast TUIOTHOCTh SHEPTUH MarHUTHOTO TTOJIS.

KoJsiebanus

Yro Takoe KosiebaHUs?

YpaBHeHHe rapMOHUYECKUX KOjIeOaHUH.

3aKOH rapMOHUYECKHX KOJIeOaHHMA.

Awmrmuty[a, $ha3a, HauasibHast asza KonebaHusl.

Ompe/enieHre YacTOThI KOIeOaHUH, LIUK/TMUECKOM YaCTOThI KoiebaHui (OT Uero 3aBUCHT,
TIpUMeDBI).

[Tepuos konebanuii. CBsI3u repuo/ia KoyiebaHui C YaCTOTOM U IIUK/IMYEeCKOM YaCTOTOH.



7. YpaBHeHre CBOOOJHBIX 3aTyXaroIuX KosiebaHUH.
8. 3aKoH CBOOOHBIX 3aTYXaIOIIUX KOJIeOaHHH.
9. AMruUTyZa CBOOOHBIX 3aTyXalOMINX KoJieOaHM.

10. Lukmueckast yacToTa CBOOOIHBIX 3aTyXarolux Kosebanuii (hopmysa). Ilepuog
CBOOO/IHBIX 3aTyXaroIMX Koiebanuii (popmyiia)

11. Bpewms 3aTyxaHus.

12. JlaropudMuueckuil eKpeMeHT 3aTyXaHHsI

13. HobpoTHOCTH

14. YpaBHeHHe BbIHYK/IeHHBbIX KOe0aHu.

15. 3aKOH BBIHYK/I€HHBIX KOe0aHuiA.

16. AMIIIUTYZIA BBIHYKAEHHBIX KOJIe0aHUM.

17. Pe3onaHc. Pe3oHaHcHast KuBasi (oripefienieHue + rpaduk).

18. BripakeHue /11 pe30HaHCHOM 4aCTOTHI.

19. Pe3y/ibTaT CI0’KEeHUS IBYyX KOJ/Ie0aHUH ¢ O/TU3KUMH YaCTOTaMU

20. Pe3y/ibTaT CI0)KeHUst IByX B3aMMHO TeprieH/INKYJISPHbIX KosieOaHWi C KpaTHBIMU
4yacToTaMH

21. Criektp. CriekTpasibHasi fuarpamma.

22. WmrnepnaHc (oripesenieHue)

23. PesucTop B 1jeny rapMOHNYECKOr0 TOKa: UMIeIaHC, CABUT (a3 MeXy TOKOM U
HanpsyKeHUeM, BeKTOpHasi iuarpaMMa.

24. KoHnzieHcaTop B 1jer1 rapMOHHAYECKOr0 TOKa: UMIeIaHC, CABUT (a3 MeXay TOKOM 1
HanpsKeHHeM, BeKTOpHasi iuarpaMma.

25. Karyiika uHyKTUBHOCTH B 1[I TaDMOHWYECKOT0 TOKa: MMIIe/IaHC, CABUT a3 Mexay
TOKOM U HalpspKeHVeM, BeKTOpHasi iuarpaMMa.

26. BripakeHue /iy11 MOLLIHOCTU ITepeMeHHOI'0 TOKa.

27. AKTUBHBIE U DEAKTHUBHBIE 3JIEMEHTHI.

28. [JencTByrolye 3Ha4YeHUs1 TOKOB M HaIlpsDKeHU.

Bomnpocs! Jj1s pa3BepHYTOro oTBeTa

1. Cusibl BSI3KOTO TPeHHsI HbIOTOHOBCKOM »XUAKOCTU: popMysa HeroToHa, popmyna CTokca.
[IBrb>KeHMe MOJ JeCTBUEM CUJ/IbI BA3KOTO TPEHUSI.

2. MexaHuueckoe HarpspkeHHe. [luarpamma pactsbkeHusi. AGCOTIOTHOE M OTHOCHTE/TbHOE Y/ ITMHEeHHSI.
3akoH I'yka. Cuia ynpyrocrtu.

3. Ilpenen npoyHocTy 1 paspymeHue. Buapl paspyuenuii. [ToBpexkaeHust TpyOUaThIX KOCTE.

4. MexaHUueCKHe CBOMCTBA OMO/IOrMUeCKUX TKaHeH: KO)Ka, KOCTHAsA TKaHb, MblIlIeUyHasi TKaHb,
coCcyJucTasi TKaHb. Y paBHeHUe Jlame.

5. /IBwKeHue Tesia C MepeMeHHOM Maccoy (peakTHBHOe /IBUKeHue). Y paBHeHHe MellepcKoro.
®opmyJia LlvonkoBckoro.

6. Ynpyroe u Heynpyroe coyapeHusi IByx Ten. LleHTpanbHbIN yaap.
7. Llentp mMacc . AGCO/IOTHO TBep0e Temo. Y CJIoBUs paBHOBecHsi. [IpaBuio peryara.

8. meanbHast >kuAKoCTh. JIMHUM TOKa, TPYOKH ToKa. CTalloHapHOe TeueHue >KuAKocTd. 3CO s
TeueHUs uieabHOW XUAKOCTU. Y paBHeHUe bepHysu.

9. ®opmyna Toppuuesin.
10. VI3amepeHue CKOPOCTH TeUeHUs KUAKOCTH.

11. MeToabl U3MepeHUst BI3KOCTU XKUIKOCTH.



12. JlamuHapHOe U TypOy/IeHTHOe TeueHue XXUAKOCTH. Unciio PeiiHonbaca TeueHre BI3KOM XKUKOCTH
B TpyOe ®opmysna I[Tya3eiins.

13. Hbr0TOHOBCKHE U HEHBFOTOHOBCKME JKUIKOCTU. KpOBb.
14. [IBvyKeHHe Tesl B XXUAKOCTAX U rasax. [logbemnas cuia

15. Onpefienienrie neanpHOro rasa. Y paBHeHne MeHzeneeBa-KianelipoHa. I'a30Bble Iporieccsl.
OO6ocHoBaHHWe MO/e/TH HjleanbHOTro ra3a B MKT.

16. YpaBHeHue nuddy3ur B OAHOPOAHOM cpefie. Y paBHeHHe PuKa.
17. TemmiepaTypa U MeTOZibl ee u3MepeHus. AOCOMIOTHBIN HOJTb TeMIiepaTyp.

18. TIpUHIMIT TEPMOAWHAMMKH. ATabaTuuecKuii porjecc. Y papHeHHWe afabaTel WeasbHOTO ra3a
(YpaBnHenue IlyaccoHa)

19. TennoemkocTb. TennoeMKOCTh WeanbHOro ra3a. CootHoeHre Maiiepa.
20. DyieKTpruuecKut 1urosb. HanpsskeHHOCTD TI0JIsT TATIONS.

21. [IBwkeHve JUIIOJSA B 3JIEKTPOCTaTUYECKOM I10J1e: paCCMOTPeTh C/lyyad OJHOPOJHOI0 U
HEeOZHOPOJHOTrO TOJeM.

22. TToTeHIMa 3/IeKTPOCTaTHUECKOTO 110J1s1. PaboTa cust 3/ieKTpocTaTHueckoro 1oJisi. PasHocThb
noTeH1ManoB. CBsA3b MOTeHLMa/a C HaNpsHKEHHOCTHIO.

23. DneKTprUYeCcKui TOK B MeTasllaX. DJeKTpuueckuid Tok. Cuiia ¥ IJIOTHOCTh TOKA. Y leJIbHOe
3JIeKTPUYeCKOoe CONPOTUBJIeHNE U ITPOBOAUMOCTb, IO BUKHOCTD.

24. 3akoHbl OMa B UHTerpaabHOU (hopme.
25. DeKTprUYeCcKuM TOK B JIeKTPOJIATaX.

26. JuanekTpuky. [IUMONMBHBIN MOMEHT MoJIeKysibl. [1ospHble ¥ HenoJ/IsIpHble [U31eKTpUKUA. BekTop
3/IeKTPUYECKOH MoJIIpu3aLuu. [IusieKTpuueckrie BOCIPUMMUYMBOCTD U TIPOHULIAEMOCTb.

27. MarauTHoe 1nosne. MHAyKLUMS MarHUTHOTO 110/151. CHI0BbIe TMHUM MarHUTHOTO M0Jisl. BUxpeBoit
XapakTep MarHUTHOro 1os1. 3akoH buo-CaBapa-Jlaniaca.

28. Ilpumep npumeHeHus 3aKkoHa buo-CaBapa-Jlamnsiaca: MarHMTHOE T10J1e Ha OCH BUTKA C TOKOM.
29. MarnutHoe B3anMogielicTBre TOKOB. Cruita Amnepa.

30. [lelicTBMe MarHUTHOrO IOJII HA BUTOK C TOKOM. PaccMOTpeTh cilydar OJHOPOJHOIO U
HEOJHOPO/HOT0 MarHWTHOTO TOJIEN.

31. MarHUTHBIM MOMEHT KOJIbI[€BOT'0 TOKa.

32. Cuna JlopeHiia. [IBimkeHue 3apsbKeHHBIX YaCTUL] B MAarHUTHOM T0jie. DKCTiepUMeHTabHOe
orpeziesieHue 3aps/ia ¥ Macchl 3/1eKTpoHa. Macc-criektporpad.

33. JIvHelHbI OCLW/IATOP U ero AuddepeHianbHoe ypaBHeHHe. Crio)KeHe TapMOHUYECKHX
Kosiebanmid. [Iprimepsr

34. MaremaTrueckuii MasiTHHK, KoJiebaTesbHbIN KOHTYP. CoOCTBeHHbIe KosiebaHus1. 3aTyXarorue
KosiebaHMs. BeiHYX/]eHHbIe Koie0aHus. DHeprusi TapMOHUYecKoro KosiebaHusi. Pe3oHaHC.

Kputepuu onjeHnBaHus (0LleHOUYHOEe CpeCTBO - KOHTPO/IbHBIE BOIIPOCHI)



OrjeHKa

Kpurepuru orjeHUBaHUS

TIPEeBOCXOJHO

TPEeBOCXO/IHOE BJIaJieHre TTPOrPpaMMHBIM MaTepPUaioM, TIOHUMaHue CYII[HOCTH
paccMaTpUBaeMbIX TIPOLIECCOB U SIB/IEHUM, 3HaHHE OCHOBHBIX IT0JIO’KEHUIM
JUCLUTITMHBI, YMeHHe IMPUMeHSTb KOHLIeNTya/lbHbIN arrapaT [Py aHaju3e
aKTyasIbHBIX TIPo6sieM. JIoruyecKu Mmocie/ioBaTesibHbIe, COiep>KaTe/bHbIe,
KOHKDEeTHbIe OTBEThI Ha BCE BOMPOCKI 5K3aMeHal[MOHHOTO OuieTa U Ha
JIOTIOJTHUTETbHBIe BOTIPOCKI, CBOOOJHOE BiajieHre NCTOUHUKAaMU. [IpakTryeckas
YacTb Kypca YCIelIHO BbIN0/IHEHAHKPeTHbIe OTBEThI Ha BCe BOMPOCHI
9K3aMeHaI[MOHHOTO OuseTa ¥ Ha JIOTIO/IHUTE IbHbIE BOMIPOCHI, CBOOOTHOE BIaZIeHHe
rcToyHuKamu. [IpakTrueckas 4acTb Kypca YCIellHO BBITIOJTHEHa
TpelyCMOTPEeHHOT0 ITporpaMmoi

OT/IMYHO

HcuepIibiBaroiee BjadjeHrue rMporpdMMHbBIM MaT€PUa/IOM, TTIOHKMMaHHWe CYILIHOCTH
paCcCMaTpHUBaeMBbIX IMMPOLIECCOB U HB]IeHHfI, TBép,Z[OE 3HAHHWE OCHOBHBIX TT0JIOKEHUM
AWCLUWILINHBI, YMeHNe IIPUMEeHSATb KOH]_[eHTyaHbHLIﬁ aririapart IMpy aHa/ik3e
dKTYya/IbHBIX HpO6HEM. Jlornuecku rnocjeaoBare/bHbIE, COAep>KaTe/IbHbIE,
KOHKpPETHbIe OTBETBHI Ha BC€ BOIIPOCHI 3K3aMEHAIJHMOHHOI'O 6urera 1 Ha
AOIO/IHHUTE/IbHBIE BOIIPOCHI, CBO6OAHO€ B/laJeHrne NCTOYHHUKAMMU. HpaKTI/IIJECKaH
YaCTb KypCa yCIIeIIHO BbITIO/THEHA.

OYeHb XOPOLIO

TIOJTHBIE 3HAHWSI TIPOTPAMMHOTO MaTepHaJia, MpaBuIbHOe TOHUMaHue CyTH
BOTIPOCOB, 3HaHUE OTpefie/ieHrH, yMeHHe (hOPMY/TMPOBaTh TE3UCHI U apT'yYMEHTHI.
OTBeThI TIOC/Ie/I0BaTe/bHbIE U B 11€/I0M MTPAaBU/IbHBIE, XOTS IOMYCKAOTCS
HETOYHOCTH, 3HAKOMCTBO C OTZe/bHBIMUA TeOPUSIMU U pakTamu. [TpakTrueckas
YacTh Kypca YCIelTHO BBITIO/THEHA.

XOpOILO

JIOCTaTOYHO IMOJIHbIe 3HAHMS MPOrPaMMHOT0 MaTepyara, TpaBUIbHOe TIOHUMaHHUe
CYTH BOIIPOCOB, 3HaHMe OIlpe/iesieHnH, yMeHue (hOpMy/IMpPOBaTh Te€3UCHI U
apryMmeHTbl. OTBeTHI TOC/Ie[j0BaTe/bHEIE U B 11eJIOM MPaBU/IbHbIE, XOTS
JIOIyCKaOTCsl HeTOYHOCTH, [I0BEPXHOCTHOE 3HAKOMCTBO C OT/e/IbHbIMU TEOPUSIMU
Y daKTamy, 0CTaTOYHO (popMasibHOe OTHOLIEHHE K peKOMEH/[0BaHHbBIM [iIsl
MO/IrOTOBKY MaTepHuasiaM. [IpakTrueckas 4acTb Kypca YCIEeIlIHO BBITIOJTHEHA.

y0B/IEeTBOPUTETHHO

(parmMeHTapHble 3HaHUs], PacIiblBUaThle IpeficTaB/ieHus o npeamete. OTBeT
COZIEPIKUT KaK TIPaBU/IbHBIE YTBEPK/I€HMUS, TaK U OIIMOKH, BO3MOXKHO,

rpy6ble. VcrbITYeMBblIi 11710X0 OPUEHTHPYeTCs B yueOHOM MaTepuase, He MOXXeT
YCTPaHUTb HETOYHOCTH B CBOEM OTBeTe Jjake MOC/Ie HaBOAAIMX BOIPOCOB.
[TpakTHueckas yacTb Kypca YCIellHO BbIIIOJHeHa.

HEYOBJ/IETBOPUTE/IBHO

OTCYTCTBHE OTBETA XOTsI ObI HAa O/IIH U3 OCHOBHBIX BOTIPOCOB, MO0 rpyObIe
OIIMOKU B OTBETAX, TIOJIHOE HETIOHWUMaHHe CMbIC/Ia TIPo6JieM, He JOCTaTOYHO
TMOJTHOE BaJieHue TepMUHOIOrHel. [IpakTiueckasi 4aCTb Kypca He BBITOIHeHa UK
BBITIO/IHEHA He B TIOJIHOM 00beMe.

I1JI0X0

OTCYTCTBUE OTBeTa Ha 06a OCHOBHBIX BOIMPOCa, MO0 TpyOblie OMOKY B OTBETaX,
MOJTHOE HETIOHUMAaHUe CMbIC/Ia TIpo6JieM, He BJlajIeHUe TEPMHHOJIOTHEH.
[TpakTHuecKas YaCTh Kypca He BBIITOJIHEHA WIH BHITIO/NIHEHA He B ITOJIHOM oObeMe.




5.3.4 TunoBble 3ajaHusi (oueHOuYHoe cpeacTBO - Tecr) ANA oOUHeHKH C(HOPMHPOBAHHOCTH
kovmnerenuu OITK-1

Bonpoc 1
Bbi6epume npagunbHOe 8bIpaXeHUe ¢ MOMOWbLI0 KOMOpPo20 MOXHO onpedenums pabomy cuns!

O A=FS
% T,
4 A= / Fdr

O A= Fdrcosa

= AA = /'F}ﬁ

Bonpoc 2

1 00:29

3aKOH rapMoOHMYEeCKMX KonebaHuin umeeT BUA:

O d%z 5

W + Wit = 0

@ 2= Acos(wyt + @)
O z = Ae % cos(wyt + ¢,)

O z= .4(”"(‘03(:..;0 + ot)

KpuTepuu onjeHuBaHus (oLieHOUHOe CPeACTBO - Tecr)

Onenka Kputepuu orjeHuBaHUS

MPEeBOCXOJHO 91% u BbIllle BePHO BBLITMIOTHEHHBIX 3a[aHUM
OT/IMYHO 81-90% BepHO BBITIOJHEHHBIX 338/, aHUN

OYeHb XOpOIIO 71-80% BepHO BBITIOJTHEHHBIX 3a/laHUM
XOPOLLO 61-70% BepHO BBINOIHEHHBIX 3a[jaHUI
YJ0BJIETBOPUTEBHO 51-60% BepHO BBITIOJIHEHHBIX 3a/laHUM
HeYyZI0BJIETBOPUTE/ILHO 30-50% BepHO BBINOIHEHHBIX 3aJjaHU

IJIOXO 0-29% BepHO BBITIOJIHEHHBIX 3a/laHUI




6. YueOHO-MeTOfMUeCcKOe U HH(OpManoHHOe o0ecrieyeHe JUCHUIIIHHBI (MO/y/1s1)

OcHOBHasi uTeparypa:

1. CaBesneB . B. Kypc obiiei ¢pusuku : yueb. mocobue [jjist BBICIIL. TeXH. yueb. 3aBejieHui : [B 3 T.]. -
W3p. 2-e, nepepab. - M. : Hayka, I'n. peq. ¢us.-mat. mur., 1982-. Kypc obmeti pusuku. T. 1. MexaHuKa.
MonekynsipHas ¢u3uka. - M., 1982. - 2-e uzg., mepepab. - 432 c. : wi. - 1.00., 155 3xk3.

2. CaBenbeB Urops Biaagumuporuu. Kypc o6irieli ¢husuky : yueb. mocobue fijisi CTyI€HTOB BTY30B : [B 3
T.]. - 3A. 3-e, ucnp. - M. : Hayka, 1988-. Kypc o6meii ¢du3uku. T. 2. S1eKTpUueCcTBO U MarHeTH3M.
Bosnel. OnTuka. - M. , 1988. - 496 c. : un. - 1.20., 116 3k3.

3. ©pui C. 3. Kypc obmeit ¢pusvku. T. 1. dusndeckrie 0CHOBbI MeXaHUKU. MoJieKyisipHasi hH3HKa.
Kone6anust u BosiHel / @puii C. 3.,Tumopesa A. B. - 13-e u3zg. - Caukr-IletepOypr : Jlanb, 2022. - 480 c.
- Knura u3 konnekiuu Jlane - ®@usuka. - ISBN 978-5-8114-0663-0.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=799654&idb=0.

4. ®pu C. 3. Kypc obiieit pusuku. T. 2. DjeKTpruuecKye 1 3/IeKTpoMarHeTuueckye sisjieHus / @puii
C. 3.,Tumopera A. B. - 12-e u3f. - Caukt-Iletepbypr : Jlanb, 2022. - 528 c. - Kaura u3 Kosiekiyy JIaHb
- ®usuka. - ISBN 978-5-8114-0664-7., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=799655&idb=0.

[ononHuTebHAs TUTEpaTypa:

1. Vipopos U. E. OcHoBHbIe 3aKOHBI MEXaHUKH : [yueb. rocobue as Gpu3. crieliyaabHOCTeH By30B]. - 3-e
u3[., epepab. u gor. - M. : Beiciias mkosa, 1985. - 248 c. : un. - 0.65., 38 3k3.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypchl (B COOTBETCTBUU C CO/IePKaHUEM IVCIATUIAHBI):
http://phys.unn.ru/library.asp?contenttype=Library

7. MaTepua/IbHO-TEXHHYeCKoe ofecrneyeHre AUCHUIUIAHBI (MO/YJIs1)

YuebOHble ayAWTOPUM [i/is1 TIPOBeJieHHs yueOHBbIX 3aHSITMM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpaMMO#i, OCHaIleHbl MYyJIbTUMeAUHWHBIM 000py/0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[MomerijeHyst A7IsI CAaMOCTOSITeIbHOM paboThl 00YYalOIMXCSI OCHAIL[eHbI KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
nH(OpPMaIMOHHO-00pa3oBaTebHYIO Cpesy.

IIporpaMmma cocrtaBneHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noarotoBku/cienuanbHoctu 30.05.01 - MeguiHCcKass OMOXUMUS.

ABTop(bI): 3aiilieBa EkatepunHa ByiagumMupoBHa, KaHAWJAT PU3NKO-MaTeMaTHyeCKuX HaykK.
PeniensenT(n1): besioBa Osibra BacunbeBHa.
3aBepyromuii Kadepoii: KoHakoB AHTOH AjieKkceeBUY, KaHAWUJAT (PU3UKO-MaTeMaTUUeCKHUX HaykK.

ITporpamma o/j00peHa Ha 3aceflaHUU MeTO[UUeCcKoi komuccuu ot 05.12.2023r., mpotokos Ne 2.
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