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MATEMATUYECKHNHN U ECTECTBEHHOHA YYHbIN
MO/1YJIb
du3uka
paboyas nporpaMma JUCIHUIIAHBI (MOTYJIS)

3akperurena 3a kadeapoit TexHOJIOTUS MPOAYKTOB MHTAHUSA U XOJOTHIbLHAS TEXHAKA

Y4eOHsblii mtan z 2024 TIpomykTsl uTaHus.plx
Hanpasnenue noarorosku 19.03.03 IIpoxyKThl IUTaHUS XKUBOTHOI'O IPOUCXOKICHUS

Kanudukarus Bakanasp
Dopma 00yueHUs 3a04Hast
OO6wast Tpy10EMKOCTb 33ET
Yacon 1o yueGHOMY ILTaHy 108 Buabl KOHTPOJIS Ha Kypcax:
B TOM 4HCJIE! 3a4eTsl |
ayTUTOPHBIC 3aHSITHS 12
caMOCTOsITeNIbHAs paboTa 92
YacoB Ha KOHTPOJIb 4

Pacnpez[ene}me YaCcoB JUCUHMIIJINHBI IO KypcaM

Kypc 1
Bun 3ansaruit v | po Hroro

Jlexuun 6 6 6 6
IpakTuueckue 6 6 6 6
HUroro ayn. 12 (12 |12 |12
KonrakrtHas pabora 12 (12 |12 |12
Cam. pabora 92 192 |92 |92
Yacel Ha KOHTPOITh 4 4 4 4
HUroro 108 |108 |108 |108




IIporpammy cocraBui(u):
Jloyenm, bapanog B.C.

Peuenzent(bl):

K6oenH, 3as. kagedpoii, Yebakos FO.T.

Pabouast mporpamma JUCIUTLITHHBI
duszuka

paspaborana B coorBercTBu ¢ ®T'OC BO:

®denepabHBIN rocy1apCTBEHHBIH 00pa30BaTeIbHbIA CTaHAAPT BHICHIEr0 00pa30BaHus - OakajaBpHaT MO HANPaBICHUIO MOJATOTOBKH
19.03.03 IIpoxyKTsI TUTaHUS JKUBOTHOTO IporcxoxaeHus (mpuka3z MunobpHayku Poccun ot 11.08.2020 1. Ne 936)

COCTaBJICHAa Ha OCHOBAHUH y4eOHOTO IJIaHa:
Hampasnenne noarorosku 19.03.03 IlpoaykTel mUTaHUS )KUBOTHOTO TPOUCXOKICHIS

YTBEPKACHHOTO YUEHBIM coBeTOM By3a oT 22.12.2023 mpotokoi Ne 10.

PaGouas nporpamma ooOpeHa Ha 3aceqaHuu Kadeapsl
TexHOIOrHsI NPOAYKTOB MUTAHUS U XOJOAUIbHAS TEXHHKA

PaGouas nporpamma onoOpeHa:

- Ha 3acenanuu kadenps! « TeXHOTOTHS MPOIYKTOB MUTAHUS U XOJOIMIbHAS TEXHUKA
Ipotokoin ot 13.03.2024 1. Ne 2

- Vuebno-meroanueckuii coset JJPTU ®I'BOY BO «AI'TY»

ITporoxon Ne 1 ot 18.03.24.

- Pomurensckum komuteToMm JIPTU ®T'BOY BO «AI'TY»

ITporoxon Ne 2 ot 19.03.24.

- Crynenueckum cosetoM JJPTU ®TBOY BO «AI'TY»

ITporoxon Ne 5 ot 19.03.24.

Pabouas nporpamma cornacoana JIMUTpOBCKOM pailoHHOMN opranu3anuei
MockoBCKO#H 00J1aCTHOW OpraHU3alny 00IEPOCCUICKOI 00IIECTBEHHOM OpraHu3aiu
«Bcepoccuiickoe 0011eCTBO HHBATHIOBY»

Cpoxk neiictBust nporpammsl: 2024-2029 yu.r.

3aB. kadenpoit Yebakos O.T.



Buzuposanue PIIJI a5 ucnotHeHus1 B ouepeIHOM y4eOHOM roay

Ipencenarens YMC YI'H(C)
13 mapra 2024 r.

Pabouas nmporpaMma nepecMoTpeHa, 00CyKIeHa U 0100peHa st
ucnonaaenus B 2024-2025 yaebHoM roay Ha 3aceIaHnu Kadheapsl
TexHO0JIOrusi MPOAYKTOB MUTAHUS M XOJOAMILHASI TEXHHKA

TIpotokoi ot 13 mapra 2024 .  Ne 2
3aB. kadenpoit Yebakos FO.T.

Busuposanue PII/I niist ucnosiHeHUs B 04epeAHOM Y4eOHOM roay

Mpencenarens YMC YT'H(C)
2025 r.

Pabouas nporpaMma nepecMoTpeHa, 00CyKIeHa U 0100peHa st
ucnonaaenus B 2025-2026 yueOHOM Toy Ha 3aceIaHnu Kadheapsl
TexHO0JIOrusi MPOAYKTOB MUTAHUS M XOJOAMILHASI TEXHHKA

IIpotokom ot 2025r. Ne
3aB. kadenpoit

Busuposanue PIIJI 1iist ucnosiHeHust B 04epeiHOM y4eOHOM roay

Ipencenarens YMC YT'H(C)
2026 .

Pabouas nporpamma nepecMoTpeHa, 00CykaeHa U 0100peHa Juis
ucnonaenus B 2026-2027 yaeOGHOM IOy Ha 3aceIaHny Kadheapsl
TexHOI0rusi NPOAYKTOB NMUTAHUS U XOJOAUIbHASI TEXHHKA

IIpoTtokomor 2026r. Ne
3aB. kadenpoit

Busuposanue PII/I niist ucnosiHeHust B 04epeiHOM Y4eOHOM roay

Ipencenarens YMC YTH(C)
2027 r.

Pabouas nporpamma nepecMoTpeHa, 00CykaeHa U 0100peHa JUist
ucnonaenus B 2027-2028 yueOGHOM Toay Ha 3aceIaHny Kadheapsl
TexHOI0rusi NPOAYKTOB MUTAHUS U XOJOAUIbHASI TEXHHKA

IIporokom or 2027r. Ne
3aB. kadenpoit



1. IEJTM OCBOEHUSI IV CLIUIIJIMHBI (MOYJIST)

11

L[eJ'II: JUCHUIUIMHBI COCTOUT B O3HAKOMJICHUU CTYACHTOB C OCHOBHBIMH IOHATUAMHU U HpOGHeMaMI/I (bI/I3I/IKI/I, IIpOoCJIC)KUBas
CBA3H MCEXKAY METOAOJIOTUICCKUMHU, TCOPECTHUICCKUMHU U SMITUPUICCKUMHU YPOBHIMU HAYTHOT'O 3HAHUA

2. MECTO JUCLHAIIJIMHBI (MOAY.JI51) B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI'PAMMBI

Huxn (paznen) OIL:

|Bl.0.03

2.1

TpeGoBaHus K NpeABAPUTEILHON MOJATO0TOBKE 00y4al0IIerocsi:

211

Beenenue B nmpodeccuto

2.2

JAucuuminnel (MOIY/14) U MPAKTHKH, AJs KOTOPBIX OCBOEHNE TAHHON AUCHHUILIMHBI (MOAYJIs1) HEOOX0ANMO KaK

npeamecTyromee:

221

MHocTpaHHBIN A3BIK

222

dunocodus

2.2.3

[IpaBoBeneHue

(MOJY.JIST)

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHMSA JUCITUIIJIMHBI

OIIK-2: Cnoco0eH NpuMeHSITh OCHOBHbIE 3AKOHBI 1 MeTOAbI HCCJIeJOBAHMUI eCTeCTBEHHBIX HAYK /JIsl pellieHHs 3a1a4

npogecCHOHATBHOM 1eTeJIbHOCTH

3HaTh:
VYpoBenb |  [yCcBOGHO OCHOBHOE COJIepKaHHUE, HO U3araercsi pparMeHTapHO, He BCEra MOCIe0BaTeIbHO, ONPEICICHHUS
HOH?ITI/lﬁ HEIO0CTATOYHO YCTKHE, HE I/ICl'lOJ'Ib3yI'OTC$I B KQ4ECTBC J0KaA3aTCJIbCTBA BBIBOIAbBI 1 O606[11€HI/IH u3
HAOJIFOICHHH, TOMYCKAKTCSA ONIMOKU B UX U3JI0KEHUH, HETOYHOCTH B TIPO(eCCHOHATBEHOM
ypOBeHb 2 OHpeZ[CJ'ICHI/Iﬂ HOHHTI/Iﬁ JacT HCIIOJHBIC, ):[onycxaeT HE3HAYUTCIIbHBIC HapyLLICHI/Iﬂ B IIOCJICAOBATCIIBHOCTHU
W3JI0KEHUSI, HeOOJIbIINE HETOYHOCTH TIPH UCIIOBb30BaHUK HAYYHBIX KaTeropuii, GOpMyIHMpPOBKU BHIBOJIOB
VYpoBeHb 3 |4€TKO W MPaBUIHHO AA€T ONPEACITICHHS, TOTHO PACKPBIBAET COAEepP KaHNEe IOHATHH, BEPHO UCIIONIB3YET
TCpMI/lHOHOFl/I}O, l'IpI/I 3TOM OTBET CaMOCTOfITeHbeII}’I, HUCITOJIB30BaHbI paHee HpI/IO6pCTeHHbIC 3HAHUA
YMeTh:
YpOBCHB 1 BBITIOJIHACT HE BCC onepam/m HCﬁCTBHﬂ, nonycxaeT OLHI/I6KI/I B IOCJICA0OBATCIILHOCTH UX BBIIIOJIHCHHA, HCﬁCTBHe
BBINOJIHIETCS HEJOCTATOYHO OCO3HAHHO
YpoBeHb 2 |BBITIONHSET BCE OTEpAIlH, MTOCIEAOBATEIIEHOCTD UX BBIITOIHEHUS COOTBETCTBYET TPeOOBaHUSIM, HO JISHCTBHE
BBITTOJIHSIETCS HEJOCTATOYHO OCO3HAHHO
VYpoBeHb 3 |BBEIIOTHSET BCE OTEPAIIH, MTOCIEAOBATENIBHOCTD X BBIITOIHEHHS TOCTATOYHO XOPOIIO MPOIyMaHa, TeHCTBUE B
LIEJIOM OCO3HAHHO
Baagers:
VYposenb | |Biageer He BceMH HEOOXOIMMBIMH HaBbIKAMH, UMEIOLIMICS ONBIT parMeHTapeH
YpoBeHb 2 |B LIeNIOM BiIa/ieeT HEOOXOUMBIMUA HABBIKAMU /U HMEET OITBIT
VYpoBenb 3 [Biazeer BceMu HEOOXOAUMBIMU HABBIKAMHU /MM HMEET OITBIT

B pe3ysabTaTte 0cBOCHHMS TMCHUILUINHBI (MOXYJIs1) 00y4YAIOIIMIiCS TOIKEH

3.1|3narth:

3.1.1|Ha NpOMEKyTOYHOM YPOBHE U IIPHUMEHSTH Ha NPaKTHKEe GyHIaMEeHTaTbHbIE 3aKOHBI TPUPOJIBI M OCHOBHEIE 3aKOHBI
ecrecTBeHHOHayuYHbIX auciuuina(OITK-2.1)

3.2|Ymerh:

3.2.1|BbIOpaTh TEOPETHUECKYIO MOJIEIb JUIs PELICHUS IPAKTUYECKOM 3a/1auk POPEeCCUOHAIBHOM HATIPABICHHOCTH U 000CHOBATh
cBoit BeiGop (OITK-2.2)

3.3|Baagern:

3.3.1|byHnamMeHTaTbHBIME HAYYHBIMA METOAMH TIPH PEIICHUH MPUKIAAHBIX 3amay (OITK-2.3)

4. CTPYKTYPA U COJAEPKAHUE JTUCIHUIIJIMHBI (MOAYJIsI)

Kon HaumenoBanue pa3nesioB u TeM /Buj | Cemectp / | UacoB | Kommneren- | Jluteparypa | Unte | Ilpumeuanne
| _3aHATHS 3aHATH/ Kvnc 1001 DAKT.
Pazpen 1.
11 Mexanuka. 1 1 OIIK-1
Konebanus u BOJTHBI
/JTex/
1.2 Mexanuxka. 1 2 OIlK-1
Kone6anus u Bonusl /TIp/
13 MonekyisipHast Gu3nka u 1 2 OIlK-1
TepMoauHamuka /JIex/




1.4

MonekyisipHast Gpu3nka u 1 2 OIlK-1
TepmoauHamuka /T1p/

15

MonekysipHast Gpusnka u 1 2 OIlK-1
TepMouHaMuka /JIex/

1.6

MonexynsipHas Gusuka u 1 1 OIIK-1
TepMouHamuka /IIp/

1.7

DJEKTPHUUYECTBO U MarHETU3M. 1 1 OIlK-1
ATOMHas U snepHas Gpusuka
/JTex/

1.8

DNeKTpUUECTBO U MAarHETH3M. 1 1 OIIK-1
AToMHas U sepHas pU3NKa
Mp/

1.9

IToaroroBka k MpakTHYECKUM paboTam 1 92 OIIK-1
/Cp/

5. ®OHJ OHEHOYHBIX CPEACTB

5.1. KoHTpoJibHBIE BONPOCHI H 3aJaHHA




TumoBbIe BOMPOCH K JEKIUSIM

1. Cucremsl otcuera. TpaekTopust IBIKEHUS MaT. TOUKH. CKOPOCTb.

2. YCKOpEHHE U ero COCTaBIIONINE.

3. YrioBast CKOpOCTb U YIJIOBOE YCKOPEHHUE.

4. Tpu 3axoHa HetoroH. [ToHsTHe Macca u cuia. Kitaccugukamus cuit.

5. 3aKoH coxpaHeHHUs KonnuecTBa ABrxkeHus. [lorsTre o neHTpe macc.

6. Cuinbl uHepru. Onucanue neuxenus ten B HUCO. OcobeHHOCTH CHiT MHEPLIUY.

7. DHeprus, paboTa, MOIIHOCTb.

7. Kunernueckasi ¥ MOTEHIMAIbHAS SHEPIUU. 3aKOH COXpaHEHUs MeXxaHuuecKor sHeprun. O0mepu3ndecKuil 3aKoH COXpaHeHHS
SHEPIHH.

9. Kunematuka qBIKEHHS TBEpAOro Tena. MoMeHT nHepuuu TBepaoro tena. Teopema IITelinepa.

10. Kunetnueckasi 3HEpTUs BpaIleHUsI.

11. YpaBHeHHe AMHAMHUKH BPaLIaTEIbHOTO ABHKEHUS TBEPIOTO Tea.

12. MOMEHT KOJIMYeCTBa ABUKEHUS. 3aKOH COXPAHEHUsI MOMEHTA KOJINYECTBA JBMKEHHUS.

13. JIBmxeHHEe TBEpAOTO TeJla BOKPYT HENOABIKHON OCH.

14. YpaBHeHHe HEPa3pbIBHOCTH CTPYH. Y paBHeHne beprymm.

15. 3akoH coxpaHeHHs AIEKTPUYECKOro 3apsaa. 3akoH Kyrona.

16. Dnexrpudeckoe nozie. HampsokeHHOCTH 37IEKTPOCTaTHIECKOTO OIS

17.Teopema ['aycca 1 35I€KTPOCTATHYECKOT'O T10JIS1 B BAKYyMe.

18. Lupkynsuus BeKTOpa HAIPSHKEHHOCTH SJIEKTPOCTATHYECKOTO TIOJIA.

19. IloTeHmuan 31eKTpOCTaTHYECKOT 0 MOJIsL.

20. ITpOBOTHHKH B AJIEKTPOCTATHIECKOM IIOJIE.

21. DnexTpuyeckoe CMeIIeHne B AUAIeKTpuKax. Teopema ['aycca st 31€KTpOCTaTHUECKOTO MOl B TUAIEKTPUKE. DIEKTPOEMKOCTh
YEIHMHEHHOTO MTPOBOIHHKA.

22. Konpencaropsl. DHEprusi CUCTEMbI TOUEUHBIX 3aps1/10B, YEAUHEHHBIX IPOBOAHNUKOB, KOHIEHCATOPOB.

23. DHeprus AMeKTPOCTATHIECKOTO TTOJISL.

24. DnexTpudyecKui TOK, CHJIa ¥ MJIOTHOCTH TOKa.

25. Croponnue cwibl, DJIC, HanpshKeHE.

26. 3akon Oma. ConpoTHBIIEHHE IPOBOIHUKOB.

27. Pabota 1 MOIIHOCTh TOKa. 3akoH J[xoysst — JIeHna.

28. 3akon Oma 7151 HEOJTHOPOAHOI'O y4acTKa LETH.

29. TIpaBuna Kupxroda

30. MarauTHas UHAYKIUSA.

31. IBmxeHune 3apsHKEHHBIX 4acTHIl B MarHuTHOM note. Cuia Jlopenna.

32. JIBukeHue MpOBOAHMUKA C TOKOM B MarHuTHOM moiie. Cuia Ammnepa.

33. KoHTyp € TOKOM B MarHUTHOM I10Jie. MarHUTHBI MOMEHT KOHTYpa C TOKOM.

34. MarsuTHOE TI0JIe JBUKYIIETOCS 3apsia.

35. 3akon buo — CaBapa — Jlanaca.

36. IloTok BeKTOpa MAarHUTHON MHAYKIINU. BeKkTop HAMPsHKEHHOCTH MarHUTHOTO 1outst. L{upKymsius BeKTopa HapsHKEeHHOCTH
MarHuTHOTO IOJISl B BELIECTBE.

37. DHeprust MarHUTHOTO TIOJISL.

38. BuxpeBoe maruutHoe mnose. TOK cMeIeHus .

39. Cucrema ypaBHeHU MakcBeia.

40. BonHOBO€E ypaBHEHHUE JUIS 3IEKTPOMArHUTHOro nosist. CBOMCTBA  3JIEKTPOMArHUTHBIX BOJIH.

41. Dueprus. O0bEMHAS TNIOTHOCTH SHEPTrUH. [[ITOTHOCTH IOTOKA YHEPTUH JIEKTPOMArHUT-HbIX BOJH. Bekrop [ToitHTHHTa.
42. KonebarenbHoe apuxxeHue .Buapl konebanuii. OnpeneneHue yacToThl, IEPUOJIa, aM-ILUTUTYIbl, (ha3bl KoneOaHUN.

43. Tapmonuueckoe konebanue. JuddepeHnnanibHoe  ypaBHEHHE U €T0 PEIICHHE Ha IPH-MEPE MaTEMaTHIEeCKOTO MasiTHUKA.
44. T'apmonunueckoe kosnebanue. luddepenianbHoe ypaBHEHUE U €T0 PEIICHUEe  Ha IPU-MEpe MIapuKa Ha MpYy>KUHE.

45. Tapmonunueckoe konebanue. JuddepeHnnanbHoe ypaBHEHHE U €r0 PelIeHHe Ha TpUMe-pe PU3MUECKOro MasTHHKA.

46. 'apmonnueckoe konedbanue. Juddepenianbaoe ypaBHEHUE U €0 PEIISHNE Ha IPUMe-Pe UIEaIbHOTO K0JIe0aTeIbHOr0 KOHTYpa

47. 3aKOH COXpaHEHUs SHEPTUHU B UJCATBHBIX KOJeOaTeIbHBIX CHCTEMAX.

48. 3aryxaromue koiebanus. JuddepeHnnanbHoe ypaBHEHHE U €r0 PelIeHHe Ha IPUMepPe MEXaHUUECKAX CHCTEM.

49. 3aryxatomue koiebanus. JudpepeHnnansHoe ypaBHEHHE U €r0 PEHICHUE Ha IPUMEPE PEaIbHOI0 KOJIeOaTeIbHOTO KOHTYpA.
50. [ToHsATHE NEKPEMEHT, JorapupMUUecKnii TEKpeMeHT, T00POTHOCTh KoJeOaTeIbHOIM CH-CTEMBI Ha IIPUMEpPE MEXaHUYECKOH
KOJIeOATENILHON CUCTEMBI U KOJIe0aTeIbHOTO KOHTYPA.

51. Beiyxaennsie konebanus. ngdepennnanbHoe ypaBHEHHE U €T0  PELIeHUE Ha IPUME-pPe MEXaHUYECKOH CHCTEMBI.

52. Beiyxnennsle konebanus. JuddepennnansHoe ypaBHEHHE U €r0  PEIICHNE Ha IPUMe-pe KoneOaTeIbHOr0 KOHTYpa.

53. Pe3onanc. Pe3onaHcHas yactoTa. Pe3onancHas aMmiuiuTyaa. PesonancHele kpuBsle. Ha npuMepax MexaHUYECKON CUCTEMBI U
peanbHOro KoJieOaTenbHOro KOHTYPA.

54. CrnoxeHue OJHOHAIPABIEHHBIX KonebaHuil. BekropHas auarpamma. CloxxeHHe B3aUM-HO IEPIEHIUKYIAPHBIX KoJaeOaHuil.
Ourypsr Jluccaxy.

55. YpaBHeHuUe IUIOCKOH U chepudecKOi BOJIHBI IPU HAJTUYUU U OTCYTCTBUU 3aTyXaHHs. BoIHOBOI BEKTOP.

56. BonmHoBoe ypaBHeHHe. CKOPOCTh YIPYTUX BOJIH B Pa3IAYHBIX CPEIax.

57. IloTok sHepruu, NIO0THOCTh NOTOKA YHEPTUH BOJIHBL. BekTop YMoBa.

58. Crosture BOJIHBI. Y paBHEHHE CTOsUeH BOIHBL. KoneOaHus CTPYH U CTepXKHEH.




59. IonsaTre nHTEPYEPEHIIMN 1 KOTEPEHTHOCTH. Y CIIOBUS HAOMIOAEHHUS HHTEPPEPEHIIHH.

60. UuTtepdepennus. OnTuueckas 1 reoOMeTpUYecKasi pa3HOCTb X0Jia BOJIH, YCJIOBUE MUHU-MyMa U MaKCUMyMa IIpU
nHTephepeHIMH (IS Pa3HOCTH X0Aa U Pa3HOCTH (a3).

61. Cnoco0s! HabmoneHus uaTepdepennun. IIpunnunuansasle cxemsl: menu FOunra, bunpusma u 6uzepkana OpeHens u 1.4
62. aTepdepeHnns B TOHKUX IUIEHKaxX. [IpOCBETIIEHHE ONTHKH.

63. Judpaxuus .Metox 300 Ppenens. JJudpaxuus Ha KPyIriaoM OTBEPCTUH U JHUCKE.

64. Mudpaxuus OpayHrodepa Ha MM,

65. IIpunnun I'olirenca —Ppenens.

66. TudpakiroHHas pemeTka.

67. XapakTepUCTUKH CIIEKTPAJIbHBIX TIPUOOPOB: pa3pelaroas CriocOOHOCT , YIIIOBast U IMHEWHAs JUCTIEpCHsl.

68. Mucniepcus ceera. HopmanbHast 1 aHOMabHAS JUCIIEPCHUSL.

69. Ilornomenue csera. 3akoH byrepa.

70. XKunkoe arperatHoe cocrosuue. [lazma.

71. CBoiicTBa MPOBOAHHUKOB, MOTYIIPOBOJHIUKOB U JUIIEKTPUKOB C TOYKU 3PEHHSI 30HHOU TEOPHUH.

5.2. Tembl MUCBMEHHBIX PadoT

1. HauanpHOE 3HaYeHUE painyc-BEKTOpa paBHO , KOHeYHoe — . Haiitu: a) mpupaineHue paanyc-Bekropa ; 0) MOAYIb
MIpUpAILEHUs] ; B) IPUpPALIEHUE MOTYJIS

2. Kamenb OpoliieH Topu30HTANIBHO co ckopocThio 10 m/c. HaiiTu pasnyc KpUBU3HBI TPASKTO-PUH KaMHS 4epe3 3 ¢ Mociie Havyala
JIBYDKEHHS.

3. Teno maccoii 0,5Kr IBMKETCS MPSIMOJIMHEHHO, TIPUYEM KOOpAMHATA TeJla  M3MEHSETCS OT BpeMeHH Kak ,rae =5m/c2u =1
Mm/c3. Halitu cuiy, 1eHCTBYIOIIYIO HA TEJIO B KOHIIE IEPBOW CEKYH/IbI IBH)KCHHUSL.

4. Ha HakJIOHHOI1 IJIOCKOCTH € YIJIOM K TOpu30HTY 30° ABMXKETCs Telo Maccoi 1 Kr, CBI3aHHOE HEBECOMOM HUTBIO € TesoM | Takoi
e Macchl (puc. 8). HaliTu yckopeHHe 3THX Tell M CUTy HaTshKeHHs HUTH. TpeHueM B OJ0Kke IpeHeOpeub, Takke Kak U TPeHUEeM
MEX]y TeJIOM 2 ¥ HaKJIOHHOH IJIOCKOCTBIO.

5. Baron maccoii 20 T, ABUrasch paBHO3aMEAJICHHO ¢ HAYaJIbHOH CKOPOCTHIO 54 KM/, o] Ieii-cTBUEM CHilbl TpeHust 6 kH depes
HEKOTOpOe BpeMs ocTaHaBiuBaeTca. HaliTi paboTy CHIIBI TPEHHS U pacCTOSIHUE, KOTOPOE BaroH MPOMAET 10 OCTaHOBKH.

6. MckyccTBeHHBIN CITyTHUK 3eMJIM ABHXKETCS 10 KPYTOBOil opOUTe B INIOCKOCTH YKBATOpa C 3amaja Ha BOCTOK. Ha kakoii BrIcOTe
HaJl IOBEPXHOCTBIO JOJDKEH HAXOJHUTHCS CITyTHHK, YTOOBI OBITH HEMOABMKHBIM OTHOCHTEITFHO 3eMHOT0 HabropaTess?

7. B HauanbHBIH MOMEHT pakeTa MMEeeT Maccy BMECTE C TOPIOYHM  , a €e CKOPOCTh PaBHA HY-JIIO. 3aTeM OHA JBHXKETCS B OTCYTCTBHE
BHEIIHUX CHJI, HCITYCKasi HEIPEPHIBHYIO CTPYIO Ta3a CO CKOPOCTBIO , IIOCTOSIHHOM OTHOCUTENBHO pakeThl. HaiiTu ckopocTh pakeTsl B
MOMEHT, KOI'Jla ee Macca paBHa

8. K 06ony onnopoanoro aucka paguycom 0,2 M npunoxena kacarensHas cuia 98,1 H. Tlpu Bpamennu Ha AUCK AeHCTBYET MOMEHT
cun tpenns 4,9 H| Im. Haiitu maccy mucka, eciii M3BEeCT-HO, YTO JMCK BpallaeTcs ¢ yriioBbsIM yckopenueM 100 pan/c2.

10. Kakyto cKOpOCTh JOIKHO MMETh JIBIDKYILEECS TeJ0, YTOOBI €ro MPOoJI0IbHbIE pa3Mepbl YMEHbBIIHIINCH B 2 paza?

11. Me3oH, BBOASIIUI B COCTaB KOCMUUYECKUX JIy4dell, IBUKETCSI CO CKOPOCTHIO, cocTaBisromeit 95% ckopoctu cBeta. Kaxoii
IIPOMEXXYTOK BPEMEHHU 110 4acaM HEIO/BIXKHOIO HAOJII0AaTe sl COOTBETCTBYET OHON CeKyHAE "COOCTBEHHOTO BpeMEeHU" Me30Ha?
12. Ha cKkopKO yBEIHUUTCS Macca _ -4acTHLBI IPH YCKOPEHUH €€ OT Ha4allbHOW CKOPOCTH, PaBHOU HYJIIO, 10 CKOPOCTH, paBHOH 0,9
CKOPOCTH cBeTa?

13. Bo ckoibKO pa3 cuiia rpaBUTALMOHHOTO MPUTSKEHNS MEXKAY IByMs IPOTOHAMH MEHbILIE CHUJIBI UX JIEKTPOCTaTHUECKOTO
OTTaJKUBaHUA? 3apsi] IPOTOHA PaBEH 110 MOAYJIIO U IIPOTUBO-IIOJIOKEH 110 3HAKY 3apsay IEKTPOHA.

14. JIBa mapuka 0OAMHAKOBBIX pajinyca U Macchl ITOIBEIIEHbl HA HUTAX OJAMHAKOBOW JUTMHBI TAK, YTO MX IIOBEPXHOCTH
conpukacatorcs. [Tocne coobmenus mapukam 3apsana 0,4 MxKi oHU OT-TONKHYIHMCH APYT OT ApyTa U pa3olUIUCh Ha yron 60°. Haiitu
Maccy KaKJOoro MIapuKa, €ClIi pacCTOSHUE OT IIEHTpa IapuKa 10 Touka moaseca 20 cm?

15. DnexTpoH ¢ HEKOTOPOI HauaIbHOM CKOPOCThO UQ BIETaeT B IUIOCKUII TOPU30HTAILHO pac-II0JIOKEHHBIH KOHAEHCATOP
TapayuIeNbHO IIACTHHAM Ha PAaBHOM PACCTOSIHUH OT HUX. Pa3HOCTh MOTEeHIMAN0B MeX Ay IuiacTHHaMu kKoHaeHcaropa 300 B;
paccTosiHuE MEXy IUIAaCTUHAMHU 2 CM, JUInHa KoHzeHcaTopa 10 cm. KakoBa omkHa ObITh IpesiesibHasi HaualbHas CKOPOCTh
9JIEKTPOHA, YTOOBI DJIEKTPOH HE BBUIETEN U3 KOHIeHcaTopa? PemmuTs 9Ty ke 3amady s [-9aCTHIBL.

16. Tok B IPOBOTHUKE MEHSETCS CO BpEMEHEM I10 YPaBHEHUIO ,TAE - BaMIepax U - B cekyHaax. Kakoe konuuecTBo
SJIEKTPUIECTBA MIPOXOIUT Yepe3 MOTEPETHOE CEUSHHE MTPO-BOIHMKA 3a BpeMs OT 2 ¢ 10 6 c? I[Ipu kakoM MOCTOSIHHOM TOKE Yepe3
MIONEPEYHOE CEUEHUE IIPOBOJHUKA 3a TO XK€ BPEMsI IPOXOAUT TAKOE XKe KOTUUIECTBO JIeKTpHUecTBa?

17. ImetoTcs ABa ONMHAKOBBIX 3J1eMeHTa € 3.11.C. 2 B u BHyTpenHum conporusieHreM 0,3 Om. Kak HaJlo COEAMHUTD 3TH 3JIEMEHTHI
(mocnenoBaTeNnbHO, WK MAPALIENIBHO), YTOOBI MOMYYUTh OOJNIBIINH TOK, €CJIM BHELIHee conpotunienue: a) R = 0,2 Om; 6) R =16 Om?
Haiitu TOK B Ka)X-10M U3 3THX CIIy4aeB.

18. DneMeHT 3aMBIKaIOT CHavyasla Ha BHelIHee conpoTurieHue 2 Owm, a 3ateM Ha BHemrHee co-ipotusnenue 0,5 Om. Haiitu 3.1.c.
3JIEMEHTA U €r0 BHYTPEHHEE CONPOTUBIIEHHE, €CIIM N3BECT-HO, YTO B KAXKJOM M3 3THX CIy4ae MOIIHOCTb, BBIICIISIONIAsICS BO
BHEIITHEH LIeTy, OMHAaKOBa U paBHa 2,54 Br.

19. Ilpu siexTponu3e MEIHOTO Kynopoca 3a BpeMs 14 Boienuiack macca 0,5 r mequ. [lnomane xaxaoro snexrpona 75cm2. Haiitu
IJIOTHOCTB TOKA.

20. HaiiTy HanpsKEHHOCTh MArHUTHOT'O HOJIS B LIEHTPE KPYTOBOTO IIPOBOJIOYHOTO BUTKA pasu-ycoM 1 cM, 10 KOTOPOMY TeUeT TOK 1
A.

21. Ha puc. 114 n3o00paxeHbl cCeUeHUs JBYX IPSIMOIMHEHHBIX OECKOHEUHO JUIMHHBIX IPOBOJ-HUKOB C TOKaMU. PaccTosHue Mexay
npoBogHukamMu AB=10 cm, Toku 11=20 A u 12=30 A. HaiiTi Hanps>keHHOCTH MarHUTHOTO TIOJIS, BBI3BaHHOTO ToKamu |1 u 12 B
toukax M1, M2 u M3. Paccrosaus M1A=2 cm, AM2=4 cm u BM3=3 cm.

22. Karymka mmaoit 30 cm umeer 1000 BuTkoB. HaliTi Hanpsi>keHHOCTh MarHUTHOTO TIOJISI BHYTPH KaTyIIKH, €CJIM 1O KaTyIIIKe
MIPOXOIUT TOK 2 A. JIlnameTp KaTyIIKH CYATATh MaJIbIM 110 CPABHEHUIO C €€ JUIMHOM.

23. DnexTpoH, YCKOPEHHbIH Pa3HOCThIO MOTeHIMaNIOB | KB, BiIeTaeT B 0JHOPOIHOE MarHUTHOE TI0JIe, HAaIlPaBJICHNUE KOTOPOTO
NEPIEHIUKYIISIPHO K HAIIPABICHUIO €ro ABIKeHuA. Muaykuus marautHoro nosis 1,19 mTa. Haittu paguyc okpy>kHOCTH, 11O




KOTOPOH JBIDKETCSI DIICKTPOH, TIe-pPHO OOpALICHUS] H MOMEHT UMITYJIbCa DIIEKTPOHA.

24. B oHOPOJJHOM MarHWTHOM I1oJie, HAYKIHs KoToporo 0,8 T, paBHOMEpHO BpallaeTcsi paMKa ¢ yrioBoi ckopocThio 15 pan/c.
IInomane pamku 150 cm2. Ock BpamieHust HAXOOUTCS B IDIOCKOCTH PaMKH M cOCTaBIsieT yroi 30° ¢ HarpaBIeHHEeM MarHuTHOTO
nosisi. HaiiTn Makcu-manbHyI0 3.7.C. MHAYKLUU BO BpaIlAOLIEiiCcs paMKe.

25. JlaHO ypaBHEHHE JBI)KEHUS TOUKK cM. Haiitn mepuox koneGaHui, MaKCHMAIBHOIO CKOPOCTh M MAKCUMAJIBHOE YCKOPEHHE
TOYKH.

26. Kak m3MeHHTCS TIEpHO]] BEPTUKAIBHBIX KOJeOaHUi Irpy3a, BUCALIEro Ha IBYX OJHHAKOBBIX IPYKHUHAX, €CITH OT
HIOCJIeIOBAaTEIbHOIO COSANHEHUS IPYKHUH NMEPEHTH K MapauieIbHOMY UX COSIUHEHHUIO.

27. HammucaTh ypaBHEHHE PE3yJbTUPYIONIETO KOIEeOaHHs, TOTYIAIOIIETOCs B Pe3yJIbTaTe CI0Ke-HUS IBYX B3aHMHO
NEePIEHIUKYIISIPHBIX KOJIEOaHU ¢ OJJMHAKOBOM YacToToi 5 ['11 u ¢ oiuHa-KOBOW HaYanbHOU (azoit /3. AMIuMTY bl KoJeOaHuH
paBubl A1=0,10 Mm u A2=0,05 M. Hauep-Tuth nonyuatomiyrocss  urypy Jluccaxy.

28. Ilepuon 3atyxaromux kKoaebanuii 4 c; norapudMuueckuii fekpeMeHT 3aTyxanus - 1,6; HauanbHas dasza - 0. [Tpu t=T/4
cmerienre Touku 4,5 cM. Hanmcats ypaBHeHHE IBYOKEHHS 3TOTO Koniebanus. [IocTpouTs rpaduk 3TOro KonebaHus B Mpeaeiax AByX
MIEPHOJIOB.

29. Ompenenure AIMHY BOJIHBI, €CIM YUCIOBOE 3HaUeHHe BoJHOBoro Bektopa 0,0314 cm-1.

30. [IBa moe3za uAyT HABCTpPEUy APYT APYTY €O CKOpocTAME 72 kM/4 U 54 km/4. TTepBblii moe3n gaeT cBUCTOK ¢ yactoToit 600 .
Haiitu gacToTy koneGaHuil 3Byka, KOTOPBIN CIBIIIUT I1acCa->KUP BTOPOro M0e3/1a: a) epejl BeTpedell oe310B; 0) Iociie BCTpedn
noe31oB. CKOpOCTh pac-mpocTpaHeH st 3Byka Bo3ayxe 340 m/c.

31. buenus 4acToThl ABYX KaMepToHOB - 2 I'i.  Yacrora nepsoro kameptona - 300 I'u. Haiitu yactoTy xonebanuii Broporo
KaMepToHa.

32. B BOrHyTOM 3€pKaje ¢ paanycoM KpUBU3HBI 40CM XOTAT NOIY4UTh ASHCTBUTEIBLHOE N300-paXkeHNe, BLICOTA KOTOPOTO BJIBOE
MEHBIIIE BEICOTHI CaMOro npeaMeTa. [ ie Hy)KHO HOCTaBHUTh MPEIMET U Iie MOTYIUTCsl H300paxeHue?

33. JIyu cBeTa majiaet moJ yIriaoM _ Ha TeJlo ¢ IoKa3arene npesnomienus N. Kak 1omkHbI ObITh CBSI3aHbI MEXY COOOM BENUYUHBI — U
N, 4TOOBI OTPayKEHHBIH JTyd OBLT HEPIEHIUKYISIPEH Mpe-TOMICHHOMY?

34. MUKpOCKOIl COCTOUT U3 OOBEKTUBA € (POKYCHBIM PACCTOSHUEM 2 CM U OKyJIsIpa ¢ GokycHbIM paccTostHueM 40 mm. PaccrosiHue
Mexay (pokycamu oObeKTHBA U OKyJspa 18 cMm. HaliTi yBenu-ueHue, TaBaeMOe MHKPOCKOIIOM.

35. B uenrtpe KBaJpaTHOM KOMHATHI IUTOMa(bI0 25 M2 BUCHT JiaMmna. Ha Kakoil BRICOTE  OT HoJja JOJDKHA HAXOJUTHCS JIaMIIa, YTOOBI
OCBEIIEHHOCTD B yIJIaX KOMHATHI OblTa HanOOIbIIeH?

36. B onbite FOHra otBepcTHs ocBemmanuck MoHOXpoMaTudeckuM cBetoM (- =600 HM). Paccrosi-Hue Mex Iy OTBEpCTHAMHU 1 MM,
paccTosIHUE OT OTBEPCTHH 110 3KpaHa 3 M. HaiiTi nmookeHue TpeX MepBbIX CBETIBIX MOJOC.

37. Ha MbUIbHYIO IUICHKY IajiaeT Oelblii cBeT oA yrioM 45! | Kk moBepXHOCTH IUIeHKH. [Ipy ka-Koi MUHIMaJIbHOM TOJIIMHE TICHKU
OTpa)keHHBIE Ty4H OyIyT oKparmieHsl B xenTsiid 1BeT (=600 am). [lokazarens npenoMieHns MbUTEHOM BOAHI 1,33.

38. Ha mienp mmpuHON 6 majaeT HOPMaJIbHO MapauIeIbHbIA MyY0K MOHOXPOMAaTHUECKOT 0 CBETa ¢ AJIMHOM BoHbBI . [log kakum
yrIIoM OyneT HaOIIoIaThCsl TPeTHil U(PaKIMOHHBIA MU-HUMYM CBeTa?

39. IlpenenpHBIN yroJ MOTHOTO BHYTPEHHETO OTPaXXeHHsI HEKOToporo BemiecTBa 45°. Haiitu ams 3TOro BemecTBa yroj MOJTHON
TIOJISIPH3ALHH.

5.3. ®oH OLIECHOYHBIX CPEICTB

1. HemocpeicTBEHHBIM OIIBITHBIM ITOATBEPK/IEHUEM CYIIECTBOBAHHUS aTOMOB U MOJIEKYJI SIBJISETCS:

1) HabIIOJEHUE C TOMOLIBI0 ONTHYECKOT0 MHKPOCKOIIA

2) nmuddysus

3) dpororpadusi, noaydeHHas ¢ TOMOUIBIO MUKPOCKOIIA

2.O1BITHBIM MOATBEPXKICHUEM CYIIECTBOBAHUS ITPOMEXKYTKOB MEXy YaCTHLIAMH SBIISIETCS:

1) 6poyHOBCKOE ABHKEHHE

2) mupdy3zus

3) HabmroeHUE C TOMOIIBIO ONTHYECKOT0 MHUKPOCKOIIA

3.OnbITHBIM MTOATBEPIKICHUEM CYIIECTBOBAHUS ABHKECHUS MOJIEKYJI SIBJISAETCS:

1) HaGIIOIEHUE C TOMOLIBI0 ONTHYECKOT0 MUKPOCKOIIA

2) ¢ororpadus, MosyyeHHas: ¢ HOMOUIBIO AMEKTPOHHOTO MUKPOCKOIIA

3) OpOyHOBCKOE JIBUKCHHE

4. Inbdysust mpeacTaBiseT codoit:

1) cocTosiHME, TPU KOTOPOM NPEKPAIIACTCs ABHKCHNE MOJIEKY T

2) XapaKTepHCTHKa CTEIIEHH HarpeTOCTH Teja

3) B3auMHOE [TPOHUKHOBEHNE MOJIEKYJI COIPUKACAIOIIMXCS BELECTB, MPUBOASIIEE K UX B3aUMHOMY I€pEMEIINBAaHUIO
JIOTOJTHUTS:

5. XaoTnueckoe IBMKEHHE YaCTHII, B3BEIIEHHBIX B )KUAKOCTSIX HJIH Ta3ax, 00yCIIOBICHHOE CTONIKHOBEHUSIMH C MOJIEKYJIaMHU
Ha3bIBaeTCs

OO6BecTH  KpY>KKOM HOMEpa BCEX ITPABUIBHBIX OTBETOB:

1.Busibl 3HEpruy ABIAIOMIKECS COCTaBHBIMU YaCTSIMU BHYTPEHHEl SHepruu Tena

1) Kunetnueckas sHeprust 6ecriopsI0IHOTO TEIIOBOTO JBIKEHUS YaCTHUIL.

2) [MoTeHunanbHas SHEPrus B3aUMOACHCTBHS YaCTHIL MEXKAY COOO0i BHYTpH Tena.

3) Kuneruueckas sHeprus ABWKECHUS TeIa OTHOCUTEIBHO JIPYTUX Tell.

OO0BecTH KPY>KKOM HOMEp IPaBUIBHOI'O OTBETA:

2. Pabota, coBepuIeHHas1 HaJ TEJIOM BHEITHUMH CHIIAMH, TIPHBOIUT K H3MEHEHHIO €T0 BHYTPEHHEH SHEPTUH
1) Tonbko NpU U3MEHEHUH KUHETUYECKON SHEPrUH OECIIOpsI0YHOr0 TEIUIOBOTO ABMYKEHMS YaCTHIL B TEJIe.

2) TonbKO NpH U3MEHEHUH NMOTEHIMAIBHON SHEPTUH B3aMMOJIEHCTBUS YAaCTHL, COCTABIIAIOLINX TEJO.

3) IIpu u3MeHeHNH NOTEHINAILHON YHEPIUu

Y CTaHOBHTH COOTBETCTBHE MEXY (PU3NUECKOM BEUIMHON U (PopMyJIOii:




3. ®uzndeckasi BeTMIHHA dopmyna
1) BHyTpeHHsIq 3HEprus OMHOATOMHOIO UaeansHoro raza. A) mRT

2) Konu4ecTBo TEIUIOTH B HACANbHOM ra3e. b) Q =cm -At
3) JlaBieHue uaeanbHOTO rasa. B)3 mRT

Otset: 1- ,2- ,3-__

OO0BecTH KPY>KKOM HOMEp IPaBUIBHOI'O OTBETA:

4. ITpu nocrossHEOM naBnennu 105I1a 06beM Bo3yxa, HAXOAUBIIETOCS B KBapTHpe, yBemmamics Ha 20 qm3. ['a3 copeprmun padory...
1) 5-106 dx

2)2-106 dx

3)2-103 JIx

5. BHyTpeHHss 2Heprus Tena 3aBUCUT OT MAKPOCKOIIMYECKHUX N1apaMeTPOB:

1) TemnepaTypsl 1 00beMa 2) [aBlICHUS U TEMIIEPaTyphl 3) O6wemMa u naBneHUs
JIOTOTHUT:

1 BenuunHa, XapakTepu3yonasi HHTEHCUBHOCTb 2JIEKTPOMArHUTHBIX B3aUMOJEHCTBUI  Ha3bIBaeTCs
OO0BecTH Kpy>KKOM HOMEp IIPaBUIBHOI'O OTBETA:

2 EnuHnma u3MepeHus 3JeKTPUIECcKOoro 3apsaaa

1) Kynon 2) Amniep 3) Bonbt

3.  OtpumarenasHBIN MEKTPUUECKUH 3apsil MOXKHO MOyYUTh IPH TPEHUH. ..

1) xay4yKOBOH OIOUKY O MIENK

2) CTEeKIISTHHOM MaJOYKHU O MIEPCTh

3) KayuyKoBO}l aJIOUKU O MIEPCTh

4) CTEeKIITHHOM MAaJOYKHU O MENK

4. ®opmyna, 3akoHa Kynona

1) P-V=m-RT

2) F=k- ql g2

Ap=nkT

5. Uemy paBHa cuiia B3auMOAEHCTBYS ABYX ToUeuHbIX 3apagoB (1 = -1Kn u 2 = 1 K, eciau paccrossHue Mexxay HUMU 1 M?
1)9- 109 H

2)1-109H

3)18 -109 H

5.4. TlepeyeHb BUIOB OLEHOYHBIX CPENACTB

Omnpoc — ¢ppoHTanbHas GopMa KOHTPOIIS, IPEACTABIAIOmAs cOO0H OTBETHI Ha BONIPOCHI IpeToiaBaTels B yCTHOH dopme.
IIpoaBUHYTHIN YpOBEHb («OTIMYHO»). OLIeHKa «OTJIIMYHOY» BBICTABISIETCS O0YYaIOLIEeMYyCs, €CIIM JaH IOJIHbINA, pa3BEpHYTHIA OTBET Ha
MIOCTaBJICHHBIH BONPOC, CHCTEMHO MOKa3aHa COBOKYITHOCTh OCBOSHHBIX 3HaHUI 00 00BbEKTe, NPOSBIAIOIIAsACS B CBOOOTHOM
ONEPUPOBAHUHU HOHATHAMH, YMEHUH BBIICIUTh CYIIECTBEHHBIE M HECYIIECTBEHHBIE €T0 IPU3HAKH, IPUYUHHO-CIICICTBEHHBIE CBSI3H.
OtBeT hopMyIHpyeTcs IPU MOMOLIH HAyYHOTO KaTeropHaIbHO-IIOHSATHIHOTO anmapaTa, U3JI0KeH MOC/Ie0BAaTEIbHO, IOTHIHO,
JIOKa3aTeJIbHO, IEMOHCTPUPYET aBTOPCKYIO MO3HULUIO CTYIEHTA.

YrayOuieHHbIH ypoBeHb («xoponioy). OIeHKa «XOPOII0» BBICTABISAETCS 00YYarOeMyCs, €CITU JaH MOJHBIH, pa3BEPHYTHIH OTBET Ha
[IOCTaBJIEHHBII BONPOC, II0Ka3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUI 00 00BEKTE, 10Ka3aTeIbHO PACKPBITHl OCHOBHBIE TTOJIOKEHHS
TEMBI; B OTBETC IPOCJICIKUBACTCS UCTKAA CTPYKTYpPA, JJIOTHICCKast MMOCJICA0OBATCIBHOCTD, OTpaXKarollas CYIIHOCTb PAaCKPbIBA€MbIX
MIOHATHH, Teopuil, ssBJIeHNI. OTBET U3JI0XKEH M10CIIeI0BATEIBHO, JIOTHYHO U JI0KA3aTeJIbHO, OHAKO JIOMYIECHbI HE0UETHl B
OIIPE/ICNICHUH TTOHATHH, UCTIPABICHHBIE CTYJEHTOM CaMOCTOSITENBHO B IIPOLIECCE OTBETA.

BazoBsIii ypoBeHb («yIOBIETBOPUTENBHOY). OLIeHKa «YOBIETBOPUTEIHHOY BBICTABISACTCS O0YUAIOLUIEMYCsl, €CIIM JaH MOJIHbIH, HO
HEOOCTAaTOYHO HOCHC}IOB&TCHBHBIﬁ OTBET Ha MOCTaBJICHHBIN BOIIPOC, HO ITPU 3TOM IOKa3aHO YMCHUE BbIJACIIUTH CYIICCTBEHHBIC U
HECYIIECTBEHHbIC IPU3HAKH U IPUYUHHO-CIIEICTBEHHBIE CBSI3U. OTBET JIOTHYEH M U3JI0)KEH HayYHBIM SI3IKOM. MOTyT OBITH
JOMYIIEHEI 2-3 OMMOKY B OTIPEAEIeHHN OCHOBHBIX MOHATHH, KOTOPBIE CTYJCHT 3aTPYAHSIETCS HCIIPABUTH CAaMOCTOSTEIBHO.
HyneBoii ypoBeHb («HEYIOBIETBOPUTEILHOY). OLIEHKA «HEYJOBIETBOPUTEILHO» BBICTABIAETCSA 00yUaroOLeMyCsl, €CIIU JaH
HETIONHBIH OTBET, MPEACTABIIONINI co00i pa3po3HEHHBIE 3HAHUS 110 TEME BOIIPOCa C CYIIECTBEHHBIMH OLTHOKaMH B OIIPE/ICICHUSX.
ITpucyTcTBYIOT (hparMEHTapHOCTh, HEIOTUYHOCTD U3J10KeHH. CTyJICHT HE OCO3HAET CBSI3H MEXy NOHATUSIMU, KOHIENTYalIbHbIE
nepeceveHns1, CTPYKTyPHBIE 3aKOHOMEPHOCTH MEXY Pa3IMIHBIMUA OOBEKTaMH AUCHUILTHHEL OTCYTCTBYIOT BBIBOBI, KOHKPETH3ALHS
U JI0Ka3aTeIbHOCTh U3JI0XKEHUs. Peub HerpaMoTHas. JIONMONHUTENbHBIE U YTOYHSIOMIUE BOIIPOCH IPENOIaBaTels He IPUBOJAT K
KOPPEKIMH OTBETA CTYISHTa He TOJBKO Ha ITOCTABJIEHHBIH BONPOC, HO M Ha APYTUe BONPOCH AUCIIATUIUHEL.

KounrponbHas paboTa - nucbMeHHast paboTa CTy/A€HTa, HallpaBJICHHAs Ha PELIeHNe 3aa4 WK 3aJaHuH, TpeOyIOIIX IOUCcKa
000CHOBaHHOTO OTBETA.

Tecr - cucrema GpopManM30BaHHBIX 3alaHUH, IO pe3yJIbTaTaM BBIIOIHEHUS KOTOPBIX MOXKHO CYAUTh 00 yPOBHE Pa3BUTUS
OIpeICIEHHBIX Ka4eCTB HCIBITYEMOTO, a TAKXKE O €r0 3HAaHHSX, YMECHUSX W HaBBIKaX.

[TockonbKy OlleHHBaHHUE PE3YJIbTATOB TECTUPOBAHUS HANPSAMYIO 3aBUCHT OT a0COIFOTHOTO KOJMYECTBA BOIPOCOB B KOHKPETHOM
TecTe, MPeCTaBICHHAs HIDKe HH(OpMaIHs GUKCUPYeT KPUTEPUH OLCHUBAHUS B OTHOCUTEIBHOM IPEACTABICHUH:

[IpoaBUHYTHIH ypOBEHD («OTIMYHOY). JeMOHCTPHPYET HOIHOE TOHUMAaHHE ITOCTaBICHHBIX BOIPOCOB. KommuecTBO MpaBUIIBHBIX
oTBeTOB - 86-100%.

VYrinyOneHHBIH ypoBeHb («XOpOIIoy). JIeMOHCTpHUPYET 3HAYUTENIFHOE IOHUMAaHUE CYTH IIOCTABJIEHHBIX BONIpocoB. KomndaecTBo
IIPaBUIBHBIX OTBETOB - OT 70 10 85 %.




Ba30BbIil ypoBeHb («yJOBIETBOPUTENBHOY). JJeMOHCTPUPYET YaCTHYHOE MOHUMAHUE CYTH MOCTAaBICHHBIX BOIPOCoB. KonnuecTBo
IPaBUJIBHBIX OTBETOB - 0T 60 10 69%.

HyneBoit ypoBeHb («HEyIOBIECTBOPUTEILHOY). OTBETHI Ha IIOCTABICHHBIE BOITPOCHI HE MOJydeHbl. Ko4ecTBo NpaBHIIbHBIX OTBETOB
- meHee 60 Y.

6. YYHEBHO-METOANYECKOE U THOPOPMAIIMOHHOE OBECHHEYEHHUE JUCHUILIJIMHBI (MOAY JIS)

6.1. Pexomenyemas qutepatypa

6.3.1 Ilepeyenbs MporpaMMHOro obecrne4eHust

6.3.1.1

1. Aiizennion, A. E.  ®usuka : yueOHUK U pakTHKyM Uit By30B / A. E. AiizeHniion. — Mocksa : M3natensctBo IOpaiir,
2022. — 335 c. — (BsIciree oopazoBanne). — ISBN 978-5-534-00487-8. — Tekcr : anekTpoHHEI // O6pa3oBaTesbHAs
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511373

6.3.1.2

2. KpaBuenko, H. FO. ®u3uka : yueObnuk u npaktukyM st By3oB / H. FO. KpaBuenko. — Mocksa : M31aTenscTBo
IOpaiir, 2022. — 300 c. — (Beicmiee oopazoBanue). — ISBN 978-5-534-01027-5. — TekcT : 31MeKTPOHHBIH //
O6pasosarenbHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511701

6.3.1.3

3. Kanamnnkos H.IT. OcHoBsl ¢usuku B 2 1.. - M.: JIpoda, 2004. — 832 c. (6ubn. D AT'TY - 20 3k3.)

6.3.14

4. Nemunuenko B.U. ®usuka. - PocroB-Ha-Jlony.: ®enukc, 2008. — 508 c. (6ubn. D ATTY - 20 3k3.)

6.3.1.5

5. ®enoceeB B.b. ®usuka. - Pocto-Ha-J{ony.: ®enunkc, 2009. — 669 c. (6ubn. D AT'TY - 20 3k3.)

6.3.1.6

6. Aizennion A.E. Kypc ¢usuku. - M.: Beicmas mkona, 2009. — (6ubn. 1d AT'TY - 20 3k3.)

6.3.1.7

7. Tpodpumora T.U. Kypc ¢pusuku. - M.: Akanemus, 2003,2004, 2010. — 560 c. (oubn. AD ATTY — 50 3k3.)

6.3.1.8

8. Tpopumosa T.U., [TaBnoa 3.I'. COopHHK 3a/1a4 TI0 Kypcy GHU3HUKH ¢ pemieHusiMA. — M.: Beicias mkoina, 2003. — 591 c. -
(6ubn. 1d AT'TY - 10 3k3.)

6.3.1.9

9. Bonbkenmreitn B.C. CoopHuEK 3314 110 0011eMy Kypcy ¢usuku. - M., IIpodeccus, 2003. — 280 c. (6ubn. D ATTY - 8
9K3.)

6.3.1.10

10. Bapanos B.C. Pemenue 3amad o ¢usuke - M.: Dxon-Uudopm, 2010. — 172 c. (6ubn. D ATTY - 90 3k3.)

6.3.1.11

1C:IIpenmpustue 8.0. Kommekt a1 00y4eHHs B BBICIINX U CPEIHUX yUeOHBIX 3aBEACHUAX

6.3.1.12

ABBYY FineReader 8.0 Corporate Edition Cucrema onTu4eckoro pacro3HaBaHHs TEKCTa

6.3.1.13

STDU Viewer IporpamMma [jist IpOCMOTPA JIEKTPOHHBIX TOKYMEHTOB

6.3.1.14

Google Chrome, Opera bpay3ep

6.3.1.15

Windows NT I'paduueckie, HHTEpaKTHBHBIC, MHOT033/Ia4HBIC OTIEPaTHBHBIE CHCTEMBI Koprioparmu Microsoft

6.3.1.16

Dr.Web AutuBupycHBIE TPOTPAMMHBIE TTPOIYKTHI

6.3.1.17

Microsoft Office ITpunoxeHus — ohUCHBIC peJaKTOPBI U1 pabOTHI C TEKCTOBBIMU JOKYMEHTAMH, JICKTPOHHBIMH
TabJINIAMH, SJIEKTPOHHBIMH COOOLICHUSIMH, 0a3aM1 JaHHBIX, H300pKEHHUSIMH U T.JI.

6.3.1.18

Moodle O6pazosarenshsiii mopran JPTU ®T'BOY BO «ATTY»

6.3.1.19

7-zip ApxuBaTop

6.3.2 Ilepeyenb nHGOPMAIIUOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

OBC «Jlanb» (komnekuuu «MTHPopMaTrka — M3narensctBo Jlanby, «Xumus — UznarensctBo Jlanby, «HxeHepHO-
TexHU4YeCKue Hayku — M3narenbeTBo Jlanby, « TeopeTndeckas Mexanuka — Mzmarensctso Jlans») Www.e.lanbook.com

6.3.2.2

3BC «lOpaitr» www.urait.ru

6.3.2.3

OBC «YuuBepcureTckas onbaroreka ormaiuy» https://biblioclub.ru

6.3.24

Iudposoit o6pazoBatenbusiii pecypc IPRsmart (3bC IPRBOOKSHOP.RU) (Bepcust mpemuym) www.iprbookshop.ru

6.3.2.5

9BC «Jlanb» (katamor 9bC — nepeuens BKP, conepsxammii HaumeHoBanust BKP, aBropoB u nnbie xapakrepuctiuku BKP B
OBC)) www.e.lanbook.com

6.3.2.6

DIEKTPOHHO - 00pa30BaTEIbHBIN pecypc Ui MHOCTPAHHBIX CTYJIeHTOB «Pycckuii kak nHOCTpaHHbIi» (Komnekunu:
W3patensctBo «3natoyct». Pycckuil s3bik. Jlutepatypa; M3narenbctBo «Pycckuit s3bik. Kypeby Komnexmus Ne 1.
Pycckwuii 136K Kak MHOCTPaHHBIHA.) WWW.ros-edu.ru;www.iprbookshop.ru

6.3.2.7

3BC «PriboxossiicTBernnoe obpasoanue»http://lib.klgtu.ru/jirbis2/

6.3.2.8

O06pazoBarenbHblil nopran Moodle




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIIUIIJIMHBI (MOY JIS)

7.1

Pabouune mecTa cTyeHTOB: napTa — 15 .

7.2

Paboune mecta cryaenTos: Ctysist — 23 wir.

7.3

Pabouee mecto npenogasatens: Cton — 1 mr.

7.4

Pabouee mecto npenonasatens:  Cryn — 1 mir.

7.5

Cremtax BCTPOCHHBI — 2 ImT.

7.6|docka mesoBas Ha 3 CTBOpKH — 1 miT.

7.7|11nakatel — 4 mir.

7.8|Po3eTku — 2 mT. 10 2 THE3/A.

7.9|CBeTunbHUKY — 9 IIT. 10 2 JTaMITBI.
7.10(Bseikmtouarens — 1 wt. Ha 2 TymOepa.
7.11|Bemanka — 1 mr.

8. METOJUYECKHUE YKA3AHUA 1JIA OBYYAIOIIMUXCSA IO OCBOEHUIO JUCHHUIIJIMHBI (MOY JIS)

BapanoB B.C. Meronmueckne yka3aHus IO CaMOCTOATENBHOM padoTe mo aucuuiuinae « Dusukay» s 00yJaromuxcs mo
HalpaByieHuIo oAroToBku 19.03.03 IIpoayKThl NUTaHUS )KUBOTHOTO NPOUCXOXKACHUS [ DIIeKTPOHHBIN pecypc] — PrioHoe, 2024.
Pesxxum nocryma: http:/mopran.apra.pd/

Bapano B.C. Meroauueckue ykazaHus 10 MPaAKTHYECKUM 3aHATHSM 110 IucHUIUIMHe «Du3nkany ams o0ydaromuxcs 1o
HarpasieHuto moarotoBku 19.03.03 [IpoaykTel muTaHUS YKHBOTHOTO MIPOUCXOXKIEHUS [ DIeKTPOHHEIH pecypc]| — PrioHOE, 2024.
Pexxum poctyna: http:/mopran.apru.pd/




[Ipunoxenue 1 k padoueit mporpaMmMe JUCITUTUIAHEI

Ocobennoctu peanu3auuu PII/] npu HATUYUM B KOHTHHI€HTE 00y4YaIOLIUXCSl ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH
310pPOBbSI N0 3PEHHI0

B YHuBepcutere B pamkax cozgaHus 0e30apbepHOil 00pa30BaTeNbHOM CpeIbl A1 00YJIarOIINXCs C OTPAHNICHHBIMH
BO3MOYKHOCTSIMH 37IOPOBBS 110 3PEHHUIO0 OPTraHW30BaHBI WH(MOPMAIMOHHBIC YKA3aTEH C HCIIONB30BAaHUEM TaKTHIHLHOTO
mpudra mo cucreme bpaitns. Caiit MHCTHTYTa MMEET BEPCHIO ISl CI1a00BUASIIHX.

Peanuzauus PII/] MOXeET OCYLIECTBISTHCSA C UCIOIB30BAaHUEM JMCTAHIIMOHHBIX TEXHOJIOTUH.

Mertonndeckue ykazaHus A1 OOydarOIIMXCA IO OCBOCHHUIO IUCLUIUIMHBI (MOIYJsI) MOTY OBITh INpPEICTaBICHBI B
aynuodopmare.

dopma npoBeaeHUsT MPOMEXKYTOYHOM aTTecTalMy O JUCLUIUIMHE yCTaHaBIUBaeTcs Al ooyydatommxcs ¢ OB3 ¢ yuetom
WHAWBHUYATBHBIX ICUX0(PU3NIECKIX 0COOEHHOCTEH (YCTHO, MMCHMEHHO Ha Oymare, TIICbMEHHO Ha KOMITBIOTEpPE, B hopme
TECTUPOBAHHUSA U T.IL.).

[Ipu npoBeneHnN NPOMEXYTOUHOI'O KOHTPOJISL 00yJaroneMycs Ipyu He0OXOAUMOCTH IIPEIOCTABIISIETCS] ACCUCTEHT.

[Ipu mpoBeaeHNN MPOMEXYTOUYHOTO M TEKYIIEro KOHTPOJS C HCIOJIB30BAaHHEM ACCHCTHUBHBIX CPENICTB 0OydaromeMycs
MPEIOCTABIISETCS OTOJHUTEIBHOE BPEeMS s TOATOTOBKU OTBETA.

Ocobennoctu peanusauuu PILJ] npu HaJIn4yuu B KOHTUHTE€HTE 00y4YaIOIIUXCHA ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMHM
310POBbS MO CJIYXY

Peanuzauus PITJ MOXeT OCyIIECTBIATHCS ¢ UCIOJIb30BAHUEM TUCTAHIMOHHBIX TEXHOJIOTHMA.

[lpu npoBeneHnu mnpakTHYeCKUX (JIAOOPATOPHBIX) 3aHATHH MPOU3BOAUTCS IyONUPOBaHWE 3BYKOBOW CIIPABOYHON

rH(pOpMAIUH BU3YyaIbHOH.

®opma npoBeeHUs TPOMEKYTOYHOH aTTECTAINH 110 AUCIUIUIMHE yCTaHaBIMBaeTcs st ooydaromuxcst ¢ OB3 ¢ ydaerom

WHIWBUAYATBHBIX ICUXOQH3HYECKHX 0cOOeHHOCTEH (YCTHO, MUCEMEHHO Ha Oymare, MICbMEHHO Ha KOMIIBIOTEpE, B JopMe

TECTHPOBAHMS H T.II.).

[Ipu mpoBeneHNH MPOMEKYTOYHOTO KOHTPOJISI 00yUaroMIeMycsl P HEOOXOIUMOCTH MPEAOCTABIISETCS ACCUCTEHT.

[Ipu mpoBeACHUN MPOMEKYTOUHOTO U TEKYIIETO KOHTPOJS C HUCIOJIb30BAHHEM ACCHCTUBHBIX CPEACTB O0YyYaromieMycs

MPEAOCTABISAETCS AOMOJIHUTEIBHOE BpEMS sl MOATOTOBKU OTBETA.

Ocobennoctu peanusauuu PIIJ] npu HaJinyuu B KOHTHHTEHTE 00y4YAIOIUXCHA ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbSl, HMEIOIIUX HAPYIIEHHS] ONIOPHO-IBUIaTeIbLHOI0 annapara
B HuctuTtyTe B pamkax coziaHusi 0e30aphepHOil 00pa30BaTelIbHOM CPEIbl JJis 00YUArOIIUXCS C OrPaHUYCHHBIMU
BO3MOKHOCTSIMHU 370POBbS, UMEIOIIUX HAPYIICHHUs] ONMOPHO-ABUTaTEIBHOTO alapaTa, KOpIyca, B KOTOPBIX peaanu3yeTcs
oOpa3oBarenbHass JAEATEIHHOCTh, YKOMILIEKTOBaHBI HEOOXOAMMEBIM 000OpyJOBaHWEM Ui OOJEerdeHus JJOCTyla B
aAyIUTOPHUH U 00CITYKMBAIOIIIIE IIOMEIICHUSI.
Peanuzauus PI1/] MOXKeET OCYILLIECTBIISITHCS C UCIIOIB30BAaHUEM JTMCTAHIIMOHHBIX TEXHOJIOTUH.

IIpn npoBeneHMH NpakTHUECKUX (J1aOOPATOPHBIX) 3aHATHH O0ECIeYMBAETCS BO3MOXKHOCTH OCBOCHHS MPAKTUUYECKUX
HaBBIKOB oOyvaromumcs ¢ OB3 ¢ yueTom ero nHANBHIYaTbHBIX (PU3HUECKNX BOZMOXKHOCTEH.

dopma npoBeaeHMsT TPOMEXKYTOYHOM aTTecTalMy MO JUCLUUILUIMHE yCTaHaBIUBaeTcs ajsl ooyydatommxcs ¢ OB3 ¢ yuetom
WHAWBHUYATBHBIX TICUX0(U3NIECKIX 0COOEHHOCTEH (YCTHO, MMCHMEHHO Ha Oymare, TICbMEHHO Ha KOMIIBIOTEpPE, B hopme
TECTHPOBAHHUSA U T.IL.).

[Ipu npoBeneHNN NPOMEKXYTOUHOI'O KOHTPOJISL 00yJaroeMycs Ipyu He00X0AUMOCTH MIPEIOCTABIISIETCS] ACCUCTEHT.



