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1.1 Llenbto ocBOGHUS JUCUMILIMHBI SBIISIETCS (POPMHUPOBAHKE CIIOCOOHOCTEH pa3padaThiBaTh U MPOEKTHPOBATH

3aB. kadenpoit

[IpoTtokon oT 2026 . No

1. HEJIX OCBOEHUSA JTUCIUITIJIMHBI (MOAY JIS)

crp. 4

CTPYKTYPHBIE H (DYHKIIMOHAIEHBIE CXEMBI PAIHO3TEKTPOHHBIX CHCTEM M KOMIUICKCOB ¢ IPIMEHEHNEM COBPEMEHHBIX
CAITIP u makeToB NPUKJIQAHBIX IPOTPaMM

1.2

2. MECTO JUCHUILIAHBI (MOAYJISA) B CTPYKTYPE OGPA30OBATEJIBHOM ITPOT'PAMMBbI

Hukn (pazmen) OIT:

B1.B.JIB.0S

2.1 TpeGoBaHus K NpeABAPUTEIbLHOI MOATOTOBKE 00y4aK0IIerocs:

2.1.1 CnyTHUKOBBIE PaJUONPUEMHBIE CUCTEMBI

2.1.2 Yerpoiicra ITOC
2.1.3 Yerpoiicta IIOC
2.1.4 Yerpoiicta ['OC
2.1.5 Yerpoticta 'OC

2.1.6 laT4uKy HAa OCHOBE MUKPO -H HAHOTEXHOJIOTUH

2.1.7 DnekrponpeobpazoBaTebHbIC yCTPOHCTBA

2.1.8 DnexTponpeoOpazoBaTeIbHbIE YCTPOHCTBA

2.1.9 OCHOBBI 3IEKTPOHUKHU
2.1.10 OcHOBBI 3MEKTPOHUKH

2.1.11 OcHOBBI 3NEKTPOHUKHI

2.1.12 KomruiekcupoBaHHe MPUEMO-TIEPEAAIOIINX CHCTEM

2.1.13 KommuiekcupoBaHue NpUEMO-IIEPEAAIOLIIX CUCTEM

2.1.14 T'erepocTpyKTypHasi ONTOAJIEKTPOHUKA

2.1.15 HayuyHo-nccienoBarensckas pabora

2.1.16 O6paboTka ayauoBUaCOMHGDOPMAITHN

2.1.17 Onrtuka 1 HOTOHMKA HAHOCTPYKTYP

2.1.18 OnTHKO-31IEKTPOHHBIE CUCTEMBI

2.1.19 OnTryeckne ycTpOUCTBA B PaTUOTEXHUKE

2.1.20 IIpoextuposanue PJIC

2.1.21 Ipoextuposanue LY ua [TJINUC
2.1.22 CBY npuemMo-niepeaomme ycTpoucTaa

2.1.23 Cpenctsa 3amutsl PJIC ot momex

2.1.24 Cpencra paano31eKTPOHHOTO HAOIOICHHS

2.1.25 Cratuctuueckas Teopusi PTC



2.1.26 Craructuueckas teopusi PTC
2.1.27 TexHuKa ¥ TEXHOJIOIMH NOIYIIPOBOJHUKOB
2.1.28 VYcrpoiictea CBY u aHTEeHHBI
2.1.29 Ycrpoiictea CBY 1 aHTEHHBI
2.1.30 Ycrpoiictea CBY u aHTeHHBI
2.1.31 ®u3nka NOIynpOBOJHUKOB
2.1.32 Texnonorngeckas (IIPOSKTHO-TEXHOJIOTHIECKAs) MPAKTHKA
2.1.33 Texnonoruueckas (IIPOEKTHO-TEXHOJIOTHYECKAs) IPAKTUKA
2.1.34 DnexTpoauHaAMUKa M paCpOCTPaHEHHE PaJHOBOJIH
2.1.35 DnexTpoauHAMUKA U PAacIIpOCTPAHEHUE PATUOBOJIH
2.2 lucuMmianHbl (MOAY/1M) M PAKTHKH, JJIs1 KOTOPbIX 0CBOEHHE AAHHOM JMCUMIIIMHBI (MOAYJIs]) HEOOX0AMMO KaK
npeuIecTBYOIIee:
2.2.1 Hayuno-uccrenoBarensckas padbora
2.2.2 TlpepauniaoMHasi IpaKkTUKa

2.2.3 BhIONIHEHHE ¥ 3aMIUTA BBITYCKHOH KBAIN(HUKAIMOHHOW pabOTEI

3. KOMIIETEHIIMM OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCHUIIJIMHBI
MOaYJIA)
IIK-2 : Cnioco6en npoexkruposath npudopsl PTC u PIC paguoHABUIalMOHHBIX CHCTEM U KOMILICKCOB
VIT: 11.05.01_22_00.plx crp. 5

IIK-2 .1. Pa3paﬁaTLIBaeT TEXHUYECKHUE 3a/1aHUA HA MPOCKTUPOBaHUE PAITUOHABUTAINUOHHBIX CUCTEM U KOMILJIEKCOB

3HaTh

TIOPSIIOK, METOIBI M CPEICTBA MPOBEJCHNUS Pa3pabOTKH PaJOHABUTAIIMOHHBIX CHCTEM U KOMIUIEKCOB

YMmeTh

pacCUUTHIBATH MPOSKTHBIC ITApaMETPhl U (POPMHUPOBATH OCHOBHBIC ITYHKTHI TEXHUYECKOTO 3aJIaHUS Ha MPOCKTHPOBAHNE
PpaIMOHABUTAITMOHHBIX CUCTEM M KOMILIEKCOB

Bnagers

HaBBIKAMU POPMYIUPOBKH OTUETHBIX MATEPUAIOB 110 MPOSKTUPOBAHUIO

IIK-3: Cnoco6eH npoBOAUTH MO/IeTUPOBaHUE (PYHKIMOHAIBHBIX Y3JI0B PAIM03JIEKTPOHHBIX CHCTEM H KOMILJIEKCOB

IIK-3.2. IIpoBoauT ucc/ie0BaHHE H MOIEJTHUPOBAHUE PEKMMOB PadOTHI 3JIEMEHTOB PATHOIJIEKTPOHHBIX CHCTEM U
KOMILIEKCOB

3HaTh

AIIEKTPUYECKHE PEIKUMBI M YCIOBHS AKCIUTyaTalluy AIEKTPOHHON KOMIIOHSHTHOH 0a3bl, BKIIIOYAasl BIUSHUAC CTATHYCCKOTO
JJIEKTPHYECTBA

YMmeTh

OTPENENATh paboure PEKUMBI SJICMEHTOB PAIHOICKTPOHHBIX CHCTEM U KOMILIEKCOB

Bianets

METOAaMH U CPEACTBAMH HU3MEPEHUS XapaKTEPUCTHK U PEKUMOB PabOThI AIIEMEHTOB PaIMOITEKTPOHHBIX CUCTEM M KOMILIEKCOB

B pe3yabTare ocBOeHUSs] AUCHMILIMHBI (MOYJ151) 00yUYaloMiics A0JKeH

3.1 3unaTs:

3.1.1 - npuHIMIIEL AEHCTBUS IEMEHTOB PaIMOHABUTALMOHHBIX CUCTEM U KOMILUIEKCOB;

3.1.2 - pexxuMbl pabOTHI SIIEMEHTOB PaJIMOHABUTAIIMOHHBIX CUCTEM M KOMILIEKCOB;
3.2 YmeTh:

3.2.1 - mpOEKTHPOBATH IEMEHTHI PAJINOHABUTALIMOHHBIX CUCTEM M KOMILIEKCOB;

3.2.2 - uccnenoBarh peXXUMbI PAOOTHI PAIMOHABUTAIIMOHHBIX CHCTEM U KOMILIEKCOB;
3.3 Baagerb:

3.3.1 - pa3paboTKH CTPYKTYPHBIX U (QYHKIIMOHAIBHBIX CXEM PaJHO3IEKTPOHHBIX CHCTEM M KOMITIEKCOB C IPUMECHEHHAEM
coBpeMeHHbIX CATIP u npuKIagHBIX IpOrpaMM;

33.2- MOJCIMPOBAHUA PEIKUMOB pa6OTLI DJIEMEHTOB paJUOHABUT'AlIMOHHBIX CUCTEM U KOMIUICKCOB,

4. CTPYKTYPA U COJEP)KAHUE JUCIUILINHBI (MOYJIST)

Kon HaumenoBanue pa3jienoB u tem /Buj 3ausatus/ Cemectp/ YacoB Kommneren- Jlutepatypa ®opma
3aHATUA KVDC 107071 KOHTDOJISA
Pazgen 1. Teopusi nocrpoenust
HeprodpeKTUBHBIX PATHOHABUT AUOHHBIX
CHCTEM B KOMILJIEKCOB

1.1 IepBrunble ucToYHNKY SHeprun /Tema/ 10 0



VII:

1.2 I'mpposnexTpocTannmy u BeTpocTaHiwy /JIex/

1.3 Conneynsle 3meMenTsl /JIek/

1.4 ITurtanue ot conuua /JIex/

1.5 Tepmoreneparopsr /JIek/

1.6 DKCIepUMEHTabHbIE NCTOYHUKY /JIek/

1.7 Hccnenoanue doronpeodbpasosarens /J1ab/
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1.8 HUccnenoBanue moenu GporomnpeodpazoBarens
/JTab/

1.9 HccnenoBanue TepmonpoeodpasoBatens /J1ad/

1.10  CamoctostensHas padbora /Cp/

1.11  Haxomurenu u npeodpaszosarenu suepruu /Tema/

1.12 Axkymysstopsr /JIek/

1.13  Houuctopsl u KOHTpoJuteps! /JIek/

1.14  UccnemoBanue nonucropa /J1ab/

1.15  HccnenoBanue Mojenu nonucropa /J1ad/

1.16  HccnenoBaHne MEXaHORJIEKTPHUECKOTO
npeobpasoBarens /J1ab/
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1.17

1.18

1.19

1.20

1.21

1.22

Texaonmorun nepemaun sHeprun /JIex/

ITpeobpaszoBarenu sHeprun cpeasl /JIex/

Cooprumku sHepruun /Jlex/

CamocrositenbHas padota /Cp/

Wnrepner Bemieti /Tema/

Crioco05! cHIKeHUs SHepronotpediaenHus /JIek/
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1.23

1.24

1.25

1.26

1.27

1.28

1.29

1.30

1.31

1.32

MukponoTpeOstomye KOMIIOHEHTHI /JIex/

HccnenoBanue nepenarunka 3uepruu /J1ad/

HUccnenoBanne Moaenu Tpanchopmaropa 6e3
MarHuromnposozaa /J1a6/

[Nepenarunkn qaHHbIX /JIex/

WurepHert Bewieit u ero »neMeHTs! /JIex/

[pumeps! uHTepHeTa Benieit /JIex/

TexHonoruy MHTEpHETA Berel /JIex/

Ipesenranus suepro3pdexTnBHBIX cucteM /MKP/

CamocrositenbHas padora /Cp/

Teopust moCTpoeHMs 3HEProdhHEKTHBHBIX
PaIHOHABUTAIIMOHHBIX CHCTEM M KOMIUICKCOB
/3auét/
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5. OHEHOYHBIE MATEPHUAJIBI IO AUCHUIIJIMHE (MOYJIIO)

BOITPOCHKI 3AUETA

1. UnTepHeT Beliel, ero Ha3HaueHue, 3a/1a4u, 11eI1, OpraHu3alus U MpUMephl pealln3alyu.

2. 3nHa4yeHne O0eCIpOBOAHBIX TEXHOJIOTHII B MHTEPHETE BELIEH.

3. BecripoBoiHOE MUTaHKE AJISI TEIICBU30POB.

4. Ponp 6ecrIipoBOIHBIX CeTEl B MHTEPHETE BEIIeil MPUMEHUTEIFHO HCHONB30BAHUIO B OBITY. [IpHHINIIBI 00TaYHBIX BEIYUCICHUN
B MHTEpHETe Bellei. [IpuHImITbl 00JaYHbIX BEIYMCICHHN B HHTEpHETE Beuleil. CpeacTBa n3MEepeHus], UICHTU(PHUKALIIY 1
nepenady JaHHBIX B HHTEpHeTe Bemeil. CpencrBa 00pabOTKY TaHHBIX.

5. CpenctBa repead JaHHBIX B HHTEPHETE BeIeil.

6. I'maBHBIC 0COOCHHOCTH MHTEPHETA BEICH: KTO CTABUT LIEIb U KTO MIIET MYTH PELICHHUE 3aa4uu.

7. Kak opraHn3oBaH eIMHBII LIEHTP UHTEPHETA BEIICH.

8. [IpumMeps! peanuzanuy NPOEKTOB TUIA « Y MHBIM JOM»

9 AnmnapatHoe obecrieuenue Bluetooth, auamazon paboyux 4acToT, .BHI MOIYJIALUH U €€ TOMEX0YCTOHYUBOCTD, NAIBHOCTh
nericrBys. Pertaemble 3a1a4u.

10. Infrared Data Association. Haznauenune, notpe0nsemas MOIIHOCTB, ITepeiaBaeMast HH(OpMaIus, CKOPOCTh Iepeadn
JTAHHBIX.

11. becripoBoHOE IMTaHUE U 3apsiIKa, Ha3HAYCHHUE, TOCTOMHCTBA M HEJOCTATKH.

12. PerynupoBka MOIITHOCTH OECIIPOBOIHBIX 3aPSAHBIX YCTPOMCTB.
VIT: 11.05.01_22 00.plx crp. 8

13. Kak ycTpoeHs! 3apsiiHbIe YCTPOICTBA B BUJIE KOBPHKOB.

14. 3apsaHble yCcTpoicTBa C HCIONB30BAHUEM PAIHOYACTOT.

15. Yto Takoe GecripoBoaHast tokanbHas ceTh (WLAN). KakoBel npenmMymiecTsa uctonbp3oBanus WLAN BMecTo MpoBOgHON
JIOKaNbHOM ceTtn?

16.Uto takoe ®usnueckuil yposens cranaapta IEEE 802.11 u 4ro oH onpeaenser.

17. Kananpnsriii (Data Link) ypoBenb 802.11 1 U3 4ero oH COCTOHT U Kak (pyHKIIOHHPYET.

18. C kakoit uensto, MAC yposers 802.11 mpenocrasisier BoaMoxHOCTh pacuéra CRC u dparmenrarnmu nakeroB. Kaxmprii
MaKeT IMEET CBOIO KOHTPOJIBbHYI0 cyMMy CRC, KoTOpas pacCIMTHIBACTCS M MIPUKPEIUISIETCS K MAKETy.

19. Kak npom3BoANTCS MOAKIIOUCHNE K CETH KIIMEHTA B TOUKE JOCTYTIA.

20.YmpaBreHue NUTaHHEM B OeCIIPOBOJHBIX YCTpOCTBaX.

21. Yto Takoe GpU3NIECKHH YPOBEHB OSCIIPOBOIHBIX CETEH M KaKHe BOTIPOCHI PEUIAIOTCA Ha (GH3HMUECKOM YPOBHE.

22. Kakoii Bu Moy sy uctois3yercs B cranaapre IEEE 802.11

23. Kakum HegocratkoM obuianaeT (a3Hast MOLYJIALHS U KaK €ro yCTpaHsIoT

24. Kax Bo3pacrtaet ckopocts nepemaun npotokoia IEEE 802.11 mpn xogupoBarnu DSSS/DPSK .

25.410 Takoe kogupoBanue CCK.

26. B yem 3akimoyaercs ynpapieHHE SHEPrONoTpeOIeHUEM.

27. Kakue cyniecTBYIOT PeXHMbI H3MEPEHUS MOIIHOCTH

28. Kak ycTpoeH 6eCcripOBOJHOM JaTIMK KOHTPOJIS OKPY’KAIOIIEH CpesIbl Ut OeCIIPOBOIHON CETH CyOrurarepIieBoro Auama3oHa
CO CBEPXHU3KUM IOTPEOICHNEM SHEPTHH.

29. 3apsaka akKyMyJISITOPOB ¢ TIOMOIIHIO COJTHEUHBIX OaTape.

30. INpuHImn geiicTBUs, OCHOBHBIEC ITAPAMETPHI X 3KBUBAJICHTHASA CXeMa (POTOIEKTPUIECKOTO ITOIYHIPOBOTHHKOBOTO
npeobpa3zoBares

32. Ionstue aTMochepHOit MacChl B COTHEYHOU 3HepreTrke. CTaHTapTHBIN COTHEYHBIN CIICKTP.

33. HazemHbIe KocMIUecKHe U (HOTORIEKTPUIECKHE IPeoOpa3oBaTeN ¢ KOHIICHTPAaTOpaMy U3y IeHHS

34. TlonGop 1 pacyéT CUCTEMBI Ha COJIHEYHBIX OaTapesx.

35 .Onement [lenpThbe Kak HCTOYHHUK MUTaHUS OSCITPOBOIHBIX YCTPOHCTB.



36. YcTpoticTBa GecripoBoIHOTO U Oe30aTapeifHOT0 MUTaHHs aBTOHOMHBIX y3710B. (Energy Harvesters).
37. Moaynu ot Powercast: muTaHue JaT4MKa OT COTOBOU CETH.

38. YcTpolicTBa cBs3H 0€3 NCTOYHUKOB MUTAHHMS.

39. Kak 3anuTarh AaT4MK OT COTOBOH ceTu?

40. BetposHepreTuka U BETpOTreHEPaTOPBL

41. Metoauka pacuyéra, 0030p KOHCTPYKIMI 1 KOMITOHOBKA MuKpo ['DC.

42. TunposneKTporeHepaTophl (THAPOIIEKTPOYCTAHOBKH).

43. CoBpeMeHHbIE aKKYMYIIATOPBI.

44, Knaccudukanus akKkyMyJIITOPOB.

45. CBUHIIOBO-KHCIIOTHBIE aKKyMyJISTOpHI (SLA).

46. I'eneBbIe aKKyMYJISTOPBL

47. Hukenb-kaamueBbie akkyMysaTopsl (NiCd)

48. DexT maMATH B aKKyMyJIATOpax

49. Hukenb-MeTalIruApuIHbIe akKyMysTopsl (NiMH)

50. O61mue peKOMEHIAINH TI0 3apsIIKe aKKyMYJIATOPOB

51. JIntnit-nonHsle akkyMyisaTops! (Li-lon).

52. OcoGeHHOCTH KOHTPOJIEPOB 3apsAaAKU Li-ion akkyMynaTopoB

53. UmnynbCcHBIE 3apsiIHbIE YCTPOCTBA

54. Cnauuii pexuM KoHTposiepos AVR.

55. MeToabl CHUKEHUsI TOTPeOIsieMOoil MOLTHOCTH B O€CIIPOBOAHBIX CHCTEMAX.

56. MUKponoTpeOsSIonye KOMIOHEHThI

57. OHeprocOepexeHre B aBTOHOMHBIX ycrpoiictBax LTC3588-1.

58. DHeprocbeperarommas uHTerpanbpHas Mukpocxema LTC3105.

59. OnepalmoHHbIE YCHIIUTENH C HU3KUM SHEPrornoTpeOIeHuEM.

60. becripoBOAHBIE TEXHOIOTHH Ha 6a3e 32-OMTHBIX KOHTPOJUIEPOB.

61. IIporpaMMHO-amnmapaTHBIM KOMIUIEKC I OecpoBOAHBIX cucTeM cbopa u nepegaun ganHeIx ADUCRF101 + ADRadioNet
62. MEMS-KOMIIOHEHTBHI, JaTYUKH ABHKEHHS, OCCIIPOBOIHBIC IPUMEHEHHS, SHEProcOESpeKEHHE 1 TEXHOJIIOTHYECKUE
WHHOBAITHH.

63. JlaTulKH C MUTaHUEM U3 OKPY’KaIOILeH cpeabl

64 .becnipoBOHbBIE TATYMKHU C aBTOHOMHBIM IMUTAaHUEM

65. OmBIT TOCTPOEHUSI CETH OECTIPOBOTHBIX JATYMKOB JJisi MOHUTOpUHTA cucteM OBK 3nanmit
66. Monuctop. Y cTpoilcTBO, XapaKTepUCTUKHU U IPUMEHEHHE HOHUCTOPOB.

67. Ilpuemuuk ISM nuamnasoHa ¢ MUKpornoTpedaeHreM oT Semtech

68. Mukpomo1iHblii nepeaaTduk ¢ UM.

69. becripoBoaHbBIe MUKPO(OHBI U UX OCOOCHHOCTH

Bormpockl 1abopaTopHBIX 3aHATHI

1.YTto 03HayaeT HOMHUHAJIBHOE BBIXOJTHOE HAIPsDKEHHE?

2.Yro 03Ha4aeT Npezenbl MI3MEHEHHUS BXOJHOTO HalpsHKEeHUs?

3.Yro o3HauaeT npeaesl U3MEHEHHSI BBIXOIHOIO HANIPSDKEHUU?

4.Yto o3HauaeT KOA(P(UIMEHT MONe3HOT0 AeHCTBHS CTa0MIIN3aTOpa HaIPSKEHUS ?

T _@glm!ﬁgm@dmunem HEecTaOMITBHOCTH IO HAIIPSHKCHUIO? ctp. 9

7.Y10 03Ha9aeT K03(h(HPUIMEHT CTIIAXKUBAHUS Ty IbCAIHA?

8.Uro o3navaet nudhepeHnnanbHOE BEIXOIHOE CONPOTHBICHHE?

9.Yt0 03Ha4yaeT TeMIiepaTypHbIi ko3¢ ¢unueHT Hanpsokerns TKH;

10. YcTpoHCTBO ¥ IPUHIMIT AEHCTBHS HOHUCTOPA.

11. O6nactb NpUMEHEHUS] HOHUCTOPA.

12. HauepTuTe 3KBHBaJIEHTHYIO CXEMY MOHHCTOpA.

13. KakoBo BpeMs MOJTHOTO 3apsiaa HOHUCTOpa?

14. Tlouemy nocie CHATHA Harpy3KHU ¢ HOHHCTOPA MIPOUCXOAUT yBEIUUYEHHE €r0 HAPsKEeHHs?

15. TTouemy mocie OTKITIOYEHHS 3apsIHOTO YCTOMCTBA OT HOHUCTOPA MPOUCXOIUT YMEHBIIICHHE €T0 HAPSDKEHMS, a 3aTeM
crabunmzarms’?

16. Kak onpenenuts CONpOTUBIIEHUE YTEUKU HOHUCTOpa?

17. Kax paccantath BpeMst pabOTHI HOHHCTOpA B KaUeCTBE PE3CPBHOTO MCTOYHNKA TUTAHUS?

18. HauepTute cxeMy BKIIFOUCHHUS] HOHICTOPA B KadecTBe Oecriepe00iiHOro MCTOYHMKA TUTAaHUS.

18. Kakoe HanpshKeHus: JOMYCTUMO Ui HOHUCTOpa?

20. HaznaueHue HOTOREKTPUIESCKUX peoOpa3oBaTecH.

21. CBeToBast XapaKTepHCTHKA (POTOIIECKTPHIECKUX TTPeodpazoBaTeeH.

22. Yro 03HAYACT MOHATHE «aTMOC(hepHast Maccay?

23. Yro 03HauUaeT NOHATHE «COJIHEUHAs! TIOCTOSIHHASN)?

24 KakoBo 3HaueHHe Koddduimenrta monesHoro aeicTBus GoTodneKTpuieckux mpeodpasoBaTeneii?

25. KakoBo 3HaueHHEe MOIHOCTH CBETOBOT'O MOTOKA HA 3¢MHON NMOBEPXHOCTHU?

26. HauepTute 1 00BSICHUTE 3aBUCHMOCTD MOIIIHOCTH B HAaTpy3Ke OT TOKa (pOTOIIEKTPHIECKOTO ITpeoOpa3oBaTeIIs.
27. HauepTuTe 1 00BSICHUTE 3aBUCHMOCTh MOIITHOCTH B Harpy3Ke OT OCBEIEHHOCTH (POTOAIEKTPHIECKOTO Ipeodpa3oBaTes.
28. HauepTHTe 3KBUBAIECHTHYIO CXeMY (POTONICKTPUIECKOTO IpeodpazoBaTes

29.Kakne GecripoBOIHBIE CIIOCOOBI TIEpeauy HICKTPOIHEPTHH BaM H3BECTHBI?

30.Kakoe npuMeHeHNe, 10 BallleMy MHEHHUIO, MOKET HAalTH MHIYyKIMOHHBIA CII0cO0 IMepeaaty SHepruu?

31.Kak HOBBICUTh MATHUTHYIO CBSA3b MEXy ABYMs KaTyIIKaMU HHAYKTHBHOCTH?



32.3agaliTecs THaMETPOM HHIYKTOPOB M OIIPEICINTE IO BHIMIECIIPUBEICHHBIM (OPMYIIaM pacCTOsHNE, Ha KOTOPOM Iiepeiada
SHEpruu 1enaecoodpasHa.

33.Yro Oyner npouCXOAUTh C paccTOsHHEM 3Q()EKTUBHON Iepejady SHEPTHH IIPU YBEINUCHUH THaAMETPOB HHIYKTOPOB?
34.Yro Oynet mpoNCXOANUTH C pacCTOSHHEM (D QEKTUBHON Nepeadn YHSPTHY IPH YMEHBIIICHHH THAMETPOB HHAYKTOPOB?
35.Kak 10omKHBI OBITH B3aUMHO OPHEHTUPOBAHBI HHAYKTOPHI?

36.Yto Takoe « bnmkHsst 30Ha»?

37.Yto takoe « JanbHss 30Ha»?

38.Uto 03HaUaeT HOMUHAILHOE BBIXOAHOE HAMpsKEHUE?

6. YY4EBHO-METOJUYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIS)
6.1. PexoMeHayemas IuTepaTypa
6.1.1. OcHoBHas JuTEpaTYpa

Ne  ABTOpBI, COCTaBUTENN 3arnaBue UsnarenscrBo, Kommuectso/
rox Ha3BaHUE
OBC
JI1.1 Kunapucos H.I'., OHeprocoeperaromnye TeXHONIOTu: B 0ecIIpoBOAHON Pszans: PULL
Bacwibes E.B., PaIMOAIEKTPOHHOM anmapaType : MeToIuuecKue yKa3aHHs PI'PTY, 2016, https://elib.rsr
CyxopykoB B.H. eu.ru/ebs/dow
nload/1748

6.1.3. MeTtoaguueckue pa3padoTkn

Ne  ABTOpBI, cOCTaBUTENN 3ariiaBue UsnarenscrBo, KommuectBo/
TOx Ha3BaHUC
OBC
JI3.1 Kunapucos H.T'., DHeprocOeperaronye TeXHOIOTHH B OECIIPOBOAHON Pszans, 2016, , 1
Bacunses E.B., PaIMOAIEKTPOHHOM armapaType : MeTOJI. yKa3s. K J1ab. pabotam  64c.
CyxopyxoB B.H.

6.2. IlepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALUOHHOI ceTn "UHTepHet"
D1 Kprokor A.H. DHeprocoOeperarolyie TEXHOJIOTHU B OecripoBoHOI POA [DnexTpoHHbIH pecypc]
6.3 Ilepevyenn NpOorpaMMHOro odecrnevyeHus ¥ HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JTULEH3MOHHOI0 U CBOOOIHO PACIPOCTPAHAEMOr0 MPOrPAMMHOI0 ofecrnevyeHusi, B TOM 4Hcie
0Te4eCTBEHHOT0 NPOU3BOICTBA

HaumeHnoBanue Onucanune
LibreOffice Csob6oanoe 110
VIT: 11.05.01_22_00.plx crp. 10
OpenOffice Cobonnoe I1O
Firefox Csob6ognoe I1O
7 Zip Co6onnoe I1O
PactpoBerit rpaduueckuii penakrop GIMP Cobomnoe I1O
GNU CB00OIHO pacIpocTpaHsIeMoe MPOTPaMMHOE 00ecTIeueH e IO JINTICH3USIMHU
OmneparonHas cuctema Ubuntu Csoboxnoe 10
OmneparonHas cucrema Ubuntu Linux Csoboxnoe 10
Micro-Cap Kommepueckas nunensus
doPDF Caoboxnoe 110

6.3.2 IlepeyeHb HHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCIUITIJIMHBI (MOZYJISA)

408 nabopaTopHsIi KopITyc. yueOHas 1abopaTopHsl, OCHAIIEHHAs 1a00paTOPHEIM 000pYIOBaHUEM, JUIS TIPOBEICHUS
71a00paTOpHBIX paboT Y4eOHO-1a00paTOPHBIE CTEHIBI 110 3IEKTPOIUTAHHMIO;
bsoxu muranus b5-7 — 4 mr,
Bb5-8 — 2 mt;
1 MynstumeTpsl M-830B — 4 i,
M-838 — 10 mm;
Bonsr™erp B7-27 — 3 mit;
Ocrwsutorpader AKWUIT-4122/2V — 4 mrt, C1-65 — 4 it
IIK P5B - 4 mt



413 naGopaTopHBIH KOPITYC. MOMEIICHUE IS CAMOCTOSTEIHHOM paboThl 00yJaromuXcs, IEKIIUOHHAS 8y TUTOPHUS
CrenunanusupoBanHas Mebens (70 mocafouHbIX MECT), MAaTHUTHO-MapKepHast JOCKa, SKPaH.

Mynsrumeauiinstii mpoektop (NEC)

I1K: Intel Core 2 duo /2Gb — 1 T

B03MOXXHOCTb TOAKIIOUCHNUS K ceTu MHTepHeT u obecrnedueHreM JOCTyTa B SIEKTPOHHYI0 HH(GOPMAIMOHHO-
obpazoBatenbhyto cpeny PIPTY

8. METOANYECKHNE MATEPHAJIBI IO JUCHUIIJIMHE (MOAYJIIO)

PexomenayeTcst crneayronmm o0pa3oM OpraHu30BaTh BpeMsi, HEOOXOANMOE JUIsl H3yUEHHS TUCHHUILTHHBL:

N3ydenue KoHCIEKTa JIEKIUY - B TOT K€ I€Hb, nocie aekuuu — 10-15 munyT.

M3yuenue KOHCIEKTa JIEKIUH 3a ACHb Tepel chenyromei nekueid — 10-15 MunyT.

M3ydeHne TeopeTHIecKOTo MaTepraa 110 y4eOHUKY 1 KOHCIEKTY — | yac B HEJIeIro.

[Tpu m3ydeHnn TUCIUILIMHBI TTOJIE3HO CAMOCTOSITENIFHO M3ydaTh MaTepHall, KOTOPHIH ellle He MPOYNTaH Ha JIEKIIH, HO
HPUMEHSUICS Ha 1a00paTOPHOM 3aHSATUH, TOTa JIEKIHs OyneT ropasio nousTHee. IIpu nsydeHun Kypca jgerde cieoBaThb
HOPAIKY M3JI0XKEHHIO MaTepraia Ha JEKIHUH.

Teopernueckuii MaTepHai Kypca CTAaHOBUTCS OOJee MOHATHBIM, KOTIa, TOMOIHUTENBHO K MPOCIYIINBAHUIO JICKIIUU U H3YYCHHIO
KOHCIIEKTA, UCTIONB3YIOTCS] MaTepHalibl U3 3JIEKTPOHHOU OMOIMoTeuHo! cucteMbl U ceTu MHTepHeT. [lone3Ho ucnonb3oBath
HECKOJIBKO Y4e€OHHKOB 110 Kypcy (OyMakHbIX niu B opme daiinon). PexomeHyeTcst mocie H3ydeHust 04epeHoTo maparpada
OTBETUTH Ha HECKOJIBKO BOIIPOCOB MO TeMe. KpoMe Toro, 0ueHb 1M0JIe3HO MBICIIEHHO 33aTh cebe CIeIyIoIie BOPOCH (1
nonpoOOBaTh OTBETUTh HA HHX): «O 4YeM 3TOT maparpad?», «Kakue HOBbIC IIOHSATHS BBEICHBI, KAKOB X CMBICII?», «T/Ie
HPUTOIATCS MOTy4YEHHbIE 3HAHUA?Y.

Pabora cTynenTa Ha JIeKIIUU

Tonpko citynaTh TEKLUIO U 3aMUCHIBATH 3a JIGKTOPOM BCE, UTO OH FTOBOPUT, HeJ0CTaTO9HO. Heo6xoauMo 3anoMHUTH
OlIpeJieICHNs], Ha3HAUCHHUE 3JIEMEHTOB, NTOHSTH IIPUHIMII ISHCTBHS pacCMaTPUBAEMOTr0 AJIEMEHTa (YCTPOICTBA), €TO CBSI3b CO
BXOJHBIMH M BBIXOJHBIMH XapakTepucTikamu DIV, meHHOCTS U1 GOpMIPOBaHKS MPOHECCHOHATBHBIX KOMITCTEHINI
UHXEHepa.

ITo OKOHYaHWY JIEKIIMN PEKOMEHAYETCS B3SITh y NMPEOAaBaTells IPE3eHTALNIO JIEKIUU B BUJE (aiiia 111 caMOCTOSTENbHOH
paboThI Haj TEMOH.

[pocinymanHbli MaTepyal JeKLHU CTYISHT JOJDKeH popaboTarh. OT TOro, HaCKOJIbKO 3P (HEKTUBHO OH ITO CleNaeT, 3aBUCUT U

HPOYHOCTh YCBOGHHUS 3HAHUM, U, COOTBETCTBEHHO, KAUECTBO BOCTIPUATHS MPEJICTOSIIEH JICKIINH, TaK KaK OH Ooiee
IeJIeHanpaBJIeHHo Oyer e€ ciuymmaTs. HeoOXoauM cucTeMaTHdecKuil TPy B TEUEHHE BCETO CEMECTpa.

IIpu u3yueHus NEKIMOHHOTO MaTepHaa y CTyAE€HTa MOTYT BO3HUKHYTh BOIpochl. C HUMU CleayeT 00paTUThCs K

NPENoaBaTeII0 B YaChl MHANBUIYaIbHBIX 3aHATHIL.

Brimonnenue naboparopHbix paboT

3ayaun 1a00PaTOPHOTO IPAKTHKYMa:

1) sxcnepuMeHTaNbHAS TPOBEPKA OCHOBHBIX MOJIOKEHUH 1a00paTOpHOI paboTHI;

2) 0CBOEHHME MPOrPaMMBbl SKCIIEPUMEHTAIILHBIX UCCIIEJOBAaHUH, BKIIIOYAs BBIOOP TEXHUUECKUX CPEACTB;

3) n3y4eHne NpUHIMIOB JEHCTBHS MAaKETOB M M3MEPHUTEIBHBIX IPUOOPOB;

4) mpuobpeTeHust yMeHHs 00pabOTKH Pe3ysIbTaTOB KCIEPHMEHTA.

[MockoubKy MmiIaHUpOBaHUE J1a00PATOPHBIX PA0OT OTOPBAHO OT IIAHMPOBAHMS JIEKLIMOHHOT'O Kypca, BO3MOXKEH BapUaHT
BBITIOJTHEHHS J1a00PaTOPHOH paboTHI 10 U3yUEHHS TEOPETUIECKUX TTOJIOKCHUM, JIeXkaIux B €€ ocHoBe. [loaToMy MeTonnueckue
yKa3aHUs K 1ab0paTOpHBIM paboTaM COAEepIKaT HIEMEHTHI TEOPHH, JISKAIIFe B OCHOBE IIPOBOIMMBIX HKCIIEPUMEHTOB, 1

VIT: 11.05.01_22_00.plx crp. 11



[Ipexxne, 9eM BBIOIHATH JTaO0PaTOPHYIO paboTy, CTYAEHTY HEOOXOANMO pa300paThCs B yCTPOHCTBE YCTAaHOBKH MITH MAaKeTa,
HOpsAKe IPOBEACHH U3MEPEHUH, a TAKXKe UMETh MPEICTABICHUE O TOM, KaKHe pacueThl He00X0IUMO OyAET IPOBECTH.
BeinonHeHe ka0 13 3aIIaHMPOBAHHBIX PabOT 3aKaHYMBAETCs NIPEAOCTaBIeHHeM oT4yeTa. TpeboBaHus K opMe U
COZEPKaHUIO OTYeTa IIPUBEICHBI B KAXKIOH U3 madoparopuii. OT4eT mo 1abopaTopHOi paboTe peKOMEHIyeTcs Ha4aTh
0(opMIIATE elrle Ha ATale MOATOTOBKH K €€ BBIMOTHEHHI0. UTOOBI COKOHOMHTE BpeMs MPH BBIMOIHEHUH PabOoTHI, peKOMEHTyeTcs
3apaHee MOATOTOBUTH TAOJIUIIBI IS 3aIMCH PE3YJIbTaTOB H3MEPEHHUI.

IMocne BbIMOTHEHNS Ta00PATOPHOIT PaOOTH PEKOMEHIYETCS COTJIACOBATh IOTYyUCHHBIC PE3YJIbTAThI C MPETIOaBaTeNIeM, OCIe
9ero MPOBECTH PACUEThI U OIIEHKY HOTPEIIHOCTH U3MEPEHHUH COrIacHO METOANYECKIM YKa3aHUsAM.

ITpu noxroroBke K 3amure J1a00paTOpHOH pabOTHI 11ET€CO00Pa3HO MOIb30BATHCS AOIIOIHUTENILHON JINTEPAaTyPOH, CIIMCOK
KOTOPO¥ ITPHBE/ICH B METOANIECKOM ONHMCAHNH, a TAK)Ke KOHCIIEKTOM JIEKIIHH. OT TOro, HACKOJIBKO TIIATEIFHO CTYICHT
TOTOBHJICS K 3aIl[UTe Ta00paTOpHON pabOThI, BO MHOTOM 3aBHCUT U KOHEUHBIH pe3yibTaT ero 00y4eHusl.

B mpomnecce 3amuThl CTYACHT OTBEYaeT Ha BOIPOCHI IPETIOaBaTels, KacaoINecs: TCOPUH U3y4aeMoro SIBIEHHs, KOMMEHTHPYET
TIOJTyYCHHBIE B X0/1¢ pabOTHI pe3yNbTaTHI.

IoaroroBka k caade 3auéra

3agét — hopMa IPOMEKYTOTHON TIPOBEPKU 3HAHWUH, YMEHHH, HABBIKOB, CTETICHH OCBOCHMS AUCIUIUTHHEL | TaBHas 3a/1aua 3a4éra
COCTOHT B TOM, YTOOBI Y CTYJICHTA U3 OTJEIbHBIX CBEICHUI U JeTalel COCTaBUIOCh IIpeICTaBIeHne 00 00IeM CoepKaHUN
JUCUUIUIMHBI, CTala MOHATHOM METOIUKa MpeIMETa, ero cucrteMa. ['oToBsCh K 3a4€Ty, CTYJEHT IPUBOAUT B CUCTEMY 3HAHUS,
TIOJTyYeHHBIE Ha JICKIUSX, B TaO0paTOpPHsIX, Ha MPAKTHIECKUX 3aHATHAX, pa30UpaeTcs B TOM, YTO OCTAJIOCh HETIOHATHBIM, W TOTAA
u3ydyaemas UM AUCHUILUTIHA MOXKET ObITh BOCIIPUHSTA B IOTHOM O0BEMe..

CryzneHTy Ha 3a4€Te HYXHO HE TOJIBKO 3HAaTh CBEJCHUS U3 T€X WM MHBIX Pa3AeioB JUCHUIUIMHBI, HO U yMETh MOJIb30BAThCA
METOJJaM{ €CTECTBEHHBIX M TEXHHYECKHX HayK, ITOJy9aTh HOBBIC 3HAHWA U T. 1.

Ha 3auére oneHuBarorcs:

1) noHMMaHKe U CTENEHb YCBOEHUS TEOPHHU;

2) MeToardecKast oJr0TOBKaA;

3) 3HaHHE (aKTUUECKOTO MaTepuana;

4) 3HaKOMCTBO C OCHOBHOM ¥ JOTIOJHUTEIIBHO JINTEPATYPOH, a TaKKe C COBPEMEHHBIMH ITyOJIMKAIUSMU 110 JAHHOMY Kypcy;

5) yMeHHe IPUIOKHUTH TEOPUIO K MIPAKTHKE, peIIaTh 3aJa49H, TIPaBIIHHO IPOBOIUTE PacyeTHl U T. 1.;

6) 3HAKOMCTBO C UCTOpHUEi HayKy;

7) noruka, CTpyKTypa U CTHJIb OTBETA, yMEHHE 3alUIIATh BbIABUTAEMbIE TOT0KEHHS.

IToaroToBky K 3a4€Ty cieayeT HAYMHATh C ONpeaeIeHs 00beMa MaTepHraa, IoIexaiero npopabdorke. Heodxommmo cBepuTh
KOHCIEKTBI C MPOTpaMMOi, YTOOB! yOeIUThCA, BCe JIU pa3ensl OTpaxeHbl. OTCYTCTBYIOIIME TEMbI H3YUUTh MO YIEOHUKY
(6ymaxxnomy miu B popme aiina) n marepuanam cetu MuTepHeT. BTopoii aTan npenycMarpuBaeT CHCTEMHOE H3ydYeHHe
Marepuaia Mo IMpeaMeTy ¢ 00s3aTeIbHOM 3aIChI0 BceX BHIKIATOK, BEIBOJIOB, popMmyin. Ha TperseM 3Tare - 3Tare 3aKperyieHus —
MOJIE3HO YepeioBaTh yIiIyOIeHHOE IOBTOPEHNHE OCOOEHHO CIIOKHBIX BOIIPOCOB C OETTIBIM MOBTOPEHHEM BCETO MaTepuaa.
[Tnanupyiite MOATOTOBKY € TOYHOCTBIO JI0 Yaca, yUUThIBas CPa3y HECKOIBKO (haKTOPOB: HEOAHOPOJHOCTh MaTepuala 1 3TaroB
€ro npopaboTKH (HanmpuMep, Ha IIepBOHAYAIBHOE H3YUCHHE Y BaC YXOJUT OOJIbIIEe BPEMEHH, YeM Ha IOBTOPEHHE), CBOU
UHIUBUIyaJIbHbIE CIIOCOOHOCTH, PUTMBI AEATEIbHOCTH U IPUBBIYKY OpraHu3Ma. UpesmepHas pusuueckas Harpys3ka Hapsgy C
O0LIMM yTOMJICHHEM IIPUBEAET K CHIDKEHHIO TOHYCA MHTEIUIEKTYalIbHOH AesTelbHOCTH. PeKoMeHIyeTcsl enaTh epephIBbI B
3aHATHSIX yepe3 Kaxable 50-60 munyT Ha 10 munyT. [locie 3-4 yacoB yMCTBEHHOTO Tpy/a CJEAyeT ClIeNaTh YacOBOM MepephIB.
Jlns coxpalrieHust BpeMEeHHU Ha BKJIFOUYEHHE B paboTy Lienecoo0pa3Ho pabodne nepuobl enatsh 0ojiee JUINTEIbHBIME, pPa3aenss
BECh JICHb IPUMEPHO Ha TPH YacTH — C YTpa 10 00eza, ¢ 00ela 10 y)KUHA U ¢ Y)KUHA 10 cHa. Kaxnplit pabounii nepros THs
JIOJDKCH 3aKaHYMBATHCS OTJBIXOM B BHIE IPOTYIIKH, HEYTOMHUTEIBHOTO (DM3UIECKOT0 TPyAa U T. 1. Bpemst n GpopMs! oTapIxa
TaKoKe MONAI0TCA IIIaHUPOBaHUIO. PaboTas B ceCCHOHHOM pexXUMe, CTYIeHT UMEET BO3ZMOKHOCTh YBEIUYUTH BPeMsI 3aHATHI ¢
JecsTH (Kak TpeOoBaIoCh B CEMECTPE) 10 TPHHA/IIIATH YacOB B CYTKH.

Onepatop 340 000 "KomnaHus "TeH3op"

JOKYMEHT MOAMUCAH SJTEKTPOHHOW MOAMUCHIO

noAnnucAHO ®reoy BO "PrPTY", PIPTY, MapLwH tOpuii 27.09.23 09:50 (MSK) MpocTtas noanuck
3ABEAYIOLLMM Hukonaesuy, 3aBeaytolmin kacdeapoit PTY

KA®ELPbI

noannCAHO ®reoy BO "PrPTY", PIPTY, MapwuH Opuit 27.09.23 09:50 (MSK) MpocTas noanucb
3ABELYIOLLMM Hukonaeswy, 3aBeaytowmin kadeapoii PTY

BbIMYCKAIOLLEN

KA®EAPbI

noanncAHO ®reoy BO "PrPTY", PIPTY, Kopsuko Anekcein 27.09.23 10:43 (MSK) Mpocras noanuce
MPOPEKTOPOM MO YP BsiuecnaBoBuy, MpopekTop Mo y4e6Hoi paboTte




