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1. [TosicHUTEIbHAS 3aMHCKA

1.1 XapakTepHcTHKA 00pa3oBaTe/IbHOil NMPOrpaMMbl

JIOmOMHHUTENbHAS 0611e00pazoBaTe/ibHas (o6mepasBuBatolias)  NporpaMma
JIOTIOJTHUTENBHOTO  00pa3oBaHus jereii M B3pOCIHBIX, peanusyeMad denepalbHBIM
rocyJapCcTBEeHHBIM aBTOHOMHBIM 0Gpa30oBaTeNbHBIM YIPEXKICHHEM BBICIICTO 00pazoBaHMs
«HalnmoHanbHbBIA HCCyIe10BaTEIbCKUH TeXHOJIOTMUEeCKUH YHHBEPCUTET «MHCHUC» (nanee
_ HUTY MUCUC, Yuusepcurer MUCUC, Vuugepcutet), «[IpennpodeccuonalbHOS
obpazosaHue. PoOOTOTEXHHKA» (nanee - IIporpamma) paspa0oTaHa Ha OCHOBE H B
COOTBETCTBHY C HOPMATHBHO-TIPABOBBIMU IOKYMCHTaMHU:

_  depepaneublit 3akoH PO 0T 79122012 . Ne 273 «O6 obpasoBaHuu B
Poccuiickoit ®epepanyin» (B peAaKIHH denepanpHOro 3axKoHa ot 31.07.2020 Ne 304-®3
«O BHeceHWM W3MEHEHHH B deiepanpHblid 3aKOH «O6 oOpa3oBaHUM B Poccuiickoi
Depepalpin» MO BONPOCaM BOCTIUTAHIA obyuaronxcs») (namnee — 273-@3);

— Vkaz [IlpesuneHra Poccuiickoit ®epepauuu OT 07.05.2024 Ne309 «O
HAIMOHAIBHBIX LEJSIX pasBuThs Poccuu 110 2030 roma u Ha mepcrektiBy 2036 rona»;

— Tlpuxaz Munuctepcrsa IIpocBeIIeHHs Poccuitckoit Mepeparuu ot 27.07.2022
No 629 «O6 yreepxaeHuy Ilopsaka opraHusaiii d OCYILECTBICHUS 06pa30BaTeNbHON
JesITelIbHOCTH M0 JIOTIOTHUTENBHBIM 06111e06pa30BaTeIbHBIM IPOrpaMManm;

_ TlocTaHoBieHHe I aBHOTO roCyIapCTBEHHOTO CaHUTApHOTO ppaya Poccuiickon
®enepanun ot 02.06.2026 Ne 19 «O6 yTBepKIeHUH CaHUTAPHBIX MPABUI CII 2.4.2.4283-
«CaHuTapHO-3MUIEMHUOTIOTHIECKIE TpeGoBaHUs K OpraHu3aluiM BOCIIUTaHUS |
06yueHusl, OTABIXA U O3/10POBNCHHA neTel ¥ MOJIOAEKIN;

_ TIlucemo MpumucTepcTBa 00pa3oBaHus U HayKd Poccuiickoit @epmepanuu OT
18.11.2015 . Ne 09-3242 «O HanpaBlIeHUN uHpopMaLmy (BMECTe C «MeTogu4ecKUMHU
peKOMEH/AIHAME 110 IPOEKTHPOBAHUIO JOTIONHATENBHBIX 001epa3BHBAIOIIIX MPOrpaMM
(BKJIFO4as Pa3HOYPOBHEBBIC IpOrpaMMBI)»;

— IIpukas [lemapramMeHTa o6pazopanusi ropoaa MocKBb Ne 922 ot 17.12.2014 .
«O Mepax TO Pa3BUTHIO JIONOJHMTEIHLHOTO o6pasoBanusi JeTei» (B pelakuud Ot
07.08.2015 . Ne 1308, ot 08.09.2015 r. Ne 2074, ot 30.08.2016 . Ne 1035, ot 31.01.2017
. Ne 30, ot 21.12.2018r. Ne 482, npuKasos JIOHM or 23.03.2021 No 271, ot 07.10.2021
No 555, ot 06.09.2022 Ne 744, ot 24.10.2022 Ne 868, ot 03.04.2023 Ne 271, ot 28.12.2023
No 1260, or 19.01.2024 Ne 42, ot 10.12.2025 Ne [1p-1176);

_  JloxkanbHBle HOpPMAaTMBHBIE  aKThl  TIO o6pazoBaresIbHOM  JIEATCIEHOCTH
VYHHBEpCUTETA.

Hanpap/ieHHOCTb NPOrpaMMel - rTexguyeckas. llporpaMma HampasjcHa Ha
[IOArOTOBKY OOydaromuxcs K He3aBUCHMOll IMArHOCTUKE TNPEeAnpodeccHoHanbHbX




ymeHuil B 06JacTH MaTeMATHKH, du3nky, HHGOPMATUKM M MPAKTHUCCKAX 3a@aHui 110
rmporpamMmam 00s3aTebHbIX JJICKTHBHBIX KypcoB 110 3D-MOzenHpOBAHHIO.

YpoBeHb OCBOEHHMSl — 03HAKOMHTENBHBIA. [IporpaMma IpeJHasHadeHa Ul
JOCTYIIHOTO ¥ IOHATHOTO oGBaCHEHHsT 6a30BBIX TOHSATHI, METONOB PElICHUA 3akad 1
IPUHIMIIOB pabOTBl COBPEMEHHBIX LdPOBBIX HHCTPYMEHTOB MO MATEMaTHKE, Guzuke H
undopmatrke. OCHOBHOE BHUMAHHE yACIACTCA hOpMUPOBAHUIO OOLIETO MPEeACTaBICHU
0 Tmpoleccax AUarHOCTUKU npeanpodeccuoHanbHbIX yMeHMH U OCBOEHHIO MPAKTHYCCKUX
[1OJIXOZIOB B POCTOH (opMe, TOHATHOH CTapLICKIACCHUKAM.

HoBH3HA NPOTPAaMMBbI 3aKIIOYAETCs B TOM, 4TO OHa IpeycMaTpUBaeT He TOJBKO
oGydueHMe NPAKTHYECKHM HABbIKaM OCHOB KOHCTPYMpOBaHHs, HO H PAacCMOTpEHHE
KJIIOUEeBBIX pa3felloB MaTeMaTHKH, dusukd 1 MHGOPMATUKH. Takoli moaXo/ IMO3BOJIACT
dopmupoBaTh y O0YHAIOLIUXCS ry6okoe [OHMMAHHMe TEOPETHIeCKHX OCHOB 0 HuX
paKTHYECKOe IPMMEHEHHE IpH PeLICHAHN KOMILJIEKCHBIX MHKEHEPHBIX U Hay4HBIX 3a/a4.

AxTyaabHocTh IIporpammel. M3yyenue MpenosaraeT pacllnpeHue Kpyrosopa,
aKKyMyJIMpOBaHHE 3HAHWH, pasBUTHE IPaKTHYECKUX KOMIIETEHLM B  00IacTH
KOHCTPYMpOBaHMs H MpOrpaMMHUpPOBAHHU (cunrakcuc ssbika C 1 C++, TpUHLIMI
nporpaMmupoBanys Arduino, OCHOBEI yIIpaBIIeH!s IBMKEHHEM JJIEMEHTOB poboTa U Jip.),
¢ KOTOPHIMH HEOOXOAUMO 3HAKOMHThH o0yuJarolerocs. AKTyalbHOCTb TPOrpamMMel
olpefieNnsieTcs e€ COOTBETCTBUEM COBPEMEHHBIM TpeGoBaHUsAM TPeNpOdeccHoHaNtbHOro
oGpa3oBaHysi, HANPaBIEHHOro Ha MOATOTOBKY 00yJaromuUxcst K HEe3aBUCHMOM OLIEHKE
KauyecTBa OCBOGHMS NPEIMETHBIX KOMIETEHIHH. B yc/OBHSX MHHOBALMOHHOTO PA3BUTHA
HayKM ¥ TEXHHUKH IIpOrpamma obecrieurBaeT (POPMHUPOBAHME MEKIUCIUIUIMHAPHBIX
3HaHUi, pa3BUTHE AHAIMTHYECKOTO MBIIIICHUA 1 [PaKTHYECKHX HABBIKOB NMPUMCHECHHU
nu(pPOBBIX  TEXHOJOTHH, — |TO crioco6eTByeT 9 (heKTHBHOMI npoeCCHOHANBHOM
OpHEHTALMH U WHTETPaliy 00y4aroNMXCsl B TEXHUIECKAE 1 MHIKCHEPHBIC HaIpaBlIeHHs
nanpHeimero 00pasoBaHus.

Tenarornyeckas 1eaecoo0pasHoCcThb

KoHueniiMsl ~ JAHHOW  NporpamMMbl — HampabjieHa — Ha dopmupoBaHue Yy
CTapILIEKIaCCHUKOB  CHCTEMBI 3HAHWUM, MPAKTHYECKUX yMEHUH U KOMIIETEHIIUH,
HEeOOXOIMMBIX JUIf YCIELIHOro IMPOXOXICHUA He3aBHCUMOi  IpenpodeccHOHaIbHOM
JMACHOCTUKU U JlalbHEHIIEero po(heCcCHOHANBHOTO  CaMOOTIPECIeHHUS. ITocpencTBOM
peleHys KOMILIEKCHBIX TEOPETHHECKUX 1 MpUKIAIHBIX 33184 [0 MaTeMAaTHKeE, Gusuke u
uHpopMarike, @ TalkKe aKTHBHOTO ACIIONB30BAHMSL  COBDEMEHHBIX  LM(POBBIX
MHCTPYMEHTOB, MPOrpaMMa MOMOraeT 0Gy4aromyMMesl IPUMEHATD 10Ty HeHHbIC 3HaHUS B
HecTaHIapTHBIX CUTYaLUsX, BIPaGOTATh HABBIKU aHATN3A 1 [IPE3CHTALIH pe3yJbTaToB.

Hpalcmlco-opneﬂmpoBaHHmifi NOAXOA M MEKIAMCHMIUIMHAPHBIA  XapaKTep
copepskanusi 00eCreqnBaioT pasBUTHE Yy 0GYHAOIUXCS AHAIMTHYECKOTO MBIIIICHHA,
CIIOCOOHOCTH K CAMOCTOSITENIBHOMY —IOHCKY uH(OpMAIMY, KPUTHYECKOH —OLCHKE
coGCTBEHHBIX PellleHuil U aJeKBaTHOMY peardpoBaHiio Ha IpOo(ecCHOHabHBIC BBI3OBBI.




B xoie TpyINIoBoi paboTEl GopMHpYIOTCSl HABBIKH 50 (eKTUBHOA KOMMYHHKaLHH,
apryMEHTHPOBAHHOMN 3aILAThL cBOeil TOUKH 3peHMs] ¥ KOJJIEKTHBHOTO MPHHATH pelLeHHH.

OcBoeHHe TPOrpamMMbl He TOJNBKO IOBBIIIACT FOTOBHOCTH OOydaromuxcss K
He3aBUCHMOI OIIEHKEe KadecTBa MpeanpoheccuoHaIbHOro oGyueHu s, HO U CIIOCOOCTBYET
hOPMHpPOBaHMIO yCTOMYMBOTO ~HHTEpeca K HAy4IHO-TEXHHYECKOMY ~TBOPYECTBY H
0CO3HAHHOMY TIPOecCHOHAIBHOMY BEIOODY B OymyILLEM.

[Iporpamma paspaboraHa ¢ omopoii Ha oOuIMe MEeNarornieckue MPHUHIHIBL
aKTyallbHOCTb, CUCTEMHOCTb, 1OCJIe/I0BaTENbHOCTD, IIPEeeMCTBEHHOCTb,
MH/MBULYQTbHOCTb, ~ KOHKPETHOCTDH (Bo3pacT ~ JeTeH, MX  WHTE/ICKTYaJbHBIC
BO3MOKHOCTH),  HANpAaBICHHOCT  (BblIeNeHue — [IABHOTO, CYIIECTBEHHOTO B
oGpa3oBatenbHOH paboTe), IOCTYMHOCTE 1 pe3yIbTaTUBHOCTE.

1.2. lean 1 3a1a44

[lenp - QopMupoBaHHE M pPasBHTHE MHTEJUIEKTYallbHbIX W NPaKTHYeCKUX
KOMITETeHIHi, HEOBXOMUMBIX U YCIEUIHOTO MPOXOKIACHHA HEe3aBUCHMOM OLEHKH
KauecTBa  NPEANpo(ecCHOHaIbHOTO o6yuenus.  OOecredeHue JIOTIOJIHUTEJIBHOM
0TpaGoTKU  MpepOPecCHOHANBHBIX yMEHMH ¥ 3aKDEIUICHHs HaBBIKOB pELICHIA
MPaKTUKO-OPMEHTHPOBAHHBIX 3a/1a1.

3apauu

Obyuarowue.

—  CHCTeMATU3MPOBATh 3HAHHA I10 TEOPETUHUECKUM pasieiaM MaTeMaTHKH, QU3UKH
1 UHPOPMATHKHU, aKTyalbHBIM IS npe IpopecCHOHaIbHON 11arHOCTHKH;

—  03HAKOMUTH C THIOBBIMA ¥ YCIOXKHEHHBIMH [PAKTHIECKHMHU 3aJaHUsAMH,
BCTpEYalOLIMMUCS Ha He3aBHCHUMOM OLICHKE;

—  Hay4MTh [PUMEHATH METOJbI PELICHH: 3alat, aHAIM3UPOBaTh PE3YJBTATBl U
0(hOPMIIAT PENIeHHs COrNTACHO NPEABABIAEMEIM TpeOOBaHMSIM;

. O3HAKOMHTH C 0a30BBIMH OCHOBAMH [POrPaMMHPOBAHMS 1 KOHCTPYKLHSMH
aapika C u C++ B cpene Arduino IDE;

—  03HAKOMUTH C BO3MOKHOCTSIMH MUKPOKOHTPOJUICPOB (Ha mpuMepe MIaTGOPMBI
Arduino) i IPOCTHIME SMEKTPOHHBIMU KOMIIOHCHTAMH.

Pazsusarowjue:

— pa3sBUBAaTh AHAIMTHYECKOE M KPUTHIECKOS MbILIJIEHHE, yMeHue paboTaTh C
KOMILUICKCHOM MEKIIpeIMeTHOH 3a/1auei;

— (opmMHpOBaTh HABBIKH apryMEHTHPOBAHHON 3alUTBI  PCLICHH, paboTel ¢
TexHUUeCKOil TepMUHOJIOTHEH, rpaduKamy, WIUTFOCTPALUAMHU U CXEMaMU;

— OBBICHTH CAMOCTOSTENIBHOCTH OOydJaromUXcs B - IOMCKE OIITUMAaJIbHBIX
[I0JIXO/IOB K pPEILIeHHUIO 3a1a1.

BocnumamenvHole:




— ¢opMHUpOBaHHUE HABBIKOB YMEHHS paGoTath B TPYTIE, BECTH CIOP ¥ KOPPEKTHO
OTCTaUBaTh CBOE MHEHHE,
—  ¢opmupoBanHe MPOGECCHOHANBHO 3HATUMBIX H JMYHOCTHBIX Ka4eCTB: 4yBCTBA

OGIIIeCTBEHHOTO  JIONTa, Tpyomo6ust,  KOJJIEKTUBH3MA, OpraHU30BaHHOCTH,
JUCIMIUIMHIPOBAHHOCTH;

— (opMUpOBaHHE yCTOHYMBOTO uHTEpeca K npodeccroHaNIbHOMY
caMOoOIpeIeNIEHHIO;

—  ¢opMHUpOBaHHE TBOPYECKOrO MOAXO/A K BBINOJIHAEMBIM 38/IaHHSAM.

OTJIHYATEJbHOH 0COOEHHOCTBIO NPOrpaMMbl  ABIACTCA opueHTalUus Ha
IpaKTHYeCKUe 3a/@Hus ¥ MHTCrpamus UpPOBEIX UHCTPYMEHTOB (3D-MOACTMPOBAHKE,
3JIeKTPOHHBIE KaJbKYyJIATOPEI, rpaduyeckue pEIaKTOpbI) B y4eOHBIH MPOLECC. braronapst
3TOMY ydalliecss He TONIBKO CUCTEMaTU3NpYIOT TeopeTHIECKHe 3HAHMUS, HO U OCBAUBAIOT
COBpeMeHHble TeXHHYECKHe CpeicTBa ML pelieHysl KOMIUIEKCHBIX MEXIPEIMETHBIX
3a;a4, 4TO I03BOJIAET MaKCHMMajbHO pubIM3UTE Y4eOHYyI0 NEATeIBHOCTE K peallbHbIM
po()ecCHOHANBHBIM CHTYallUsIM M MOBBICHTH [OTOBHOCTb K HE3aBMCHMOM OLCHKE
KauecTBa peAnpo(eccoHalbHbIX yMEHHUM.

Bospact obygaromuxcs: 14-1 8 JIeT.

Cpoxn peanusanuu: 48 aKaJeMI4eCKIX 4acos, B ToM uucie 32 ayAUTOPHBIX Yaca
u 16 BHeay IUTOPHBIX.

@opMbl H peRUM 3aHATHH

®OpMEI TPOBE/ICHHS 3aHATHH JIEKLIHH, [IPaKTHYECKUE 3aHATHs, MACTeP-KIIacChl.

@opMbl OpraHH3aliy AesTeIbHOCTH: TPYTIOBEIC 1 WHIVBH/LyaJlbHO-IPYIIITIOBBIE.

Haro/HsIeMOCTh TPYTIIbL: He 6osee 25 YeNoBeK.

O:xugaeMblie pe3yJbTaThbl

B pe3ynibTaTe OCBOCHHA MPOTrPaMMBL, o0y4JaroIuecs

OyayT 3HATE:

—  KJIIOYEBbIE TEOPETHYESCKUE TEMBL, He0oOGXOAUMBIe Ul YCIELIHOro MPOXOXKACHHA
JMArHOCTHKY 110 MATeMaTHKE, (usrike 1 HHPOPMATHUKE;

_  THTOBBIE ¥ YCIOXKHEHHBIE (HOPMATHI NIPAKTHIECKHX 1 TeOpeTHUYECKUX 3alaHuH,
BCTPEYAIOIUXCST Ha npeAnpodeccHoHanbHON OLEHKE;

_  BO3MOYKHOCTH COBPEMEHHBIX HHUQPOBBIX ~HMHCTPYMEHTOB Ui peLUeHHS
IPUKJIHBIX MPO(ECCHOHANBHBIX 33181,

_ momxomsl K MEXIHCLUIUIAHAPHOMY aHAJU3y ¥ WHTErpaliy 3HAHHK IpH
MO/ICTTUPOBAHUU U pacueTax.

OyIYyT YMETh:

_  CHCTEMATH3MpOBaTh W TPUMEHATH [OIYyHCHHBIC 3HaQHUS TpH  PElIeHUH
NIPaKTHKO-OPMEHTUPOBAHHBIX  H MEKIIPeIMETHBIX 3a/@d T0 MaTeMaTHKe, husuKe,
UH(OPMATHKE;




—  II0JIB30BATHCS COBPEMEHHBIMU IpOrpaMMHBIMU cpeAcTBaMd AN
MOJIETPOBAHHU, pacy€Ta U IPeICTaBICHI pe3yJbTaToB;

—  aHANM3MPOBAThH BBHINONHEHHbIE 3a/IaHMS, BBIABIATL U MCIIPaBJIATE OIIMOKH,
apryMeHTHPOBATH PEINEHHS;

— paGorarh B rpymie, 3QHEKTHBHO pacrpe/ieisiTh PO M MOANCPXKUBATE
KOJUIEKTHBHOE 00CYK/IEHHE;

—  [pOSBIATH CAMOCTOSTENBHOCTb 1 HMHULMATHBY B TIOMCKE ONTHMAaIbHOIO
criocoba peleHus MOCTaBIeHHbIX 3a/1at.




2. Coaep:kaHHe MPOrpaMMbl «IIpeanpodeccHoHanbLHOE o0pa3zoBaHuUe.
P0oGOTOTEXHHKA)

2.1 YueGHblii (TeMATHYECKHUIT) I/IAH

AyauTOpHBIC y4eOHbIe

Bueaya.

3aHATHS padora é
N dopmbl g
i /;[ Pazmen / Tema Bceero £ Ipakru | CamocronATe aTTeCTalHH Z
ay/l. = | deckme JIbHAS (koHTPOJISA) =
qacos Z | sansTus padoTa S
= =
1 buaok 1. MaTremMaTHKA 8 3 5 4 [TpakTHyeCcKas 12
pabota
1.1 | Dnements Teopuu rpagoB 0,5 0,5 2
1.2 | Apudmernueckuit KOPEHb 0,5 0,5 1 2
n-oii cTETeHU
1.3 | Iloka3arenbHbIC ypaBHCHHS. 3 1 2 1 3
PanuoHansHble YPaBHEHHUS
1 HEepaBeHCTBA
1.4 | MHOro4wieHs! BTOpO# H 3 1 2 2 5
TpeTheil cTenenu. TeopeMbl
Buera 11t MHOTOWICHOB
BTOPOH U TPETheH CTENEHN.
I'pa)siky MHOTOWICHOB
BTOPOH U TPEThEH CTENCHH
2 Baok 2. UudopmaTuka 8 3 3 4 I[TpaxTH4ecKas 12
paboTta
2.1 | OcroBEI HHGOPMAIMOHHOH 1 0,5 0,5 1
0e30macHOCTH
2.2 | OcHOBBI AIre0phI JIOTHKH. 3 1 2 1 3
MeTo/1b1 peIICHU
JIOTMYECKUX YPaBHEHHH U
CHCTEM
2.3 | KomnproTepHas 1 0,5 0,5 1 3
apudMeTHKA
2.4 | Anroput™. BBelieHHE B 3 1 2 2 5
HpOrpaMMHpOBaHUE
3 Buaok 3. ®Pusuka 6 2 4 4 [TpakTHyeckas 10
paboTa
3.1 | 3akoHbI COXpaHEHHUA B 3 1 2 2 5
MEXaHHKE
3.2 | Mexanuueckue KoneOaHus 3 1 2 2 5
4 Biok 4. Beenenue B 1T- 10 3 7 4 [TpaxTHyecKas 14
crnenuaJabHOCTh paboTa
4.1 | UmxeHepHBIE OCHOBbI 1 0,5 0,5 1
KOHCTPYUPOBAHHS
4.2 | TIporpaMMHpOBaHHUE 2 0,5 155 1 3
poOOTOTEXHHYECKOr0
KOHTpOJUIEpa




4.3 | 3HaKOMCTBO C 2 0,5 1.5 1 3
MHKPOKOHTPOJITIEPOM
ApIyHHO
4.4 | Bpenenue B 2 0,5 1,5 1 3
poGoToTeXHHKY. OCHOBbI
KOHCTPYHPOBAHUS U
IIpOrpaMMHPOBAHHU
4.5 | JlaT4uKH, aKTyaTOPBI. 3 1 2 1 4
Mo6unpHBli poboT. TouHoe
riepeMenIeH e
8 Hrorosasi aTrecTanus Ha ocHOBaHHH
COBOKYITHOCTH
BBIIIOJTHEHHBIX
IIPOMEKYTOUHBIX
NpaKTUYECKHUX
paboT
Biers 32 | 11| 21 16 48

2.2 PaGouasi mporpamMmma

1. Baok 1. MatemaTnka (12 4.)

1.1 DeMeHTbl TeOpHH rpadoB

Jexyus, 0,5 u.. OCHOBHbIC TOHSTHI TCOPHH rpadgos. CrpykTypa H CBOMCTBA
nepeBbeB. CBA3HOCTH M KOMIIOHEHTDI cpsizHocTd. Onpenienende TyTH, OHieposa M
[aMHJIGTOHOBA [Ty TEH.

IIpakmuyeckoe 3aHAmue, 0.5 w.: Pemenue 3ama4 C HCIOJIB30BAHIEM 6a30BbIX
nousiTuit  rpados. IlocTpoeHue JBOMMHEIX ACPEBHED. OmnpezeneHue KOMIIOHEHTOB
ceszHocTH. HaxoxieHue (posepKa panuunst) Diineposa u [aMMILTOHOBA My TEH.

1.2 ApudmeTraecKuil KOpeHb n-oi cTerneHu

Jlexyus, 0,5 u.. CBoucTBa ypaBHEHHH C OLHOH nepeMeHHONH. MeTo/bl pelCHIA
IMHEHBIX ¥ KBaPATHBIX YPaBHEHHH.

Ipaxmudeckoe 3aHAMuUe, 0,5 u.: Pemuenue ypaBHEHHUH ¢ OJIHOH riepeMEHHOH.

Camocmosimensiai paboma, 1 u.: Pemenue ypaBHEHUH, HCIONb3Ys METO/BI
pellieHyst THHEHHBIX W KBaZpaTHBIX ypaBHeHUH. BpInonHeHne PaKTHYeCcKol padoThl B
yacTH TeM OJioka 1.

1.3 [TokasaTe/ibHbIe ypaBHEHWs. PalliOHaBHBIC ypaBHEHHs U HepaBeHCTBA

Jdexyusa, 1 u.: CBOHCTBA HoKazaTeNnbHbIX ~ (QyHKIuH. MeToibl  pelIeHI
oKa3aTeNbHbIX ypaBHeHuit. [TpocTeiye noKasaTe/bHEIC HepaBeHCTBA.

MeTonbsl pelieHHds KBaJpaTHBIX M palMOHabHBIX ypaBHeHHH ¥ HEPABEHCTB.
CucTeMbl JIMHEHHBIX YPaBHEHHUH.




IIpakmuueckoe 3aHAMUE, 2 4.+ Pewlenne MOKa3aTeNbHBIX YPAaBHCHUH. VYnpoieHue
I0KA3aTeNbHBIX BEIPAKEHHUH.

Pemenue KBaApaTHBIX M palMOHAIBHBIX ypaBHEHUMH H HEPaBEHCTB. Pemenwe
CHCTEMBI IBYX HIIH TPEX TMHEHHBIX ypaBHEHHH.

CocTaBieHde ypaBHeHHs] Ha OCHOBE TEeKCTOBOM (DOPMYJIMPOBKH 3a1a4H.

Camocmoamenvras paboma, 1 4.: 3aKperieHHe HaBbIKOB peleHns MoKa3aTelbHBIX
¥ palMOHAIBHBIX ypPaBHEHHH U HEPABCHCTB. BeInONHEH!E IPaKTHIeckoif paboThl B 4aCTH
TeM Onoka 1.

1 .4 MHOrOWIeHs BTOPOH 1 TpeThell cTeleHd. TeopeMbl Buera Juisi MHOTO4JIEHOB
BTOPOM U TPETBEU CTEIICHH. ['padyky MHOTOUYJIEHOB BTOPOM U TPEThEH CTENECHH

Jexyus, 1 w.: TloHATHe MHOro4IeHa U KOPHI MHorodseHa. Teopema Buera s
MHOTOUJIEHOB BTOPOW M TPETheHl CTENCHH. CpoiicTBa rpagMKOB MHOTO4JICHOB BTOpPOH U
TPeThEH CTETICHH.

IIpakmudeckoe 3aHAMuUe, 2 y.: Vcmonp3ys TeopeMy Buera HaxOXACHHE KOpHEH
MHOFOYJICHOB BTOpOii 1 TpeTbel crenenn. IlocTpoeHue rpaKoB MHOTOUJICHOB BTOPOH M
TpeThell cremend. OnpeneneHne KOJUHecTBa KOpHE# MHOTrOYJIeHa, HCIOIb3y4 rpaguK
MHOTOYJIEHA.

Camocmoamensvhas paboma, 2 4.: 3aKpeljeHue HaBbIKOB BBITTOJIHEHHS 3a[JaHHi C
MHOrOUIEHAMH BTOPOH U TpeTbel cTereHy. BhilonHeHHE TpaKkTUYecKoH paboThl B 4aCTH
TeM Ooka 1.

[IpakTideckas — paboTa: CocTaBUTh ypaBHEHHs Ha  OCHOBC TEKCTOBOM
GopMyIHPOBKH 3a/lady 1 PCILCHHE. Haittu BCce KOPHM MHOTOUJIEHA BTOPOH WK TpeTbei
CTEIIEHH.

2. Baok 2. Undopmaruka (12 4.)

2.1 OcHoBBI HHYOPMAITMOHHOH 0e3011aCHOCTH

Jlexyusn 0,5 4.. OCHOBBI uH(OPMALMOHHOH 0e30MacHOCTH M SAlHTE] JTAHHBIX.
PesepsHoe KomupoBaHue. THIbL BpeOHOCHOTO 1O u criocoObl GOPHOBI C HUMH.

IIpaxmuyueckoe 3aHAMUE, 0,5u.; 1lludpposanue Uid 3alUTEI KOH(UICHIMATBHOM
nndopmaruu. Pabora ¢ aHTUBUPYCHBIMH [IporpaMMamu.

Camocmosmenvias paboma, 1 .. PesepsHOC gormposanue. I1lludpopaHue.
AHTHBHPYCHBIE ITPOrpaMMBbI.

2.2 OCHOBBI ANreGpbl JTOTHUKH. MeTOoBI PeIIeHN s JIOTHIECKIX ypaBHEHHH 1 CUCTEM
Jlexyus 1 w.: Jlorudeckue onepaluu. CTpyKTypa JOTMYECKOro BBIPXCHHA M
Ta6IHIb] MCTHHHOCTH. MeTO/Ibl PEIEHHs IOTHHECKIX ypaBHEHUH U CHCTEM.




IIpakmuyeckoe 3aHAMUE, 2 vy.: BeimojgHeHHE JIOTHYECKUX npeoOpa3oBaHuil C
MCIIONB30OBAHMAEM JIOTHYECKUX oOrneparyii. BocCcTaHOBICHHE JIOTHYECKUX BBIPAKEHHUH T10
TabaMIle WCTHHHOCTH. PelleHHe JOrHYeCKux ypaBHEHHH M CHCTeM JIOTHYCCKUX
ypaBHEHHH.

Camocmosmenvhas paboma, 1 u.. PelmieHHe JOTHYCCKHX ypaBHEHHH M CHCTEM
JIOTMYECKUX ypaBHEHHH.

2.3 KoMrproTepHas apuMeTHKa

Jlexyus, 0,5 u.: OCHOBHBIE NOHATUSA CUCTEM cuuciiengus. CriocoObl nmepeBo/ia Yucell
B PasHBIX CHCTEMax CHUMCIICHHS. OcoOeHHOCTH BBINOJIHEHUs] 0a30BBIX aprMETHYECKUX
oreparuii B cUCTeMax CUUCIICHHUA C OCHOBaHKeM, OTInuYHEIM oT 10.

IIpakmuueckoe 3anamue, 0,5 wu.: PemeHue 3a7a4 Ha MEPEBOJL 3HaYeHU! W3 OJIHOM
CHCTEMbI CUMCIIEHHS B IPYTyIo M 0OpaTHO. BpimonHeHue apupMeTHIecKuX orepanyii B
cHCTEMaX CUMCIIeHHs C OCHOBaHHEM, OTIIHYHBIM OT 10.

Camocmosmenvras paboma, 1 .. Pelienne 3anad Ha IIEPEBON 3HaYeHWUN W3 ONHOMI
CHCTEMbl CUMCIIEHHs B APYrylo U 0OpaTHO. BrinoiHeHHe apu(MeTHYEeCKUX omepaiyi B
CHCTEMaX CUUCIIEHHS ¢ OCHOBaHUEM, OTIIMYHBIM OT 10.

2.4 AnropuTM. Beenenye B NpOrpaMMHpOBaHIC

Jexyus 1 u.: OcHOBBI (popManu3aniu airoputTMa. THIBl JAHHBIX: LIEJIOUUCIICHHBIC,
BellleCTBEHHbIE, CTPOKOBBIE, (aniIoBbIE. [IpuHIuIBl paboThl C MAcCHBaMH, CTEKaMH,
ouepelsMH, CHHMCKaMH, JCpPEBbAMH, rpadamu. OCHOBHBIE AITOPUTMBI COPTHPOBKH H
TIOUCKA.

[paxmuyeckoe 3anamue, 2. 4.: Pa3paboTKa ¥ peanu3alys airopurMos 00paboTKH
ypces, CTPOK, (aiinos. Peanmsalus anropATMOB moucka MyTedl B rpade, HUCTIONB3YS
anroput™ JleiikeTppl. IIpuMeHenne COPTUPOBKH (ITy3BIpbKOM, BBIOOPOM, BCTaBKAMH,
CIUSIHAEM) Ha ITPaKTUKE.

Camocmosmenvrai paboma, 2 u.. OTpabOTKa HaBbIKOB pa3paboTKy ¥ peanru3alii
aJIrOPUTMOB. BBINIOTHEHHE [PaKTHYECKOH pabOTHI.

[IpakTudeckas pabora: Peau30BaTh HEOOXOJMMBIE AJTOPUTMBI UL PCIICHMS
KOHKpPETHOH 3aJ1a49H.

3. Buok 3. ®uszuka (10 4.)

3.1 3akoHBI COXpaHEHMs B MEXaAHHKE

Jexyus, 1 u.: VAMIynsc maTepuaibHoil TOukM. CHCTEMBI MaTepHalbHBIX TOYEK.
KuneTuueckass W TOTEHIMaNbHAA OSHEPrud MaTepuanbHON TOUKM. 3aKOH COXPaHCHUA
SHEPIUH B MHEpLUAILHON CHCTEME orcuéra (MCO). 3aKoH COXpaHEHWs MMITyJIbca
CUCTEMBl MaTepHaJIbHBIX TOUCK B NCO.
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Ipaxmuueckoe 3aHAMUE, 2 .. Pemlenue 3ajau, TNPUMEHss 3aKOH COXpaHEHWA
mexannueckoi sHepruu B MCO. 3amucarh 3aKOH COXpaHEHHsI HMITyJIbca CHCTEMBI
MaTepHaJbHbIX TOUEK B BEKTOPHOM BUJC U B MPOEKIMSX Ha KOOPIAMHATHBIC OCH B HCO.

Camocmosmenvhas —paboma, 2 4. 3akperuieHue —IONy4eHHBIX HaBBIKOB.
BeIONHEHKE TPAKTHYECKOH pabOThI B 4aCTH TeM 6noka 3.

3.2 MexaHn4ecKue KojiebaHus

Jlexyus, 1 4.. YpaBHEHHEC cBOOOIHBIX TApPMOHUYECKHX konebanuit. IlapamMeTpsl
rapMOHMYECKHX KoJleOaHUH: aMILIUTY/a, IEPHOL, yacTOTa, (haza KoneOGaHuu.

[paxmuueckoe 3anamue, 2 4. [lony4uTh ypaBHEHHE [Uisi CKOPOCTH H yCKOPEHNUA
w3 ypaBHeHHs KoneGaHuH I KOOPIMHATBL. OmnpeJenuTh aMIUIUTYHOE 3HAICHUE
BeJIMIHHBI, [IEPHOJ, YACTOTY, (hasy KonebaHuH 110 ypaBHEHHIO KoyeOaHuH.

Camocmosmenvhas paboma, 2 y.; 3akpelUieHHe MONTYy4YeHHbIX HABBIKOB.
BhIIOTHEHNE IPAKTHYECKOH paboThl B 4aCTH TeM Onoka 3.

TIpaxTuueckas paboTa: Pemenue 3afain Ha MeXaHHUeCKUe KojebaHus.

4. Biiok 4. Beenenue B IT-cnenuaibHOCTD (14 4.)

4.1 VrmxeHepHble OCHOBBI KOHCTPYHPOBAHU

Jlexyus, 0,5 u.: ba3oBblie 3JEKTPOHHBIC KOMITOHEHTbl ¥ MPHHIMIIBI COCTABICHHA
NMEKTPUIECKHX CXEM.

[Ipaxmuueckoe  3aHAMUE, 0,5 wuw.: UYrenue OJOK-CXEM, [PUHIUITAATBHBIX
snekTpudeckix cxeM. CoeluHEHHE 3JIeKTPOHHBIX MOJIyJIell B COOTBETCTBUH CO cXxeMaMH.

4.2 TIporpaMMHUpOBaHHE POOOTOTEXHUIECKOTO KOHTpoJIepa

Jlexyus, 0,5 u.. CHHTAKCHC S3bIKA C u C++ ¥ TIpUHLHMIEI MPOrpaMMHUpOBaHUs
pOBOTOTEXHUYECKUX KOHTPOILIEPOB. OCHOBBI yIIpaBJIeHus JJIEKTPOBATATCIIAMH.

IIpakmuyeckoe  3aHAMUE, 1,5 u: PazpaboTka ©  OTJIaJKa IPOrpaMm,
00eCIeuBaroIUX JABHKCHHE >JIeKTpOBHraTesied B COOTBETCTBMH C aJIFOPUTMOM |
3a/JaHUEM.

Camocmosmenvuas paboma, 1 4.: OtpaboTKa HaBBIKOB pa3pabOTKH U OTIAAKA
mporpamm, O0eCTeYHBAIOIIMX  JIBUKECHHC JEKTpOJIBUTATENE B  COOTBETCTBUU €
aITOPUTMOM U 33JJaHHEM.

BbIOHEHNE IPAKTUYECKOi pabOoThI B 4aCTH TEM 6noxa 4.

4.3 3HAKOMCTBO ¢ MHKPOKOHTPOJLIEPOM APITYHHO

Jlexyua, 0,5 u.. TIpUHIHMIIBI nporpaMMUPOBaHUs Arduino. OcCHOBBI yIpaBICHHA
J(BIYKEHHEM 3JIEMEHTOB podoTa.
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IIpaxmuueckoe 3aHAMUE, 1,5 u.: Vicnonp3oBaHue NaTIUKOB M nporpaMMUpOBaHKE
IBH)KEHHE CEpBOMOTOPA.

Camocmosmenvhas paboma, 1 4. Orpa6oTka HaBBIKOB MPOTrpaMMHMPOBAHIA
IBIKEHHE CEPBOMOTOpa M VCIONB30BAHUA NaTiHKOB. BpInoJiHEHHE IIPAKTHIECKOH
paboThl B 4aCTH TeM 6710Ka 4.

4.4 Beenenue B po60TOTEXHUKY. OCHOBBI KOHCTPYHPOBaHMs U MPOrpaMMUPOBaHHS

Jlexyus, 0,5 w.: ®opmynsl pacdera napaMeTpoB CKOPOCTH M PacCTOSHHS MEKIY
BCeMM TOYKaMM MapuipyTa NepeMemeHud MobuiapHOro potora. OCHOBHbBIE NPHHIMIIEL
pa3paboTKy aNrOpPUTMOB B COOTBETCTBHM C 3amaHieM, MCIIONb3Ys CIElUaTu3ipOBAHHOC
IIPOrpaMMHOE 00eCIIeueHHUE.

Ipaxmuyeckoe 3aHAMUE, 1,5 u.: BHIIOTHATH pPacyeThl, HMCTOJB3YS HCXONHBIC
J@HHBIE ¥ IOMy4MTb TpeOyeMmble UHCIEHHbIC PE3yJIbTATRI. PaspaboTarh U M300pasuTh
AITOPUTM B COOTBETCTBHH C 33/[aHUCM, UCTIOJIBIYA Ccriel[MaIi3UPOBAaHHOE TPOrpaMMHOe
obecrieyeHHe.

Camocmosmensras paboma, 1 .. OTpabOTKa MOITyHCHHBIX HABBIKOB. BBINOIHEHNE
IIpaKTHYecKol paboThI B 4aCTH TEM onoka 4.

4.5 JlaT4uKHU, aKTyaTOPBL. Mo6wiabHBIM po0oT. TouHOE MEPEMECIICHHC

Jexyus, 1 .. CHHTaKCAC f3bIKa U TIPUHIIAIIBI GIOYHOr0 MPOrpaMMHPOBAHHUS
TPUK. OcHOBBI YIpaBieHHs MOOHIBHBIM poborom. Hacrtpoiika cpe/ibl TPUK nns
TeCTUpPOBAHUS MOOUIEHOTO pobora.

IIpaxmuueckoe 3aHAmue, 2  u.: PaspabaTbiBaTh W OTIAKUBATH IPOTPAMMEL,
oBeceuHBaloIIie IBIKeHe podoTa B COOTBETCTBHH € AJITOPUTMOM U 3aJlaHieM B Cpesie
TPUK. PeanuzoBaTh alropuT™ Ha peajlbHOM mobupHOM podore TPHK.

Camocmosmensras paboma, 1 u.. OTpabOTKa NOTYHCHHBIX HABLIKOB. BBIITOJIHEHUE
MIPAKTHIECKOH paboThl B 4aCTH TEM 6noka 4.

TIpakTuueckas pabora: Pa3pa6oraTh U OTIAAUTH NPOrpamMMy, 00eCcreYrBaroIyo
BIOKeHHe poboTa B COOTBETCTBHH C aJITOPUTMOM 1 zamanueM B cpene TPHUK.

5. UTorosas arrecranus

Wroropasi arrecTranusi MNpOBOAUTCAH Ha OCHOBaHMHM COBOKYIHOCTH BBINIOJIHEHHBIX
HpOMe}KYTOLIHBIX Hp&KTH‘—IGCKHX pa60T.
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3. @opMbI aTTECTALUH U OLEHOTHBIC MAaTepUAaJIbl

Texkyuuii KOHTPOJIb

Texyiuii KOHTPOJIb NPOBOAUTCS € IEJIBIO HEIPepHIBHOTO OTCICKUBAHUS YPOBHA
yCBOEHMs MaTepuana M CTUMYIHPOBAHIM oGyuaromuxcst. [ peanusalyiy TEKyLICTO
KOHTpONS B IIPOIIECCE OOBACHEHMS TEOpEeTHYECKOro Marepuala rneaaror obparnaercs K
0Gy4aOLUMCs C BONPOCAMHU 1 KOPOTKUMH 3aJaHUAMH.

[IporpamMmoii Npe1yCcMOTPEHBI IPAKTHIECKHE paboThI.

Tpebosanus K 8bINOIHEHUIO NPAKMULECKUX pabom

Kaxiash mpakTuyeckas pabora BHIIONHACTCS Ha IPaKTHYeCKOM 3aHATHH 0]
PYKOBOZICTBOM TpEIo/1aBaTels. 3aBepleHne PaKTHIeCKOH paboThl MPOU3BOIUTCS BO
BpeMsl CAMOCTOATEIbHOU paboTBHI.

Kpumepuu oyenuéanus npakmuueckoti pabomol

Kaxnas mpakThyeckas pabora JOJDKHA ObITH 3aBepllieHa M [PeIcTaBieHa
(rmoka3saHa) Mperno/1aBaTeIio.

Oyenueanue: 3a4TEHO / HE 3a4TCHO.

Wrorosas arrecranus
Wrtorosas arrecTalys MPOBOAMUTCS HA OCHOBAHMU COBOKYITHOCTH BbIIIOJTHEHHBIX
IPOMEKYTOUHBIX IpaKTUIECKUX paboT.

4. MeToauueckoe odecnedeHne NporpamMmbl

MeTo/bl 00ydeHH s, IPUMEHSIEMBIE B IIPOTrPaMMe:

—_ cjioBecHbIe (YCTHOE H3JI0KEHHE 1 obcyxaeHue Marepuana);

—  garsigHble  (AeMOHCTpaLus npe3eHTaluH, BUneO(parMeHToB, TpapukoB,
Moesei);

— mpaKTUYecKUe (pelieHre TeMaTHIeCKIX 1 MHTETPHPOBAHHBIX 33/1a4);

__ amanuTHdecKue (aHATM3 Pe3ybTaToB, 00CyIKACHHE OLIHO0K).

JUtsi pa3BETHS TBOPHYECKOrO MbIIIICHHA 1 CaMOCTOSTEILHOCTH MCIIOB3YIOTCSL!
— MeTOJI IIPOEKTHBIX 3a[aHUH;

— MeTOJI [OTPYKEHHMs B MEXKIIPEIMETHBIC CHTYalHIL;

__ MeTOJIbI TIO¥CKa, cOopa 1 00padoTKK uH(OOPMALIUH;

__ HccleI0BaTeNbCKUH 1 IPOOIEMHBIN MOAXOL;

__ aHANM3 CIIPABOYHBIX, IEKTPOHHBIX 1 JIMTEpaTypHBIX HCTOYHUKOB,;

—_ 060o6IIeHrE U CHCTEMaTH3alks IOy ICHHBIX 3HAHUH.

Ilns obecrieuenus HarJsAHOCTH | JOCTYITHOCTH MaTepHaa 3a/1eiCTBOBAHbL:
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— MyJIbTHME{UHAHBIE IPE3CHTAllU 1 BUACOPOIIHKHL,

— CIIPaBOYHBIE PECYpPCBL;

— IMIAKTMYECKHe KOMILIEKThI (pabouue JIUCTEL, pa3faTo4HbIe MaTepHabl);
— CXEMBbl, PUCYHKH, HILTIOCTPALIUH [0 TeMam MPaKTHKyMa.

5. QpraHu3auHOHHO-NEAAroru1ecKue pecyperl

Crenuaju3HpoBaHHble J1a00paTOpHH H KIACChl, OCHOBHBIE YCTAHOBKH H
CTeHBI

[Liomaaka: KOMIBIOTEHBIH ~KJIacc ¢  COOTBETCTBYIOIIMM IPOrpaMMHBIM
obecrieueHueM, yueOHble ay JTUTOPUH € MeJIOBOM MM MapKepHOH JTOCKOL.

OGopyaoBaHHe H NPOrPaMMHOE ob0ecneveHHe:

Cpeia IpOrpaMMHUpOBaHHUs Arduino.

[Latsl Arduino ¥ MOLYJIH COBMECTHMBIE C HE.

Cpena BUPTYalbHOTO IPOrpaMMHUpPOBaHHs Tinckercad.

MHKPOKOHTPOILIEP M3 POOOTU3UPOBAHHOTO KOHCTPYKTOpPa, CEPBOMOTOP KOHETHOI'O
BpaleHys ¢ GanKoi noboro TUIa, COEIUHUTENBHBIE ITPOBOJA.

OnepauuoHHas CHCTEMA: Windows 7, Windows 8 1 Windows 10 (Windows RT
He nomep}KHBaeTcg).

Kaaposoe oGecne4yeHye NporpaMmbl

Peanu3aTophbl [POrpPaMMBbI: npod)eccopCKo-npeno;LaBaTenbcmﬁ COCTaB
VHUBEpCUTETA HAYKH U texuonoruit MUCHC.
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6. CriicoK JquTepaTypbl

OcHoBHAas JuTEpaTypa:

1. Boicornkuit M.P., Kykca E.A., CemeHos A.B., Tpenammu A.C., SmeHKo N.B.
Maremarika. Pelnende 3aaHuil TOBBIMIEHHOTO ¥ BBICOKOIO ypoBHs CcI0KHOCTH. Kak
TIOJy9UTh MaKCUMAlbHBIN 6aur Ha BI'D: yueGHoe mocobue. — M.: Untestekr-LIeHTD,
2021.—- 143 c.

2. Tlomsxor K.JO. Mndopmatuka. 11 Kmacc. VriyGeHHbIH yPOBEHb. YuebHoe
nocobue. B 2 wacTax./K.IO. [HonsikoB, E.A. EpeMuH. - MockBa: HpOCBHmeHHe,
2024.

3. Ssopckuii, 5. M. OcHOBBHI u3uKH: y4eOHMK :@ B 2 1. Tom 1. MexaHuKa.
MonekyaspHas (Qu3mKa. DIEKTPOAMHAMHUKA / B. M. SBopckuii, A. A. TTMHCKUHA
nox. pen. 10. V. Jluxka. - 5-¢ u3l., cTep. - Mockga : ®usmariur, 2003. - 576 c.

4. SBopckuii, b. M. OCHOBBI dusukn: y4yeOHUK : B 2 1. Tom 2. Konebanus u
sonuer. Keantoas dusuka. Ou3mka siapa ¥ JIEMEHTapHBIX gactur / B. M. SIBopckui,
A. A. Tunckuii ; noxn. pex. 0. W. Jluka. - 5-¢ w3m., crep. - Mocksa : DUIMATINT,
2003. - 552 c.

5. MeroqHuecKie yKasaHMs [0  NOArOTOBKE K IPAaKTHYECKOW  FacTH
npeanpodeccHoHaIbHOro dk3aMeHa 1o panpasieHnio «lIporpaMMHPOBAHUEY / A.O.
Apucros [1 ap.]. — M. : Usa. Jom HUTY «MHCuC», 2020.-30c¢

6. MexaTpoHuKka H poOOTOTEXHUKA Arduino. Mo6uibHBIM po0oT. MeTonu4ecKue
yxaszanust / M.H. JlaBbIIKHH. — M: Usn. Jom HUTY «MHUCuC», 2019.- 22 c.

7. MexaTpoHuKa 1 pOOOTOTEXHHKA Arduino. JIUCTaHIIMOHHOE yIIpaBIeHUE: METOA.
ykazanue / M.H. JlaBbIIKHH. — M.: Uza. Jom HUTY «MUCuCp, 2019.- 28 c.

8. MexaTpoHHKa U p060T0TeXHnKa LEGO. Ot ugeun OO IPOEKTa. MeToaudyecKue
ykazanus / M.H. JIaBBIIKHH. — M.: Usn. Jom HATY «MHCuCnr, 2019.- 24 c.

JlonoHUTE/IbHASI THTEpaTypa:

9. Vmakxos B.K. JloBy30oBCKas MaTeMaTHKa. AsreGpa: ydeOHOe mocodue / - M.:
s natenbekuit noM «Jlemoy PAHXuI'C, 2014.-448 c.

10. Tkauyk, B.B. MaTtemarnka — aburypuenty /B.B. Tkadyk. 15-e u3n., ucnp. ¥
por. — M.: MITHMO, 2008.— 1024 c.
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