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RKOHIIEIIIINUA
N IIPUMEPHAS PABOYAd ITPOI'PAMMA
MOAYJBbHOTIO KRYPCA TEXHOJIOI'HNH
(5—9 KJIACCHI)

C. A. Bewenkos, M. H. Illymukxosa,
3.B. Mundsaesa, B. B. Jlabymun

Cmpamezus 6e3 makmuxu —
camvlili medneH bl nYymb K nobede.
Takxmuka 6e3 cmpamezuu —
cyema neped nopaxceHuem.

Cyub 13561

MosscHuTenbHaa 3anucka

Bknap yueOHOro npegmera
B OOCTMXEHue uesnieil obuero obpasoBaHuda

O611e00pa30BaTENIbHBIA KYPC TeXHOJOTUU UMEET CBOIO TaBHIOIO
WCTOPUIO U CJAOKUBIIINECA Tpaguruu. OHU CBSI3aHBI IPEsKIe BCEro
¢ peleHreM (QyHIAMEHTAJbHON 3aJauy PA3BUTUA JIAUYHOCTH yda-
IUXCA MOCPEICTBOM TPYAOBOM NeATEIBHOCTH, & TaKyKe IIOITOTOB-
KM IIKOJbHUKOB K JKUSHM B HHIYCTPUAJIHLHOM, a IIO3JHEEe —
B nH(MOPMAIIMOHHOM o0IlecTBe. B maHHOM HaIpaBjIeHHUHN ObLIA
mpojesiaHa 0OJbINIasA TeopeTHUUecKas, METOAUYECKas U OpraHu3a-
uoHHAsA pabora, KOTopas chejajia KypC TeXHOJIOTUU OTHUM U3
CaMbIX MHTEPECHBIX 1 BOCTPEOOBAHHBIX IIIKOJbHBIX IIPEIMETOB.

Curyamusa pesko maMeHmiIach ¢ KoHia 1990-x romos, korza
B KOPOTKUeE CPOKU ObljIa yTpaueHa OPraHu3al[MoOHHAasA CTPYKTypa U
MaTepuaJbHO-TeXHUUECKoe obeciieueHre 00IIeo0pasoBaTeIbHOTO
Kypca TeXHOJIOTUH, YTO CAMBIM HETaTUBHBIM 00Pa30M OTPa3UJIOCh
Ha KauecTBe obyueHusa. IlociemoBaBiiiee 3a 9TUM U3MEHEHUE CO-
IUAJbHBIX OPUEHTUPOB BOOOIIE CHEJIATI0 KYPC TeXHOJOTUN OJHUM
U3 «ayTcaigepoB» IIKOJHLHOTO 00Pa30BaHUA.

ITonuMaHMe MCKJIOUYNUTEIRHON BAsKHOCTU STOrO IpeaMeTa JJis
0011ero u mpodecCUOHAIBLHOTO 00Pa30BAHUA BO3HUKJIO B CBA3U
¢ TTOTPEOHOCTHIO B MOJEPHUBAINU OTEUECTBEHHOTO WHIKEHEPHOTO
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KopIyca, B ero IpUBeIeHNU B COOTBETCTBUE C HOBBIMU TEXHOJIOTH-
YeCKUMU peajuaMu. BoJjiee TOro, TeXHOJOTUUYECKUH 00pas3 MBIIII-
JeHUs CTAHOBUTCA B COBPEMEHHOM OOIIecTBe o0Ienpogdeccio-
HaJbHBIM U OOIEKYJIbTYPHBIM (DEHOMEHOM, KOTOPBIA HE0OXO0IMMO
O IePKUBATH Ha YPOBHE 00I11ero o6pa3soBaHMUA.

OO6111e3HaUNMBIM KOMIIOHEHTOM [IesTeJIbHOCTHU YeJOBeKa B CO-
BPEMEHHOM COI[MYMEe SABJISIIOTCS IIPOrPaMMHBIE CPeACTBa. OTH
cpelcTBa He TOJBKO «BILJIETAIOTCA» B TEXHOJIOTHUYECKME ITPOIlec-
ChbI, HO BCe 0OJIBIIIE CTAHOBATCS CAMOCTOATEJIbHBIMU T€XHOJOTU-
MU, KOTOPbI€ « KOHBEPTUPYIOT» C OCTAIbHBIMU TeXHOJOTUIMMU.

Bce 5TO ToOBOPUT O TOM, UTO COBPEMEHHBLIN KYPC TeXHOJOTUU
HapALy C KypcaMy MaTeMAaTUKH U UH(GOPMATUKU CTAHOBUTCS
Ba'KHEUIIIUM MeTaIlpeaMeToOM B CCTeMe 00Iero 00pa3oBaHUs.

Coryacuo @I'OC, pyHmamMeHTaIbHON 3amaueii obIero oopaso-
BaHUs SABJIAETCA OCBOEHME ydYalluMucs HauboJyiee 3HAUMMBIX
acCIIeKTOB peaJbHOCTU. K TakUM acmeKTaM, HECOMHEHHO, OTHOCHUT-
csA U mpeobpasoBaTeabHAsA MesTeIbHOCTD UeJIOBEKa.

HeATeabHOCTD IO IeJIeHaIPaBJIeHHOMY IIPeo0pa3oBaHUIO OKPY-
YKaIoIIero Mupa CyIecTByeT POBHO CTOJbKO, CKOJIBKO CYII[eCTBYET
camo uesioBeuecTBO. OIHAKO COBPEMEHHBLIE UEPThI 3TA AEesITelb-
HOCTB cTajia IPUoOpeTaTh C pa3sBUTUEM MAIITMHHOTO ITPOM3BOICTBA
U TOABJIEHWEM CBA3aHHBIX C HUM W3MEHEHHHN B WHTEJJIEKTyalb-
HOI 1 IPAKTUUYECKOH JeATe/IbHOCTH UeJOBeKa.

Wpetinasa cTopoHa sTUX M3MeHEHUII ObLIa OTUYETINBO CHOPMY-
auposaHa P. [lekapToM B ocHOBoIIoJIaramwineMm tpyae «Paccyxuae-
HUuA 0 MeTome». Ilo mbicau [lekapTa BcAKaA AesTEIBHOCTD HOJIK-
Ha OCYIIECTBJIATHCA B COOTBETCTBUHU C HEKOTOPLIM METOHOM, IIPH-
yeM 3(pQPEeKTUBHOCTb 3TOTO MeTOJa HEeIIOCPEeJCTBEHHO 3aBUCUT OT
TOT0, HACKOJBKO OH OKaKeTcsa (hopMaInu3yeMbIM. JTO IIOJIOKEeHUTe
CTaJI0 OCHOBOIIOJIATAIOIIEN IapagurMoil TOH COI[MAJIBHOM CTPYK-
TYpPbI, KOTOPYIO TPAAUIIMOHHO HAa3LIBAIOT UHAYCTPUAJIBHBLIM 00IIIe-
CTBOM U KOTOpas «II0 HaCJeIACTBY» IIepelrjaa B 00IecTBO MH(MOP-
MaI[MOHHOE.

Crep:kHeM Ha3BAaHHBIX OOIECTBEHHBIX (OPMAIIUUA SBJISAETCSA
TEeXHOJOTUsS KaK JOTHUYeCcKOoe Pa3BUTHE AeKapToBa MeToJa B CJie-
IYIOIUX acIleKTax:

* IpoIlecc AOCTHKEHUs TMOCTaBJIEHHOI mMesu (opMaIu30BaH Ha-

CTOJIBKO, UTO CTAHOBUTCS BO3MOJKHBIM €r0 BOCIIPOU3BeIeHUe

B MIMPOKOM CIIEKTPE YCJOBUI IIPU MPAKTUYECKU UIACHTUUYHBIX

pesyJbraTtax;
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* OTKPBIBAaETCS IMPUHIIUITNATIBHAS BOBMOMKHOCTh aBTOMATU3AINHT
TIIPOILECCOB M3TOTOBJIEHUA U3AEJUN (UTO TOCTEIIeHHO PacIpo-
CTPaHsETCs MPAKTUYECKM Ha BCe AacCleKThl YeJ0BeuYecKOil
KUBHU).

PasBuTre TeXHOJOTUU TECHO CBS3aHO C HAYUYHBIM 3HAHUEM.
Bosee Toro, KoHeUHOI ITeJbl0 HayKu (110 KpailiHeli Mepe IIOCJIen-
Hue 400 JeT) aABIAETCA UMEHHO CO3/IaHNe TeXHOJIOTHUH, a Bce BMe-
CTe 39TO paccMarpuBaeTcAd KaK OOpeTeHVe CUJIbI U MOTYIIIEeCTBa
(®. Bekon, T. I'o66¢c u ap.).

B XX Beke CcyIIIHOCTHL TEXHOJIOTUM ObLJa OCMbICJIEHA B Pa3JINU-
HBIX IJIOCKOCTSX:

°* B paMKax MaTeMaTHUKW OBLIU BbIJeJeHbI a0CTPaKTHBIE CTPYK-

TYpPbl, COOTHOCHUMBIE C COMEPKATEeJbHBIM HOHSITHEM TEeXHOJIO-

TUu: MOHATUA ajnroputma u ucuuciaenus (A. Yepu, A. Tsio-

puur, 9. Iloct u ap.), abcTpaKTHBIE CTPYKTYPhI yIpPaBJIeHUS

(H. Bunep, A. H. KosiMmoropos u ap.);

* B oOjslacTy (puaoco@uUu TEeXHUKU M TEXHOJOTUUECKOTOo o0Ire-
crBa B niesiom (M. Xaiigerrep, K. fcuepc u ap.);

* B paMKaXx COIMAJIbHBIX U [UBUJIU3AIMOHHBIX ACIIEKTOB TE€XHO-
goruu (M. Bebep, B. SombapT u ap.).

B xonme XX — mauane XXI Beka pacirupuaach 6a3a TeXHOJIO-
TUM: TOSBUJINCHL MHGOPMAIMOHHbIE, KOTHUTUBHBIE, OMOJIOTHUE-
cKMe U Apyrue Texuogoruu. Crajam MOABIAATHCA TAKiKe KOHBEp-
TeHTHBIe TexXHoJiormu. Hawmbojsiee BIEUATIAONIIMU SIBJIAIOTCS
HBUKC-Texuonoruu (HaHO-, 6M0-, WHMPOPMAIIMOHHO-, KOTHUTO-,
COI[MOTEXHOJOTUN).

OO1uii TPeH I 3TUX N3MEHEHNH MOKHO 0XapaKTepu30BaTh Of-
HUM CJIOBOM: uHmearexkmyanuiayus. CoBpeMeHHBIE TEXHOJO-
TMU — JTO TIPeKJIe BCero WHTEJIEKTyaJbHble TEXHOJIOTUH.
CrieKTp 9TO¥ MHTEJJIEKTYaaIn3allu OUeHb HINPOK — OT HUCII0JIb30-
BaHUA MHPOPMAIMOHHBIX ITPOAYKTOB OO0 POOOTOTEXHUKM, NHPOP-
MaIlMOHHO-KOTHUTUBHBIX TE€XHOJOTUIH WM MCKYCCTBEHHOTO WHTEJ-
JeKTa.

Bech HasBaHHBIN BBIIIIE KOHTEKCT IleJeco00pasHO, Tak WU
WHaUe, OTpaskaeTcs B COMep:KaHnU 00I11eo00pasoBaTeIbHOTO Kypca
«TexHOJIOTUA», OMHAKO AJIS dTOTO HEOOXOAMMO HPOSCHUTH CYIIL-
HOCTH M CTPYKTYPY CAMOTO IIOHATUA T€XHOJOTUH.

CrenyeT MOAYEPKHYTHh OCOOEHHOCTH MOAYJIBHOTO Kypca TeXHO-
goruu. MoayJabHOCTh — BeAYINUNA METOAUUYECKUU IIPUHIIUII I10-
CTPOEHUS COMEep KaHnsA COBPEMEHHBIX yueOHBIX KypcoB. OHa cos-
IaeT MHCTPYMEHT peajn3aliiil B O0OyUeHUN UHANBUAYAJIBHBIX 00-
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pasoBaTeJbHBIX TPAEKTOPUM, UTO ABJSAETCA OCHOBOIIOJIATAIOIINM
OPUHIIUIIOM IIOCTPOEHUs O0O0Ieo0pasoBaTEJIbHOTO Kypca TeXHO-
JIOTUU.

TeopeTunyeckue OCHOBbI
MOAYJIbHOIO Kypca TEXHOJIOruu

ITouATHEe TEXHOJOTUM MOABUJIOCH B MIPOIlECCe PeIleHnsa BO3HU-
Kaloll1X IIepe] YeJIOBeKOoM 3ajau. B camoM o0IieM Buae 3TOT IPO-
1[ecc MOJKHO OIUCATH CJAEAYIOIIUM 00pa3oMm.

IlepBoBIli IIar B peIrieHUM 3aJadym BCerja CBA3aH C IIPOIECCOM
no3HaHuA. Heo6X0AMMO MTOHATH M ONHCATh PeajbHOEe IT0JOKEeHUe
JleJi, CBA3AaHHBIX C BOBHUKIIEH 3amaueil (T. e. onucaTh IIpegMeT-
HYI0 00JIacTh JAaHHOM 3amaun). VITOrOM STOTO mpoliecca ABIAETCS
HeKOoTopas MOJeJib KaKoro-iumbo o0beKTa, Ipollecca WUJIMU sBJe-
HUSA, T. €. HEKOTOpOoe IMoJo0ue Ha3BaHHBIX 00BEKTOB, IPOIECCOB
WU ABJEHWI, B KOTOPOHA OTPa’KeHbI UX XapaKTepPHbIe IIPU3HAKU,
CYIIIeCTBEHHBIE C TOUKU 3PEHUA IIOCTABJIEHHOU 3a/1aUM.

B mpoiliecce perieHnsA CXOMKUX 3a1a4 BOSHUKAJIU CXOXKIE MOJe-
JW, UYTO B KOHEUHOM HTOTE€ NPUBEJO K BBIJEJIEHUI0 HEKOTOPBIX
IIePBUYHBIX 3JI€MEHTOB — «IIPUMHUTUBOB», U3 KOTOPBIX MOKHO CO-
O6paTh Takue Mmomeau. Takum oO6pasom, IPUCTYIIad K PEIIeHno Ka-
Koui-1mb0o 3amaum, UeJOBeK yJKe 3apaHee 3HaeT HAOOp «IPUMUTH-
BOB», KOTOPbIe eMy IIOHamo0ATCs st ee peieHusi. CyTb B TOM,
YTO IO3HAHUE BeIlell MPOUCXOAUT OT 00Iero (BeIu, T. e. 00beK-
Ta) Uepes3 MOAeJb K dYacTHOMY (IIEPBUYHBIM dJIeMeHTaM-
«IIPUMUTUBaM»). B CBOIO ouepenb, KOHCTpyupoBaHue (Momaesein
U BeIleil) IPOXOAUT OOpaTHBIE STAIIbI: OT HabOpa «IIPUMUTHUBOB»
K CO3MaHUI0 HECKOJBbKUX MoOAesJell M KaK UTOT — PYKOTBOPHOM
BeIIN.

VMmes HaOOp «IPUMUTUBOB» , YUEJIOBEK MOXKET AefiCTBOBATE ABO-
AKO:

A) crpouts (cobupaThb) MOIeNb, UMesI TOJbKO €e MbBICJIUMBbIM
o0pa3 (Uam 4YepTesk, 9CKU3 U IpP.), T. €. PaKTUUYECKU OCYIIeCT-
BJIATH HEKUU TBOPUECKUU IPOIIECC;

B) ctpouts (cobupars) MOJIEJIb TI0 BIIOJIHE ONIPEeIeJIeHHOMY TJjia-
HY, YeTKO PACIHCHIBASA W IIOCJIE€AOBATEJbHO BBLIMOJHASA KaXKIbLIH
miar.

Cxema A oTpaskaer [esiTeJIbHOCTb YeJI0BeKa IIPU U3TOTOBJIEHUU
VHUKAJbHBIX U3AEJUN WJIN MEJKOHN MapTuM KaKuX-JI1n00 u3meanii
(HampuMep, B HAPOAHBIX ITPOMBICJIAX).
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Cxema B comep:RuT onucaHue IIOCJIeI0BATEIbHOCTH II1aroB, KO-
TOpBIE, B CYIITHOCTH, U ABJAIOTCA mexHosozueil. Cama ke noc.e-
dosamesibHOCMb IIIarOB B 3TOM CJydae SABJISAETCS MeXHoJozu4e-
ckum npoyeccom. IMeHHO TeXHOJOTUS ABJSIETCA OCHOBOII Macco-
BOTO IIPOM3BOJICTBA.

IIpocTefiiuM OTPUMEPOM TEeXHOJIOTUU SIBJSETCSA AJTOPUTM —
«TOYHAsA W TOHATHAS IIOCJeN0OBATEJIbHOCTH OeNCTBUII, HaIpas-
JIEHHBIX Ha AOCTUKEHNE IIOCTABJIEHHON IleJIM WJU PellleHue II0-
craBienHoi 3amauu» (A.II. Epmros). OcHOBHOe CBOMCTBO aJiro-
puUTMa — BO3MOYKHOCTH €ro (OpPMaJIbHOTO WCIIOJHEHUS, UTO
IMO3BOJISET IIOJHOCTHIO ABTOMATU3UPOBATH IIPOIIECC €TI0 HMCIIOJIHE-
HuA. TexHomorua — »To 0o0jJiee pa3sBEePHYTOE OIMMCAHMUE IIpollecca
co3maHuA (mocTpoeHnsAa) obbeKTa (MOean) ¢ 3apaHee 3aJaHHBIMU
cBoiicTBaMu. II00GHBIN IIpOIlecC BKJIOUAET B cebsA 1Mo KpaiiHel
Mepe TPU KOMIIOHEHTA:

* NeliCTBUS C «IIPUMUTUBAMU» ;

* omepamuri: COBOKYIIHOCTh MeNCTBUII, BBIMTOJHIAEMbBIX Ha OJHOM
paGoueM mecTe;

* HTambl: KaXKIBIN 9Tall IPeACTaBJIsIeT cO00M COBOKYIHOCTD OIe-
panuii, 06pasyIoninx HeKYy0 IIeJIOCTHOCTD; Peajnsalius Iocje-

JOBATEJIbHOCTU STATIOB BeJeT K CO3aHnI0 NICKOMOTO 00'heKTa.

Eciu TexHosoruo Kak onucanue II0CJIeOBaTeJIbHOCTH 3TAIlOB,
OHepaHI/Iﬁ n I[eﬁCTBHfI IIOIIOJTHUTHL OIIMCaHHeM HWHCTPYMEHTOB U
pecypcoB, HEOOXOIUMBIX OJIA OCYIIECTBJIEHUS TeXHOJIOTHTUYECKOTO
mmporiecca, TO MOKHO TOBOPUTE O NPOoeKme, ejIbIo KOTOPOTO ABJIA-
eTcd co3ZaHue JaHHOTO o0beKTa (Momenan). Takum obpasom, Kark-
,Z[beI 9JIEMEHT IEeIIOYKMN <«aJITOPUTM — TEeXHOJIOTHUA — IIPOEKT»
C Pa3JIUYHOM IIOJHOTOI OTPAKaeT OAHY U Ty YKe CYII[HOCTb.

Wcxonst 3 CKa3aHHOTO BBIIIE, MOMKHO c)OPMYIUPOBATE OCHO8-
HOU MemoduyecKuil npuHyun modynvHozo kypca «Texnonozusa»:
0C80€HUe CYUWHOCMU U CMPYKMYPbl MeXHOL02UU udem Hepas-
PLLBHO € 0CB80CHUeM NPpouecca NO3HAHUSL — NOCMPOCHUS U AHAJIU-
3a pas3noobpasnvix moleseil. AHaIN3 MOLEJIU OCYIIECTBIIAETCH
B COOTBETCTBUH C OOIIeHAYUYHBIM HPUHIIUIOM PeAYKIIMOHU3MA: OT
CJIOJKHOTO K IIPOCTOMY. OTO IIO3BOJIAET IIPENCTABUTH MOIEJIb
B BHUJe KOMIIO3UIIMU HPOCTEHINNX «IPUMUTHUBOB». Co3manue Mo-
JleJII B 9TOM CJIyuae CBOLUTCSA K €€ KOHCTPYUPOBAHUIO U3 Ha3BaH-
HBIX <«IPUMHUTHBOB». BbICTpamBas mporecc KOHCTPYHUPOBAHUS
B BHE IIOCJeN0BATEIbHOCTH MeHCTBUIl, MOYKHO HOJYUYUTh IIHPO-
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KHUH CHeKTP PasHOOOpPa3HBIX 00BEKTOB (B TOM UMCJIEe YIIOMAHYTHIE
MOzean).
TakuMm 06pazoM, Kakjas TeXHOJOTUA BKJIIOYAET B ce0s:
* ommcaHue «IPUMUTUBOB» (MCXOTHBIX MaTePUAJIOB);
* OIIMCAHWE WHCTPYMEHTOB IJisd PAOOTHI C STUMU «IIPUMUTHUBA-
Mu» (MaTepuajaMun);
* onucaHue peiicTBuii, omepanuii U STAIOB, KOTOPble BeAyT
K JKeJjlaeMOMY pe3yJIbTarTy.

CorsacHO 9TOI cxeMe OCBaMBAIOTCA BCE TEXHOJIOTUU B PaMKax
IaHHOT'O MOAYJIbHOTO Kypca. IIpu 3TOM yUYUTHIBAIOTCA CJIEIYIOINE
o0CcTOATEIBCTBA.

Bce ocBamBaeMble TeXHOJOTUU B TOM MM WHOI Mepe «KOHBEp-
TeHTHBI», T. €. UX «IPUMUTUBBI» U UHCTPYMEHTHI ABJIAIOTCS COE-
IUHEHUEM «IPUMHUTHUBOB» U MHCTPYMEHTOB, OTHOCAIINXCA K pas-
JIMYHBIM T€XHOJIOTUAM. B 4aCTHOCTH, BCE TEXHOJIOTUU N3TOTOBJIE-
HUA UB3OeJWil W3 KaKoro-Jambo MaTrepuajia COeJUHSIIOTCH,
«KOHBEPTrUPYIOT» C TEXHOJIOTHEeHl H3MepeHHUs, T. €. BKJIUAIOT
B ce0sl «IIPUMUTUBLI», HHCTPYMEHTHI U AENCTBUSA, OTHOCSIIIAECS
K TEeXHOJIOTUU U3MepeHnA 00beKTa.

Eciu 5Ty 1puMUTHUBEI OTHOCATCA K KOTHUTUBHOI cdepe, a gei-
CTBUA COBIIAJAIOT C YHUBEPCAJbHBIMU YUYeOHBIMU IeHCTBUAMU,
TO MOYKHO FOBOPUTH O KOHBEPreHIIUU C KOTHUTUBHBIMU TE€XHOJIO-
ruamu. Hanbosiee BalKHOI ABJIAETCA KOHBEPreHIINA NHMOpMAII-
OHHBIX M KOTHUTHUBHBLIX TeXHOJOTUH 1 o0pasoBaHue mHMOPMAI-
OHHO-KOTHUTHUBHBIX T€XHOJOTUN. ITU TEXHOJIOTUU UTI'DAIOT IPUH-
IUIUAIHFHO BAaJKHYIO POJIb B ITM(MPOBOM COIMyMe. OTO CBA3aHO
C TeM, YTO IIPOIleCC ITO3BHAHUSA B COBPEMEHHOM I[M(PPOBOM COIITYME
nmpuobpeTaeT ocoOble, HI HA UTO paHee He MOXOKMe UePThl. Y Uu-
ThIBasg OSKCIOHEHIIMAJbHBIN POCT OKPYIKAIOIIMX YeJOBEKa He-
CTPYKTYPUPOBAHHBIX TAHHBIX, KJIIOUEBYIO POJb HPUOOPETAET WH-
GopMaIOHHO-KOTHUTUBHASA TEXHOJIOTUA Mepexola OT «TaHHBIX»
K «uH(OpMAIlUN» U OT «MHMOPMAIUU» K «3HAHUSIM», COCTABJIA-
[oIlasag MeTOAMYECKYIo ILiaTdopmy aad (GopMUPOBAHUA 3HAHUU,
YMEeHUH U CIIOCOOOB IesiTeIbHOCTU, HEOOXOAUMBIX UJeHy Iudpo-
Boro comuyma. OcBOeHMe 9TOM TEXHOJOTUY ABJIAETCA OTHOU U3 OC-
HOBHBIX 3a/1a4 MOJIYJIBHOT'O Kypca TeXHOJOTUHU.

Bo03MOKHBI CIeAyIOIe YPOBHY OCBOEHUSI TeXHOJIOT U

A — ypoBeHB 00yueHUs;

B — ypoBeHb mOJH30BaATEJISA;

C — ypoBeHHb KOTHUTUBHO-TIPOAYKTUBHBIN (CO3JaHUE TEXHO-
JIOTHit).
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ITpuBeneHHbIE HUKE MOAYJIU HA PA3JIMYHOM MaTepuaJie peaju-
3YIOT BCe Ha3BaHHbIE YPOBHU.

«MlHBapuaHTHbIA GNIOK»

B modyne «IIpouzsodcmeo u mexHosozuu» B ABHOM BUIE CO-
IEeP:KUTCS IPUBEJeHHAas BBIIIe KOHIEIIINUA TEXHOJOIUN U IIOJXO0-
OBl K ee peajnmsanuu B pasanyHbIx chepax. OcBoeHUe comeprxa-
HUS JAHHOTO MOJXYJIA OCYIIECTBJIAETCA HA IIPOTAKEHUU BCETO
Kypca «TexHosmorusi» ¢ 5 mo 9 riyacc. ComepskaHue MOIYJIS MO-
CTPOEHO II0 «BOCXOIAINEMY» IIPUHIIUIY: OT YMEHUI peaausanuu
UMEIOIMNXCA TEeXHOJOTUH K WX OIleHKE U COBEPIIEHCTBOBAHUIO,
a OT HUX — K 3HAHUAM U YMEHUSM, IIO3BOJAMIIUM CO34aBaTh
TexHoJoruu. OCBOeHME TEeXHOJOTMUECKOTO II0AX0[a OCYIIeCTBJIIA-
eTcs B IUAJIEKTUKE C TBOPUYECKUMU METOJAMU CO3JaHWUS 3HAUM-
MBIX IJI YeJIOBeKa IMPOTYKTOB.

B modyne «Texuorozuu obpabomrku mamepuanos, NUULEEbLX
npodykmos» Ha KOHKPETHBIX HpUMepax IoKasaHa peaaus3alrus
O0IIUX IIOJIOMKEHUU, cPOPMYJINPOBAHHBIX B MoayJe «IIpousson-
CcTBO U TexHoJsiorum». OCBOEHUE TEeXHOJIOTMU BeILeTCs IO eSUHOM
cxeMe, KOTOpasd peaJu3yeTcs BO BCceX 0e3 MCKJIIUYEHUA MOIYJIAX:
a) omycaHpe MaTepuaJia M IPOCTEHINUX (POPM ero OpraHu3aI[uu
(«TpUMUTHUBOB»); 0) omucaHue WHCTPYMEHTOB PaAOOTHI C 3TUMU
«IIPUMUTUBAMU » ; B) ONUCAHUE NENCTBUII ¢ Ha3sBAaHHBIMU (popMa-
MU C IPpUMeHeHHueM MHCTPYMEHTOB; I') BRICTPpanBaHNe TeXHOJIOTH-
YeCKOU IIeIOYKM IyTeM OIIMCAHUSA Olepaldili U 9TamoB, KOTOPbIE
He00XOIMMO OCYIIEeCTBUTh, YTOOBI IIOJIYUUTD KeJaeMbIii IPOAYKT.
Pagymeercs, B KaKJOM KOHKPETHOM CJIydae BO3MOYKHBI OTKJIOHE-
HUSA OT Ha3BaHHOI cxeMbl. OLHAKO 5TU OTKJIOHEHUA TOJBKO yCU-
JIMBAIOT OOIIYI0 MJei0 00 YHUBEPCAJIbHOM XapaKTepe TeXHOJOTU-
yeckoro nmoaxona. OCHOBHASA 11eJIb JaHHOI'O MOIYJIS: OCBOUTH yMe-
HUSA pean3anui yyKe MMeIUXCA TeXHOJIOTHi. 3HauuTeaIbHOe
BHUMAaHUE yAeJAeTCA MOAUPUKAINAM TEXHOJOTUUECKUX IIPOILEC-
COB B paMKaX HapoJAHOTO TBOPYECTBA.

B modyne «PobomomexHurxa» HauboOJIee IOJHO PeaIn3yeTcCs
unesd KOHBEPTEeHIINY MaTePUAJTbHBIX U MH(MOPMAIIMOHHBIX TeXHO-
goruii. Kak m Jsro6as TeXHOJIOTUSA, KOHBEPreHTHAasd TeXHOJIOTUSA
uMeeT CJIEeAYIONIYI0 CTPYKTYPY: ONHCaHNe «IPUMHUTUBOB», COCTO-
AMAX U3 MEXaHUUYECKUX <«IPUMUTHUBOB»; «IIPUMUTHUBOB» 00paT-
HOUM CBA3UW (HATYMKOB); «IPUMUTUBOB» IIPOTPAMMHOTO yIIpaBJIe-
HUuA («IIPUMUTHUBOB» A3BIKA IIPOTrpaMMUPOBaHMusd). BaKHOCTD mam-
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HOT'O MOIYJsA 3aKJJyaeTca B TOM, YTO B HeM (OOPMUPYIOTCSA
HaBBIKM PabOTBhI ¢ KOTHUTUBHOM COCTaBJIAIOIIEHN (JeicTBUAMU,
omepanusaMU U 3TallaMu), KOTOPble B COBPEMEHHOM IT(PPOBOM CO-
uyMe IpruoOpeTaoT YHUBEPCATbHBIN XapaKkTep.

Bnok «MopenuposaHue»

Modyav «3D-modenuposanue, npomomunupoganue u Make-
mupoéaHue» B 3HAUUTEJIbHOU Mepe HaIleJIeH Ha peain3amuio oc-
HOBHOT'O METOAUYECKOTO IIPUHIIUIIA MOAYJIHLHOTO Kypca TeXHOJO-
THUU: OCBOEHUE TEXHOJOTUU UIEeT Hepas3phbIBHO C OCBOEHUEM METO-
JOJIOTUU IIO3HAHUA, OCHOBOII KOTOPOTO ABJIAETCA MOAEJIUPOBaHUE.
ITpu sTOM CBA3H TEXHOJIOTUU C IIPOIIECCOM TO3HAHUA HOCHUT ABY-
cTopoHHUM xapakTtep. C OgHOM CTOPOHBI, aHAJIN3 MOJAEJIU II03BO-
JII€T BBIJAEJUTH COCTABJIAIONINE ee «IIPpUMUTUBLI». C Apyroi cro-
POHBI, €CJIM 9TU <«IPUMHUTHUBBLI» YK€ BBIIEJEHBbI, 9TO OTKPBIBAET
BO3MOJKHOCTb WCIIOJIb30BAHUA TEXHOJOTMYECKOTO II0AXO0Ja MAJIs
MOCTPOeHUA MOJesiell, HeoOXOOMMBIX AJA II0O3HAHUA O0BbeKTa.
MMeHHO TOCJETHUN TOAXOA U PeajudyeTcs B JaHHOM MOXYJIE.
Mopayaps urpaetr BayKHYIO POJIb B (pOpMHPOBAHUU 3HAHUU U yMe-
HUM, HeOOXOMUMBIX AJIA CO30aAHUS MeXHOL0zuil. JaHHBIN MOIYJTh
mesiecoobpasuo usydaTtsh B 8—9 Kiaccax.

Modynrv «Komnviomeprnasa epagura, iepuieHue» BBIIOJIHAET
CXOJKMe 3aJaul, YTO U IIPEeILIAYINUIA MOAyJab «3D-momesupoBa-
HUEe, IPOTOTUIINPOBAHNE U MaKeTUPOBaHUE», — (HOPMUDPYET WH-
CTPYMEHTapuil CO3AaHUA U UCCIEJOBAHUA MOJeJIel, IpuueM caM
IPOIlecC CO3JaHUs OCYIIECTBJIAETCA IIO0 BIIOJHE OIpeleeHHOMN
TexHOJOTMMU. Kak m mpenpIaAyInunii MOgyJib, JaHHBIM MOAYJIb OYE€Hb
BajKeH C TOYKU 3peHUA (POPMUPOBAHUA 3HAHUN U YMEHUI, HEOO-
XOOUMBIX IJIA CO3JaHUA HOBBIX TEXHOJIOTHUI, a TAKXKe HOBBLIX IIPO-
OYKTOB TeXHOC(EPHI.

Bnok «YnpaBneHue»

Modyav «Aemomamus3upo8anHvle CuUCmMeMbly 3SHAKOMUT yda-
IUXCA C peajusalueil «cBepxs3agaur» TEXHOJOTUU — aBTOMATH-
3aIMM MaKCUMAaJIbHO IINPOKOTO KPyra UejioBeYeCcKO AeATebHO-
cTr. AKIIeHT B JaHHOM MOJYJIe CIeJIaH Ha aBTOMAaTU3aIUuU yIIpaB-
JEeHYEeCKON [OeATeJbHOCTH. B 35TOM KOHTEKCTe Iieecoo0pasHo
paccMoTpeTh yOopaBjieHWe He TOJbKO TeXHUUYECKWMU, HO U COIU-
aJIbHO-3KOHOMUUYECKUMU cucteMamMu. IGGHeKTUBHBIM CPEICTBOM
perieHus dTOM TPoOJeMbl SBJIAETCS HCHOJb30BaHUE B yueOHOM
mporecce MMUTAIIMOHHBIX MOEJel SKOHOMUYECKOH IeATeIbHO-
ctu (Hanpumep, npoekT «IIIkonbHAA hupmar).
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Bnok «CenbCKOXO3AMCTBEHHbIE TEXHONOIrMn»

Modyau «HueomHoeodcmeo» u «Pacmernuesodcmeo» 3HaKO-
MAT yYAIIUXCA € KJIACCUUECKUMM U COBPEMEHHBIMU TE€XHOJIOTUA-
MU B CeJIbCKOX03AlcTBeHHOU cdhepe. OCOOEHHOCTh 9TUX TEXHOJIO-
IUi 3aKJII0YaeTcA B TOM, UTO «IPUMUTUBAMMU» B JaHHOM CJIydae
ABJIAIOTCA NIPUPOJNHBIE O00BEKTHI, IIOBeJeHNe KOTOPBIX YacTo He-
IIO/IBJIACTHO YeJIOBEKY. B 5TOM ciryuyae mpy peaausaliyiil TeXHOJO-
TUU CYIIeCTBEHHOe 3HAaUeHWe WHMeeT TBOPUYeCKUil (arkTtop —
yMeHIe B HYKHBIII MOMEHT CKOPPEKTHPOBATH TEXHOJOTMYECKUIT
IIpoIiecc.
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MnaHupyembie pe3ynbTaTbl

Ilo 3aséepuwenuu obywenus 6 pamrkax modyna «IIpous-

600CcmME0 U MexXHON02UA» YULAUWUUCA OONHCCH:

XapaKTepus30BaTh POJb TEXHUKU ¥ TEXHOJOrHil B HMu(MPOBOM
conuyme;

00BACHATHh MPUYNHEI 1 TIOCJIEACTBUSA PA3BUTUSA TEXHUKU U TeX-
HOJIOT'UI1;

XapaKTepus30BaTh BUALI COBPEMEHHBIX TEXHOJIOTHH U 00bsc-
HSTh II€PCIIEKTUBLI UX PA3BUTUS;

YMeTh CTPOUTH YUEOHYIO U MPAKTHUUECKYIO AeATeIbHOCTH B CO-
OTBETCTBUU CO CTPYKTYPOUH TEXHOJIOTHU: 3TAllaMU, OIepPaIlus-
MU, JIeHCTBUAMU,

OIleHUBAaTh 00JaCTH NPUMEHEHUS TeXHOJIOTHI, MOHUMAaTh UX
BO3MOJKHOCTH U OTPAHUYEHUT;

OBJIAIETh MHMOPMAIIMOHHO-KOTHUTUBHLIMU TEXHOJIOTUSIMU
npeoOpasoBaHUA OAaHHBIX B MH@OpMAaIuio u HHGOPMAIUU B
3HaHUe;

yMeTh cO3JaBaTh, NMPUMEHATH U IIPeo0pPa30BLIBATHL 3HAKU U
CUMBOJIBI, MOJIEJIN U CXEMBI JJIS PellleHus yueOHbIX U IT03HaBAa-
TeJIbHBIX 3a/1a4;

OBJIAIETh MeTodaMu y4eOHOIi, MCCIeZ0BaTeIbCKON U IIPOEKT-
HOU meATeJbHOCTH, PEIleHWs TBOPUECKUX 3aaau, IPOEKTUPO-
BaHUs, MOIEJIUPOBAHUSA, KOHCTPYUPOBAHUA U SCTETUUECKOTO
ohopMIeHUA U3TEIINIL;

ePeUnCIATh MHCTPYMEHTHI M 000PYIOBaHME, MCIOJIb3yeMble
npu o0paboTKe APEeBECUHbI, METAJJIOB U CILIABOB, IIOJNMEPOB,
TeKCTUJA, CEeJIbCKOXO3SIMCTBEHHONW INPOAYKIIMN, TPOLYKTOB
OUTAHUS;

IMepeunclATh U XapaKTepus3oBaTh MaTepuabl (IpeBecuHa,
MeTaJJbl W CILJIaBbl, IIOJUMEPbI, TEKCTUJIb, CEJIbCKOXO3sIi-
CTBEHHAs IMIPOAYKITNA);

IePeuncCIATh U XapaKTepPHU30BaTh MPOAYKThI ITUTAHMS;
ePeunCIATh U XapaKTepU30BaTh BUIABI TEXHOJIOTUH (TE€XHOJIO-
run 00pabOTKYU KOHCTPYKIIMOHHBIE, TEKCTUIHHBIX MAaTEPUAJIOB
¥ IPOAYKTOB IUTAHUSA, aAIUTHUBHBIE, CEILCKOX03AHCTBEHHDIE);
epeunCcIATh BUABI M Ha3BAHUSI HAPOAHBIX IIPOMBICJIOB U peMe-
ceJr;

co0JII0IaTh IIpaBua 6e30IIacHOCTH;

OpPraHM30BLIBATH pabouee MeCTO B COOTBETCTBUU C TPEOOBAHU -
Mu 6e30TacCHOCTH.
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Ilo 3a6epuwenuu obyuenusn 6 pamxax mooyna «Texmno-

nozuu obpabomru mamepuanos, NUULE6bLX NPOOYKMOE»
yuauwuiica 0onicen:

cobJiroiaTh MpaBuJia 6€30IIacHOCTH;

OpPraHM30BBHIBATH Pabouee MECTO B COOTBETCTBUU C TPEOOBAHUA-
Mu 0€30IaCHOCTH;

KJaccuuIupoBaTh U XapaKTepU30BaTh WHCTPYMEHTHI, IIPHU-
CIIOCO0JIEHU ST U TeXHOJIOTUYECKOe 000PyIOBaHUE;

BBITIOJIHATH TEXHOJOTHMUYECKME OIepalui C HCIOJIb30BaHUEM
PYYHBIX WHCTPYMEHTOB, IIPUCIOCOOJIEHUI, TeXHOJOTUIECKOTO
000pyIOBaHUA;

M3TOTABJUBATh U3HeaNe M3 KOHCTPYKIIMOHHBIX WJIU II0IeJIou-
HBIX MaTepPUAaJoB;

TOTOBUTH KYJIWHAPHBIE 0JIIOa B TEXHOJIOTUYECKOU IIOCJIeqOBA-
TEJILHOCTH;

BBIIIOJIHATL AeKOPATUBHO-IIPUKJIAZHYIO 00paboTKy MaTepua-
JIOB;

BBITIOJIHATH XY 0KeCTBeHHOEe 0hopMIeHe UBIeINH;
Ipe3eHTOBAaThb u3jeiue (IPOAYKT);

XapaKTepus3oBaTh MUP Ipodeccuii, CBA3AHHBIX C U3yYaeMbIMU
TEeXHOJIOTUAMU, UX BOCTPEOOBAHHOCTh Ha PHIHKE TPyda.

Ilo 3a6epuwenuu obywenun 6 pamkax moodynsa «Pobomo-

mexHuKa» yuawuﬁcu donacen:

co0JIIoAaTh MpaBuIa 6e30IIaCHOCTH;

OpPraHM30BLIBATH Pabouyee MeCTO B COOTBETCTBUHU C TPEOOBAHMSI-
MH 0€30IaCHOCTH;

KJacCU(PUIMPOBATh U XapaKTepU30BaThL POOOTOB IIO BUAAM U
HAa3HAYEHUIO;

KOHCTPYHMPOBATh 1 MOJAEJINPOBATH POOOTOTEXHUUECKIIE CUCTEMBI;
KOHCTPYHXPOBATh U IPOrpaMMUPOBATH ABUMKYIIIMECA MOIEJIN;
BIaeTh HABBIKAMM MOJEJIHMPOBAHUA MAIIMH WM MEXaHM3MOB
C IIOMOII[bI0O POOOTOTEXHUUYECKOI'0 KOHCTPYKTOPA;

YIPaBJIATh ABUKYIIUMHUCA MOJEJIAMU B KOMIOBIOTEPHO-YIIPaB-
JseMbIX cpeaax;

YMETH OCYILEeCTBJIATh POOOTOTEXHIUUECKIE IIPOEKThI;
IpPEe3eHTOBATEL U3eJIIe;

XapaKTepus30BaTh MUP IPo(eccruil, CBA3aHHBIX C U3yUYaeMbIMU
TEXHOJIOTUAMM, NUX BOCTpeGOBaHHOCTL Ha PBIHKE Tpyaa.
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Ilo 3asepwenuu obyuenusn 6 pamxax modyna «3D-mo-
denuposanue, nNpPomomunupoéanue u maKkemupoéanue»
yuawuiica 0onxcen:

* co0JII0aTh IIpaBUJia 6€30IIaCHOCTH;

* OpPraHM30BLIBATEH pabouee MeCTO B COOTBETCTBUU C TPEOOBAHMUSI-
MU 6e30IaCcHOCTH;

* co3paBaTh 3D-Momenu, UCIIONL3Y A IpPOorpaMMHOe obecIIeueHme;

* U3TOTABJIUBATH IIPOTOTHUIILI C UCIIOJb30BaHUEeM SD-mpuHTEpA;

* MOJEPHUBUPOBATH IIPOTOTUII B COOTBETCTBUU C TOCTABJIECHHOI
3amaueii;

° IpPe3eHTOBATH U3JIeJINe;

* Ha3LIBATh BUABI MAKETOB U X Ha3HAUEHUE;

* co3maBaTh MaKeThl PA3JINUYHBIX BUIOB;

* BBIIOJIHATDH PA3BEPTKY U COeAUHATH (PparMeHThl MaKeTa;

* BLIIIOJIHATH COOPKY JeTajeil MaKeTa;

* pazpabaThIBaTh rpa@uUUuecKyio JOKYMEeHTAIIHIO;

* XapaKTepus3oBaTh MUP npodeccuii, CBA3aHHBIX C N3yUYaeMbIMU
TeXHOJOTUAMHU, UX BOCTPEOOBAHHOCTH HA PHIHKE TPYAA.

Ilo 3aeepwenuu obyuenua 6 pamrkax modyans «Kom-
nvOMepHan epadura, Lepienue» YyLauwuiica 00nxcen:

* co0JII0IaTh IIpaBuja 6e30IIaCHOCTH;

* OpPraHM30BhIBATL pabouee MECTO B COOTBETCTBUU C TPeOOBAHUS-
MU 0€30IIaCHOCTH;

* IOHMMAaTh CMBICJ YCJIOBHBIX I'paduyuecKux 000O3HAUEHUIT, CO3-
IaBaTh C UX MOMOIIBIO I'paduuecKre TeKCThI;

* BBIIIOJIHATH 9CKU3bI, CXE€MbI, YePTEKHU C HUCIIOJb30BaAHUEM Uep-
TEKHBIX MHCTPYMEHTOB U IIPUCIOCOOJIEHUH U/UIU B CHUCTEME
aBTOMaTH3UpPOBanHOro mpoekTuposanusa (CAIIP);

* 0(hOPMJIATH KOHCTPYKTOPCKYIO MOKYMEHTAIINIO, B TOM UMCJe
C MCIIOJB30BAHUEM CHCTEM aBTOMATU3UPOBAHHOT'O MPOEKTUPO-
Bauusa (CAIIP);

° IpPe3eHTOBATDL U3/eJIIe;

* XapaKTepus30oBaTh MUP Opodeccuii, CBA3aHHBIX C M3yUaeMbIMU
TeXHOJOTUAMHU, UX BOCTPEOOBAHHOCTH Ha PHIHKE TPYAA.
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Ilo 3a6epuwenuu obyuwenus 6 pamrkax modyna «Aemo-

MAMu3upo6anHble CUCTNEeMbL» YHLAUWUUCA OONIHCEH:

co0JIro1aTh IIpaBuia 6e30IIacHOCTH;

OpraHnm30oBbIBATH pa6oqee MeCTO B COOTBETCTBUU C TpeGOBaHI/IH'
MU 0e30IacHOCTH;

OCYIIECTBJIATH yIIpaBjeHUe YyUeOHbIMU TEeXHUYECKUMU CHUCTe-
MamMu;

KJI&CCI/IQ)I/II.U/IPOBaTL aBTOMaTHN4YEeCKHNEe 1M aBTOMAaTU3MPOBaHHBIE
CHUCTEMBI;

IIPOEKTUPOBATh aBTOMAaTU3MPOBAaHHBIE CUCTEMBI;
KOHCTPYyHUPOBaTh aBTOMaTU3NMPOBaHHBIE CUCTEMBI;
WCHOJIb30BATh MOOWJIBHBIE IIPWJIOMKEHUA A YIIPABJIEHUA
yCcTpoMcTBaMU;

OCYIIIECTBJIATH yIIPaBJIeHNE YYeOHOU COIUAILHO-d9KOHOMUUE-
CKOIi cucTeMol (Hampumep, B pamMkax mpoekrta «IIIKoabHas
bupmar);

IPEe3eHTOBaTh Pe3yJIbTaThl IPOEKTHOM! IeATeJIbHOCTH;

XapaKkTepu30BaTh MUP Opodeccuii, CBA3aHHBIX C U3yUYaeMbIMU
TeXHOJOTUSIMHU, UX BOCTPEOOBAHHOCTD HA PBIHKE TPya.

ITo 3aeéepurenuu ob6yuenun 6 pamrax modynsa «;Kueom-

HOB00CME0» YUauwuilicsa 00ONHCCH:

co0JII01aTh IpaBuja 6e30IIacHOCTH;

OpraHu30BhIBATHL pabouee MECTO B COOTBETCTBUU C TPeOOBAHMS-
MU 0e30IacHOCTH;

XapaKTepu30BaTh OCHOBHbBIE HAIIPABJIEHUS JKUBOTHOBO/ICTBA;
XapaKTepus30BaTb OCOOEHHOCTU OCHOBHBIX BHIOB CEJIbCKOXO-
3ANCTBEHHBIX JKUBOTHBIX CBOETO PEruoHa;

OCYIIECTBJIATh IIOJHBIA TEXHOJJOTUUYECKUHN IIUKJ IIOJYUYEeHUS
OPOAYKIIUY JKUBOTHOBOJCTBA CBOEI'0 PErMOHA;
XapaKTepus30oBaTh CIOCOOBI ITePepabdoTKM U XPaHeHUsS IPOAYK-
U JKUBOTHOBOJCTBA;

XapaKTepusoBaTh MUP IIpodeccuii, CBA3aHHBIX C U3yUYaeMbIMU
TEXHOJOTUAMU, UX BOCTPEOOBAHHOCTH Ha PHIHKE TPyAa.
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Ilo 3a6epuwenuu obyuwenusn 6 pamxkax modyas «Pacme-
HUueeodcmeo» yuawuiica 0onxicen:

* co0JIf0IaTh MpaBuJja 6€30IIaCHOCTH;

* OpPraHM30BLIBATH pabouee MeCTO B COOTBETCTBUU C TPEOOBAHU -
MU 0€30IIaCHOCTHU;

* XapaKTepr30BaTh OCHOBHBIE HAIIPABJICHIS PACTEHIEBOICTBA;

® OCYIIECTBJIATH IIOJHBIN TEXHOJOTUUYECKUHN IUKJ IIOJYyUYEeHUT
HanboJiee PacIPOCTPAHEHHON pPACTeHHNEBOIUECKOMN IMPOAYKIIUN
CBOETro PeruoHa;

* XapaKTepu30BaTh CIIOCOOBI IIepepaboTKM U XPaHeH!Us pacTeHune-
BOJYECKOM IPOAYKIIUN;

* XapaKTepu3oBaTh MUP Ipodeccuii, CBA3aHHBIX C N3YUAeMbIMU
TEeXHOJIOTUAMU, UX BOCTPEOOBAHHOCTh HA PHIHKE TPYAA.
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IIPUMEPBI BO3MO HOT'O IIOCTPOEHHMA

RKYPCA TEXHOJOI'NHA

HA OCHOBE CHUCTEMBI MOIYJEHN

C. A. Bewenkos, M. H. Illymukxosa,
3.B. Mundsaesa, B. B. Jlabymun

AonosnHeHna K nporpaMmmMe no TexXHOJIormm
(5-9 knaccsbl)

UuBapmuaHT (Knaccuka)

5 kmace | 6 kmace | 7 kamace | 8 krace | 9 kaace
(68 u) (68 u) (68 u) (34 9) (34 9)
IIpousBoxcTBO 34 34 34 17 17
Y T€XHOJIOTUU
Texuoaoruu 34 34 34 17 17
00paboTKu
MaTepuasos,
HUIIEBbIX
HIPOAYKTOB
UHBapunaHT + poOOTOTEXHUKA
5 kmacce 6 kaacc 7 xmacce 8 kamacce 9 kmacce
(68 u) (68 u) (68 u) (34 9) (34 49)
ITpousBoxcTBO 34 34 34 17 17
U TEeXHOJIOTUU
Texuoaoruu 10 10 6 5 12
00paboTKu
MaTepuajos,
HUIIEBBIX
OPOAYKTOB
PoGoTorex- 24 24 28 12 5
HUKA
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MUHBapuaHT + cenbckoe X039MCTBO

5 kmacc | 6 kmace | 7 wkmace | 8 kmace | 9 kimacce
(68 u) (68 u) (68 u) (34 9) (34 9)
IIpousBoaCcTBO 34 34 34 17 17
¥ T€XHOJIOTUU
Texwmomoruu 06- 34 34 10 5 17
paboTKu mare-
puaJos, muire-
BBIX IPOAYKTOB
JKusorHoBOI- — — 8 6 —
CTBO
Pacrenueson- — — 16 6 —
CTBO
UuBapuaHT + MogenuposaHue
5 kmace | 6 kmace | 7kKmace | 8 kmace | 9 Kaace
(68 u) (68 u) (68 u) (34 9) (34 9)
ITpousBozncTBO 34 34 17 7 7
Y TeXHOJIOTUU
Texuoaoruu 06- 34 34 17 5 5
paboTKu maTepu-
aJioB, IIUIIEBBIX
IPOAYKTOB
3D-monenupoBa- — — 34 5 5
HUe, TPOTOTUII-
poBaHUe U
MaKeTHupoBaHUe
KommbrorepHas — — — 17 17

rpaduka, yepue-
Hue (yueOHBII
Kypc (U3 uactu
yueOHOro IIJIaHa,
dhopMuUpPyeMoro
y4acTHUKaMU
00pasoBaTeIbHBIX
OTHOIIEHUIT))
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MuBapuaHT + ynpasneHue

5 kmacc | 6 kaace | 7 kmace | 8 kimace | 9 Kaace
(68 u) (68 u) (68 u) (34 9) (34 9)

ITpousBoxcTBO 34 34 34 17 17
U TeXHOJIOTUU

TexHOIOr NN 34 34 17 7 7
00paboTKU MaTepu-
ajI0B, MHUIIEBBIX
MIPOAYKTOB

ABTOMaTU3UPOBaH- — — 17 10 10
HbIe CUCTEeMbI




IIPUMEPHAA PABOYAd ITPOTPAMMA
K MOAYJI0O U/UJIM YYEBHOMY RYPCY
«POBOTOTEXHHUKA ».

5—9 KJACCHI

JI.II. ITankpamoséa, /].I'. Konocoe

ModacHuTenbHaa 3anucka

ITpumepHasa pabouasa mporpaMMa o PpoOOTOTEXHUKe paspado-
TaHa AJsa O0yUYeHHs INKOJbHUKOB 5—6 m 7—8 KjaccoB, KOTOPBIE
HCIOJIB3YIOT yueOHbIe Immocobus «TexuHoaorus. PobGoToTexHHKA»
aBtopa /. I'. Konocosa.

5 knacc

Iexsb: pasBuTHE CIIOCOOHOCTEII K TBOPUYECKOMY CaMOBBIpaiKe-
HUIO Yepes3 OBJIAJeHWEe HaBbIKAMU KOHCTPYUPOBAHUSA B IIPOIlecce
Cco3JaHUA POOOTOTEXHUUECKUX CUCTEM.

3apaum

Oobyuarowue

* TI03HAKOMUTD yUAI[UXCA C OCHOBHBIMY TE€PMUHAMU U ITOHATHU-
AMU B 00J1aCTU POOOTOTEXHUKYN U HAYUYUTH MCIOJIb30BATH CIIE-
UaJBHYIO TEPMUHOJIOTHIO;

* chopMUPOBATH IIPeACTABIeHNE 00 OCHOBHBIX 3aKOHAX pobOTO-
TeXHUKU;

* cdhopMUPOBATH TIePBOHAUAILHBIE IIPEACTABIEHUS O KOHCTPYU-
poBaHUU POGOTOB;

° TO3HAKOMUTDH YUAIIUXCS C OCHOBAMU Pa3paboOTKU aJTOPUTMOB
IIPY CO3NAHUU POOOTOTEXHUUECKUX KOHCTPYKI[UIA;

° YCOBEPIIEHCTBOBATh WJM IPUBUTH HABBIKMA COOPKU U OTJIALKU
IIPOCTHIX POOOTOTEXHUUECKUX CHUCTEM;

° TO3HAKOMUTH C OCHOBAMU BU3YAJIBHOTO SI3BIKA AJISI IIPOTPaM-
MUPOBaHUSA POOOTOB;

° CHCTEMaTU3UPOBATDH U /WU MIPUBUTH HABBIKU Pa3pabOTKU IIPO-
€KTOB IIPOCTHIX POOOTOTEXHUUECKUX CUCTEM;

°* YCOBEPIIIEHCTBOBATH HABBIKU PAOOTHI C KOMIBIOTEPOM U oduc-
HBIMH I[IPOrpaMMaMHW W/UjIu OOYUYUTH HCIIOJb30BAHUIO IMIPU-
KJaTHBIX IPOrpaMM it 0pOPMJIEHUS TPOEKTOB.
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Paszeusaru,ue

e CTUMYJINPOBAThL MHTEPEC K CMEKHBIM 00JIaCTAM 3HAHUI: MaTe-
MaTHukKe, nHQPopMaTuKe, (PU3UKe, OMOJOTHUH;

* CII0COOCTBOBATH 3aMHTEPECOBAHHOCTU B CAMOCTOATEJIHLHOM pac-
MIPeHUU KPyrosopa B 00JIaCTH KOHCTPYUPOBAHUA POOOTOTEX-
HUYECKUX CUCTEM;

* (hopMupoBaTh NHOOPMAIMOHHYIO KYJAbTYPY, YMEHUE OPUEHTHU-
poBaThCca 1 paboTaTh C PABHBIMHU MCTOUHUKAMU UH(GOPMAaIUN;

* MONAEPKUBATH BBIPAOOTKY 9(M(HEeKTUBHBIX JUUYHBIX METOIUK
WCIIOJIb30BAHUSA BHUMAHUS W TaMATH, 00paboOTKM M aHaamsa
CBeJIeHUM, KOHCIEeKTUPOBAHUA ¥ HATJIAIHOTO ITPEeICTaBJIEHUS
uHGopManuu (ITIOATOTOBKY IPE3eHTAI[NIT, B TOM UUCJe MYJIbTH-
MeIUuNHBIX);

* MOOMIPATL CTPEMJeHNe K NPUMEHEHHWIO0 CBOero IOTeHIraJia
B IIOMICKEe OPUTHHAJbHBIX UAEeH, 00HAPYKeHUN HeCTaHIapTHBIX
pertieHnit, K Pa3BUTHUIO TBOPUECKUX CIIOCOOHOCTEIH;

* pasBUBATH CIIOCOOHOCTU PAOOTHI MHAMBUAYAJIHLHO U B KOMaHAaX
Pa3HOTO KaYeCTBEHHOT'O U KOJIMUYECTBEHHOT'O COCTABA;

°* IPUBUBATH HABBIKM K aHAJIU3y WM CAMOAHAJU3y HIPU CO3TaHUU
POOOTOTEXHUUECKUX CUCTEM;

* coeificTBOBATHL CAMOPA3BUTHIO B (POPMUPOBAHUU YCIEITHBIX
JUYHBIX CTPATEeTUH KOMMYHUKAIIUN 1 PA3BUTHUIO KOMIIETEHITH
IpU YUACTUU YUEHUKOB B KOMaHIHOM paboTe.

BocnumamenvHuoLe

* @opMUPOBATL WHTEPEC K MPaKTUUECKOMY IIPUMEHeHUIO 3HAa-
HUU, YMEHUN 1 HABLIKOB B IIOBCETHEBHOM KU3HU U B JaJIbHEMN-
meM O0y4eHUU;

* IOOIPATH IeJIeyCTPEMJIEHHOCTD, yCepAue, HACTOMUYUBOCTb, OII-
TUMU3M, BEPY B CBOU CUJIBI;

® CIIOCOOCTBOBATHL PAa3BUTHUIO CIOCOOHOCTH KOHCTPYKTHUBHOI
OIIEHKU U CAMOOIIEHKH;

* CIIOCOOCTBOBATH BBHIPAOOTKE KPUTEPUEB OIEHKU U IOBedeHue-
CKOT'0 OTHOIIIEHUS K JUYHBIM U UYKUM ycIIexaM 1 HeygauaM;

* MOATBEP:KAATh BBICOKYIO IIEHHOCTh TAKUX CIIOCOOHOCTEH 1 Ka-
YecTB, KaK 9MOIIMOHAJbHAS YPAaBHOBEIIIEHHOCTh, PACCYAUTEIb-
HOCTb, 9MIaTHUS;

* MOANEPIKUBATL IIPEeJCTaBJIeHUEe YUAIUXCA O BHAUUMOCTHU
o0IIevuesioBeUeCKMX HPABCTBEHHBIX IIEHHOCTEH, mJ00posKesia-
TeJIbHOCTH, COTPYAHUUECTBA;
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VKPeILIATh CIOPTUBHLINA IyX, CIIOCOOHOCTh COXPAHATL yBake-
HUe K COIIePHMKAM U IPEeOJ0JIeBATh CTPECC BO BpeMs O0yUeHMsT
Y COPEeBHOBaHUIA;

IPUBUBATHL KYJbTYPY OpraHM3aInuu padouero mMecra, IpaBUIa
o0parlleHns co CJAOKHBIMU U OITaCHBIMYU UHCTPYMEHTaMU;
BOCIIUTBLIBATh OEPEsKJIMBOCThL U CO3HATEJbHOE OTHOIIEHNE K
BBEPEHHBIM MATEePUATBHBIM II€HHOCTAM.

O)KVUJ,aeM ble pe3ynbraTbi
IIpedmemmnuoLe

Yuaiuecs:

OyAyT UMEeTH IIpeJCTaBJIeHNe O POJN 1 3HAYCHUN POOOTOTEXHI-
KU B )KU3HU;

IMOMMYT CMBICJI HPUHIIUIIOB IIOCTPOECHUSA POOOTOTEXHUUYECKUX
CHCTEM U CMOI'YT OO'bSICHATH X 3HAUEHUE;

OBJIAJIEIOT OCHOBHBIMHM TE€PMHHAMIN POOOTOTEXHUKH M CMOTYT
HMCIIOJIB30BATh MX IIPU IIPOEKTHUPOBAHUHN U KOHCTPYHUPOBAHUU
POOOTOTEXHUUECKUX CHUCTEM;

OCBOSIT OCHOBHBLIE IIPUHITUIILI W 3TAIIBI Pa3paboTKU IPOEKTOB U
CMOT'YT CAMOCTOSATENBHO ¥ /UJIN C IIOMOIIBIO YUNTEJIS CO3NaBaATh
IIPOEKTHI;

OCBOAT HPUHIUNBI PAOOTHI MEXAHUUECKUX Y3JIOB U CMOI'YT IIO-
HATh HAa3HAYEHNE U IPUHIUILI PA0OTHI JaTYNKOB Pa3JINYHOIO
THIIA;

CMOI'YT BBIIOJHHUTH AaJTOPUTMUUYECKOE ONHCAHNE AeliCTBUM
MPUMEHUTEJILHO K PelllaeMbIM 3a1a4aM;

CMOT'YT HCIIOJIb30BATh BU3YAJIbHBIN SI3BIK AJIS IIPOrPaMMUPOBA-
HUSI IPOCTHIX POOOTOTEXHUUYECKUX CHUCTEM;

CMOTYT OTJIA)XHUBaTh CO3JAaHHBIX POOOTOB CaAMOCTOATEILHO
W /UJIN C TOMOIIBIO YUUTEJ .

Memanpedmemnuore

Yuaniuecs cMOTYT:

HalTH IIpaKTHUYECKOe MPUMEeHEeHUEe U CBA3b TeOPeTUUYEeCKUX
3HAHU, IMOJYUYEeHHBIX B PaMKaX ITIKOJbHOI IIPOrpaMMbI;
IOJIYyYUTH IMIPAKTUUYECKIe HAaBLIKY IIJIAHWPOBAHUA CBOEH KpaT-
KOCPOYHOH M AOJITOCPOYHON AeATEIHbHOCTH;

BBIPA0OTaATh CTUJIb PAOOTHI C OPUEHTAIIUEN Ha HOCTUKeHUe 3a-
IJIAHUPOBAHHBIX PE3YJIHLTATOB;
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® FCIIOJIL30BATH TBOPYECKUNE HABBIKU U dMMEKTUBHBIE IIPUEMbI
IJIA PerieHnA MPOCThIX TeXHUYECKUX 3a4aY;

* FCIIOJIL30BATH Ha MPAKTUKe 3HAHUSA 00 yCTPOWCTBAX MeXaHU3-
MOB ¥ yMEHHNE COCTAaBJATHL AJTOPUTMBI PEIIeHUA Pas3IUIHBIX
3azmad;

* HCIIOJIL30BATH MOJYUYEHHBbIE HABBIKU Pa0OTHI Pa3JIUUYHBIM HMH-
CTPYMEHTOM B YUeOHOM 1 ITOBCEAHEBHOM :KU3HU.

JuunocmHnuviLe

VYuamiuecs cMOTYT:

* [MOJIYYUTDH COIUAJBHBINA OIBIT YUACTUA B WHAWBUAYAJIbHBIX U
KOMAaHJHBIX COCTSI3aHUIX;

* HAWTU CBOW METOABI M BOCTPEOOBAHHBIE HABBIKM IJISI TPOAYK-
TUBHOTO yYacTUs B KOMaHIHOMN paboTe;

* y0eAUThCA B IIEHHOCTY B3aUMOBBIPYUKH, MOAAEPIKAHUA TOOPO-
JKeJIaTeJIbHOM 00CTaHOBKU B KOJIJIEKTUBE;

* HAYUYHUTHCS KCIOJb30BATh HABBIKY KPUTUYECKOT'O MBIILJIEHUS
B mpolecce paboOThl HAA HPOEKTOM, OTJAAKMN U ITyOJHUUHOTO
IpencTaBJeHUs CO3AAHHBIX POOOTOB;

* YKPEIUTh U YCOBEPIIIEHCTBOBATEL B ce0e UyBCTBO CAMOKOHTPOJIA
¥ OTBETCTBEHHOCTH 34 BBePEHHBIE I[eHHOCTH;

°* Pa3BUTh BHUMATEJbHOE U IPEAYIPeAUTEeIbHOEe OTHOIIEHUE
K OKPYKaOIIUM JIIOAAM U 000PyI0BaHUIO B IIpPoIlecce paboTHI.

YyeOHO-TEeMaTN4YeCcKoe NnysiaHMpoBaHue.

5 knacc
(34 u)
PAS3JIEJI 1: POBOTHEI (5 u)
Teopus
CyTb TepMuHa «poboT». PoboT-anapous, 061acTu IpUMeHeHU
po6oToB.

KoncrpykTop EV3, ero ocHoBHBIE UacTH M WX Has3HaueHUE.
Crioco6bI TOAKJIIOUEHUS AATUYMKOB, MOTOPOB U OJIOKA yIIpaBJie-
HudA. [IpaBuia mporpaMMUpPOBaHUs POOOTOB.

MoayapHBINA IPUHIUI A8 COOPKU CIIOMKHBIX ycTpoucTB. KoH-
BeliepHasi aBTOMAaTHM3UPOBaHHAsA cOOpKa. JlocTomHCTBA IIpUMEHe-
HUSI MOAYJBHOTO MIPUHIUIIA.

CoBpeMeHHbIe IPEANPUATHAA U KyJIbTypa IIPOU3BOICTBA.
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IIpakmuka: ucciaenoBaTh OCHOBHBIE 3JIEMEHTHI KOHCTPYKTOpA
LEGO MINDSTORMS Education EV3 u mpasuia HOIKJIIOUYEHN
OCHOBHBIX UacTeH U 9JIeMeHTOB poboTa.

PA3JIEJI 2: POBOTOTEXHUKA (8 1)

Teopus

ITouaTue «poGoToTexHUKa». Tpu 3arkoHa (mIpaBmjiaa) pPoOOTO-
TexHUKU. CoBpeMeHHasA POOOTOTEXHUKA: IIPOUZBOACTBO U UCIIOJb-
30BaHUE POOOTOB.

IIporpaMmmMupoBaHUTe, A3LIK IIPOrpaMMUPOBaHUuA. BusyaiabHOe
mporpaMMupoBaHue B poboTorexHuKe. OcHOBHBIE KOMaHAbI. KoH-
TEKCTHAadA CIpPaBKa.

BsaumopeticTBue moJsib3oBaTesda ¢ podorom. focTomHCTBO rpa-
(puueckoro nureppeiica.

OmubKu B pabore pobora 1 ux ucupasienue. [lamars pobdoTa.

IIpakmuka: ucciaegoBanme CTPYKTYPhbl OKHA IIPOTPAMMBI IJIA
yIIpaBJeHUA U IPOrpaMMUPOBaHUA POOOTA.

PAB3JIEJ 3: ABTOMOBUJIU (4 u)

Teopus

Cnocobsr moBopoTa poGora. CxemMa ¥ HACTPONKU IIOBOPOTA.
Boluncienrne MUHUMAJBHOTO paguyca IIOBOPOTA TEJNEMKKU WUJIN
aBTOMOOMJIA.

3HAKOMCTBO C MOHATUAMHN «KOJbI[EBbIeé aBTOTOHKN», «aBTO-
mpober».

IIpaxkmuka: BEIIOJHEHNE UCCIEL0BATEIHLCKOTO IIPOEKTA.

PAS3JEJI 4: POBOTHI 11 SKOJIOT U (2 u)

Teopusa

ITouarue 06 sKOJIOTHMUECKOM TPOOJIEMe, MOIEJINPOBAHNIE CUTYA-
WU 10 PEIIIeHUI0 Y9KOJOTUUYECKOI IPOOIEMBI.

Ilpaxkmukxka: paspaboTKa IpoeKTa IJaA pPobdoTa IO PeIIeHUuIo
OJHOM 13 9KOJOTUUYECKHUX IIPO0JIEeM.

PA3IEJI 5: POBOTHI 1 OMOIINMN (5 u)

Teopusa

ConuanbHble pyHKIIN podboTa. CIIoco0sI IIepegadun SMOIUI PO-
6oTom Ha O6ase miaaTdopmbl EV3.

CyTh KOHKYPEHTHOII pa3dBeKuU, IIeJIb ee PabOoThI.

Po6GoTrI-camnepbl, X OCHOBHbBIE (DYHKIINK. Y IIpaBJaeHne podora-
MU-camepaMu.
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IIpaxmuka: co3gaHme M IIPOBepKa pPabOTOCIIOCOOHOCTU IIPO-
rpaMMbI I poboTa IO yCTAHOBKE KOHTAKTa C IIPeJCTaBUTEJIEM
BHE3eMHOM ITUBUIN3AIIUN.

PASJEJI 6: IIEPBBIE OTEYECTBEHHBIE POBOTHEI (1 u)

Teopusa

ITepBBIE poccuiicKkme POOOTHI, KpaTKad XapaKTePUCTUKA PO0o-
TOB.

Ilpakmukxa: cosmanue wmonyJss «Pyka» U3 KOHCTPYKTODA,
OTJIaJIKa U IIPOBEPKa paboTOCIIOCOOHOCTH pPodoTa.

PA3JEJ 7: UMUTAIIUS (5 1)

Teopus

PoGoThI-TpeHasKepbl, BUAbI POOOTOB — MMUTATOPBI U CUMYJISA-
TOPHI, Ha3HAUEHUE U OCHOBHBIE BOBMOKHOCTH.

ITouarme «anroputm». CpoiicTBa ajmroputrmoB. OcobGeHHOCTHU
JUHEWHOTO aJIrTopuTMa.

ITousaTusa «KOMaHAA», «UCIOJHUTEIb», «CHCTEeMAa KOMAaHJ HC-
mosHuTes1» . CBOMCTBA CUCTEMbBI KOMAHI MCIIOJHUTEJIS.

IIpakmuka: TpoOBeleHWE WCCJHENOBAHUSA II0 BBIMOJHEHHBIM
IIPOeKTaM, IIOCTPOEHHBIM II0 JUHENHBIM aJITOPUTMAaM; UCIBITAHUA
pob6ora «Pyka» u «Pobora-camepa».

PA3IEJI 8: 3SBBYKOBBIE IMUTAIINU (3 u)

Teopusa

ITonaTua «3ByKOBOU pefaKTOpP», «KOHBEPTEP».
ITpakxmuka: npakTudecKkas paboTa B 3BBYyKOBOM PeLaKTOpe.

PASIEJ 9: SARJIIOYUTEJIBHOE SAHATHUE (1 1)

Teopus
ITonBemeHMe UTOTOB.
IIpaxkmuka: Tpe3eHTaIUA BHIIIOJHEHHBIX IIPOEKTOB POOOTOB.
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MpumepHoe Noypo4YHOe niaHupoBaHUe.

5 xnacce (34 u)

Ne
pasamena/
ypoKa

Copnep:xanue

Koa-Bo
Jyacos

PA3IEJ 1

POBOTEI

VYpoxk 1

1.1. Tema: Yrto Takoe po6oT

Teopus: cyTh TepMUHA «POOOT», KTO IIE€PBHIH
IPUAYMaJI TEPMUH, UTO TAKOe POOOT-aHAPOUL, Tae
IPUMEeHATCA po6oThl. MUKpOIIpoIieccop, KaK
yupaigoT poooroMm. IlepBrIit po6OT — JTYHOXOZ,.
Baxkuble xapaKTepUCTHKY poboTa.

IIpaxmurka: co3gaTb MyJIbTUMEIUNHYIO IIPEe3eHTA-
IIVIO Ha OJHY U3 IPEIJIOKEHHBIX TeM U IOATOTO-
BUTBHCS K MYOJUUYHOMY IPEACTABIEHUIO

Vpoxk 2

1.2. Tema: Po6oT koucrpykropa EV3

Teopus: onucaHme KOHCTPYKTOPA, €70 OCHOBHBIE
YyacTH, HazHAaueHNe OCHOBHLIX yacTell. CIroco0bI
MIOJKJIIOUEHUs JaTINKOB, MOTOPOB U OJIOKA
yupasienus. Ilograouenne po6ora. [Ipasmiaa
IPOrpaMMUPOBAHUSA POOOTOB.

IIpakmuka: ucciiefoBaTh OCHOBHBIE 2JIEMEHTBI
koHcTpyKTOpa LEGO MINDSTORMS Education
EV3 u npaBusa nogKJII0OUYeHNA OCHOBHBIX YacTel
¥ 5JIEMEHTOB Po0oTa

Vpok 3

1.3. Tema: COopouHBIil KOHBeliep

Teopus: cyTb MOAYJIBHOTO IPUHITUIIA I COOPKYU
CJIOJKHBIX yCTpoiicTB. KoHBeliepHas aBTOMATUBM-
poBanHas cOOpKa.

JlocTonHCTBa IPUMEHEHUS MOAYJIHLHOTO IPUHITUA

Ypoxk 4

1.4. Tema: IIpoekT «Bamam»

Teopus: npaBuia 1 OCHOBHBIE METObI COOPKU
pobora. MHCTpyKIIUA 110 cOOpPKE poboTa.
IIpakmukxa: BEINOJHUTE IIPOEKT «Basam» — co-
OpaTh poboTa 1mo nHCTPYyKIuu. IIpoBepuTh padboTo-
CIIOCOOHOCTEL poboTa
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pasmeaa/ Copnep:xanue
YpOKa

Kou-Bo
Jyacos

Vpok 5 1.5. Tema: KyasTypa npousBoacTea 1
Teopus: coBpeMeHHBIE IPEATIPUATUA U KYJIbTypa
IIPOM3BO/ICTBA.

Yro nmoxpasymeBaeTcs IO KYJIbTYPOUR IPOU3BOJ -
crBa. [[J1s1 uero oHa HyKHa, YTO OHA JAeT.
IIpakmuka: ncecaenyiiTe IpeIoKeHHbIE JeTaln
B KOHCTPYKTOPE, HAWUTE CyIIeCTBEHHBIE OTJIN-
unsd, UX Ha3HAYEeHUe U IPUMeHeHUe

PA3OEJI 2 | POBOTOTEXHUKA 8

Vpox 6 2.1. Tema: Po60oTOTEXHHNKA U €€ 3aKOHBI 1
Teopus: KTO BBeJ IIOHATUE «POOOTOTEeXHUKA» . Tpu
3aKoHa (IpaBuJia) POOOTOTEXHUKU, UX CMBICJI. UTO
mpeacTaBisgeT co00 coOBpeMeHHas pOOOTOTeXHUKA.
ITpousBoacTBO POGOTOB. I'/Te OHU MCITOJIB3YIOTCS

VYpoxr 7 2.2. Tema: IlepemoBrie HaTpaBJIEHUA 1
B POOOTOTEXHHUKE

Teopus: ocHOBHBIE 00JIaCTY U HAIIPABJICHUA
HCIIOJIb30BaHMUsI POOOTOB B COBPEMEHHOM O0IIlecTBe.
IIpaxkmuka: BEIIOJHUTH IPOEKT — CO3JATh
MIPe3eHTAINI0 00 MHTEPECHOM /I YUeHUKa
HaIpaBJIEHUU B POOOTOTEXHUKE

Vpoxk 8 2.3. Tema: IIporpamMmma aJig ynpaBJieHUus po00TOM 1
Teopus: 4To TaKoe IPOrpaMMUPOBAHUE, AJIS YETO
Heo0XOQUMO 3HATD A3BIK MPOTPAaMMUPOBaHUA. UTO
mpeacTaBisAeT co00i BU3yaibHOE IPOrpaMMUpPOBa-
HUe B poboToTexHUKe. OCHOBHBIE KOMAHIBI
BU3YAJbHOTO SI3LIKA IPOrPaMMUPOBaHUs. UTO
TaKoe KOHTEKCTHAs CIIPABKA.

IIpaxmuka: ucciiefoBaHUe CTPYKTYPHI OKHA
OporpaMmsbl AJId yIPaBJIeHUA U IPOrpaMMUpoBa-
HuA poboTa. 3yunTh OCHOBHBIE MTAJUTPSI, IJI
Yero OHU UCIIOJIB3YIOTCS

VYpok 9 2.4. Tema: I'pacduueckuit uaTEpP(eEiic MOIHL30BATEII 1
Teopus: uto Takoe uHTEpPdeEiic, rpadUUeCcKUn
uHTepdeiic, B YeM ero JJOCTOMHCTBO. Baaumomeit-
CTBUE II0JIb30BaTEJIA ¢ pob6oToM. [[OCTOMHCTBO
rpadguyeckKoro uHTEp(heiica.

IIpaxkmuka: ucciegoBanue rpaUIeCcKoOro NHTEP-
deiica, Ha3HAYEHUS OTAEJIbHBIX 9JI€MEHTOB OKHA
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Ne
pasnmena/
YPOKa

Cognep:xanue

Koua-Bo
Jacos

VYpok 10

2.5. Tema: IIpoexr «Hesnaiika»

Teopus: KpaTKue CBeJIeHUA O BBIITOJIHEHUN
mmpoeKTa.

IIpakmuka: BeinosnHuTE NpoeKT « HesHaiika»,
COCTaBbTE MPOTPAMMY, UTOOBI POOOT BBITIOJIHUIT
Tpu 3azanusa. [IposepbTe paboTOCIOCOOHOCTH

VYpoku 11,
12

2.6. Tema: Ileprasa omuoka

Teopus: moueMy BOSHUKAIOT OITMOKY, KaK UX
ucupaBuTh. MoXKeT Jiu POOOT BBHIIIOJIHATH AEUCTBUA
He 110 mporpamMe. ITamars po6ora, KaK OYUCTUTH
namMAaTh podoTa OT IPeAbIAYINell IPOTPaMMBI.
IIpaxkmuka: TPOBeVITE SKCIEPUMEHT 110 OUYUCTKE
namaru pobora. MccienoBars mporpaMMHBIE
OJIOKU: IPOAHAJIM3UPOBATH HA3BAHUA IIPOTPAMM-
HBIX 0JIOKOB U 3aIIOJHUTH TAOIUILY 110 3aLaHUIO.
J1/3: BEIIOJIHNTE MYJIbTUMEIUNHBIN IPOEKT

Ha OJHY U3 IPeAJOKEeHHBIX TeM, IpuayMainTe
pacckas o pobore.

Koumpoab: BEIIOJTHUTE 3aaHue (IIaJuTphI

U BKJIQJIKM) U 3aII0JHUTH IPOITYCKU

Vpok 13

2.7. Tema: Kak BHIIOTHATH HECKOJBKO T€JI
OHOBPEMEHHO

Teopus: KaK PoGOT BBIIIOJHAET HECKOJBKO KOMAH]T
ogHOBpPeMeHHO. YTo TaKkoe 3ajauu AJisd podoTa u
KaK OHU BBIIOJIHAIOTCA. UTO TaKoe mapasijaeabHble
sdagauu. CKOJIBKO 3a/a4 MOJKET peIlraTb poooT
oxuHoBpeMeHHO. Kak ofHa BhIOJIHAEeMAasd 3aaua
MOXKeT MeIllaThb APYTroi.

IIpaxkmuka: pa3paboTaTh IPOEKT, B KOTOPOM
PoOOTY HaZO BHINIOJHATH Cpasy HECKOJIBKO 33424
napaJjienbHo. IIpoBepuTs paboTOCIIOCOOHOCTD,
OTJIaAUTH POOOTA, UCIIPABUTD OIIIUOKM, €CJIU OHU
OBLIU LOIYIIeHbBI

PASNIEJI 3

ABTOMOBHMJIN

Ypox 14

3.1. Tema: MUHUMAJBHBIN PagNyCc IOBOPOTA
Teopus: 9TO TaKoe TeJeKKa U PaJAUyC II0BOPOTA
TenexKu. Kak BeIUMCIAETCA MUHUMAJIbHBIN
pazuyc moBOpOTA TEJIEKKU UJIU aBTOMOOMIISA.
IIpaxkmuka: BbIYUCI€HNE MUHUMAJIbHOTO Paguyca
IIOBOPOTA AaBTOMOOUJISA UJIU TEJIEIKKU
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Ypoxk 15 3.2. Tema: Kak MoskeT IOBOpPAaYNBATH POGOT 1
Teopus: criocoOBI TOBOPOTa poboTa (OBICTPHIH,
IJIaBHBIA U HOPMaJbHBIN). CxemMa 1 HacTPOUKU
IIOBOPOTA.

IIpaxkmuka: nouck nHGoOpMaIuu 00 aBTOMOOUIAX
C HANMEHBIIINM yTJIOM II0BOPOTA; IIOHATH, AJIA UET0
TAKO¥M aBTOMOOUIb HY KEH

VYpoxk 16 3.3. Tema: IIpoeKT ni1st HACTPONKH IIOBOPOTOB 1
Teopus: KOMMeHTAPUU K BBITIOJHEHUIO IIPOEKTA.
YTouHeHUMe comepIKaHUsA, IeJiel, 3a1a4 1 OKUgae-
MBIX PE3YyJIbTaTOB.

IIpakxmukxa: BEINOJHUTH UCCIEL0BATEIbCKUHI
MIPOEKT, 3al0JIHUTh Tabuiibl « CooTBETCTBUIE
obopoTa ocu MoTOpa pasBopoTry pobora» u «Coor-
BETCTBUE II0OBOPOTA POOOTA UUCJIY IPayCoOB,
HaflIeHHbIX dKCIIEPUMEHTAIHHO»

VYpoxr 17 3.4. Tema: KoxpuieBble aBTOTOHKU 1
Teopus: 3BHAKOMCTBO C IOHATUAMU «KOJIbIIEBbIE
aBTOTOHKU», «aBTOIIPOOET» .

IIpaxmuka: 3aIporpaMMUPOBATh Po6oTa AJIA
IBUIKEHUA 110 YKA3aHHOMY IIyTH

PASIEJI 4 | POBOTELI 11 9KOJIOTUSA 2

VYpok 18 4.1. Tema: ITpoekT «3emuasa @panna-Uocuga» 1
Teopus: kpaTKue cBegeHus o 3emiue PpaHia-
HNocudpa, sxomoruueckas mpodieMa, MOJEJIUPOBA-
HUe CUTYalllu! 110 PEIIeHUIO S9KOJOTUYEeCKON
npob6siembl. CyTh IPOEKTA, I1eJIb, 3aauu, OXKUIae-
Mble pe3yJsbTaTbel. KoMmMeHTapuu K padore.
IIpaxkmuka: pazpaboTaTh IPOEKT II0 PEIIeHUI0
OJJHO¥ M3 BKoJorudeckux npobdiaem. [Ipugymars
TPU CIIOCO0A BBIIIOJHEHUS 3aJaHUsA

Vpok 19 4.2. Tema: HopmaTussr 1
Teopus: 9T0 TaKOe HOPMATUBLI (HOPMBI BDEMEHU).
KomMeHTapuy K IPOBEIEHUIO UCCIELOBAHUSA 10
PelIeHNIO SKOJIOTUYECKOM IPO6JIEeMbI OUUCTKU
TEPPUTOPUN.

IIpaxmura: paspaboTaTb IPOTPaMMYy UCCJIEL0BA~
HUS II0 OIIpeJieIeHUI0 HOPMAaTUBOB IJid pobora,
KOTOPBHII OyZeT pelraTs 3afauy 10 OUUCTKE
TEPPUTOPUU OT 3arpPA3HEHUA
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Koua-Bo
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PABJIEJL 5

POBOTHI 11 SMOIIII

Yporu
20, 21

5.1. Tema: OMOIUOHAJIBHBII POOOT

Teopus: conuanbuble GyHKIUU podora. CrrocoOwI
nmepegavu 9SMOIuil po6oToM Ha 6ase maaT(OPMbI
EV3. Bioku «9KpaH» U «3BYK», PYHKIIUNA

U 0COGEHHOCTH.

IIpaxmuka: 10 CIPABOYHOM CHCTEMe Y3HATH O IPO-
rpaMMHOM OJIOKe «DKpaH», ero HacTpoiikax. Ilo
CIIPABOYHOM cHCTEME Y3HATH O IIPOrPAMMHOM
0JI0Ke «3BYK», €ro HacTpoikax. OnucaTb HaCTPOIi-
KU IIPOTPAMMHBIX OJIOKOB «JKPaH» U «3BYK»,
BBIIOJIHUTH 3aAaHUT

VYpoxk 22

5.2. Tema: IIpoext «Bcerpeua»

Teopus: KOMMEHTAPUU K BBITIOJHEHUIO IIPOEKTA.
YrTouHeHMe IIeJIeH, 3a8aY U OXKUJAEMbBIX PEe3yJIb-
TaTOB.

IIpaxkmuka: co3gaTh IporpaMmy s pobora,
KOTOPBII JOJYKEH YCTAaHOBUTH KOHTAKT C IIPEACTa-
BUTeJIeM BHE3eMHOU uBUIn3anuu. IIpoBepurs
PaboToCIOCOOHOCTD, OTJIAAUTH

Vpoxk 23

5.3. Tema: KoHkypeHTHas pa3BegKa

Teopus: cyTb KOHKYPEHTHOI pa3BeIKU, IeJIb ee
pa6oTel. K uemy npuBOAUT HEJOOIIEHKA KOHKY-
PEHTHOI pasBeIKU.

IIpaxkmuka: rccienoBaTh OJIOK yIIPaBIEHUA
«Orupmanue», ero HasHaAYeHUe, BOSMOXKHOCTH U
CIIOCOOBI HACTPOEK

VYpoxk 24

5.4. Tema: IIpoexT «Pa3aMuHUpOBaHUE»

Teopus: poGOTHI-CAIEPHI, X OCHOBHBIE (DYHKITUN.
Kaxk ymnpasisiorT po6oTamMu-canepaMmu.
IIpaxmuka: yIydmmuTh IPOrpaMMy IJId PA3MUHU-
POBaHUsA, B3SIB 32 OCHOBY IIPOTPAMMY, IIPUBE/EH-
HYIO B 3aJjaHUU

PABJIEJI 6

IIEPBBIE OTEYECTBEHHBIE POBOTBI

Ypoxk 25

6.1. Tema: IlepBbIii pOOOT B HalIel cTpaHe
Teopus: nepBbIe poccuiicKue podoTHI, KpaTKas
XapaKTePUCTUKA POGOTOB.
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IIpakxmuka: co3gats Moxysnb «Pyka» us3 KoH-
CTPYKTOPA, UCIIOJIH30BaTh OJIOKU: «3BYK»,
«IKpaH», «Oxunanue», «CpegHUN MOTOP» .
ITpoBepuTh paboTOCIIOCOOHOCTH POGOTA, OTJIAAUTH

PABJIEJI 7 | UMUTAIIUS 5

VYpoxk 26 7.1. Tema: PoGOTHI-CUMYIATOPSBI 1
Teopus: poGOTHI-TpeHAKEPHI, BUABI pOOOTOB —
UMUTATOPHBI 1 CUMYJIATOPBI, HASHAYEHNE 1 OCHOB-
HBbIE€ BO3MOYKHOCTHU.

IIpaxkmuka: TpoBeCTH UCIIBITaHUA poboTa «Pyka»
u «Pobora-camepa»

VYpoxk 27 7.2. Tema: AIropuT™M M KOMIIO3HI[U ST 1
Teopus: 9TO TaKOe aJrOPUTM, OTKYA IOSIBUJIOCH
9TO CJIOBO. KOMIIO3UIIMA — 3TO JIMHEHHBINA aJiro-
PUTM, 0COGEHHOCTHU JINHEITHOTO aJIrOPUTMA.
IIpaxkmuka: TPOBECTH UCCJIELOBAHUE 10 BBITIOJ-
HEHHBIM IIDOEKTaM, HaﬁTH IIporpaMmbl, KOTOPbIE
MOAXOMSAT IO OIIpeieJIeHre «INHeNHbIe aJIro-
PUTMBI»

Ypoxk 28 7.3. Tema: CBoiicTBa aJIropurMa 1
Teopus: Tpu3HaAKU JUHENHOTO aJITOPUTMAa — Ha-
qaJyo 1 kKoHell. CBO¥iCTBA aJITOPUTMOB.

IIpaxmuka: BEIIIOJHUTE IPAKTUYECKYe 3aJaHu s

VYpoxk 29 7.4. Tema: Cucrema KOMaH/I MCIIOJHUTEJLS 1
Teopus: 3HAKOMCTBO C IIOHATUAMYU «KOMAaHIa»,
«UCIIOJIHUTENb» , «CUCTEMAa KOMAaH[ UCIOIHUTE-
Js». CBOMCTBO CHCTEMBI KOMAH/] UCIIOJHUTEJIS.
IIpaxmuka: cMBICI, 1IeJIb U OKULaeMble Pe3yJIbTa-
THI IPOEKTA « BEIMYCKHUK »

VYpok 30 7.5. Tema: IIpoexT « BRImMyCKHUK» 1
IIpakmuka: BHIIOJHUTH IPOEKT « BBITYCKHUK »,
CcOo3aaTh UMUTATOP IIOBEAEeHUA BBIIITYyCKHUKA,
COCTABUTDH IPOTrPAMMY-UMUTATOP ITOBEEHU S
BBIIIYCKHUKA II0 COCTABJIEHHOMY aJITOPUTMY.
ITpoBepuTs paboTOCIIOCOOHOCTH, OTIALUTD,
IIPOBECTH UCIBITAHUS
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PABJIEJ 8

3BYKOBBIE UMHUTAIINI

Vpoxk 31

8.1. Tema: 3ByKOBOIi peJaKTOP U KOHBEPTEP
Teopus: OCHOBHBIE IOHATUSA «3BYKOBOM pefak-
TOpP», «KOHBEPTEP».

IIpaxmuka: tpakTudecKkas paboTa B 3ByKOBOM
pemakTope

Ypox 32

8.2. Tema: ITpoekr «Ilocianue»

Teopusi: KOMMEHTaPUU K BBIIIOJHEHUIO IIPOEKTA.
CMBbICT IPOEKTA, 11eJb, 3a4aul U OXKULaeMble
pe3yJIbTaThI.

ITpakxmurka: BEIIOJTHUTH IIPOEKT C UCIIOJIb30BAHU-
eM MHCTPYKIIUil, yKasaHHBIX B maparpade.
ITpoBepuTh Pab0TOCIOCOOHOCTH POOOTA, ITPOBECTH
WCIBITAHUSA, OTJIAAUTD

Ypox 33

8.3. Tema: IIpoekr «Ilapoas u OT3HIB»

Teopusi: KOMMEHTAPUY K BBIITOJIHEHHUIO IPOEKTA.
CMBICJI IIPOEKTA, I1eJIb, 3alaUl U OXKUjaeMble
pPe3yJIbTaTHhI.

ITpaxmurka: BHIIIOJHUTH IPOEKT C UCIIOJIb30BAHN-
eM MHCTPYKI[MI, YKa3aHHBIX B maparpade.
ITpoBepuTh Pab0TOCIOCOOHOCTH POOOTA, ITPOBECTH
UCIBITAHUSA, OTJIAAUTD

PABJIEJI 9

SARJIOYUTEJIBHOE 3AHATHUE

VYpok 34

9.1. Tema: IlonBeaeHne UTOrOB
IIpaxkmuka: Tpe3eHTaIUs BHIITOJHEHHBIX IIPOEK-
TOB POOOTOB
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6 knacc

ITexs: hpopMUPOBAHE OCHOB TEXHOJIOTUU IPOEKTUPOBAHUS PO-
0OTOTEXHUUECKUX CHCTEM 34 CUET MCIIOJb30BAHUSA UCCIEeN0BATEIhb-
CKHUX 1 TBOPUECKUX METOJOB B IIPOI[ECCE BBIMOJHEHNA IPOEKTOB.

3apaun
Ob6yuarouwue

e [Ipomom:xuTh (opMUPOBaHINE AKTHUBHOTO CJOBaps B obOJacTu
POOGOTOTEXHUKU U MTPOEKTUPOBAHUS;

* chopMHUPOBATH MpeACTaBIeHe 00 OCHOBHBIX AETAJAX U y3Jax
POOOTOTEXHUUECKOTO KOMILJIEKTa, B YACTHOCTH MOTOPAX IJIsd
po6oTOB, IATUNKOB;

° I0OBHAKOMUTH C U3MepPeHueM SAPKOCTH CBeTa U I'POMKOCTH 3BY-
Ka, a TaK’Ke crocobaMu U eIUHUIIAMU U3MePeHUs APKOCTU U
3BYKa;

°* IIPOJOJIKUTH (OPMUPOBAHIE U PA3BUTHE MPELNCTABICHUIA O Me-
TOLAX U IIpHueMaxX KOHCTPYHUPOBAHUSA POOOTOB;

* IOBHAKOMUTh Y4YAIIUXCS C OCHOBAMM pPa3paboTKU IIUKJIIYe-
CKHX aJI'OPUTMOB, AJTOPUTMOB BETBJIEHMS M BCIIOMOIaTeJIb-
HBIX AQJIFOPHUTMOB IPH CO3JaHUU POOOTOTEXHUUYECKUX KOH-
CTPYKIIUIL;

* IPOJOJIKUTH COBEPIIEHCTBOBAHME HABLIKOB COOPKU U OTJIAIKIU
POOOTOTEXHUUECKUX CUCTEM;

* PaCIIMPUTL NPEACTABJIEHNE O BU3YaJIbHOM A3BIKE IJIS TIPO-
TPaMMUPOBAHUA POOOTOB;

° CHCTEeMAaTU3UPOBATh U/WJIN IIPUBUTH HABLIKU PaspabOTKM pas-
HOOOPAa3HBIX ITPOEKTOB POOOTOTEXHUUECKUX CHCTEM.

Paszeusarouue

* IT03HAKOMUTDH YUAIINXCS C OCHOBHBIMU IIOHATUAMU TEOPUU CHU-
CTeMbI NICKYCCTBEHHOI'O NHTEJIJIEKTAa 1 CIIOCO0aMU IPUMEHEeHN A
ee B poOOOTOTEXHUKE;

* CII0COOCTBOBATH 3aMHTEPECOBAHHOCTH B CAMOCTOATEIHLHOM pac-
IMIMPEeHUU KPYyrosopa B 00JaCTH KOHCTPYUPOBAHUSI POOOTOTEX-
HUYECKUX CUCTEM;

* IPOJOJIXKUTEL (popMUpOBaHNME U pasBuTve NHQGOPMAINOHHON
KYJbTYPbI, YMEHIA OPUEHTHUPOBATHCA B MH(POPMAIIMOHHBIX I10-
TOKaxX 1 paboTaTh ¢ PAa3HBIMU NCTOUHUKAMU MH(POPMAI[UN;
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CHUCTEeMAaTU3NPOBATh 3HAHUS YUAIIIUXCS B 00JIaCTH MaTeMaTUKU
¥ PACIIUPUThH IPEACTaBJIeHe 0 IPUMEHeHUN MaTeMaTUIeCKUX
3HAHUI 1 YMEeHUHN B pOOOTOTEXHUKE;

MOOIIPATH CTPeMJIeHWEe K IPUMEHEHUIO CBOero IIOTeHI[HaJjia B
TOMCKEe OPUTHUHAJBbHBIX HAeH, 00HAPYKeHUU HeCTaHIapTHBIX
pelieHunii, K pa3BUTHUIO TBOPUECKUX CIIOCOOHOCTEIT;

MPUBUBATHL HABLIKU CAMOCTOATEJIBHOTO IIPOBEAEHUS UCCIEm0-
BaHUI POOOTOTEXHUYECKUX CHUCTEM;

comeicTBOBATh CAMOPAa3BUTUIO B (POPMHUPOBAHUMN YCIIEITHBIX
JUYHBIX CTPATeTU KOMMYHUKAIINY 1 PA3BUTUIO KOMIIETEHITUHA
IpU yUYaCcTUU YUSHUKOB B KOMaHIHOI padorTe.

BocnumamenvHhbLe

IIpomom:xuTh (hopMUpOBaHUE MHTEPECA K IIPAKTUUYECKOMY ITPU-
MEeHEeHWIO 3HAaHWI, yMEeHU 1 HAaBBIKOB B IIOBCETHEBHOM JKM3HU
¥ B JaJabHeHIeM caMooOpa3soBaHUN;

TOOIPATH IleJEeYCTPEMJIEHHOCTh, YCepANe, HACTONUYUBOCTb,
ONTUMUI3M, BEePY B CBOU CUJIBI;

CIIOCOOCTBOBATh PA3BUTHUIO KPUTUUYECKOTO MBINIJICHUS, YMEHUA
CaMOCTOATEJbHO BEIpabaThIBATh KPUTEPUH OIeHKHU ITPOEKTOB;
OOAAepP:KUBATh IIPEJCTABJICHME YUaIllUXCs O 3HAUMMOCTU 00-
IeuejIOBeUYeCKX HPABCTBEHHLIX I[€HHOCTEH, H0OpOosKeIaTeib-
HOCTHU, COTPYAHNUECTBA;

VKPeIIATh CIIOPTUBHBIN MyX, CIIOCOOHOCTh COXPAHATH yBasKe-
HUEe K COIePHUKAM U IIPEOJ0JIeBATh CTPECC BO BPeMs O0yUeHU s
1 COPEBHOBAHUI;

IPUBUBATH KYJbTYPY OpraHua3aliuu padouero Mecrta, IIpaBHJjIa
obOpalleHus CO CJAOKHBIMU 1 OIIACHBIMU MHCTPYMEHTAMMU;
BOCHHUTBLIBATH OEPEeKJIMBOCTh U CO3HATEJbHOE OTHOIIeHUE K
BBEPEHHBIM MATePUAJIbHBIM IIEHHOCTAM.

Oxunpaemblie pesysibTaTbl
IIpedmemmnuvLe

Yuamiuecs:

OyIyT MOHUMATh CMBICJI OCHOBHBIX TEPMUHOB POOOTOTEXHUKU,
MIPaBUJIBHO IPOU3HOCUTH U aJeKBATHO NCIIOJIb30BATh;

MOMMYT MPUHIINIBI Pab0OThI U Ha3HAUEHE OCHOBHBIX OJIOKOB U
CMOTYT OOBACHATHL HMPUHIIUIILI UX KCHOJH30BAHUA IIPU KOH-
CTPYUPOBAHUU POOOTORB;
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IMOMMYT, KaK IIPOU3BOJUTCS U3MePeHre APKOCTHA CBETa U I'POM-
KOCTH 3BYKAa, OCBOAT €NUHUIILI U3MEPEHUS U CMOTYT IIpUMe-
HUTh 5TU 3HAHUA HPU IPOEKTUPOBAHUU POOOTOTEXHUUYECKUX
cHUCTEM;

CMOTYT IIOHSATh KOHCTPYKIIMIO M HasHAUeHUE PasHbIX BUIOB
aJTOPUTMOB: BETBJIEHUS, IIUKJINUYECKNE U BCIIOMOTaTeJIbHbIE,
a Tak/Ke CMOI'YT INPUMEHATh WX B IIPOIECCEe COCTABJICHUS
aJTOPUTMOB M NPOTPAMMUPOBAHUA [JIsI IIPOEKTUPOBAHUSA
po6oTOB;

OCBOAT Pa3pabOoTKy aJIrOPUTMOB C MCIOJb30BAHNEM BETBJIEHUS
¥ IUKJOB, CMOIYT HCIIOJIb30BATh BCIIOMOraTeJbHbIE aJro-
PUTMBI;

CMOI'yT IIPOAHAJIM3NPOBATH AJTOPUTM M MIPOTPaMMy, BHECTHU
KOPPEKTUBELL B COOTBETCTBUM C 3aJaHIEM;

NPUOOPETYT HABLIKW BBIIIOJHEHUS IIPOEKTOB B COOTBETCTBUU
C 3aJaHUAMU B yUueOHUKEe U/UJIU YCTHO CHOPMYJTHUPOBAHHOIO
3aJlaHuUA Iearora;

pacIiupAT MPEeJCTABJICHUE O BO3MOYKHOCTSIX HCIIOJIb30BAHUSA
IaTYNKOB KACAHUS, CBETOBBIX 1 3BYKOBBIX MTaTUNKOB.

MemanpedmemHnuore

Yuamuecsa cMOTyT:

HaAWTM TPAaKTUYECKOEe IIPUMEHeHWe 3HAHUAM N3 MaTeMaTUKU
IS PeIlleHnsd 3aiad UM Peain3aliuy IPOeKTOB;

MMOJIYYUTH HABBIKM PA0OTHI C PA3HBIMU HMCTOYHUKAMU UHQOP-
Manuu Kak B medyaTHOM (OyMaskKHOM), TaK W B 39JIEKTPOHHOM
BU/JE;

CHCTEMATU3MPOBATh IIPEACTABJICHNE O CHCTeMaX MCKYCCTBEH-
HOI'0 MHTEJLJIEKTA U UCIIOJb30BAHUU €Tr0 B POOOTOTEXHUKE;
YCOBEPIIIEHCTBOBATh TBOPUYECKE HABBIKY U 9(D(PEeKTUBHBIE IIPU-
MBI JIJIsI PeIIeHUs IPOCThIX TeXHUYECKUX 3a0ay;
YCOBEPIIIEHCTBOBATh HABBIKU U IIPUEMbl HECTAHAAPTHBIX ITO-
XOMI0OB K PEIeHNIO 3a1a4 NN BbIMIOJHEHNIO IPOEKTOB;
mpuobpecTy YyHUBEPCAJIbHbIE HABBIKYU U MOAXO0AbI K IIPOEKTUPO-
BaHUIO POOOTOB 1 OTJIaJKEe POOOTOTEXHUUECKUX CHCTEM;
HWCIOJIb30BATh CBOU 3HAHUS [JIsI CAMOCTOATEJIHLHOrO IIPOBE[e-
HUS MCCJEeNOBAHUINI M YCOBEPIIEHCTBOBAHUA POOOTOTEXHUUE-
CKUX CHUCTEM U IIPOEKTOB.
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Juunocmmnure

Yuamimecs cMOTYT:

* MOJIYUYUTH COITUAJBHBLINA OIBIT YyUYACTUSA B WHAUBUIAYAJIBHBIX U
KOMAaHIHBIX COCTSIA3aHUAX;

* HAWTU CBOW METOABI M BOCTPEOOBAHHBIE HABBIKM IJIS TPOAYK-
TUBHOTO yYacTUs B KOMaHIHOMN paboTe;

* ybequThCcsA B IIEHHOCTU B3aMMOBBIPDYUYKU, MOAAEPIKaHUSI TO0OPO-
JKeJlaTeJIbHO 00CTAHOBKHU B KOJLJIEKTUBE;

* HAYUYUTHCS HUCIIOJb30BATH HABBIKM KPUTUYECKOr0 MBIIILJIEHUS B
mpoiiecce padoThl Hal MIPOEKTOM, OTJIAAKU U IIyOJUYHOTO Ipe-
CTaBJIEHUSI CO3JaHHBIX POOOTOB;

* YKPEIIUTh U YCOBEPIIIEHCTBOBATDH B ce0e UyBCTBO CAMOKOHTPOJIS
Y OTBETCTBEHHOCTH 34 BBEPEHHBIE I[eHHOCTH;

°* Pa3BUTh BHUMATEJbHOE U MHPeAyIpPeIuTeJIbHOEe OTHOIIeHHEe K
OKPYIKaIOIIUM JIIOIAM 1 000PYJOBAHUIO B IIpoIilecce paboThI.

YyeOGHO-TeMaTu4yeckoe njaHupoBaHue.
6 knacc
(34 4)

PA3SJEJI 1: KOCMUYECKHUE NCCJIIENOBAHUS (4 1)

Teopusa

KocmoumaBTuka. MccnemoBanus Jlywwl. Ilenu umcciaemoBaHus,
KOCMHUUYEeCKMe IIporpaMMbl pasHbIX crpadH. CaMble M3BECTHBIE CO-
BpeMeHHbIe POOOTEI B KOCMOCE.

ITepBoiii KoHCTPYKTOP 9BM BACM-1.

IIpaxmuka: BHITIOJTHEHUE IPOEKTOB 110 MaTepuajiaM yueOHUKA.

PA3JIEJ 2: UCKYCCTBEHHBIN UHTEJIJIEKT (4 u)

Teopus

WUckyccTBeHHbIl nHTEMNIEKT. Asad ThiopuHT, ero paboThl B 00-
JaCTU NCKYCCTBEHHOTO MHTEJJIeKTA.

NurenneKTyaabHble POOOTHI, IMTOKOJEHUA WHTEJJIEKTYaJbHBIX
po6oToB. BO3MOKHOCTH CIIPABOUYHBIX CHCTEM B MHTEPHETE.

LEGO MINDSTORMS Education EV3. Uurepdeiic cupaBou-
HOM CHUCTEMBI.

ITpaxmuka: BBITIOJTHEHWE IPOEKTOB 10 MaTepuajlaM yueOHuKa.
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PAS3EJI 3: KOHIIEIIT-KAPBI (1 1)

Teopus
ITorsarue 06 saekTpomoduIe. KoHIlenT-Kaphl, X Ha3HaAUeHUE.
IIpaxkmuka: BHITOJIHEHE UCCIEI0BATEIBCKOTO IIPOEKTA.

PA3EJI 4: MOTOPEI JISI POBOTOB (2 1)

Teopus

ITonaTue o cepBomoTOpax m Taxomerpax. HazHaueHne, OCHOB-
vble QyHKnuu. CoctaB cepBonpuBona. IIpuHIMOE paboThl Taxo-
MeTpa.

IIpaxkmuka: BBINOJHEHUE SKCIEPUMEHTOB, HUCIOJb3Yys CBeJle-
HUA K naparpady.

PA3IAEJI 5: KOMIIBIOTEPHOE MOOEJINPOBAHUE (2 u)

Teopus

Mopens. MopennpoBaHMe: OCHOBHBIE 3Tallbl MOAeJINPOBAHUSA,
ey CO3MaHMsa MOJEJIeH.

ITouarue o 3D-MoeTMPOBAaHNY ¥ TPOTOTUIUPOBAHUMU.

IIpakmuka: ocBoeHHe BO3MOKHOCTe#l mporpammbl LEGO
Digital Designer.

PA3IEJI 6: IPABUJIBHBIE MHOI'OYT'OJIBHUEKU (1 4)

Teopusa

ITepBbie poccuiickre poOOTHI, KpaTKas XapaKTepPUCTUKa Pobo-
TOB.

IIpaBuABHBIZ MHOTOYTOJBHUK, €ro OCOOEHHOCTU, IIPU3HAKH,
npumMmeneHure. [I[puMepbl TPaBUIBHBIX MHOTOYTOJIBHUKOB B IPUPO-
ne. ITpoexT «KBagpar».

Ilpaxkmura: «KBagpar» — paBum)KeHMe poOoTa IO KBajpary.
AJsropuTMm, TporpamMma, cOOpKa, UCIIbITaHUe.

PA3JIEJI 7: IIPOIIOPIINS (1 )

Teopus

Hcnonb3oBaHue MeToa IIPOIIOPIIUY AJISA ONpeAesieHns U 3ama-
HHUS yIJjia IIoBOpoTa pobora.

IIpakmuka: BHINOJNIHEHUE TpoeKTa «IluemoBox», mpoBeneHUTE
SKCIepUMEeHTAa 110 3aJaHuI0 13 yUeOHUKA.
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PA3JIEJI 8: «<BCE ECTB YUCJIO» (1 1)

Teopus

Buger nmukioB nasa podora. UTo Takoe utepanusa U yCJI0BUE BBI-
X0Jla U3 ITUKJIA.

Hywmeposorus, ee cyTb 1 0COOEHHOCTH.

Ilpakxmuka: BHITIOJTHEHVE IPOEKTA.

PA3AEJL 9: BCIIOMOT'ATEJIBHBIE AJITOPUTMBI (1 u)

Teopusa

BcnomorarenbHble anroputMbl. CriocoGbl cO3MaHMA BCIIOMOTa-
TEeJIbHBbIX aJITOPUTMOB.

IIpumeps! mporpamMM cO BCIOMOTaTEJAbHBIMU aJTOPUTMAaMU.

IIpaxmuka: BeIIOJTHEeHNE IIPOEKTA.

PA3EJI 10: «OPTAHBI YYBCTB» POBOTA (4 1)

Teopus

Crioco6bI MO3HAHWA MHUPA YEJOBEKOM: OIIyIeHUWe, BOCIPUI-
THe, IpeAcTaBIeHNe.

Pob6or — mMomenb uesioBeKa. DJIEKTPOHHBIE JATUUKU — CIIOCO-
OBl IOJIyUYeHUsT nH(pOpMAIIUH.

JlaTuuk-ceHCOD, JAaTUYUK 3ByKa. HacTpoiika JaTumKOB.

Bugyasnmusanuu 3Byka. PeHnepunr.

IIpakmuka: cocTaBjeHHe IIPOrpaMMBbI AJiA POOOTOB, aHaIU3
U IIPpOBeEPKa ee paboTocmocoOHOCTH. BEITTOIHEHE IPOEKTOB.

PA3JEJI 11: BCE B MUUPE OTHOCHUTEJIBHO (2 u)

Teopus

WNamepenue 3ByKa, uccienoBanusa Anexcannapa Benna. Eqxuan-
IIbI I3MEPEeHns 3BYKAa.

KoukareHamusa, BbIBOJI CHMBOJIOB Ha dKpaHe, aadaBuUT, KOTO-
PBIH MOKeT BocirpousBecTu poboT. Biiok «KoHKaTeHaIimus» .

IIpakxmuka: BBITIOJIHEHUE TTPOEKTA, aHAJIN3 U IIPOBEPKa Ha pa-
G0OTOCIIOCOOHOCTD.

PA3OEJI 12: BESOITACHOCTH JOPOKHOI'O IBUMKEHUA
(6 9)

Teopus

BesomacuHocTh mOpPOKHOrO ABUMKeHUA. HasHaueHme maTyuKa
IBeTa U APKOCTHU, TPU PEeKUMa JaTUNKa, HACTPOIKA PEsKMMOB.
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IToTpebuTenbcKUe CBOMCTBA aBTOMOOWIIS, T'le OHU HPOABIAIOT-
cs. YCJIOBHBII BBIOOD, peaausanusa yCJIOBHOTO BbIOOPA C IIOMOIIIHIO
aJropuTMa BeTBJeHUsA. Biok «IlepekjiouaTenab», ero 0COOEHHO-
ctu. OcHOBHBIEe HacTpPoiiKku O6sioka «IlepeKkroyaresnsy».

IIpakmuka: BBITIOJHEHWE IIPOEKTa, aHAJW3 M NIPOBEpKa Ha
paboToCIIOCOGHOCTD.

PA3JAEJ 13: POTOMETPHUA (3 1)

Teopus

fpkocThb cBeTa, eAMHUILI U3MepeHUA ApKocTu cBeta. OpueH-
THUPOBOYHAA OCBEIIIEHHOCTH OTAEJIBHBIX O6’beKTOB.

IIpaxkmuka: BBITIOJHEHWE IIPOEKTa, aHAJW3 M NIPOBEpKa Ha
PaboTOCIIOCOOHOCTS.

PA3JEJ 14: TATYUK KACAHUS (2 1)

Teopus

HaTtunku Kacanua. Kaxk paboraer matumk Kacanud. Hasuaue-
HUE U CIOCO0BI UX MCIIOJb30BAHUA.

IIpaxmuka: BBITIOJTHEHWE NIPOEKTa, aHAJIW3 W IIPOBEPKa Ha
PaboTOCIIOCOOHOCTE.
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MpumMmepHoe NoypoyHoOe nnaHupoBaHue

6 kanacc (34 4)

Ne pasmena/
ypoKa

Copep:xanue

Koix-Bo
Jyacos

PA3IEJI 1

KOCMMNYECKHUE NCCJIIEHOBAHNSA

Vpok 1

1.1. Tema: KocmoHaBTHKA.
Po6GoThI B KOCMOCe

Teopus: KpaTKue cBeeHNA 00 OCHOBHBIX COOBITH-
AX B 00JIaCTV KOCMOHABTUKY U CBEJEHUS O
CTpaHaxX C MUJIOTUPYEeMOH KOCMOHaBTHUKOM. Camble
M3BECTHBIE COBPEMEHHBIE POOOTHI B KOCMOCE.
IIpaxmuka: BBIIOJHUTH 3aJJaHU, NCIOIb3Y I
cBeJleHUA 13 yueOHUKA I MHTePHET-PeCcypPChl

VYpoxk 2

1.2. Tema: KocMuueckne mpoeKThI

Teopus: nepBbIii KOHCTPYKTOP 9BM B3CM-1,
KOTOPBINA MCIIOJIB30BAJIY IIPU PacueTax TpaeKTo-
puM BBIBOJA HA OPOUTY IIEPBBIX CIIYTHUKOB.
KpaTkue cBejeHUsI ¢ KOMMEHTAPUAMU K BBIIIOJIHE-
HUIO IPOeKTOB «IlepBrIil ciyTHUK» 1 «HKuBo
rpys».

IIpaxkmuka: BEIIOJHUTH IPOEKTHI, UCIIOJIb3Y
MaTepuaJsbl yueOHuKa u «O01uit miaaH paboTsl
HaJ poOOOTOTEeXHUUECKON 3amauein»

Vpok 3

1.3. Tema: UccaegoBanue JIyHbI.
IIpoexT «IlepBsiii JyHHBII MapadoH»

Teopus: KpaTKIe CBEJEHNA 0 KOCMUUECKHUX
uccyeJoBaHuSAX. BaskHelre coObITUSA UCCTIEH0-
Bauud JIyusl. Ilenn ucciefoBannsa, KOCMUYECKIIEe
IIPOrpaMMbl Pa3HBIX CTPaH.

IIpaxkmuka: BEITOJTHUTH IPOeKT «IlepBbIit
JIyHHBIA MapadoH» II0 MaTepragaM yueOHUKa

Ypoxk 4

1.4. Tema: I'paBUTAIIMOHHBIH MaHEBP.
IIpoekT «O6paTHas ctopoHa JIyHBI»

Teopus: 9T0 TaKoe I'PAaBUTAIMOHHBINA MaHEBD.
KoMMeHTapuu K BBIIOJIHEHUIO ITpoeKTa «Oopar-
Had cTopoHa JIyHBI».

IIpaxkmuka: BEITOJTHUTH IPoeKT «O0paTHas
cropoHa JIYHBI» B COOTBETCTBUY C 3aJaHUEM
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Ne pazgena/ Conepianue Koxa-Bo

yYpoOKa JacoB
PABIIEJ 2 | ICKYCCTBEHHBIV MHTEJIJIEKT 4
Vpok 5 2.1. Tema: Tect Toropunra u npemus Jleouepa. 1

HcKyccTBEeHHBIN NHTEIEKT

Teopus: KpaTKue CBeIeHUA O BBIIAIOIIEMCS
yuenom Auane Trropunre, ero paborax B obacTu
HCKYCCTBEHHOI'O MHTEJIJIeKTa. B uem cMbICa TecTa
Triopunra. 3a 4To IpuUcCyKaaT npemuio JleGHe-
pa. YTo Takoe UCKYCCTBEHHbI! MHTEJJIEKT.
IIpaxkmuka: BLIIOJHUTH 3aaHUe C UCIIOJIb30Ba-
HIEM CBEeJeHUN 13 TabJIUIbL

VYpox 6 2.2. Tema: HHTEIIEKTyaIbHBIE POOOTHI. 1
CrpaBouHbIE CHCTEMbI B HHTEPHETE

Teopus: nHTENIEKTyaIbHBIE POOOTHI. [ToKOIEHUA
WHTEJIEKTYaJIbHBIX POOOTOB, KAKME 3JIeMEHTHI
HEeOOXOAUMBI IJIA NHTEJJIeKTYaJIbHBIX POOOTOB.
B03MOXXHOCTHY CIIPABOYHBIX CHCTEM B MHTEPHETE.
IIpaxkmuka: BEIIOJHUTH 3aiaHue ¢ 000CHOBaHVEM

BBIBOJIOB
VYpoxu 7, 2.3. Tema: UcrioTHUTEIbHOE YCTPOICTBO. 2
8 IIpoexT «IlepBbIe nccieqoBaHUA»

Teopus: kpaTkue cBefieHusA 06 nuHTEepdeiice
cupaBouHoit cucrembl LEGO MINDSTORMS
Education EV3.

IIpakxmura: uccinenoBanue nHTepdeiica cupaBoy-
HO# CHCTEMBI ¥ CAMOCTOATEJbHOEe 3HAKOMCTBO

¢ naopmaIiueil o 60JIbIIOM MOTOPE, PYJI€BOM
YIIpaBJIeHUU U HE3ABUCUMOM YIIPABJIEHUU MOTOPA-
MU, a TaKyKe UX HaCTpOlKax u pesxmmax. KpaTrkue
cBeseHUdA 0 IpoekTe «IlepBble MccaeOBaHUA» .
IIpaxmuka: BLIMOJHUTH IpoeKT «IlepBbie
HCCJIeJOBaHUS» U 3aJaHUA

PASIEJI 3 | KOHIIEIIT-KAPBI 1

Vpok 9 3.1. Tema: UTo TaKoe KOHIENIT-KAPHI. 1
IIpoekT «Illoy MOIKHO MMPOIOIIKATHCS »

Teopus: 9T0O TaKoe KOHIIENIT-Kapbl U AJISA Yero ux
cosnarT. UTo Takoe aneKTpoMoOunb. Kparkue
KoMMeHTapuu K npoexTy «I1loy moKHO mposoI-
YKaThCS» .

IIpaxmuka: OTBETUTH Ha BOIIPOCHI 3aJaHUA.
BBITOTHUTE TPOEKT U 3aAaHU
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PASNIEJI 4

MOTOPBI OJId POBOTOB

VYpok 10

4.1. Tema: CepomoTop. TaxomeTp

Teopus: KpaTKue CBeIeHUA O CEPBOMOTOPaX 1
TaxoMmerpax. HaszHaueHue, OCHOBHBIE (DYHKIIUH.
Cocras cepBonpuBoza. IIpuHIIUIIEI PAGOTHI
TaxoMeTpa.

IIpaxkmuka: rcciiefoBaTh OGHY M3 0COOEHHOCTEN
CepBOMOTOPA, BHIMOJHUTH 3aaHre. BBITOJTHUTD
SKCIIEPUMEHT, UCIOJb3yA CBeJeHNU U3 3aJaHni
K naparpady

VYpok 11

4.2. Tema: IIpoexr «Taxomerp»

Teopus: KpaTKue CBeIeHUSA O BBITTOJTHEHUN
poeKTa.

IIpaxmurka: BEIIOJHUTH IPOEKT « TaxomeTrp» —
co3maTh AJs poboTa MPUOOPHYIO MaHeJb, 0To0Opa-
YKAIOIIYI0 KOJINYECTBO 000POTOB B MUHYTY II0
nporpaMmme B aparpade. BeimostHUTE 3aganusa
K naparpady

PABJIEJL 5

KOMIIBIOTEPHOE MOIEJIMPOBAHUE

Ypoxk 12

5.1. Tema: Moageau u MogeIMPOBaHNE

Teopus: 9T0 TaKOe MOJIeJIb, B Y€M CMbICJI MOJEJIN-
POBaHUsA, YTO MOMKHO MOZeaInupoBaTh. OCHOBHBIE
9Tambl MOAEJIUPOBAHUS U KPATKAas XapaKTePUCTU-
Ka aramnoB. [{esu co3ganus Mozesie.

IIpaxkmuka: BLIIOJHUTH 3alaHUs K maparpady

Ypoxk 13

5.2. Tema: Iludposoii tusaiinep.

IIpoekr «IlepBas 3D-momens»

Teopus: kpaTkue cBeieHus: o 3D-monenupoBanun
¥ IPOTOTUIINPOBAHUY.

IIpaxmuka: OCBOUTH BOBMOYKHOCTHU IIPOTPAMMBbL
LEGO Digital Designer. syunTts unrepdeiic u
MHCTPYMEHTHI IPOTPAMMBbI. BHITOITHUTE ITPOEKT
«ITepBasa 3D-mozesnb» B COOTBETCTBUY C 3aJaHM-
AMU

PASNIEJI 6

ITPABMJIBHBIE MHOI'OYT'OJIBHUEM

Vpok 14

6.1. Tema: Yrapl MpaBUIBHBIX MHOTOYTOJIbHUKOB.

IIpoexT «KBagpar»
Teopus: uTo TaKOe NPABUJIbHBIN MHOTOYTOJIbHUK,
ero oco0eHHOCTH, I10 KAKUM IIPU3HAKAM MOYKHO
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MMOHATH, YTO MPAMOYTOJbHUK MPABUJIbHBIN.
IIpumepsl IPaBUIbHBIX MHOTOYTOJIBHUKOB B
npupoze. KommenTapuu K npoekty «KBagpars».
IIpaxkmuka: BEIIOJTHUTH IPOoeKT « KBagpaT» —
IBUIKEeHUe poboTa II0 KBaJgparTy. AJITrOpuUTM,
mporpaMmma, cO0pKa, UCIIbITaHUe

PABJIEJI7 | IIPOIIOPITUS 1

Vpok 15 7.1. Tema: MeToa IpOmMOpIiUM. 1
IIpoekT «ITuemorom»

Teopus: nCIoOJIb30BaHUE METOAA IPOIIOPIIUU AJIS
ompeeseHNsA U 3aJJaHUs yrJia IOBOpoTa poboTa.
KomMmeHTapuu K 3amanuio « Beruuciienue podora
II0 TPEYTOJbHUKY» U K BBIMOJHEHUIO IPOEKTa
«ITuenoBom>».

IIpaxkmuka: BHIIOJHUTD 3aJaHNUsA. BBIIOJTHUTD
upoekT «ITuenoBog». IIpoBecTu 9KCIIEPUMEHT
10 3aJaHUI0

PASIEJI8 | «BCE ECTb UYHMCJIO» 1

VYpox 16 8.1. Tema: Hrepanuu. Marusa uuces 1
Teopus: 9T0 TaKOe UTEPAIUA U YCIOBHUE BHIXOAA
u3 IUKJIa. Buasl muKJIoB aada pobora. Hymepoo-
TUsl, ee CyTh 1 OCOOEHHOCTH.

IIpaxkmuka: BEINOJTHUTH NIPOeKT «CuacTiauBasa
BOCBMEPKa» I10 3aJJaHHOI IporpamMMe Ha PUCYHKeE.
BbIMOMTHUTS HACTPOUKY U IPOBEPUTH PAOOTOCIIO-
cobHOCTh poboTa. IIpoBecTy sSKCIIepUMEHT,
COCTaBHUTh IIPOTrPaMMBI I10 3aJaHUAM

PA3IEJI9 | BCIIOMOI'ATEJIBHBIE AJITOPMTMBI 1

VYpok 17 9.1. Tema: BirosxkeHHbIe YncCIA. 1
BenmomoraresbHbIe aIropuTMBI

Teopus: 9TO TaKOe BCIIOMOTATeJIbHbIE aJITOPUTMBI.
Crioco0bI CO3LaHMA BCIOMOTATEJIbHBIX aJITOPUT-
MoB. IIpuMepsl mporpaMm CO BCIIOMOTATEIbHBIMU
QJITOPUTMaMMU.

IIpakmukxa: BEINOJHUTH IPOEKT «IIpaBUIBLHBIN
TaxXOMeTpP», IPOBECTU UCCJIEIOBAHUS 1 O0bACHUTD
paboTy TaxoMeTpa, CPABHUTD aJI'OPUTMBI IIPO-
rpamm «Taxomerp-1» u «Taxomerp-2», 060CHO-
BaThb OTBETHI
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PABIIEJ 10

«OPTAHBI 9YBCTB» POBOTA

Vpok 18

10.1. Tema: YyBcTBEeHHOE MTO3HAHME.

PoGor nmosnaer mup

Teopus: KaK 4eJIOBEK IIO3HAET MUD, CTAAUN
TO3HAHUS: OIIYIIleHNe, BOCOIPUATHE, IpecTaBie-
uure. Po6oT — 3T0 Mozean yesioBeka. Po6or ¢
IIOMOII[BIO JaTYUKOB IIoy4daeT nHpopmanumo. Yto
TaKoe 3JIEKTPOHHBII AaTUuK. [laTunK-ceHcop, AaT-
YUK 3ByKa. HacTpoiiKa JaTInKOB.

IIpakmura: TPEHUHT. BBINOIHUTS 3ajaHUA

VYpox 19

10.2. Tema: IIpoekTs: «Ha crapt, BHUMaHue,
mapu!» u « IHCTUHKT CAaMOCOXPaHEeHU S »
Teopus: KOMMEHTAPUY K BBITIOJHEHUIO IIPOEKTOB.
ITpaxmuka: cCOCTaBUTH IPOrPAMMEIL AJIsI POOOTOB
[0 3aJJaHUI0, IPOAHAIN3UPOBATE X, IPOBEPUTH
paboTrocmoco6HoCcTh. COCTaBUTH IPOrPaAMMY,
YCOBEPIIIEHCTBOBATH €€ 110 3aJaHUI0

VYpoxk 20

10.3. Tema: IIpoeKTsI « ABTOOTBETUYHK »

u «PoGoT-kykynika»

Teopus: cyTh IPOEKTOB « ABTOOTBETUUK» U «Po-
GOT-KYKYIIIKa», KPATKNE KOMMEHTAPUU K BBIIIOJI-
HEHUIO IPOEKTOB.

IIpaxmuka: BEIIOJHUTH IPOEKT « ABTOOTBET-
YUK », UCIIOJIb3Ys CBeJeHUA U3 3aJaHUI U IPO-
rpaMmy Ha pucyHKe. [IpoBecTu ucnbiTaHusA,
YCOBEPIIIEHCTBOBATH IIPOrPAMMY II0 3aJaHUIO.
BuIToTHUTE TPoeKT « POOOT-KYKYIITIKAa», IPOBECTU
uccyegoBanusi. IIpoBepuTh paboTOCIIOCOOHOCTH
pob6oToB

Ypoxk 21

10.4. Tema: IIpoekT «Busyamusupyem
TPOMKOCTH 3BYKa»

Teopus: cyTh Busyaausanuu 3syKa. YTo TaKoe
peHzgepunr. KpaTkue KOMMeHTapUU K BBIMIOJIHE-
HUIO IIPOEKTA.

IIpaxkmuka: BHIIOJHUTD IPOEKT, UCIOJIb3Y
mporpaMmy Ha PUCYHKE, IIPOBEPUTH PaboTOCIIO-
COOHOCTD
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PA3IEJI 11| BCE B MUPE OTHOCUTEJILHO 2

VYpox 22 11.1. Tema: Kak usmepurs 3BYK. 1

IIpoexT «M3mepuTesas ypoBHS HIyma»

Teopus: nsmepeHue 3ByKa, UCCIeLOBAHUA AJleK-
carzpa Besia, eTMHUIILI U3MepPeHUs 6eJ U JeIu-
6ex. IIpumepsl rpOMKOCTHY 3ByKa. KpaTkue
KOMMEHTapUU K IIPOEKTY.

IIpaxmuka: BEIIOJHUTE IPOEKT «Idmepurenb
YPOBHS IIyMa» 110 3aganusaM. IIpoBeputb paboTo-
CIIOCOOHOCTH

Vpok 23 11.2. Tema: KoukaTeHamust 1
Teopus: 9To TaKoe KOHKaTeHAIUs, BHIBOJ CMBO-
JIOB Ha 9KpaHe, KaKoil aJ(aBUT MOYKET BOCIIPOMU3-
BecTu poboT. Biox «KoHKaTeHausa».
IIpaxkmuka: BEIIOJHUTDH 38JaHUA, IIPOBECTU
9KCIEePUMEHTHI ¢ 0JIoKkoM « KOHKaTeHAuA» .
VYcosepiiieHCTBOBATH IIporpammy «Vamepureiab
YPOBHSA IIyMa», UCIIOJIb3yA 0JI0K « KoHKaTeHa-

Usi»
PA3EJI 12| BESOIIACHOCTH HOPOMHOT'O IBUMKEHUS 6
VYpoxk 24 12.1. Tema: IIpo6aemsr JJTII. 1

JJaTuuk uBera U IPKOCTH

Teopua: kparkue cBegenud o ITII u Ilne namaru
sxeptB [TII. HasnaueHue naTuymka pera u
APKOCTH, TPU PEKUMA JaTUNKa, HACTPOHKa
PEeKUMOB.

IIpaxkmuka: BHIIOJHUTD 3aJaHUA, TOJKJIIOUNB
JaT4yuK IBeTa u apkoctu. [lodHakoMuThCsa

C 0COOEHHOCTAMU PEIKUMOB AaTUYNKA uepes cipa-
BOUHYIO cucTeMy. [IpoaHaninsupoBaTh IPOTrPaAMMbI
10 3alaHUAM, IIPOBECTH DKCIIEPUMEHTHI

VYpoxk 25 12.2. Tema: ITpoekT «/lHeBHOII aBTOMOOUJIIE» 1
Teopus: KOMMEHTapUU K BBHIIOJHEHUIO IIPOEKTA.
IIpaxmuka: BHIIOJHUTH IPOEKT «J[HeBHOMI
aBTOMOOUJIb», COCTABUTE AJITOPUTM U IIPOTPAMMY,
IPOBEPUTH PAOOTOCIIOCOOHOCTH
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Vpok 26

12.3. Tema: IloTpe6uTeLCKHE CBOMCTBA TOBapa.
IIpoexT «Be3omacHbBIiI aBTOMOOWIIB »

Teopus: moTpedbuTEIbCKUE CBOMCTBA aBTOMOOUIISA,
T/le OHU IIPOSIBISAIOTC. UTO TAKOE YCIOBHBII
BBIOOD, peansanusa YCJIOBHOT'O BHIOOPA C IIOMOIIIBIO
asroputma BeTBJIeHuA. Biok «Ilepekirrouareis»,
ero 0CO0EHHOCTHU 1 HACTPOMKA.

IIpakxkmuka: BEINOJHUTH IIPOEKT «Be3omacHbIi
aBTOMOOWJIb» , UCIIOJIb3Y s IIPOrPAMMY Ha PUCYHKE
B 3aJJaHUU

Vpok 27

12.4. Tema: IIpoekr «TpexcKopocTHOE AaBTO»
Teopus: KpaTKUe CBEJEHUA O IIPOEKTe. ¥ TOUHEHUE
1eJiv ¥ 3a/ad.

IIpaxmuka: BBIIOJHUTH IPOEKT B COOTBETCTBUY

C 3alaHuEeM

Vpok 28

12.5. Tema: IIpoexr «Hounasa MoxHUS»

Teopus: ocHOBHBIE HacTpOKM O0s10Ka «Ilepexsrio-
yareab». KpaTKue cBejleHUA O IPOEKTE. ¥ TOUHE-
HUe I[eJIU U 3a7a4.

IIpaxkmuka: BHIOJHUTE IPOEKT B COOTBETCTBUAN
c saganuamu. [IpoBepuTh paboTOCIOCOOHOCTD

Vpok 29

12.6. Tema: IIpoexT « ABTO Ha Kpaio»

Teopus: KpaTKUe CBEJEHUA O IIPOEKTe. ¥ TOUHEHUE
3aJaHuii, IeJn 1 3amad.

IIpaxmuka: BEIOJHUTH IPOEKT, UCIOIL3Y s
nporpamMmy «PoGoT Ha KpHIIIe» ¢ OLHUM U IByMS
oaTyuKaMu

PABJIEJ 13

DOOTOMETPUA

Ypox 30

13.1. Tema: I3MepeHUe APKOCTH CBETA

Teopus: APKOCTH CBETA, €NUHUIILI U3MEPEeHU A
AprocTHu cBeTa. OPUEHTUPOBOYHASA OCBEIEHHOCTD
OTJeIBHBIX 00 BEKTOB.

IIpaxkmuka: BEIIOJIHUTH 3ajaHue U yUeOHO-
HICCJIe[OBATEIBCKYIO PA0OTY IO U3MEPEHUI0
APKOCTU CBETA C IIOMOIIBIO JaTUYNKOB
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Vpoxk 31 13.2. Tema: IIpoexr «Pexum qusa» 1

Teopus: KpaTKUe CBeJEHUA O IIpoeKTe «Pesxum
IHs», YTOYUHEHUeE I1eJIU, 3aa4 U Pe3yJIbTaTOB.
IIpakmura: BBITOJNHUTH IPOEKT «Pexum gHA»,
KCITOJIb3Ys IPOrpaMMy Ha puCyHKe. IIpoBepuTs
pPaboToCIoCcOGHOCTD

Vpok 32 13.3. Tema: IIpoekT «M3mepuresr OCBelIEeH- 1
HOCTH»

Teopus: KpaTKue CBeIeHUS O IPOEKTe, YTOUHEHUE
meJiv, 3a7ja4 U pe3yJIbTaToB.

IIpakmuka: BEINOJHUTH IIPOEKT «3MepuTens
OCBEII[eHHOCTU » , IPOBEPUTH PAOOTOCIIOCOOHOCTH

PABIEJ 14| TATYUK KACAHUA 2
VYpok 33 14.1. Tema: TakTuapHbIe ourymeHusa. JlaTyuk 1
KacaHus

Teopus: HadHAUEHVE U CIIOCOOBI MCIIOJIB30BAHUA
IaTynKoB KacaHusa. Kak pabGoraeT qaTuyuk
Kacanusi. KoMMeHTapuy K BBIIIOJHEHUIO IIPOEKTa
«CucremMa aBTOMATUYECKOTO KOHTPOJISA

IBepei».

IIpaxkmuka: BHIIOJIHUTH 3aaHue. BIOJHUTD
npoekT «CucreMa aBTOMATUUYECKOTO KOHTPOJISA
nBepeii». IIpoBepuTh paboTOCIIOCOOHOCTH

VYpoxk 34 14.2. Tema: IIpoexr «IlepepsiB 15 MunyT», 1
npoekr «Kro He paGoraer — ToT He ecT»

Teopus: KOMMEHTAPUU K BBIIOJHEHUIO IPOEKTOB.
VTouHeHUE 1eJIU U 3a/1aU, OXKUTAEMBIX Pe3YJIb-
TaTOB.

IIpaxkmuka: BHIMOJIHUTE TPOEKT «Ilepepslis

15 MUHYT» U UCCJIEJOBAHUS 110 3aJaHUSIM.
ITpoBepuTrh paboTOCIIOCOOHOCTE. BHITTOJIHUTE
mpoekT «KTo He paGoTaeT — TOT He €CT», IIPOBE-
puTh paboTOCIIOCOGHOCTH
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7 knacc

IMexsb: popMupoBaHUE TEXHUUECKON I'PAMOTHOCTU M Yy4eOHO-

Mo3HaBaTeJbHOI KOMIETEeHIMH Ha 0ase MHTerpamuu podoToTex-
HUKH CO IIKOJbHBIMHU IIPEIMETAMH U 34 CUET BBIIOJHEHUS KCCJIe-
IOBATEJIbCKUX M TBOPYECKUX IIPOEKTOB PA3JMYHON HAIIPABJIEH-
HOCTH.

3apaum
Ob6yuarouwue

IIpomomxuTh (hopMUPOBaHUE U PACIIIUPEHNE aKTUBHOTO CJIOBA-
P B 06JaCTH TEXHUKU, POOOTOTEXHUKU U ITPOEKTUPOBAHIST;
MPOJOJIXKUTL 3HAKOMCTBO C HasHAUeHMEeM W OCHOBHBIMI BO3-
MOJKHOCTAMU OJIOKOB M Y3JIOB POOOTOTEXHUYECKOTO KOMII-
JIeKTAa;

MO3HAaKOMUTD IMTKOJBHUKOB C KOAUPOBAHUEM U NeKOAUPOBAHU-
eM nHGOpMAaIuN, METOAAMI KOAUPOBAHUS;

MMO3HAKOMUTH ydYalIuXCsA C OCHOBaAaMU (DUBUKU: APKOCTHIO U
OCBEII[€HHOCTHIO, 3BYKOBBLIMU BOJIHAMU, CKOPOCTBHIO IBUKEHU,
eIUHUIIAMU W3MEPeHUS SPKOCTH, OCBEIeHHOCTH U YaCTOTHI
KoJiebaHMil 3ByKa, PACCTOAHUA U CKOPOCTU ABUKEHUS;
MPOJOJIXKUTL COBEPIIIEHCTBOBAHNE HABBIKOB KOHCTPYHUpPOBA-
HUs, COOPKU U OTJIAAKU POOOTOTEXHUUECKUX CHUCTEM;
pacIIupuTh IIPEICTABJIEHNE O BU3YAJbLHOM SI3BIKE MIJIA IIPO-
TpaMMUPOBaHUA POOOTOB;

CHUCTEeMATHU3UPOBATH U 000OIIIUTHL METOIBLI U IIPHUEMbI pa3paboT-
KU pasHOOOPa3HBIX IIPOEKTOB POOOTOTEXHUUECKUX CUCTEM;
MO3HAKOMUTH YUAIIIUXCS C UCIIOJIb30BAHUEM TAaTUYNKOB YJIbTpPA-
3BYKa U OJIOKOB «3BYK» U «IlepemenHasm».

Paseusaroujue

IIpomomxuTs (opMHUPOBAHME MATEMATHUYECKOU KYJbTYPblI U
OCHOB OMOHUWKU [IJIA PaCIIUpPEHUA KPyrosopa ydamiuxcsa B 00-
JIaCTH POOOTOTEXHUKMU;

pacIiIupuTh IpeJcTaBJIeHre O MaTeMaTUYeCKOM MOJeJIUpPOBa-
HUU IIPY KOHCTPYUPOBAHUU POOOTOB;

pacuimpuTh IpejcTaBieHre 00 MCIOJIb30BaHUN POOOTOB B pas-
HBIX 00JIaCTAX 3SHAHUM;
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IPOJOJINKUTH MHUIIUUPOBATH 3aMHTEPECOBAHHOCTD B CAMOCTOSI-
TeJHLHOM PACIIIUPEHUU KPYyro3opa B 00J1aCT KOHCTPYUPOBAHUA
POOOTOTEXHUUECKUX CHUCTEM;

OPONOJIXKUTH (pOpMUPOBAHWE U pasBUTHE UH(MOPMAIMOHHON
KYJIbTYPbl, YMEHUS OPUEHTHUPOBATHCA B MH(POPMAITMOHHBIX II0-
TOKax 1 paboTaTh ¢ pa3HBIMU MCTOUYHUKaAMU MHOOPMAIIUN;
MO3HAKOMUTDH YyUAIUXCA C MCIIOIb30BAHUEM METOIOB OIITHUMIU-
341Uy IIPU KOHCTPYUPOBAHUU POOOTOTEXHUUECKUX CHUCTEM;
IPOJOJI)KUTL TOOIIPATH CTPeMJIEHWEe K IIPUMEHEeHUIO CBOEro
MOTeHITAJIa B TOWCKE OPUTMHAJNBHBIX HIel, O0HaApY:KeHUU
HeCTAHTAPTHBIX PeIIeHui, K PasBUTUIO TBOPUECKUX CIIOCO0-
HOCTeI1;

TIPOJOJIXKUTEL (hOPMUPOBAHKNE HABBIKOB CAMOCTOATEIHLHOTO IPO-
BeIeHUs WCCJEOBAHUMN C IOMOIILI0O POOOTOTEXHUUYECKUX CU-
cTeMm;

COMeiCTBOBATh CAMOPA3BUTUIO B (POPMHUPOBAHUU YCIEITHBIX
JUYHBIX CTPATeTUH KOMMYHUKAIIUN 1 PA3BUTHUIO KOMIIETEHITHH
OpU YyYaCTUU YUEHUKOB B KOMaHAHOU padore.

BocnumamenvHhuoLe

IIpomomxuTs (hbopMUpPOBAHNE NHTEPECA K IPAKTUUECKOMY IIPU-
MeHEeHWIO 3HAHWI, yMEHU 1 HAaBHIKOB B IIOBCETHEBHOM JKM3HU
¥ B JaJIbHEHIIIeM caMoOOpa30oBaHUN;

HOOIIPATH IleJIeyCTPEeMJIEHHOCTh, YyCepane, HaCTONYWBOCTD,
ONTUMU3M, BePY B CBOU CUJIBI;

CIIOCOOCTBOBATH PA3BUTHUIO KPUTHUUYECKOTO MBIIIJIEHUA, YMEHUS
CaMOCTOATEJIbHO BhIPAbaThIBAThL KPUTEPUH OLEHKH IIPOEKTOB;
HOAJEeP;KMBATh IIPeACTaBJIeHUe YydYaIllUXCA O 3HAUYMMOCTHU
o01IleueIOBeUeCKNX HPaBCTBEHHBIX II€HHOCTEH, mJ00poskesa-
TeJIbHOCTH, COTPYAHUYECTBA;

VKPeILIATh CIIOPTUBHLIN AYX, CIIOCOOHOCTH COXPAHATL yBaske-
HIEe K COIepHUKaM 1 IPeoJoJeBaTh CTPecc BO BpeMs O0yUYeHUs
Y COPeBHOBAHUIA;

OPUBUBATH KYJbTYPy OpraHuU3aliuu paboduero Mecra, IIpaBUJja
o0palieHus CO CJIOKHBIMU U OIIACHBIMU MHCTPYMEHTAMMU
BOCIIUTHIBAThL OEPEKJIUBOCTL U CO3HATEJIbHOE OTHOIINeHUE K
BBEPEHHBIM MaTePUAaJIbHBIM I[eHHOCTIM.
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OXupaembie pe3ysbTaTbl

IIpedmemmnuie

Yualuecs:
* OyAyT MMOHUMATh CMBICJI OCHOBHBIX TEPMUHOB POOOTOTEXHUKU,
TMPaBUJIBHO TPOU3HOCUTDH U aJeKBATHO MCIOJIb30BaTh;

* MOWMYT MPUHIIUIIBI Pa0OTHI U Ha3HAUEHMEe OCHOBHBIX OJIOKOB U
CMOTYT OOBACHATHL HPUHIUILI UX KCHOJH30BAHUA IPU KOH-
CTPYUPOBAHUU POOOTOB;

* CMOT'YT IIOHSATH NPUHIUIIBI KOAUPOBAHUA W AeKOIUPOBAHUS,
a TaksKe uAeu HCIIOJb30BAHUSA UX B POOOTOTEXHUUYECKUX CHU-
creMax;

* CMOI'YyT HCIIOJb30BATh 3HAHUA U3 00JIACTH (PU3UUYECKUX OCHOB
POOGOTOTEeXHUKHU JJIs IIOCTPOCHUA POOOTOTEXHUUECKUX CUCTEM;
® CMOT'YT OCYIIIECTBJIATE CAMOCTOATEJbHYIO PA3pPaboTKy aJTrOPUT-
MOB U IIpOTrpaMM C HCIIOJIb3OBaHUEM KOHCprKHI/Iﬁ BeTBJIEHUA,
IIUKJIOB, & TaKJKe HCIOJb30BAThL BCIOMOIAaTEeJbHBIE AaJII0-

PUTMBI;

* CMOT'YT CAMOCTOATEIBHO U/MJIN C IIOMOIIILIO IIefarora Impous3Bo-
IUTH OTJIAAKY POOOTOB B COOTBETCTBUU C TPEOOBAHUAMU IIPO-
eKTa;

* IpuOOPEeTyT HAaBBIKM CAMOCTOSATEJNHLHOTO BBINOJHEHUS IIPOEK-
TOB B COOTBETCTBHU C 3aJaHUAMU B y‘{eﬁHI/IKe I/I/I/I.TII/I YCTHO
c(OPMYJINPOBAHHOTO 3aJaHUA IIeJarora;

* PACIHIMPST IIPEACTABJIEHNE O BO3MOYKHOCTSAX WCIIOJb30BAHUS
IaTYNKOB yJbTpasBykKa u OjokKa «Ilepemenmasi», cMoryT uc-
IIOJIB30BATh 3HAHMA IIPU BBIIIOJIHEHNHU IIPOEKTOB;

* CMOTYT BBINIOJHATH HACTPONKU OJIOKOB «3BYK» u «Ilepemen-
Hasi», a TAKKe JaTUNKa «YJIbTPa3BYK».

MemanpedmemHuore

Yualuecss cMOTyT:

¢ IIPMMEHATHh 3HAHUA M3 MaTeMaTukKu, ansmcn u ouoJoruu JJIA
pellleHns 3aay NI PeaIu3aluy IPOeKTOB;

* MOJIYYUTHh HABBIKU PaOOTHI C PA3HBIMU HCTOUHHKaMU HHMOP-
Manuu Kak B medyaTHOM (OyMasKHOM), TaK W B 39JIEKTPOHHOM
BUE;

® yCOBEPIIEHCTBOBATH TBOPUYECKUE HABBIKU U dP(PeKTHUBHBIE IIPU-
€MBI OJIAd PeIIIeHN A CJIOMKHBIX TEXHNYECKUX 3agav;
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YyCOBEPIIIEHCTBOBATh HAaBbIKM M IIPHMEMbl HECTaHJAPTHBIX IIOM-
XO0O0B K PEeIIeHNIO 3a4a4 MJIN BBIIIOJITHEHMWIO IIPOEKTOB;

YCOBEPIIIEHCTBOBATh YHUBEPCAJIbHbIE HABBIKM U IPUEMBI KOH-
CTPYUPOBAHUS POOOTOB M OTJAAKU POOOTOTEXHUUECKUX CIC-
TeM;

PacCIIUpPUTh IpPeACTaBIeHNEe O MeTOIaX OIITUMU3AINI B POOOTO-
TeXHUKe Ha IpUuMepaXx BBLITTOJHEHUS IMPOEKTOB ¢ 3aaueil mouc-
Ka JIy4IIIeTo KOHCTPYKTHUBHOTO PEIIeHNd;

HWCIIOJIB30BATh CBOUM 3HAHUSA AJII CAMOCTOSTEJLHOTO IIpOBeje-
HUSA HCCJEeIOBAHUI 1 YCOBEPIIEHCTBOBAHUA POOOTOTEXHIUE-
CKUX CHCTEM U IMPOEKTOB;

YCOBEpPIIIEHCTBOBATh YMEHUs padoTaTh WHIWUBUAYAJIbHO U B
rpyiie, ILIAHKPOBATH CBOIO JesATEJbHOCTH B IIpoIlecce pas-
pPaboTKM, OTJAAKM U HCCJEeJOBAaHUA POOOTOTEXHUUYECKUX
CHCTEM.

JluunocmHhuvLe

Yuarmiuecsa cMOTyT:

MOJIYYUTH COI[UAJBHBIA OIBIT YUYACTUA B WHAWBUAYAJIbHBIX U
KOMAHIHBIX COCTSIBAHUAX;

HAWTH CBOM METOJIBLI X BOCTPEOOBAaHHBIE HABBIKU [JISI MPOIYK-
THUBHOI'O yUYaCTUSI B KOMaHIHOHI padore;

y0enuThCs B IIEHHOCTH B3aMMOBBIPDYUKH, MOAAEPIKAHUSI T0OPO-
JKeJIaTeJIbHOM 00CTaHOBKU B KOJIJIEKTUBE;

WCIIOJIb30BATh HABBIKYM KPUTHUUYECKOTO MBINIJIEHUS B IIpollecce
PaboTHI Ha IIPOEKTOM, OTJIAAKU U IIyOJUUHOTO MIPEeICTaBIeHUA
CO3IaHHBIX POOOTOB;

YKPENUTh U YCOBEPIIIEHCTBOBATh B ce6e UYBCTBO CAMOKOHTPOJIS
¥ OTBETCTBEHHOCTH 34 BBEPEHHBIE I[eHHOCTH;

pasBUTh BHUMATEJIbHOE M IIPEIYyIIPEeAUTEIbHOE OTHOIIEHUE K
OKPY KaIOIIUM JIIOAAM 1 000PYAOBAHUIO B IIPOIlecce paboThI.
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7 Kxnacc

(344)

PAS3JEJI 1: CUCTEMBI IIEPEBOJIA (2 1)

Teopus

fIspiku Mmupa. KpaTkue cBefileHUS 0 PA3rOBOPHBIX A3BIKAX.

SI3bIK 0O0IIEHUSA B KOMNIBIOTEPHBIX CceTAX. KoMIBIOTEpHBIE
IIepeBONUUKY, Ha3HAUEHVE, BOBMOXKHOCTH. BBl IePEeBOSYNKOB.

KpaTkue cBefjleHUsI 0 TEXHUYECKOM IIepeBOJe.

IIpaxkmuka: BBITIOJIHEHE IIPOEKTAa, aHAJIN3 U IPOBEPKa Ha pa-
60TOCIIOCOOHOCTD.

PA3JEJI 2: KOOMMPOBAHUE (4 u)

Teopus

ITonaTua «kon» U «KoAuUpoBaHue». [lekogupoBaHue.

Asbyka Mopse. [Ipurnuner kogupoBaHua B a30yke Mopae.

Cucrema rpadoB B KOZUPOBAHUY. BBITOTHEHIE KOZUPOBAHUA C
IIOMOIIBIO CUCTEMBI I'padoB.

IIpaxmurka: BBIIOJIHEHNE IIPOEKTA, aHAJIWS3 U IIPOBEpPKa Ha pa-
60TOCIIOCOOHOCTb.

PA3JIEJI 3: MUP B IIBETE (1 1)

Teopus

IIBeT. 3HaUeHUeE I[BeTa B YKU3HU UeJIOBEKA.

PexuMbl paboThI JATUNKOB: APKOCTh WM APKOCTH OTPAYKEHHOTO
nBera. Onpenesienue 1BeTa podoroM. EAMHUIIEI n3MepeHUsa IPKO-
ctu. IIpuHIIKIIBEI PA00THI CBETOAMOIA.

IIpaxmuka: BBITIOTTHEHUE UCCIEI0BaTEIBCKOTO IPOEKTA.

PA3JIEJ 4: MUP 3BVEKA (1 1)

Teopus

3ByK. PacnpocTpaneHre 3ByKOBBIX BOJIH B Bo3nyxe. Kak ueso-
BEK CJBIIINUT 3BYK.

ITpuanun paboThkl TPpoOMKOTOBOpUTENsA. HasHaueHue auddyso-
pa. Hacrora KosmebaHUA — XapaKTePUCTHUKA 3ByKa. EAMHUIIB 13-
MepeHUsI YaCTOThI KOJeOaHUM 3ByKa. BUABI 3BYKOB B 3aBUCHUMO-
CTU OT YaCTOTHI.

Biok «3ByK», ero o0cOOEHHOCTH U HAaCTPOIKA.

IIpakmuka: BHIIOJIHEHE UCCIEeL0BAaTEeIbCKOTO IIPOEKTAa.
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PA3JEJI 5: POBOTHI B JIECOIIOJIOCE (1 u)

Teopusa

3aluTHBIE JeCcHbIle HacarKIeHnsa. BUAbl KOHCTPYKIIUH JIeCOIIO-
aocel. HasHaueHme 3amuTHOI JiecomoJiockl. Pabora poGoTOB 1O
3aIurTe Jeca.

IIpaxmuka: BBITIOJHEHNE UCCIEI0BATEIbCKOT0 IIPOEKTA.

PAS3JEJI 6: YNVICJIO I (3 u)

Teopus

OKpPYKHOCTD, paguyc, nuaMmeTp. CImoco6bl BLIUMCISHUH.

YucJio 1, ICTOPUYECKUE CBEIEeHU S, BEIUNCIECHNY YNCIaA 1.

IIpaxkmuka: BBITIOJIHEHNE IPOEKTAa, aHAJIN3 U IIPOBEPKa Ha pa-
60TOCIIOCOOHOCTD.

PASOEJ 7: USBMEPSEM PACCTOSIHUE (2 1)

Teopus

ITouaTue o KypBUMETpPEe U OJOMETpe, Ha3HAUeHNE, BO3SMOIKHO-
ctu. Bumsl omoMeTpoB: MuU(MPOBOIT M aHAJNOTOBBIN. OTamuusa pas-
HBIX BHIOB OJOMeTpoB. MaTemaTuueckKas MOZeJb OJOMETpA.
ITocTpoeHne MaTeMaTUYECKOM MOIEJIH.

ITocTpoenue momenu kKypBumerpa. CBeeHUs O CEPBOMOTOPE U
3ybuaToM KoJiece.

IIpaxmuka: BBITIOJHEHNE UCCIEI0BATEIbCKOr0 IIPOEKTA.

PA3JIEJ 8: BPEMSI (1 1)

Teopusa

Bpewmsa. Ucropuueckue cBeneHUA 00 m3MepeHun Bpemenu. Exu-
HUIBI UBMEPEHUS BDEMEHN.

OcoGennoctu 60Ka «Talimep» mjis mamepenus speMmenu. IIpo-
rpamma «Tatimep».

IIpaxmuka: BpinioNiHEeHUEe npoeKkTa «CeKyHIoMephl», IIpoBeIe-
HUe 9KCIIepUMEeHTa 10 3aJaHUI0 U3 yUYeOHUKA.

PA3SAEJI 9: CUCTEMA CIIOPTHUBHOI'O XPOHOMETPAKA
(29)

Teopus

Taiimep. IIpuHIUIIEI PabOThl M €AUHUIILI M3MEPEHUs B Tau-
mepe.
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Ilpaxmuka: caMOCTOATEeJIbHOE KOHCTPYUPOBaHMEe OJIOKOB AJIA
BBIJIEJIEHUA MUHYT, CEKYHJ, MUJJINCEKYH]; IPOBEJIEeHNE MCIIbITA-
HUNA.

PA3JAEJI 10: CKOPOCTD (2 q)

Teopus

CxopocTs. EnuHUIEI U3MEPEeHUA CKOPOCTH.

Buge!l geuskeHnsi. PaBHOMEpHOE 1 HepaBHOMEPHOE IBUYKEHUE.
OcobeHHOCTH.

IIpaxkmuka: BEIIOJHEHNE UCCIEL0BATEIHCKOTO ITIPOEKTA.

PASJEJI 11: TIE YEPIIATb BOOXHOBEHUE (5 4)

Teopusa

Buonuka. ITpenmer nzyuenusa. [IpumeHenre 3HaHUTT OMOHUKH.
XapaxkTepucTuka dacTeil OmoHuUKU. VcIoJb30oBaHNE 3HAHUKN K3
OMOJIOTMY B TEXHUUYECKUX CUCTEMAaX.

Hatuuk yabrpasByka. IIpuHiiun paboTsl JaTYUKa yJIbTPAa3ByKa.

IIpuHIMIIEI PA0OTHI JaJbHOMEpPA.

IIpaxmuka: BBIIOJHEHUE HCCJIEN0BATEJIbCKUX IIPOEKTOB; CO3-
IaHVe IPOTOTUIIA OXPAHHOU CUCTEMBI 110 3aJaHUAM YUeOHUKA.

PASEJI 12: USOBPETATEJIBCTBO (2 u)

Teopus

WcTopusa moABJEHUSA SJIEKTPOMY3BIKAJIbHBIX WHCTPYMEHTOB.
TepmenBokc. ITpuHIIUTIBEI PAGOTHI BIEKTPOMY3BIKAJIbHBIX UHCTPY-
MEHTOB.

HNzobperaTenr — KTo »5T0? XapaKTepHUCTHKA HaIpPaBJIeHUS
«YMHBIT IOM>» .

IIpaxmuka: BBITIOJTHEHUE IIPOEKTA « Y MHBIM TOM» IIO IIpOTpaM-
Me «YXons, racuTe CBeT», aHaJM3 U IMPOBepKa Ha pPaboToCcIocob-
HOCTb.

PA3JIEJ 13: CUCTEMA IIO[ICUETA ITOCETUTEJIEN (8 u)

Teopus

CucreMa mojcuera IIOCeTUTeell, AJIA Uero OHa UCIOJIb3yeTcCH.
Hasmauenue u ocobennoctu Osioka «Ilepemennasa». Tumbl mepe-
MeHHBIX. XapaKTepUCTUKa pasHBIX TUIOB. HacTpoiiku O6J0Ka
«IIepemenHasa».

Ilpaxmuka: BBITIOJIHEHWE MPOEKTa, aHAJW3 U IIPOBEpKa Ha
PaboTOCIIOCOOHOCTE.
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PA3JIEJ 14: TAPKOBKA B TOPOJIE (5 u)

Teopus

IloHATHE O HMJIOTHOCTHM ABTOMOOMJIBHOTO HMapkKa. AHajaus maH-
HBIX II0 IIJIOTHOCTH aBTOMOOMJIbHOTO nmapka B Poccuu. IIpobGaemsr
MapKOBOK B 00JIBINTUX ropofax. Omucanue Moaesieil TapKOBOK.

ITouaTue 06 onTUMMU3AIIUKU Ha IpuMepe mpoeKTa «IlapKoBKa».
PexoMeHmanuu mo ONTUMMA3AIIUY IpOoTrpaMMbl «I[IapKoBKa».

Buas! o1mtub0K, BOSHUKAIOIIUX MIPU UCHBITAHUAX POOOTOB.

Ilpaxmukxa: BBITIOTHEHWE IIPOEKTa, aHaJau3 U IIPOBepKa Ha
PaboTOCIIOCOOHOCTD; AOTOJHEHIE CIIMCKA OIINOOK 1 IIpobJjeM, BO3-
HUKAIOIIUX B IIPOIlECCe UCIBITAHUM POOOTOB.
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MpumMmepHoe NoypoyHoOe nnaHupoBaHue

7 knacce (34 4)

Ne paszmesa/
ypoKa

Comepsxanue

Koi-Bo
4acos

PA3IEJ 1

CUCTEMEI ITEPEBOIJA

Vpok 1

1.1. Tema: A3BIK «4eTOBEK — KOMIIBIOTEP»
Teopus: KpaTKue CBeleHUA O PAa3TOBOPHBIX
sA3bIKaxX. fIBBIK OGIEHUSI B KOMIBIOTEPHBIX
cersix. KoMmnbioTepHuble IepeBOAUNKY, Ha3HAUE-
HIe, BOSMOXKHOCTH. BUALI IepeBOLUNKOB.
ITpaxmurka: BEIIOJHUTH IPAKTUIECKYIO PAGOTy
«KoMnbpioTepHbIe TIEPEBOAYUKN » , BaJaHUE

VYpoxk 2

1.2. Tema: TexHnueckuii mepeBox

Teopus: KpaTKue CBeIeHUSA O TEXHUIECKOM
mepeBoje.

IIpaxmuka: BHIIOJHUTD IPAKTUUECKYIO0 paboTy
«TexHUUYECKUIT TepeBOn» U 3agaHuA. [IpoBepuTsh
paboTocmoco6HOCTH

PA3IEJI 2

KOONPOBAHUE

VYpox 3

2.1. Tema: A36yxa Mop3se

Teopus: KpaTKue cBegeHusa 00 asdyxke Mopse.
ITpunnuner KogupoBauusa B asoyke Mopae.
IIpaxkmuka: BHIOJIHUTE TPOeKT « Temerpad»,
3alaHUS

VYpoku 4, 5

2.2. Tema: IIpakTuueckas padora « Komgupyem
M IeKOTUpPyeM»

Teopusa: cucrema rpad)oB B KOAUPOBaHUU. UTO
Taxkoe KoJ 1 KogupoBaHue. Kak BHIIOJIHUTH
KOJAWPOBAHUE C IIOMOIIBIO CUCTEMBI Ipados.
HexonupoBanmue.

IIpaxmuka: BHIIOJHUTD IPAKTUUECKYIO paboTy
«Komupyem u nexogupyem» u 3aganusd. IIpose-
PUTH PabOTOCIIOCOOHOCTE

Ypoxk 6

2.3. Tema: IIpakTuueckas pa6ora «Bopsda

Cc oIIMOKaMU IPHU Iepexaue»

Teopus: KpaTKUe CBEJEHUS O BHIITOTHEHUN
paboTsI.

ITpaxmuka: BHIIOJHATH IPAKTUUECKYIO PA0OTy
«Bopnba ¢ omnbxaMu Ipu IepeBoie» U 3aJaHue.
ITpoBepuTh paboOTOCIIOCOOHOCTH
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Ne pazgena/ Conepamue Koxa-Bo
yYpOKa JacoB
PA3BIIEJI 3 | MUP B IIBETE 1
VYpoxk 7 3.1. Tema: IlBeT nust po6ora. Beimosrnenune 1
IIPOEKTOB

Teopus: 3HaUeHUE IBETA B XKU3HU YEJIOBEKA.
KpaTkne KOMMEHTapUU K BHIIOJHEHUIO IPOEKTOB
«Po6oT onpeznensier iisera» u «MeHsieM OCBeIIleH-
HOCTb». Pe)XMMbI paboThl JATUNKOB: APKOCTDb U
APKOCTh OTPaskeHHoro 1sera. C IOMOIIbIO
KaKOoro dJieMeHTa pO0OT OIpeesseT IIBeT.
EquHuIel n3MepeHus ApKOCTU. [IpUHITAIIBT
paboThl cBeTOAMOMAA.

IIpakmuka: BEIMOTHUTH IPOEKT « PoboT omrpene-
JISIeT I[BeTa» I10 3aJaHUAM. BBIIIOJHUTE IPOEKT
«MeHseM oCBeIleHHOCTb» 110 3afauusaM. IIpose-
puTh paboTOCIIOCOOHOCTH

PA3IEJI 4 | MUP 3BYKA 1

VYpok 8 4.1. Tema: Yacrora 3ByKa 1
Teopus: KpaTKue CBeIeHUA O 3BYKOBBIX BOJIHAX B
Bo3ayxe. Kak uesoBeK CabIIuT 3BYK. [IpuHIIUI
paboTsl rpoMKOroBopuTesisa. HasHaueHue
nuddysopa. Hacrora KomebaHusA — XapaKTepu-
CTUKA 3BYKa. EAMHUIIBI N3MepeHUA YaCTOTHI
KoJiebaHMiT 3ByKa. BUAbIl 3BYKOB B 3aBUCUMOCTH
oT YyacToThl. BJIOK «3BYK», €r0 OCOOEHHOCTHU U
HaCTPOMKA.

IIpaxmuka: BEINOJTHUTH IPoeKT « CuMmpoHUs
3ByKa» 10 3afaHusaM. [IpoBecTu ncciaeoBaHus.
ITpoBepuTh paboOTOCIIOCOOHOCTH

PASIEJI 5 | POBOTEI B JIECOIIOJIOCE 1

Vpok 9 5.1. Tema: 3anmUTHBIE JIECOHACAKIECHUI 1
Teopus: salUTHBIE JIECHbIE HACAXKIEHUA. BUIbI
KOHCTPYKIIUIL Jecomojockl. KpaTkue cBeeHus o
Ha3HAUYEeHUU 3aIUTHOU Jiecomosiockl. KomMeHTa-
pUHU K IPOEKTaM.

IIpakmurka: BEINOJHUTH IPoeKT «JlecoBoccTaHo-
BUTeJbHASA PyOKa» II0 3aJaHUAM U IIPOEKT
«AsKypHbIe HacakaeHusa» . IIpoBepuTts paboTo-
CIIOCOOHOCTH
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Ne pasmena/
ypoKa

Comepsxanue

Koxa-Bo
9acoB

PA3IEJI 6

YHnCJIO 1IN

VYpok 10

6.1. Tema: flmamMeTp M JJINHA OKPYKHOCTU
Teopus: KpaTKue CBeileHUsI 06 OKPYIKHOCTH,
pazuyce u guamerpe. Crioco6bl BEIUNCIEHUH.
ITpaxmuka: BBIIOJHUTH IPAKTUUECKYIO PA0OTy
«He Bepb ry1azam CBOMM» 110 3aJaHUIO

VYpox 11

6.2. Tema: 9xciepumenT « Himem B3auMOCBA3b
BEJIHYNH»

Teopus: KpaTKue CBeIeHUSA O IPOBEJeHUN
SKCIIEPUMEHTA U BBIIIOJHEHUN 3aJaHUMA.
IIpaxmuka: TPOBECTHU DKCIIEPUMEHT B COOTBET-
CTBUU C 3aJaHUAMU

VYpok 12

6.3. Tema: HeMHOro HCTOpPUM 0 YUCJIE TN
Teopus: ncropuyecKkue CBeJeHUA O YUCe I,
BBIUMCJIEHUN YnucJia IIn. ROMME‘HTapI/II/I K BBIIIOJI-
HEHUIO IPoeKTa « POOOT-KAJIbKYJIATOP» .
IIpaxmuka: BEIIOJHUTH IPOEKT « POGOT-KaIbKy-
JATOpP» 1o 3amauuAaM. [IpoBeputs paboTocmocos-
HOCTH

PABIIEJ 7

N3MEPAEM PACCTOAHUE

Vpok 13

7.1. Tema: KypBumerp u ogomerp. Marematuue-
CKas MOJeJIb 0IOMeTpa

Teopus: cBejleHUS O KYPBUMETpe U OfoMeTpe,
HasHAYeHne, BO3MOYKHOCTHA. BUIbI OI0METPOB:

I POBOI U aHAJIOTOBLI. OTINYNSA PA3HBIX BUIOB
omomeTpoB. UTo TaKoe MaTeMaTUUYecKasi MOJEeJb.
ITocTpoenre MmaTeMaTueCKO MOIEIN OOMETDA.
IIpaxmuka: BHIIOJTHUTD TIPOeKT «OmomeTp» 1o
sagauuaM. [IporpaMmMmupoBaHue poboTa-omome-
Tpa II0 aJropuTMy Ha pucyHkKe. IIpoBeputhb
paboTocmoco6HOCTh

Vpok 14

7.2. Tema: Momenp KypBUMeTpa

Teopus: Kak IOCTPOUTH MOJEIb KyPBUMETpa.
CBezeHuUs 0 cepBOMOTOpPE U 3yGUaToM KoJiece.
KpaTkue cBezeHUs O BHIIIOJHEHNY 3aaHUM.
IIpaxkmurka: yCOBEPIIIEHCTBOBATH IPOTPAMMY
ozoMeTpa, BHIIOJIHUB 3asaHusd. Co3qaTs MoLessb
KyPBUMETPA, UCIOJIb3Ys PAa3JINUHbIE allllapaTHbIe
¥ IPOrpaMMHBIE BOSMOYKHOCTH
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Ne pazgena/ Conepamue Koxa-Bo
yYpOKa JacoB

PA3IIEJI 8 | BPEMJ 1

VYpok 15 8.1. Tema: Cexynma. Taiimep. 1

IIpoekT «CexyHmomepni»

Teopus: ncropudyecKkue cBeieHNA 00 U3MepeHU U
BpeMeHU. EAUHUITEI n3MepeHus BpeMEeHN.
Ocobennoctu 610Ka «Tatimep» i u3MepeHus
BpemeHu. [Iporpamma «Taiimep».

IIpaxmurka: BEINOJIHUTH IPoeKT « CekyHIOME-
pwI» o 3amaHuAM. IIpoBecTu ucciegoBaHuA

U IPOBEPUTH PabOTOCIIOCOOHOCTD

PA3IEJ 9 | CUCTEMA CIIOPTMBHOI'O XPOHOMETPAMA 2

VYpox 16 9.1. Tema: IIpoexr «CraproBas KaJauTKa» 1
Teopus: KpaTKue CBeLEHUS O BHIIIOJHEHUY IIPOEK-
Ta. HacTpoiika 6/10K0B. Y TOUHEHNe IIeJIU 1 3a1a4.
IIpaxmuka: BEIIOJHUTH IPOEKT 110 3aJaHUAM,
TIPOBEPUTH PAOOTOCIIOCOOHOCTH

Ypox 17 9.2. Tema: MuHYTBI, CEKYHIbI, MUJLJINCEKYH/IbI 1
Teopus: TpUHIUIEI PAOOTHI TaliMepa U e AUHUIIBI
usmepeHud B raiimepe. IIpoekT «Camblit mpocToi
XpoHorpad».

IIpaxmuka: caMOCTOATEIFHO CKOHCTPYUPOBATH
OJIOKU AJIsI BBIAEJIEHUS MUHYT, CeKYH], MUJLJINCE-
KyH[ (3amauus), IPOBECTU UCIbITaHUA. VCIIoIb-
30BaTh CBEIEHUS U3 3aJaHuil. BEITOIHUTE
npoekT «CambIii IpocToi xpouorpad». IIpose-
pUTH paboTOCIIOCOGHOCTH

PA3EJI 10 | CKOPOCTb 2

VYpoxk 18 10.1. Tema: IIpoekt «H3MepsseM CKOPOCTH» 1
Teopus: KpaTKue CBeieHUsI 00 N3MepeHn N
cKopocTy. EQVHUIIEI n3MEpPeHUs CKOPOCTHU.
Kommenrapuu K npoekTy «3mepsieM CKOPOCTb» .
ITpaxkmuka: BBIIOJHUTH TPOEKT « IzMepsiem
CKOPOCTH» II0 3afaHusaM. IIpoBeputs paboTocmo-
CcOOHOCTDH

Vpok 19 10.2. Tema: CkopocTh paBHOMEPHOI'O 1
¥ HEPABHOMEPHOTO JBMKEHUST

Teopus: KpaTKue CBeIeHUS 0 CKOPOCTU. Buabl
IBU:KeHUsA. PaBHOMepHOEe 1 HepaBHOMEPHOe
neuskenue. Ocobennoctu. KoMmMeHTapuu K BBI-
TOJIHEHUIO IIPOEKTa.
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Ne pasmena/
ypoKa

Comepsxanue

Koxa-Bo
9acoB

IIpakmuka: BEIMOTHUTH IPOEKT « CimaomeTp»
o 3agaHuAM. IIpoBecTu ncciaenoBanus. IIpose-
PUTH PabOTOCIIOCOOHOCTE

PABIEJ 11

TIE YEPIIATH BOOXHOBEHUE

VYpok 20

11.1. Tema: Buonuka. JlaTuynk yJIsTpasByKa
Teopus: uro ngydaer 6uonuka. IIlpumenenue
3HaHUN OMOHMKU. XapaKTepUCTUKA YacTel
6uoHuKU. Kak B TEXHUUECKUX CHUCTEMAaxX
WCIOJB3YIOTCA 3HAHUS U3 Orosiorun. JlaTunk
yabpTpa3dByka. Kak paboraer faTuuk yabTpa-
3BYKa.

IIpaxmuka: BHIIOJHUTD 3aJaHUS II0 UCCJIe0Ba-
HUIO pabOThHI JaTYNKA YIBTPa3ByKa

Ypoxk 21

11.2. Tema: IIpoekr «/laxpHOMEpP»

Teopus: KOMMEHTapUU K BBHIIIOJIHEHUIO IIPOEKTA.
ITpunnunsr paboTh faIbHOMEPA. Y TOUHEHUE
ey U 3ajJad IIPoeKTa.

IIpaxmuka: BBIIOJHUTD IPOEKT «JlanbHOMED»
10 3aJaHUAM, IIPOBECTU UCIIBITAHUS, IPOBEPUTH
pPaboToCcmoco6HOCTh JaibHOMEPA

VYpox 22

11.3. Tema: IIpoexr «PoboT-mpuaunanga»
Teopusi: KOMMEHTAPUY K BBIIIOJIHEHUIO IPOEKTA.
VYTouHeHUE K€U IPOEKTAa, I[eJIN U 3a/ad4.
ITpaxmurka: BBIIOJHUTH IPOEKT II0 CO3LaHUIO
po6oTa-IPUINIIAIIBL 10 3aSaHUSIM

VYpoxk 23

11.4. Tema: IIpoekT «Cobirromenne JUCTAHIINH »
Teopus: KOMMeHTaPUU K BBIIIOJTHEHUIO IIPOEKTA.
VYrTouHeHUe ulen IPOEKTa, IeJId U 3a1ad.
IIpakmuka: BEINOIHUTH IPOEKT «CobroneHne
IUCTAHI[NU» , IPOBEPUTH PAGOTOCIIOCOOHOCTD 110
3a/laHUIO0

Ypoxk 24

11.5. Tema: IIpoext «OxpaHHas cucrema»
Teopus: KOMMEHTapUU K BBIIIOJIHEHUIO IIPOEKTA.
VTouHeHVE ULeU IPOEKTA, IleIn U 3a5a4.
IIpakmuka: co3gaTh IPOTOTUII OXPAHHON
CHCTEMBI IIO 3aJaHUAM
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Ne pazgena/ Conepamue Koxa-Bo
YpPOKa YacoB

PA3INEJI 12 | USOBPETATEJIECTBO 2

VYpoxk 25 12.1. Tema: TepmeHBOKC 1

Teopus: ncTOPUSA MOABJICHUSA 3JIEKTPOMY3BIKAIb-
HBIX UHCTPYMEHTOB. UYTO TaKOe TepMEHBOKC.
ITpuHIUIE PAGOTHI BJIEKTPOMY3bIKAIbHBIX
MHCTPYMEHTOB.

IIpaxmuka: BHIIOJHUTH IPOEKT, CO3IaB TePMEH-
BOKC JJIsI OJHOM U IBYX PYK IO 3aJaHUAM

VYpoxk 26 12.2. Tema: IIpoekT «YMHBII JOM» 1
Teopus: KTO Takoil n3obperareab. XapaKTepu-
CTHKa HAIIPaBJIEHUS «yMHBIN noM». KommenTa-
PUU 1 PEKOMEHIAINY K BBIIOJTHEHUIO IPOEKTa
«YMHBIT ToM». Y TOUHEHUEe UAeU IIPOeKTa, eI
u 3a1ad.

IIpakmuka: BEITOIHUTD IIPOEKT « Y MHBIHN JOM »
IO IMporpaMmme « Y X0/si, TaCUTe CBET»

0 3aJaHUSAM

PABIIEJI 18 | CUCTEMA TIOJICYETA IIOCETUTEJIEN 3

VYpox 27 13.1. Tema: ITomcuer moceTurTeiei. 1
Buaok «IlepemenHas»

Teopus: cucrema mojcueTa IIOCEeTUTeJIeH, 1A
Yero oHa MCIoJib3yercsa. HasHaueHre 1 0COOEHHO-
ctu 6soka «IlepemenHasi». TUnbl mepeMeHHBIX.
XapakTepuUCTUKA Pa3HBIX TUIOB. HacTpoiiku
osioxa «Ilepemennas». KoMmMeHTapuu K IPOEKTy
«Cunraem moceruresieii», uaesd, 1eJb U 3a1aUn.
IIpakmuka: BEINOJHUTH IPOEKT «Cunraem
moceTuTeNIe» 1Mo 3aganuaM. IIpoBecTu ucubiTa-
HUS, TPOBEPUTH PABGOTOCIIOCOOHOCTH

Vpoxk 28 13.2. Tema: IIpoekT «CuacTaNBBIi IOKYIIATEIb» 1
Teopus: KOMMEHTapPUU K BBIIIOJIHEHUIO IIPOEKTA.
VTouHeHMEe ULeU IPOEKTa, IleIn U 3a1ad.
PexomMeHgamuu mo BHIIOJHEHUIO TPOEKTA.
IIpaxmuka: BEIIOJTHUTH OIPOEKT « CuacTaIuBHIN
MOKyIlaTeJb» HAa OCHOBE CHCTEeMBbI II0J[CUeTa
MOKyIaTesel o 3aJaHuAM, UCIIOJNb3Y s JaTUNK
yabpTpa3Byka. [IpoBepuTh paboTOCIIOCOGHOCTH
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Ne pasmena/
ypoKa

Comepsxanue

Koxa-Bo
9acoB

Ypox 29

13.3. Tema: IIpoekr «IIpoxox uepe3 TypHUKET»
Teopus: KOMMEHTapUU K BBHIIIOJIHEHUIO IIPOEKTA.
VTouHeHUe uxen IpoeKTa, 1eJu U 3a7ad.
PexomMeHgamuu o BHIIOJIHEHUIO IIPOEKTA.
IIpaxmuka: BEINOTHUTH IpoeKT «IIpoxon uepes
TYPHUKET» Ha OCHOBE CHCTEMBI IIo/[cueTa MoKyIa-
TeJiel 10 3aJaHUAM, UCIIOJNb3Y S JaTUNK KaCaHUsd.
IIpoBepuTs PaboOTOCIIOCOOHOCTD, IPOBECTI
VICTHIBITAHUSA

PASNEJI 14

ITAPKOBKA B I'OPOJE

VYpox 30

14.1. Tema: IImoTHOCTH ABTOMOOMJIBHOTO MIAPKA.
IIpo6reMa mapKOBKHM B MeramoJuce

Teopus: 9TO TaKOE IJIOTHOCTH aBTOMOOMJIBHOTI'O
nmapka. AHajau3 JaHHBIX II0 IJIOTHOCTU aBTOMO-
oumsbHOro mapka B Poccun. IIpoGiiemMbl TapKOBOK
B OoJibIniux ropogax. Onucanue Mojeseil mapKo-
BOK.

IIpakmuka: BEIIOJHUTH 3ajaHUe

Vpoku 31,
32

14.2. Tema: IIpoexr «IlapxkoBka»

Teopus: KOMMEHTApPUU U PEKOMEHAAIINY K BbI-
nosiHeHUIo IpoekTa. Onucanue ugeu, Leau u
3a/1a4 IPOEKTa.

IIpaxkmuka: BEINOJTHUTH IPOeKT «IlapKoBKa» mo
cxeme. BeIIOSIHUTE 3ajaHUsA

Ypox 33

14.3. Tema: OnTumuzanusa. Onsrr. UTorn
Teopus: 9T0O TaKOE ONTUMUBAIUA Ha IIPUMepe
npoekTa «IlapkoBka». PekoMmeHmamuu mo
ONITUMUBAIUY IporpaMMbl «[IapKoBKa».
IIpakxmurka: BEIIOJTHUTH ONITUMU3AIUIO K
npoekTy «IlapKoBKa» I10 ONIMCAHUIO U CXEeMe.
BeimonauTts 3agaunus. [IpoBeputs paboTocmocos-
HOCTb

Vpok 34

14.4. Tema: Ousit. UTOroBOE 3aHsITHE

Teopus: Kakue OIMMUOKY BOSHUKAIOT IIPU UCIIbITA-
HHUSAX POOOTOB.

IIpaxkmuka: DOTOJIHUTE CIIUCOK OIIUOOK U
pob6eM, BOSHUKAIOIIUX B IIPOI[ECCe UCITBITaAHUH
poboToB
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8 knacc

IMens: hopMupoBaHUe TEXHUYECKO 1 yUeOHO-TTO3HABATEILHOMI
KOMIIETEeHIIIU! Ha 6339 HNHTerpanmnm pO6OTOTeXHI/IKI/I CO IIIKOJIBHBI-
MH IIpeagMeTaMHl M 3a CUYeT BBIIIOJITHEHUA HMCCJIeJOBATEJIbCKUX M
TBOPYECKUX MPOEKTOB PA3JIMUYHON HAIIPABJIEHHOCTH.

3apaun
Oobyuarowue

e [Ipomo:KUTh pacuinpeHe akTUBHOTO CJ0Bapsa B 00JacTu Tex-
HUKHU, TeXHOJIOTUU, POOOTOTEXHUKHU U IIPOEKTUPOBAHNS;

* IPOJOJIKUTh 3HAKOMCTBO C HasHAUeHWEM UM OCHOBHBIMU BO3-
MOJKHOCTAMU OJIOKOB U Y3JIOB POOOTOTEXHUUYECKOTO KOMII-
JeKTa;

* I0OBHAKOMUTH IIKOJBbHUKOB C OCOOEHHOCTSIMHU IIPOrPaMMBbI U
IPOrpPaMMHOTO IPOAYKTA;

* IPOJOJIXKUTH 3HAKOMCTBO C MaTeMaTUYEeCKUMU OCHOBaMU PO06O-
TOTeXHUKU U TEXHOJOTUU KOHCTPYUPOBAaHUA POOOTOB;

* IPOJOJI)KUTHh COBEPIIIEHCTBOBAHNE HABBIKOB KOHCTPYHPOBa-
HUs, COOPKHU U OTJIAAKU POOOTOTEXHUUECKUX CUCTEM;

* PaCIIMPUTL INIPEJCTaBJIeHNEe 00 aJropuTMax U BUIYAJIbHOM
A3BIKE IPOTPAaMMUPOBAHUA POOOTOB;

* IIPOJOJIXKUTH CUCTEMATHU3UPOBATEL U 0000II[aTh METOABI U IIPUe-
MBI DPa3paboTKM pas3sHOOOPA3HBIX IIPOEKTOB POOOTOTEXHUUE-
CKUX CUCTEM;

* MO3HAKOMUTDH YUAIUXCA C MTOHATUEM <«HUHBEPCHUSA I[BETa», 0CO-
GEHHOCTSAMM WMCIIOJIB30BAHUA WHBEPCUU IIBETA IPU KOHCTPYHU-
poBaHUU POOOTOB;

* IOBHAKOMUTH yUAIINXCA C OCHOBAMU TEOPUYU aBTOMATHUUECKOTO
YIpaBJIeHUA U PEeryJIupoOBaHUA, BUIAMHN U THUIAMU PeETysd-
TOPOB;

* IPOJOJIXKUTH 3HAKOMCTBO yUaIIMXCA C OCHOBAMM TEXHOJOTHUU
TIPOEKTUPOBAHUA POOOTOTEXHUUYECKUX CUCTEM.

Paseusarmwue

* ChopMupoBaTh MpecTaBIeHre 0 POOOTOTEXHUKE KaK aKTyaJIb-
HOM U IIePCIEKTUBHON HAYKe;

* c(hopMHPOBATH IIPEACTaBJIeHIIE O KOHCTPYUPOBAHUU POOOTOB,
MX BO3MOJKHOCTSAX M OTPAHNYCHUAX
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* IPOJOJIKUTH (hopMHUPOBaHTE MATEMATUUECKON KYJIbTYPhI U OC-
HOB OMOHUKU AJIA PAcIIUpPeHus KPyrosopa ydaliuxcsa B obJia-
CTU POOOTOTEXHUKU;

° PaCIIMPUTDL IIPEACTABJICHNE O MAaTEMAaTHUYECKOM MOIeINpPOBa-
HUM [IPU KOHCTPYUPOBAHUU POOOTOB 34 CUET HCIIOJIb30BAHUS
o6s0Ka «MaTeMaTuKa»;

* pacHIupPUTh IIpeacTaBjeHre 00 MCII0JIb30BAaHUN POOOTOB B pas-
HBIX 00JIaCTAX 3HAHUI;

°* IPOJOJIXKUTh UHUIIMUPOBATh 3aMHTEPECOBAHHOCTDb B CAMOCTOSI-
TEJILHOM PACIINPEHUN KPYyro3opa B 00JIaCT KOHCTPYUPOBAHUS
POBGOTOTEXHUUECKUX CUCTEM;

* IPOJOJIKUTL (hopMUpPOBaHUE U pa3BuTHe NHOMOPMAIMOHHON
KYJbTYPBbl, YMEHHU:A OPUEHTHUPOBATHCA B HHMOOPMANMOHHBIX
IIOTOKAaX 1 paboTaTh ¢ pa3HBIMU MCTOUHNKAMU HHMpOpPMANN;

* IPOMOJIXKUTL IMOOIIPATH CTPeMJIeHHEe K IPUMEHEHHUIO CBOEero
TMIOTeHITHAJa B IONCKE OPUTUHAJNBHBIX UAel, OOHAPYKeHUU He-
CTaHIAPTHBIX DPEIeHUN, K PasBUTUIO0 TBOPUYECKHX CIIOCOOHO-
CcTel;

°* IPUBUTHL MCCJIEIOBATEJbCKNE HABBIKU IIPU BBLIIOJHEHUU MIPO-
€KTOB U IIPaKTUUECKUX 3aJaHuil 10 POOOTOTEXHUKE;

* coeficTBOBAThL CAMOPA3BUTHIO B (POPMUPOBAHUU YCIEITHBIX
JIMYHBIX CTPATETNH KOMMYHUKAIIUU U PA3BUTUIO KOMIIETEHITU
IpU yUYacTUU YUYEHUKOB B KOMAaHIHOM paborTe.

BocnumamenvrhuotLe

e IIpomom:xuTh hopMUPOBaHUE NHTEePeca K IPAKTUYECKOMY IIPU-
MEHEHUIO 3HAHUI, YMEHU 1 HABBIKOB B IIOBCEIHEBHON KU3HU
U B JaJIbHEHIIIeM caMOO0OPa30BaHUT;

° IIOOIIPSTh IIeJIEyCTPEMJIEHHOCTb, YyCepAue, HACTONYMBOCTD,
ONTUMMH3M, BEPY B CBOU CIUJIBI;

* CIIOCOOCTBOBATH PaA3BUTHUIO KPUTHUYECKOI'O MBIIIIJIEHUA, YMEHUA
CaMOCTOATEJIBHO BI:IpaGaTI:IBaTI) KPpUTEPpUN OIIEHKN IIPOEKTOB;

° MOAAEPIKUBATL IIPeACTaBJIeHIE YyYaIlMXCId O 3HAUMMOCTU 00-
IeveIoBeYeCKMX HPAaBCTBEHHBIX IIEHHOCTEH, JOOpPOIKeIaTe N b-
HOCTHU, COTPYIHUYECTBA;

* VKPEIJIATh CIIOPTUBHBIN AYX, CIOCOOHOCTH COXPAHATL yBaske-
HUEe K COMePHUKAaM U IIPE0I0JIeBATh CTPECC BO BpeMA 00yUyeHUsa
Y COPEeBHOBaHUM;
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OPUBUBATH KYJBTYPY OpPraHM3aInuu pabouero mMecra, IpaBUJa
o0paIlleHns Co CIOKHBIMU U ONACHBIMU MHCTPYMEHTaMU’;

BOCIINTBIBATH 6epe}RJII/IBOCTI: 1 CO3HaTeJIbHOE€ OTHOIIIeHuEe K
BBEPEHHBIM MaTepHuaJIbHbIM II€HHOCTAM.

Oxunpaemblie pesysibTaTbl
IIpedmemmnuvLe

Yuamiuecs:

CMOTYyT IIOHMMATh CMBICJ OCHOBHBIX TE€PMUHOB POOOTOTEXHU-
KU, BKJIOUUTh UX B aKTUBHBIN CJIOBAPh U aJ€KBATHO UCII0JIb30-
BaTb;

OOUMYT HPUHIIMOLI PabOThl M HasHaUeHNe OCHOBHBLIX 0JIOKOB,
CMOTYT OOBACHATH HPUHIIUIBLI UX KCIOJHL30BAHUA IIPU KOH-
CTPYUPOBAHUU POOOTOB 1 BHIOMPATH ONTUMAJIbHBIN BAPDUAHT UX
HMCII0JIb30BAHU;

OyAyT HOHUMATH OTJIWYUS IPOTPAMMBI OT IPOTPAMMHOTO IIPO-
IyKTa, CMOTYT MNPaBUJIbHO HCIIOJH30BaTh TEPMHUHOJIOTUIO II0
OCHOBAM ITPOTPAMMUPOBAHUS;

CMOTYT CaAMOCTOSTEJIbHO BBINOJHATH IPOEKTHI, OCYIIECTBIATD
OTJIaJJKy POOOTOB B COOTBETCTBUU C TPEOOBAHUAMU IIPOEKTA,
0(hOPMIATH OTUETHI;

IpUOOPETyT HABLIKU CAMOCTOATEJIBHOTO BBLITIOJHEHUS IIPOEK-
TOB B COOTBETCTBUM C 3aJaHUAMM, CMOTYT BbIOMpPaATh HamboJiee
paluoHaJIbHbIe METOABI M CIIOCOOBI AJIA KOHCTPYUPOBAHUSI PO-
00TOB;

CMOTYT IIOHATHh M IPUMEHUTDH Ha IPAKTUKe IMIPUHITUIILI THBEP-
CUU IIBETA IJIsI CO3TaHUs POOOTOB;

CMOTYT MMOHATHL OCHOBHBIE 3aKOHBI M HMPUHIIUIBI TEOPUU aBTO-
MAaTHUYECKOTO YIPABJIECHUA U PETYJNPOBAHNUA, a TAKKE METOIbI
MCIIOJIb30BAHUS B POOOTOTEXHUUECKUX CUCTEMAX;

CMOTYT CaMOCTOSATEJIHHO BBIIOJIHATL HACTPOUKU Gyioka «Mare-
MaTHUKa».

Memanpedmemnuie

Yuaruecs:

CMOTYT CAMOCTOATEJIbHO ILJIAHUPOBATh CBOIO MEATEJbHOCTh IIPU
BBIIOJIHEHUN WCCJIEeNOBATEeIbCKUX IIPOEKTOB II0 POOOTOTEX-
HUKe;
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® OCBOST OCHOBHBIE METOABI 1 IIPUEeMBbI PA0OTHI C PASHBIMU UCTOY-
HUKaMu uHpopMaIuyu KakK B mevyaTHOM (OyMaKHOM), TaK U
B BJIEKTPOHHOM BU/JIE;

® yCOBEPHIIEHCTBYIOT TBOPYECKNEe HABBIKU U 3)(PeKTUBHEBIE IIpHe-
MBI 11 PEIIEeHU CJIOYKHBIX TEXHUUYECKUX 3a7a4;

® YCOBEPIIEHCTBYIOT HABBIKYM M IPUEMBI HECTAHAAPTHBIX IIOAXO-
JIOB K PeIIeHUI0 3a/1a4 UJIU BBIIIOJHEHHUIO IIPOEKTOB;

® IIOMMYT CMBICJI OCHOBHBIX T€XHOJIOTUH IIOCTPOEHUS POOOTOTEX-
HUYECKUX CUCTEM U OBJIAJEIOT METONAaMU U IIPUEeMaMU UCIIOJIb-
30BaHUSA 3HAHUHU [IJId IIPOEKTUPOBAHUSA POOOTOB;

® CMOT'YT YCOBEPIIIEHCTBOBATh U PACIINPUTE CIIEKTP YHUBEPCAb-
HBIX HAaBBLIKOB U IIPUEMOB II0 KOHCTPYHUPOBAHUIO POOOTOB M OT-
JagKe po6OTOTEXHUUECKUX CUCTEM;

* pacHIMPAT IIPeACTaBJICHNE O METOJAaX ONTUMUS3AIIUU B POOOTO-
TeXHUKe Ha IpUMepaX BHIIIOJHEHUA IIPOEKTOB ¢ 3aJaueii mouc-
Ka JIYYIIIero KOHCTPYKTUBHOTO PEIeHUsT;

®* CMOTYT CaMOCTOSATEJIHHO IIPOMBBOAUTL YCOBEPIIIEHCTBOBAHUE
Po6OTOTEXHNYECKUX CUCTEM IIPU BHIIOJHEHUU ITPOEKTOB;

® YCOBEPIIEHCTBYIOT YMeHNA PaboTaTh MHANBULYATIBHO U B TPYII-
e, MJIAHUPOBATH CBOIO IEsATEeJIHLHOCTH B IIpoIlecce pas3paboTKu,
OTJIaIKU U UCCJIEeLOBAHNA POOOTOTEXHUUECKUX CUCTEM.

JuunocmHnuvLe

Yuarimecsa cMOTyT:

® IOJIYYUTH COIIMAJBHBIA OIBIT YUACTUA B MHAWBUAYAIBHBIX U
KOMAaHIHBIX COCTABAHUAX;

* Ha¥iTM CBOM METOJbl U BOCTPEOOBAHHBIE HABBIKU [JIsI IIPOAYK-
TUBHOT'O yYacTHA B KOMaHIHOU paboTe;

* y0eaUThCS B IIEHHOCTU B3AaUMOBBIDYUYKU, MOAAEPIKAHUA JOOPO-
JKeJIaTeJIbHOM 00CTaHOBKU B KOJIJIEKTUBE;

* WCIIOJIb30BATh HABBIKM KPUTUYECKOTO MBIIIJIEHUS B IIPOIlEcce
paboThI HaJl MIPOEKTOM, OTJIAAKU U IIyOJINUHOTO IIPEICTABICHU A
CO3aHHBIX POOOTOB;

* YKPEIUTh U YCOBEPIIIEHCTBOBATEL B ce0e UyBCTBO CAMOKOHTPOJIA
U OTBETCTBEHHOCTU 332 BBEPEHHBIE I[€HHOCTH;

* Pa3BUTHh BHUMATEJbHOE U HPENYIPENUTEJIbHOE OTHOIIEHWE K
OKPYIKaIOIIUM JIOAAM U 000PYJOBAHUIO B IIpoliecce PaboThI;

® CaMOCTOATEJBHO U IeJIeHAIPABJIE€HHO BBICTPAWBATL UHAUBUIY-
aJIBHBIM MapHIpyT AJs CAMOCOBEPIIIEHCTBOBAHNA.
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YyeOHO-TEeMaTn4yecKkoe njaHupoBaHue.
8 knacc

(34 u)

PA3AEJI 1: CJIOSKHBIE ITPOEKTHI (1 u)

Teopus

OG1iIre peKoMeHIaIuy 1 IIpaBuja paboThl HAL CJI0KHBIM HPO-
eKTOM.

IIpaxkmuka: BeiTIONHEeHUE TIpoeKTa «CucremMa ras — TOPMO3» B
COOTBETCTBUU C PEKOMEHIAIIUSMU, IIPOBEIEHNEe HCCJIEJOBAHUU C
IeJbI0 YIYUIIEeHUs IIPOeKTa, KOPPEKTUPOBKA UM IMPOBEPKA HA pa-
60TOCTIOCOOHOCTS.

PAS3JEJI 2: ITPOEKTHI, ITIPOEKTHI, ITIPOEKTHI... (2 1)

Teopusa

CyTh MOHATUA «IIPOEKT», CMBICJ IIPOEKTA U MPOEKTUPOBAHUA.
OmnucaHue 9TanoOB BHITIOJHEHUA IPOEKTA — OT UAEU OO0 IIEePCIIEK-
TUB Pa3BUTUA ITPOEKTA.

IIpakmuka: BBITIOJIHEHWE MPOEKTa, aHAJAW3 UM IIPOBEPKa Ha
paboTtocmocobHoCcTs. OhopMIeHMEe TPOEKTA.

PA3JIEJ 3: IPOTPAMMHBIN ITPOIYKT (2 u)

Teopusa

ITporpaMmma m mpOTpaMMHBIN TPOAYKT. OTIUUYMA TPOTPAMMBbI
OT IPOTPAMMHOTI0 IIPOAYKTA.

IlepemeHHas «CUETUUK», €€ OCOOEHHOCTH.

Biaoxk «CpaBHeHHe», 0COOEHHOCTH 0JIOKA U HACTPONKU.

IIpaxmuka: BBITIOJITHEHVE ITPAKTUYECKON PabOTHI.

PASJEJ 4: MEXAHUYECKHUE IIEPEIAYN (1 u)

Teopus

Mexaunueckas nepegaua. MraoBeHHasa ckopocThb. Kak ee HatiTu.

IIpaxmuka: BBITIOJTHEHUE WMCCJIENOBATEIHBCKOTO IIPOEKTa, aHa-
JI3 U IIPOBEpPKa Ha paboTOCIOCOOHOCTD.

PASIEJI 5: UMITPOBUS3AILINUS (3 u)

Teopus
CyTh NOHATUSA « UMIIPOBU3AIUA» .
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IIporpammusbiit 010k «CinyuaiiHoe 3HaueHue». HazHaueHue u
dyurmunu 6soxka. HacTpoiiku 6JoKka.
IIpakmuka: BbIIOJIHEHE UCCIEI0BATEIbCKOTO IIPOEKTAa.

PA3JEJI 6: IEPCOHAJIBHBIE CETH (1 4)

Teopus

Ilepconanbubie cetu. OCOOEHHOCTH IIEPCOHAJBHBIX CeTeii.
HasnaueHue 1 BOBMOKHOCTH.

ITepconansuasa cetb. Cybiko.

IIpakmuka: BBITIOJIHEHWE IIPOEKTa, aHAJM3 W IMPOBepKa Ha
PadboTOCIIOCOOHOCTS.

PAB3JIEJI 7: PYYHOE VIIPABJIEHUE (1 u)

Teopus

OcHOBHBIE NOHATHUA O CHUCTEMax yIpaBjeHUA. Bupbl cucrem
yupaBjeHuA. SaMKHyTas MW Pa3OMKHyTas. XapaKTepucTuKa
TPYIII CUCTEM YIIPABICHUS.

IIpakmuka: BBHINOJIHEHUE TPAaKTUYEeCKOU paborwi. IIpoBepka
pPaboTOCIIOCOOHOCTH CUCTEMbI I YCOBEPIIIEHCTBOBAHME IIPOEKTA.

PA3AEJI 8: TIPOMBIINIJIEHHBIE POBOTBI (4 q)

Teopusa

IIpombiniaenubie pob6oThl. KpaTkas xapaKTepuCTHKA MIPO-
MBIIIIJIEHHBIX POOOTOB.

KoMmmenTapuu K mpoekTy. I[IpUHIIUT OTCIeKUBAHUS TPAHUIIBI
YEePHOM MOJIOCHI 1 0€JI0T0 MOJIs.

JaTumk 11BeTa B peskumMe «SIPKOCTh OTPaKeHHOTO CBETa» .

IIpaxkmuka: BLIIIOJHEHUE IIPOEKTa, aHAJIN3 U IIPOBEPKa Ha pa-
60TOCTIOCOOHOCT.

PA3JIEJ 9: ABTOMATUYECKWI TPAHCIIOPT (2 1)

Teopus

3HAKOMCTBO C IOHATUAME «TPAHCIIOPT», «aBTOMATUYECKUI
TPAHCIOPT» U «IIEPCOHAJBHBIA ABTOMATUYECKHUIN TPAHCIOPTS.
HasuaueHnue mepcoHAIbHBIX aBTOMATUUECKUX CHUCTEM.

WNuBepcuss u wHBepcus I1BeTOB. CBsA3b MEKIY MOIIHOCTHIO
MOTOPA U APKOCTHIO OTPAKEHHOTO CBEeTa.

Ilpaxmuka: BBITIOJIHEHWE MPOEKTa, aHAJW3 U IpPOBEepKa Ha
pPaboToCII0COGHOCTD.
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PA3EJI 10: ABTOMATHUYECKOE YIIPABJIEHUE (3 u)

Teopusa

OcHOBHBIE CBEIEHUSA O TEOPUHW aBTOMATHUUYECKOTO yIpaBJIeHUA.
3HAKOMCTBO C OCHOBHBIMHU IIOHATHUAMMN. VIcIoJab3oBaHue HIen
aBTOMATUYECKOTO YIIPABJIEHUSA.

Ilpaxmukxa: BBITIOJTHEHNUE MCCJIEIOBATEIBCKOTO IPOEKTa, IIPO-
BepKa Ha paboTOCIIOCOOHOCTEL U OTJIAIKA.

PA3JAEJI 11: BAKOHBI PETYJIMPOBAHUS (6 u)

Teopusa

OCHOBHBIE CBEIEHUSA O IPOIOPIIMOHAJIBHOM M HHTETrPAaJIbHOM
3aKoHax. MaremaTuuecKas MOJeJb, OMNCHIBAIOITAA 3aBUCUMOCTb.
CMBICJI OCHOBHBIX MTOHATUM.

Cytp muddepeHIInaIbHOTO 3aKOHa peryjaupoBaHus. Matema-
TUYecKasa Moaeab TuddepeHIInaIbHOTO PeryJisaTopa.

OcobGeHHOCTU PA3HBIX BUAOB JIMHEMHBIX PETYJIATOPOB: IIPOIIOP-
IUOHAJBHBIN, MHTETPAIbHBIN U f1uddepeHIIuaJ bHbIN.

Henunetinsle perynaropsl. OcoberHocTu u otyinund. Haszaaue-
HUe HeJIMHEeNHBIX PeryaaropoB. KyouuecKue peryasaToOphI.

HasumaueHue 1 0CO0€HHOCTH HPOMOPIMOHAJIBHO-UHTETPAIbHO-
ro peryasaropa. Hacrpoiika IIU ] -peryisaropa.

Ilpaxmukxa: BBINIOJIHEHUE WCCJIENOBATEIbCKUX ITPOEKTOB, OT-
JagKa, IpoBepka paboTocrocobHoCcTH, ohopMIeHM e,

PA3IAEJI 12: TIPOPECCUA — NHHKEHEP (8 u)

Teopus

Nuxenep — mpogeccusa TBopueckass. CMbIca IIpodeccuy MH-
JKeHepa, 0COOEHHOCTH.

CMBICT TOHATHUHN «JaHHBIE», «UHQOPMAIUSI» U «3HAHUA,
OTJINYUA U OCOOEHHOCTH.

ITonBemenue uToroB. IlpeseHTaIusa JIYUIINX IPOEKTOB.

IIpakmuka: BBIIOJIHEHWE WCCJIENOBATEIbCKUX IIPOEKTOB,
oTJIafKa, IPOBEPKa PaboTOCIIOCOOHOCTH, O(hOopMIIeHHE.
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MpumMmepHoe NoypoyHoOe nnaHupoBaHue

8 knacc (34 4)

Ne
pasgeaa/
YpoKa

Conep:xanue

Koa-Bo
4yacos

PASIEJI 1

CJIOKHEBIE ITPOEKRTBI

Vpok 1

1.1. Tema: Kak pa6orats Hag npoekTom. IIpoekT
«Cucrema ra3 — TOpmMoO3»

Teopus: KpaTKue CBeIeHUS O IPOeKTe, ObIIre
PEeKOMEeHJAINY U IIPaBuia PaGoThl HAZl IPOEKTOM.
KommenTapuu K mpoekTy «Cucrema ras — Top-
MO3».

IIpaxmuka: BEIIOJIHUTE MPOEKT «Crucrema

rasz — TOPMO3» B COOTBETCTBUU C PEKOMEH AU~
Mu. COCTaBUTH IPOrPAMMY, IIPOBECTHU UCCJIEI0BA-
HUeE C IeJIBI0 YIIYUIIeHUS IPOEeKTa, CKOPPEKTUPO-
BaTh IIPOTPAMMY B COOTBETCTBUU C 3aJaHUIMU.
IIpoBepuTh PaGOTOCIIOCOOHOCTD U OTJIAJUTH

PASIIEJI 2

ITPOEKTEHEI, ITPOEKTHI, ITPOEKTHI...

VYpoxk 2

2.1. Tema: Peanusyem u opopMmiisieM MPOEKT.
IIpoexT «PoGor na KIIII»

Teopus: 4TO TaAKOE IPOEKT, CMBICJ IIPOEKTA U
npoexkTupoBaHud. OnucaHue 9TAII0B BHIIOJHEHUI
IPOeKTa — OT UJEU A0 IIePCIeKTUB Pa3BUTUA
npoekTa. KomMmeHTapuu K mpoekty «Pobor Ha
KIIII».

IIpaxkmuka: BEIDOMHUTE IPoeKT «Po6or Ha KIIII»
B COOTBETCTBUU C 3aJjaHUEM U PUCYHKAMU.
OdopMUTH TPOEKT

VYpoxk 3

2.2. Tema: ITpoekTsr «Po6oT-yoopunK »

u «IBeToBas cucrema ympaBieHUsI»

Teopus: poOOTHI-yOOPIIIUKY, CIIOCOOBI OPUEHTAIIIY
poboToB-yoopInKoB. KoMMeHTapuy K MpoeKTam
«Pob6or-yoopiuk» u «I{BeToBasi cucrema ympas-
JIeHUA» , TPeOOBaHUA K IIPOEKTaM.

IIpaxmuka: BEIIOJHUTH IPOEKTHI « Po6oT-y6op-
muK» u «I[BeToBasi cucTemMa yrpaBJIeHUA» 110
3aJaHUAM, 0POPMUTH IIPOEKTHI B COOTBETCTBUU

c TpeboBaHusAMuU. IIpoBepuTh paboTOCIIOCOOHOCTS,
OTJAIUTH
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4acos

PABJIEJI 3

IIPOTPAMMHBIN ITPOOYKT

Vpoxk 4

3.1. Tema: Tpe6oBanusa k mporpammam. IIpaxkTu-
yecKkue padoTei«CBoiicTBa MaTeMaTHUYECKUX
nmelicTBuii» U «BeromorareasHasA mepeMeHHAT»
Teopus: mporpaMMa M IPOTPaAMMHBIN IPOAYKT.
OTynyus TporpaMMbl OT IPOTPAMMHOTO IIPOAYK-
Ta. KoMMeHTapuu K BBIIIOJHEHUIO IPAKTUUECKOM
pabotsl. UYTo TaKoe mepeMeHHas «CUeTUUK», ee
0COOEHHOCTH.

IIpaxkmuka: BEIIOJHUTH IPaKTUUYECKUe PabOThI
«CBoiicTBa MaTeMaTUYECKUX AEHCTBUN» U
«BcmomorarenbHad mepeMeHHadg» (3amaHue,
PUCYHOK)

Vpok 5

3.2. Tema: IIpakTuueckas: pa6ora «CpaBHu —
¥ y3HAaeUIb NCTUHY» U IIPOEKT «Y IIpaBjIeHue
3JIEKTPOMOOHIIEM »

Teopus: 610k «CpaBHEHUE» , 0COOEHHOCTH OJIOKA
u HacTpoiiKku. KoMMeHTapuy K BBIITOJTHEHUIO
MpaKTUUeCcKOl paborsl «CpaBHU — U y3HAEIIb» .
KomMMeHTapuu K BBIMIOJHEHHUIO IIPOEKTa « Y IIpasJe-
HUe aBTOMOOUIeM» . TpeGoBaHUA K IIPOEKTY.
IIpaxmuka: BBIIOJIHUTH MPAKTUYECKYIO PAGOTy
«CpaBHM — U y3HAEIIb». BLITOJIHATD IPOEKT
«Yupasiienre aBTOMOOUIEM » TI0 3aJaHUAM.
IIpoBecTu ucciegoBaHUEe U YCOBEPIIIEHCTBOBATD
IporpaMMy II0 3aJaHUAM

PABIIEJI 4

MEXAHWYECKHUE IIEPENJAYN

Ypoxk 6

4.1. Tema: IIpakTuueckas padora «Cnugomerp
IJISE po0OTaA ¢ KOPOOKOM IEePEeKIIUYEeHU Iepeaad»
¥ IpoeKT « MrHOBeHHAs CKOPOCTH»

Teopus: KOMMEHTapUU K BBIIIOJHEHUIO IPaKTHUe-
cKoii paborel. @opmyJia B 6sioke « MaTemaTuka».
MruoBenHas ckopocTb. Kak ee HatiTu. KommenTa-
PpuM K BBEIIIOJTHEHUIO IIPOEKTAa.

IIpaxmuka: BBIIOJHUATH IPAKTUYECKYIO paboTy
«CougomeTp a1 poboTa ¢ KOPOOKOM ITepeKJIrge-
HUA epefayd». BeIIOJIHUTL TPOeKT « MruoBeHHAA
CKOPOCTB» 110 3aJaHUSAM
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Conmepsxanne

Koua-Bo
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PABJIEJL 5

MMITPOBUSAIISA

Ypok 7

5.1. Tema: Umnposusanus u po6or. Ucecaegora-
Hue «Ciay4yaitHOe YMCI0»

Teopus: uTo TaKoe MMIpoBUsanus. Ilporpamm-
HbII 010K «Curyuaiinoe 3HaueHue» . Hagnauenue u
dyuxnuu 6oxa. Hacrpoiiku 6;10xa. KommenTa-
puu K uccyaenoBanuioo «CiaydaiiHoe YUuCao» .
IIpakmuka: BEINOJIHUTE UcciaenoBanmue «Ciayuaii-
HO€ YUCJIO». BI)IIIOJIHI/ITI) 3aJaHuA

VYpok 8

5.2. Tema: IIpoexTsr «Hrpa B kocTu» u «KoHkypce
TaHIEB»

Teopus: KOMMeHTapuu K npoeKkTam. TpeGoBaHus
K BBIIIOJTHEHUIO IIPOEKTOB.

IIpaxmuka: aHaJIN3 TPOTPAMMBI 10 PUCYHKY
«Urpa B KOCTHU [Jis OJHOTO UTPOKa» (3agaHue).
Paspab6orats mporpammy «Mrpa B KOCTU IOJI ABYX
YeJIOBEK» U IIPOTPAMMY [JIS OIIPeHesIeHUs T00e u-
Tesnsa. Bermonuuts npoekT « KoHKypC TaHIEB» IO
samauusaM. [IpoBepuTs paboTOCIIOCOOHOCTD

Vpok 9

5.3. Tema: IIpoexT «Po6oT, ropopaumit
BbIIIaBIII€e YUCJIO»

Teopus: KoMMeHTapuu K IPoeKTy. TpeboBanusa
K BBIMOJHEHUIO IIPOEKTAa.

IIpaxkmuka: BBITIOJHUTH ITPOEKT 110 3aJaHUIM.
ITpoBepuTs paborocmocobuocTh. OTIaguTL
mporpamMmy

PABJIEJI 6

ITEPCOHAJIBHBIE CETH

VYpok 10

6.1. Tema: IlepBas nepconaabHana cerb Cybiko.
IIpakTuueckas padora «PAN uiam mpomai».
IIpoeKT «IKumask JIiyHoxomaa»

Teopus: uTo Takoe nepcoHanbHas ceTb. Cybiko.
OcobenHOCTH MEPCOHATBHBIX ceTell. HasHaueHue u
BO3MOKHOCTH. KOMMeHTapuu K BHITTOJHEHUIO
IPOEKTa «DKUIAK JYHOXOJa» .
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IIpaxkmuka: BBIIOJHUTH IMIPOEKT 110 3aJaHUSIM.
ITpoBeputs paborocmocobHOCTh. OTIagUTH
mporpamMmy

PASIEJL 7

PYYHOE VIIPABJIEHUE

Vpok 11

7.1. Tema: Cucremsl ynmpaBJaeHUs.

ITpoekT «I'eiimmas»

Teopus: OCHOBHBIE IOHATHUA O CUCTEMAaX yIIPaBJe-
HUs. Buasl cucreM yupaBiieHusa. 3aMKHYTasA 1
pasoMKHyTasg. XapaKTepUCTUKAa I'PYIII CUCTEM
yupapienus. KoMMeHTapuu K BBIITOJHEHUO
OpPaKTUUECKON paboThl U mpoekTa «'efimmam».
IIpaxkmuka: BEIIOJHUTH IPAKTUYECKYIO paboTy
«3aMKHyTasA U PABOMKHYTasi CUCTeMbI yIIpaBJie-
HUA» (3amaHuA). BeimosHuTs poeKT «efimmarn» .
IIpoBepuTs PabOTOCIOCOOHOCTE CUCTEMBI 11
YCOBEPIIIEHCTBOBATDH IIPOEKT

PABJIEJ 8

ITPOMBIIJIEHHBIE POBOTEI

Ypoxk 12

8.1. Tema: Po60THI B IPOMBIIIIEHHOCTH.
IIpoekT «/IBu:kemMcs 3Ur3arom»

Teopus: mpoMbIIILIIEHHBIE POOOTHI. KpaTkasa
XapaKkTepUCTUKA IPOMBIIILJIEHHBIX POOOTOB.
Kommenrtapuu K npoekty. IIpuHIun orciesxuBa-
HUS TPAHUILBI YePHOI IIOJIOCHI U 6€JI0T0 IT0JIA.
JaTyuk niBeTa B peskuMe «SIpKOCTb OTPaKeHHOTO
cBeTa».

IIpaxkmuka: BEIIOJHUTE 3alaHUe — CO3aTh
IPOTOTHUII IIPOMBIIIJIEHHOT'0 po6oTa. BEITOSIHUTE
IPOEKT «JIBHUIKeMCsA 3UT3aroM» 10 3aJaHUAM.
ITpoBepuTh paboOTOCIIOCOOHOCTH, OTJIAAUTE

Vpok 13

8.2. Tema: IIpoexTs! «IlmaBHOE ABUKEHUE

0 JIMHUU» U «/[BHKeMesa mpsavo»

Teopusa: komMeHTapuu K mpoexkram «IliasHoe
ABHMMKEeHNe 110 INHUN» 1 «I[BI/I)KeMCH IIPAMO».
PekomMeHzamuu K IpOBeIeHUIO UCCIEJOBAHUM.
IIpaxkmuka: BEIDOTHUTE IPoeKT «IliaBHOE
IBUIKEHUe 10 JUHUM» 10 3agaHusaM. [IpoBepurs
pPaboToCIOCOOHOCTD U OTIaAUTh. IIpoBecTu
uccaeNoBaHuA. BEITOMHUTE IPOEKT « [ BuikeMcs
npsAMO» 110 3agaHusaM. IIpoBepurs paboTocIIocoo-
HOCTB ¥ OTJIafuTh. [IpoBecTy uccieqoBanmusa
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Vpok 14

8.3. Tema: IIpoexTsr «Mcmoas3yem aqBa

maTuuka usera» u «['apas Gymymero»

Teopusi: KOMMEHTapUU 10 paboTe ¢ IPOEKTaAMMU.
Yrounenue uneu, meseit u 3agau. Hactpoiiku
o60ka « MaTemaTukKa».

IIpakmuka: BEINOJIHUTE IPOEKT «Vcmonp3yem
IBa JaTYNKA I[BETA», UCIIOJH30BATh IIPOTPAMMbI
Ha puUCYHKax. BeimoaHuTs npoexT «[Mapamx
Oyayiiero» camocrosaTeabHo. IIpoBepurs paboTo-
CIIOCOOHOCTD U OTJIAJAUTH

Vpok 15

8.4. Tema: IIpoexTsl «HMcmoans3yem ueTsipe
maTunka» u «CKIaackoi po6or»

Teopusi: KOMMEHTapUU K IPOEKTaM. ¥ TOUHEHUE
uaeu IIPOeKTa, IeJiei U 3a7ad.

IIpaxmuka: BBINOTHUTH IPOEKT «cmoab3yem
YeThIpe JaTunKa iisera» . [I[poBepuTsh paboTOCIIO-
COOHOCTDb ¥ OTJIAAUTDH. BBHIIOJHUTH IIPOEKT
«Craazackoit poboT» 1o 3aganuio. IIpoBepuTsb
pPaboToCIOCOGHOCTD U OTJIAAUTh

PABJIEJI 9

ABTOMATUYECKUN TPAHCIIOPT

Ypoxk 16

9.1. Tema: IlepcoHaJIbHBIN aBTOMAaTHYECKUIT
TpaHcnoprt. IIpoexr «KoapiieBoit mapmpyT»
Teopus: 3HAKOMCTBO C IIOHATUAMHU « TPAHCIIOPT»,
«aBTOMATHYECKUI TPAHCIIOPT» U «II€PCOHAJIBHBIN
aBTOMATUYECKUI TPAHCIOPT» .

HaszaueHue mepcoOHAIbHBIX aBTOMATUYIECKUX
cucrem. KommenTapuu K npoexTy «KosbiieBoit
MapIIpyT».

IIpaxmuka: BEIIOJHUTH IPOEKT « KosbiieBoit
MapUIPYT» II0 3aJJaHUAM, UCHOJIb3Y A PUCYHKU

VYpoxr 17

9.2. Tema: IIpoexr «MuBepCcusa»

Teopus: 4TO TaKOEe MHBEPCUA U MHBEPCUSA IBETOB.
Kaxk cBs3aHbI MOIITHOCTH MOTOPA U APKOCTH
OTpa’KeHHOro cBeTa. KoMMeHTapuu K IPOEKTY.
YTouneHue 1ejyei u 3agad.

IIpaxmuka: BEIIOJIHUTE IPOEKT, UCIOIb3Y I
¢parmMeHT IporpaMMEI HA PUCYHKE
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PA3IEJI 10 | ABTOMATUYECKOE VIIPABJIEHUE 3

VYpok 18 10.1. Tema: Teopust aBTOMATUIECKOTO 1
ynpasiaenusa. IIpoexr «/lep:ku niaaHky»

Teopus: OCHOBHBIE CBEIEHUSI O TEOPUU aBTOMATH-
YEeCKOr'0 yIIPaBJIeHnA. SHAKOMCTBO C OCHOBHBIMU
IIOHATUAMU. F}Ie HCIIOJIB3YIOTCA MAen aBTOMaTH-
YeCKOro yupasieHus. KoMMeHTapuu K IPOEKTY
«Jlep:ku LIaHKY». Y TOUHEHUE UJeu, I1eJiei,
3a7au, Pe3yJIbTATOB IIPOEKTA.

IIpakmuka: BEIIOJIHUTE 3aJaHne. BEIIOJIHUTE
MPOEKT «Jlep:Ku IJIaHKY» 110 PUCYHKAM U 3aaHU-
am. IIpoBepuTs paboTOCIOCOOHOCTD, OTJIATUTH

VYpok 19 10.2. Tema: IIpoexTtsr «PoGoT, 6yap MpUHIUIIN- 1
anpHBIM!» U «Iloexaiu Ha peryiaarope»

Teopus: kKoMMeHTapuu K npoekTam «Pobor, 6yab
npuHIunuaabHbIM!» u «Iloexasnu Ha peryasarope».
YTouHeHMe Uel TPOEKTOB, IeJiei, 3aa4 1
0’KHUJaeMbIX Pe3yJIbTaTOB.

IIpakmuka: BEIIOJIHUTE MPOEKT «PoboT, O0yab
NpUHIUOUATbHBIM!» 1 IpoeKT «Iloexanu HA
peryJsAaTope» 1o 3aganusaM. [IpoBeputs paboTo-
CIIOCOOHOCTD, OTJIAJUTD

VYpoxk 20 10.3. Tema: IIpoekT «CekpeTHas ciayskoa» 1
Teopus: KOMMeHTapUHU K MpoeKTy «CexpeTHas
cay:xb6a». YTOUHEHUE e IPOEKTa, eI

U 3a7a4, OKUIAeMbIX Pe3yJIbTAaTOB.
IIpaxmuka: BBIIOJHUTH IIPOEKT I10 3aJaHUSIM
u pucyHkam. IIpoBepuTs paboTOCIIOCOOHOCTS,
OTJIALUTH

PA3IEJI 11 | BAKOHBI PET'YVJINPOBAHUSA 6

Vpoxk 21 11.1. Tema: IIponmopInOHAIHHBINA 3aKOH. 1
HNuTerpansubiii 3akoH. UcciaemoBanue paGoThI
MHTErpaJbHOTO0 PEryaaTopa

Teopus: OCHOBHBIE CBEIEHUSI O IIPOIIOPIINOHAIb-
HOM U MHTErpajJbHOM 3aKOoHaxX. MaTeMaTuyecKas
MOJieJIb, OIIMCHIBAIOIAs 3aBUCUMOCTb.
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CMBICJI OCHOBHBIX NTOHATUN. KoMMeHTapun

K IIPOBEJEHUIO UCCIeJOBAaHUA Pa0OThI NHTETPaJb-
HOTO peryJiaTopa.

IIpaxmurka: BBIIOTHUTD UCCIELOBAHUA 110
3aIaHUAM

Ypoxk 22

11.2. Tema: Jud¢depeHua pbHbIi 3aK0H.
Hccaemopanne pa6orsl nuddepeHnajisHOro
peryaaTopa

Teopusa: cyTsb guddepeHIIAIBHOTO 3aKOHA
peryaupoBanua. Maremarnueckasa Monens qudde-
PeHImaJbLHOTO peryidaropa. KoMmMmeHTapuu K
TPOBENEHUIO UCCIeNOBAHUA PaboThl nudHepeHITn-
AJIBHOTO peryiAaropa.

IIpakmuka: BEIIOJHUTE UCCJIeOBaHNE 10
3a/IaHUIO U IpOoTrpaMMe Ha PUCYHKE

VYpoxk 23

11.3. Tema: JInuHeiiHbIe PeryasaTopbl.
IIpakTuuyeckasa padora « Kommozunun
JMHEWHBIX PEryJIITOPOB»

Teopus: 0cOGEHHOCTY PA3HBIX BUOB JIMHEHUHBIX
PeryJAaTopoB: IPOIOPIUOHANBHBIN, HHTETrPAIb-
HbIA U guddepernranabubii. KommenTapuu mo
CO3IaHUIO0 KOMIIO3UIIUI M3 PA3HBIX BUOB PEryJis-
TopoB. KoMMeHTapuu K BBHIIIOJIHEHUIO IPAKTHUe-
CKOM paboTHI.

IIpaxmuka: BEBIIOJHUTH IPAaKTUUYECKYIO PaboTy
«KomMmosunuuy JTUHEeAHBIX PEeryJasaTOPOB» II0
samauusaM. [IpoBepuTs paboTOCIIOCOOHOCTD
peryJiaTopoB

Vpok 24

11.4. Tema: HesuHeliHbI€ PeryIaTOPHI.
Hccnemoranne paGoThl KyOUYECKOr0 peryiasaropa.
IIpoekT «Mimen HOBBIX PETYISATOPOB»

Teopusa: HenuHeliHBIE peTyaATOPbI. OcOOeHHOCTH
u otsinuusd. HasHaueHne HEJIMHENHBIX PEryIsaiTo-
pos. Kyouueckue peryasaropbl. KomMmeHTapuu K
upoeKTy «Vmer HOBBIX PeryJasiTopOB».
IIpaxkmuka: BEIIOJHUTH UCCJIeLOBaHTE PAGOTHI
KyOMUEeCKOTO PeryaAaTopa. BEIIOJIHUTE IPOEKT
«Vlmen HOBBIX PEryJIsaTOPOB» 10 3amanuio. IIpose-
puUTH paboTOCIIOCOOHOCTh, OTIAAUTD
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Vpoxk 25 11.5. Tema: IIponmopiiuoHAIbHO-UHTETIPAJIBHO- 1
mudepeHuaATIbHBIN PEryIaTop.

IIpoekT «CoGaromaii JuCTaHIIUIO»

Teopus: HazHAUYEHUE U OCOOEHHOCTY IIPOIIOPILVIO-
HaJIBHO-UHTErpaJIbHOTO peryadaropa. HacTpoiika
ITN . KomMeHTapuu K BBIIIOJHEHUIO IIPOEKTA.
VTouHeHUe UneN, UEJU U 3a8a4, 0XKULAEMbIX
pesyJIbTaToB.

IIpaxmuka: BEIIOJIHUTE IPOEKT U 3aJaHUSA B
COOTBETCTBUU C IIJIAHOM SKCIEPUMEHTAILHON 1
pacuerHoii uacreii. [Iposeputs padory [T

Ypoxk 26 11.6. Tema: IIpoekT «Bmoas uepHO# TMHUK » 1
Teopus: KOMMeHTapuu K IPOeKTy «Broab uepHOt
JUHUU .

YTouHeHUe UeH, IeJU U 3a7a4 IIPOEKTa, OKuLae-
MBIX pesysbTaToB. KoMMeHTapuu K IpOBeneHUIO
9KCIIePUMEHTOB.

IIpakmuka: BBITIOJHUTE IIPOEKT «Broab uepHOt
JIMHUU» 110 3aJJaHUAM U IIPOBECTH HCCJeJOBaHUe,
3aII0JIHUTD TA0IUILY 110 3aJaHUIO

PASIEJI 12 | IPOPECCUA — NTHKEHEP 8

Vpok 27 12.1. Tema: [Janusie, uH(MPOPMAIUS, SHAHUS. 1
HNu:xeHnepHasa cnenmuaabHOCTh. IIpoekT « Cymuiaka
ST PYK»

Teopus: cMBICT IOHATUN «JZaHHBIE», «MHMOPMA-
MUsi» U «3BHAHUSA» , OTJIUYUS U ocOOeHHOCTU. B uem
cMbIca npodeccun NHKEeHepa, 0COOEHHOCTH.
KomMeHTapuu K BBIMTOJHEHUIO IIPOEKTA, YTOUHEe-
HUe [eJu, 3a7a4 1 Pe3yJIbTaTOB.

IIpaxkmuka: BBINOTHUTE IPOEKT «CyInmika Iisa
PYK», IPOBEPUTH PabOTOCIIOCOOHOCTE 1 0(hOPMUTH
oTyeT

VYpoxk 28 12.2. Tema: IIpoekt «CBetodop». IlpakTuueckue 1
pa6orsl «CekyHIoMep IId yuuTeaa (PUsKyIbTy-
pei» u «CTapToBasa cucrema»

Teopus: KOMMEHTapUY K BBIIIOJHEHUIO IIPOEKTA
u 0(pOPMJIEHUIO OTUETOB. Y TOUHEHUe LiesIeil 1
3azay, O’KULaeMbIX pe3yabTaToB. KoMmMmeHTapun
K BBIIOJTHEHUIO IPAKTUYECKUX PaboT.
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Ne
pasgena/
ypoka

Conmepsxanne

Koua-Bo
4acos

IIpaxmuka: BBINOTHUTE IPOeKT «CBeTodOp»,
IPOBEPUTH PAGOTOCIIOCOGHOCTE, OTIALUTE.
OdopMuUThH 0TUET. BHIIOJIHUTH IPaKTHUUECKUE
paboTsl «CeKyHAOMED AJIA yIUTENs GUBKYILTY-
pei» u «CraproBad cucreMa». IIpoBeputh paboTo-
CIIOCOOHOCTD, OTJIAAUTH

Vpok 29

12.3. Tema: IIpoexr «IIpuGopHas mane b».
HUccnemoranue pa6orsl mudra. IIpakTuueckas
padora «CTupajabHas MANIAHA »

Teopus: KOMMEHTAPUY K BBIIIOJTHEHUIO IIPOEKTA
«IIpubGopHasd nmanesab», ohpOPMIEHUIO OTUYETA U
IIPOBEEHUIO UCCIIEJOBAHMUS.

KomMmeHnTapuu K BHIIOJIHEHUIO UCCIEJOBAHMA
paboTrsl audTa 1 TpakTUUEecKoil padorsl «Cru-
paJibHas MaIIUHA» .

IIpaxkmuka: BBIDOJHUTH IIPOEKT, IIPOBEPUTH
paboTocmnocobHOCTD, oTianuTh. Co3maTh maan
uccaenoBanusa PaboThl AUdTa, IPOBECTHU UCCIIEH0-
BaHUe. BEIIOMHUTEL IPaKTUUYECKYIO PAOOTY
«Crupasnbuasa mamuHa» . IIpoBeputs paboTocIio-
COOHOCTD, OTJIALUTH

Ypox 30

12.4. Tema: IIpakTnueckasa padora «Peryxarop
Temmeparypbi». IIpoekt «IlocaymHprii oManramit
MOMOIIHUK »

Teopus: KOMMEHTapUU K BBIIIOJHEHUIO IIPaKTHUUe-
CKOM paborsl «Perynarop remmneparypbl». ¥ TOUHe-
HUe CMbICJIA, eI U 3aJa4 IPOeKTa, OKUAaeMbIX
pesyJsabTaToB. KOMMeHTapuu K BBITIOJIHEHUIO
mpoeKkTa «IIoCayITHbIHA JOMAIITHUN TOMOIITHUK » .
YTouHEeHUE CMBICJIA, IIeJiell 1 3agad.

IIpaxmuka: BEIIOJHUTH IPAKTUYECKYIO pabory,
CO3/IaTh PEeryJATOpP TeMIIepaTyphbl. BHITOJIHUTD
npoeKT «IlocoymnHabiiit moMmontHuK » . IIpoBepuTs
PaboTOCIOCOOHOCTD, OTJIAAUTDH

VYpoxk 31

12.5. Tema: IIpoexr «Banau». IlpakTuueckas
pa6ora «Po00T-ra30HOKOCHIIBIINEK »

Teopus: KOMMEHTAPUU K BBIIIOJHEHUIO IIPOEKTA
«Bayiu» u cocraBiieHnIo oTyeTa. ¥ TOUHEHUE U,
eJin, 3aaa4d mpoekTa. KoMMeHTapuu K BBITIOJIHE-
HUIO IPAKTUYECKON PabOThI U COCTABIEHUIO
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ypoKa

Koua-Bo
4acos

IIPOrpaMMBI AJIsI POOOTA-Ta30HOKOCUIBIIAKA.
YTouHneHme uneu, Meyiv U 3aa4 IpoeKTa.
IIpaxmuka: BBIIOJHUTH IPOEKT «Basiu» u
OPaKTUUECKYIo paboTy « Po60T-rasoHOKOCHUIIb-
muk». Hanucars oTuer mo pa6oTre HaJ IPOEKTOM.
ITpoBepuTh PabOTOCIIOCOOHOCTE, OTJIAUTH

VYpoxk 32 12.6. Tema: IIpoext «Po6oT-hyT6oaucT». 1
IIpakTuueckas padora «Po6oT-nmorpy3umnk»
Teopusi: KOMMEHTAPUU K BBIIIOJHEHUIO IIPOEKTA
«PobGoTr-dpyTbosucT». YTOUHEHME NN IPOEKTA,
eJu 1 3aJa4, O’KUAAaeMbIX Pe3yabTaToB. KomMmen-
TapU¥ K BBIIOJHEHUIO IPAKTUYECKONU PabOThI
«P006OT-TIOrpy3UYnK » , K COCTABJIEHUIO AJITOPUTMOB
U IPOTrPaMMBI.

IIpakmuka: BEIIOJIHUTE MPOEKT «Po6oT-dhyTo0-
JIUCT», COCTABUTH 0TueT. IIpoBepuTh paboTocIo-
COOHOCTH ¥ OTJIAAUTH. BBITIOMHUTE IPAKTUYECKYIO
paboty «Po6oT-morpys3unK», COCTAaBUTD IIPOrpaM-
MYy, IPOBEPUTH PA0OTOCIIOCOGHOCTD, OTJIAAUTH

Vpoxk 33 12.7. Tema: IIpakTnueckas paGora «UepreskHas 1
mamuHa». IIpoekTt «C60p KocMUYeCKoOro Mmycopa»
Teopus: KOMMEHTapUU K BBIITOJHEHUIO IPaKTHUUe-
CKOIT paboTh! « HeprerkHuasa maiunHa» . Kommenra-
PUH K BBIMIOJHEHUIO ITpoeKTa «CO0p KOCMUYECKOT0
Mycopa». Y TOUHeHUe UeH IPOoeKTa, e 1
3ajad.

IIpaxkmuka: BBITOJHUTH IPAKTUUYECKYIO PaboTy
«YeprerxkHasa mamiuHa» . COCTaBUTH aJITOPUTM U
mnporpamMmmy. IIpoBepuTh paboTOCIIOCOOHOCTD, OTJIa-
IUTh. BeIoJHUTE TPoeKT «COOP KOCMUUYECKOTro
mycopa». IIpoBeputs paboTOCIIOCOOHOCTH, OTJIA-
IUTH

VYpok 34 12.8. Tema: UTorosoe 3anAaTue 1
Teopus: Ipe3eHTAIUs JYUYIIUX TPOEKTOB. Kakue
OMIMOKY BOBHUKAIOT IIPU UCIBITAHUAX POOOTOB.
IIpakmukxa: DOMOJHUTD CIIUCOK OIIHNOOK U
npobJieM, BOSHUKAIIUX B IPOIIECCE BHIITOJHEHUS
HMCCJIEJOBATEILCKUX TIPOEKTOB
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ObOecneyeHue nNporpamMmbl

Opzanu3ayuonHnoe

HeobxonguMo pasaennTh KJacCc Ha ABe I'PYHIOBI, B KasKIOW 13
KOTOPBIX JTOJIKHO OBITHL 15—16 uesoBex.

Yuebno-memoouueckoe

* KoncmekTsl 3aHaTuil 1o npeamery «TexHosmorus. Pobororex-
HUKa»;

* MHCTPYKIMHU U IIPE3CHTAI[N;

° [IPOEKTHBIE 3aJaHUs, IIPOEKTHI M PEKOMEHIAIUMN K BBIIIOJHE-
HIUIO IIPOEKTOB;

* TMarHoCTHUUYeCKMe PaboThI ¢ 00pas3ilaMy BBLITOJHEHUA U OIeHU-
BaHUEM;

* pazgaTouHble MaTepuaJbl (K KayKIOMYy 3aHATUIO);

°* TIOJIOYKEHUS O KOHKYPCaX M COPEeBHOBAHUSAX.

Mamepuanvrno-mexnuvweckoe

st opranmsanuu 3aHATUN 10 POGOTOTEXHUKE C MCIIOJIb30Ba-
HUeM yueOHBIX IT0CcO0UM AJisd 5—8 KaaccoB HEOOXOAUMO HAJUUNE B
yueOHOM KabuHeTe CJIeAYIONIero 000pyAOBaHUA U IIPOTPAMMHOTO
obecmeueHus (13 pacueTra Ha OAHO yueOHOe MeCcTo):

1) 6asosrerit Ha60op LEGO MINDSTORMS Education EV3;

2) nuieHsnoHHOoe mnporpamMHoe obecrieuedrme LEGO MIND-
STORMS Education EV3;

3) sapanpnoe yctpoiicto (EV3);

4) pecypcubiii Ha6op LEGO MINDSTORMS Education EV3;

5) matuuk nBera EV3 (momosHUTEIBHO 3 IIIT.);

6) uervipe moaa aus sauatuit (Kerenbpunr, Tpaexrtopusa, Ksa-
Ipatbl u BuatiioH).

JoImoTHUTEIbHO HeoO0X0oAMMO cKavaTh (6ecmyaTHO) M YCTAaHO-
BUTH CJIeAyIOIllee IporpaMMHOe obecrieueHme:

7) mporpamma TpexmepHoro wmogenupoBauua LEGO Digital
Designer;

8) sByKoOBOIi pemakTop Audacity;

9) KoHBepTep 3BYKOBLIX (PaiiyioB wav2rso.



9 KJACC

ModacHuTenbHaa 3anucka

ITpumepuaa pabouas mporpaMma 0 pPoOOTOTEXHUKe paspado-
TaHa A5 00yYeHUs MIKOJbHUKOB, KOTOPhIE UCIIOJb3YIOT yueGHOe
mocobue «PobororexHuka Ha miaatdopme Arduino» mas 9 Kiacca
aBropa /[. I'. Konocosa. O6111ee KosimuecTBO 4acoB — 35 u. Pexxum
3aHATuil — 1 pas B Hegesto 1o 1 u (45 muH).

9 knacc

ens: hopMupoBaHue U pPasBUTHE y OOYYAIOIIUXCA CUCTEMBI
TeXHOJIOTUYECKUX 3HAHUN U YMeHUil, HeoOOXOAMMbIX MIJIsI OCBauBa-
HUS PasHOOOPa3HBIX CIIOCOO0B M CPEACTB PabOThI AJIA CO3MAHII
POOOTOTEXHUUECKUX CHUCTEM.

3apaumn

Oobyuarowue

¢ IT03HAKOMMUTE YUAIIUXCS C OCHOBHBIMY T€PMUHAMY YW IIOHSATH-
AMHU B 00J1aCTH POOOTOTEXHUKM W HAYUYUTH MCIIOJIB30BATH CIIE-
MUAJBLHYIO TePMUHOJIOTHIO;

* chopMmupoBaTh IpeicTaBieHre 00 OCHOBHBIX 3aKOHAX POOOTO-
TeXHUKH;

* chopMUPOBATH IIePBOHAYAIbHBIE MIPEACTABICHUSA O KOHCTPYU-
poBaHUU POOOTOB;

* IOBHAKOMUTH yUaIllNXCA C OCHOBAMU Pa3spabOTKU ajJrOPUTMOB
TIPU CO3AAHUU POOOTOTEXHUUYECKUX KOHCTPYKIIUIHA;

* YCOBEPIIEeHCTBOBATh UM IIPUBUTH HABLIKU COOPKU W OTJIATKU
TIPOCTHIX POOOTOTEXHUUECKUX CHCTEM;
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TIO3HAKOMUTH C OCHOBAMU BUBYaJIbHOTO A3BIKA AJIA IIpOTrpaM-
MUPOBaHUSA POOOTOB;

CHCTeMaTu3MPOBATh 1/WJIN IPUBUTH HaBBIKU PaspaboTKU IIPO-
€KTOB IIPOCTHIX POOOTOTEXHUUECKUX CUCTEM;

chOpMUPOBATH Y IIKOJIbHUKOB 0a30BbIe IIPEACTaBIEHUA B ce-
pe MHIKeHePHOU KYJIbTYDHhI.

Paszeusarou,ue

CTuMyIupPOBATH MHTEPEC K CMEKHBIM 00JIacTsIM 3HAHUI: MaTe-
MaTUKe, TeoOMeTpuu, (pusuke, 6MOJIOTUU;

CIIOCOOCTBOBATH 3aMHTEPECOBAHHOCTH B CAMOCTOSATEILHOM pac-
IMUPEeHNU KPyrosopa B 00JIaCTH KOHCTPYUPOBAHUA POOOTOTEX-
HUYECKUX CHUCTEM;

dopMupPOBaATH MHMPOPMAIIUOHHYIO KYJIBTYPY, YMEeHUE OPUEHTHU-
poBaThbCcs 1 PaboTaTh C PABHBIMY MCTOUHNKAMU UH(GOPMAINN;
HOOIPATL CTPEMJIEHNE K IIPUMEHEHHIO CBOEro IIOTEeHIIHAJa B
IIOMCKEe OPUTHMHAJBbHBIX HAel, 00HAPY:KeHUU HecTaHIapPTHBIX
pellieHnl, K pa3BUTUIO0 TBOPUECKUX CIIOCOOHOCTEI;

pasBUBaTh CIIOCOOHOCTH PAbOTHI MHINBUAYAJIBHO U B KOMaHIaX
PasHOTO KaueCTBEHHOI'0 U KOJMUECTBEHHOT'O COCTaBa I'PYIIIEI;
OPUBUBATH HABBIKU K aHAJIU3y ¥ CAMOAHAJIU3Y IIPU CO3AAHUU
POOOTOTEXHUUECKUX CHCTEM;

CcomeiCcTBOBATL CAMOPA3BUTHUI0O B (POPMHUPOBAHUU YCIIEIITHBIX
JUYHBIX CTPATETUH KOMMYHUKAIINY 1 PA3BUTHUIO KOMIIETEHITHUH
IpU YUYACTUM YUEHUKOB B KOMaHIHOM paboTe;

pasBuUBaTh MHTEPEC YyUAIINXCSI K €CTeCTBEHHBIM WM TOUHBIM 00-
JACTAM HAYKU;

pasBuUBaTh HECTAHAAPTHOE MBINIJIEHNEe, a TaKiKe IIOMCKOBBIE
HaBBIKU B PeIIeHNY IPUKJIATHBIX 3a4aY;

pasBUBaATh TBOPUECKUM IMMOTEHITMAJ IIOAPOCTKOB U IOHOIIIECTBA
B IIPOIlecce KOHCTPYUPOBAHUSA U IIPOrPaAMMUPOBAHUA POOOTOB;
pasBUBaTh MO3HABATEJIbHBINT MHTEPEC ¥ MOTHUBAIIUIO K YUEHUIO
¥ BBIOOPY MHIKEHEPHBIX CIIeI[NaJIbHOCTEI;

HAyUYUTh NIKOJBPHHKOB YCTHOW ¥ IIMCbMEHHON TeXHHUYECKON
peunr co BceMU NMPUCYIIUMU €l KauyecTBaMu (IIPOCTOTOM, sICHO-
CThIO, HATJSAAHOCTBHIO, IIOJHOTOIT); UETKO M TOYHO H3Jararhb
CBOU MBICJIM U TeXHUYECKUE 3aMbICJIbI.
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BocnumamenvrnoLe

e @opMHUPOBATh MHTEPEC K IIPAKTUUYECKOMY NPUMEHEHHUIO 3Ha-
HUI, yMEHUN U HAaBHLIKOB B IOBCEHEBHOU KU3HU U B JaJIbHEH-
meM o0yUeHUu;

* IIOOIIPSATH I[€JIeyCTPEMIEHHOCTh, yCepAue, HaCTOMUYNBOCTh, OII-
TUMU3M, BEPY B CBOU CILJIBI;

® CIIOCOOCTBOBATH PAa3BUTHUIO CIOCOOHOCTH KOHCTPYKTHUBHOM
OILIEHKU U CAMOOIIEHKU, BHIPAOOTKE KPUTEPUEB OI[€HOK U II0Be-
IEeHYEeCKOr'0 OTHOIIEHUS K JHUYHLIM U YYKHUM ycIllexaM u
Heymayam;

* IOATBEP:KIATh BBICOKYIO IIEHHOCTh TAKUX CIIOCOOHOCTEN 1 Ka-
YecTB, KaK SMOIIMOHAaJIbHAas YPaBHOBEIIIEHHOCTh, PACCYIUTEIb-
HOCTb, DMIIATHU;

* MOAJEP;KUBAThL IIPeJCTaBJIeHME YyYaIllUXCA O B3HAYMMOCTHU
o0IIIeue/;IOBeUeCKX HPaBCTBEHHBIX II€HHOCTEH, mJ00poskesia-
TEeJIbHOCTU, COTPYIHUYECTBA;

* YKPEILJIATh CIIOPTUBHBIN AYX, CIIOCOOHOCTH COXPAHATEL yBaske-
HUEe K COIMepHUKAaM U IIPeoJoJieBaTh CTPecC BO BpeMs O0yUueHUa
Y COPEeBHOBAHUM;

°* IPUBUBATH KYJbTYPY OpraHuM3aInuu paboduero mMecra, mpaBUa
o0paIlleHnsa Co CJAOKHBIMU W OMaCHBIMU UHCTPYMEHTaMU;

* BOCHHTATL YCTOWUMBBIN MHTEPEC K METOJaM TeXHHYECKOT0 MO-
IeJINPOBAHNUS, IPOEKTUPOBAHIS, KOHCTPYUPOBAHUS, IIPOrpaM-
MUPOBAHUS.

Oxunpaemblie pe3ynbraTbl

IIpedmemmnuvLe

Yuaiuecs:

* OyAyT WCIIOJb30BATH 9YJEKTPOHHLIE KOMIOHEHTHI: ILJIaThI
yIIpaBJeHUs, ILJIATHI PaACIIUPEHUA, SJIEKTPOMOTOPHI, CEHCOPDI
KacaHus, yJIbTPa3ByKOBbIe I NH(PPaKpacHbIe JaJIbHOMEPHI;

* OyayT IpoTrpaMMHUPOBaTh Ha A3bIiKe C++;

° HaydaTcs IIPUMEHATh OCHOBHBIE aJITOPUTMHUUYECKIE KOHCTPYK-
MUY OJIs YIPABJIEHUSA TeXHUUYECKIMU YCTPONCTBAMIH;

* CMOI'YT IPOBOAUTHh U aHAJU3UPOBATHL KOHCTPYUPOBAHUE MeXa-
HUB3MOB, IPOCTEHINNX POOOTOB, IIO3BOJISIOIIMX pPeIlaTh KOH-
KpeTHbIe 3a7aun (C IOMOIIBIO CTAHTAPTHBIX IIPOCTHIX MeXa-
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HUB3MOB, C IIOMOIIILI0 MAaTePUATbHOTO WJIN BUPTYAJIHHOTO KOH-
CTPYKTOpA);

®* CMOTYT KOHCTPYUPOBAThL U MOJEJINPOBATH C UCIIOJH30BaHUEM
MaTepuaJbHBIX KOHCTPYKTOPOB C KOMIBIOTEPHBIM yIIPAaBJIEHU-
eM 1 00paTHOU CBA3BIO;

° HaydaTCsl COCTABJIECHUIO AJITOPUTMOB U IPOTPaMM II0 yIpaBJe-
HUIO po60TOM;

* cMOTyT c(POPMYJINPOBATH IIPUHIUIIBI IIPOIPAMMHOIO yIIpaBJie-
HUA CAMOABUIKYIITUMCSA POOOTOM;

® CMOI'YT IIOJIYYUTH HABBIKU PAbOTHI ¢ pOOOTAMU U BJIEKTPOHHBI-
MU YCTPOMCTBAMMU;

® OCBOSIT INPUHIIUIBI U MOAUMDUIIMPYIOT MeXaHM3M Ha OCHOBE
TeXHUYECKOH MOKYMEHTAIIUU MOJA IOJYUYEeHUs 3aJaHHBIX
CBOWICTB IIPU pellleHn’ KOHKPETHOU 3a1auu;

* OBJIJIEIOT OCHOBHBLIMHM TEPMHHAMU POOOTOTEXHUKU K CMOILYT
MCIOJIb30BATh MX MPH IPOEKTUPOBAHMN M KOHCTPYHUPOBAHUU
POOOTOTEXHUUYECKUX CUCTEM;

® OCBOSAT OCHOBHBIE IPUHIIUTBI W 9TANbl PA3PabOTKM IIPOEKTOB U
CMOTYT CAMOCTOATEJNBHO U/UIN C IOMOINBIO YUUTEJA CO34aBaTh
TIPOEKTHI;

* CMOI'YT UCIIOJbL30BATh BU3YAJbHbBIN A3BIK AJId IPOrPpaMMUPOBa-
HUS IIPOCTBIX POOOTOTEXHUUYECKUX CUCTEM;

* CMOTYT OTJIA}KMBATH CO3JAAHHBIX POOOTOB CaAMOCTOSTEIIHHO
¥ /WUJIU C TOMOIIBIO YUUTEJIS;

°* CMOT'YyT pacCcKas3aTh O POOOTU3WMPOBAHHBIX YCTPOMCTBAX U UX
UCIOJIb30BAHNM HA NPOW3BOJACTBE M B HAYUYHBIX MCCJIEIOBA-
HUSAX;

°* CMOT'YT paccKasaTh O POOOTOTeXHUKe KaK HayKe o pa3pabor-
K& ¥ HCIOJb30BAHUM AaBTOMATHU3MPOBAHHBIX TEXHUYECKUX
CHCTEM;

* HaydaTcsA TPOTPAMMHOM peamsaliuy aJTOPUTMOB «IBUKEHUE
IO TIPEIIATCTBUA» , «CJIEOBAHNE BAOJb JUHUU»;

* CMOTYT O0'BACHUTD, KaK mH(GOpMAaInusA (JaHHbIE) IPeACTaBIISIET-
Cs B COBPEMEHHBIX KOMITBIOTEPaxX U POOOTOTEXHUUECKUX CUCTE-
Max;

* CMOT'YT OOBSACHUTH BJINSHNE OMIMOOK M3MEPEeHUUN 1 BbIUMCJIIEe-
HUI Ha BBIIOJHEHNWE AaJrOPUTMOB YIIPABJIEHUS pPeaJbHbBIMU
o0'BeKTaMu;
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® CMOT'YT OO'BACHUTH, KAK MCIPABUTH OINMNOKU HMCKaKEHUS, BO3-
HUKAaIOIINe IPU Iepesave MHGOPMAIINN;

* CMOT'YT O0OBACHUTDL IIOHATHE «yIpPaBJIeHNEe», IPUBECTU IpPUMe-
PBI TOTO, KaK KOMIOBIOTEP YIPaBJIAET PA3JIUUYHLIMUA CUCTEMAMU
(po6OoTHI, CTAHKHU U AP.);

* CMOTYT OOBACHUTL HIPUMEPhI AJITOPUTMOB yIIPpaBJIeHUs, paspa-
GOTAaHHBIX B yUeOHOU cpele COCTaBJEHUS HMPOTpaMM yIIpaBje-
HUSA aBTOHOMHBIMHU pPobOTaMU, CHUMAaTh MaHHBbIE C JAaTYHNKOB,
HaOpUMep ¢ JATYNKOB POOOTU3NPOBAHHBIX YCTPOMCTB;

* CMOTYT IPUBECTHU IIPUMEPHI UCIOJIb30BAHUA MaTeMaTUYECKOTO
MOEeJIUPOBAHUSA B COBDEMEHHOM MUpe.

MemanpedmemmnuLe

Yuammuecsa cMOTyT:

* HaWITU NPaKTUUYECKOe INPUMEHEHWE U CBA3h TEOPEeTUUYECKUX
3HaAHUH, MOJYYEHHBIX B pPaMKaX IIKOJbHO! IPOrpaMMbI;

* MOJIYUNUTH IIPAKTUYECKNe HABBIKM ILJIAHNPOBAHUA CBOEH Kpar-
KOCPOUYHOM U JOJTOCPOYHOI AeATeJIbHOCTH;

° BI:IpaGOTaTI: CTUJIb pa60TI:I C OpHeHTaII,HefI Ha OOCTHUXEeHUEe 3a-
IIJIaHNPOBAHHBIX PE3YyJIBTATOB;

® NCIIOJIB30BAaTh TBOPUYECKHNE HaABBIKHN U Bq)(I)eI{TI/IBHLIe IIprueMbI
AJIA PEeIlIeHU A IIPOCThIX TEXHNYECKUX 3aJav;

* MCIIOJIL30BATh Ha IMIPAKTUKe 3HAHUA 00 yCTPOMCTBAX MeXaHU3-
MOB W yMEHHE COCTaBJATH AJTOPUTMBI PEIeHUS Pa3IUIHBIX
3azadu;

* WCHOJIb30BATh IIOJYUYEHHBbIE HABBIKU PAOOTHI PA3JINUHBLIM IMH-
CTPYMEHTOM B yueOHOM 1 IIOBCEIHEeBHOM KIU3HU.

Juunocmmnure

Yuammecsa cMoryT:

¢ IIOJIYUYUTH COHH&JII:HI)IfI OIIBIT y4YaCTudA B MHIWBUIAYAJIBbHBIX N
KOMaHIHBIX COCTA3aHUAX;

* HAWTH CBOW METOABI M BOCTPeOOBaHHBIE HABBIKM IJIA IPOAYK-
TUBHOTO yYaCTUsI B KOMaHIHOM paboTe;

* yOeqUThCA B IEHHOCTY B3aWMMOBBIPDYUKU, HOALEPKAHUSA JOOPO-
JKeJraTeJIbHOM 00CTaHOBKU B KOJIJIEKTUBE;
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* HAYUYUTHCSA MCIOJb30BATh HABBIKU KPUTUYECKOT'O MbIIIIJIEHUS
B IIpoliecce paboOThl HAJ MHPOEKTOM, OTJAAKH U ITyOJUUYHOTO
MIpeACTaBJIeHUSA CO3MAHHBIX POOOTOR;

* YKPENUTh U YCOBEPIIEHCTBOBATH B ce0e YYBCTBO CAMOKOHTPOJIS
Y OTBETCTBEHHOCTHU 32 BBEPEHHBIE IIeHHOCTH;

° PasBUTh BHUMATEJIbHOE U IIPeAyIPEeSUTE]IbHOEe OTHOIIEHNE
K OKPYKaIOI1M JIIOJAM U 000PYAOBAHUIO B IIporiecce paboThI.
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TemaTnyeckoe nsaHMpoBaHUE.

9 knacc
(35 u)
Ne pazpena/ Conepranmue Kou-Bo
ypoOKa 9acoB
PA3IEJI1 | BBEIEHUE. HEOBXOIVMOE 2

OBOPYIOOBAHMUE. IIJTIAT®OPMA ARDUINO

Vpoxk 1 1.1. Tema: Onucanue maargopmsl Arduino 1
Teopus: oxpana Tpyna u TB. OcHOBHBIE cBeze-
HUA 0 poboToTexHUYecKoi niaardopme Arduino.
CocraB, XapaKTepUCTUKAa OCHOBHBIX OJIOKOB,
y3J0B u gerajneit. HasHauenue OCHOBHBIX
GJIOKOB, Y3JI0B U JeTajei.

IIpaxmuka: BEIIOJHUTH 3aAaHUS

Ypoxk 2 1.2. Tema: Onucanue naatdopmsr Arduino 1
Teopus: onucanue miaar. JlaTYuKM, CIIOCOOBI
TOAKJIIOUEHU A JaTINKOB, MOTOPOB 1 6JI0Ka
yIIpaBJIeHUA.

ITpaxmuka: rccief0BaTh OCHOBHBIE DJI€MEHTHI
KoHCTpyKTOpa Arduino. BeinmosHuTh 3amanue.
W3yuuTh OCHOBHBIE BO3MOYKHOCTU. BHITOIHUTD
3aflaHue, U3YIUTHh CXEMY OCHOBHBIX ITOLKJIIOUE-
HUI IIJIaTHI pacIIupPeHNsa BBOJa,/BhIBOJA

PA3OEJI 2 | MOOEJINPOBAHUE IIACCH. 6
CBOPKA POBOTA

Vpoku 3,4 | 2.1. Tema: Co3maHue Moaen Kojec 2
Teopus: KOMMEHTAPUY K BBIMIOJHEHUIO IIPOEKTA
Mozean kojec. Onucanue HeOOXOIUMBIX 0JIOKOB,
Ierajell u y3yoB. KoMMeHTapuy K IporpaMMu-
poBaHMIoO.

IIpaxmuka: BEIIOJHUTH 3aaHue 110 IPUBEJeH-
HBIM B mraparpade OnuCaHusaM IIPOrpaMm

U TIOCJIeIOBATEJIbHOCTH PAabOThI

Vporu 5,6 | 2.2. Tema: Cozmanue Moeu Maccu 2
Teopus: KOMMEHTAPUU K BBIIIOJHEHUIO IIPOEKTA
IIaccu.




JI. II. ITaakpaToBa, /1. I'. KomocoB

113

Ne pasmena/
ypoKa

Comepsxanue

Koxa-Bo
94acoB

Onucanue HEOOXOAUMBIX 0JIOKOB, HAeTaJieil

u y3s0B. KoMMeHTapuu K IpOrpaMMUPOBAHUIO.
IIpakmuka: BEINOJHUTH 3aJaHUA 110 IPUBEIEH-
HBIM B Iraparpade OnnucaHusaM IIPOrpaMM

U TOCJIe[OBATEJIbHOCTH PAabOTHI

Vpoxr 7

2.3. Tema: Cosmanue Mmomeau pambI podora
Teopus: KOMMEHTAPUY K BBIMIOJTHEHUIO 3aJaHUS
o omucaHuio B yuebuuKe. KommenTapuu

K IPOrPaMMUPOBAHUIO.

ITpaxmuka: BEIIOJTHUTH 3aJaHUeE 10 IPUBEIEH-
HBIM B Taparpade onucaHuaM IPorpaMM

U mocJiefoBaTeIbHOCTU paboTel. IleuaTs geraneit
IJs poboTra

Vpok 8

2.4. Tema: Coopra poGora

Teopus: KOMMEHTAPUY K 3aaHUIO 110 COOPKe
TeJEeKKY U KPEIJIEHNI0 MOTOPOB U APYTUX
yacreit pobora.

ITpaxmuka: c60pKa u oTJIagKa podoTa, UCIBITA-
HUA pobora.

IIpeseHTanusa IpoeKTa

PABJIEJ 3

KPATKOE OIITMCAHUE SISBIKA
ITPOTPAMMMPOBAHNUSA

Vpok 9

3.1. Tema: Cpega Arduino IDE

Teopus: 0COGEHHOCTH IPOTPAMMUPOBAHU S

B cpene Arduino IDE.

CTpyKTypa IporpaMMbl, TUITHI IePeMeHHbBIX,
OIMcaHNe ITePeMEeHHBIX

VYpok 10

3.2. Tema: OCHOBBI IPOrPAMMUPOBAHUSA B cpeje
Arduino IDE

Teopus: apudMeTHUECKE OIIEPAIN, OIIEPATO-
DPBI CPaBHEHUSA, JIOTUUECKUE OIIEPATOPHI U
YIIPaBJIAIOLIVIE OIIePATOPHI.

Hcnonbp3oBanue ux B IPOIrPAaMMUPOBAHUN

Ypox 11

3.3. Tema: OCHOBBI MPOrPaMMUPOBAHUSA B cpee
Arduino IDE

Teopus: maccuBbl, nupekTuBa #define, QyHK-
1Y, OIUCAHUEe, KPaTKasi XapaKTePUCTUKa
OCHOBHBIX (DYHKIIUH, TPABUJIA UCIIOJIb30BAHNU,
PEeKOMeHIaun
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Ne pazgena/ Conepamue Koxa-Bo
YpPOKa YacoB
VYpoxk 12 3.4. Tema: cocTaBiIeHUE MPOrpaMM B cpeje 1

Arduino IDE

Teopus: XxapaKTePUCTUKA MOHATUA « MOHUTOP
mocJIe[0BaTEIbHOTO ITopTa» . MaremaTuueckue
GYHKIIUU, TEPHAPHBIN OIIepPaTOP, CMbBICI U UX
HUCIIOJIb30BaHUE.

IIpaxmuka: BEIIOJHUTH 3aJaHUS U3 YIeOHUKA

PA3IEJI 4 | IIPOTPAMMUPYEM POBOTA. KAK EXATH 10
ITPAMO. HECKOJIBKO NCXOIHBIX
DAVJIIOB
Vpormu 13, 4.1. Tema: IlogkaroueHne 060PyTOBAHU I 2
14 Teopus: nonkaoueHue maaTsl Arduino

Leonardo K xommbioTepy. OCHOBHBIE HACTPONKU.
Ycrpanenue Henonagok. KoMmmenTapuu K BbI-
HOJIHEHUIO IIPOEKTA.

IIpakmuka: BEIIOJHUTE 3a/JaHUSA —

cbopKa, OTJIalKka U UCIBITAHUA poboTa

Vpok 15 4.2. Tema: PaGoTa c maTYnKaMu KacaHUSA 1
Teopus: Ha3HAUYEHWE JaTYNKOB KACAHU.
VcosepienacreoBanue npoexra. KommentTa-
PUHU K PeJaKTUPOBAHUIO IPOrPaMMBbI. I1po-

ey pel.

IIpaxmuka: BBIIOJHATH 3aaHUS — PEJAKTUPO-
BaHMe JATUNKOB KAaCAHUS C NCIOJIb30BAHIEM
IPOIEAYD U OTJIALKA IPOTPAMMBI C JaTUNKAMU
KacaHusa

VYpox 16 4.3. Tema: PazpaboTKka mporpaMMBbI ¢ BKJIIOUYE- 1
HHEM MUTAHUSA

Teopus: KOMMEHTapUHU K paspaboTKe U PeJaKTH-
POBaHMIO IPOIPAMMEI C BKJIIOUEHUEM B CXeMY
CBETOAUOJA.

IIpaxmurka: BEIIOJTHUTE 3aJaHUA, OTJIALUTD U
OTPEeJaKTUPOBATH IPOrPaMMYy, IIPOBECTU

UCIIBITAHUS
Ypoxru 17, 4.4. Tema: PazpaGoTka nmpoexkra «JHKOZEP» 2
18 Teopus: KOMMEHTapUU K IPOEKTY, IOATOTOBKA

IIPOeKTa, IPorpaMMUPOBaHUe POOOTA.
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ypoKa

Comepsxanue

Koxa-Bo
94acoB

ITpaxkmuka: BBIIOJHUTE 3aJaHUsI, OTJIAAUTE
mporpaMMmy ¥ YCOBEPIIIEHCTBOBATH PaboTy
pobora, IpPoBeCT! UCIBITAHUS POOOTA

VYpox 19

4.5. Tema: HccaenoBaTeabckass paGoTa mo
MPOEKTy «JHKOAep»

Teopus: KOMMEHTAPUU K IPOBEIEHUIO IIJIaHA
WCCJIeTOBAHUSA.

ITpaxmuka: padpaboTaTh IJIaH UCCIEJOBAHUSI.
IIpoBecTH Ceprio S9KCIEPUMEHTOB M0 3aMaHUAM.
O6CcyauTh Uen 10 BBIPABHUBAHUIO TPAEKTOPU NI
IBUKEeHUA poboTa

VYpoxru 20,
21

4.6. Tema: PaboTa ¢ HECKOJIBKNMHU MCXOTHBIMI
(paitmamu

Teopus: kax paboTaTh C HECKOJIBKUMU (hailiaMu
onHoBpeMeHHO. KoMmMeHnTapuu K paboTe ¢ He-
crogbKuMU aiinamu. KoMMeHTapuu K BBIIIOJI-
HEHUIO 3aJlaHu.

IIpaxmuka: BEINOJHUTH 3aaHUs, OTPEAAKTUPO-
BaTh IIPOTPAMMBI II0 PaboTe ¢ HECKOJIbKUMU (haii-
samu. [IpoBecTy UCIBITAHUSA, OTIALUTH

Vpok 22

4.7. Tema: Co3manue cBoeil OMOIUMOTEKH
Teopus: 0cOGEHHOCTH CO3LAHUA CBOeil Oubsmore-
Ku nporpamm. Onucanue IIpPocToro crocoda
co3maHus OMOJINOTEK M.

ITpaxkmuka: mpakTuuecKas paboTa mo Co3maHuio
cBOel OMOJIMOTEKH 110 3aJaHUi0. JKCIepUMeH-
TaJbHASA IPOBEPKA, PEIaKTUPOBAHUE

PABJIEJ 5

TBOPYECKUE ITPOEKTHBI, KETEJIBPUHT.
OBHAPYEHUE OB'BEKTA.
JBUEHUE II0 JIMHUMN.

OBIGKEHUWE 110 TPAEKTOPUN

12

Vpok 23

5.1. Tema: IIpoekT «Kereaspunr»

Teopus: paszpaboTka poboTa IJIs KereJbpUHTa,
KOMMEHTapUU K CO3JaHUI0 MOJEJIN IIepeIHero
u 3aHero 6aMIepoB IJisi pobora.

Anropurmsel IBUKEHUA PoOOTA.

IIpaxmuka: o6KyMaTh CIOCOOBI BHITIOJTHEHUSA
3aJaHuit
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Ne pazgena Kou-Bo
pasi / Conmepsxanue
yYpOKa JacoB
Vporu 24, 5.2. Tema: AIropuTmMsl IBUKEHNA podoTa 2
25 Teopus: KOMMEHTapUU K Peaans3annuy aJropur-

MOB ABUKeHUA pobora «TpeyroabHuk» u «Bu-
JKeHUe II0 CITUPAaJIu» .

IIpakmuka: padpaboTKa 1 O0TJIalKa IPOTPaAMMBbI
[LJIsI peaIns3aliuy IBUKeHUs poboTa 10 ABYyM
anroputMaMm: «TpeyronrbHUK» 1 «[[BusKeHME IO
cuupanu». UccaenoBaunue nporpamm. McnobiTa-
HHUe poboTa I10 3aJaHUAM

Ypoxu 26, 5.3. Tema: 3aBUCHUMOCTH CKOPOCTH 3BYKa 2
27 B BO3/yXe OT TEMIIepPaTypPhbI

Teopus: KOMMEHTapUY K IIPOBEIEHUIO UCCIIEN0-
BaHUA 3aBUCUMOCTH CKOPOCTHU 3BYKa OT TeMIIe-
paTrypsl.

IIpaxmurka: IPOBECTU UCCJIEOBAHUE, PE3YIbTa~
THI BHECTH B 3JIEKTPOHHYIO Tabauny. TecTupoBa-
HUe KadecTBa paboTel mporpaMmbl. OcTaHOBKA

y o6beKTa. BRITOIHUTD 3aKaHUA

Vpokru 28, 5.4. Tema: IIpoekTt «CiaemoBaHue 1Mo JUHUM» 2
29 Teopusa: nBu:KeHUe 110 TUHUY. PeBosonusa

B aBTOMAaTU3AIUY JOTUCTUKU. JlaTUNKU JTUHUT
#a ocHoBe ontoumapsl TCRT5000.

IIpakmuka: ycraHoBka natuymkoB. [IpoBepka
paborocmocobuocTr. Onrcanre TPAeKTOPUHN
IBU:KeHUA pobora. Hacrpoiika paboTs! gaTuu-
KOB. BI:IHOJIHI/ITI) 3aJaHUuA

Ypox 30 5.5. Tema: Perynsaropsl. Bunsl peryixsaropos 1
Teopus: peryaaTopbl. ABTOMaTHYECKNE PEeTyJs-
Topbl. Cxema paboThI peryasarTopa ¢ o0paTHOMR
cBA3bI0. [IpONOpIIMOHATIbHO-UHTErPATBHO-AU(-
depennmanbvubiil peryaarop (IIM). Onucaunue
COCTaBJIAIOIINX.

IIpaxmuka: peanusanusa COCTaABIAIOIINX
peryiaTopa Ha A3bIKe IPOrPaMMUPOBAHUA.
IIpoBecTu uccaenoBanmsAa. BRIMOMHUTE 3aaHuA
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Vpokmu 31,
32

5.6. Tema: IIpoekT «/IBHsKeHUE 110 TPAEKTOPHH »
Teopus: KOMMEHTAPUY K OMMCAHUIO IIPOEKTAa

¥ CO3aHUIO IPOTPAMMBI IJI ABUKEeHUA POOOTa
IO TPAaeKTOPUY C UCIOIb30BAHNEM IIa0I0HA.
IIpaxmuka: BEIIOJHUTH 3aJaHUs, OTJIAAUTD
IporpaMMmy ABMKEHUA poOOTAa IO 3aJaHHOMN
TpaekTopuu, oQopPMUTH (haiij C IPUMEPOM
ucIoJab30oBaHus oudbamoreku myRobot. Bermoa-
HUATH 3aJaHU

VYpox 33

5.7. Tema: O6 €31 poOOTOM IPENATCTBUI
Teopus: pellieHre KJIACCUUECKON 3amaun

B poOOTOTEXHUKE — 00'be3/ POOOTOM IIPEIIAT-
cTBUil. Annpokcumanua u puiasTp. OcTaHOBKA
pobora y npensarcTBus. KommeHTapun

K 3aJaHUAM.

IIpaxkmuka: BHITIOJHUTE 3aJaHU 110 YUEOHUKY.
OTyIaguTh IPOTPAMMY, ITPOBECTHU UCHBITAHUSA
pobora

VYpok 34

5.8. Tema: /IBuskeHue pod0Ta BIOJIH CTEHBI
Teopus: onucaHme BOBMOXKHBIX IIPOOJIEM.
BepTukasbHOe KperieHue gaabHomepa. Kom-
MeHTapu¥ K IPOBELEHUIO UCCIEJOBAHUMN U UCIIBI-
TaHUIO.

ITpaxmurka: BEIIOJTHUTD 3aJaHUS 110 YIEOHUKY,
OTJIAAUTH IIPOrpaMMy, IIPOBECTU UCIIBITAHUA

PABJIEJ 6

HNTOTOBOE 3AHATHNE

Ypoxk 35

6.1. Tema: IlongBeaeHne UTOTOB

Teopus: KOMMEHTapUU K 3aUEeTHOMY IIPDOEKTY
«Pasubie momesi poOOTOB AJIA IBUIKEHUS 10
JIUHUN» .

IIpakxmuka: BEINOJHUTE 3aJJaHUS B YUueOHUKE
IO 3aYeTHOMY IPOoeKTy. IIpeseHTaIus BbIIOI-
HEHHBIX IIPOEKTOB POOOTOB
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OGecnevyeHue nNporpamMmbl

Opzanu3ayuonHnoe

Heob6xonuMo pasaennTh KJacCc Ha ABe I'PYHIOBI, B KamKION 13

KOTOPBIX MOJIXKHO OBITH 15—16 ueoBeK.

Yuebrno-memooduuecrxoe

KoHCIeKTHI 3aHATHUH O IIPEeIMETY;

VHCTPYKIIUY U IPE3eHTAI[V;

IIPOEKTHBIE 3aJaHUA, IIPOEKTHI U PEKOMEHIAINN K BBIMOJIHE-
HUIO IIPOEKTOB;

JIUAaTHOCTHUYECKUe pabdoThl ¢ o6pasiaMu BLITIOJHEHUS U OIleHU-
BaHUEM;

pasmaTouHbIe MaTepPUaTbl (K KarKJA0MY 3aHSITUIO);

TIOJIOKEHUSI 0 KOHKYPCaxX U COPEBHOBAHUAX.

Mamepuanvho-mexnuuweckoe

Hius oO0yueHuMA YyUYEeHHMKOB HeoOxoamMo (Ha omHO pabouee

MEecCTO):

natunk guauu TCRT5000 — 6 1mT.;

CeHCOpHasd KHOmKa — 1 11T.;

yJIbTPa3ByKOBOU JajibHOMED — 1 IIIT.;

miaara Arduino Leonardo (manpumep, Iskra Neo) — 1 mir.;
kabesnb microUSB — 1 1mr.;

moTtop N20 (1,5-12 B) — 1 1mr.;

kabeap nuranuda 9 B — Arduino — 1 mir.;

CTAJIbHOM ITapuK — 2 IIIT.;

IPOBOJ, COeAUHUTENbHBIN — 40 I11T.;

KHOIIKa BKJI/BBIKJ — 1 IIIT.;

mIara ymupasiieHus moTopamu (Hampumep, Amperka Motor
Shield) — 1 mr.;

NEK-pansaomep Sharp GP2Y0A21 — 1 1mr.;

miata pacmupenus 10 (manpumep, Troyka Shield LP) —
1 mr.;

BUHTEI M3 x 12 — 30 1. ;

BUHTEI M3 x16 — 10 1r1T.;

rarika M3 — 40 1r.;

maii6a moxg M3 — 40 1mr.;

KaHIleJsapcKue pesuaku — 10 1iT.;

OTBepPTKa yHuUBepcasibHad (+/—) — 1 1miT.;
NiMH-akkymyaaTop uian 6arapeiika tuna « KpoHa».
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Heob6xonuMmoe o6opymoBaHIe Ha KJIACC:

e 3D-upunTep. Bce Momenn, ncooabsyemMble B 3TOM Kypce, ObLIu
pacneuaransl Ha npuHTepe Infitary RepRap Prusa i3. ITomoii-
mer jgmoboii 3D-mpuHTEep ¢ 00JIaCThIO IIeYaTH O0O0JbIlle, YeM
15 x 15 x 10 cm;

* masyibHaA craunusa (Hanpumep, YOUYUE 8586).

Heob6xonuMmoe mmporpaMmMHOe obeceueHne:
* OpenSCAD (www.openscad.org);
¢ Arduino IDE (www.arduino.cc).

Cnucok nutepaTtypbl AJ19 y4YalUXcs

Po6ororexuuka. Cozgaem DIY-pobGora [dekTporHBIN pecypc] /
. T. KomocoB. — Texcrosrie gau. (1 daiia pdf : 178 c.). — M. :
BIVIHOM. JlaGopaTopus 3HAHNIA.

Cnucok auTepaTtypbl gna ydutens

1. Po6ororexnurka. Cozmaem DIY-poGora [OmekTpoHHBII pecypc] /
. T. KomocoB. — TekcroBrie gau. (1 daiia pdf : 178 c.). — M. :
BUWTHOM. JlaGopaTopus 3HaAHUIA.

2. PobGoToTexHHMKa B IIIKOJIe: METOAWKA, HIPOTrPaMMBI, IIPOEKTHI
[9nexTpouusii pecypc] / B. B. Tapanmara, H. H. CambliKuHa. —
Au. usn. — Anextpor. Tekcroswie gan. (1 gaita pdf : 112 c.). —
M. : JlabopaTopus sHauuii, 2017.

3. Komocor [I.T. Texuomorusi. PoGororexHuka Ha 1maaTdopMme
Arduino. 9 kjacc : yuebuoe mocooue / II.T'. KomocosB. — M. :
BUHOM. Jla6opaTopus 3aaruii. 2019, 176 c.



IIPUMEPHASA PABOYAd ITPOTPAMMA
K MOAYJI0O U/UJIN YYEBHOMY RYPCY
«3D-MOAEJUPOBAHUE
N ITPOTOTHUIIMPOBAHUE»

JI.II. ITankpamoséa, /J].I'. Konocoeé

MosscHuTenbHaa 3anucka

IIpumepuas pabouas mporpamMMma IpegHasHaAUeHa OJIA NUCIIOJb-
30BaHMUA: 1) Kak yueOHBINI KypC — B paMKax YacTH y4yeOHOTro ImJja-
Ha, QopMUPYEeMOH yJyacCTHHKaAMU 00pPa30BaTEJbHBIX OTHOIIEHUIA;
2) KaK Kypc BHEYPOUHOI AeATeJbHOCTH; 3) B paMKaX IOIIOJHU-
TeJIbHOTO oOpazoBanmuA. PagpaboTaHa s o0yuyeHUA MIKOJIbHUKOB
7 m 8 KJaccoB, KOTOpPbIe HCHOJB3YIOT YyueOHBbIe I10Co0us
«3D-MomenpoBaHre W IPOTOTUINPOBAHME» A 7 M 8 KJIaccoB
asropa /J[. I Konocosga. Ob611ee KosmuecTBO 4acoB — 34 4 B rof.
Pesxum 3anaruii — 1 pas B Hegesio mo 1 1 (45 MuH).

7—-8 knacchbl

Ilens: pasBUTHE KOHCTPYKTOPCKUX CIIOCOOHOCTEN neTeit u (op-
MUPOBaHME IIPOCTPAHCTBEHHOT'O ITPEICTABJICHNUS 38 CUET OCBOCHUS
0a30BBIX BO3SMOIKHOCTEH Ccpeabl TPEXMEPHOTO KOMIIBIOTEPHOT'O MO-
IeJIMPOBAHUA.

Obyuarouwue

e JTo3BHAKOMUTH yUaIlUXCA ¢ OCHOBAMU PabOTHI Ha KOMIIBIOTEDE,
ocHoBHBIMH uactamu IIK, HasHaueHmeM ¥ QYHKIUAMU
YCTPOHCTB, BXOJAIINX B COCTaB KOMIIbIOTEPHOM CHCTEMBI;

° IO3HAKOMUTE ¢ cucreMamu 3D-monenmpoBaHusa u cHOPMHUPO-
BaTh IpeJcTaBJIeHHEe 06 OCHOBHBIX TEXHOJIOTHAX MOAEINPOBa-
HU;

* HAyYUTh OCHOBHBIM IIpHeMaM M MeTofaM paborel B 3D-cum-
cTeMe;

* HAyYUThH CO3LABaTh 6A30BBIE JeTAJIHU U MOJEJIN;

* HAyYUThb CO3JaBaTh mpocTeiimume 3D-mMoxenu TBepPAOTEIBLHBIX
00'BbEKTOB;

* HAYYUTH HCIIOJH30BATH CPEJCTBA M BOSMOYKHOCTU IIPOTPAMMBI
JJISL CO3NAHMUSA PA3HBIX MOJeJIeH.
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Paszeusarou,ue

e @opMuUpoOBaHUEe U pa3BuTHe UHOMOPMAIUOHHON KYJIBTYDPHI:
yMeHUs paboTaTh ¢ pa3HBIMU UCTOUHUKAMU;

* Pa3BUTHE UCCJIELOBATEIbCKUX YMEHNUH, YMEHU O0IIaThC, yMe-
HUA B3auMOJelicCTBOBATh, YMEHUS JOBOAUTH JIeJIO 1O KOHIA;

* pa3BUTHE IIaMATHU, BHUMATEJBHOCTH U HAOJIIOAATEeIbHOCTH,
TBOPYECKOI'0 BOOOparkeHUA U (paHTa3UM Yepes MoJeInpOBaHUe
3D-00BEKTOB;

* pazBuTHe MHQMOPMAIIMOHHON KYJbTYpPHI 3a CUEeT OCBOEHUS WH-
GopMaIMOHHBIX 1 KOMMYHUKAIIMOHHBIX T€XHOJIOTHH;

* (hopMupOBaHUE TEeXHOJOTNYECKOM I'DAMOTHOCTH;

* pa3BUTUE CTPATETUUECKOI'0 MBIIIJIEHUS;

* [IOJIy4YeHUe OIILITA PeIlleHUs IIPO0JeM C MCIOJIb30BAHUEM IIPO-
eKTHBIX TeXHOJIOTUI.

BocnumamenvHhble

* ChopMUpoOBaTh TPAKIAHCKYIO IMO3UITHUIO, ITATPUOTU3IM W 000-
3HAUYUTH I[EHHOCTb NWHYKEHEPHOIr'0 00Pa30BaAHM’I;

* BOCIIUTATh YYBCTBO TOBAPUIIECTBA, UYBCTBO JIMYHOI OTBET-
CTBEHHOCTH BO BpeMs IIOATOTOBKHU W 3aIlUTHI IPOEKTAa, JeMOH-
cTpanumy Mozeseil 00'beKTOB;

* chopMHUPOBATH HABLIKU KOMAHIHOUM pabOThI HAJ IPOEKTOM;

* COPMEHTHPOBATh yUalllUXCsd Ha IOJyUYeHHEe TeXHUUECKOU WH-
YKEeHEePHOH CIIeIuaJIbHOCTH;

°* HayuuTh paboTaTh ¢ MHPOPMAIMOHHBIMU O0OBEKTAMU U pPas-
JIMYHBIMU UCTOYHUKAMU UHOOPMAIIUH;

* IPUOOPECTU MeKJINUYHOCTHRIE U COITUANbHEBIE HABBIKM, a TaKKe
HaBBIKU OOITIeHUA.

OxupaemMblie pe3yJsibTaTthbl

IIpedmemmnuie

Yuaruecs:

® OCBOAT BJIEMEHTHI TEeXHOJIOTUU HpoeKTHupoBaHusa B 3D-cucre-
Max U OyAyT IPUMEHSATHh SHAHUA U YMEHUs IPU Peain3amnuu
HCCJIEJOBATEIBCKUX U TBOPUECKUX IIPOEKTOB;

* IpUOOPETYT HAaBBIKU PabOTHI B cpefe 3D-MomesnpoBaHUSA U OC-
BOSIT OCHOBHBIE IIPUEMbI M TeXHOJOTUU IPU BHIMOJHEHUU IPO-
€KTOB TPEXMEPHOT'O MOJeJIUPOBAHUS;

® OCBOSAT OCHOBHBIE IIPUEMBI 1 HABLIKU CO3MaHUSA U PEIaKTUPO-
BaHUA UePTelKa C TOMOIIBI0O MHCTPYMeHTOB 3D-cpensbr;
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* OBJIA[IEIOT MOHATUAMU U TePMUHAMY NHOOPMATUKYU U KOMIIBIO-
TepHOTro 3D-IPOeKTUPOBAHUS:

* OBJI[IEIOT OCHOBHBIMHU HAaBBIKAMU I10 TIOCTPOEHUIO IIPOCTEHIIINX
yepTeske B cpene 3D-mMomennpoBaHus;

* HaydJaTCs IleyaTaTh ¢ MoMoIlbio 3D-npuHTEpa 6a30BbIE JIEMEH-
THI U 10 YePTesKaM I'OTOBbIE€ MOJIEJIN.

Memanpedmemnuore

VYuaruecs:

* CMOT'YT HAYYUTHCA COCTABJATH ILJIAH MCCJIELOBAHUA U MCIIOJb-
30BaTh HABBIKU IIPOBEJEHUA UCCaeNoBaHus ¢ 3D-Momenbio;

® OCBOJAT OCHOBHBIE IIDHEMBbI 1 HAaBBIKM PEIIeHUd I/1306peTaTeJIB‘
CKHX 3aJ[au ¥ HAay4aTCs UCI0JIb30BATh B IIPOILECCE BBIMTOJIHEHMU A
IIPOEKTOB;

° YCOBEPIIEHCTBYIOT HABBIKU B3aMMOJeNCTBUS B IIpoIlecce pea-
Jru3dannuy MTHANBUAYAJIBHBIX U KOJIJIEKTUBHBIX ITPOEKTOB;

* OyAyT MCIIOJIb30BATH 3HAHUSA, IOJYUEHHBIE 38 CUET CAMOCTOSI-
TEJBHOTO IIOVCKAa B IPOIIECCe PeaU3aIluu ITPOEKTAa;

* OCBOSIT OCHOBHBIE 3TAIBI CO3JaHUA MPOEKTOB OT MU J0 3AII[H-
ThI IIPDOEKTA 1 HAyYaTCA IPUMEHATDH Ha IIPaKTUKeE;

® OCBOSAT OCHOBHBIE 0000IIIeHHBIE MEeTObI PAOOTHI ¢ MH(pOPMAIY-
el ¢ uCImoJb3oBaHMeM IIporpamM 3D-MomerupoBaHms.

JuurnocmmnuvLe

Yuaruecs:

* cMOTYT paboTaTh MHAUBUIYAJIBHO, B MaJIOH I'PYIINIEe U yIaCTBO-
BaTh B KOJJIEKTUBHOM IIPOEKTE;

° CMOr'YT IIOHMMAaTh U HPUHUMATH JUUYHYIO OTBETCTBEHHOCTDH 34
pe3yabTaThl KOJJIEKTUBHOT'O IIPOEKTA;

° cMOryT 0e3 HAIIOMUHAHUS IIefarora youparb cBoe pabouee Me-
CTO, OKA3bIBaTh IIOMOIIb IPYTUM YUAIIIUMCS;

* OyIyT IIPOSIBJIATH TBOPUECKNUE HABBIKY U UHUIIUATUBY IIPU Pas-
paboTKe U 3alUTe IPOeKTa;

* cMOryT paboTaTh UHAUBUAYAJIbHO, B MaJIOI IPYIIIe U YIACTBO-
BaTh B KOJIJIEKTUBHOM ITPOEKTE;

* CMOT'YT B3aHMMO/IEHICTBOBATh C IPYTMMU YUaIlUMUCA BHE 3aBU-
CUMOCTH OT HAI[MOHAJBHOCTU, WHTEJJIEKTYaJIbHBLIX W TBOpUE-
CKHUX CIIOCOOHOCTEI.
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TemaTnyeckoe njaHUpoBaHue
7 knacce (34 4)

Ne pasmena/
ypoKa

Copepixanue

Koxa-Bo
4acoB

PABJIEJ I

BBEIEHUE B TEXHOJIOTHUIO TPEXMEPHOM
ITEYATH

VYpok 1

Tema: OcuHoBHbIe TexHOJOTUU 3D-MeuaTu
Teopus: TexHuKa 6€30IIaCHOCTH. AIIUTUBHBIE
TEeXHOJIOTUU. DKCTPYIEP U ero YyCTPOHUCTBO.
OCHOBHBIE IT0Jb30BATEIbCKIIE XaPAKTEPUCTUKI
3D-npunTepoB. Tepmomnactuxku. TexHomorus
3D-meuaTu.

IIpaxmuka: TOATOTOBUTH paccKas 00 OqHOI U3
TexHoJorui 3D-1meuaT ¢ MCI0JIbL30BaAHNEM
MYJIbTUMeANANpPe3eHTAuN. BLITTOTHUTE 3aJaHUs
u3 yueOHUKa

Vpoxk 2

Tema: IlepBas mogeas B OpenSCAD

Teopus: xapaKTepPUCTUKA IIPOTPAMMBbI JIJId
TPeXMEepPHOT'0 MoJeupoBaHusd. TBepaoTesbHOE
mozesnpoBanue. HacTpoiika mporpaMMBbI.
HVHTepdelic 1 OCHOBBI yIPABJIECHUA.

IIpaxkmuka: BEIIOJHUTH 3aJaHNE — YCTAHOBUTH
nporpamMmy OpenSCAD u BBIIOJTHUTH HACTPORKU
nporpaMmbl. CaMOCTOATEIBHO IPOBECTU MCCIIE0-
BaHUe 110 YIIPAaBJIEHUIO MBIIIBIO ¥ KJIaBUATYyPON

VYpoxk 3

Tema: ITeuats Moaenau Ha 3D-ipuHTEpPE

Teopus: NCIIOJIB30BAHNE CUCTEMbBI KOODJUHAT.
OCcHOBHBIE HACTPOUKHU IJIsI BHIIOJTHEHU A IIeUaTH
ua 3D-npunuTepe. IloaroToBka Kk meuaTtu. I[leuatsh
3D-mopmenu.

IIpakmuka: TOATOTOBKA K IIeUYaTU U II€YaTh
3D-mozenu ¢ mCIOJIb30BAHUEM PA3HBIX
IporpaMm

PABIEJ II

KOHCTPYKTUBHAS BJIOYHAS T'EOMETPUS

20

Vpoxk 4

Tema: I'papmueckne mpuUMHUTUBBI

B 3D-monenupoBanuu. Ky6 u ky6oousn
Teopus: co3panme Kyda U IPAMOYTOJIHLHOTO
napaJuiesienumnena. Ocobernoctu 3D-nmeuatu.
ITepemeriienre 06bEKTOB.
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Ne pazmena Koxa-Bo
pasnena/ Copep:xanue
ypoOKa 4acos

IIpaxkmuka: pazpaboTKa U co3aHMe MoeIel
«IIpOoTUBOTAHKOBBIM ,,e:K“», «[Ilmpamuma»,
«IIarepka», «3D», BEIIOJTHUB 3aJJaHUSA B yued-
HUKe

Vpox 5 Tema: lllap 1 MHOrOTpaHHUK 1
Teopus: cosnaume mapa. Paspemenue. Cosganue
MHOTOTpPaHHUKOB. UTo Takoe pengepunr. Ha-
cTpoiiku meuatu u sxcmopt B STL-(aii.
IIpakmuka: co3nars 1map paguycom 20 mMm.
UccnenoBaTh, KaK reHEepUpYyeT IIporpaMMma
OpenSCAD mrap npu pa3yiiMuHbIX 3HAUEHUAX
mapaMeTpa, BRIIOJIHUB 3aganue. Co3maTs mpo-
CTYIO BEPCUIO Maccarkepa AJid PYK U ITapuK-aHTH-
cTpecc, BBITIOJHUB 3afanusa. [IogroroBuTs K
mevaTy M BBIIOJHUTH IleyaTh Ha 3D-npuHTepe

Vpoxk 6 Tema: [{lnausap, npusma, nUpaMuga 1
Teopusi: OCHOBHBIE IOHATUA: IUJIUHID, KOHYC,
npusma u nupamuzga. CXoAcTBO U pasanuyuus.
Ilepemerienre HECKOJIbKUX 00beKTOB. OCHOBHEBIE
omubKu pu mogesupoBanuu. Komanga cylinder.
IIpaxmuka: BBINOJHUTE 3aganus. Co3aars
MOZeJIY KAIlJIA U MeIIKX 10 3aJaHUIM, IPUMEHUB
TBOPUYECKUE HABBIKU

Vpox 7 Tema: IloBopoT TEJI B IPOCTPAHCTBE 1
Teopus: KOMaHABI 1 IPaBUJIa IIOBOPOTA TEJ B IIPO-
rpamme OpenSCAD. Ocob6eHHOCTH TOBOPOTA

U MacHiTabupoBaHuA Tesa. [IpaBuIo IpaBoil pyKu.
KomMmeHTapuu K BBITTOJHEHUIO 3aJaHUMN.
IIpakmuka: co3nanue Mmonesnei «Bepryika»

u «IItuia» mo saganuaAM

Vpox 8 Tema: IloBopoT TEJ B MpoCTpaHCTBE 1
Teopus: KOMMEHTapUU K BBIIIOJHEHUIO 3aJaHUMN.
IIpakmuka: co3nanue monesneii « CHETOBUK »,
«Cobauka» 1 «3Be340UKa» 110 3aJaHUAM

Ypok 9 Tema: MacmrabupoBaHue TeJ 1
Teopus: OCHOBHBIE CBEIEHUSI O MaCIITa0uPOBa-
uuu Tesa. Komauzga scale. OcoGeHHOCTY KOMAHIBI.
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Ne pasmena/
ypoKa

Copep:xanue

Koxa-Bo
4acoB

Yro Takoe Koa(PUIIMEHTHI MACIITAONPOBAHUA.
KoMMeHTapuu K BBIIIOJTHEHUIO 3aJaHUA.
IIpakmuka: co3nanue Mmonesnei « Kprouok»

u «CiioskHas IeIrKa» Mo 3aJaHuaM

VYpok 10

Tema: Berunranue reoMeTpM4E€CKUX TeJI
Teopus: KOHCTPYKTUBHAA OJI0UHAA €OMETPUS.
I'padmyeckre mpumMuTuBHl. ByneBa pasHoOCTS.
OcHoOBHBIE KOMaHAbl. KOMMEHTapUU K BHIIIOJIHE-
HUIO 3a/JaHUA.

IIpaxmuka: codnanue mogeyen «Sdmuyaex»

u «Kousb1io» mo marepuanam naparpada

Ypok 11

Tema: BeruuraHue reoMeTPpMYE€CKUX TeJI
Teopus: KOMMEHTAPUU K BBIIIOJHEHUIO 3aJaHUMN.
IIpakmuka: co3natb Mozenu « Kproyor»

u «Kousrouka» mo 3aganusim. Pacneuaratrs

ua 3D-tipuHTEpE

Ypox 12

Tema: Beruntanue reoMeTpU4E€CKUX TeJX

Teopus: KOMMeHTapUYU K BBIITOJHEHMNIO 3aJaHUH.
IIpaxmuka: codpars Mozenu «Jlagbsa» u «Ilorpe-
MYIIIKa» 110 3afanuamM. Pacmeuarars Ha
3D-upunTEpE

VYpok 13

Tema: Beruntanue reoMeTpU4ECKUX TeJT
Teopusi: KOMMEHTapUU K BBIIIOJHEHUIO 3aJaHUMN.
IIpaxmuka: codpars moznenu «Kpy:xka»,
«Pasbopuasa Mozmesib Maccaskepa I PyK» 1
«Bpenok ,,I'urapa“» o saganuam. Pacreuarars
Ha 3D-tipuHTEpE

VYpox 14

Tema: IlepeceueHne reoOMeTPUIECKUX TEJ
Teopus: GyneBo nepeceuenme. Pasauyabie
mepeceueHud rpa)uueCKUX IPUMUTUBOB.
Komanga intersection. OcoberHOCTII KOMAaHIBI 1
mocTpoeHusd nepecevenuii. Kommenrapuu K
BBIMOJIHEHUIO 3aJaHuA.

IIpaxmuka: codnanue mozesei «Yxo» u «Illa6-
JIOH TOJIOBBI »
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Ne pazgena Kou-Bo
pasniexa/ Copep:xanue
YpPOKa JacoB
VYpoxk 15 Tema: IlepeceueHue reoMeTPUIECKUX TEJI 1

Teopusi: KOMMEHTAPUU K BBIIIOJHEHUIO 3alaHUHA.
IIpaxkmuka: camocroaTesbHasa padora. Ha 6aze
mrabJIoHa CMOJLENNPYNTE MYIbTUILINKAIIOHHOTO
nepcoHaska. Cosganue momenu « CrimHHED»

Ypoxk 16 Tema: MogeaupoBaHue CIO0KHBIX 00BEKTOB 1
Teopusi: 0COGEHHOCTH MOJEJINPOBAHUS CIOMKHBIX
00'5EeKTOB Ha IIPUMEPE CO3LAaHUA UTPATIBHOTO
Ky6rKa. KOMMEHTAPUU K BBITOJIHEHUIO 3a{aHUA.
ITpaxmurka: cosganve MOLeJIN UTPAILHOTO
KyOUKa 110 3aJaHUI0

Vpok 17 Tema: Pennepunr 1
Teopus: KOMMEHTapUU K NHPOPMAIUUA B KOHCOJIU
nocie peagepunra B OpenSCAD. OcobennocTu
peaaepusra. [lonmuronanbHasa ceTka. [luarpamMmma
Bposuckoro u ee ocobenHocTu. TpuaHTy A
Iemone.

IIpaxkmuka: ycoBepIIeHCTBOBaHUE U JOBOAKA
MOJeJI UrPAJIbHOro KyOukKa mo 3aganuio. [leuars
MOJleJI Ha IpUHTEpe

Vpok 18 Tema: O0beqHEHHE TEOMETPUIECKUX T 1
Teopus: 6yneBo obbenuuenue. Komasga union.
OcobennocTu KoMaHabl. Kak apdheKTuBHO
HMCIOJIb30BATh JaHHOe JelicTBre. KoMmMenTapuu K
BBINIOJIHEHUIO 3aauuil « Emounas urpyirka»

u «MarHuTHbIE AepPIKATeIN» .

IIpaxmuka: codnanue mogeneit «Enounasa
Urpymia» u « MarauTHbIe JeprKaTesu »

0 3aJaHUAM

Ypoxk 19 Tema: O0beguHEHNUE T€OMETPHUECKUX TeJ 1
Teopus: KOMMEHTapUU K BBIIIOJHEHUIO 3aJaHUA
«Paxera».

IIpaxkmuka: co3gaTb MOJeJIb PaKeTHI 110 3a1a-
Huio. Pactieuarats Ha 3D-npunTEpE

Vpoxk 20 Tema: Beinmykiasa 060s04ka 1
Teopus: TpanchOpPMAIUA TPEXMEPHBIX 00BEKTOB.
OCHOBHBIE IIOHSATHUS: BBITYKJIOE MHOKECTBO U BBI-
nykJas oboaouka. OcobenHOCTH TpaHchoOpMaIUT
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Ne pasmena/
ypoKa

Copep:xanue

Koxa-Bo
4acoB

TPEeXMEePHBIX 00'bEKTOB C OMOIIBbI0 KoMaHbI hull
Ha npuMepax. KoMMeHTapuu K BBIIIOJHEHUIO
3agaHuil Mo cos3manuio mogeaein «Kymom» u «Cep-
IEYKO» .

IIpaxmura: codnanue mogesen « Kymnon»

u «Cepaeurko»

VYpoxk 21

Tema: HemHoOro o BeKTopax

Teopus: BeKTOpP. BeKTODHI B IPOCTPaHCTBE.
Konnuueapusie BekTOpHI. [lapasnienbHbIi
nepenoc. Koopauuats! BekTopa. Cymma BeKTO-
poB. IIpaBuyio TpeyrosbHuKa. I[IpaBuiao mapaJsie-
Jorpamma. Ilpasuiio napasnienenunesa.
IIpaxmurka: BEIIOJHEHNE TPDEHUPOBOYHBIX
3aJaHui

Vpok 22

Tema: Cymma MUHKOBCKOTO

Teopus: cymma MUHKOBCKOI'O IBYX MHOTOYTOJIb-
HukKoB. Cymma Muukosckoro B OpenSCAD.
Komanna minkowski, ee 0COOEHHOCTH 1 MCIIOJIb-
30BaHUeE.

ITpaxmuka: BBIIOJHEHNE 3aUeTHOTO 3aJaHus —
cos3zaHue MoJeau «3agHAA KPBIIIKA CMapT-
doHa»

VYpoxk 23

Tema: TBopUueCKHii IPOEKT

Teopusi: KOMMEHTAPUU K BBIIIOJIHEHUIO TBOpYe-
CKOT0 IIPOEKTA.

ITpaxmurka: BBIIOJHEHVE TBOPYECKOTO IPOEKTa
II0 TBEPAOTEJIIBHOMY MO/JEJNPOBAHUIO I TPpeXMep-
HO IIeYaTH 0 COTJIACOBAHUIO C YUUTEIEeM

PA3IOEJI III

OKCTPY3HUSd

10

Ypox 24

Tema: [IByxMepHBIE 00 BEKTHI

Teopus: KpaTKue cBeeHUA 00 SKCTPY3UU.
ITnockue reomerpuueckre QUIYPHI: IPAMOYTOJIb-
HUK, KBaApaT, Kpyr, sjutuic. [IpaBuiabHbIE
durypsl. Pamxu u npodunu. KommeHTapuu K BbI-
THOJHEHUIO 3aJaHUA.

IIpakmurka: codnanue monenu «Tpadaper
KOIIIKU» TI0 3aJaHUIO0
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Ne pazgena/ Conepmane Koxa-Bo
YpPOKa JacoB
Vpoxk 25 Tema: [[ByxMepHbIe 00 bEKTHI 1

Teopus: KOMMEHTAPUY K BBIMIOJHEHUIO 3aJaHUH.
IIpaxmuka: codnanue Tpadaperos: «Tpadaper
eJKu», Tpadaper GoOpMOUYEK JJIA BHIIEUKU
«Komka» u «Enka» u momenu «Bpesok»

Vpoxk 26 Tema: JIuHeiiHAA 9KCTPY3U. 1
Pabora ¢ TekcTom

Teopusa: xak padorarhb ¢ TeKcToM. [lobaBieHue
TEKCTa K TOTOBBIM MOJEISAM Pa3HBIMU METOJAMU.
KomMeHnTapuy K BEIIOTHEHUIO 3afaHUH.
IIpakmuka: co3ranue Mojesied 110 3aaHNAM

¢ no6aBJieHNeM TeKCTa PA3HLIMU METOAaMU

VYpoxk 27 Tema: JIuneiiHAA DKCTPY3US. 1
Pabora ¢ purypamu

Teopus: xkak padorathb ¢ hurypamu. Komauabr
twist u scale u ux napamerpsi. Kommenrapun
K BBIIIOJTHEHUIO 3aJaHUHA.

IIpaxkmuka: codnanue MoaesIu ¢ pe3b0oit

IO 3aJaHUAM

VYpox 28 Tema: JIuneiinasa sxcTpysusa. Cmeunienue 1

Teopus: uto Tarkoe cMmelrenue. TopreBas KpoMKa.
Komanpa offset u ee mapamerpsi. cmosib3oBanme
roMmaHb! offset nyia usroroBsieHMA pasHBIX
mogesieii. KoMmMeHTapuu K BBIIIOJIHEHUIO
3aaHusd.

IIpaxmuka: codnanue mogeneit « KpacuBas Baza»
u «TpeyrospHas Basa» 10 3aJJaHUIO

VYpok 29 Tema: OxcTpy3us: BpalieHueM 1

Teopus: Tena, coO3faHHLIE BpallleHueM. Buasr u
0COGEHHOCTH co3aHus Tel BpaiienueM. Komanzna
rotate extrude. OcobeHHOCTH €€ MCIIOJIb30BAHUS.
KoMmMeHTapuu K BBIIOJIHEHUIO 3aJaHUM.
IIpakmuka: codnanue moneseil «Bopouka»,
«ITnadou» u «Baza»
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Ne pasmena/
ypoKa

Copep:xanue

Koxa-Bo
4acoB

Vpok 30

Tema: Ixcrpysus BpamennemMm. Pagora ¢ Tekcrom

Teopua: pabora ¢ purypamu. Mcnonb3oBaHue
rkomaubl difference. KommeHTapuu K BbIMIOJIHE-
HUIO 3aJaHUA.

IIpaxmuka: codganue MOJeJIN ABYXKOMIIOHEHT-
uoit enku. Cosmanme moneseit «Tapeaka»

u «Babouka»

Vpoxk 31

Tema: IKCTPY3US KOHTYPOB

Teopus: mporpaMMbI IBYXMEPHOT'O YePUEHU .
JIuHeliHasA 9KCTPY3Usa KOHTYPOB. BricTpoe
cosganue KoHTypoB B LibreCAD. ITapamerps! u
HacTpoiiku. KoMMeHTapuu K CO3AaHUI0 MOJEIN
10 3aJaHUIO.

IIpakmurka: codnanue mogenu «IIlaxmaTHbIHI
KOHBb»

VYpox 32

Tema: OKCcTPY3HUSI KOHTYPOB

Teopus: DXF-daitn. KouBepranus n3oopaskeHui
B DXF. KoMmMeHTapuy K BBIIOJTHEHUIO 3aJaHUMA.
AHanu3 BOBMOYKHBIX OITUOOK.

IIpakmuka: co3nanue Mmomeseil « MUHBOH»

u «Kpom», «epeo» u «Illamra»

VYpoxk 33

Tewma: IIoBTOpeHME U 00001IIeHUE MaTepUaia
IIpaxmurka: BBIIOJTHUTH TBOPYECKYIO PAGOTY
110 3aJaHUI0 YUNUTEIIA

PABIEJI IV

KOHTPOJIBHBIE 1 ITOT'OBBIE PABOTBI

Vpoxk 34

Tema: IlogBegeHne UTOTOB
IIpakmuka: KOHTPoOJIbHAA paboTa
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TemaTunyeckoe njaHuUpoBaHue
8 knacc (34 4)

Ne pasmena/
ypoKa

Copep:xanue

Koa-Bo
4acoB

PABJIIEJ I

BBEJEHUWE B TEXHOJIOTUIO
TPEXMEPHOU IIEYATU

VYpox 1

Tema: OcHoBHBIE TexHOJOTUU 3D-MIeuaTn
(moBTOpEHUE U 0000IIEHUE)

Teopus: TexHuKa 6€30IIaCHOCTH. AIAUTUBHBIE
TEeXHOJIOTUU. DKCTPYIEP U ero YCTPOHUCTBO.
OCHOBHBIE TTIOJIL30BATEJIbCKYIE XaPAKTEPUCTUKY
3D-npunaTepoB. Tepmomnactuku. TexHomorus
3D-meuaTu.

IIpaxmuka: TOATOTOBUTH paccKkasd 06 OgHOI U3
TexHoJorui 3D-1meuaTu ¢ MCI0IbL30BaAHNEM
MyJbTUMEINANPE3eHTAIINN . BLIIOJIHUTE
3amauus U3 yUeOHUKA

Vpoxk 2

Tema: IleuaTs Moaeau Ha 3D-ipuHTEpPE
(moBTOpEHME U 00001IIEHUE)

Teopus: NCIIOJIB30BAHME CUCTEMBI KOODJUHAT.
OCHOBHBIE HACTPOUKH IJIS BBITIOJTHEHUA II€YaTH
Ha 3D-npunTepe. IToaroroska K meuaru. [leuats
3D-momenu.

IIpaxmuka: TOATOTOBKA K IeYaTH U I1eYaTh
3D-Momenu ¢ UCII0JIb30BAHNEM Pa3HbIX IIPO-
rpaMmm

PASIEJI I1

DKCTPY3USI ITIOBEPXHOCTEN

VYpoxk 3

Tema: KoncTpyKkTHBHAA GJI0OYHASA r€OMETPUA
(moBTOpEHUE)

Teopus: rpaduuecKkue IPUMUTUBEI. JIuHeliHAA
9KCTPY3UA.

ITpaxkmuka: co3ganue MoAeseil o 3aJaHUI0 YIU-
TeJIs

Vpoxk 4

Tema: MaccuBBI JTaHHBIX

Teopus: maccuB. dIeMeHT MaccuBa. HIeKC
anemeHTa. OmHOMEpHBIe MacCuBHI. [[BymMepHbIe
maccussl. IToJse Beicor. Komanga surface.
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Ne pasmena/
ypoKa

Copep:xanmne

Koa-Bo
4acoB

IToBepxHOCTB U3 TeKcTOBOTO (haitiaa. IToBepx-
HOCTH 13 rpadmyeckoro daiiia.

IIpaxmuka: codnanue mogeneit «Popma giia
3BE3AbI» 110 3aJaHUAM

VYpok 5

Tema: MaccuBBI JaAHHBIX

Teopus: maccuB. daeMeHT MmaccuBa. MHIEKC
anemeHnTa. OqHOMEPHBIE MacCUBHI. [[ByMepHBIe
maccussl. [Tose Beicor. Komanzga surface.
IToBepxHOCTH U3 TekcTOBOrO (haiina. IToBepx-
HOCTB 13 rpadudyecKkoro gaiiia.

IIpakmuka: codnaraue mojesneil «Bam pernos»
10 3aJaHUIO

PA3EJI III

ITAPAMETPUYECKOE MOJEJIMPOBAHUE

27

Ypoxk 6

Tema: IlapagurmMel TpOorpaMMHUPOBAHU T
Teopus: nMIepaTUBHOE IPOTPAMMUPOBAHUE.
DyHKIIMOHAJIbHOE TporpaMMupoBanue. Mcnonb-
3oBaHMe nepemeHHbIX. Komanga echo. Komauga
module.

IIpakmuka: co3raaue MonyJseil (IIoAIIporpamMm).
Cosnranue Moeseil u IpoBefeHNe UCCTIeJOBaHUN
IO 3aJaHUAM

VYpok 7

Tema: IlapagurmMsl mporpaMMHUpPOBaHU S
Teopus: nMIepaTBHOE IPOIPAMMUPOBAHUE.
Komanga echo. Komaunga module.
IIpaxkmuka: codnanme MO U IIPOBeIeHIEe
HCcCIeOBaHUA 110 3alaHUAM

VYpok 8

Tema: IlapagurmMsl IPpOrpaMMHPOBaHMS.
Ilepemennsnie

Teopus: ncnosnb3oBaHue mepeMeHHBIX. KomaHa
echo. Komanna module. OcobenHocTH co3ganHus
MOJIYJIeii.

IIpakmuka: co3nanue mogenu «Pamkas.

/1/3: BEIIOJTHUTH TBOPUEeCKUH mpoeKT «Mogenab
KopaoIuKa»

VYpok 9

Tema: Ilapagurmsl IPOrpaMMHPOBaHMS.
IlepemenHnsbie

Teopus: ncrosb3oBaHme nepeMeHHBIX. Komanga
echo. Komanna module. OcobenHOCTH CO3LaHUA
MOZIYJIeH.
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Ne pasmena/ Copaep:xanmne Koa-Bo
ypoOKa 4acoB

IIpakmuka: co3nanue mogenu «JllepeBAHHBIN
cpy06» II0 3aJJaHUIO C UCIIOJIb30BAHNEM IIPUMEPOB
B nnaparpade.

J1/3: BBIIOJTHUTH TBOPUECKUH mpoeKT «Momenab
KopabJyiuka»

Vpok 10 Tema: IIapagurmMsl mporpaMMUPOBaHU. 1
ITapamerpusanusa

Teopus: mapamerpusanusa. Ilapamerpuyeckoe
mozespoBanue. ITapamerpuyeckas MOzeb.
Oco6eHHOCTH CTPYKTYPHOTO IIPOrpaMMUPOBAHUSA.
IIpakmurka: co3nanue monenu «Bio:xeHnHbIE
KOJIBIIA»

Vpoxk 11 Tema: CTpyKTypHOE MPOrpaMMUPOBAHUE 1
Teopus: OCHOBHBIE AJITOPUTMUUECKIIE CTPYKTY-
PBI: IIOCJIEZOBATEIFHOCTD, BEeTBJIEHHE, ITUKJI.
IIpaxmuka: codnanue mogenu « EJouHbIi
IapUK» II0 3aJaHUAM

VYpok 12 Tema: CTpyKkTypHOE IPOrpaMMHUPOBaHNE 1
Teopus: ura co cuetTunkoM. Iluki for. Orparu-
YeHUSA IIPU IeYaTU.

IIpakmuka (3aueTHOE 3a/laHMe): TBOPUECKUI
IIPOEKT II0 MOJeJINPOBAHUIO CBOEH MOIen
€JI0YHOTO IIapuKa II0 3aJaHUI0

Vpok 13 Tema: CTpyKkTypHOE IpOrpaMMHpPOBaHNE 1
Teopus: BnoxeHHbIe ITUKJbI. [lapamMeTpusaus
MOJEJIN.

IIpakmuka: co3ranue opraHaiizepa niasa 6arape-
eK U aKKYMYJIATOPOB II0 3aJJaHUSAM U IIOATOTOBKA
K meuatu. [leuaTs Ha IpUHTEpE

Vpok 14 Tema: CTpyKTypHOE IPOrpaMMUPOBaHUE 1
Teopus: KOMMEHTAPUU K CO3TaHUIO MOAEJN
«SAmuK ajia meaouen».
IIpakmuka: codnanue mojenu «Amuk giaa
MeJioue» 1Mo 3aJaHuio

VYpok 15 Tema: CTpyKTypHOE IPOrpaMMHUPOBaHNE 1
Teopusi: KOMMEHTaAPUU K CO3JAaHUIO MO
«SmuK giisa mesgouein».

IIpaxmuka: okoHYaHVE PabOTHI HaJl MOJEJIBI0
«fAmuKk gy mesgoueit» mo 3aganuio. [TogroroBka
K ImeyaTtu
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Ne pasmena/
ypoKa

Copep:xanmne

Koa-Bo
4acoB

VYpoxk 16

Tema: CTpyKTypHOE IpOrpaMMUPOBaHUE
Teopusi: MaCCUBBI U BEKTOPHI. BEKTODHI B
OpenSCAD. Ocob6ennoctu BeKTOpoB B OpenSCAD
U UX UCIIOJIb30BAHUE.

ITpaxmurka: BEIIOJHEHNE 3aSaHUS — UCCIIE0-
BaHME PabOTHI IPOrPAMMEI

Ypox 17

Tema: CTpyKTypHOE MPOrpaMMHUPOBaAHUE
IIpaxmuka: co3ganme MOAEJN CaI(EeTHUIIHI
mo 3agaHusaM. VceiemoBaHne Koga MOIEIN
cadeTHUIBI. Y COBEPIIIeHCTBOBAHNE MO,
OpeJIoKeHe 110 UBMEHEHUIO MOJeIN U peaju-
3anus

Vpok 18

Tema: CTpyKTypHOE IpOrpaMMUpPOBaHUE.
Hcnoap3oBanue ycaoBUA

Teopusa: ctpykTypa oneparopa ycioBud. IlosrHoe
U HEIIOJIHOE yCJIOBHE.

IIpaxmuka: BeImoJnHeHUe 3agadHus «OnrumMusa-
usA Koja padbopHoi momenu ,,Maccakep Ajis
PYK“»

Vpok 19

Tema: ®ynxkumuun

Teopus: apudmeTnuecKkue onepanuu. Berpoen-
uoele pyurnuu OpenSCAD.

IIpaxkmuka: co3ganme MozeJiell BpaleHueM
napa6ouisl u pom6a. Cosmanue momesneit «Pom-
oyc», «Ilapabosa» mo 3agaHusaM

VYpox 20

Tema: ®yHKIUN

Teopus: onucaHme IOJIb30BATEIBCKUX DYHKITUHA.
IIpaxmuka: codganme MozeJiell BpaleHueM
napa6ouisl 1 pomba. Cosmanue mogeseit «Pom-
oyc», «Ilapabosa» mo 3agaHusaM

Vpoxk 21

Tema: ®yHKIUN

Teopus: mapaboIOn, TUIIEPOOTIONT, STIUIICOUT.
ITapabonuueckuii muanHAp. ['nnepbonnyecKui
napa6osous. Konoup.

IIpakmuka: IpoBeJleHNe UCCIeJOBaHUN pas3amy-
HBIX (popM mapaboION0B 110 3a4aHU0. BHIIOI-
HeHUe 3aJaHus — CO3JaHNe dJIJIUIICOnIA
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Ne pasmena/
ypoOKa

Copaep:xanmne

Koa-Bo
4acoB

Vpok 22

Tema: ®yHKRIIHT

Teopusa: mapabonnuyecKkuit nuanuap. 'unepbosru-
yecKuit mapabosoun. Konoun.

IIpakmurka: IpoBeJleHe UCCIeOBAHUM pasamy-
HBIX (DOPM 3JIJIUICOUIOB. BhIIIOIHEHNE 3a1a-
HUSA — CO3JaHUe dJIIUIICOULA

1

Vpok 23

Tema: Tpuronomerpuueckne pyHKITUNA
Teopus: KpaTKue CBeJeHUs O TPUTOHOMETpHUYe-
ckux GpyHrnuax. CuHyc U KOCUHYC.
IIpaxmuka: co3ganue MojeJiel 3Be3] 110
3alaHUAM

Ypoxk 24

Tema: Tpuronomerpuueckue QyHKIMH
Teopus: KpaTKue CBeJeHUs O TPUTOHOMEeTpHuUe-
CKUX PYHKIIUAX. 3aIuch PYHKITUHA

B OpenSCAD.

IIpaxmuka: ycoOBepIIEHCTBOBAHME MOJeJIel
3Be3 10 3asaHusaM. JlobaBienne JUHEeNHOMN
9KCTPY3UU U IeYaTh PasJINUHBIX 3BE3]]

VYpoxk 25

Tema: Tpuronomerpuueckue GhyHKRITH
IIpaxkmura: cosganue Mozenu «BiokeHHBIE cTa-
KaHYUKYU B (D)OpMe 3BE3AbI» 110 3aTaHUI0

VYpoxk 26

Tema: Pexkypcus

Teopus: peKypCUBHBIE MOLyau. IlapamMeTpsl
PEKYPCUBHOTO MOJYJISA.

IIpaxkmuka: ucciefoBaHNe IapaMeTPOB PEKYpP-
CHU TI0 3a/IaHUTO0

Vpoxk 27

Tema: PekypcuBHOe nepeBo

Teopus: pekypcuBHOe aepeBo. OcobeHHOCTU
BBHINIOJTHEHUA 3aJJaHUA 110 CO3JLAHUIO MOLEIN
PEKYPCUBHOTO JepeBa.

ITpaxkmurka: codganue mozenu «PekypcuBHOE
JIePEeBO» II0 3aJaHUIO

Vpok 28

Tema: [lepeso ITudaropa

Teopus: uto Takoe nepeso [Tudaropa. [IpunaIu-
TIbI IOCTPOEHUS.

IIpaxmuka: co3faHue U UCCIeOBaHUE MOJEIN
«JlepeBo ITugdaropa» mo 3afaHUI0 U PUCYHKAM
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Ne pasmena/
ypoKa

Copep:xanmne

Koa-Bo
4acoB

Vpok 29

Tema: Jepeso IIndaropa

Teopus: KOMMEHTaPUY K BBIIIOJTHEHUIO 3aJaHUA.
ITpaxkmuka: co3ganue 1 UCCIeLOBaHUE MOLEIN
«Ilepeso ITudaropa» mo 3a7aHUIO ¥ PUCYHKAM

Ypox 30

Tema: TepHapHas ycjoBHAA onepaus

Teopusa: KpaTKVe CBeIeHUS O TePHAPHOM
YCJIOBHO# omnepanuu. [IpuMepsl peKypPCUBHBIX
dyurnuii. KoMMeHTapuy K BHIIOJIHEHUIIO
3aaHusd.

IIpakmuka: cosganue mozaenu «IIpussr modegu-
TEJISAM»

Vpoxk 31

Tema: Ummopt STL-daiixos.

HUcnoab3oBaHne 0UGINOTEK

Teopusa: nmnopt STL-daitnos. Mcnonb3oBanue
oubnuorex. Cosmanue Mozeeil, ComepKaIux
roToBbie 00beKTHI. Co3nanue mozmeneii « Buur
u miaioa».

IIpakxmurka: co3nanue Mojesiell, cogepsRaIinx
rotoBbie 00beKThI. Co3manue mogesieil « Buur
u miaiba»

VYpok 32

Tema: IloBTOopeHue 1 00001IeHNEe MaTepUajia
Teopus: IOBTOPEHVE: OCHOBHBIE TEOPETUUECKIEe
cBeZieHUA U TepMuHbl. OCOOEHHOCTU TBEPAOTEIb-
Horo 3D-mozeMpoBaHUS.

IIpaxmuka: codnanue 3D-mMozmesnu 1o 3ajaHUIO
yunuTesns

PABJIEJ IV

KOHTPOJIBHBIE I UTOI'OBBIE PABOTBI

Ypox 33

Tema: ITonBegeHue UTOroB
Teopus: KOMMEHTapUU K BBIIIOJHEHUIO IIPOEKTA.
IIpakmuka: NTOTOBBIA TBOPYECKUU ITPOEKT

Vpok 34

Tema: IlogBegeHue UTOTOB

IIpaxmuka: 3aBepliieHre paboThl HAZL IPOEKTOM,
npeacraBiieHre mpoekToB. OlleHKa U IToaABeJeHne
HTOTOB




136 IIporpamma K MomyJmo «3D-mMomenunpoBaHUe U MIPOTOTUIINPOBAHUE »

OGecnevyeHue nNporpamMmbl

Opzanu3ayuonnoe

HeobxongmMo pasaennThb KJjacCc Ha ABe I'PYHNOBI, B KamKIOW 13

KOTOPBIX OJIIKHO ObITE 15—16 ueoBeK.

Yuebno-memoouuecroe

KoHcneKThI 3aHATUH O IpeaMeTy «TBepaoTelbHOEe MOAEJIUPO-
BaHue u 3D-mmeyaThb»;

HNHCTPYKIIMU U IIPEe3€HTAll1 K 3aHATUAM;

IIPDOEKTHBIE 3aJaHUA, IIPOEKTHI 1 PEKOMEeHIallu1 K BBIIIOJIHE-
HUIO IIPOEKTOB,

JIUarHOCTHYeCKue pabdoThl ¢ o6pasiaMy BLITIOJTHEHUS U OIleHU-
BaHUEM;

pasmaTouHbIe MaTepuasbl (K KaXKIOMYy 3aHATUIO);

IIOJIOYKEHNA 0 KOHKYPCAaX U COPEBHOBAHUAX.

Mamepuanvrho-mexnuueckoe

KoMubOTEPHBIN KJIacc He MeHee yeM Ha 12 pabouymx MecT.
JlokanbHadA ceThb.

BrIxXon B MHTEPHET ¢ KaXKI0T0 paboduero MecrTa.

CkaHep, IIPUHTEPHI YePHO-0€JIBINA U IIBETHOM!.
Axycrtuueckad cucremMa (KOJOHKY, HAYITHUKY, MUKPO(DOH).
NHTepakTUBHAA JOCKA WU SKPaH.

IIporpammHoOe obecreueHure:

oucubie nporpamMmbl — maxer MSOffice;
rpa)uuecKure peJakTOPhl — BEKTOPHOU M PacTPOBOM rpauKm;
nporpamma OpenSCAD.

Pa6ouee mecTo O6y‘laeMOI‘O BKJIIOYAET:

KOMITbIOTED (CUCTEMHBIH 6JOK + MOHUTOD);
HAYOIHUKU 1 MUKPO(OH.

PaGouee mecTo mmegarora:

KOMObIOTED (CUCTEeMHBIN OJIOK + MOHUTOD);
KOJIOHKM 1 HAaYITHUKU + MUKPOQOH;
OpUHTEPHI (I[BETHOHN 1 YepHO-0eIbIit);
3D-mipuHTEepP — OAWH WUJIU IBAa;

CKaHep.



JI. II. ITaakpaToBa, /1. I'. KomocoB 137

JintepaTtypa

1. FKomocor [I. T'. Texuonorusi. 3D-MmoaenupoBaHue U MPOTOTUIIAPO-
BaHue. 7 KJacc: yue6Hoe mocobuwe / I[.T. KomocoB. — M. :
BWHOM. Jla6opaTopus sHauuii, 2019.

2. FKomocos [. I'. Texnomorusa. 3D-MomesnpoBaHue U IPOTOTUIUPO-
BaHme. 8 KJjacc: yuebHoe mocobue / [II.I'. KomocoB. — M. :
BWHOM. Jla6opaTopus sHauuii, 2019.



IIPUMEPHASA PABOYAd ITPOTPAMMA
K MOAYJI0O U/UJIN YYEBHOMY RYPCY
«KOMIIBIOTEPHAS TPA®UKA,
YEPYEHMUE»

B. A. Yxaunéea

ModcHuTenbHaa 3anucka

HawuGosee mHTeHCHWBHBIe H3MeHEHUS O00pPa30BATEJILHOM [Ies-
TEJILHOCTH IIPOMCXOLST B HACTOsIEe BpeMsi B O0JIACTU TEXHOJIO-
Tuii: TOABUJIACH COBEPIIIEHHO HOBAs OTPACTIb — HAHOTEXHOJIOTHUH;
IIIPOKOe IPUMeHeHre MMeEIOT JiadepPHbIe TeXHOJIOTHN; nH{popMa-
IIUOHHO-KOMMYHHUKAINOHHbIE TeXHOJOTUY IIPOHUBAIN BCE OTPac-
JI XO3SANCTBEHHOM JeATeJbHOCTH. B uacTHOCTH, B pamMKkax Haru-
oHaJMBHOTrO poekTa «O6pasoBaHMe» BO BCe 00pa3oBaTebHBIE yU-
pekIeHUsA mocTaBjieHo mporpaMmHoe obecrneuenrie KOMITAC-3D
LT, xoTopoe BKJIIOUEHO B COCTaB CTAHAAPTHOTO 0a30BOr0 IIaKeTa
«IlepBasa ITomoip 1.0» um MoOKeT OBITH HCIOJL30BAHO B IIPOEKT-
HOII paboTe ydalIuxcs IIPU CO3JaHUU UepTe:Kell U Momesieil 00b-
eKTOB. B To ke Bpemsa yualuecs MOTYT U3yUaTh 0a30BbIA 03HAKO-
MUTEJIbHBIN Kypc «YepueHue» (IO OMHOMY YPOKY B HEJEJII0) Ha
OCHOBE TPAIUIIMOHHON PA0OTHI C UePTEKHBIMU UHCTPYMEHTAMU.

IIpuMeHeHe WHHOBAIIMOHHOTO IIPOAYKTA — IIPOTPAMMHOTO
obecrieuenuss KOMIIAC-3D LT mosBoJsdgeT M3MEHUTH IIOAXON K
IperofaBalHuio IIIKOJLHOrO Kypca « YepueHue», TaKk KaK cucTemMa
o0JiataeT BO3BMOYKHOCTAMU, HEJOCTYITHBIMY B PYYHOM Y€PUCHUN:

* HATJIAJHOTO IIPeJCTaBJIeHUS MoJelieii 00'beKTOB;
* ABTOMATHUYECKOT'O CO3JaHUA UepTesKell 110 UX MOAeJIAM;

°* UMHUTAIIN TEeXHOJIOTMYECKUX MIPOIeCCOB IIPW CO3JAAHUU OeTa-
Jeii 1 U3meJInii.

HpI/I 9TOM BO3SMOJMHO IIPDUMEHEHNE aHaJIOTOBBIX, IIapaMeTpude-
CKHX M KOOPAWMHATHBIX METOAO0B CO3JaHUA qepTe}}ceI‘/’I n Oﬁ’beMHbIX
00BeKTOB (Moesiell UM meTajeil), a TakyKe aBTOMaTUYecKue pac-
yeTsl 00'beMa, MacChl U IPYTHUX IeOMETPUUECKUX IIapaMeTpPOB M3-
IeJInii.
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Mpo6Gnema

MopgepHusanus B obOpasoBaTesbHOI obsactTu «TexHOJIOTH»
(mpu mpenojmaBaHuMU Kypca «YepueHme» B 00IIeM oOpasoOBaHUN)
uMeeT MaTepHaJbHYI0 0a3y — [OporpaMMHOe obeclIeueHue
KOMIIAC-3D LT. Ho He nMeeT MeTOLHUUECKOr0 00ecIIeueHnsi, TaK
KaK yueOHUKHU U PYKOBOJICTBA, msgaBaeMble KomnaHueit ACKOH,
paccumTaHbl Ha CIIEIUAJIMCTOB, BJIaJeIONINX 0A30BbIMU 3HAHUAMU
B 00JIaCTH YTEHUA U IIOCTPOEHUS UepPTe’Ka, a TaKKe 3HAKOMBIX C
TpebOBAHUAMU CTAHAAPTOB Ha O(OpPMJIEHMNE TEeXHHUYECKOMN TOKY-
MEeHTAI[UU.

ITenpto HacToAmIell PabOThl ABJIAETCA pPas3spaboTKa KOMIIJIEKC-
HOU IIporpamMMbl 00yueHUs B oOpasoBaTesbHOI objactu «TexwHo-
JIOTUS» , HaIIPABJIEHHON Ha ITPOEKTUPOBAHNE NHIKEHEePHBIX 00beK-
TOB, YePUEHUSI U MOJAEJIUPOBAHUSA HA COBPEMEHHOM TEXHOJIOTHYE-
CKOM ypOBHe — B mporpamMHoM obecneuenunu KOMITAC-3D LT,
Ha 0a30BOM ypOBHE B 00IIe00pa3oBaTeIbHOM YUEOHOM yupeskmie-
HUU.

3apauu

* 3HAKOMCTBO C BUJAMHU HH>KE€HEPHBLIX 00bEKTOB, OCOOEHHOCTSI-
MU UX KJIACCU(PUKAIINU U MOHATHE 00 MHIKEeHEePHBLIX KauyecTBax
00'bEKTOB.

* OcBoeHME TIPUEMOB IIPOEKTHUPOBAHUSA, CO3JaHUA U PeIaKTUPO-
BaHUA MoJeJieill 00beKTOB U UepTerkeil — B IIporpaMMHOM obe-
cruneuennu KOMITAC-3D LT.

* llzyuenre mOpaBUJ BLIUEPUUBAHUA UepTe:Kedl 1 TpeboBammii
TOCYZApPCTBEHHBIX CTAHZAPTOB Ha OMOPMJIEHWE U CO3JaHUe
yepTexka Kak mgoKkymenTa. OBjiajeHre UYepTEKHBLIMU HHCTPY-
MEHTaMHU U IIPHUeMaMM IIOCTPOeHUS IPOEKI[MOHHBIX M300pake-
HUU U IPAaKTUKOUN YTeHUA UepPTerKel.

* PasBuTHe IIPOCTPAHCTBEHHOI'0O BOOOPAaKEHUS YUAIUXCH IIPU
pabote ¢ 3D-MomeAMU.

* PacmupeHne TeXHUUECKOTO Kpyrosopa s obecreueHus: 6e30-
TTaCHOCTU KUBHEIEATEeJIbHOCTH B CJIOMKHOM MUPE C COBPEMEH-
HOHU Pa3BUTON MHIKEHEPHON MH(MPPACTPYKTYPOM.

e IToaroToBKa K BBIOODPY IIpodeccuii, CBA3AHHBIX C IPOEKTUPOBA-
HIEeM, IIPOU3BOJICTBOM U SKCIIJIyaTanuell MHKeHEePHBIX 00beK-
TOB 1 000PYyAOBaHUS.
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N3meHeHne nogxopa K npenogaBaHUIO
LUKOJIbHOro Kypca «4epyeHue»

IIporpamma «YepueHue u MoOjeIMpPOBaHMWE Ha KOMIIBIOTEpPE,
KOMITIAC-3D LT» BbICTPOEHA B JIOTHMKE OPraHU3aIlUN KOMIIbIO-
TePHOTO yueOHOTO IIPOEKTUPOBAHUA: CO3MAaHUS MOJIeJel 1 uepTe-
JKell 00beKTOB MHIKEHEePHOT0 HasHAUEHUsI PA3HOI CTEIeHU CJIOMK-
HOCTH.

Ilo codepircanuro. B KOMIIAC-3D LT ocroBO#I fyia co3maHns
yeprexa Apisgerca 3D-mMomensb, II09TOMY B IIpOorpaMMe BBIZEJIeHO
48% BpemeHU Ha co3maHUe Mojeseil B fokymeHTe «Ileranb». Oc-
Boeane KOMIIAC-Tpadux (13% BpeMeHU) mMeeT NPUKJIALHOE
3HaUYeHNe U HPUMEHAETCS AJS CO3MAHUS W UTeHUS IIPOEKI[MOH-
HBIX UepTeskelli M 9CKW30B. l3yueHue IIPaBUJ CTAHIAAPTOB IIO
o(hOpPMIIEHHUIO UepTerKa, CO3MaHNe U PeJaKTUPOBaHe acCOINaThB-
HBIX uepTexxkell sauumaer 13% BpeMeHU Kypca.

Nnxenepusrii komnoneHT — 10% Bpemenu u 13% BpemMeHH —
MIPaKTUYEeCKOe IIPOeKTUPOBaHUE.

3% BpeMeHU — CcOOJII0eHe TPABUJI TeXHUKU 0€30IIacCHOCTH.

ITo memoduke. Brinep:KuBaeTcsa CUCTEMHAas JUHUA: CO37a-
HHe — pemaKkTHpoOBaHMe — TpaHchopmaliusa odobexTa. Ocoboe
BHUMAaHNE yIeJIeHO KOOPAUWHATHBIM CIIOCO0AM ITPOEKTUPOBAHUS
00'BEKTOB, YTO BaAYKHO AJIA MHTErPAIINY C KYPCOM MaTeMaTUKU (Te-
omerpun). AHanu3 GOPMBI U CUHTE3 M300paKeHnsa — HeoOXOomau-
MbI€ JIOTUUECKUEe COCTABJIAIOIINE NHIKEHEePHOr0 IPOeKTUPOBAHMUA.
B KoHIle KasKI0il TeMbI IIPOBOAUTCA TBOpPUYEcKasa pabora MU Te-
CTUpPOBaHUE.

Ilo ¢popme u opzanuzayuu YyuiebHOU OeamenvHOCMU.
IIpennaraerca mpakTmuecKu IIPOBEPEHHAA CHUCTEMa IIPOBENEHUA
CIBOEHHBIX YPOKOB, UepeoBaHNE BUIAOB JAEeSATEIHHOCTU: PYUYHOTO
¥ KOMITLIOTEPHOTO CO3IaHUA 00bEeKTOB U 00sA3aTeIbHaA (PUBKYJIBT-
MUHYTKAa. IIpegycMoTpeHO co3alHne Ipe3eHTalnil KaKk Pe3yJbTH-
pyrorieit GpopMbI IPOEKTHOMN pabOTHI.

B cooTBeTCTBMM C MPOTrPAMMOI yYauIuecs N3yJaroT:

* IpUMepPhbl NHIKEHEPHBIX 00bEKTOB;

° IpaBUJIa CO3NAHUA UEPTEKel U UTeHUA JYepTerkel aerasieil u
CcOOPOUHBIX O0HLEKTOB;

° IpaBUJIa HAHECEHUS Pa3MepPOB 1 0003HAUEHUI HA UepTerke;

* Hopmbl u TpeboBanua 'OCT ECK]l Ha odopmiieHre KOHCTPYK-
TOPCKOM TOKYMEeHTaIluu.
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W npuMeHAIOT Ha IPAaKTHKeE:

PYYHBIE CIIOCOOBI BEIUEPUMBAHUS UePTEKEl, 5CKI30B 1 TeXHU-
YeCcKUX PUCYHKOB JleTajield;

aHAJIM3, CUHTE3 U MOJEJINPOBaHNE 00 BEKTOB;

YTeHUe YePTerKell AeTajeil 1 pacueTsl 110 YUepPTerKaM;

paspesbl U CEUEHUs KaK CPeACTBO M300parkeHUA BHYTPEHHEN
KOHCTPYKIIUN.

A Tak:Ke ocBamBaIOT HA KoMIIbIOTEpe:

CII0COOBI CO3MaHUA IIJIOCKOCTHBIX M300PaKeHUN U IPOEKI[MOH-
HBIX YepTesKell;

criocoObl co3manus 3D-momeseil ¢ IpUMeHEHHEM OIepaliuii
dopmoobpasoBanusa: BrimaBiuBaunume, Bpainenue, Kunemartu-
yecKas olepanus u ounepaius Ilo ceueHusm;

co3ZlaHe acCOIMATHUBHBIX UepTerkell 00beKTOB U IpUBeIeHUEe
ux B coorBercTBUE ¢ TpeboBauuAmMu I'OCT ECK]Il Ha odopmiie-
HUEe KOHCTPYKTOPCKOI TOKYMEHTAaIlNH’;

cIrIoco0bl peJaKTUPOBAHUA: IIapaMeTPUUYeCKUe U aHaJIOTOBHIE.
Cummerpusi, Konus, Casur u ap. MaccuBbl 971eMEHTOB;
OpUMeHeHUe CIeIUAJbHBIX OIepaluil IJis CO3TaHUs dJIeMeH-
TOB KOHCTPYKIIMHM MammHOcTpoeHus (0e3 sckus3oB): Packa,
Ckpyruenne, Pedpo :xkectxoctu, O60JI0UKa;

MO/leJINPOBaHNe TOHKOCTEHHBIX 00'EKTOB;

npuMeHeHre 010JINOTeK.

YueGHasa BepcUs CHCTEMBI ABTOMATHYECKOr0 IPOEKTHPOBA-

Hus (CAIIP) KOMITAC-3D LT mo:xeT IpuMeHATHCA B IIKOJIE:

Ha yporkax napopmaruku u UKT B pamMkax n3ydeHNUs BEKTOP-
HOM rpaMKu ¥ TPEXMEPHOr0 MOAEJUPOBAHUSA U IIPOEKTUPOBA-
HUST;

Ha MHTerPUPOBaHHLIX ypokax reomerpuu u UKT nns passu-
THSI IPOCTPAHCTBEHHOI'O MBIIIJICHUS YUAIITUXCS;

OpU M3YUYEHUUN U IIPOEKTHUPOBAHNU OOBEKTOB MaTepUAIbHOI
KYJbTYPbI HA 3aHATUAX 10 KPAeBeIeHUIO 1 NCTOPUU;

HAa YPOKAaX I10 TeXHOJIOTUU U TPYAOBOMY O0YUEHUIO IIPU BBIIIOJI-
HEHUU IPOEKTOB;

B Kypce «300pasuTeabHoe NCKYCCTBO, JU3ANH»;

Ha ypoKax PUBUKU U XUMHUU AJIS BUPTYAJIBHOTO MOJIEJIUPOBA-
HHIS 000PYAOBaHUISI.

OcBoeHMe 3TOH IIepPefoBOIl TEXHOJOTHU B IIKOJIE — XOPOIIN

CTapT OJIA TeX yYalllnuXcCsd, KTO CBAMET CBOIO KXM3Hb CO ccbepoﬁ Ma-
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TEePUAJIBbHOTO IPOU3BO/ICTBA, CTPOUTEJIILCTBOM, TPAHCIIOPTOM, C BO-
€HHBIMU U WH)KEeHEePHBIMU IIpodeccusamMu, pabouymuMu CrenuaIbHo-
CTAMU.

IIporpamma «Yepuenne u MojaeIMpoBaHMEe Ha KOMIIbIOTEpe,
KOMIIAC-3D LT» MoKeT IpUMEeHAThCA OJsI O0yUeHUsS B JOIIOJ-
HUTEJHbHOM 00pa3oBaHUU U IPOPTExX00pasoBaHUMN.

1. Kak nmoctpoeH 3Ttor mup, nocmorpu! Ilonsarue 06 uH:xeHep-
HBIX 00beKTax (4 u)

Buabr nH:XeHEPHBIX 00BEKTOB — COOPYKEHUA, TPAHCIIOPTHBIE
CcpeJicTBa, JUHUM KOMMYHHKaiuii. Malluubl, anmnaparbl, Ipubo-
pBI, WHCTPYMEHTHI. IIpmHIUOBI KjaccUPUKATUU WHIKEHEPHBIX
00beKTOB. VHKeHepHBbIe KayecTBa: IIPOYHOCTb, YCTOMUYUBOCTD,
IVHAMHYHOCTH, Tra0apUTHBIE pasMephbl, TAKTHUKO-TEXHUYECKUE
manHble. PYHKIIMOHAJbHBIE KadyecTBa, 9KCILIyaTallMOHHBIE, II0-
TpeOuTeIbCKNEe, SKOHOMUUYECKNE, DKOJIOTUYECKHe TPeOOBaHUS K
UHXEHEePHBIM 00bEeKTaM.

2. IIpoekT — 310 Bee 00 o0bexTe! IIpoekTHpoBaHUE MHIKEHEP-
HBIX 00'bEKTOB (4 1)

Meton u comep:xkanme mpoeKTa. [Ipomns3BoACTBO: U3TOTOBJIEHUE,
COOpYy:KeHUe, IMOCTPOHKa. JKCILIyaTallusa: rapaHTUHHBIA TIepPuo
SKCILIyaTallii, PEMOHTOIPUTOIHBIN, aBapUIMHOCIIOCOOHBI. Y TH-
ausanusa. [lepronbl CyIIIeCTBOBAHUA NHIKEHEePHBIX 00bEeKTOB: CO3-
Iamue IIPOEKTa, IOATOTOBKA IIPOU3BOACTBA.

CoBpeMeHHBIE CPEACTBA AJIs PaspaboTKU IPOEKTHON JOKYMeH-
TAIlUU, COIPOBOKIEHUS U3IEJIUA B €ro JKU3SHEHHOM ITUKJIe, CPel-
CTBa TUATHOCTUKU.

ITpumenenne mnporpammuoro obecmeuenuss KOMIIAC-3D —
IJIS CO3AHUSA TPOEKTHOM MOKYMEHTAIIMHU: MOJejiell 00beKTOB U
ux ueprexxeii. [Ipumenenue Bepcuu KOMIIAC-3D LT mas o6y-
YeHHUs IIKOJBHUKOB. IIpaBujia TeXHUKMN 0e30IIacHOCTH IIpu pado-
Te Ha KoMIlbioTepe. Briaiouenue cucreMmbl. Co3manue 1 BUABI 0-
KYMEHTOB, nHTep@elic okHa HepTerx, 5J1eMeHThl YIIPaBJIeHUSI OK-
"Hom. OcHOBHAS HAAMNUCH. 'eoMeTpUUeCcKie TPUMUTUBEI.

3. KOMITAC-T'paduk: co3manme, pegakTUPOBaHHE M TPaHC-
dopmanusa rpacduyeckux 066eKTOB (8 u)

ITomsarue Buma. Cosgamue Buma. Ilaneasr mHCTPyMeHTOB I'eo-
meTrpus. ITamesb CBOMCTB U mapaMeTpPhbl MHCTPyMeHTOB. KoMmaxT-
Has MaHeJb MHCTPYMEHTOB. PelaKTHpPOBAHME: KOMAaHIbI WM WH-
cTpyMeHTHI. [IpuBa3Ku: riaobabHbIe 1 JOKAJIbHBIE.
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OcoGeHHOCTU (HPOPMYJIUPOBAHUSA U PEIIeHUs MH:KeHepHBIX 3a-
Iad. 3amada o 3aloJHEeHUU moBepxHOocTH. OpHaMeHTAJbHBIE M30-
OpaskeHU.

Bugber niockux merasieil B fokymMmeHTe Uepresk. AJITOPUTM IIJIO-
CKOCTHOTO IIocTpoeHUs. AHanus GHopMbI 00BEKTA U CUHTE3 BUAA
(usobpaskenus). KoopauHaTHbI# cmtocob codmanusa oobeKkTa. [1pu-
MeHeHUe CeTKHU JJIsl IOCTPOeHU.

3azaua 0 CO3TaHUU YePTeKa CUMMETPUYHON IIJIOCKOM JeTasiu.
ITpumeHeHMe MHCTPYMEeHTOB HempepbIBHBIN BBOA 00BeKTa, Kpu-
Basa Besbe, MHOTOYTOJIbLHUK.

ITonarue o rabapurHbix pasmepax. IIpaBusa I'OCT 2.307-68
I HaHeceHUus pasMepoB. IHCTpyMeHTaJIbHAA ITaHeJlb PasMepsl:
HaHeceHNe JUHEeWHBIX PasMepoB; AUaMeTPaJbHBIN, pagraibHbIN
U yIJIoBOIT pasMepbl. BriHOCHOI pasmep. PemakTupoBaHme pas-
Mepa.

TBopueckasa paboTa: IPOEKTUPOBAHUE ILJIOCKOTO maaeaus (me-
TaJIn).

4. IIpoexunonnoe uepuenue (10 u)

ITenTpanbHOE, KOCOYTOJBHOE M MPSAMOYTOJILHOE IIPOEINpPOBAa-
Hue. [IpOeKIMOHHBIN YyTroJ 1 00pa3oBaHMe IPOEKIIMOHHOTO YepTe-
ska. IIpoeknIoHHbBIE IJIIOCKOCTU U ocu. ['eoMeTpuuecKme Tejaa Bpa-
IeHUsA W TPAHHBIE Tejla M X YePTeKU. AJIFOPUTM HOCTPOECHUS
OPOEKIIMOHHOTO uepTe:ka. IIpOeKIIMOHHBLIA UYepTesk — TOUYHBIN
cII0c00 ompeesieHns 00'beKTa B IIPOCTPAHCTBE.

Tpu cmocoba cosmanusa npoeknuoHHoro uepresxka B KOMITIAC-
3D LT:

e moctpoerane B KOMIIAC-T'papuk cpeacTBaMu ILIOCKOCTHOTO
IIOCTPOEHU;

° co3maHUe MPOEKIINY Ha IJIOCKOCTU JCKU3a MOJeU: IIPUMeHe-
HUe MHCTpyMeHTa naHenu ['eomerpusa — CropoerupoBaTh 00b-
eKkT. BupryasbHOe IpoerupoBaHue;

* cosmaHme accoruaTuBHoro ueprexa KOMITAC-3D momesnu.

OCKUBLI JeTajiell ¢ HATyphl: IpaBujga M3MEPeHUs, IIOHATHE O
CUMMETPUH U3AeJnil 1 BbIUepUMBAHNE 5CKH3a B paboueil TeTpagu
C IPOCTAaHOBKOM Pa3MepoRB.

YreHre IPOEKIIMOHHBIX uepTerkeli. TeXHUUYeCKuil PUCYHOK —
crrocob mepegauu hOPMEI IIpeMeTa.

3aHuMAaTeJIbHbIE 3aflaHUsA Ha uTeHUe uyepreskeii. CocraBiaeHme
yeprexxeii cpegcrBamu KOMITIAC-3D LT. CocraBieHre TpOeKIiu-
OHHOTO YePTe’Ka MEeTOIOM BUPTYaJIbHBIX TEMILJIETOB.
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5. MogenupoBaHue o0O0BEKTOB cmocodooM BrimaBiauBaHue
(10 v)

O0BbeKThI: M3AeIUd M UX Momeau. VI3neansa: KOMILIEKTbI, KOM-
IJIEKCHI, V3Jbl, AeTagu. CIroco0bl M3TOTOBJIEHU AeTajaell 1 usjie-
Ju#l ¢ IpuMeHeHrueM COOPOUYHBIX ollepaliuii. Buabsl Mmomeseii: mac-
miTabHble, uncyioBble, 3D-Mmomenu. CBoiicTBa TPEeXMEPHOTO TBEp-
IOTEJbHOTO MOAeJaupoBaHUA. AHamu3 GOpMbI 00bEKTa U CHUHTE3
mozenu. Ilnau cosgaunsa 3D-momesn.

BgedeHue B KOMIOBIOTEPHOE MOJAEJIUPOBAHUE: OCHOBHBIE ITOHA-
Tus U oupenenenus. Hrepdeiic okHa [leTanb. 3HAKOMCTBO C OK-
HOoM [epeBo mogmenu. Cucrema 3D-kKoopaumHaT B OKHe [leranb u
KOHCTPYKTUBHBIE IIJIOCKOCTH.

Dopmoobpas3osarHue neTaau BbIAAaBIUBAHUEM: CO3JaHUE IIePBO-
ro opmoobpasyroiero ssnementa. Omnepanusa dckus. [IpaBuna u
TpeOOBaHUs, NpeNbABIAEMbIe K dCKU3aM. PasMepbl B 5CKU3aX:
duKCcUpOBaHHBIE M NH(POPMAIMOHHEIE.

Co3daHue IpocToro 00beKTa. BhIOOP IJIOCKOCTHU AJISI CO3MAHUS
sckus3a. BecmomorarenbHble ILIOCKOCTH. CHCTeMbl KOOPAUHAT MO-
Iesu U 3cKusda. KoopauHATHBIN cII0CO0 ITOCTPOEHUS 3CKU30B (hop-
MooOpasyroIinux saeMeHToB. Onepanusa Beigasiusanue.

Cnocobvl. pedaxmuposarus omepanuu GHopMooOpasoBaHUA
(BeigaBnmBaHMe) U 5CKU3a: aHAJOTOBBLIE U TapaMeTPUYECKUeE.

IIpoexmuposarnue demaau. MonernpoBaHue CIOKHBIX 00bEK-
TOB: aHAJIMU3 00'beKTa, CHHTE3 MOJEeJIU U IIJIaH co3fanus. PemnieHue
3alay O CO3MAaHUU MOJejiell BhIaBIUBaHUeM. APXUTEKTypa U3mie-
auda. Onepanusa Ilpukiaeurs BeimaBiamBanuem. Omnepamnusa Broipe-
3aTh BblJaBJIMBAHUEM.

CoszdaHue modeseil IO PA3IUYHBIM 3aJaHUAM: II0 UEPTEKY; IO
ONMCAaHUIO U pazMepaM; 110 00pasiy — U300paKeHU0, C HATYPHI.
CsoiicTBa: IlBer, Macco-nieHTpOBOUYHBIE XapakTepuctTuku (MI[X)
U reoMeTpUUECKUe XapaKTePUCTUKHU U3aeaud 1o Mmoaeau. Pacuer-
HbIe IapaMeTpPhl U3Ae I,

3amaHusa gada MmomeampoBanua. CamocrosTesnbHasa pabora —
IIPOEKTUPOBAHUE feTatn (U3JeIus).

6. AccomuaTuBHbIe yepTe:xu (8 1)

Ilonarue accorumaTuBHOM cBA3M B cucreme KOMIIAC-3D LT.
AJITOPpUTM BCTAaBKM acCOIIMATUBHOIO BUAA U (DOPMUPOBAHIA ACCO-
IUaTUBHOTO UepTesKka. YJajJeHne U HacTpolKa Buaa: pabora c ma-
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HeJIbI0 cBOMCTB 1 Komauaamu: Cxema BumoB, OpueHTaAnusa TJIaB-
HOTO BHUja. BcraBka m3omerpuu. Bripes 1/4 yacTtu Ha MOIEJIH.
Omusa JIuaun.

JlepeBo mocTpoeHusa uepreska. Hanecenue pasMepoB, OCEBBIX U
MeHTPOBBIX JuHHNMA. CBOlicTBAa accoIMaTHUBHOIO dyepTeska. Mcmou-
HeHHe KomauHAbl IlepecTpouTh uepre:xk. PemakTupoBaHUE UepTe-
JKa, IPOM3BOJILHOE pasMellleHre BUA0B. PaspyliieHue accoiiuaTuB-
HOIi cBa3u. PerteHue 3azad.

Paspessl u ceueHusa Ha uyepreske. Paspesbl mpoCThie U CJIOMK-
ubie. ITocTpoeHnue paspesos Ha accornuaTuBHOM Bugae. Coenuuenue
MMOJIOBUHBI BHUJA U IOJIOBHHBLI paspesa HA acCOIMATUBHOM BHIE.
IIpuembl onTMMHU3aIUU IIpollecca Mpu co3gaHuu paspesa. Ceue-
HuA Ha uepreske. IIpaBmiia ms3oOpaskeHus WM 00OO3HAUEHUS ceue-
Huii. Co3maHure BHIHECEHHBIX ceueHmuil B JokymenTe Hepre:x. OT-
KJIIOUeHUe ITPOeKITNOHHOM CBSA3U B aCCOITMAaTUBHOM BUJE.

TecTupoBanue 1 ynmpakHeHUS II0 TeMe «AcCollmaTUBHBIE Yep-
TEXKU» .

7. Ciosxknabie 3D-Mmomenu u coopounsbie uepresxu (14 a)

ITpuHIUTIBI KOHCTPYUPOBAHUS WHIKEHEPHBIX O0BEKTOB. Jje-
MEHTBI KOHCTPYKIIUI: KOPIIYChI, PyHIaMEHThI, PYHKIIMOHAJIbHBIE
sjeMeHThl. KOHCTPYKIIMOHHBIE MaTepuasbl. IloHATHE 0 cOOpoU-
HBIX UepTeKax.

ToukxocmeHnHble 00BeKmul. IIpuMephbI: KOPIyChI, KOPOOKHW u
obosiourku. CozmaHue TOHKOCTEHHOM MOIEeJU C KMCIOJIL30BAHMNEM
BrIagKu Toukasa creHmka. MogenaupoBanue 1o uepTe:xky. Ilpume-
HeHUe U IpaBuja co3ganusa onepamuu O0o0uKa.

Nwmnopt neranu. Komauga Berasuts us3 daiina. IBeToBble 1
ontuueckue CBoficTBa JeTasu.

Onepayuu gopmoobpasosanus. Onepanua Bpamenune. Tpebo-
BaHUSA K 9cKu3y. [locTaHOBKA 3aJauu U IIJIAH CO3NAHUS DJIEMEHTA
Bpamienus. Chepa u Top. [Tapamerps!r Yroa u ToHKasa cTeHKa.

Onepanusa Cosganue momenu 1o ceueHusM. OCHOBHBIE ITOHSA-
tus. TpeboBaHus K sckusaM. IlocTaHOBKA 3amauud MOAeIUPOBa-
HUSA U IJIaH cO3MaHus 00beKTa mpuMeHeHueM omeparuu Ilo ceue-
HuaMm. Co3maHue cUCTeMBbI CMENeHHbBIX (BCIIOMOTaTeIbHBIX) IIJIO-
ckocreti. CosmaHme 5CKMU30B CEUEHUI BO BCIOMOTATEIbHBIX
miaockocTax. Hacrpoiika mapaMmerpoB m coszaHue omeparnu Ilo
ceueHUAM. PeakTupoBaHue.
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Runemamuueckas onepayus. TpeboBaHUA K 9CKM3aM KMHeMa-
TUYECKOT0 dJeMeHTa. 3aJaua O CO3MaHUU 00beKTa ¢ IPUMEeHEeHN-
eM KMHeMaTH4YeCcKoi omeparuu (TpyooIpoBo).

JononinumenvHvle KOHCMPYKmMueHvle adaemenmut: DPacka,
Ckpyrienue, omepanus YKjaou rpauu. Cosganue smemenTa Pedpo
JKeCTKOCTHU: TPeOOBaHUA K HCKU3Y; HCIIOJb30BaHUE MHCTPYMEHTA
CrpoenimpoBaTs 00beKT. MomenupoBaHue pedpa KeCTKOCTH JeTa-
au. 3epKaJbHBIN MaccuB. MaccuBbI 9J1eMeHTOB. Buibl MaccuBOB:
KOHIIEHTPUYECKUeE U IIapajjieJIorpaMMHBIe.

Hcnoavsosanue oubiuomer. Bubimnorexa orsepceruii. Mcmoan-
30BaHME OMOJIMOTEKU MaTepPUaoB.

Umenue coopouHozo uepmesxca. lloHaTue 0 compdAraroiuxcsa
pasmepax. [leranmupoBanue cbopouroro ueprexka. Cozmanme mome-
JIell OTHe/IbHBIX AeTajieil 1o cOOPOUHOMY UepTe:Ky. UTeHue uepre-
JKell ¢ HemoJHBIMU mJaHHbIMU. Co3maHue MoeJsell Mo SCKu3aM pa-
IUaJIbHOTO U OCEBOT'0 CeUeHU .

Tecm u ynpaxHeHus O CO3NAHUSA CJIOKHBIX MOJeJei.
ITpuBneueHne pecypcoB UHTEePHETA: OJUCTAHIIMOHHBIX OJNMIIN-
aJ, KOHKYPCHBIX 3aJaHuii, Be0-caiiToB.

8. TBopueckas padora (8 u)

CoszdaHue npoexma uHMICeHepPHOz0 00Bexkma. BpiOOp TeMbl u
obocHOBaHMe BBIOOpA TeMbI IIpoeKTa. VcIosib30BaHUE CBeAeHUN
U3 JINTEPaTYPHBIX MCTOUHUKOB, TEXHUYECKUX KYypPHAJIOB, MHTEP-
HeT-pecypcoB IJisI 000CHOBAHUS HMPUHATHIX pelrneHuii. @yHKINO-
HaJbHBIE KAUeCTBa, MHKEeHEePHBIe KauecTBa 00beKTa, pa3MepHI.

O0BbeM TOKYyMeHTaIuM: MOSCHUTEJIbHAA 3aIliCcKa, cruenudura-
nusa. 'padpuyueckre TOKYMEHTBI: TEXHUYECKUN PUCYHOK 00BbeKTa,
yepTe Kk OO0Iero BUAA, UePTeXKU JeTasieli. Y CJIOBHOCTH U YIIPOIIe-
HUS Ha YepTerke. ICKU3: paspes o0beKTa. Co3maHue Moaean 00b-
eKTa U accolimaTuBHOro yepre:ka. Cosmanue npeseHranuu. Beras-
ka KOMIIAC-3D LT morkymenToB B PowerPoint. Ilpumenenue
a(pderToB aHMMaNuu. Mcmosb3oBaHME BO3MOMKHOCTEH WHTEP-
aKTuBHOM mocKu ActivStudio nia meMoHCTpPAIIMOHHBIX IEJIEH.

9. BmecTo 3akaouenusd (2 1)

3a sHeprueit — B KocMmoc! KocMuueckue cmyTHUKY, KOpadbau u
craHIMU. Beigarolmrecsa COBETCKUE U POCCUNICKUE yUeHble, MHIKe-
HEePBI-UCCJIEIOBATEN KOCMUYECKOT'0 IIPOCTPAHCTBA U KOCMOHABTHI
(mpeseHTaIuA). 3aluTa TPOEKTOB.
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OpraHnsauMoHHO-MeToAN4YeCckKne BonpocChbl

O6opymoBanue

KomubioTepHbIi Kiace u3 12—15 mepcoHaNIbHBIX KOMIIBIOTEPOB
tuna IBM PC, paGoraroiux mon yIpaBiIeHueM PycupuIlnpoBaH-
"ot Bepcum MS Windows 2000/XP, ¢ mpolieccopoM He HUMKe
PENTIUM II u onepaTuBHO# mamMaThio 128 M6a#T, ¢ MaHUIYJIA-
TopaMu « MBIIITb» .

Ha xectrkom gucke cucrema KOMIIAC-3D LT V10 zaunumaer
006eMm okoJio 105 Mo6aiir.

Nudopmanuio no ycranoBke nporpamMbl KOMITAC-3D LT V10
MOJKHO OecILTaTHO CKadyaTh Ha O(GUIIMAJbHOM caiiTe KOMIIaHUU
ACKOH.

Jaa yuutensa: MeZuampoeKTOp, IPe3eHTaluu II0 TeMaM, Ha-
TJISITHBIE ITTocoOmMA U HabOOpBI MOJesell AJA UepPUeHUs, PecypChl
WHTEepHeTA.

Jnsa yueHuMKa: TeTpaab B KJIETKY, UEePTE)KHbIe MHCTPYMEHTHI,
KapaHJaIllld, IIepPCOHAJbHBIN KOMNOBLIOTEP. YUeOHUKU U yueOHbIe
mocobuMsA MO YePUEHUIO U KOMIITBIOTEDHOMY MOIEJIUPOBAHUIO

ITo caHuTapHBIM HOpMaM yualiuecsa 9 KJacca JOJIKHBI pado-
TaTh 38 KOMIIBIOTEPOM 25 MUH B TeUeHUE YPOKa, IMO3TOMY PEKO-
MeHIyeTcs B MepBOH ITOJOBWHE YPOKa M3ydyaTh TEOPUIO, BBITIOJ-
HATH 3alIUCU, SCKUBHI 1 UePTEIKU B TeTpagu, paboTasd 3a mapTaMu.

OcCHOBHble TpeboBaHus
K 3HAHUSM U YMEHMSAM y4aliuxcs

yqamneca JOJIKHBI 3HATH:

° ImpaBMJIa TEXHUKMN 0€30IIaCHOCTU IIPU padoTe Ha KOMIIbIOTEpe 1
C YePTEKHBIMU NHCTPYMEHTAMM;

npasuisia 'OCT ECK]I Ha oopMIeHTE UepTerKa;
TUOBI TpadUUeCKuX M300pakKeHnii: YepTesK, 9CKU3, TeXHUUe-
CKUIl PUCYHOK, aKCOHOMETPHUSI, paspes, CeueHue;

* METOJ OPTOTOHAJIBHOTO (IIPAMOYI'OJLHOI0) IPOEIPOBAHNI;

° MpaBMJIa HAHECEeHUA Pa3sMepoB II0 CTAHIAPTY;

* co3JaHMe, COXpPaHeHNe U yIIpaBjeHNre JOKYMeHTaMI B CCTeMe
KOMIIAC-3D LT;

* uHTepdeickl OKOH AOKYMeHTOB. CHCTeMbl KOOPAMHAT IOKY-
menToB B KOMITAC-3D LT;
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® COCTAB KHOIIOK KOMAHIHBIX UM HMHCTPYMEHTAJbHBIX IIaHeJ el
(KomnakTtaas, 'eomerpusa, O6o3uauenus, PegakTupoBanue);

® CII0COOBI 1 MOPSLOK CO3MaHUA O0BEKTOB B KAXKJIOM JOKYMEHTEe
KOMIIAC-3D LT;

* aJITOPUTMBI CO3AAHUA 00BEKTOB;

* TpeboBaHUA K 3CKU3aM oliepaliuii (popMoodpasoBaHUs.

Yuanmecs JOJKHBI YMETh:

* BBITIOJIHATH IIOCTPOEHUE UepPTeKell 1 5CKU30B Ha Oymare;

* «UUTATh» UEPTEIKU JeTaJiell U HeCJIOXKHbBIX COOPOK;

® COCTABJIATDH MJIAHBI CO3JaHUS BUPTYAJIbHOTO 00'beKTAa: MOIEJIN,
yepTerKa, 9CKU3a;

* IIPOBOAUTD aHAJIU3 (DOPMBI IIPEIMETOB U CUHTE3 N300PaKeH’d;

° co3maBaTh U PEAAKTHUPOBATH NOKYMEHThbI UepTek B cucCTeMe
KOMIIAC-3D LT;

° co3maBaTh M pPeJaKTHPOBATh MOZAEeJU B OOKyMeHTe J[leTasb
KOMIIAC-3D LT;

° co3ZaBaTh aCCOI[MATUBHbBIE UEPTEIKU MOIeseil;

°* BBIMOJIHATDH Pa3pes3bl ¥ UNTATh YEPTEIKU C paspe3aMu;

* HalTH TeMy AJIA IPOeKTa B JUalla30He CBOUX MHTEPECOB;

* HaliTH HEOOXOoAUMY MH(MPOPMAIIMIO IO TeMe IpoeKTa (B JIUTe-
parype, IepuoauKe, B MHTEPHET-pPecypcax);

°* IIPEe3eHTOBATh UBMEJINE;

* xapakTepus3oBaTh Mup mnpodeccuii, CBIZAHHBIX C U3yUaEeMbIMU
TeXHOJIOTUSMU;

* 0hOPMIIATH KOHCTPYKTOPCKYIO JOKYMEHTAIIIO.

yqamneca JOJIKHBI UMETh IIpe/ICTaBJeHHUE:

° 0 CTAHJApPTU3AIMHU, MOCYJapCTBEHHBIX CTAHAAPTAX U CHCTEME
ECKIj;

* 00 UBHENUAX, UX COCTABE M KOHCTPYKTHUBHELIX DJIEMEHTAX;

* 0 TPeOOBAHUAX K AIlNapaTHBIM CPEICTBAM AJISA YCTAHOBKHU IIPO-
rpamMmmuOTro0 obecreuenusa KOMITIAC-3D LT;

* 0 MeTOoj/ie IPOEKTOB M COCTaBe MaKeTa KOHCTPYKTOPCKOM TOKY-
MEHTAIUU B IIPOEKTE.
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