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1. HIOSACHUTEJIBHAS 3ATINCKA

BrogHast wacTs

DoTOHKKa IPEACTABISET COOOH OTPacib HAYKH U TEXHUKH, 3aHHMAIOIYEOCS
(QyHIAMEHTaNbHEIMM ¥ TPHKIAJHEIMA aclieKTaMH paGOTHL, CBS3aHHOM ¢
reHepanyel, pacupoCTPaHEHHEM M JISTEKTHPOBAHHEM ONTHYECKMX CHIHAJIOB, a
TAKKe CO3IaHHEM Ha WX OCHOBE YCTPOHUCTB ISt Pa3IMYHEIX IIPUMEHEHHUIA.

Orntryeckoe H3TydeHHe WIPAeT BAXKHYIO PONb B )KM3HM deloBeka, BHauaie
YCJIOBEYSCKONH IUBIIN3AIAN OCHOBHEIM HCTOYHHMKOM OIITHYECKOTO H3IYYEHHUS
6510 coyHIe. 3aTeM JIOH HayYMINCE CO3/1aBaTh HCKYCCTBEHHEIE HCTOUHUKY CBETA
(flaMIBl HaKalMBaHWs, Ta30paspsHbBIe JIAMIIEL, CBETONMOABI) IV OOeCIeueHws
KOM(OPTHOr0 CyIIECTBOBAHMSA, & B HACTOSINEE BPEMs B MHOTOYHCIEHHBIX M
pasHoOOpasHBIX ~ OONMacTAX  IKMSHENEATENBHOCTH  9eJOBEKa  MCIIONB3YIOTCS
Pa3IMYHbIe HCTOYHUKY JIA3€PHOTO W3IIYIEHHMSL.

Ha mepsoM orame mop «hoToHHKOH» NOHMMANach 06NacTh HAYKH,
U3Y4arolasl ONTHYESCKIE CHCTEMBL, B KOTOPBIX HOCHTENSIMA HHGOPMALHH ABIIAIUCH
doronsr. ITo Mepe pasBUTHSA Ja3ePHBIX TEXHOJNOTWH, W300PETEHMS Ia3epHBIX
JUONOB ¥ BOJIOKOHHO-ONTHYECKHX CHCTEM CBS3H, a TaKXkKe HX IIHPOKHAM
IPUMEHEHHEM B CaMBIX Da3sIHYHBEIX OONACTIX IOHSATHE «()OTOHMKA» CTAHOBUTCS
3HAYUTEIBHO MUpe. KPOTOHUKAY CETOJHSI - 3TO ONTUYECKHE U KBAHTOBEIE CHCTEMEI
CBS3M;, CHOCOOBI M YCTpOHCTIBA Iepefadi, 3aluCH ¥ XpaHeHHs HH(OpMammw;
MEIMIMHCKAs JWardocTuka M Tepamust (OuodoToHEKA), paspaboTka
TIPOM3BOZICTBO JIa3€POB; OHONOTMYECKHE ¥ XUMWIUECKHE MCCIENOBAHNS Pa3IIMIHBIX
00BEKTOB; 5KOJIOTHIECKU MOHUTOPHHT; CBETOBOM JV3aiH ¥ T.1I.

DoTOHWKA BKIIOYaeT B ce0s IpUMEHEHWE JIa3epOB, ONTHKH, KPHUCTAIIOB,
BOJIOKOHHOHM OITHKH, 3JIEKTPOONTHYECKHX, aKyCTOOITHIECKHX YCTPOKCTB, KaMep,
CIIOXKHBEIX HHTETPAlBHBEIX CHCTeM. PeanpHble pa3paGoTky (DOTOHHKEH OKPYKAIOT

YeJIOBEKa CeXCeIHEBHO M HCIIOJB3YIOTCA B TaKHX 0o0JacTax Kak: MEIWIMHA,

aJIbTCPHaTUBHAA OHEPIeTHKA, GBICTpBIe BBEIYHCIICHHA, CO3aHuA
BBICOKOIIPOU3BOAUTECIIBHBIX KOMIIBIOTECPOB, HOBBEIX MaTcpHualios,
TCIICKOMMYHUKaIINA, SKOJIOTHYECKHH MOHHUTOPHHT, Oe30macHo CTb,
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a9pPOKOCMHUYECKas IPOMBIIIIIEHHOCTD, HCKYCCTRO, II€YATh.

Ha cerogusammmuii nens B Poccry, Kak ¥ Bo BceM MHEpe, Bce GONIbIne U Golbie
KOMITAHHH ¥ KPYIHBIX IIPOM3BOACTBEHHBIX IPEANPHATHN HAYHHAIOT CO3/aBaTh X
HCIIONB30BaTh HOBEIE TEXHONOIUH, CBA3aHHEIE ¢ QOTOHMKOH. DOTOHMKA OTKPEIBAET
IIMPOKHE BOMOXHOCTH M II€pCIIEKTHBEL PasBUTUSL B HaydHOH cpele, a Takxke B
o6acTu peanbHEIX paspaboTok. CrienuanyicTs! B 061acTi (GOTOHUKE BOCTPeGOBAHEL
B Hay4YHEIX U MCCIIENOBATENBCKUX IEHTPaX, IPOMBIIIIEHHOCTH, MEAUIIHE.

HononaurensHas obmepa3BuBaronIas IIporpamma «DOTOHUKAY
©CTECTBEHHOHAYYHOH HAalpaBIeHHOCTH, OPHUEHTHPOBaHa Ha (OPMUPOBAaHHE U
pasBUTHE HAyYHOrO MHPOBO33PEHMS, HHDKEHEPHOI'O MEBINLICHHUS, NpHOGpeTeHue
IPaKTHYECKUX HABEIKOB KOHCTPYKTOPCKOM U SKCIIEPUMEHTANBHON AeSTeIbHOCTH.

ITporpamma xypca «@oTonukay OyneT Bkmouarh B cebs yduenOHBIE M
HayYHO-IOIYJISAPHEIE  JIEKIME, OIMCHIBAIOIIME TEOpPeTHYeCKoe OGOCHOBaHHUE
peleHnit KeWCcoB, IPaKTHYECKHe 3alaHUs 00pa3oBaTENBHOTO M TBOPYECKOTO
XapakTepa, C HCIIOJb30BAHHEM COBPEMEHHOTO HAyYHOTO J1aGopaToOpHOro
00OpYZOBaHMM IO OCHOBAM JIa3epHOM (U3MKA U Ja3epHBIX TEXHOJIOTHIL,
BOJIOKOHHOW ONTHKM M CBETOTEXHHUKE, SKCKYPCHM Ha BEAYIUe NPEIIpUATHL U
HayuHble LeHTpE PecrmyOmumxm MoppoBus. OcBoeHHe IIPOrpaMMEl IIO3BONHUT
ydammMmcs  chOpMHpOBaTH OCHOBEI 3HaHW#t B o0nactd (GOTOHHKH W
ONTOMH(pOPMATHKH, IOBEICUT UX MHTEPEC K €CTECTBSHHOHAYYHLIM ¥ MEKEHEPHBIM
CIenHaIbHOCTAM ITpH BEIGope BY3a miis cBoero pansueiiniero o6yyenms.

Anpecar mporpaMMel: HaGop B TpYIIy OCYLIECTBIAETCS HAa OCHOBE
IIMCBMEHHOTO  3asgBleHUs  popurenedl. Ilporpamma  opuwentHpoBaHa  Ha
IOTIONHUTENEHOe 00pa30oBaHme YJalluXcsl CTapliero INKoiapHoro sospacta (16-18
JeT) TpH TPEIBABICHHM  MEIUIUHCKOTO 3aKIIOYeHdss 06  OTCYTCTBHH
IIPOTHBOIIOKA3AHME I 3aHATHH, NIPOBOJUMEIX Ha IIEPCOHAIBHOM KOMIIBIOTEPE M
IPOYeH MHXKEHEPHO! NEeATEIBHOCTH, CBA3AHHOM C SIIEKTPOHHEIME YCTPOMCTBAMH.

O6BeM IIporpaMMEL ¥ PEXXUM 3aHSTHIL:

I'ox o0yuenns Kon-so IIpono/ERATENLHOCTH Bcero wacos B|Kon-so yacos
Jaereit OXHOI0 3aHATHA B HeNexI0 3alrox
B rpynmne AKaAJTEMHYCCKHX yacax
I Beoaunii 10-12 45 muHyT 2 72
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I Hroro:| 72 |

QopMEl OpraHu3alid 06pa3oBaTENBHOIO IIPOIECCA: TPYIIIOBBIE, B OCHOBE
Iporecca JeATeIEHOCTH — MHIUBHIYalbHbIH IOAX0/] K YISHHUKY.

IIporpamMmo#. HpenycMOTPEHO IPOBeleHHe KOMOMHHPOBAHHEIX 3aHSTHIA
3aHATHS COCTOAT W3 TEOPETHYECKOM, IpaKTHUecKoil M JrabopaTopHoil uacreii.
Teopetuyeckuit MmaTepuan padTcs B TOM OOBEME, KOTOPHI HEOOXOIMM it
OCMBICJICHHOI'O ~ BBIIIOJIHEHMs MpakThdeckod pabotel. Ilpm sToM  yyammecs
IIOCTOSHHO MOOYXZHAIOTCA K CaMOCTOSTENBHOMY IIOMCKY JOHOJHHTENBHON
HHQOpMALMY, HCIONE3YsS BO3MOXHOCTH  COBPEMEHHBIX  WH(OPMALMOHHEIX
KOMIIBIOTEPHBIX TEXHOJIOTHH, HAyYHOH M TeXHUIECKOH IUTEPaTypsl U T. .

IIpu mpoBeeHUH 3aHATHI HCTIONB3YIOTCA Clleayroue GopMEl paboTHL:

- QpoHTaNEHAs, KOTa y4allliecs CHHXPOHHO paboTaroT Hajl obIIeM 3aiaHueM
IIOJ] YIIPaBICHUEM IIeIarora;

- TPYNIOBAas, KOT/la YYalluecs OEIATCs Ha TPYIIIEL AV PeIleHus KOHKPETHBIX
sama4. Kaxmas rpynma mormydaeT onpenenéHroe 3aganue (6o ofHHAKOBOE, 60
nuGepeHIEPOBaHHOE) U BEIIIONHSET €ro CO0BIIa IO pyKOBOJCTBOM IIE/Iarora,

- HHAWBHAyalbHas, KOIJA y4Yalluecs CaMOCTOSTENBHO  BEITIONHSIOT
OJMHAKOBBIE JUI BCEU TPYIIIBI 3a/Ia4¥i B TEUSHWE YACTH 3aHITHUSI WM HECKOIBKHX

3aHITHH.

Ieas u 3apaun nporpaMmmelr:

IMear — ocsoenne Hard- u Soft-koMnerenimit o6ygaromumMucs B o61acTy
(QOTOHMKH C HCIIONB30BAaHHEM Y4eOHOro JIabopaTOPHOro INpaKkTHKyMa H Kelc-
TEXHOJIOTHH.

3agavyu nporpaMmel:

OGyuaromue:

- U3y49uTh 0a30BEIe TOHATHS (DOTOHMKMY;

- M3YYUTh OCHOBHBEIEC ()M3HMYECKWE IIPHHIMIE! PaboTHl ¥ KOHCTPYKTUBHEIE
0COOEHHOCTH TBEPIOTENBHEIX JIa3ePOB,

-A3y9UTh IPUHIAI PabOThI 1a3epHOTo JaIbHOMEDa;

6



~H3Y4UTh QU3MIECKIe OCHOBE Pealu3aliiil ONITHKO-BOJIOKOHHOM CBSI3M,

-A3yYUTEH OCHOBBI CBETOTEXHUKH U €€ IPMIOKEHUH (KYIpaBiIeHHe CBETOM)» B
My3eHHOM KOMILIEKCE, «YIPaBIeHHEe CBETOMY B TEILIHIIE);

- U3Y9IUTEH OCHOBHEIE CIIEIMAaIM3UPOBAaHHEIE TEPMUHEI Ha aHITIMHACKOM SI3bIKE;

- PasBUTh IIPAKTHYECKMEe HAaBBHIKA PAbOTEI € HAYIHO-TA6OPATOPHEIM
obopynoBanueM;

- IPUBUTH HABBIKYU IIPOESKTHOM HeSTENLHOCTH.

- chOPMHUPOBATE HaBEIKH TEXHHIECKOTO ¥ HEXKEHEPHOTO TBOPUECTBA;

PazBuBaromue:

- Pa3BUTh Yy INKOJNBHHKOB HH)XEHEPHOE MEINUICHHE, HABBHIKM DPabOTHI C
nabopaTOpHEIM 000PYIOBAHHEM:!

- CII0COOCTBOBATh Pa3sBUTHIO NTAMSTH, BHUMAHWS, TEXHHYECKOTO MBIIIICHN,
n300peTaTeIbHOCTH;

- CIIOCOOCTBOBATH PA3BHUTHIO AJITOPUTMUYECKOTO MBIIITICHS,

- Ctoco6CTBOBATH (POPMHUPOBAHUIO HHTEPECA K TEXHMIECKIM 3HAHUIM;

- CImoco6CcTBOBaTE (HOPMHPOBAHMIO YMEHHS IPaKTAYECKOro IpUMEHEHHS
ITOYyYEHHBIX 3HAHUW;

- chopmupoBaTh yMeHHe (OPMYINPOBATh, apryYMEHTHPOBATh M OTCTAUBATEH
CBOE MHEHUE;

- chopMupoBaTh yMEHHE BHICTYIATh INyOIHYHO C  JOKIamaMu,
IIpe3eHTaLHUsIMH ! T. II.

- c(hOPMHPOBATE YMEHHE KPHUTHUECKH OTHOCHUTCS K HOJYYSHHOMY PE3YIILTaTy
U €T0 UHTepIpEeTalHH;

Bocnurareasusie:

* BOCIUTEIBATh aKKypaTHOCTh ¥ AWCIUIIIMHUPOBAHHOCTH IIPH BHIMONHEHUN
paboTEHI;

* CII0COOCTBOBATh (POPMUPOBAHMIO ITOJOKUTEIEHOM MOTHBALWMH K TPYIOBOM
IESTeITbHOCTH;

* crroco6cTBOBATh (DOPMUPOBAHHUIO OIBITA COBMECTHOTO M MHIUBHIYAILHOIO
TBOPUECTBA IIPY BHITOIHEHIH KOMAaHTHEIX 38 aHMIA;

* BOCIIUTEIBATE TPYONIOOHe, YBaXKEHHE K TPYLY;
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° (1)0pMI/IpOBaTB HYBCTBO KOJUIEKTUBU3MA M B3aNMOIIOMOIIIH;
* BOCIIMTBIBAThE TYBCTBO IIaTPHUOTHU3Ma, IPa’XIaHCTBEHHOCTH, TOpIOOCTH 3a
JOCTMIKEHUS OTE€UYECTBEHHOM HayKy 1 TCXHUKU.

* BOCITUTEIBATE HH(OPMALOHHYIO KYJIETYPY JIAYHOCTH.

IIporuosupyemele pesyJIbTaThl M clIOCOGHI HX MPOBEPKH

JINYHOCTHBIE Pe3yIbTATHI:

- KpUTHYeCKOe OTHOIIEHHe K HMHQOpManuy ¥ U3OHpaTelIbHOCTE €8
BOCIIPHUSTHSE

- OCMEBICJIEHIE MOTHUBOB CBOUX JEHCTBUI NPY BEIIOIHEHHUH 3aaHHI;

- pasButHe JOGO3HATENBHOCTH, COOOPA3UTENFHOCTH @Y  BHIIOMHEHHH
PasHOOGPa3sHEIX 3aaHui IPOOIEMHOTO H 3BPHCTHYECKOTO XapaKTepa;

- pasBUTHE BHUMATEIBHOCTH, HACTOHIHBOCTH, IENIEyCTPEMIEHHOCTH, YMEHHS
IIPEONOJIeBATE TPYXHOCTH

- OCBOCHME COLMANLHBIX HOpPM, IIPaBMI IIOBeNCHMS, pojiei u  dopm
COIMAJIBHOM XKH3HU B IPYIIIaX ¥ COODINECTBax;

- (opMHpOBaHME KOMMYHHKATHBHOM KOMIETEHTHOCTH B OOLICHWH u

COTPYAHIIECTBE C APYTUMHE 00YIaIOIHIMUCS.

MeTanpeaMeTHble Pe3yJibTaThI:

PerynsaruBHable yHUBEpCANIbHEIEC YaeOHbIE JeHCTBI:

- yMeHHe IIPUHUMATh U COXPaHATh yueOHyI0 3a/1a4y;

- YMEHWe [IUI2aHMPOBaTh IOCIEHNOBATENBHOCTh INArOB  ANTOPUTMA A
JOCTYDKCHUS IIETIH;

- YMEHHe CTaBHUThL Ielb (CO3ZaHMe TBOPYECKOM paboTEHI), INIAHHPOBAThH
JOCTHXKEHME 3TOH 1SN,

- YMEHHE OCYIIECTBIATE UTOrOBBIH U IIOIIArOBEIM KOHTPOJIb II0 PE3YIILTATY;

- CIIOCOOHOCTE afIeKBaTHO BOCIPHUHHMATEH OIEHKY HACTABHUKA YU JIPYTHX
00yJaroIIHXCs;

- YMEHHE pa3IHdaTh CIIoco0 U Pe3yBTaT JeHCTBHU;



- YMEHHE€ BHOCHTH KOPPEKTHBBI B JIEUCTBUSI B ClIyqae pacXoxXIeHUs

pe3ynibTaTa PEIICHI 3aayl Ha OCHOBE €€ OLIEHKU U }"—IéTa XapaKTrepa CHCIIaHHBIX

A

oo oK;

- YMEHHE B paMKax COTPYJHHUYECTBA CTABUTEH HOBEIE YUEOHEIE 3aaUM,

- Pa3BHTHE CIIOCOOHOCTH HpOSBIIATH IIO3HABATENLHYIO MHWIMATHBY B
y4e0HOM COTPYIHIHYECTBE;

- YMEHHE OCBaHBaTh CIOCOOBI peIleHMs HPoOlieM TBOPYECKOro XapaKTepa
B )KU3HEHHBIX CHUTYAIHIX;

- YMEHHEe OLICHUBATh IIONYyYEHHEIH TBOPUESCKUH IIPOMYKT M COOTHOCHTE €I0 C
U3HAYANBHEIM 3aMBICIIOM, BBINONHATE IO HEOOXONMMOCTH KOPPEKIMH JM60

IpOAYyKTa, 00 3aMEICIA.

IosnaBaTenbHEBIC YHHBepCAILHbIE yueOHbIe JeficTBHS:

- YMEHHe OCYLIECTBIATh IIOUCK HMH(OPMAIME B HHIUBUAYAIBHBIX
MHQOPMALMOHHEIX  apxuBaX  ofydalomlerocs, WH)OPMAIMOHHON  cpele
06pa3oBaTeNBHOr0 YUPEKAEHN, (efepalbHbIX XPaHWIAIAX HHQOPMAIIHOHHEIX
00pa3oBaTebHEIX PECYPCOB;

- YMEHHE HCIIOJE30BATh CPEeCTBA HHOOPMAIMOHHEIX X KOMMYHUKAIHOHHEIX
TEXHONOTHH UL PEeIIeHWs KOMMYHMKATHBHEIX, IIO3HABATENBHEIX M TBOPYECKHX
3aJ1a;

- YMEHFEe OPHEHTHPOBATECS B Pa3HOOOpasHH Crioco00B pelIeHNs 3a1ay;

- YMEHHE OCYIIECTBIATL aHaIU3 00BEKTOB C BHIJEJICHUEM CYIIECTBEHHBIX U
HECYIIECTBEHHEIX IIPH3HAKOB;

- yMeHWe IPOBOUTE CPaBHEHHUE, KIACCH(BUKAIHIO 0 3a1aHHEIM KPUTEPHAM;

- YMEHHE CTPOHUTEH JIOTHYECKHE PacCyXKAeHHI B (GopMe CBA3M IPOCTHIX
CyXJIeHuH 00 00BEKTE;

- YMEHHE YCTaHABJIMBAaTh AaHAIOTUY, NPUIMHHO-CIEICTBEHHBIE CBA3L;

- YMEHHE MOAENUPOBATE, IPe0OPa3OBEIBATE 0OBEKT U3 UyBCTBEHHON (HOPMEI
B MOIEIb, INE BEIJENEHB CYMIECTBEHHBIE  XApaKTEPUCTHKH  0OBEKTa

(npocTpancTBEeHHO-TpadIdIeckas WIK 3HAKOBO-CUMBOIMYECKAs);



- YMCHHC CHHTE3UpPOBATh, COCTAaBIATL I€JI0e U3 ‘-IaCTGfI, B TOM HYHCIIC

CaMOCTOATCIIBHO JOCTPAUBATh C BOCHOIHEHUEM HEOCTAIOMIIX KOMIIOHEHTOB.

KommynnkaTuBHBIE YHHBEpPCAJLHEIE ydeOHbIe XeHCTBHN:

- YMEHHE apryMEeHTHPOBAaTh CBOIO TOUKY 3pEHMS Ha BEIGOD OCHOBaHWI 1
KPUTEPHEB IIPY BEIACIICHAH IIPU3HAKOB, CPABHEHNH U KIacCHPUKAIIN 00BEKTOR;

- YMeHHe BLICIYIINBAaTh COOECEIHUKA U BECTH JHAJIOT;

- PasBUTHE CIOCOOHOCTH IPU3HABATH BO3MOYKHOCTH  CYIECTBOBAHHS
Pa3IMYHBIX TOYEK 3PEHHUS U IpaBa KaKIO0ro MMETh CBOIO;

- YMGHHMe IIaHUPOBaTh y4e6HOE COTPYAHUIECTRBO C HACTABHUKOM H IPYTHMHU
o0y4aromuMuCA:  OIpeHeNiTs Lend, (YHKIMH  YYacTHHKOB,  CIIOCOBEL
B3aUMOJENCTBH,

- YMEHHE OCYIIECTBIATH IIOCTAHOBKY  BOIIPOCOB: HHUIMATUBHOE
COTPYJHHYECTBO B IIOUCKE U cOOpe HHBOPMAIVIH;

- YMEHHe paspeluarts KOH(IHKTEHL: BHIBICHHE, HACHTH(QHUKAIUI IPOOIeMEL
TIIOMCK M OLICHKa albTePHATHBHBIX CIIOCO00B paspeleHvsi KOH(INKTa, IpHHATHE
PEIICHUS U er0 peajr3alus;

- YMEHHE C OCTATOYHOM IIONHOTON ¥ TOYHOCTBIO BEIPAXKATh CBOM MBICIH B
COOTBETCTBHH C 331a4aMH U YCIOBISIMHA KOMMYHUKALIVK,

- BJIaZICHHE MOHOJIOTHYeCKOM U Juanorudeckoil Gopmamu peyd.

ITpeameTrnere pe3yabTaTEHI

B pesynprare 0CBOSHHSI IPOrpaMME!, 00YUaIONHecs HOIDKHE]

3HATh:

- OCHOBHEIE ITOHATHS TeOMETPHYESCKO ONTHKY;

- OCHOBHEBIE 3aKOHOMEPHOCTH B3aMMOJEHCTBHS OITHYECKOIO H3IYYEHHSI C
BEII[ECTBOM;

- (u3rYecKye IPUHIMIIE! PabOTEL X YCTPOMCTBO TBEPHAOTENBHOIO JIa3epa;

-  GusudyeckHe  3aKOHEI, IIOJOXEHHEIE B  OCHOBY  pealu3alii
OIITUKOBOJIOKOHHO¥H CBSI3Y;

- IIPUHITATIE! pabOTEI X YCTPOHCTBO JIa3ePHEIX HaIbHOMEDPOB;
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- OCHOBEBI CBETOTEXHHUKH M 00JaCTH ee IPUMEHEHHS.

yMeThb:

- COCTaBJIATE aJITOPUTMEI [UIs PEICHUS IPUKIIaHEIX 33134,

- TPaBUIIEHO HMHTEPIPETHPOBATE O(OPMIIATE Pe3ysbTaThl, IIONYYECHHLIE B
X0J1e BEIOJHEHN: 1ab0paTOpHOt paGoTE;

- IyGIUYHO NpPENCTABIATS DPe3yNLTAaTHl, IONYYEeHHBIE B XOJAE IIPOBEICHUS
9KCIIEpUMEHTA;

BJIafeTh:

- OCHOBHOM TepMHUHONOIHel B o6acTst hOTOHUKY;,

- HaBBIKAMU TIIPOBENEHMSI OKCIIEPUMEHTa C JIa3ePHBIMH HMCTOYHHUKAMHU
H3IIyYeHUs, ONTHYECKUM BOJOKHOM, Ja36pHEIM JaIEHOMEPOM, CBETOTEXHUYECKIMU
YCTPOXCTBaMU;

- @opMbl NOABEJEHHS] HTOrOB  peajN3aluH  JAONOJTHATEILHON
IPOrpaMMBl

IlonBeieHre WTOTOB pealHsyeTcs B paMKaX CIeIYIOMMX MepONpPHATHIL:
TECTHPOBaHue 10 TeMe «POTOHMKAY, 3aIlIUTa IPOEKTOB 110 KeHcaM.

DopMEI AeMOHCTPALMN Pe3yJIbTATOB 00yYeHusI

IlpencraBienne pe3ynbTaToB 0Opa3sOBATENBHOM NEATENLHOCTH NpPOHIET B
dopme mEIHOrO COGECENOBAHMA IO BONPOCAM JaGOPaTOPHOrO MPaKTHKYMA IIO
TeMaM paGoT, myOnumIHOM Mpe3eHTaluy IIPOeKTa, paspaboTaHHOro B Xofe paboTh
HaJl KEICOM KOMAaHIaMU U IIOCTIeAYIOLIUX OTBETOB.

PopMBI IHATHOCTHKHU Pe3yJILTATOB 00yYeHust

becena, TecTupoBanue, ompoc.

Beoaneiii ypoBens — M3yueHHe OCHOB BEIOPaHHOIO HampaBiieHus, pabora
HaJ| pealbHEIMY HayYHO-HCCIIE0BATENECKUMY IIPOEKTaMU M MEDKEHEPHBIME KelicaM.
IToproroska x y4acTHIO BO BHYTPEHHUX KOHKYPCaX ¥ BEICTYILIEHMIO,

«BBOAHBIH YpOBeHB» IIpeAIONaraeT OPraHu3aluio O06eCIeUNBAIOIIET0
JOCTYII K CIOXKHBIM (BO3MOXKHO CIleIU(DHISCKIM) 3HAHHSIM U HaBEIKAM B PaMKaxX
COJlepKaTeIbHO-TEMaTHYECKOTO HallPaBIeHNs IPOrpaMMBl, a TAKXe IPEIIIONaracT
OKOJIO IPOo(eCcCHOHANFHOE 3HAaHNE B JAHHOM BHJIE JEATEILHOCTH.
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2. COAEPXXAHUE ITPOT'PAMMBI

Broaunwiii yposenn

Ne Hanmenosanue pasznena, Konumaeerso yacos DopmeI
TEeMBbI Bcero Teoppm Hpax’rnxa aTTCCTaIIHH/KOHTpo.Hﬂ

Bsenenne B 06pa3oBaTenpHyro

1 | oporpammy. 1 1 - TECTUPOBAHUE
TexHuxa 6e30macHOCTH.

5 OcCHOBEI reoMeTpHIecKoit 5 1 1 cobecemoBanme,
OIITHKH. MpaKTHIECKOe 3a/IaHue

3 Keiic 1 «UK nazep B 18 6 1 JdemoHcTpamus
cucreMax 0e30NaCHOCTH pemenus Keica

31 @usugecKkue OCHOBHI paboThI 3 1 9 cobecemoBanue,
Jazepa. [IPaKTHUIECKOE 3a/IaHue

3.2. | YerpoiicTBo nasepa. 3 1 2 cobecenoBanue

3.3. | Kiraccuduxanus ra3epos. 3 1 2 cobeceroBaHme

3.4. | IlpumeHeHYE Ta3€POB. 3 - 3 NpaKTHYECKOE 3adaHMe
Jlazep B cucTeMax TIPaKTHYECKOE 3aIaHue

3.5. | 6ezomacHOCTH 4 1 3 IIPOEKTUPOBAHLE

CUTHAJTH3aI[HH
PazpuTne nazepHbBIx
TEXHOJIOTUH B MOpIOBHH.
3.6. Hlearemsrocts AY 2 2 - cobecenoBanue
«Texnonapk-MopHoBusy,
HaYYHO-HCCIIEAOBATEIILCKHE
nabopatopry YHUBEPCUTETA,
4 Keiic 2 «Onrrnyeckas xuHus 18 6 B JemoncTpanys
CBA3ID) 3amuTHI Kelica

41 3aKOH OTpa)KeHHUs CBETa. 3 1 5 cobeceroBanme,

" IBO. IIPaKTUYECKOE 3aJaHHe
Ocobenroctn

4.2. | pacrpocTpaHeHus CBETa B 2 1 1 cobecenoBanye
OIITHYECKOM BOJIOKHE,

4.3. Konetpyxkups onTrseckoro 3 | 2 cobecenoBanue
BOJIOKHA.

44 OcHOBHBIE XapaKTEPUCTHKH 5 1 1 cobecenoBanme,
OIITHYECKOT'0 BOJIOKHA. IPaKTUYIECKOE 3a/IaHue
IIpumenenne onTHYECKOrO

45. 15 OJTOKHA. 3 - 3 IpaKTHYECKOe 3aJaHue
Ilepenaga aynmmo-, BUmeo- H MIPaKTHYECKOe 3aJaHue
I POBIX CUTHAIOB CTpOEHHE H

4.6. 3 - 3 dopmupoBanue

SJIEKTPHUIECKIX
CUTHAJIOB
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4.7.

Pa3BuTrE BOJOKOHHOM ONTHKH
B MopznoBun. JleareIsHOCTE
3aBoga AO
"ONTHKOBONIOKOHHEIE
Cucremsr", 'pymmet
Kommanuii «Ontuxsgepro»

cobecenoBanue

Keiic 3 «Ynpagsiienue
CBETOM

18

12

JemoHcTpamusa
pemeHns Keica

5.1.

Quspyeckas npupoza
H3JIy4eHHs U ero 5
XapaKTEPUCTHKY.

cobecenoBanue,
MIpaKTHYECKOE 3aJaHue

5.2,

VlcTouHUKY ¥ IPHEMHHUKH
CBeTa.

cobecenoBanue

5.3.

Konopumerpus.
IIporpammupoBanme cBeTa ¢
HCIIOJIb30BaHHUEM LIBETOBEIX
IIPOCTPAHCTB.

IIPaKTUYICCKOE 3alaHne

Keiic 4 «MopesnpoBanne
OCBEIICHM»

15

10

JeMoncTpanus
pemenns keiica

6.1.

OcHOBEI IPOrpaMMHUPOBAHHS
CHCTEMBI OCBEIECHHUL.

cobecenoBaHue

6.2.

ITpnvenenne MOAETAPOBAHHUS
cBera. OcobennocT
TEIUTHIHOTO OCBEINEHMS 1
MY3€HHOI0 OCBEINEHHS.

cobecemoBanue,
IIpaKTHYECKOE 3a0aHue

6.3.

Hcmons3oBanme
MOJIENIMPOBAHHUS CBETA B
Kpaesemueckom Myzee 2
PecmryGmuxn Moprosus u B
TEIUIMYHOM XO35SUCTBE.

cobecegoBanue

Hroro T2

27

45

®opmMebI KOHTPOJIS:

KonTpoins BEIIOMHEHNS IPOrpaMMBI IPOBOJUTCS B ClleAYIOMuUX hopMax:

- cobecenoBanue
- TECTHPOBAHUE
- IPaKTHIECKOE 3a[aHHe

- JEMOHCTPaLlMs PeIleH s Kelica
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3. COOEPKAHHUE YUYEBHO-TEMATHYECKOI'O ILNIAHA
4 mecsia oGyuenus
Crpykrypa mporpamMmel pa3paGoTaHa ¢ YYeTOM BO3PACTHEIX OCOOEHHOCTEH
mereii (16-18 ner). Bompmoe BHEMaHHE YHENSETCS —YueGHO-IIPAKTHYIECKOH

ACATEIILHOCTH W KOHTPOJIIO IIOJIYISHHBIX 3HAHUII,

Ne TemMbl 3anaTHit Coaepaxanne 3aHsaTHI
p
Bseznenue B o6pazoBaTensHyio Teopusi: Brenerue B 06pasoBaTebHyo
1 TIPOrPaMMY. nporpamMmMy. O3HaxOMIIEHHE O0YUArOIMXCS
Texuuka 6e30MacHOCT. C IIPOrpaMMOH, IpuEMaMu 1 (hopMamMu
pabotel. BRogHEI! uHCTpYKTXK o TH.
OCHOBEI T€OMETPHYECKOM OITHKH. Teopus: OCHOBHEIE 3aKOHEI

reoMeTpUYeCKol onTHKE. PacnpocTpanenue
CBETa B BEILECTBE. 3aKOH IIPEIIOMIICHHS 1
oTpaxkeHus ceTa. IlonHOe BHYTpeHHEE

2 orpaxkenue. JInazel [Tocrpoenue
HM300pasKeHHUS B JIMH3AX.

ITpakTnka: permeHue 3a1a4q Ha TEMY
«I'eoMeTpHyecKast ONTHKA ¥ IIPOCTHIE
ONTHYECKUE CHCTEMBI»

3 Ketic 1 «MK mazep B cucremax GesonacHocT

@us3ugeckyre 0OCHOBBI pabOTEHI Jiasepa. Teopus: ®oton. Jueprus Gorona.
ITocrynmartsr Bopa. DHepreTiyeckue YpoBHMY.
CroHTaHHOE ¥ BEIHYX/ICHHOE H3JIyUICHYUE.
3.1 ITormnomenue u ycuenne ceera. Y CIOBHS
BO3HHMKHOBEHHUS JIa3epHOM reHeparuu
IIpaxraka: Pemenwe 3amay 1o Teme
«®DoronsL IToctynater Bopay

VYerpoiicTBo nasepa. Teopnsi: Koncrpyknus nasepa. AKTHBHAS
39 cpena nasepa. CucreMa HaKauKH.

- Pesoraroprriaszepa JleMoHCTpanus paGoTh
Jazepa.

Knaccuduxanus masepos. Teopust: Bunp! 1azepoB: rasossle,

33 TBEPOTENBHEIE, BOTOKOHHEIE, KUAKOCTHEIE
(Ha KpacuTeNsx), IOIYIPOBOAHHKOBEIE, Ha
CBOOOJHEIX 9JIEKTPOHAX.

[IpumMeHeHre na3epos. INpakTnka: mpe3eHTanys JOKIana Ha TeMY

34. «IIpommnoe, HacTosmee u Gyaymee
. JIA3EPHBIX TEXHOJIOTHH»

Jlazep B cucremax 6€30macHOCTH IIpaxrnka: pa3zpabGoTKa CHCTEMEI

3.5. CUTHANHU3ALUHY C HCIIOJB30BAHUEM
IIOJYIIPOBOAHKUKOBOTIO JIazepa

PasButure nazepHEIX TEXHOJIOTHIT B Teopus: «Texnonapx-MoproBusy,
3.6. MOpJIOBI/II/I. HGXTCHBHOCTB AY HAyIHO-HCCIICHOBATEIBCKHE Ha60paT0pHI/I

«Texuonapk-MOpIOBHY, HAYIHO- Yrusepcurera
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HCCIIC0BaTENECKAE TabopaTopuy
YHuBepcurera.

Keiic 2 «OnTnyeckas JUHUS CBA3N»

4.1.

3akoH oTpakenus cera. I1BO.

Teopnsi: OCHOBHEIE 3aKOHEI
TeOMETPUIECKOH ONITHUKY. 3aKOH OTPaKEHHs
" nperomiieHus. IlonHoe BHyTpeHHEE
orpaxkenue. [IpenensHeni yroi moanoro
BHYTPEHHET0 OTpaXKeHuUsI. JleMoHCTpanys
aKcreprmMenToB: «IlonHoe BHYTpeHHEE
oTpaxceHue», «CpeTsIasics cIpysy»
IlpakTuka: pelneHne 3a1ad Ha TeMy
«3aKOH IIPEeIOMIICHHS U OTPayKEHHU CBETAY,
«IIpenenpHEIH yTOII MOTHOrO BHYTPEHHETO
OTpPAKEHHSI

4.2.

OcobeHHOCTH paclpoCTpaHeH sl CBETA B
ONITUYECKOM BOJIOKHE.

Teopusa: O6mue ceemenus o BOJIC.
Du3HYecKre IPHHIUIEL PaCIPOCTPAHEHHS
CBETa B ONTHYECKOM BOJIOKHE.

4.3.

KOHCTPYKIII/ISI OIITHYECKOT'O BOJIOKHA,

Teopusi: KOHCTpYKTHBHEIE 0COGEHHOCTH
OIITHYECKOTO BOJIOKHA (CEepIleBHHa U
000J109Ka ONTHYIECKOr0 BOJIOKHA).

4.4,

OcHoBHEIE XapaKTEePUCTUKH OITHYECKOI'O
BOJIOKHA.

Teopns: Onpenenenue 0CHOBHEIX
XapaKTEePUCTHK ONTHIECKOrO BOJIOKHA,
I'eomeTpuyeckue napamerpsl. Yucmosas
aneprypa. IIpoduns mokasarens
npesioMnenud. 3aryxanue (oTepu).
JvcrepcHoHHEIe CBOMCTBA.

IlpaxTuka: onpeneneHue OCHOBHEIX
XapaKTEPUCTUK ONITHIECKOTO BOJIOKHA C
HCIIONIL30BaHUEM 1ab0paTOPHOTO
o6opyaoBaHus - JEMOHCTPALUSL.

4.5.

HpI/IMeHeHI/Ie OIITHYCCKOI'0 BOJIOKHA,

HpaKTﬂKa: IIpE3CHTANA JOKIana
«OnTHYecKOoe BOJIOKHO B JKH3HM YEJIOBEKAY

4.6.

Ilepenava aynuo-, Buae0- 1 HAPPOBEIX
CUTHAJIOB

IlpakTnka: co3nanue ONTHYECKON IMHAK
CBSA3U ¥ Ilepeniada ayJ[uo-, BUIEO- MK
IU(POBEIX CUTHAIOB

4.7.

Pa3BuTHe BOJOKOHHOI OIITHKH B
Mopnosuu. destensHocts 3aB0ja AO
"OnrtuxoBonokorHse CucteMsl", I'pymmer
Komnannit «OnTuKsHEPro)

Teopna: AO «OnTHKOBOIOKOHHEIE
cucTeMbly, ['pyIina KoMranmi
«OnTHKSHEPrON

Keiic 3 «Ynpagienue cBerom»

5.1

dusmyeckas IIPAPOJA HIITYYCHI H €I0
XapaKTCPUCTHKH,

Teopusn: CrnexTp 31eKTPOMarHHTHEIX
I0JIeH. DHEPreTHYECKHE M CBETOBEIE
XapaKTEPUCTHKH U3JIyICHHUS. 3aKOHEI
OCBEILIEHHOCTH.

IlpakTuka: Pemenne 3amau na remy
«3aKOHEBI OCBEIIEHHOCTH

5.2.

Hcrounuky u TIPHEMHHUKH CBETA.

Teopus: OCHOBHEIE XapaKTePUCTUKY
IIPHEMHMKOB ¥ HCTOYHHKOB M3JIyICHU.
3aKOHBI TEIIIOBOTO M3IydeHns. Bums
IPHEMHUKOB U3myderus. [Ipumeprr
HMCTOYHHKOB H3ITyYCHHUSL.

5.3.

Konopnmerpus. IIporpammupopanme

IpaxTuia: OnpejeneHue KOOPIUHAT
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CBE€Ta C UCIIOJIE30BAaHUEM IIBETOBEIX
IIPOCTPAHCTB.

BETHOCTH, IPOrpaMMHUPOBAHKE IIBETA

6 Keiic 4 «MopennpoBanue ocBeImeHasn
Teopusi: ANTOpPHUTME! IIPOrpaMMHOTO
OCHOBBI IPOTrPaMMUPOBAHHS CHCTEMBI yupapierns. OCBoeHHE A35IKa
6.1. P — nporpamMmuposanust Piton ms cosganus
’ TIPOrpaMMHOro obecreveHus
MOJEITHPOBAHHUS CBETA.
Teopnsa: OCHOBEI IPOEKTHPOBAHMS CHCTEM
[Ipumerenye MOETHPOBAHHS CBETA. OCBELIEHUS UL My3eHHOT0 KOMILIEKCA U
6.2. | OcOGEHHOCTH TENNIMYHOIO OCBEINEHUS ¥ | Ternrmm,
MY3E€HHOTO OCBEIICHIS. IpaxTuka: pa3paboTka IpOrpaMMHOro
obecnedyeHns MOJIC/IMPOBAHYS CBETA
Teopus: Onucanue XapakTepUCTHK K
Hcnons3oBanie MOAETHPOBAHAS CBETAB | ocHop TIPOEKTHPOBAHHSL
6.3. | KpaeBemgeckoM mysee Pecriy6nuxu

MopIOBHS B B TEINIMIHOM XO3SHCTBE.

CBETOAMHAMHUYECKOTO MOJIEIHPOBAHHS
ocsemenus B KpaesenueckoM mysee
Pecry6iinky Mopmosys ¥ Temmnax.
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4. COOEPKAHHUE TEM IIPOI'PAMMBI

Paznen 1. Beoanoe 3ansiTue.

1.1. Texnuka G6esomacuocTu. IIpaBrna MoBefeHNs Ha 3aHATHSK. BXomsammit
KOHTPOJIb.

Teopust: IlpaBuia IMOBeAEHYS YYaIUKCS B YUpPEXKASHUH. [IpaBmia TeXHUKH
Ge30macHOCTH M IIOXapHOM GesomacHocTH. BOMpOCH OXpaHEL Tpyna. Bxopsammii
KOHTpOIIb (coOeceioBaHue)

1.2. BBoHas eI O COAEPIKAHUY KypCa.

Teopus: Copeprxanue nporpaMMe! IepBoro roga obyuenus. Ilnan paboTs Ha

y4eOHEIH ToJI.

Paznen 2. «OcHOBBI reOMeTPHYECKOM ONITHKHY

B pasgene paccmaTpuBaroTcs o0upe (GU3HUECKHE IOHATHSA, OTHOCSIAECT K
paclpoCTpaHEHHIO CBETa B  Cpele, ONWCHIBAIOTCS  OCHOBHBIE  3aKOHEBI
IeOMETPUYECKO ONTHKU: 3aKOHLI IIPEIOMICHMS ¥ OTPaXKEHWs, YCIOBHL
BO3HUKHOBEHME SBICHUS IIONHOIO BHYTPEHHETO OTPaXKEHHUS, OIpeielIeHIe
npexnensHoro yria IIBO.

Ha mpaxTyiecKux 3aHATHAX INIPOBOAKTCS peElIEHHE THIOBBIX 337434, U
BEIIIOJHAETCS IIPOBEpKa M OOCYXIeHHe 3aJad, BHIIAHHEIX OJIS CaMOCTOSTEIbHOTO
pemenns. KoHTpompHple pabOTEI pealn3oBaHbEI B BHOE ATTECTYIOINMX TECTOB,
KOTOPBIE IIPOBOJATCS B IPUCYTCTBUU IIpeTIofaBaTelis B CIHEI[HANBHO BBIICICHHOE

BpeMsL.

Pazpen 3. «AK nasep B cucremMax 6e3onacuocTH

B pamkax pansHoro paszena o0ywaromuiicss oBjIafeeT 3HAHHMAMH B 00NacTH
aroMHo¥ Qusuku. [TosHakomures ¢ mocrynaramu bopa, nmporeccaMy IOrIOMEHAS 1
YCUIICHHS ONTHYECKOr0 H3Iy4YeHWs IIpY €ro IIPOXOXIEHWH dYepe3 BelecTBOo. B
paMKax JaHHOIO pasjella yJaluecs u3y4aT GU3uMIecKre OCHOBEI pa0OTH jiazepa 1
OCHOBHBIE KOHCTPYKTHBHEIE SJIEMEHTHI TBEPAOTEIBHOTO JIa3epa.

O6Y‘I&IOIIIHMC§I npemIaracTCsa OCyIECTBUTE KOHCTPYKIHUIO TBEPAOTCIBEHOTO
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nasepa Ha xpuctae Y3Als012:Nd mon pykoBoACTBOM Iefarora i ¢ IpuMeHeHHEM
METO/IMIECKUX PEKOMEHAAIMH, a TakKe CO3JIaTh Ha €ro OCHOBE CHUCTEMY JIa3epHOMH
CUTHAJIM3AIIWH.

B Meropuyeckux yKasaHHAX K BEIIONHEHMIO Kelfca MPUBONSTCA: KPATKOE
TEOPETHYCCKOe BBE/CHHUE, IMOAPOOHBIE METONMYECKHE YKA3aHUS IS BHIIONHEHMS
PaboTH, MHIVBUIYaTLHEIE 33/JaHKS ¥ [epPedeHb BOIPOCOB JUIA 3alUTHl LIPOEKTA
KeHca. 3alpra MPOEKTa OCYMECTBIACTCS B (opMaTe BHICTYIUIGHHSA Iepex
O0y4aIOMMMHUCS U TIE[aTOrOM C TEOPETHISCKUMH OGOCHOBAHMAMM DELICHUS M C

pe3ylbTaraMu Kelica.

Pazpen 4. «OnTayeckas JUHHS CBI3H»

B pamxax JaHHOTrO paspena o0y4arolmiics OBNAfeeT BHAHWIMEU B OGIACTH
BOJIOKOHHOM ONTHKHU. B Xojie NEKIMOHHBIX 3aHITUI MO3HAKOMHUTCS C SBIICHHEM
IOTHOTO BHYTPEHHErOo OTPaXKeHHs, a Takke JEMOHCTPAlMIMH OIBITHBIX
SKCIIEPUMEHTOB 10 HaONIONEHMIO [aHHOTO sBIECHMA. B pasgene Oynmer
PacCMOTPEeHBl KOHCTPYKIIMSA X OCHOBHBLIE XapaKTEPHCTUKH ONTHYECKOrO BOJIOKHA,
SIBJLIIOLIETOCS. OCHOBHBIM 3BEHOM JIMHUY OIITUYECKON CBSI3ML.

B pamkax maHHOro pasgena o0ydaloI[uMCS IIPeIIaraeTcs CO3NaHHe JIMHUM
ONTHYECKO! CBS3HM, IO KOTOPOH BO3MOXHA Ilepefada HupopManuy B (opmare
ayquo-, BHUIEO- U IUU(POBBIX CHTHANOB. YYallHecs CMOIYT CaMOCTOSTEIHHO
IPOrpaMMUpPOBATh HH(GODMAIMOHHBI MaTepwal ¥ IIepefaBaTh ero Io
OIITHYECKOMY BOJIOKHY Ha pa3jIM4HbIe YCTPOUCTEA.

B MeTonuuecKMX yKasaHHWAX K BBIIONHEHWIO Keiica MpHUBOIATCH: KpaTKoe
TCOPETHIECKOe BBEJECHUE, IIOAPOOHEIE METONUYECKUE YKA3aHMs IS BBIIOIHCHUSI
paboTEl, HHAWBHYANBHEIE 33[JaHKS M MEPeYeHb BOIPOCOB JUIA 3aIIWTH IIPOEKTa
Kedca. 3alMTa IIPOEKTa OCYIIECTBIAETCS B (opMare BHICTYIUIEHHA Iepen
o0yJaromumucss # IeJaroroM ¢ TEOPETHICCKUMH OGOCHOBAHMSAME PEIIeHHS M C

pe3yisTaraMu Keica.

Pazpen S. «Yupasienue ceeTom»
B pamkax maHHOro paszena oOydalOIMMICS IIONYYMT OCHOBHBIC 3HAHUSI O
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CBETOTEXHUKE, Y3HACT (PU3MIECKHE IPUHIUITE! PAGOTE MCTOYHMKOB M IIPHEMHHIKOB
H3IIy4eHUS, UX IMPUMEHEHHEe, a TaKKe IIePCIIEKTHBLI Pa3sBUTHs JaHHOH ob6IacTd
HayKH U TEXHWKH.

B pamkax napHOro paszmena 00y9aroniuMcs IpeaiaraeTcs ¢ HCIIOE30BaHHAeM
OCHOB KOJIOPHIMETPUM IPOM3BECTH IIPOTPaMMHpPOBAHIE CBETA C MCIIONH30BAHUEM
I[BETOBBIX IIPOCTPAHCTB.

B meTonmudecKuX yKasaHHAX K BBIIONHEHWIO Kelca NPHBOAATCA: KPaTKOoe
TEOPETHIECKOE BBEACHME, IIOAPOOHEIE METONUYECKHE YKA3aHUS IS BEIIOIHEHVS
paGoTEI, MHAUBHIYaNbHEIE 3aJaHMUI ¥ NIePeueHb BOIPOCOB I 3aIUTHL HPOEKTa
Kefica. 3ammTa MPOEKTa OCYIIECTBISCTCS B (opMare BHICTYINIEHHS Hepe
00y4JaromUMHuCS U IIE]ar0roM C TEOPETHIECKUME OBOCHOBAHMSAME PEIeHHSI M C

pe3yiibTaTaMu Kekca.

Paspgen 6. «Moaenupoanue ocBemenas»

B pamxax maHHOro paszena o0ydaromuifcs IOIyYHUT OCHOBHBIE 3HAHHA 06
OCHOBaX NMPOSKTHPOBAHHUS CHCTEM OCBEIEHUS IS My3eHHOTO KOMILIEKCA 1 TEILIHII
C IIPUMEHEHUEM s3bIKa IporpaMmuposanys Piton, y3naeT ¢usmdeckue MpHHIMIIEL
paboTLl WCTOYHHKOB H IPHEMHUKOB W3IyYeHWs, WX IPHMEHEHHE, a TaKxKe
IIEPCIICKTUBEl PA3BUTUS JaHHOHN 00JIaCTH HAYKH W TEXHUKH.

B pamkax manHoro paszena o0y4aromipMcs IIPeJIaraeTcs CaMOCTOSTENbHO
paspaboTaTe IPOrpaMMy YIIPaBIEGHHS CBETOM, KOTOpas MOXET MpeHA3HAYaTHCS
JUIs OCBEIIEHMs OKCIIOHATOB B My3€€ WIM NPUMEHATHCA B TEIUIMIAX UL
BEIpAILABAHUS PACTEHU.

B meromuyeckux ykasaHHSX K BBIIONHEHMIO Keifca IIPHBOMITCS: KpaTKoe
TEOPETHYECKOE BBEICHUE, ITOAPOOHLIE METOMUYECKUE YKA3aHMs IS BLIIONHEHMS
paboThl, HHAMBHOYAIBHBIE 3aJaHKSI U IEpPEeYeHb BOIPOCOB JUIA 3alllUTHI IPOEKTa
Keiica. 3amura IIPOEKTa OCYIIECTBIAeTCS B (hopMaTe BEICTYIUICHHS II€per
o0y4aromyMucs W IeJaroroM C TEOPETHYECKUME OOOCHOBaHISIMU DEINEHUSI ¥ C

pe3yiibTaTaM Keiica.
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5. KAJJPOBBIE I MATEPUAJILHO-TEXHUYECKHE
YCJIOBUS PEAJTIM3AIIA ITPOI'PAMMBIL

Kanposgeie ycsiosust peajnzanun nporpaMmel

KommekroBanue  00pasoBaTeNbHON — OpraHM3alMy  IIeJaroTHYeCKHAMY,
PYKOBOISAIIMMY ¥ UHEIMHA PabOTHHKAMH, COOTBETCTBYIOIMMHY KBAIM(DHKAIIOHHEIM
XapaKTepUCTUKaM II0 COOTBETCTBYIOIIEH JOIKHOCTH.

TpeboBaHus X KapOBEIM pecypcam:

- YKOMIUIEKTOBAHHOCTE 0Opa30BaTENFHOTO YUPEXKAEHHUs IeIarorTdecKuMH,
PYKOBOZSAIIMMHY ¥ UHEIME PabOTHHUKAMY,

- YPOBEHb KBalU(UKAIMK IEeJarOrM4YecKyX, PYKOBOIAIMNUX M MHBIX
PabOTHHKOB 06Pa30BATEILHOTO YUPEKACHHUS;

- HENpepEIBHOCTE  NPOGECCHOHANLHOIO  PasBUTHS  HEJAarOTMYEeCKHX WU
pyKoBOIsIMX pPaGOTHHKOB 00pA3OBATENLHOIO YYPEXACHMs, PpEalTH3yIONIero
OCHOBHYIO 00pa30BaTeNIFHYIO IPOrPaMMY.

Komnerenuyu Iiefarormgeckoro paGOTHYKA, DPEANU3YIOMIEro OCHOBHYIO
00pa3oBaTEeNbHYIO [IPOrpaMMy:

- ofecreynBaTh YCIOBUSA JUII YCIEIIHONW JesTeNbHOCTH, ITO3UTHBHOM
MOTHBAIIVH, 8 TAK)KEe CAMOMOTUBHIPOBAHUS 00y IaIONIMXCS;

- OCYUIECTBJIATH CaMOCTOSTENBHBI IIOMCK ¥ aHamm3 HWHOOpPMAaLuM C
IIOMOIIBIO COBPEMEHHBIX HH(POPMAIOHHO-ITOUCKOBEIX TEXHOIOT A,

- OpraHU3OBBIBATE M  COIPOBOXIATH Y4eOHO-HCCIENOBATENLCKYIO H
IPOEKTHYIO NEATENLHOCTs O0y4JaroOIUXCs, BBHIIONHEHWE WMH WHAUBHIYAIBHOTO
IPOEKTa;

- WHTEPIPETUPOBATh PE3YJILTATEL JJOCTIDKEHUH 00y YaronuxCs;

- HaBBIK PabOTEI Ha 1abopaTOpPHOM 060PYIOBAHMY;

- TIPOEKTHPOBaHHE CBETOXHUYECKOH YCTaHOBKY;

-~ HABBIK pa6OTI>I B CIIETIMAIIA3NPOBAHHOM ITO mns CO3JaHUA HpGBGHTaIII/IfI.
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Ma'repnaJILHo-Texnuqecmue YCJI0BHSI peaju3alui NPporpaMMal

Kommnexc OPra’Hu3alTHOHHO-IIeJarOr'nYeCKuxX YCHOBI/IP'I:
YcnoBus pealin3aliuy IIporpaMMel:

st ycremHoro ycBoeHHs 00pa3oBaTeNBHONM IPOrpaMMBI  HEOOXOMHMO

CIICOYIOIICE: KOMIIJIEKT yq€6HO-JIa60paT0pHI>IX KOMIIICKCOB, DpPasMEIICHHEIX ¢

YyaeTOM Tpe60BaHI/II7'I TEXHUKU 0€30IMaCHOCTH 110 pa60Te C HCTOYHHUKaMH JIa3epHOIro

uznyderns. KaOuHeT I IpOBEAeHMs JEKIMOHHBIX X TIPAKTHIECKUK 3aHSTHI

HOJDKEH HMETh XOpOINee eCTECTBEHHOE W HCKYCCTBCHHOEC  OCBCIIEHUE,

COOTBETCTBYIOIICC CaHUTAPHO-3IHUAEMUOJIOTTYECKHUM HOpMaTUBaM I HAHHOTO

BHJ(A JIEATENBHOCTH: YIEOHYIO JOCKY, CTOJEI, CTYIIbS.

HanmMenosarue

Hayunoe o6opynosanme

HK nazep B cucremax 6e300acHOCTH

1.1 Ontugeckuit pensc, 1 1or.

1.1.1 inuna penbca, cM: He MeHee 50

1.2 Jlazeprsriit xuox — 1 mT.

1.2.1 MomnocTs na3epHoro auoxa, MBT: ne menee 700 u me 6onee 1100.
1.2.2 Inura Bonusl, HM: 808+10

1.2.3 Oxnaxxnenue: TepMO3NEKTPHUYECKOE

1.3 TepmuHan yrpaBIeHus JUOHEIM J1a3epoM, 1 mT.:

1.3.1 Hanpspxernne mutanus, B: 220+10

1.3.2 Yacrora anextpuueckoii cern, I'n: 50

1.3.3 PerymupoBka TeMIiepatyphl JIa3€pHOro JUOAA: A

1.3.4 PerynupoBka. TOKa MHKEKITHH: A3

1.4 KoMIUTeXT ONTHIECKUX 3EMEHTOB s (HOPMUPOBAHHUS FEOMETPHH JIA3EPHOTO Jiyda — 1
KOMIL:

1.4.1 KonmrgecTBo ONTHYECKAX 3JIEMEHTOB, 1IIT; HE MEHee 2

1.4.2 Tep>xaTeny Jyist OIITHKH, IIT, HE MEHEE 2

1.5 AxTuBHBI! 5eMeHT B Aepxarene, 1 1urT.:

1.5.1 Marepnan: Y3A15012

1.5.2 TabapuThI akTHBHOTO SJIEMEHTA ,MM: [UTHHA HE MEHee 5 MM, IVaMeTp He MEHEE 5 MM.
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1.6 Bxoamoe miockoe 3epkano pesonaTopa, 1 mr.:

1.6.1 luametp 3epxaina, MM: He MeHee 12,7 mu.

1.6.2 Tlpomryckanwe Ha mmude Bomas 1064 uM, %: Meree 99,9%

1.7 KommieKT BEIXOHEIX chepryecKux 3epKail B IepxkaTene, 1 KoMi.:
1.7.1 Pamuyc kpuBH3HE 3epKana, MM: He Menee 100 MM.

1.7.2 Konma4ecTBo 3epKal ¢ pasiuyHEIM IPOIyCKAHUEM Ha JTMHE BOJHEL 1064 HM, IIT: HE
MeHee 5.

1.8 @oToxerexTop B Aepxarene, 1 mrT.

1.8.1 CoexTpaneHEelit nuanasom, HM: HIKHSS IPaHALA He 60ee 800, BepxHiIs rpanuna He
Mmenee 1700.

1.9 Busyamusarop nazeproro usaydenns,1 mr.

1.9.1 CrexrpanpHeri npanason, HM: HEKHSS IPaHHALa He Gonee 7 00, BepxHss rpanwna He
menee 1700.

1.10 CerodunsTp B nepxkarene, 1 mr.

1.10.1 Ilpomyckanue Ha nymne Boans! 808 uM, %: He Gomee 1%.

1.10.2 TIponyckanne Ha jmune Bonas! 1064 umM, %: Gonee 80%.

1.11 Tuadparma B aepixarene, 2 Imr.:

1.11.1 InameTp oTBepcTus, MM: He Golee 2 MM.

1.12 KoMInreKT KapeTox I ONITHIECKOTO Pebea, 1 KOMIL:

1.12.1 KonugecTBo KapeTok, mrT.: He MeHee 9.

1.13 MympTumerp, 1 mr.

1.14 IOcTHpOBOYHEI AMOHEI Jlasep B AepiaTere, 2 1IT.:

1.14.1 Mom#ocTs n3nygyenus, MBT: He Gonee 10 MBT.

1.14.2 JTnura BONHE! u3iyyeHus, HM: 65040

1,15 3epxana B nepixxarese, mt: He Menee 8

1.15.1 Ilnomans 3epkana He MeHee,: 2¢M X 2¢M

1.16 ®oTonerexTop BHAUMOTrO crieKTpa, 1mT.

16.1 Tun axTHBHOI 30HEI ZeTekTOpa: Si

1.16.2 TTomoca npomnyckauus GoTomerekTopa: He Meree 1kIm,

1.17 3amuTHEIE Na3epHble 04K, 3 1IT.

1 1.17.1 Onrrueckas mIoTHOCTE Ha AMUHe BONHE! 1064 HM: Gonee 6

1.18 Omrraeckwuii croi

1.18.1 Tnvna cromemuuner, MM: He Meree 1150 u e 6oiee 1300.
1.18.2 Ilupuna cronemnuusl, MM: He Meree 600 u me Goiee 750.
1.18.3 TommuHa CTONEIMHKILI, MM: He MeHee 13.

1.18.4 Bricota crona, MM: He MeHee 700 i e Gonee $00.
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1.18.5 Marepuan kapkaca CTona: CTalb.
1.18.6 Tun oxpammBaHus KapKaca: IIOPOLIKOBas KPackKa.
1.18.7 Tum onop KapKaca CTONA: CTALMOHAPHEIE OTIOPEL

1.18.8 Hamuarie KOIECHBIX OIIOP IJIs IEpeMEINEeHH s CTONA: Ia

Onrnyeckast JIMHAS CBA3H

2. Crenp «Ilepenaya AaHHBIX O ONITHYECKOM IMHM CBS3HY» UMEET MOAYIBHYIO CTPYKTYPY
M COCTOHT U3 CIIEAYIOMHX KOMIIOHGHTOB (MOXyIei):

2.1 CmerHBI# MoJTyITH NasepHoro auoxa 808 aM, 1mr.

2.1.1 Inuna BonHe! n3nygenus, am: 808 £ 10

2.1.2 Tun noqKIMOYEHHA K MOAYIATOPY TOKA :5-TH KOHTAKTHEIH pasheM

2.1.3 BeixomHas MOIIHOCTE, MBT He MeHee: 25

2.2 CMmeHHBII MORYIE NasepHoro auoxa 1310 uM, lmr.

2.2.1 lnuna BonHb! u3nmydeHns, aM: 1310 £ 50

2.2.2 Tun noaKIMOYEHHS K MOAYJIATOPY TOKA: 5-TH KOHTAKTHEIH pasbeM

2.2.3 BrIxomuas MOIIHOCTE, MBT He Menee: 4

2.3 CmeHHBIH MOy b JTazepHoro auona 1500 amM, 1mr

2.3.1 Invea BoMHEI H3inydenus, aM: 1500 £ 100

2.3.2 Tun noAKmo9eHus K MOIYIIATOPY TOKA

5-TH KOHTaKTHEIH pazbéM

2.3.3 Berxoauas MOIHOCTE, MBT 11€ Meree: 4

2.4 Monynsarop TOKa JIa3epHOro MOAYIA, lmT

2.4.1 Buibop N1azepHOro MOZYJL: ABTOMATHIECKOS ONPENeSICHUE IIPH HOAKIIOYSHHH
MOJyJIs

2.4.2 Tvn NoAKMIOYEHHS Ja3epPHOr0 MORYIIS: 5-TH KOHTAKTHEIA pasnéM

2.4.3 Tlomoca 9acToT epefaBaeMoro CUrHala IPH OAKIIOYeHHH Moy s 808 HM He
xyxe: 100I'm-4MI '

2.4.5 Tun noAKmoYeH s HCTOYHUKA BXOIHOTO CUrHANa: pasbéM RCA

2.4.6 MakcuManbHbIH BEIXOMHOM TOK MOy, Imax: ABTOMAaTHUECKU OrpaHNIHBACTCS
BEIOpaHHBIM MOJYIEM

2.4.7 MakcuManbHO€E BpeMs KOPOTKOTO 3aMBIKaHKS BEIXOJIa, C HE MEHEe: HE OTpaHuueHo
2.4.8 PerynupoBxa Toka cMernenus: IInasuas ot 0 go Imax

2.4.9 Hanpsherus nUTands MOXYIIsL, BObT: 12 + 0.5

2.5 KoMIIexT yCTaHOBKE JIa3€PHOT0 MOZJYJLI Ha ONTHYECKHUH penbe, 1mT

2.5.1 BeicoTa ONTHYECKOH OCH OT BEpXHEH IIIOCKOCTH ONTHYECKOM KapeTky, MM: 46,3+2
2.6 ©OTOMETEKTOP C KOMIUIEKTOM YCTAHOBKY Ha ONTHIECKUH peise, lmr,

2.6.1 Tun axtuBHOH 0b6nacTu horogerextopa: InGaAs
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2.6.1 BricoTa onTHaeckolt ocy 0T BepXHel IIIOCKOCTH ONTHYECKOH KapeTku, MM: 46,3 +2
2.7 Mopyns nepesaqy TeKCTOBEIX cooOImen i, 1T,

2.7.1 VlcroYHuK TEKCTOBBIX COOOIIEHUHN: KIIaBHaTypa

2.7.2 Tun IOAKIFOYEHNS HCTOYHNKA TEKCTOBBIX coobInenmii: PS/2

2.7.3 Tun nopkmovenus Bexoa Moxyiis: RCA passém, uepes RCA kaGens
HEIIOCPECTBEHHO K MOLYJIATOPY

2.7.4 IIporokor nepenadi TaHHEIX [0 onTudeckomy kamany: UART 8-N-1
2.7.5 Hanpsoxerust nutanus Moxyis: 1240.5 Bonst

2.8 Moays npréMa M HHHIUKAIMK TEKCTOBEIX COOBIIEHuH, 1T

2.8.1 Tun namukamuu: Berymmas crpoka

2.8.2 OcobeHHOCTH OAKTIOYEHHS: JIOITyCKaeTCs! ONKITIOUEHHE HEIIOCPEACTBEHHO K
(boTonpuEMHUKY

2.8.3 IIporoxon nepenady AaHHEIX IO onTudeckomy kamary: UART 8-N-1
2.8.4 Hanpspxerus nutanus monyis: 1240.5BonsT

2.9 'eneparop curuasuos, 1umr

2.9.1 Tun renepupyeMBIX CUTHANIOB, HE MEHEE: CHHYC

2.9.2 Jlnana3oH reHepHupyeMbIX YacToT, He Xyxe: 10 I'i - 4Mru

2.9.3 [lnanason perymupoBKy pasMaxa BEIBOAHOTO CUTHAJIA, He XyxKe, BobT: 0,2 — 1,5
2.10 Ocrumorpad, 1mr.

2.10.1TTonoca mpomyckanust, Mri me xyxe: 20

2.11 Monynp yIDIOTHEHHS ayIuo CUTHAIOB, | InT.

2.11.1 KomyrgecTBO ayquo KaHaloB, He MeHee: 4

2.11.2 Tun nopxowenns Berxona Moxyns: RCA pasném,uepes RCA xabers
HETIOCPEACTBEHHO K MOLYJIATODY

2.11.3 Tun yrioTHEHHS CUTHAJA: YIUIOTHEHYE IO YacToTe

2.11.4 Tun MOIYNAIMY IO HECYIHX BBIXOJHOTO CHTHANA: aMIUIATYIHAS
2.11.5 Hanpsbxerus nutanus Moayist,Bonst: 12+0.5

2.12 Moxyne neMyIbTHINIEKCHPOBAHMS Ay U0 CHTHAIOB, 11T

2.12.1 KonuyecTBo KaHATIOB: COBIIaAeT C MOAYJIEM YIJIOTHEHHS

2.12.2 YacTOTEI TOZ HECYINUX CHTHAJIOB: COBIIANAET C MOYJIEM ynﬁomenm
2.12.3 TluTanre MOAYIIA: COBHANACT C MOLYJIEM YIUIOTHEHHS

2.13 VerpolicTo BEIBOJA 3ByKa, liuT

2.14 Kamepa B neprkaredne, 1

2.14.1 Tun noaxmogerus Bexoaa Moxyis: RCA pasném

2.14.2 BrIxoAHOH cUrHaN KaMepsl: AHAIOrOBEIR

2.14.3 Cucrema nepenaun usera: PAL uwnu SECAM
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2.14.4 HanmpsokeHust TUTaHUS MOLYJIS, BOJIGT :12+0.5

2.15 KommakxTHEI MOHHTOD, 1 T,

2.15.1 Tun nonkmovenus Bxoxa Moxyis: RCA pasném

2.15.2 BxoxHoit curaair: AHaIOroBbIi

2.15.3 Cucrema nepenaun ngeta: PAL wmu SECAM (coBmaaet ¢ aHaIOriIHbmM
apaMeTpoM KaMepEl)

2.15.4 HanpspxeHys TATAaHAS MOAYIISA BOILT: 12+0.5

2.16 KomrurexT BBOIa/BBIBORA OLITHYECKOTO H3Iy9IEHHS B BOJIOKHO, 2 IIT.

2.16.1 Bricota onTrYecKoit OcH OT BEpKHEH IUIOCKOCTH ONTHYECKOH KapeTky, MM: 46,3 £ 2
2.17 Karymka onTH9eckoro BoJIOKHa, 11T,

2.17.1 JlnuHa ONTHIECKOro BOJIOKHA, He MeHee, M: 1000

2.17.2 Tun nopxmogenus: SC

2.18 Busyanusarop uH(ppaxpacHOro u3iyuenus, lmr

2.18.1 Tun BusyanmuzaTopa: MONTUMEpPHEIH

2.18.2 Pabouas momans He Meree, MM: 30x50

2.18.3 CrexTpaib bl A¥ana3’oH: HIDKHAA TpaHuna He Gonee: 0,8 MKM, BepXHSA rpaHHIA
He MeHee 1,7 MKkM

2.18.4 Ilopor paspyiuenus ue mernee, MB1/cM2: 600

2.19 OnTrgeckuii pensc, lmr.

2.19.1 I'abapuTHEIe pasMeps! penbea, MM: IUIHHA He MeHee 250, mupuna re 6oiee 67,
BEICOTa He Oonee 22.

2.19.2 Marepuan penbca: aliOMHUHM,

2.19.3 Tun noKpEITHA: aHOXUPOBAHHOE .

2.19.4 11BeT NOKPBITHS: YEPHEIH.

2.20 Monyns muTaHus cTenya, lmr

2.20.1 BeixomHOE HAIpsDKEHUE MOMYII, BOJILT: 12+0.3

2.20.2 Bexognoii Tox, He MeHee A: 1,5

2.21 KomnnexT coequHUTENBHEIX Kabenel, 1 mT.

2.22 Metonu4eckoe onucanne paboThl, HE Meniee 11T,

2.23 Knasuarypa, 1mr.

2.23.1 Tun nomkimiovenys KiaBuaTypsl: PS/2

2.21 KoMIureKT CoeIMHUTENBHELIX Kabeneit, 1 mr.

2.22 Metoaudeckoe onucanue paboTsl, He MeHee  11uT.

2.23 KnaBuarypa, limr.

2.23.1 Tun nogxMOYeHuUs KaBuaTypsl: PS/2

2.24 Y1akoBOYHBIH KeHC ¢ IOKEMEHTOM, He MeHee 1mT.

25




2.24 V11akOBOYHBEIN KeHC ¢ JIOXKEMEHTOM, He Mexee 1T,

Ynpasnenne ceeTom

3.1 CrexTpoxomoprmerp, 1t

3.1.1 TaGapwre1, MM, He Goxee: mmna 200 Mm, mrprHa 100, BeIcOTa 35 MM

3.1.2. JTmameTp BXOIHOTO 06BEKTHBA; HE MEHEe 9 MM.

3.1.3. Tun getextopa: II3C-Marpuna.

3.1.4. PaGoynii cieKTpabHELA JHATA30H: HIDKHASL TPaHmIa He Gonee 380 M, BEPXHAL
rpanuna He Menee 780 mm,

3.1.5. CnexrpansHoe paspemenue: ne 6onee 0.2 aM

3.1.6. lnana3son u3Mepenus KOPPENHPOBAHHON L{BETOBON TEMIIEPATYPEL: HAXKHSS TpaHuIa
He 6onee 1600 K, Bepxusa rpanuna He meree 16 000 K.

3.1.7. TouroCTs M3MEPEHN IBETOBEIX KOOPIMHAT X,y: He Gonee 0,001,

3.1.8. TouHOCTD YCTaHOBKH IIMHEL BOTHEL He 6oiee 0.5 HM.

3.1.9. luanasoH OCBEIEHHOCTH: HIKHSS IpaHuna He Gomnee 20 NIk, BEPXHSS IPAHHIA HE
menee 100 000 mx

Tpe6oBanus K KOMIUIEKTAIMH CIIEKTPOKAIOPHMETPA:

3.1.10. ToBap mocTapmusercs B CIEMYIONIEH KOMIUISKTAIIHH:

3.1.10.1. Ka6ens USB,

3.1.10.2. IITaTyB /U1 yCTAHOBKH CIIEKTPOKOJIOPUMETPA.

3.1.10.3. OeprkaTens MITATHEA.

3.2 Tepmunai ynpasnenus kommiekcom LDC3-32, 1mr.

3.2.1 T'abapuTHbIe pasMeprs! TepMHUHala, MM, He Gosee: mupura 200, pmuHa 160, BEICOTa
95, yron HaxyIoHa JIHIEBOM maneny 15°.

3.2.2 IIgeT TepMuHaiIa: YEPHEIH.

3.2.3 Hanpspxerue mutasns: 220 B «Hen3MeHHBIH OKa3aTENbY.

3.2.6 ITapameTpnl 5KpaHa TepMHHANA: JUAarOHas He MeHee 7.0", paspelreHue He MeHee: B
nepsoM usmepenny 800, Bo BTopom u3mepenn 480.

3.3 WaTterpupyiomas chepa, 1mr.

3.3.1. [IseT BHYTpEHHETO MOKPEITUS: GebIi,

3.3.2. KoathuruenT oTpakeHs BHYTPEHHEr0 MOKPEITYS: He MeHee 96%.

3.3.3. Muamerp cheprr: ue meree 140 mm.

3.3.4. uameTp BEIXOAHOTO OKHA HNTETPUPYIONIel chephl: He MeHee 15 M.

3.3.5. Pacnosnoxxenue cseronuonuoit RGB neHTs!: B OnucTepe Ha IMOMJIOKKE,

3.3.6. lmunua ceetomuonnoi RGB nenTs:: e Meree 10 mu.

3.3.7. Crenens 3amuTs cBeTOAMOAHOM NeHTsr: IP 20, wmu IP 22, mmm IP 33.

3.3.8. Tur cBETOAMOMOB 110 pasMepaM KOpITyca: KHeH3MEHHBIA 0Ka3aTelby: IMAPHHA 5
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MM, JUIHHA 5 MM,

3.3.9. KonuuecTBo CBETOAMOIOB: ﬁe menee 30 mTyk Ha 1 MeTp.

3.3.10. CeeToBoit oTOK OJTHOrO Axoja: He MeHee 15 M.

3.4 Ontuaeckuit pense, lmr

3.4.1 'aGaputHsIe pasMeps! pebca, MM: AIuHa He Meree 500, mupuaa He Goree 67,
BEICOTa He Gonee 22,

3.4.2 Matepuan pensca: aliOMUHH,

3.4.3 Ty nOKPEITHS: AaHOAUPOBAHHOE .

3.4.4 L1BeT MOKPHITHS: YEPHBIH.

3.4.5 Pesn6oBrIe oTBepcTHS: M6,

3.4.6 Pacmonoixenne pesbGOBEIX OTBEPCTHIL: BIONE HEHTPATBHOLM OCH PelIbCa.

3.4.7 KonmyecTBo pe3nO0BEIX OTBEpCTHIL: He MeHee 14 mTyk.

3.5 Omruyeckas xaperka, 1T,

3.5.1 I'abapuTHEIe pa3sMeEpE! KApETKIL, MM, He MeHee: JuuHa 20, mupusa 77, Beicota 22.
3.5.2 Matepuan KapeTKu: alIOMAHMHA.

3.5.3 Tvn IOKPBITHS: aHOAHUPOBAHHOE,

3.5.4 I1BeT NOKPEITHS: YEePHEIH.

3.5.5 Pe3nboBrle oTBepeTHs: M6 «HEM3MEHIBIH [TOKA3aTEbY.

3.5.6 KomraecTBo pe3sGOBEIX OTBEPCTHIE: He MeHee | MTyKH.

3.5.7 Huametp He pe3b00BBIX OTBEPCTHI: He MeHee 4,3 MM.

3.5.8 KonuuecTso He pe3ssOOBEIX OTBEPCTHIL: He MEHee 2 INTYK.

3.6 AsroTparchopmatop, lur.

3.6.1 HomunansHas MomHOCTE: He Meree 500 BA.

3.6.2 MaxcuMmanbHEIH TOK: He MeHee 2.5 A.

3.6.3 Pa6ounii [uama3oH BXOXHDIX HANPSOKEHYH, «HeN3MeHHEIH TOKA3aTeby: HIKHSL
rparuna 0 B, sepxuss rpanuna 250 B.

3.6.4 HoMuHANBHEIH AHaNa3oH BEIXOXHOIO HAIPSHKEHHUS: HEDKHSSA IpaHuIa He Gonee 0 B,
BepXHs rpanuna He mexee 300 B.

3.6.5 PerynmupoBka: pydHas.

3.6.6 VickaxxeHHE CHHYCOMIBL: OTCYTCTBYET.

3.6.7 BapuaHT NOAKIIOYEHHS: KIIEMMEL

3.7 Jlamna maxamaBaHus, 2I0T.

3.7.1. CuexTpansHeIil [Uana3oH U3yYeHHs: HIDKHSL rpannia He 6onee 380 HM, BepXHsT
rpanuna: e mesee 780 mM.

3.7.2. Hoxomns: E27.

3.8JlromuHeCIIEHTHAS JTaMIIa, 21T,
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3.8.1. CrexTpanbHEI qUara3soH H3NIyYeHHs:; HIKHSS IpaHuLa He 60iee 380 HM, BEPXHSAS

rpapuna He meHee 780 um.
3.8.2. Iloxomns: E27.
3.8.3. Momuocts: He Meree 20 Br.

3.9 Creroauoamas namna, 21T,

3.9.1. CoexTpansHetil TuaNa30H H3TYYICHAS: HIDKHAS TPAHHIA He Goee 380 HM, BEPXHIL

rpaHuna He menee 780 um.

Mopnemposanue ocsemenms

My3elnbIil KoMIIeKe

4. CTeH[ COCTOUT U3 CIIEAYIOMHX KOMIOHEHTOR:

4.1 Boke ¢ iopamMoit i yCTaHOBKE OCBELIEHHS — MOJENBHEIA 06beKT, 1mT.
4.1.1 JInuna Gokca He MeHee: 2M

4.1.2 I'my6una Goxca me menee: 1M

4.1.3 BricoTa Gokca He Menee: 1,2m

4.1.4 Hamuame yrpaBiseMoro 3epkaibHOro mapa : fa

4.1.5 Hanuume ycTpoiicTBa BEIBOJA 3BYKA: [a

4.2 KoMIITEKT CBETHILHUKOB C H3MEHIEMOM IBETHOCTHIO, 11T,

4.2.1 KomyecTBO KaHaJIOB QCBEINEHH He MeHee: 8

4.2.2 Tlono>xeHue CBETUIBHMKOB B HUIIIE OCBEIIEHNS; PETyIHPYyeMOoe
4.2.3 KomugecTBo IPOXKEKTOPOB He Menee: |

4.2.4 HanpspkeHue MUTaHus CBETUILHUKOB He Goliee, BONBT; 42

4.3 BIIOK IUTaHUS ¥ YIIPABACHUS OCBEINEHHEM, [IIT.

4.3.1 Konu4aecTBO BBIXOJHEIX KAaHAIOB OCBEIIICHHA HE MeHee: 3

4.3.2 Tun ynpasienus 6I0KOM: ¢ IEPCOHAIBHOI0 KOMIBIOTEPA

4.3.3 Tun nmopxmouenus 6iokxa x [IK USB

4.3.4 TIporoxon ob6mena naunsix ¢ [IK UART

4.3.5 IInranue moxymns: 230B 50T

4.4 KoMIIIeKT COeIMHUTEBHbIX IPOBOOB, 11T,

4.5 Onucanwue pabotsr, 1 mmT.

Ocgemenue Tersuig

4.1 JleficTByIommee 3HaYCHHE HAIIPSHKEHMST IUTAIOMEH ceTH, B: 220+10%
4.2 YacToTa HanpsDKeHH muTaromeit cety, I'u: 50

4.3 HomuHansHas MOIHOCTD, BT He 6onee: 300

4.4 HomunanpHas MOITHOCTH OJHOTO CBETONHOAHOrO MOXy s, BT He Gonee: 28
4.5 HoMuHaNBHBIN TOK CBETOAUOHOIO MOAYIIL, MA: 350

4.6 D¢ dexTHBHOCTL CBETONMORHOTO MOAYJIS B 061acte ®AP, (MxMons/c)/Bt

HE
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Mmenee: 1,9

4.7 Koadunuent momuocty, He Meree: 0,92

4.8 CreneHb 3aIyUTH! CBETOUOMHBIX MOyICH He mke: IP54 mo 'OCT 14254

4.9 Crenenp 3amuTH mKada Iy 3IeKTPOTEXHIIECKOT0 obopynopanns  He HmxKe: IP65
mo I'OCT 14254

4.10 CrexTpanbHBIH COCTAB ONTAYECKOTO U3IyISHHS OTHEIBHBIX CBETOIMO/HBIX MOJyJIeH:
4.10.1 Benenit ceer, KIIT=4000 K.

4.10.2 KpacHz1it cBeT, miiiHa BOTHE 660 HM.

4.10.3 Cuunit ceer, anuHa BoaHas! 440 HM.

4.10.4 3enéuslit cBET, AIMHA BOIHEI 550 HM.

4.11 T'aGapuTHEIE pasMePHI CTEINAXHOM KOHCTPYKIMH, MM [iHa: 1200, BEicoTA: 2400,
mmpura: 450

4.12 Konu4ecTBo SpycoB CTEIAKHON KOHCTPYKIIHH, He MeHee: 4

4.13 KomaecTBO CBETONMONHEIX MOZIYTIEH, He MeHee: 8

4.14 Hanuane aBTOMaTHYECKON CHCTEMEI IIONKBA; 1A

4.15 TexHoNOTUs BRIPANIVBAHHS PACTEHHM: THAPOHOHHAS

4.16 Hayuuue crienmansroro 6axa Uist TUTaTENBHOrO PacTBOpa: Aa

4.17 Hanmyue oTAeNbHOrO mKada M S1IeKTPOTEXHAIECKOTO 000pY/IOBaHIL:  Ja

4.18 BoaMOKHOCTE yI0OHOM 3aMEHEl CBETOMMOIHEIX Monylei: ma

Komnreiorepnoe oGopyaosanue

5 Hoyt6yx
6 Mpimp
7 CeteBoli yIIHHHUTEND
8 Wnrtepuer
IIporpammuoe oGecneyenue

9 Origin
10 | Excel
11 Microsoft PowerPoint
12 | Adobe Acrobat Reader

ITpesenTanmonnoe oGopyaoBanue
13 WHTepakTUBHEI KOMITIEKC Jist nopauy nHGOPMAIHOHHOTO
14 | MoOunsHEI cTeH T Martepuaia
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6. BBUIBJIEHUE YPOBHSI PA3ZBUTUSI IPOEKTHBIX
YMEBMI OBYYAIOIUXCSI

Cobecedoeanue no npasunam nosedenus Ha 3aHAMUAX.

1. Yro cHavanma momxeH caenars 06yJaiomuiics, npuns B «JJHK»?

2. Kakue npe;MeTsI HeJib3sl IIPUHOCHUTE C c000it?

3. Kax nomxe Bectu ce6s ofywaromuiics npu paGote B 1a60paTopru
«DotormKa»?

4. Korpa v rie 06y 9aromuitcs: MOXXET IPUHAMATE TTHIILY?

5. Korpa obyuaronumiics iMeeT paBo MONE30BaTECS MOGHIEHEIM TenedoroM
B «AHK»?

6. Uto olyuaromuiics HOIDKEH AenaTh Ha 3aHITHIX?

7. Moxet v 00y4Jarommics: cCaMOCTOSTENIBHO IPHUTIIAINATE B IIKOILY
IIOCTOPOHHUX JIUII?

8. Hro Heobxonumo caenaTs, eci Bam 3aX0Tenock momuTs Bo BpeMs
BAHSITHH?

9. YUto cHavana JOIKeH clellaTh 00yJYaromuics, YToOk HauaTh
1abopaTopHyIo (IPaKTHIECKyI0) paboTy?

10. Yro Heob6X0quMO ClIeaTh HOciie OKOHIAHMS 1abopaTopHOro

(IIpaKTH9ECKOro) 3aHITH?

MeToa MpoeKTAa COCTOUT U3 IOCNIEHOBATCABIbLIX 3TAIIOB:

— opmynuposanue yenu. Hammuwe 3HAUMMOM B HCCISIOBATEIHCKOM,
TBOPYECKOM  IUIaHE IMpoOieMsl, Tpebyromell HHTErpHpOBaHHOrO 3HAHUSA,
HCCIICI0BATENILCKOTO IOUCKa Ui €€ pelneHus. IIporrosmpoBanme NpaKTHYECKOI,
TEOPETHYECKON U MO3HABATENBHON 3HAYMMOCTH IIPEIIOIaraeMbIX Pe3yIbTaTOB;

— paspabomka unu 6vlb6op nymeii @blnoanenus npoexma. YICIONB30BaHKe
UCCIIEJOBATEIBECKHUX METOJIOB, IIpeLy CMaTpPUBAIOIIHX OIPELeNICHHYIO
[IOCJIEIOBATEBHOCT, NEHCTBUM: OIpe/eeHre NpoOJeMaTHKY ¥ BEITEKAIOLUX U3
Hee 3a/1a4 KCCIIeOBaHMs, BBIABIDKEHHE IHIOTe3 MX pelneHus (Ha 5TOM 3Tare
MOXXHO HCITOJIE30BaTh METOMABI «MO3TOBOM aTaKu», «KPYIVIOTO CTONa» H T.I.),
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obcyxnenne METOJIOB HCCIIeIOBAHMS (craTHCTHYECKHX METOJOB,
SKCIICPUMEHTANBHEIX, HaOmoAeHuH, np.) Ha 5ToM sTare Takke HY>KHO OIpeJIeIuTh,
CKOJIBKO 9eJIOBEK MOXKET OBITh 3a1e/iCTBOBAHO B IIPOEKTE;

— paboma nao npoexmom. CaMoOCTOSTENbHAS (MHAMBHIYaIbHASL, napHasd,
IPYNIOBAs) HEATENBHOCTH oOydarommxcs. ECiIE  IPOeKT  JOHTHTIONHEI,
TO TpeOyeTcs CTPYKTypPHUPOBAHME €ro CONEpIKATENBHOM JacTd — Te. pazbuenune
AEeATEIIbHOCTH Ha 3HAYUMBIE STAIIb], ¢ YKA3aHHUEM HCIIONIB3YEMEIX METOJ0B, METOIUK
U Pe3yJIbTaTOB KaXIOT0 dTalla;

— ogopmnenue pesynomamos. OO6CyxzeHHE CIIOCOGOB  OhOPMICHHUS
KOHEYHBIX Pe3yNbTaToB (Ipe3eHTallyi, 3aUTEl, TBOPYECKHX OTIETOB, IIPOCMOTPOB,
11p.), c60p, CHCTEMaTH3AIWs ¥ aHAJIU3 TIONTYYSHHBIX JaHHEIX,

— obcyarcoenue pesynvmamos pabomst. TlonseneHue WTOroB, ohopMICHHE
Pe3yJIbTaTOB, MX IPE3EHTaNys; BBIBOALL, BHIIBIKEHHWE HOBHIX IpobIeM
HCCIICIOBaHUS.

3a KpuTepHH pe3yNBTATHBHOCTH HPUHHAMAETCS IICHXOJIOTO-IIEHArorHuecKas
TOTOBHOCTB o0ydJaronuxcs K IIPOEKTHPOBAHHIO CaMOCTOSTENBbHOM
HCCIIeI0BATENHCKOM AESITEIBHOCTH.

CIpykrypa  IICHXOJIOrO-II€/[ATOTMYECKO  T'OTOBHOCTH  OBYYaIOIEKCS
'K NPOEKTHPOBAHUIO CaMOCTOSATENBHON HCCIEMOBATENLCKONA NEATEILHOCTH MOKET
GEITH IIpe/CTABNEHA B BUJE HOKa3aTellell, IMEIOIINX KOMUIECTBeHHOE BEIPaXKCHIIE,
a TaKXKe PaslIHIHbIX YPOBHEH IIOCTIDKEHMS KYIbTYPEl OOIIEHYISI, ITOApa3yMeBaIOINTe
KOMIIIEKCHYIO IUarHOCTHKY.

B xauecTBe nokazarenei BEICTYIIAIOT:

— Hanmvyure rccnenoBaTebcKoro HHTepeca.

— Crnoco6HOCTE BBIABIATH NPOOTEMEl, TPeOYIOUHME MCCIeNOBATENHCKOr0
IOIXOJIA.

— CrocoGHOCTE IPOEKTHPOBATH UCCIIE0BATENHCKYIO IIPOrPaMMY.

— YMeHU U HaBBIKH [IPUMEHEHHUS HCCIIEN0BATENLCKAX METOIOB.

— Onenka pe3ynbTaToB U BEIOOP ONTHMAIEHOIO PEIIEHS.

KoHTpOonBHO-IHarHOCTHYECKHE KOMIIOHEHT II03BOJISET OCYILECTBIATH Kak

KOMHHGKCHBIﬁ, TaK U II0DJIEMEHTHBIA KOHTPOJIb 3a IIPONECCOM TI'OTOBHOCTH
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00y4alomuxcs K IPOEKTHUPOBAHMIO CAMOCTOSTEIHHOM HCCIIEIOBATENIHCKOM
JIesITeIIbHOCTH.

IIpencTaBleHHYIO MOJENL ClEAYeT paccMaTpuBaTh B EQUHCTBE BCEX
e€ omemeHTOB. Peanmuszaums Ha OpakTHKe OKCIIEPHMEHTAIBHOM  JIOTHKO-
COEPXKATENBHOH MOJENH IPUBOAUT K HOCTATOYHO ITyOGOKHM U YCTOMYHUBEIM
HSMCHCHUSM B CTPYKType JIMIHOCTH O0YYaIoIerocs, B CBS3M C YeM YIpaBIeHHe,
KOppPeKIns ¥ JUAarHOCTUPOBAaHME JOIDKHBEL OCYIIECTBIATHECA CHCTEMATHYECKH
B TeUEHME BCEro y4eOHOro mpoeKTa.

Yposuu TF'OTOBHOCTH K IIPOEKTHPOBAHUIO CaMOCTOSTENLHON
HCCIIEIOBATENLCKOM NEATEIHHOCTH: BEICOKHIA, CPeHUN U HU3KHIA.

Husxuii ypoBens rOTOBHOCTH HOAPA3yMEBAET, UTO o0ydJaroIuiics criocoben
NPAHAMATE YYaCTHE B OTAEGNBHBIX CTAJWSX MOPOEKTHOM paboTHl, B IPYHIIOBO
ACATENHHOCTH, MIIK BBIIONHATH KOHKPETHEIE QYHKITUHN II0 YKA3aHHMIO PYKOBOIUTEIST
pabor.

Cpennnii ypoBens rOTOBHOCTH — OTBEYAET 38 CIIOCOBGHOCTS obydarormerocs
CaMOCTOATENIFHO IIPOEKTHPOBATh PELICHYIS 3aIaHHON PYKOBOJUTENIEM HIIA TPYIIIOH
npobiieMbl W BOILIOMIATH X B JKU3HB B IIPOIECCE IPYIIIOBON HESTEIbHOCTH KM
IIOJ pPYKOBOJICTBOM PYKOBOJIUTEIIS.

Brrcoxnii yposenn — 3T0 CaMOCTOATENBHOE BEUWICHEHHE PEaTbHBIX mpo0iieM,
TpeOYIOMX pEeIIeH s, IIOCTPOEHNE THIOTE3, MIPOEKTUPOBAHUE HCCIICIOBAHHUS,
AKTUBHOE  HCIIOJIF30BAHME  HCCIEHOBATEIBLCKMX METOAOB M CIIOCOOHOCTH
KPUTHIECKH OLICHUBATH PE3YNBTATE pabOTE], HAXO/[SI ONTHMANBHEIE PEIICHNS.

Kpumepuu oyenxu npoexma (nabopamopnoii pabomyi):

1. YMeHHe TpeNCTaBUTh M 3allUTHTL UHIWBHIYATLHYIO (mapHyIO,
IPYIIOBYIO) paboTy, yMEHNe OTBEYATh Ha BOIPOCEL

2. CaMOCTOATENIBHOCTS ~ BBINOJNHEHWMS  paboTEl, MOHMMAHHE  TEMBI
HCCIIeIOBAHs, CTEIICHD BIIaJCHUS MaTePHUAIOM.

3. YPOBEHE NTPOPaOOTAHHOCTH HCCIIENOBAHIS.

4. VpoBeHs NpeCTaBNeHUs Pe3yIILTATOB UCCIIEAOBAHSL.
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Kpurepun 1 moxasareny OLeHKH MyIbTHMEIUHHEX NIpe3eHTaluH s
3aIIUTEI IPOEKTa
OcHoBHas ~ OIEHKAa MyNBTUMENMHHONW  IPE3eHTAIWH,  BLIIONHEHHOIN
06yJaromuMcst, CKJIabIBAETCS U3 OIEHKH IIeJIeBOi, CTPYKTYPHOH, COZlepKaTeIbHON
¥ rpad)uyecKol COCTABIAOIMX [IPE3EHTALMH, KaK IPOYKTa er0 CaMOCTOSTETbHOI
PabOTEI M OLIEHKY IIPOLEYPhI 3aIUTEI IPE3SHTAIIH.
OuenuBanye My IbTHMEIHHHON IPE3EHTAIMY IPOUCKOIUT IO

CIEAYIOUUM Kpumepuam U ROKA3ameam:

Kpurepun OuennBaembre moxasaren
OLEHKH
NPe3eHTANA
Tema CootBeTcTBrE TeMBI NPE3EHTALNH TEMATAKE CEMHHAPCKOTO 3aHSATHS,

NPE3CHTANHUMY | IPOTPAMME TUCHUILIAHE]

HCJIH H 3aaa9u CootBercrBHE neiei 1 3agaq NoCTaBICHHOM TemMe

NPpE3CHTAHU
OcHoBHEBIC naeu CooTBercrBue COZEepP KA 0CHOBHBIX NACH npe3cHTanmumn
nmpe3eHranun HeaaM | 3axavyam:

o OCHOBHBIE HIEH BEI3BIBAIOT JIH MHTEPEC Y Ay AUTOPHH
» KonyecTso (s sanoMuHanus ayauropueii e Gonee 4-5)

Crpykrypa » [IpaBunsHOE OOpMITEHIE TUTYILHOTO IUCTA

» Hanuure mocnexoBaTensHOro miaa paGoTs

 Hanu4me nonaTHO Hagwranuu

o IIpucyTcTByeT IOrHYECKas OCIEN0BATENBHOCTE HH(OPMALIH Ha ClIalax
(BCTyImIEHHE-0CHOBHAS YaCTh-BEIBOJE)

o IIpHCYTCTBYIOT MHNIEPCCHUIKY Ha IPHIIONKEHHE K IPE3CHTAIHN

o OG0CHOBaHHEIE BEIBOJBI U CHEIAHO 3aKIIIOUCHHE

« [IpencTaBien CIIMCOK HCTOYHUKOB

o Vcnonns3oBan onTHMAanbHEIH 06BeM CIIANIOB Il PACKPHITHS TEMBI

Copepixanue | o ConepikaHne COOTBETCTBYET TEMe, HEIU ¥ 3a1a9aM IIPE3CHTALUH K
HIOJIHOCTBIO PAaCKPBIBAET UX

* B mpesenTanuu npescTasieHa JocToBepHas HE(GOpManya

o Bee 3akmodenns NOATBEP K ICHE] IOCTOBEPHBIMH HCTOUHUKAMI

o SI3BIK H3JIOXKEHNS MaTepyaa IIOHSTEH ay IUTOPUL

* B comepxxanmu otcyTcTBYyIOT 0pdorpaduueckue, rpayMMaTHIeCcKHe,
CHHTaKCHYECKHE U peUeBbhle OImuOKI

* AXTYanbHOCTB, TOYHOCTD H IIOJIE3HOCTE COIEPIKAHMs

« Cobmonenre aBTOPCKUX IIPaB IIPU UCIIOIB30BAHUH HCTOYHMKOB

ITonGop YMeCTHOCTE MCII0JIL30BAHMS,
uadopmanuu | « 'paduyeckux ummocTpanuii
o CTaTHUCTHYECKUX JAHHBIX
o luarpamM u rpaduxos
e DKCIIEPTHBIX OI[EHOK
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« [Tpumepos

» CpaBHeHuit

o XyIOXKECTBEHHOM INTEPATYPHL: CTHXH, OTPHIBKY IIPOH3BENCHHAI,
BBICKA3BLIBAHHUS BEUKHUX JIONEH M T.IL.

3amura + Cobmonenne pernaMenTa BEICTYILICHHS
npesenranay | ¢ I'pomMKoe, geTKOe 0OBSICHEHHE COAEPIKARNS CIalina
« llo/nepikanye 3pUTEBHOrO KOHTAKTA C ayIHTOpHEit
» IIoxasan BKIaT K2KIOTO U3 WICHOB IPYIIE! (JUIA IPYIIIOBEIX [Ipe3eHTaIHiA)
o Jloxitan 6e3 pedeBrIx omuboK
Husain » UuTaeMoCTh MIpH()TOB MIPE3eHTALHH
npesenTanuy | o Equnbiii cTrns oopMIIEHHS BCeX CIaiioB

» KoppekTro s Bpi6pan net (pona, mpuda, 3aronoskor (hox u

I(BeT Wpr(Ta KOHTPACTHPYIOT, KCIIONLE30BaH0 He 60Nee TPEX [IBETOB B
obopMIeHUH ciaiia)

« KimioueBbIe unen BEIIEIEHED

» Hannune sneMeHTOB aHuManyu

(e Gomee TpEX aHMMANHOHHEIK 30(EKTOB Ha caiife),

* B odopmiienny pe3eHTaMH HCIONE30BaHbT (hOTOrpadH, BIEO3AIIHCH,
3BYKOBOE€ COIIPOBOXKCHHE

o Ha craite npezcrapieno ne Goinee ABYX u306paeHuit
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JTankl HeJArorn4ecKoro KONTpoJist mo onpeaeJienuIo yposus Oﬁy‘IEHHOCTPI.

4 Mecsia oGyuenus

Buabr kourpoJis:

- BXOJIAIMH, KOTOPBIX [IPOBOAMUTCSA Ieper HaualoM paGoTHl 1 IpeHasHaYeH
AL BBIABJICHUS 3HAHUH, YMEHUH U HaBBIKOB II0 IIPOIPaMME;

- IPOMEXYTOYHEIH, TpOBOAUMEIE B Xxome y4eGHOrO 3aHsATHUS U
3aKPEINIAIONMH 3HAHUS I10 JaHHOM TeEMe;

- HTOTOBBIH, IPOBOJUMEIH [IOCTIE 3aBepIIeHNs Beell yae6HOM IIporpaMMEL.

®opmbl NpoBEepKH 3HANMIA:
- HaOJIoIeHNe 3a IeThMH B IIPONEcce paboThI
- COPEBHOBAHUS;

- HHIVBUAYaJIbHBIE U KOJIJICKTHBHEIC IIPOEKTEL.

®opMbI MOABEXENHUS] HTOIOB:

- TBOpYECKOe 3aJiaHue (peamusalys SIEMEHTOB IIPOEKTa B IIONe ¥ €ero
IIpe3eHTALHs).

Meroaugeckoe oGecnedenne NporpaMmel:

Metoanl, npueMBl B HPAHUMIILI 00y Yenmst

Meronstl v npueMs! 00y4eHHMs, UCIONB3yeMbIE B paboTe ¢ AETEMH, MOXKHO

YCIIOBHO pas[enuTh 1o crocoby moxayu yyebroro marepraina (K.JO. Babanckui):
Harmsauerit MetTon;
-00pa3HEIH TOKa3 Mefarora;

-HICITIOJIE30BaHUe HATJISAHBIX IOCOOHH.

CnoBecHBIH METON:
-pacckas;
-00BSICHEHWE;
-MHCTPYKIIHS;
-Oecena;

35



-aHAINU3 U 00CyXIeHNE;

-CIIOBECHBIH KOMMEHTApH IIEfarora 1o X0y BEIIOIHEHUS MOIEJIH.
IpakTugeckuii MeToOx;
~-II0Xa3 IIearoroM;

~0TpaboTKa YIIPaXKHEHHI ¥ 3TIOLOB.

Ilo xapakTepy nestensHocTH o6yuaromuxces (M.H. Cxatkun):

-00BACHUTELHO-HILTIOCTPATHBHEIE,

-PEeIPOIyKTHBHEIE,

-IIpo0JIEMHEIE,

~4aCTHIHO-IIONCKOBEIE,

-MICCIIeIOBATEILCKIE.

Kpome Toro, B pabore c neToMH oueHb 3B(EKTHBHEI ¥ IICHXOJIOTO-
IEAaroruaecKue MeTOIbI:

~Ha0IIoIeHuE;

-UHIUBUIYAIbHBIA U 1(depeHIMpOBaHHEELH TOAX0]] K KaXKIOMY PeOeHKY;

-IIPAEM  KOHTPACTHOTO YEPeJOBaHUS IICHXODH3HYECKHX HArpy3oK U

BOCCTaHOBHUTEJILHOI'O OTIBIXA (penaKkcarus).

3H0poBbecOeperaronye METOILL:

-MEeTOX (DOPMHMPOBAHUS CO3HAHHA 10 3HOPOBHECOGEPEKEHMIO, KOTODEIX
BKIIOYaeT Takue (opMbl paboTel, Kak Oecena, OOBSICHEHHE, AEMOHCTpAIUT,
BHYIICHHU®, IPUBEAEHIE ION0XUTENLHEIX IIPUMEPOB 3[0pOBOro 00pasa KU3HY;

~METOJL pa3yMHOM OpraHM3aluy JeTeIFHOCTH C IPENBUICHUEM PE3YIBTATOB;

~MeTO]l YOPMHPOBAHUS OIBITA OBENEHUS (TIPaKTHKA);

-METOJIBI CTHMYJIMPOBAHHUS JOIKHOIO HOBeAeHUs (Ioomperue, omobpenye,

OCYXKICHIC, HaKaBaHI/Ie) .

IIporpamMma ocHOBaHA Ha CIEAYIONMK IPUHIIHAIIAX
~JIOCTYITHOCTH,
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~HarJIIJHOCTH,
~-CUCTCMHOCTH,

~-II0CJICOBATCIILHOCTH.

[IpUHIMI TOCTYNHOCTH TpebyeT MOCTAHOBKH epel o0yvaromuMucs 3ajad,

COOTBETCTBYIOLIMX UX CHIIaM, IIOCTEIIEHHOrO IIOBBIIEHHS TPYAHOCTH OCBANBAEMOrO
y4eGHOro MaTepuana W coGIIO[eHre B 00yUeHHH SJIEMEHTApHBIX TUAAKTHYECKIX
NpaBmI: OT M3BECTHOrO K HEM3BECTHOIO, OT JIETKOTO K TPYAHOMY, OT HPOCTOr0 K

CIIOXKHOMY.

IIpUHITAII  CHCTEMHOCTH NpeayCMaTpruBacT HEIIPEPEIBHOCTH Iponecca

(hOpMHPOBAHMI TEXHONOr0-KOHCTPYKTOPCKHX HABEIKOB, gepenoBanus pabor u
OTAbIXa IV HOANepPXaHWsS paboTOCIIOCOOHOCTH ¥ aKTHBHOCTH O6Y9aroImxcs,
OIIpeAeIEHHYIO IIOCIEN0BATENFHOCTE PELICHHUS 3aAa .

Wummsunyamusanus  w  guddepeHnmanys — mpomeccoB  paGoTEI
o0y4arommmucs, KOOPOBONLHOCTE U JOCTYIHOCTB, TBOPYECKOE COIIPYXKECTBO H
COTBOPYECTBO JCTEH M IIENaroros, COYETAHWE HHIUBUIYANLHEIX, IPYIIIOBLIX W
MacCOBBIX (pOpM paboThl, HHAMBUIYAIBEHOTO X KOJUIEKTHBHOTO TBOPYECTBA, & TAKKE
CHCTEMHBIH IOJXOX K IOCTAHOBKE M PEIICHHIO 3a/1a4 00pa3oBaHus M BOCIIHTAHM,
Pa3sBUTHA IMYHOCTH U €€ CaMOOIIpeAeIIeHII.

JU1s  BEIMONHEHMsS HOCTaBIIEHHEIX MPOrpaMMo¥ y4eGHO-BOCIIMTATENBHEIX
3aJ]{a4q [IpelyCMOTPEHE! CIIEAYIOKE (POPMBI 3aHSITHIA:

-NIPaKTHIECKHE U JTaO0PaTOPHEIE 3aHITH,

-38HATUA-COPEBHOBAHHUS,

-MacTep-KJIacCHl;

-3aHSTUS KOH(EePEHITHT;

-KpYIJIBIE CTOJIEL,

-BBICTaBKH;

-OKCKYypCHH B 00pa3oBaTeNbHEIE, HAYYHBIE YUPEXKOEHHAS U YIPEKTCHHI
LOIIONHUTENFHOI'0 00pa3oBaHysl.,

Comepxanve 3aHATHH W IIPAKTHYECKHH Marepuan HOAOUpAeTCS C YUeToM

BO3PaCTHEIX O0COOSHHOCTeH U (m3udIecKux Bo3MokHOcTel mereil. Kaxmoe samsaTue
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BKJIIOYaeT B ceOs TCOPETHIECKYIO U IIPAKTUICCKYIO YacTh.

B mpouecce 3amATHE NEmaror HCIONE3yeT CIEYIONHe HeIarorHuecKHe

Texnoyorun (Kaccudukarws I'. Cenesko):

-pa3BHUBaIONIero O0y4YeHWs C HANpPaBISHHOCTHIO Ha DPAa3BUTHE TBOPYECKHX
Ka4eCTB JIMYHOCTH;

-IIpOOIIEMHOr0 00y UEeHMS;

-WKT texHonorun

-3JICMCHTBI TEXHOJIOTHH 3I0POBLE c6epe>1<eHH;1.

BocnuraTeasnas paboTa i Xocyrosast AesiTeIbHOCTD

llporpaMma HamnpapleHa Ha BOCIHTAHHE SKOJIOTHYECKOM T'PaMOTHOCTH,
TBOPYECKON JTUIHOCTH:

pabora ¢ ponuTensMu (PORUTENbCKUE COOpaHMs, HHANBHAYAILHEIE Gecemsl,
KOHCYNIFTAIAK) IIPEAONAraloT B3aWMOIIOMOING B (DOPMHPOBAHHMM IIEIIOCTHEIX
JIMYHOCTHEIX Ka9eCTB Y JIeTel;

YCIOBHEM HPAaBCTBEHHOI'O BOCIIMTAHUS JETeHM ¥ MOJOIESKH B O0OBEIUHEHHUH
ABJIAETCS OOIIEHNe Ha TOBEPUTENBHEIX HAYANaX;

CO3J[aHME IPY’KECKOM aTMOC(hEPEI B KOIIIEKTHBE;

ydacTne B KOH(GEPEHIMAX BOCHHTBIBAET OTBETCTBEHHOCTH  IIEper
KOJIIEKTUBOM, CAMOCTOSTEIIFHOCTD M BEPY B CBOY CHIIBL,

COLMANBHO  3HAYMMbBIE MEPONpPHATHA (IPOBEAEHHWE MAaCTEpP-KIACCOB,
OpraHM3allis BBICTABOK, KOH(epeHIM, IIOKa3aTeNBHLIX BHICTYIUICHWH H Jp.
KOJUISKTHBHBIX MEpPOIPUATHM) IPUBHBAIOT HABBIKK OOINEHHS IPYr C APYroM,
CIUIAYHBAIOT KOJUIEKTHB, PAacKpBIBAIOT TBOPUECKHE BO3MOXHOCTH pebAaT, HAST

aKTHUBHas COlyalIu3anusl, IIOHNMaHKe IEHHOCTH cobcTBeHHOrO «SI».
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7.  IIPUMEPHBIA KATEHIAPHBLIN YUYEBHBII I'PA®UK HA
2022/2023 YYEBHBIA 'O/

Ilepnopn o6yuenns — cenTsIope-aexadpn.

KosmecTBo yueGubIx negens — 17.

Koangecrso yacos — 72.

Pesxxum npoeenenus 3ansruii: 2 pasa B HeaesIo.

Ne Mecsx ®opma Kon- Tema ®opma
3anATHI BO 3aHATHH KOHTPOJISA
4acoB
Bsenenne B o6pazoBarensuyro
1 CEHTAOPb JIeKIUS 1 IporpamMmy. TECTHPOBaHUE
Texnuxa 6ezomacHocTy.
OCHOBBI T€OMETPHYECKOMH cobecemoBanue,
JEKITHS,
2 | cenra6ps L, 2 OIITHKH. IIPaKTHYECKOE
CeMHUHap
3aJlaHue
3 6 IIpoexTHasn 18 Keiic 1 «FK sazep B JemoucTpanus
CeHTSIOPH .
P padoTa cucreMax 0e30MaACHOCTHY peleHns Keica
duzpyeckye OCHOBEI paboTE! cobecemoBanme,
3.1. | cents6ps JICKIVA, 3 nasepa. IIPaKTHIECKOE
CEeMHHAp
3amaHue
3.2. | centsa6ps JEKIHSL 3 VYerpoiicrso nazepa. cobecenoBanne
3.3. | ceHTAGpE JIEKITUS 3 Knaccubukanys nazepos. cobecenoBanue
ITpumenenue nasepos. [IpaKTHIeCcKOe
3.4. | cenrabps CEeMHHap 3
3a/laHue
Jlazep B cucremax MIPaKTHIECKOE
IpaKTHyecKas Oe3zomacuocTH 3ajaHue
3.5. | centa6ps 4
paboTa IIPOEKTHPOBAHIE
CUTHAJIM3AI[HH
PazButne nazepHrx
TEXHOJIOTUH B MopIoBUH.
EATENBHOCTE AY
3.6. | centabps OKCKYpCHi, 2 A cobecenoBanue
MacTep-Kiacc «Texnomapx-MopmoBusay,
Hay4HO-HCCIICIOBATEILCKHE
nabopaTopur YHHBEPCHTETA.
4 6 IpoexTnas 18 Keiic 2 «OnTraeckas munnst | demoncrpanus
OKTAODH .
P padora CBI3N 3aIUTHI Keiica
3axoHn oTpakeHus ceeta. [IBO. | cobecemoBanue,
4.1. | oxra6ps JICKIH, 3 MPaKTHYECKOE
ceMuHap
3aflaHue
Ocobennocta
4.2. | oxTabps JTEKIHUs 2 cobecemopanue
PacnpoCTpaHEeHUs CBETA B
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OIITHYECCKOM BOJIOKHE.

KOHCTp}’KHI/ISI OIITHYCCKOTO

4.3. | oxrabps JICKITAS 3 cobecenoBanue
BOJIOKHA.
OCHOBHEIE XapaKTEePUCTHKH cobecenoranue,
JIEKITUS,
44. | oxrabps LI, 2 ONITHYECKOTO BOJIOKHA. IIPaKTHYECKOE
CEMHHAp
3aJjaHue
ITpumenenue ontudgecKkoro NIPaKTHIECKOe
4.5. | oxrabps CeMUHAp 3
BOJIOKHA. 3afaHue
Ilepenaga aynmo-, Buzeo- W | mpaxTHYECKOe
UuGPOBEIX CHTHAJIOB 3ajlaHue
IIpaKTHYecKas CTpOCHHE U
4.6. | oxTa6pH P 3
pabora (bopmupoBanue
SIEKTPHYECKHUX
CUTHAJIOB
PasBuTue BOMOKOHHOM ONTHKH
B Mopnosuu. JleSTensH0CTD
K 3aBoma AO
4.7. | oxra6ps OKCKypCH, 2 . cobeceioBanme
MacTep-Kiacc OnTHKOBONOKOHHEIE
Cucremsr", I'pynmsr Kommanmit
«Onrux3epro»
5 6 IpoexkThasn 18 Keiic 3 «¥Ynpasnenue JeMoncTpanus
HOSIOPH .
P pabora CBETOM» pemienns Keica
duspyeckas mprpoIa cobecenoBane,
5.1. HOSOPB JIEKIHs 5 H3JIyYEHUS U eT0 IIpaKTH4YECKoe
XapaKTEPUCTHKH, 3afaHue
HMcTounnky 1 npHeMHHKH
52. | wuos6ps JEeKIUA 5 cobecenoBanue
CcBeTa.
Konopumerpust,
53 5 TIPAKTHICCKAs g ITporpammypoBanye cBeTa ¢ MPaKTAYECKOE
3. | HOAOpH
P pabora HCIIOJIL30BAHUEM HBETOBBIX 3amaHue
IIPOCTPAHCTB.
6 6 IIpoexTnan 15 Keiic 4 «Mopeauponanne JemoHCcTpamms
exaopn .
a P pabora 0CB eI eIusDy peleHus Keiica
OCHOBEI IIPOrpaMMUPOBAHHS
6.1, neKkabps JIOKIHL, 6 porp P cobecenosanue
ceMUHap CHCTEMBI OCBEIICHHL.
IIpumeneHne MOIEIUPOBAHT
JeKITHS cobecenroBanme,
> csera. OcobeHHoCTH
6.2. | nexabpp | mpaxTideckas 7 IpaKTHIECKOe
TEILTMYHOTO OCBEIIEHHUS U
pabora . 3a/jaHue
MY3eHHOTO OCBELIECHHUS,
Hcnonp3oBanue
MOJIETIMPOBAHUS CBETA B
6.3. | nexabpn SKeKypend, 2 KpaeBequeckom mysee cobeceroBanue

MacTep-Kjiacc

Pecrry6muxu Mopaosus u B
TEIMYIOM XO3SHCTRE.
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8. CIIMCOK JIMTEPATYPLIL 1 METOJUYECKOT'O MATEPHAJIA

Hopmarneunasn 6asa:
L. Denepanbubii 3akoH 0T 29.12.2012 Ne 273-¢3 «O6 o0pazoBaHuy B
Poccuiickoit ®eneparmuy (mpumsar I'J] ®C PO 21. 12.2012) [OnexTpouHsiit pecypce].

— Pexxum noctyma: http://graph-kremlin.consultant.ru/page.aspx?1646176

2. Ilpuxas Munucrepcrsa o6pasosanms i Hayku Poccnitckoit ®eneparmu
(Munro6prayku Poccun) ot 29 asrycra 2013 r. N 1008 T. Mocksa «O6
yTBepxaeHu: 110psi/iKa OpraHu3aliy ¥ OCYIIECTRICHHS 06pa30BATEILHOMN
ACSATENBHOCTH 110 JOIONHUTENEHBIM 00Ie06pa3oBaTeIBHEIM IpOrpaMMam»

[OnexTporHEIH pecypc]. — Pexum goctymna: http://www.rg.ru/2013/12/11/obr-

dolc.html

3. Hoctanosnenve [IaBHOr0 rocy apCTBEHHOTO CAHUTAPHOTO Bpaya PO
oT 4 mions 2014 r. N 41 «O6 yreepxnennn CanlluH 2.4.4,3172-14 «CanuTapHo-
SIHIEMUONIOTHYSCKHe TPeOOBaHN K YCTPOKCTBY, CONEPKAHMIO U OPTraHH3aIUH
pexrMa paboTsl 06pa3oBaTebHEIX OpraHU3aliHi HOMOTHHTEIEHOTO 0Gpa30BaHHIS

Rereit» [DneKTpoHHEI! pecypc). — Pexwim moctyma: http://base.garant.ru/70731954/

4. Pacnopspxenue ITpaBurenscrsa PO ot 4 centabps 2014 r. N 1726-p
«O0 yTBep)K/IEHNN KOHIETIUY Pa3BUTHS JOTIOIHATENLHOTO 0Gpa30BaHus TeTeit

[DnexTpornEIl pecypc]. — Pexxum noctymna: http://government.ru/docs/14644/

-5 Konerwst pasBuTHs NOIIONHATENEHOrO 06pa3oBanus neTel (YTB.
pacniopsoxerneM IIpasurenscrsa PO ot 4 cenrabps 2014 r. N 1726-p)
[OnexTpoHHEI pecypc). — Pexum gocTyma:
http://gov.garant.ru/SESSION/PILOT/main.htm

6. Pacrniopsixenue Ilpasurenscrsa PO ot 29 mas 2015 1. Ne 996-p «O6

YTBEPXKACHUY CTPATETHK PasBUTH BOCIIUTAHUS Ha eprox 1o 2025 romay»

[OnexTporHEI pecypc]. — Pexxum moctyna: http://government.ru/docs/18312/

7. Crparerus passurus BocniuTanms B PO na nepuon 1o 2025 roza (yTB.
pacnopspxervieM IIpasutensctsa PO ot 29 mas 2015 roga Ne996-p) [DneKkTpoHHEII
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pecypc]. — Pexwum nocryma:

http:// government.ru/media/files/f5Z8H9to UK 5 Y9qtIOtEF nyHIBitwN4gB.pdf

8. Ilonoxenue 0 JOIIONTHUTEIBHOMN obmeobpasoBaTensHOM—
AOTIOTHATENEHOM 00IIepa3BUBAIONIEd TporpaMme TCAV]IO PK «Pecny6nukanckuit
ICHTP JOIOIHUTENBHOr0 06pa3oBaHmsmy (PEK-HO METOIWIECKHM COBeTOM I AVY]IO
PK «PecnyGnuxanckutt LEHTp JOIOJIHUTEIBHOro 06pasoBanusy, [Iporoxon Ne 4 ot
25.12.2015 r., yrB. mupextopom I'AVIIO PK «PecrryOnukaHCKuY  LeHTp

AOTIONHUTENEHOr0 00pasoBanusy 25 fnexabps 2015 T.).
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848 c.
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