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THUITOBAS ITPOI'PAMMA
JAOTIOJTHUTEIbHOT0 00Pa30BaHusl 1eTeil M MOJIOe:KH
(ecTeCTBEHHO-MAaTeMaTHYeCKHI NPOPUJIb)
IJTABA 1
OBIIME ITOJOXEHUA

1. Hacrosimas tunoBasi mporpamma JOHNOJIHUTENBHOIO OOpa3oBaHMs IETEH U MOJIOAEKHU
€CTECTBEHHO-MaTeMaTu4ecKoro npoduist (namee — mporpaMma) OMpeienseT Held U 3a7a4u
M3y4YeHHs o0O0pa30BaTeNbHBIX oO0sacTeil, TeM, ydeOHBIX MPEIMETOB, Y4E€OHBIX UCUUIUIMH,
YPOBHM MX U3YyYEHUS, CPOK MOTYyUEHHsI JONOIHUTEIBHOTO 00pa3oBaHusl, yueOHO-TeMaTHYECKUI
IUIaH, BpeMs Ha W3y4YeHHe 00pa30BaTeIbHBIX OONACTEH, TeM, Y4eOHBIX MPEIMETOB, YUCOHBIX
JUCLUIUIMH, BUJIbl 3aHATUH, peKOMeHyeMble (POpMbl U METO/bI OOy4eHHUs M BOCIUTAHUS MPHU
peanmzanuyu 06pa3zoBaTeNbHON MPOTrPAMMBI JOTIOTHUTEIHHOTO 00pa30BaHUs IETeH U MOJIOJICKH.

2. Hacrosimias mporpamma pazpadorana B coorBeTcTBUM ¢ Konekcom Pecmyonuku benapyce
00 o0pa3oBaHMM, UHBIMU aKTaMHU 3aKOHO/IATEIbCTBA.
3. Hacrosimas nporpamma siBiisieTcss OCHOBOM Ui pa3paOOTKU MporpaMM OObEIMHEHUN O

UHTEepecaM, HHIWBUYaTbHBIX MPOTPAMM JOMOIHUTEIBHOTO 00pa30BaHUs JIETE U MOJOACKH C
0a30BbIM M TIOBBHIIICHHBIM YPOBHSIMH HM3Y4YCHHS 0Opa30BaTCIbHBIX OOJACTEH, TeM, y4eOHBIX
IPEIMETOB, yYeOHBIX AUCHMIUIUH YUPEXKIECHUSMHU TOMOJHUTEIHHOTO 00pa3oBaHUsS IETe U
MOJIOJIC)KHM,  WHBIMH  YUPSKICHUSIMH  OOpa3oBaHHUS W HMHBIMH  OpraHHU3aIUsMHU,
OCYUIECTBIIIOIIMMU  O0pa30BaTENIbHYIO JESITEIbHOCTb, pPEAN3YIOUIMMH 00pa30BaTelbHYIO
MPOrpaMMy JOMOJHUTEIHLHOTO 00pa30BaHUs IeTEH U MOJIOICHKHU.

4. OO6pazoBaTenbHbBIMM  OOJIACTAMHU HACTOSIILIEH MPOTpaMMbl SIBJISIOTCS «ACTPOHOMHUS,
«udopmarukay, «Maremaruka», «PoboroTrexHukay, «Dusukay, « XuMus».

3. OcHoBHOW (opmoli opraHuzanuy 00pa30BaTEILHOTO TIPOIECCa SBISICTCS 3aHSATHE:
TEOPETHUUECKOE U IPAKTUYECKOE.

6. Ilenr HacTOSIIEH NpPOTPaAMMBI: CO3JIaHUE YCIOBUU 17 OOYyYEHHUs, BOCIHTAHHUS U
Pa3BUTHUS yYalIUXCA CPEICTBAMM TEXHUYECKOIO TBOPUYECTBA U UCCIIEA0BATEIBCKON U IIPOEKTHON
paboTHI B €CTECTBEHHO-MAaTEeMaTUIECKON 00JIacTH.

3agaum  HACTOAIIEH MPOTPAMMBI: Pa3BUTHE MOTHBAIUU

y4almxcs K MO3HAHUIO U TBOPUYECTBY;

VIOBIIETBOPEHUE 00Pa30BATEIBHBIX MOTPEOHOCTEN yUaluXxcsl B 00JIACTH €CTECTBCHHO-
MaTeMaTHYeCKUX HayK, MCCIEIOBaTeIbCKOW M IMPOEKTHOM paboTe, TEeXHUYECKOM TBOPYECTBE,
M300peTaTeNbcTBE M PAlMOHAIN3ATOPCTBE, WH(MOPMAIIMOHHBIX TEXHOJOTHUSAX, MOCPEICTBOM
NPUMEHEHHUS AJIIEMEHTOB STEM-o6pa3oBanusi; dbopMHpOBaHHE  TMOJTUTEXHUUYECKOTO
MHPOBO33PEHUS U POCTPAHCTBEHHOT'O MBIILJICHUS,

LIEHHOCTEN MHKEHEPHO-KOHCTPYKTOPCKOM, UCCIEA0BATENBCKON U TPOEKTHOW EATEIIbHOCTH;
npodeccroHaIbHas OPUCHTAIMS YUAIIUXCS Ha HAYYHBIC M TEXHUYCCKHE

CHEIHAIbHOCTH; YKpeIuIeHne (PU3MueCcKOro U HPaBCTBEHHOTO 37I0POBbsSI YUAIIUXCS;

(dbopMupoBaHUE KyIbTYyphl ObITAa U AOCYTA yUaIIXCS.

7. Ilens oOpazoBarenbHON oO0OMacTH «ACTPOHOMHS»: CO3[aHUE YCIOBUW IS

MONTyYeHUs 3HaHUH 0 Oa30BBIX ACTPOHOMUYECKUX U (PU3HKO-

MaTeMaTH4YEeCKUX TEOpHUAX, GOPMUPOBAHNE YMEHUI MPUMEHSTh UX B HAYYHBIX HCCIICOBAHUSX.
3anaun oOpa3oBareabHON 001aCTH «ACTPOHOMMUSDY:
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MOJTy4YeHUEe 3HAHWNA OCHOB aCTPOHOMHH — CHCTEMbI HAYalbHBIX, OOIIMX OCHOBHBIX U
CICIMAIBHBIX ~ aCTPOHOMHYECKMX  3HAHWW, BKJIOYAIONIMX B  ceds  ¢GopMUpOBaHUE
ACTPOHOMUYECKUX TOHATHI 00 acTpOHOMHHM KaK HayKe, OCHOBHBIX €€ paszjeiax, MeToAax M
WHCTPYMCHTAX IMO3HAHUS, OCHOBHBIX TCOPHSX, 3aKOHAX U O PU3NICCKON MIPHUPOJIE KOCMUICCKUX
IPOIECCOB, KOCMHUYECKUX OOBEKTOB M KOCMHUYECKHX SIBICHHH; (OpMHUpOBaHHE YMEHUH U
HaBBIKOB TPHMEHEHUS ACTPOHOMHUYECKHX 3HAHWM Ha MpakTuke; (HOPMUPOBAHHE HAYIHOTO
MHPOBO33PEHHsI TMOAPACTAIOIIETO IMOKOJECHUS B Xoze (OpMHUpPOBAHHUS OOOOIIEHHOTO HAyYHOTO
npencTaBieHuss 0 BceneHHON, 00X MPUHIMNAX MHUPO3AAaHUS U CHCTEME METOJ0B HAy4HOTO
MO3HAHUSI TPHPOJBI, BOCIMUTAHUE HPABCTBCHHOCTH W TYMAaHHTAPHO-ICTCTHUYCCKHX HAdJal;
(¢hopMupoBaHHE YCTOWYMBOTO TO3HABATEIBHOTO MHTEpPECA M Ppa3BUTHE MO3HABATEIbHBIX
BO3MOXKHOCTEH  ydamuxcsi (OBiajJeHHE pa3HOOOpa3sHBIMH  JIOTMYECKHMMH  OTEpalMsIMu,
Mo/IBeIcHne K Oosiee CIOXKHBIM YPOBHSIM O00OOIIEHUs, mepexon oT (hopManmbHO-TOTHYECKUX
(hopM MBINUIEHUS K Ka4yeCTBEHHO OoJiee BHICOKUM AHAEKTUYECKUM M TBOPUYECKHM (dopMaMm U
JIpyToe).

8. Ienb oGpa3oBarenbHOil 06actu «MHPOpMaTHKay:

co3laHue yCIOBUH s  (OpMHpPOBAaHHS KOMIBIOTEPHONH T'PAMOTHOCTH, pPa3BHUTHUS
JIOTHYECKOTO W aJTOPUTMUYECKOTO MBIIIICHUS, BOCIUTAHUS HHPOPMALMOHHOW KYJIBTYpPbI
yHaIuXcsl.

3amaun oOpazoBaTenbHOM o6mactu «MHbopMaTrkay:

dbopMupOBaHHE TEOPETUYCCKUX 3HAHMA W TMPAKTHYECKUX YMEHHA B 00JacTtu
MH()OPMATHKH, AITOPUTMH3AITUU " NpPOrpaMMHUPOBaHUs,  HHPOPMANMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJOTHI; pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, HHTEINIEKTYyallbHBIX U
TBOPYECKUX CIIOCOOHOCTEH; (QOopMHUpOBaHME YMEHUN WHAMBUIAYAIHHOH W KOJUICEKTHBHOMN
paboTHI;

BOCITUTAHUE TPYAOTIOOHS, OTBETCTBEHHOTO OTHOIIEHUS K COONIONCHUIO JITUYECKUX U
HPaBCTBEHHBIX HOPM IIPU HCIOJIb30BAaHUM HH(MOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH.

9. llens obpazoBarenbHOM o0macTu «MaTemarukay:

CO3/laHWE YCJOBM JUIsl OBJAJCHUS YYalIUMHCS CHCTEMON MaTreMaTHYeCKUX 3HaHWM,
MO3HABATCIBHBIX yYMCHHA ¥ HAaBBIKOB, (OpMHpOBaHHE Ha 3TOH OCHOBE MHPOBO33PCHUS,
HPaBCTBEHHBIX U APYTUX KaY€CTB JIMYHOCTHU, Pa3BUTHE €€ TBOPUECKUX CIIOCOOHOCTE.

3anmaun oOpa3oBarenbHOU obOmacTu «MaTemarukay:

MpUOOpeTeHNne KOHKPETHBIX MaTeMaTUYeCKUX 3HAHUH, HEOOXOAMMBIX JJIsi MPUMEHEHHUS B
MPAKTUYECKON JIeATENbHOCTH, M W3YYCHHUS CMEKHBIX JUCIHHIUIAH, AN MPOAOIDKEHUS
o0pa3oBaHus;

MHTEIJICKTYyaJTbHOE  Pa3BUTHE  ydamuxcs, (OPMHUPOBAHUE KAYECTB  MBINUICHHUS,
XapaKTEePHBIX IS MAaTEeMaTHYECKOH NEATSIIbHOCTH M HEOOXOIUMBIX YETIOBEKY IS ITOJTHOIICHHON
KU3HU B oOmectBe; (opMHUpOBaHHE NPEACTABICHUNH OO0 HIEAX U METOAAX MaTeMaTHKH,
MaTeMaTuKe KakK
(dbopMe omucaHuss ¥ METOJEe IMO3HAHUS ACHCTBUTEIBHOCTH; (POPMHUpPOBAHME IMPEICTABICHUH O
MaTeMaTUKe KaK YacTH OOINeYeNIOBEYECKOW KyIbTYypbl, 3HAYMMOCTH MAaTEMaTHKH B Pa3BUTHUU
YeJI0BEYECKOM IUBIIIM3AIIMN U COBPEMEHHOTO OOIIECTBA; BOCIUTAHNE YCTOHYNBOTO HHTEpECa K
U3yUYEHUIO0 MAaTEeMAaTHKU.

10. Lens oOpazoBarenbHOM 001acTh «POOOTOTEXHUKAY:

CO3/laHWE YCJOBHMH MJii W3yYEHHUS OCHOB QITOPUTMH3AIMM U IMPOTrPAMMHUPOBAHUS C
WCTIONb30BAaHUEM POOOTOTEXHUYECKUX KOHCTPYKTOPOB, Pa3BUTHE HAyYHO-TEXHHUUYECKOTO U
TBOPYECKOTO IOTEHLIMAJa Yy4YalluXcs IyTeM OpraHu3alud HX JeATEIbHOCTH B TpOIecce
WHTETpaIMi HAYaJIbHOTO WHKEHEPHO-TEXHUYECKOTO KOHCTPYUPOBAHUS U OCHOB POOOTOTEXHHKH.

3amaum oOpa3oBaTenbHON 00macTh «PoOOTOTEXHUKAY:

O3HAKOMJICHHE yUaIINXCs C KOMILIEKCOM 0a30BBIX TEXHOJIOTHI, MPUMEHIEMBIX IPU
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CO3JaHMM pOOOTOB; peanu3alrs MEXIPEIMETHBIX CBi3e ¢ (u3uKod, HHPOPMATUKOH U

MaTeMaTUKOW; PeIIeHHe YYalIuMUCS psiia KHOSPHETHIECKHX 3a/1ad, Pe3yJIbTaTOM KaxIOu

U3 KOTOPBIX
Oyzer paboTarnMii MEXaHU3M WIH POOOT C aBTOHOMHBIM YIIPABJICHUEM; Pa3BUTHE

Y y4alluxcsi UHKEHEPHOTO MBIIIIICHHS;

¢bopMHpOBaHHE HABBIKOB KOHCTPYHPOBAaHHUS, TNPOTrpaMMHUpPOBaHUsA U 3(PPEeKTUBHOTO
UCTIOJIb30BaHUS ~ KMOCPHETUYECKHX  CHUCTEM; TIIOBBIICHHE MOTHBAllMM  y4allUXCs K

M300peTaTeNbCTBY U CO3/IaHUI0 COOCTBEHHBIX
POOOTH3UPOBAHHBIX CHCTEM.

11. Lenp oO6pazoBarenbHOl 00nacTH «DU3MKaY:

CO3JaHHe YCIIOBHH U1 (POPMUPOBAHMS IMO3HABATEIbHBIX WHTEPECOB, HHTEIICKTYaIbHBIX
U TBOPYECKHUX CHOCOOHOCTEW ydyalluxcs B Ipolecce NpuoOpeTeHHsl 3HAHUN W yMEHHUH 1o
¢u3uke ¢ WCMIOJNB30BAaHMEM PA3JIMYHBIX HCTOYHUKOB HMH(POpPMAIMM U  COBPEMEHHBIX
MH(QOPMAITMOHHBIX TEXHOJOTHUH; IMOJArOTOBKA MOAPACTAIONIETO TOKOJCHHS K TIOJHOIEHHOU
KU3HU B OOIIIECTBE.

3amaun obOpazoBarenbHONW oOmacTh «®Du3nKa»: OBJAJCHHE 3HAHUSMH O COBPEMEHHOMN

HAy4YHOM KapTHHE MHUPA, IUPOKUX BO3ZMOKHOCTSX
MpUMEHEHHS (PU3NYECKUX 3aKOHOB B TEXHUKE M TEXHOJOTHU; U3yUCHHE

OCHOBHBIX (DM3MYECKUX SBICHUH;

oBJajieHue (PyHIaMEeHTaIbHBIMU [TOHATUSMH, 3aKOHAMHU U TEOPUSMU (PU3HKH, a TAK¥Ke
MeTonaMu  (U3WYECKOTO HCCIIEOBAaHUS; OBJAJCHHE TPUEMAMH M METOJaMHU PeIIeHHs

KOHKPETHBIX 3a]1a4 U3 Pa3IMYHbIX oOnacTeit
¢u3uky;  GopMUpOBaHHME ~ HABBIKOB  TPOBEIACHHUA  (PU3UUECKOTO

AKCIEPUMEHTA;

pa3BUTHE MBILIUICHUS y4aluxcs, GOPMUPOBAHUE Y HUX YMEHUN CAaMOCTOSITENIEHO
npuobperath W TNPUMEHATH 3HAHUSA, HAOMIONaTh W OOBICHATH (HU3HUYECKHUE SIBJICHHS;

(dbopMHpOBaHUE NTO3HABATEIBHOTO HHTEpeca K (PU3HKE U TEXHUKE, pPAa3BUTHE TBOPUYECKHUX
CHOCOOHOCTEH, OCO3HAHHBIX MOTHBOB Y4YCHHUS; IIOITOTOBKAa K IPOIOJKEHHUIO

00pa30BaHUs U CO3HATETTLHOMY BBIOOPY Mpodeccum.

12. lens oOpa3zoBaTeibHOM 00JaCcTH « XUMUS»:

CO3/IaHuE YCIIOBHM ISl MpUOOpETeHHs yJYalllUMHUCS 3HAHHWM O BelleCcTBax, UX CTPOCHUU,
MpeBpalleHusIX U TpaHcpopManuu B Ouocdepe, GopMupoBaHHE KOMIETEHTHOW JMYHOCTH,
TOTOBOM K JanbHEWIIeMy XHMHYECKOMY OOpa30BaHUI0O U camM0o00pa3oBaHHUIO, a Takke K
npogeccuoHaIN3aUH.

3amgaun oOpa3oBaTEIbHON 00JaCTH « XUMUS»:

U3y4YeHHE U MOHMMAaHUE 3aKOHOB XMMUHU;

00y4eHHUE yJalIuXxcsi TCOPETHYECKUM OCHOBAM 3HAHHI O COCTAaBE, CTPOCHUHU M CBOMCTBAX
BEIIIECTB;

OBJIQJICHUE YMEHUSMH HAONIOIaTh XUMHUYECKHE SBICHUS, TPOBOIUTh XUMHUYECKUH
9KCIEPUMEHT, IPOU3BOAUTh pPacyeThl HA OCHOBE XMMHMUYECKHX (hOpMYJ BEHIECTB U ypaBHEHUN
XMMUYECKUX pEaKkluil; pa3BUTHE I[O3HABATEILHBIX HHTEPECOB U  HMHTEIICKTYaJlbHBIX
crocoOHOCTEH B TMpoIecce TPOBEACHHUS XHUMHUYECKOTO JKCIIEPUMEHTa, CaMOCTOSTEILHOTO
npuoOpeTeHusl 3HaHUM B COOTBETCTBMM C BO3HMKAIOIIUMH >XU3HEHHBIMHM IMOTPEOHOCTSAMU;
NPUMEHEHHUE TOJYYCHHBIX 3HAHUN M YMEHHH JUIsi O€30MacHOrO WCIIONB30BAHUS BEIIECTB U
MaTepualoB B OBITY, CEIbCKOM XO3SHUCTBE U Ha MPOU3BOACTBE, PEUICHHS MPAKTUUYECKUX 3a7a4 B
MOBCETHEBHOMN JKM3HM, TPEAYNPEkKACHUS SBICHUNA, HAHOCSIIUX BpPEA 30POBBIO UYEIOBEKa U
OKpY>Karollen cpene.

13. ®opmbl W MeETOAbl peanu3alMM MPOrpaMMbl OOBEIWHEHHS 10 HWHTEpecam
(3KCTIEpUMEHTAIBHBIX TMPOTPAMM  JOMOJHHUTEIIBHOTO O00pa3oBaHUsl JCTEH U  MOJIONCKH,
UHIMBHUIYaAIbHBIX ITPOTPaMM JOMOIHUTENBHOTO 00pa30BaHus AETeH U MOJIOACKH) TOAOUPAIOTCS
C YYeTOM TMO3HABaTEeNbHBIX HWHTEPECOB, BO3PACTHBIX OCOOEHHOCTEH, WHIMBHUIYaJIbHBIX

3
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BO3MOXKHOCTEH ydamuxcsi ¢ cheuuUuKd comepikaHus 00pa30oBaTelbHOW MPOrpaMMBbI
JIOTIOJTHUTEIHPHOTO 00pa30BaHus IETeH U MOJIOJEKH.

IUTABA 2
COAEPXKXAHUE YYEBHOI'O MATEPUAJIA OBPA3OBATEJIBHOM OBJIACTH
«ACTPOHOMMUSA»
[TpumepHbIil yaeOHO-TEMaTHUECKUI TJ1aH 00pa3oBaTeIbHOM 00JacTh™
KonuvectBo y4eOHBIX YaCOB B TOJ
(TEOpEeTHIECKUX 1 MPAKTHIECKUX)
No HasBanue pa3nenos, TeM
/T JlowKomB eI 6-8 et 9-10 met 11-13 met 14 geru
BO3pact crapiie
BBonHOE 3aHsTHE 1 — 2 — 2 — 3 — 4 —
Pasnensl actpoHOMUUN 3 7 5 15 14 28 20 36 25 50
2 JlocTynHas acTpOHOMUS 3 7 5 15 11 22 15 29 20 40
ACTPOHOMUYECKHE 1 3 2 6 3 7 4 8 5 15
MHCTPYMEHTHI M OCHOBHBIE
IMETOIBI HAOIFONEHNN
4 |AcTpoHOMHUYECKHE 2 5 5 10 7 13 8 26 17 33
riaHeTapuu
5 [[Iporpammsr 00pabOTKH 3 7 7 14 11 22 14 28 28 56
ACTPOHOMHYECKUX
300 paKeHUI
6 [MeTonpI MOKMCKa HOBBIX 1 3 2 6 3 7 4 8 5 15
TEXHUYECKUX PelICHUH
7 [Metons! uccnenoBarenbekorg 1 3 2 6 3 7 5 9 9 17
TBOpYECTBa
8 [AccnenoBarenbckue MPoeKTs] 6 11 8 16 10 20 15 29 18 35
[10 BHIOpaHHOHN TeMaTHKe
9 [Pkckypcun 4 — 8 — 12 — 12 - 12 -
10 [[TogroroBka m ygactue B 1 3 2 6 4 8 4 8 6 18
EOH(bepeHumx,
OHKYpCax, BBICTABKAX
l1ToroBoe 3ansTue — 1 — 2 — 2 — 3 — 4
Bceerg 72 144 216 288 432

* Pa3paboTaH Ha ofuH y4eOHbIH rof (36 y4eOHBIX HE/elb), ABSICTCS IPUMEPHBIM H MOXKET UMETh HHOE
KOJIMYECTBO YUEOHBIX YaCOB B 3aBUCHMOCTH OT CPOKA peaji3aluy IporpaMM 00beINHEHHUN TI0 HHTEPECaM.

Ounas dhopma momydeHus: 00pa3oBaHMs

KonuuecTBo uyacos

No Hasganue pasnenos,

n/m TEeM B ToM uncie
Bcero uacos

TeopeTnueckux IIpakTuyeckux

ot 30 % mo 40 % ot 60 % 1o 70 %
3aounas popma nomyueHus: oopazoanus (s yuanmmxcs 11 et u crapiie)

KonnuecTBo yacoB
Bcero

No Ha3Banue pa3nenos, Tem
4acoB

n/n
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OuHBIX 3aHATHI
Teopernueckux IIpakTuueckux (TeopeTHueckux
U TIPAKTHYECKUX)

~30 % ~ 60 % ~10 %

JucrannuonHas gopma mnomyueHust oopazoBaHus
(mns ygamuxcs 11 net u crapiie)

KommuecTBo yacos
No [HazBanue pasnenos
/1t TEM Bcero uacos KonTtponbHbix
TeopeTnueckux [IpakTrueckux
(TIpaKTHYECKUX)
~30% ~50% ~20%

Conepxanne oOpa3oBareIpHON 00IacTh
BBognoe 3ansatue

Pone u 3HaueHume oOpazoBarenbHON o0OmacTu «AcTtpoHoMmus». [IpaBmma Ge3omacHOTO
TOBE/ICHUS yUalIUXCs Ha 3aHATHIX, BO BpeMs IPOBEACHUS KOH(PEPEHIINH, BBICTABOK, KOHKYPCOB,
cieroB. [IpaBuia paboTHI ¢ IeBalicaMu.

1. Paznenbl actpoHOMUN

ACTpOHOMUSA: aCTPOMETpHs, TEOpPETHUYECKas acCTPOHOMHsA, acTpou3uKa, 3Be3qHAS
ACTPOHOMHUS, KOCMOXHUMHUS, KOCMOTOHHS, KOCMOJIOTHSI.

IIpakTrueckue 3aHsATHS.

BoinonHeHne npakTUYeCKUX 3aJaHUil M yNpaKHEHWH, penieHue 3ajad MO0 OCHOBHBIM
paszzenaM acTpOHOMUHU.

2. JlocTynHast acTpOHOMUSA

3Be3qHOE HEOO W ero JocTompuMmedarenbHOCTH. JIBrkeHue HebecHbIX Tei. CoiaHeuHas
cucrema. Comare. 3Be3anl. ['amakTrndeckre 00beKTHI. DBOIIOINS BeeleHHo.

[TpakTrueckue 3aHsTHS.

W3yuenne 3Be3gHoro HeOa. BusyanbHble M TeNECKONMYECKUE HAOMIONEHUS 3a
ACTPOHOMUYECKUMU OOBEKTaMH U SBICHUSIMHU.

3. ACTpOHOMUYECKHE UHCTPYMEHTHI H OCHOBHBIC METOIbI HAOTFOEHUI

DNEeKTPOMAarHUTHOE H3Iy4YeHHE: PaTUOBOIHBI, MH(ppaKpacHOE H3IydYeHHE, ONTHUYECKHI
JIMaIa3oH, yNbTpaduoIeToBOe, pEHTTEHOBCKOE, FTaMMa-nu3Iy4eHne, KOCMHUECKUE JIyUH.

Teneckombl. OnTHyeckass cxeMa Teneckoma. Pa3muyHble CHCTEMBI TENECKOIOB.
[Mpunannexxnoctu TteneckornoB. Cuctemsl OKynsipoB. CBeTodunbrpbl. PaznuyHbie CHUCTEMBI
MOHTHPOBOK TEJIECKOMOB. ATMOC(EpHble TIOMEXH TMpU HAOMIONEHUAX C ONTHUYECKUM
tesnieckorioM.  Actpodotorpadus. Lludpossie ¢oroannaparsl. Dortomerpus. I[IpuemHukn
W3IIydeHus: g ontudeckoi actpoHomuu. I13C-marpuipsl (mpubop ¢ 3apsIoBOil CBA3BIO).
CnektpanbHblii  aHanmu3. Buasl  crnektpoB.  CnekrpanbHble  mpuOopbl.  CHEKTPOCKOI.
Crekrporpad. Panpnoacrponomus. Pamnoreneckonsl.  Kocmuueckue — uccienoBaHus
aCTPOHOMHUYECKUX 00beKTOB. KocMuyeckue TenecKomsl.

IIpakTHueckue 3aHATUS.

PaGora ¢ acTpOHOMHYECKUMH HMHCTPYMEHTaMHU. [IpuMeHEeHHE acCTPOHOMHYECKUX
WHCTPYMEHTOB UIsi Habmronenuit. [Ipuobperenue HaBbikoB acTpodotorpaduu. Habmonenus Ha
yIaJIEHHBIX TeJIeCKONax.

4. AcTpoHOMHUYECKHE TIJIAHETapUH

W3ydyeHne W WCIONB30BaHWUE IS ACTPOHOMHYCCKHX HAONIOACHHWNA BUPTYaJTbHBIX
manetapueB: StarCalc, SkyChart, Stellarium, C2A, HNSky, Astrarium, KStars, SkytechX,
Meade Autostar Suite, TUBA, Megastar, KStars, Stellarium, SkyChart (Cartes Du Ciel), Xplns,
HNSky u apyrux mianetapues.

IIpakTHueckue 3aHATUS.
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[IpumeHeHne BUPTYalbHBIX AaCTPOHOMHYECKHX IUTAHETApUEB HJs HAOMIONeHWH 3a
ACTPOHOMHUYECKUMH OOBEKTaMHU.

5. Ilporpammbl 06pabOTKHU ACTPOHOMUYECKHUX M300pakeHUi

[Tporpammer st 06paboTku actpoHomuueckux nzoopaxkenuii: IRIS, RegiStax, PixInsight,
DeepSkyStacker, SAOImage DS9, UTHSCSA ImageTool, Audella, FitsWork, AutoStakkert,
PIPP, Siril, Sequator, Astap, PGMania, StarNet, StarTrails u qpyrue.

[TpakTrueckue 3aHATHS.

[Ipumenenne mporpamMm it OoOpaOOTKM  aCTPOHOMHYECKHX  HAOMIONEHWUH B
actpodororpadun.

6. MeTo/bl TOMCKA HOBBIX TEXHUUYECKHUX PELICHUM

Mertonsl Teopuu permieHusi u3ooperarenbckux 3amaq (manee — TPU3). Teopus pemenus
n3zobperarenbckux 3aaad. MHpopManmoHHBIA (GOHA. ANTOPUTM pELIeHHS H300peTaTeIbCKUX
3a1au.

AccolMaTuBHBIE METOMBI: METOA (OKAIBHBIX OOBEKTOB, THUPISHA CIy4alHOCTEH U
accouanu.

MeToa KOHTPOJIBHBIX BOMPOCOB: CIIUCKH HABOAAIIUX U KOHTPOJIBHBIX BOIPOCOB.

MeTon MO3roBOTO ITypMa: OTOOP TPYMIBI JIWI] JJIsi TEHEPUPOBAHHUS WIACH W TPYIIIBI
9KCIIEPTOB; OPTaHU3AalIMA [Ipoliecca FTeHEPUPOBAHUS Uae; (PUKcalys BEIABUHYTHIX HICH; OIICHKA
3a(hUKCUPOBAHHBIX UJIEH C MOMOIIBIO YKCIIEPTOB U BBIOOP Hanboee palioHaIbHBIX.

Merton cuHEKTHKHU: (GopMyIupOBaHHE MPOOIEMBbI B OOIIEM BHJIC;, HadyaJbHBIN aHaW3
MpoOJieMbl; TEHEPUPOBAHUE HJIEU PEHICHUS TEXHUYECKOW 3a7ayd; HCIIONIb30BaHUE AHAIOTHH:
MPSMBIX,  JIMYHBIX, CHMBOJHMYECKHX, (AHTACTHUECKHX, pA3BUTHE H  MaKCHMajbHas
KOHKpEeTHU3allus UeH, Mpu3HaHHOW Haubosiee yaaqHou.

Meton aHanu3a B3aUMOCBS3aHHBIX 00JacTeli pEIICHUS: BBISIBJICHHE HECKOJIBKUX
BO3MOYKHBIX BApUAHTOB B KaXKJ0M 001aCTH pellieHuil; onpeieJieHle BapuaHTOB, HECOBMECTUMBIX
JIpyT ¢ APYyroM, BHIOOp M3 COBMECTHMBIX BapUAHTOB HaWOOIee MPHUEMIIEMOTO C TOYKH 3PEHHS
L€ PEIICHUs TPOOIEMBI.

WNuple MeToApl pemieHHs TEXHHYECKHX 3a7ad: MeToA (PyHKIMOHAIbHO-CTOMMOCTHOTO
aHaJM3a, METOJ WCIIONB30BAHUS CIyYalHOCTEH, MOP(OIOTUIECKHA METON, METOA CTPaTeTuu
CEMUKPATHOT'O MOUCKA U IPYTHE METO/IBI.

IIpakTHueckue 3aHATUS.

Perienne acTpoHOMUYECKUX 3a/1a4 C UCTIOJIb30BaHUEM MeTO0B TP 3.

7. MeToapl UCCIENOBATEIBCKOTO TBOPYECTBA

OcHOBHbIE TOHSITUSI MCCIIENOBATEILCKOrO TBOpUECTBA. BBelneHue B MCClIeAOBaTENIbCKYIO
paboTy: acmeKT, TUIoTe3a, Uaes, HaydHas JUCIUILIMHA, HayYyHas TeMa, IpoeKT. Teopus, HaydHOE
WCCTIeIOBaHNE, HAYYHOE IMO3HaHWE, HaydHbI ¢akT. O030p, 00BEKT, MpeaMeT HCCIEIOBaHMUS,
MPUHIIUIL, TpobOIeMa, yMO3aKIII0YeHHE, BEIBO/L.

OOmast cxema HMCCleOBaHuUsA: BHIOOP TEMbI HMCCIEI0BaHUS; 00OCHOBAHUE AKTYalbHOCTH
BbIOpaHHOW TEMBbI, MOCTAaHOBKA 1€ M KOHKPETHBIX 3ajiad, omnpejesieHne 00beKTa U mpeameTa
WCCIIeIOBaHMS, BHIOOp METOMOB M METOIMK IMPOBEICHMS; OMHUCAHME Tpolecca, 00CyXaeHue
pe3yabTaTOB UCCcieI0BaHus, ((OPMyYIUPOBKA BHIBOJIOB M OLICHKA MOTYYEHHBIX PE3YIbTaTOB.

MeTonpl Hay4YHOTO TIO3HAHMS: HAONIONEHUE, CpaBHEHUE, W3MEPECHHE, OSKCIICPHUMEHT,
abCcTparmpoBaHHWe, aHAJIU3 W CHHTE3, HMCTOPUYCCKUNA METOM, METOJ BOCXOXKICHHS OT
abCTpaKTHOTO K KOHKpeTHOMY. [IprMeHeHune TIornuecKkux 3aKOHOB U MPaBUJT: 3aKOHBI TOXKIECTBA,
MPOTUBOPEUHSI, UCKITIOUEHUS TPETHETO, MPaBUiIa MIOCTPOCHUS JIOTHICCKUX OTPEICIICHUH.

[TpakTrueckue 3aHATHS.

OOcyXIleHue TOTOBBIX ACTPOHOMHYECKHX IPOCKTOB W WCCIEAOBAaHUM, BBIMOJHEHHBIX
y4alMucs.

8. MccnenoBatenbCKue MPOEKTHI IO BEIOPAHHOM TeMaTuke
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Brei6op Tembl npoekra. @opMynupoBKa MU U 3a/1ad aCTPOHOMHYECKOTO MCCIICOBAHMUS.
OObekT u mpenMer wuccienoBaHusa. [ unore3a. OOOCHOBaHWE aKTyalbHOCTH MW HOBH3HBI.
Onpenenenne metonos. CocTaBieHME IIJIaHA.

Co6op u anaym3 wHGOpManuu. ONTUMAIBHBIN BBIOOp pemieHUs. V3roToBICHHE MOJIEIH,
CO3/IaHHE DJKCIEpUMEHTANbHON YycTaHOBKU. IIpoBeneHue »sKcmepuMeHTa U HaOIIONEHUH,
CO3JaHHe IPOTPAaMMHOTO POAYKTa. PeneHre BO3HUKAOMUX MTPOOIeM.

[IpakTnyeckue 3aHATHS.

[TocTpoenue rpadukoB, aHAINU3 PE3yJIbTATOB YKCIEPUMEHTA, BHIYUCICHUE TOTPEITHOCTH,
tectupoBaHue. CpaBHUTENbHBIM aHANU3 TEOPETHMYECKUX pacuyeToB U  HKCIEPUMEHTA.
OO6cyxnenue pe3ynbraroB. KoHcynbTaiuu crenuaiiucToB. BeiBoab.

Odopmiienne uccienoBaTenbckoro npoekra. [loaroroBka pedeparos, crareid, JOKIAI0B,
CTEHJIOBBIX JOKIIAJ0B, IPE3CHTAIIHIA.

IToaroToBka K 3aIuTe MCCIEA0BATENBCKOTO IPOEKTa, MPOrPAMMHOIO MPOAYKTa, MOJIENEH,
pubopoB, obopynoBanus. [Icuxonornyeckuit acrekT rOTOBHOCTH K BBICTYIUICHHUIO, TPEOOBAHUS
K JOKJaTy, Tpe3eHTAllMH, KyJIbTypa BBICTYIUICHUS M BEICHHUS JMCKYyCCHH, oOpalleHue K
OIIOHEHTaM, OTBETHI Ha BOIIPOCHI, 3aKIIOUUTEIBHOE CIIOBO.

9. Dxckypcun

OKCKYypCUHM OPTaHM3YIOTCS Ha MPEANPHUATHS, B OpPTraHU3AINHU, YUIPEKACHUS 10 MPOQPHUITIO

o0pa3oBareIbHBIX 00IACTe.
10.IloaroToBka u yyactue B KOH(pepeHIUsIX, KOHKypcax, BbicTaBkax [lomoxkeHus o
KOHKYypcaX, KOH(pepeHIIIX, BEICTaBKaX.

IIpakTHueckue 3aHATUS.

[TonrotoBka pedepara, noKiIaga, CTEHAOBOTO JOKJIana, TE€3MCOB, CTaTed, Mpe3eHTalUH,
($hoTo- ¥ BUACONMPHIOKEHUH, 3asBKM Ha ydactue. [loAroToBKa K BBICTYIUICHUIO. 3aluTa
HCCIIEIOBATEIbCKOTO MPOEKTA.

Hrorosoe 3ausTue

[TonBenenne uToroB paboThl. MTOrOBBIE BHICTABKM PalOOT, KOHKYPCHI M JIpyrue (HOpPMBI

[1O/IBEJICHUS UTOTOB.

ITTABA 3
COIAEPKXAHUE YYEBHOI'O MATEPUAJIA OBPA3OBATEJIbHOM OBJIACTH
«UHDOPMATUKA»
ITpumepHBbIii yueOHO-TeMaTH4YeCK i T1aH 00pa3oBaTeIbHOM 001aCTh™
KomnmuecTBO y4eOHBIX YacOB B TOJ
(TEOpEeTHYCCKUX U IPAKTHYCCKUX)
Ne | HasBanwme pasnenos, Tem ~ "
n/n Houkoms it 68 ner 9-10 net 11-13 et rern
BO3pacT crapiie

BBonHoe 3aHsITHE 1 — 2 — 2 — 3 — 4 —
Pa3znensl nndopmaTuku 3 7 5 15 14 28 20 36 25 50

2 [Texuuueckue u 2 5 4 11 7 13 12 22 17 33
[IPOrpaMMHBIE CPEICTBA
pea3aIm
WH(POPMAITMOHHBIX
[IPOIIECCOB

3 [AnropuT™Muzanus u 5 15 14 27 22 44 30 56 48 96
[IPOrpaMMUPOBAHKE

4 |JlokanbHbBIE U IIOOAIBHBIE 1 3 2 6 3 7 4 8 5 15
ceTu. OCHOBEI 3aIIUTHI
WHpOPMAITTI

5 |MeTonpl MOMCKA HOBBIX 1 3 2 6 3 7 4 8 5 15
TEXHUUYECKHUX PELICHUM
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6 |[Metomsl 1 3 2 6 3 7 6 8 10 16
HCCIIEN0BATEIHLCKOIO
TBOpUECTBA

7 |HUccaemoBarenbckue 6 11 8 16 10 20 15 29 20 33
[TPOCKTHI IO BBIOPaHHOMH
TeMaTHKe

DKCKypcuu 4 — 8 — 12 — 12 — 12 —
9 [[MoaroroBka u y4actue B 1 3 2 6 4 8 4 8 6 18
KOH(DEPEHINSX,

KOHKYpCaXx, BBICTaBKax

HToroBoe 3aHsATHE — 1 - 2 — 2 — 3 — 4
Bceero| 72 144 216 288 432

* Pa3zpaboTaH Ha ofnH y4eOHBIH rox (36 y9eOHBIX HEJIeIb), SIBISIETCS IPUMEPHBIM H MOXKET UMETh HHOE
KOJINYECTBO Y4EOHBIX YaCOB B 3aBUCUMOCTH OT CPOKa Pean3aliy MPorpaMm o0bEeANHEHHIT 110 HHTEpECaM.

Ounas hopma momyueHus 00pa3oBaHMs

KomnaecTBo gacos

Ne | Haszanmme pasmenos, Tem
n/ Bcero yacos

B toM umcie

Teopernueckux [IpakTnueckux
ot 30 % 10 40 % ot 60 % 1o 70 %
3aouHas popma momyueHus oopazoBaHus (s ydamuxcs 11 geT u crapie)

KomnmuecTBo gacos
Bcero =
Ne HasBanue paznenos, Tem 4ACOB OUYHBIX 3aHATHHA
n/n TeopeTtnueckux IMpaxTnyeckux (TeopeTHYEeCKHX U
TIPAKTUIECKIX)
~30 % ~ 60 % ~10 %
JuctannmonHas Gopma moaydeHus 00pa3oBaHUs
(s ygamuxcs 11 net u crapiie)
KonuectBo yac )B
Ne Bceero
HasBanue pa3nenos, TeM
/i 4acoB KoHTposbHBIX
TeopeTnueckux [IpakTrueckux
(IpaKTHYECKHX)
~30 % ~ 50 % ~20 %

Coneprxanue 006pa3oBaTeabHOM 00acTu
BBognoe 3ansaTue

Pone m 3Hauenue oOpazoBatenbHOU oOmactu «MHbopmarukay. [IpaBuna GezomacHoOro
MOBE/ICHUS yUalNXCs Ha 3aHATHIX, BO BpeMs IPOBEACHUS KOH(PEPEHIINH, BBICTABOK, KOHKYPCOB,
cieroB. [IpaBuia paboTHI ¢ IeBalicaMy.

1.Paznens unbopMaTuKu

Wnpopmatnka:  Teopus  BBIUMCICHMH,  QITOPUTMBI M CTPYKTYpbl  JIaHHBIX,
IpPOrpaMMUPOBAHUE U S3bIKM, KOMIIBIOTEPHBIE DJJIEMEHTBl M apXUTEKTypa, paszpaboTka
mporpaMMHOro O6CCHC‘-ICHI/ISI, I/ICKyCCTBeHHBII\/JI HUHTCIIIICKT, HCprOCCTH, KOMITIBIOTCPHBIC CCTU U
TEJIEKOMMYHHUKAIIUM, KOMIBIOTEpHAsi O€30MacHOCTb, CHUCTEMBbl YIpaBiieHUs 0azaMu JIaHHBIX,
IapajulebHble BBIYUCICHHUSA, PaCHpPENCICHHBIE BBIYUCICHUSA, apXUTEKTypa KOMIIBIOTEpPA H
KOMIIBIOTCPHAasA HWHXXCHCPUH, BSaI/IMO)ICI\/IICTBI/ISI MCXKIAY YCIIOBCKOM W KOMIIBIOTCPOM, HI/I(l)pOBaSI
¢dororpadus, koMmmploTepHas Tpaduka, ONEepalMoOHHbIE CHUCTEMBI, YHCIOBBIE U CHMBOIIbHBIC
BBIYUCJICHUS.

[TpakTrueckue 3aHATHS.
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Pemenue mnpukiaamHbeIX 3a7ad4 110 OCHOBHBIM pasjienaM HH()OPMATHKH, HCIIOIb30BAHUE
MPUKIIAIHBIX IPOTpaMM.

2. TexHU4YeCcKue M TNPOrpaMMHBIE CPEACTBA peaau3ald HH(OPMAIMOHHBIX IPOLECCOB
Bo3HukHOBeHHE U pa3BUTHE MHPOPMATUKU U CPEICTB BBIUMCIMTENbHOW TeXHUKH. Co3maHue
ennHoro MHpopManMoHHOro npocrpanctBa. [lonarue nndopmanuu. OOmas xapakTepUCTHKA
nporeccoB cbopa, mepenauu, obpabotku W HaxoruieHHs uHpopmarmu. WHpopmannoHHbIE
cucteMbl. THpOpMaMOHHbIE TEXHOJIOTUH.

Jlornueckast CTpYKTypa 3JIEKTPOHHO-BBIYMCIUTEIbHBIX MamuH (naisee — OBM). Drambl
pazsutus OBM. Kiaccupukauus OBM. [IpuHIMN OTKPBHITON apXUTEKTYpbl MEPCOHATBHOIO
xomnbrotepa (nasnee — I1K). IlpuHnun nporpaMMHOTO yIpaBiIeHUs! KOMIIBIOTEPOM. AMapaTHOe
obecrnieuenune. ba3osas kordurypanus [1K. HazHaueHre 0CHOBHBIX y3JI0B U OJIOKOB. [IpUHITUTIBI
UX paboThl, OCHOBHBIE XapaKTePUCTUKU. Mukponpoueccopsl. ApHPMETHKO-IOTHYECKOE
ycTpoicTBO. Buibl BHyTpeHHe# n BHemHe# nmamsti. Hakonurenu umupopmanuu. CucteMHbie
IIWHBI, KOHTPOJUIEPHl. YCTPOWCTBAa BBOJAa W BhIBOAA. Ilepudepuiinbie ycrpoiictBa. CpencTsa
MYJIbTUMEIHA.

Knaccudpukanuss nporpammuHoro obecneueHus. IIporpamMmbl-ytunutel.  DaiilioBsle
MeHepKepbl. CHCTEeMBbI-000104KH. Buabl NMpUKIagHOrO NpOrpaMMHOrO obecrnedeHus, ooaacTu
ero mpuMeHenus. MHTerpupoBaHHbie MH(OpMAIMOHHBIE cpenbl. [IporpamMMHbie cpeacTBa s
paboThl B MHTErpUpPOBaHHBIX WH(MOpMarMoHHbIX cpeaax: LibreOffice, FrameWork u tak manee.
[Ipumenenne HMHQOPMAIMOHHBIX  TEXHOJOTMH B  Mpo(ecCHOHATBHON  JESTEIbHOCTH.
Omnepammonnast cucrema (manee — OC), cocraB u HazHaueHue. Knaccudukamus OC (DOS,
Windows, Linux, Unix). CpaBHutensHast xapakrepuctuka OC cemeiictBa Windows. [lonstue
¢aitnoBoit cuctembl. XapakTepucTrka ¢aitoBsix cucreM. MHTEpdetic monbp3oBaress.

[TpakTuyeckue 3aHATHSL.

[IpakTueckue HaBBIKM NPUMEHEHUS TEXHUYECKUX U MPOTrPAMMHBIX CPEICTB pealnu3alun
MH(GOPMALIMOHHBIX MPOLIECCOB.

3. AnroputmMu3zanus 1 NporpaMMHpOBaHHE

[Tonsitue anroputma. CBolicTBa anroputma. [loHaTHE si3bIKa TPOrPAMMHUPOBAHUS.
TexHonoruu nporpaMMupoBaHusl. TpaHCIATOPHI U KOMITUIISITOPBI.

[IpakTHueckue 3aHATHS.

OcHoBHbI€ 3Tanbl pa3pabotku nporpamm. ITocranoska 3anauu. [loctpoeHne O10K-CXeMbl:
BBOJl  JaHHBIX, BETBJIECHUE, MOHATHE IMKJIa, 3aUUKIMBaHue. VI3yueHue  SA3BIKOB
nporpaMMupoBanus. OTiaKa IporpaMMal.

4. JlokanpHble U r100abHbIe ceTH. OCHOBBI 3alIUTHI HH(GOPMALIUU

JlokanbHble M TI00aJbHBIE KOMIBbIOTEpHBbIE MH(OpMaloHHble ceTu. Kanansl mepenaun
naHHbIX. [IpoTokonsl nepenaun JaHHBIX. OCHOBHBIE THUIIBI (TOIOJIOTHHN) JOKAJIBHBIX CETEH U UX
nporpaMMHas  nojaiepkka. InoOanbHas KommbroTepHas ceTh LHTepHeT Kak mpumep
TEJIEKOMMYHUKAIIMOHHON ceTu. CepBUCH TI00aIbHOM KOMIBIOTEpPHOH ceT MHTepHeT (Www,
AJIEKTPOHHAS TOYTAa, TOCKU OOBSABICHUM, TenekoHpepenum). bpaysepsl. [lonckoBbie MaIinHsbl,
OpaBUiIa OpraHu3alMyd  3alpocoB. YHUBepcadbHbli Jokarop pecypca (URL). S3bix
TUIEPTEKCTOBON pa3merkn jnokymeHToB (HTML). MHpopmanmoHHbIe pecypchl TO0aIbHON
KOMIIBIOTEPHOU ceTu HTEpHET.

OOmwme mousTHa uHMOpMAMOHHON Oe3omacHocTH. CrmocoObl M CpeacTBa HApyIIEHUS
KoHuUaeHTaTpHOCTH nHpopManuu. Knaccudukanus yrpo3 nHGOpMaIMOHHON 0€30MMacHOCTH.
OCHOBBI ITPOTHBOJEHCTBHS HApyIIEHUIO KOH(GUAESHIMAIbHOCTH HHpopManuu. OnpeneneHue u
kiaccudukanus BupycoB. IIporecc 3apakeHUsI BUPYCOM; CTPYKTypa KOMIIbIOTEPHOTO BUpYCa;
KU3HEHHBIHM IIUKJI BUpPYCa; cpeia 0OUTaHus; CUMITOMBI 3apaskeHust; Bupycsl 1 OC; BIusiHUE Ha
3alMTY OT BUPYCOB HCIOJb3YyEMbIX allapaTHBIX CPEACTB; BUPYCHl M ceTH. BoccraHoBieHHE
nHpopmaruu. CriocoOsl 3amuTel OT BUPYCcoB. Kpunrorpaduueckne MeTonbl mpeoOpa3oBaHUs
uHpopMaLUu.

[IpakTHueckue 3aHATHS.
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Pabota B JOKaNbHBIX W IIOOANBHBIX KOMIBIOTEPHBIX ceTsX. Ilpakruueckue crocoObl
3alUThl HH(OPMALUK.

5. MeTtozapl MOUCKa HOBBIX TEXHUYECKUX PEILICHUI

Metonst TPU3. UndpopmanrionHslit poua. AJITOpUTM petieHus U300peTaTeNbCKiX 3a/1au.

AcconMaTuBHBIE METOABI: METOA (OKAIBHBIX OOBEKTOB, THUPISHA CIyd4alHOCTEH U
accouanu.

MeToa KOHTPOJIBHBIX BOPOCOB: CIIUCKH HABOAAIIUX U KOHTPOJIBHBIX BOIPOCOB.

MeTon MO3roBOro mTypma: OTOOp TPYIIbI JHI JUIsi TEHEPUPOBAHUSI UJIEH U TPYIIIbI
9KCIIEPTOB; OPTaHU3alIMA [Ipoliecca FTeHEPUPOBAHUS HaeH; (PUKcalys BEIABUHYTHIX UICH; OIICHKA
3a(pUKCUPOBAHHBIX UJIEH C MOMOIIBIO YKCIIEPTOB U BBIOOP Hanboee paluoHaIbHBIX.

Merton cuHEKTHKHU: (GopMyaupoBaHHE MPOOIEeMBbI B OOIIEM BHJIC;, HadyaJbHBIN aHAU3
MpoOieMbl; TEHEPUPOBAHUE HJIEU PEHICHUS TEXHUYECKOW 3aJayd; HCIOJIb30BAaHWUE AHANIOTHH:
MPSIMBIX,  JUYHBIX, CHUMBOJIMYECKUX, (AHTACTUYECKUX, pa3BUTHE W  MaKCHUMaJbHas
KOHKpEeTHU3allus UeH, Ipu3HaHHOW Haubosiee yaaqHou.

Meton aHanu3a B3aUMOCBS3aHHBIX 00JacTeli pEIICHUS: BBISIBJICHHE HECKOJIBKUX
BO3MOYKHBIX BApUAHTOB B KaXKJ0M 001aCTH pellIeHuil; onpeieJieHe BApUaHTOB, HECOBMECTUMBIX
IpyT ¢ APYyroM, BHIOOp M3 COBMECTHMBIX BapUAHTOB HAWOOIEe MPUEMIIEMOTO C TOYKH 3PCHHS
LEJIH PEIICHUs TPOOIEMBI.

WNuble MeToApl pemieHus TEXHHYECKHX 3a7ad: MeToA (PyHKIMOHAIbHO-CTOMMOCTHOTO
aHaJM3a, METOJ HWCIOJB30BAHUS CIydalHOCTEH, MOP(HOIOTUICCKAN METOM, METOJI CTpPaTeruu
CEMUKPATHOT'O MOUCKA U IPYTHE METOIBI.

IIpakTHueckue 3aHATUS.

Pemenue 3amau nHpopMaTHKH ¢ UCTIONIb30BaHUEM MeTo10B TPU3.

6. MeTo/bl HCClIeI0BaTEeNbCKOTO TBOPUYECTBA

OcHOBHbIE TOHSTUSI HMCCIIENOBATEILCKOrO TBOpUECTBA. BBelneHue B MCClIeOBaTENIbCKYIO
paboTy: acmeKT, TUIoTe3a, Uaes, HayqHas JUCIUILINHA, HayyHas TeMa, IpoeKT. Teopus, HaydHOE
WCCTIeIOBaHNE, HAyYHOE IMO3HaHWE, HaydHbI ¢akT. O030p, 00BEKT, MpPEeIMeT HCCISIOBaHMUS,
MIPUHIINIL, TPOOIIeMa, YMO3aKITIOUEHUE, BHIBO/I.

OOmiast cxema HMCCleOBaHuUsA: BHIOOP TEMbI HMCCIEI0BaHUS; 00OCHOBAHUE AKTYalbHOCTH
BbIOpaHHOW TEMbI, MOCTAaHOBKA 1I€JIM M KOHKPETHBIX 3ajiad, omnpejesieHne 00beKTa U ImpeameTa
WCCIICIOBAHMSI, BBIOOP METOJOB M METOAMK IMPOBEICHHUS; OMHUCAHUE TIpoIecca, 00CYKIeHHUE
Pe3yabTaTOB UCCie0BaHusl, ((OPMYIHUPOBKA BHIBOJIOB M OILIEHKA MOTYYEHHBIX PE3YIbTaTOB.

MeTonpl Hay4YHOTO TIO3HAHMS: HAONIONEHUE, CpaBHEHUE, W3MEPECHHE, OSKCIIEPUMEHT,
a0CTparupoBaHUE, aHAIW3 W CHHTE3, HWCTOPUYECKUNA METOJ, METOA BOCXOXKICHHUS OT
abCTpPaKTHOTO K KOHKpeTHOMY. [IprMeHeHune TIornuecKkux 3aKOHOB U MPaBUJT: 3aKOHBI TOXKIECTBA,
MIPOTUBOPEUHS, UCKIIFOUEHHUS TPETHET0, IPaBUiIa MOCTPOCHHUS JJIOTUYECKUX OMPEIeTICHUN.

[TpakTrueckue 3aHATHS.

OO0cyXIeHUE TOTOBBIX MPOEKTOB U MIPOTPAMMHBIX TIPOTYKTOB, BEITIOTHCHHBIX YUAITUMUCS.

7. UccnenoBarenbCKue MPOEKTHI IO BEIOPAaHHOM TeMaTHKE

PazpaboTka mporpaMMHBIX TpPOXYKTOB. BbiOOp TeMbl mpoekTa. DOpMyIHpOBKa LETH U
3amad. O0wvekT u npeamet. ['unore3a. OO0CHOBaHNE aKTyaJdbHOCTH M HOBHU3HBI. OrmpeneiieHne
MeTos10B. CocTaBlieHHE IJIaHa.

COop u ananus uHpopmanuu. OnTumManbHbIi BeIOOp pemienus. Co3naHue nporpaMMHOIO
npoaykra. Pemenne Bo3HHMKarommx mpobrmem. OOcyxaeHue pesynbraroB. KoHcynabranuu
CIIELIMATUCTOB. BBIBOIBI.

[TpakTrueckue 3aHATHS.

Odopmrnenne npoekra. [ToarotoBka pedeparos, cTarei, JOKIAI0B, CTEHIOBBIX JOKIIAIOB,
MpEe3EHTAINH.

[ToaroroBka K 3amurTe NPOrpaMMHOTO NPOAYKTa. [IcHX0IOrnyeckuii acekT rOoTOBHOCTH K
BBICTYTUICHHIO, TpeOOBaHUS K JOKIATy, MPE3EHTAIlMH, KYJIbTypa BBICTYIUICHHS W BEICHUS
JUCKYCCHUU, OOpaIlleHue K OMMOHEHTaM, OTBETHI Ha BOMIPOCHI, 3aKIIOUUTEIBHOE CIIOBO.
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8. DKcKypcuu

DKCKypCHHM OpTaHU3YIOTCS HA MPEANpPHUATHS, B OpraHU3alUH, YUPEKACHUS MO MPOQUITIO
00pa3oBaTeIbHBIX 00IACTEH.

9. IloaroToBka M yyacTue B KOH(epeHIHIX, KOHKypcax, BbicTaBkax [lomoxenus o
KOHKypcax, KOH(EpEeHIHX, BHICTaBKaX.

[IpakTHueckue 3aHATHS.

ITonrotoBka pedepara, noKiIaga, CTEHAOBOTO JOKJIana, TE3MCOB, CTaTed, Mpe3eHTallUH,
¢oTo- M BUACONPUIOKEHHUN, 3asBKM Ha ydactue. lloAroTOBKa K BBICTYIUICHHIO. 3amiuTa
HCCIIEIOBATEIbCKOTO MPOEKTA.

Hrorosoe 3ansAtue

[lonBenenue utoroB paborel. MTOroBbie BBHICTABKH PabOT, KOHKYPCHI U Apyrue (HopMbl

MIOJIBE/ICHHSI UTOTOB.

IJIABA 4
COJIEPKXAHUE YYEBHOI'O MATEPUAJIA OBPA3OBATEJbHOM OBJIACTHU
«MATEMATHUKA»

[TpumepHBIii yueOHO-TeMaTHYeCKH TUTaH 00pa3oBaTeIbHOM 00macTu™

KonndecTBO y4eOHBIX 4acoOB B TOT
(TEOpETHUECKUX U MPAKTUIECKUX )

No HasBanue paznenos, Tem -
n/m HlowkostbHbii 6-8 ner 9-10 net 11-13 ner |14 net u crapie
BO3pAacT
BBOoHOE 3aHATHE 1 — 2 — 2 — 3 — 4 —
Pa3enbl MaTeEMaTHKH 5 15 10 30 20 50 30 70 45 90
2 [[Ipukiamable mporpaMMel ot | 3 11 13 25 20 33 25 51 62 123
peIHeHI/IH MaATCMaATUYCCKUX
Bagayu
3 |Maremaruka B 1 3 2 6 3 7 4 8 5 15

[IPOCKTUPOBAHUU U
[KOHCTpYHpPOBaHUH MOJAETEH,
MprOOPOB 1 00OPYIOBaAHUS

4 |Metonpl MONCKA HOBBIX 1 3 2 6 3 7 4 8 5 15
TEXHUYECKUX PELICHUI

5 |MeToab! HCCIIEIOBATEILCKOTO 1 3 2 6 3 7 5 9 9 17
TBOpUCCTBA

6 [AccnenoBarenbCcKue IPOESKTH 4 12 8 16 10 20 15 29 20 33
10 BEIOPAHHOW TEMATHKE
[DxcKkypeun 4 — 8 — 12 — 12 — 13 —
[TonroToBka u ygactue B 1 3 2 6 4 8 4 8 8 16

[KoH(pepeHnusIX, KOHKYpCax,
BHICTaBKAX

l1ToroBsoe 3ansTue — 1 — 2 — 2 — 3 — 4
Bcero 72 144 216 288 432

* Pa3zpaboTaH Ha ofuH y4eOHbIH roj (36 y4eOHbBIX HE/EIb), IBSICTCS IPUMEPHBIM H MOXKET UMETh HHOE
KOJIMYECTBO YUEOHBIX YaCOB B 3aBUCHMOCTH OT CPOKA pPeaji3aluy IporpaMM O0beINHEHHUHN TI0 HHTEPECaM.

Ounast popma momydeHus 00pa3oBaHUS

KonnuectBo 4yacos

° Hassanue pasnenos, Tem
Ne pasn > B Tom umncie

n/n Bcero yacos

Teopernyeckux [IpakTrueckux
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| | ot 30 % 10 40 % o1 60 % 10 70 %

3aounHas opma momyueHus oopazoBaHus (s ydamuxcs 11 net u crapie)

KonuuecTBo yacos

Bcero .
Ne Haspanue pazznenos, Tem 4acOB OuHBIX 3aHITHI
/n Teopernueckux | IIpakTuueckux (TeopeTHUecKux
1 TIPAKTHYECKIX)
~30% ~ 60 % ~10%
JlucrannmronHas Gpopma rmosrydaeHus oopaszoBanus (it yaanmxcs 11 meT u crapie)
KonngectBo gacoB
Ne Haspanue
Bcero yacos
/i pasmenoB, TeM KoHTponbHBIX
TeopeTnueckux IIpakTuueckux
(mpakTHUYECKUX)
~30 % ~50 % ~20 %

Coneprxanue 00pa3oBaTeIbLHON 00IacTh
BBoanoe 3ansTHE

Pony u 3Hauenune oOpazoBarenbHOU oOmactu «Marematuka». [IpaBuiia Ge3omacHOro
MOBEJICHUS yUaIIUXCs Ha 3aHATHUSAX, BO BpeMs IIPOBEIEHUS KOH(PEPEHIINH, BBICTABOK, KOHKYPCOB,
cietoB. [IpaBuna paboTel ¢ neBalicamm.

1. Pa3nensl mareMaTHuKu

MaremaTudeckuii aHaiM3, anredpa, aHAIUTHYECKash TeOMETpHUs, JIMHEWHas anreOpa u
reoMeTpHs, JAMCKpeTHas MareMaTuka, MareMarhdeckas JIoTHKa, JuddepeHIaabHble
ypaBHeHUs, JuddepeHIranbHas TeoOMEeTpUs, TOMOJOTHs, (QYHKIMOHAIbHBIA aHAIU3 |
UHTETpaJIbHbIE  YpaBHEHHS, Teopus (QYHKIHH  KOMIUIEKCHOTO TEPEMEHHOTO, TEOpHs
BEPOSATHOCTEW, MaTeMaThyeckas CTaTUCTHKA, TEOPHs CIy4yailHbIX IPOLIECCOB, BAPUALMOHHOE
WCYUCIICHUE U METO/bl ONTUMU3ALINH, TEOPHS YUCEIL.

IIpakTHueckue 3aHATUS.

Pemenne MmatemaTnuecKkux 3a7a4d 110 OCHOBHBIM pa3jeiaM MaTeMaTHKU.

2. IlpuknaznHble mporpamMmsl AJIs PELLIEHUS] MaTEMaTHYECKUX 3aa4

W3ydeHue npukiajHbIX NporpamMm Ui peuieHus mareMaruueckux 3aaad: Photomath,
Mathpix, Malmath, Myscript calculator, Mathematics, Mathway, Maple kanbKynsTOp,
Kampus.ai u 1pyrue nporpamMmsl.

[IpakTuueckue 3aHATHS.

[IpakTueckoe NpUMEHEHHE MPHUKIAJHBIX MIPOrpaMM sl PELICHUs MaTeMaTHYeCKHX
3a1a4.

3. Maremaruka B MpOEKTUPOBAHUN M KOHCTPYUPOBAHUU MOJIEJICH, TPUOOPOB 1 000pyI0BaHHS

DTamnbl MOCTPOEHUsI MareMarndeckoi Mozaenu. O0cnenoBanne 00bEKTa MOJEITUPOBAHUS 1
(opMyITupOBKa TEXHUYECKOTO 3aJJaHHsI Ha pa3pabOTKy MOJIEIH.

[IpakTHueckue 3aHATHS.

Maremarnueckas mocraHoBKa 3agaud. OO60CHOBaHUE BbIOOpA METOJOB PEIICHUS 3aJauH.
[Touck pernienus uiam peaan3anus alrOPUTMa B BUJIE IporpamMm jsl Komnbiotepa. CooTBETCTBHE
MoJenu cHopMyTUPOBAHHBIM TpenonoxkeHus M. [IpakTuueckoe NCIOIb30BAaHUE MOJICITH.

4. MeTozbl IONMCKA HOBBIX TEXHUUECKUX PELLICHUN

Metonaer TPU3. UndopmarmonHsiil GoHI. AITOPUTM pelieHUsT H300peTaTeIbCKUX 3a/1ad.

AcconaTuBHBIE METOIBI: METOA (POKATBHBIX OOBEKTOB, THUPISHA CIy4alHOCTEH U
acCOIMAIINH.

MeTon KOHTPOJIBHBIX BOIIPOCOB: CIIUCKH HABOAAIIMX U KOHTPOJIBHBIX BOIIPOCOB.
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Metoq MO3roBOro mTypMa: OTOOp TPYIIBI JIHMIL JUIsi TEHEPUPOBAHHUS WACH M TPYIIBI
9KCIEPTOB; OPTaHM3AlIMS [Tpoliecca FTeHePUPOBaHUs Uael; GpuUKcalys BBIABUHYTHIX UACH; OI[EHKA
3a(hUKCUPOBAHHBIX UJIEH C MOMOIIBIO SKCIIEPTOB U BBIOOP Hanboee palMoHaIbHbIX.

Meton CcHHEKTHKH: (OPMYTHUpOBaHHE MpPOOIEMbl B OOIIEM BHJE, HAYaJbHBIA aHAIN3
npoOIeMbl; T€HEpPUPOBAaHUE HJIEU PEIIEeHUs TEeXHUYECKOW 3a/aud; MCIOJIb30BAHUE aHAJIOTHI:
NOpSMBIX, JIMYHBIX, CHMBOJIMYECKHX, (DAHTACTMYECKMX, pa3BUTUE U MaKCHUMaJbHas
KOHKpETHU3aIKs UICeH, TPU3HAHHOW HanboJiee yIauHoM.

Merton aHanmu3a B3aUMOCBS3aHHBIX OOJACTe pELICHMSA: BBIABICHHE HECKOIBKHX
BO3MOYKHBIX BapUAHTOB B Ka)KJJ0M 001aCTH pellIeHu; onpeieJeHe BapUaHTOB, HECOBMECTUMBIX
JpYyT C OpyroMm, BBIOOP M3 COBMECTHMBIX BapUaHTOB HauOojee MPUEMIIEMOTO C TOUKU 3pEHHS
IeJTU PeIICHUS TPOOIIEMBI.

WHble MeToAbl pelieHus TEeXHUYECKHX 3ajad: MeToJ (yHKIHOHAIbHO-CTOMMOCTHOIO
aHalu3a, METOJ HCIIONB30BaHUS CIy4YalHOCTeH, MOP(OIOTHUECKHI METOM, METOA CTPaTeruu
CEMHUKPATHOTI'O IIOMCKA U IPYTHE METOJBI.

IIpakTrueckue 3aHATHSL.

[Tpumenenue metonos TPU3 s perienust MaTeMaTndecKux 3a1ad.

5. Metozbl Hceae10BaTeabCKOro TBOPUYECTBA

OcHOBHbBIE TOHSITUSI HMCCIIENOBATEILCKOIO TBOpUECTBA. BBelneHue B McCClie0BaTENIbCKYIO
paboTy: acmekT, TMNoTe3a, ujesl, HayuyHas IUCLHUIIMHA, HayyHast TeMa, IpoeKT. Teopus, HaydyHOe
UCCIIeIOBaHNE, HAyYHOE MO3HaHWE, HaydyHbIH (akt. O030p, 0OBEKT, MpEeAMET HCCIEeIOBAHUS,
HPUHINI, Tpo0IeMa, yMO3aKIIIOu€HHE, BBIBOI.

OOmiast cxema MCCIIEOBaHUS: BHIOOP TEMBbl MCCIEIOBAHUSA; 0OOOCHOBAaHHME aKTyaJbHOCTH
BbIOPAHHON TEMBbI, IOCTAHOBKA LIEJIM M KOHKPETHBIX 3aJad, ONpe/eleHne o0beKTa U mpeaMeTa
HCCIIeIOBaHMs, BHIOOp METOOB M METOIMK IMPOBEJCHMS; OIMHMCAHME Ipoliecca, 00CykaeHue
pe3yabTaToB UCCieI0BaHus, (POPMYINPOBKA BHIBOJIOB M OLICHKA MOTYYEHHbBIX PE3YyIbTaTOB.

Metoasl HayyHOrO TIIO3HaHUS: HaONIOAEHUE, CpPaBHEHUE, H3MEpEHHE, SKCIEPUMEHT,
abcTparupoBaHMe, aHaJIU3 M CUHTE3, MCTOPUYECKUN METOJ, METOJ| BOCXOXKICHHS OT
abCTPaKTHOIO K KOHKpeTHOMY. [IprMeHeHMe Tornyeckux 3aKOHOB U IPAaBUII: 3aKOHBI TOXKAECTBA,
IIPOTUBOPEUHS], UCKIIIOUEHHUSI TPETHETO, IPABUJIA IOCTPOCHUS JJOTHUECKUX ONPEICIICHUH.

[IpakTnyeckue 3aHATHS.

OOcyxneHue TOTOBBIX TMPOEKTOB MAaTeMaTHUECKHUX HCCIEAOBAaHMA U  IMPOEKTOB,
BBITMOJTHEHHBIX yUalUMHUCS.

6. HccnenoBarenbckue MPOEKTHI IO BEIOPAHHOM TeMaTuke

Bo16op Tembl npoekra. @opmynupoBka 1enu u 3anad uccienoBaHus. OObEKT U IpeaMeT
uccnenoBanus. I'mnore3a. OOOCHOBaHME aKTyaJlbHOCTH M HOBU3HBL. OmpeneneHue MeTOlO0B.
Cocrasienue niaHa.

C6op u ananu3 mHpopmauuu. ONTUMaIbHBIA BBIOOP pemieHus. M3rotoBnenue Moneny,
CO3JaHME OKCIIEPUMEHTAIbHOW YCTAaHOBKH. lIpoBeneHue »5KcliepuMeHTa U HaOMIOAeHUH,
CO3/1aHHE IPOrPaMMHOIO MPOAYKTa. Perienrne BO3HUKAIOLIUX TPOOIIeM.

IToctpoenue rpaukoB, aHATU3 PE3YJIbTaTOB SKCIEPUMEHTA, BBIUMCIIEHHE MOTPEIIHOCTH,
tectupoBaHue. CpaBHUTEIbHBIA aHAIN3 TEOPETUYECKHUX PACUETOB U IKCIIEPUMEHTA.
OO6cyxnenue pesynsraroB. KoHCynbTanuu cnenuanucToB. BeIBOIBL.

[IpakTHueckue 3aHATHS.

Odopmnenue uccnenoBarenbckoro npoekra. IloaroroBka pedeparos, crarei, JOKIaa0B,
CTEHJIOBBIX JOKJIAJIOB, IIPE3CHTALIU.

IlonrotoBka K 3aIUTE MCCIEAOBATENIBCKOTO IPOEKTa, MPOrPAaMMHOIO IMPOLYKTa.
[Icuxonoruyeckuil acrekT rOTOBHOCTH K BBICTYIUICHUIO, TPEOOBaHUS K JOKJaLy, MPE3eHTAINH,
KyJIbTYpa BBICTYIUIEHUSI M BEJCHUSI TUCKYCCUH, OOpallleHne K ONMOHEHTaM, OTBEThI Ha BOIIPOCHI,
3aKJIFOUYUTENIBHOE CIIOBO.

7. DKcKypeun
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DKCKYypCUH OpPTaHM3YIOTCS Ha MPEANPHUATHS, B OPraHU3ALUH, YUPSKICHUS 10 TPOQPUITIO
o0OpasoBareabHBIX 00IacTEH.

8. IloaroToBka M yuyacTue B KOH(epeHLUAX, KOHKYpcax, BbicTaBkax [lomoxeHus o
KOH(EpeHIUIX, KOHKypCcaX, BBICTaBKaX.

[TpakTrueckue 3aHATHS.

[ToaroroBka pedepara, noKIana, CTEHIOBOTO JOKIAJAa, TE3MCOB, CTaTe, MpEe3eHTAINH,
($hoTo- W BUACONPUIOKEHHUH, 3asBKM Ha ydactue. [loAroTroBka K BBICTYIUICHUIO. 3aluTa
HCCIII0BATEIbCKOTO TIPOCKTA.

Hrorosoe 3ansTue
[TonBenenne MTOroB paboOThL. MTOroBbIE BBICTABKM PabOT, KOHKYPCHI U ApYyrue (Hopmbl
MTOJIBE/ICHHSI UTOTOB.
IJIABA 5
COJIEPXKAHUE YYEFHOI'O MATEPUAJIA OBPA3BOBATEJILHOM OBJIACTH
«POBOTOTEXHHUKA»

[TpumepHBIii yueOHO-TeMaTHYeCKH T1aH 00pa3oBaTeIbHOM 0bmacTu™

KonudecTBO yueOHBIX YacOB B IO

Ne (TEOpEeTHUECKHX U MPAKTUIECKHUX)
W Hassanue pa3znenos, TeM - 1
Hlourkonbibii 6-8 ner 9-10 net 11-13 net nern
BO3pacT crapuie
BBoaHoe 3ansaTue 1 — 2 — 2 - 3 — 4 —
1 [KoHCTpyKTHBHBIE 3 7 5 15 14 28 20 36 25 50
0COOEHHOCTH POOOTOB
2 |s3bIKK mpOrpaMMHUpPOBAHUS 6 11 12 23 14 39 26 52 40 70
poOOTOB
3 |Cuenapun ynpaBneHus 3 7 7 14 11 22 14 28 30 54
poboTamu
4 |U300peTeHus, moe3Has 1 3 2 6 3 7 4 8 5 15

MOJIEITb, TIPOMBIIIICHHBIN
o0pasel, paluoHaIH3aTOPCKUE

MPE/IOKCHUS

5 |Meronapl MOMCKA HOBBIX 1 3 2 6 3 7 4 8 5 15
TEXHUYECKHUX PEIICHUIA

6 |MeToabl HCCIEA0BATEILCKOTO 1 3 2 6 3 7 5 9 6 20
TBOpUYECTBA

7 |HUccnenoBarenbckre MPOEKTHI 5 12 8 16 10 20 15 29 20 33
0 BEIOPAHHOW TEMAaTHKE
DKCKYpPCUHU 4 — 8 — 12 — 12 — 12 —
9 |l[ToaroToBka u y4actve B 1 3 2 6 4 8 4 8 8 16

KOH(EePEHIHSIX, KOHKYpCcax,
BBICTaBKaX

Hrorosoe 3aHsaTHE — 1 — 2 — 2 - 3 — 4
Bceero 72 144 216 288 432

* Pa3zpaboTaH Ha ofnH y4eOHBIH rox (36 yaeOHbBIX He[elNb), IBISIETCS IPUMEPHBIM H MOXKET UMETh HHOE
KOJMYCCTBO YYCOHBIX YAaCOB B 3aBUCHMOCTH OT CPOKA PEaH3aliy IPOrpaMM 00bETMHCHHUHN TI0 HHTEPECaM.

OuHas ¢popma noaydeHus: 00pa3oBaHUs
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KonmgecTBo yacos
o HasBanue pasnenos, Tem
Ne pasi > Bcero B toMm uncie
n/n HacoB
TeopeTrueckux IIpakTuueckux
ot 30 % no 40 % ot 60 % 10 70 %

3aouHas popma momyueHus oopazoBaHus (s yqamuxcs 11 geT u crapie)

KonunuecTtBo yacos
No Bcero -
/ HasBanue paznenos, Tem 400 OuHBIX 3aHATUN
/1 bt B
TeopeTnueckux IIpakTrueckux (TeopeTnuecKkux
U IPAKTHYECKUX)
~30 % ~ 60 % ~10 %

JucrannuonHas popma Mmoy4eHust 00pa3oBaHUs
(mns ygamuxcs 11 net u crapie)

KonnuecTBo vacos
Ne Bcero
HasBanue paznenos, Tem
n/m 4acoB KonTponbHbIX
Teopernueckux IIpakTueckux
(mpaxTHYECKUX)
~30 % ~ 50 % ~20 %

Coneprxkanue 00pa3oBaTeabHOM 00MacTu
BBognoe 3ansaTne

Bo3HukHOBEHHE W pa3BUTHE COBPEMEHHOM pPOOOTOTEXHHMKH. 3amaun W (PyHKIIMH
poboTtoTexHuKH. Tunosas cTpykTypa podora. Knaccudukarus poOoTos.

[IpaBuna Oe30macHOTO TMOBEACHMS YyYallMXCSl Ha 3aHATUSAX, BO BpeMs NPOBEACHUSA
KOH(epeHIii, BEICTaBOK, KOHKYPCOB, ci1eToB. [IpaBuia paboTsl ¢ aeBaiicami.

1. KoHCTpyKTHBHBIE 0COOEHHOCTH pOOOTOB

3HAaKOMCTBO ¢ pOOOTOTEXHUYECKHM KOHCTPYKTOpoM. M3yueHne ynpapisiomniei, CeHCOpHOU
Y UCIIOJIHUTENIBHOM crucTeM po0oTa. DIEeKTPOHHbIE KOMIIOHEHTHI. MeXxaHn4ecKue nepeaadu U ux
IPUMEHEHWE B MHCIOJHUTENbHBIX MexaHu3Mmax. Jlpurarenu. Cucrembl HUTaHUA POOOTOB.
WcnonnutenbHble ycTpoiicTBa. CEHCOpHBIE CUCTEMBI. JlaTunKH.

[IpakTnueckue 3aHATHS.

KoHcTpyHnpoBaHue KolecHOro po6oTa, MaHUIYJIATOPA, TYCEHUYHOTO poOoTa, IIararomuiero
pobora.

2. SI3bIKU pOrpaMMUpPOBaHUs POOOTOB

OcCHOBBI BHM3YaJbHOIO M TEKCTOBOTO SI3bIKa MpOrpaMMHUpOBaHusl poOOTOB. Peanuzanus
OCHOBHBIX QJITOPUTMHUYECKUX KOHCTPYKLMH Ha S3bIKax NMporpaMMHpoBaHus podoros. Pabora B
BU3YaJIbHBIX M TEKCTOBBIX CpellaX yNnpaBieHHsl poOoTaMu. YIpaBleHHE MOBEJECHUEM poOOTa Ha
A3bIKE IPOrPAMMHUPOBAHUS.

IIpakTHueckue 3aHATUS.

Hanucanme nporpamMm s ynpaBieHuss poOoramu. Vcnonb3oBaHHE — s3BIKOB
IIPOrpaMMHUPOBAHUS.

3. CrieHapuu yrpaBieHuUs: poOoTaMu

BupryansHast cpema  ympaBieHuss —poOGoramu. Tumbl  ympaBieHHsT — poOOTamH:
OMOTEXHUYECKUE, aBTOMATHYECKHE, HHTEPAKTUBHBIC. ApPXHUTEKTypa YIpaBlieHHs pOOOTOM.
Hapurammst po60TOB.

IIpakTrueckue 3aHATHSL.

Pa3zpaboTtka crienapueB ymnpaBieHUss pOOOTOM.

4. 300petenus, monae3Hasi MOJielb, IPOMBIIICHHBIA 00pa3el, palroHalIn3aTOpCKue

IPEIIOKEHUS
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[TarenT Ha n300peTeHNe, NOIE3HYI0 MOEIH, IPOMBIIIICHHBIH 00pa3er.
Panmonanuzaropckoe mnpemioxkenue. Ilpu3Haku panoHaIM3aTOPCKOTO TPEATIOKESHHUS.

3asBJICHUE O PpaLMOHAIU3ATOPCKOM MpENTOKEHUH. VIcronb30BaHWE palMOHAIN3AaTOPCKOrO
MIpeI0KEHNUS.

Hayuno-texnuueckass u mareHTHas wuH(opmanusa. [latentueiii mouck. OOBEKTHI
HayyHOTeXHUYecko  wmH(popmammu.  Hocurtenn — HayyHO-TEXHMYECKOH  HMH(OpMAaIMH.
HNudopmaninoHHbIi mouck u 06a3bl JaHHBIX. [[0MCKOBBIE CHCTEMBI.

MesxryHapoaHasi maTeHTHas Kiaccuukams.

[IpakTuyeckue 3aHATHS.

IIpoBeneHne MATEeHTHOIO IIOMCKAa: TEMAaTHYECKOI0, HMMEHHOIO, HYMEpAlHMOHHOIO,
MaTEeHTHO-TIPAaBOBOTO.

5. MeTtozpl MOUCKa HOBBIX TEXHUYECKUX PEILICHUI

Metonst TPU3. UndpopmarionHslit pouA. AITOpuT™M petieHust U300peTaTebCKuX 3a/1au.

AccolpaTBHBIE METOJbI: METOA (POKAIBbHBIX OOBEKTOB, THPISHA CIydalHOCTeH U
acconuanum.

MeToa KOHTPOJIBHBIX BOMPOCOB: CIIUCKU HABOJAIIMX U KOHTPOJIBHBIX BOIIPOCOB.

Meton MO3roBOro MmTypMa: OTOOp TPYIIBI JIHIl JUIsl TEHEPUPOBAHHUS WACH M TPYIIIBI
9KCIEPTOB; OPTaHU3AlIMS [Ipoliecca FTeHepUPOBaHUs Uae; Gpukcanys BHIABUHYTHIX UACH; OIlCHKA
3a(pUKCUPOBAHHBIX UJIEH C MOMOIIBIO YKCIIEPTOB U BBIOOP Hanboee palioHaIbHBIX.

Meton cuHEKTUKH: (QopMynHpoBaHHE MpoOieMbl B OOIIEM BHUJAE; HayalbHbIA aHAIHU3
npoOIeMbl; T€HEpPUPOBAaHUE WU PEIIEeHUs TEeXHUYECKOW 3a/aud; HMCIIOIb30BAHUE aHAJIOTHIA:
OpSMBIX, JIMYHBIX, CHMBOJHMYECKHX, (DAaHTACTUYECKHX, pa3BUTHE W  MaKCHMallbHas
KOHKpEeTHU3allus ueu, Mpu3HaHHOW Haubosee yaaqHou.

Merton aHanM3a B3aUMOCBS3aHHBIX OOJIACTEW PELICHHSA: BBIABICHHE HECKOIBKHX
BO3MOYKHBIX BApUAHTOB B Ka)KJI0M 001aCTH pellIeHuil; onpeieJeHle BapUaHTOB, HECOBMECTUMBIX
JpyT C OpyroMm, BBIOOP M3 COBMECTHMBIX BapUaHTOB HauOojee MPUEMIIEMOTO C TOUKU 3pEHHS
LEJIH PEIICHUs TPOOIEMBI.

WNupie MeToApl pemieHUs TEXHUYECKHX 3a7ad: MeToA (PyHKIMOHAIbHO-CTOMMOCTHOTO
aHalu3a, METOJ HCIIONB30BAHUS CIyYalHOCTEH, MOP(OIOTHUECKHIA METOH, METOA CTPaTeTuu
CEMHUKPATHOT'O TIOMCKA U IPYyTUe METOJIBI.

IIpakTHueckue 3aHATHS.

[Tpumenenue metonoB TPU3 B poboToTEeXHUKE.

6. MeTonbl Mccaen0BaTeabCKOro TBOPUECTBA

OCHOBHBIE MOHATHS HCCIENOBATEIBLCKOTO TBOPYECTBA. BBeneHNE B MCCIEIOBATENIBCKYIO
paboTy: acmekT, TUIoTe3a, ujes, Hay4yHas AUCLUIUINHA, HayuyHas TeMa, IpoeKT. Teopus, HayuyHOe
WCCIIEIOBAaHNE, HAyYHOE IMO3HaHWE, HayudHbId ¢akT. O030p, 00BEKT, MpPEeIMET HUCCIEIOBaHMUS,
IPUHILIUIL, TpobiaemMa, yMO3aKII0YeHHE, BEIBO]I.

Mertoasl HaydyHOTO TIO3HAHUS: HAONIOJEHWE, CpPaBHEHUE, H3MEpPEHHE, SKCICPUMEHT,
abcTparupoBaHue, aHalu3 M CHUHTE3, MCTOPUYECKUNH METON, METOJ, BOCXOXKICHHS OT
abCTpaKTHOTO K KOHKpeTHOMY. [IprMeHeHne TornyecKux 3aKOHOB U IIPABUII: 3aKOHBI TOXKIECTBA,
MIPOTUBOPEUHS, UCKIIIOUEHHUSI TPETHETO, MPaBUiIa MOCTPOCHUS JIOTHUECKUX OMPEIeSICHUH.

IIpakTrueckue 3aHATHSL.

Bo16op Tembl nccnenoBaHus; 000CHOBaHUE AKTYaJIbHOCTH BBIOPAHHOM TEMbI, IOCTaHOBKA
LEJIU M KOHKPETHBIX 3a7a4, ONpe/iesieHne 00beKTa U IpeaMeTa UCCIe0BaHus, BBIOOP METOIOB U
METOIMK TPOBENEHUs; OMUCaHWe TMpolecca, OOCYXKIEHHE pe3ylbTaroB HCCIEeI0BaHuUS,
(hopMyIMpOBKa BBIBOJOB U OLICHKA MOJIYYEHHBIX PE3YJIBTaTOB.

7. UccnenoBatenbCKue MPOEKTHI IO BEIOPAHHOM TeMaTuke

Bo16op Tembl mpoekra nmo podororexHuke. GopMynupoBKa 1eu U 3a/1a4 UCCISI0BaHUS.
OO0bexT u mpenMeT wuccienoBaHus. [umoreza. OOOCHOBaHHME AaKTyaJlbHOCTH M HOBH3HBI.
Onpenenenue metonoB. CocTaBieHHE IJIaHA.
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C6op u ananu3 mHpopmauuu. ONTUMAIBHBINA BBIOOP pemieHus. V3roToBneHue Mojend,
CO3[JaHME OJKCIIEPUMEHTAILHOW YCTAaHOBKH. IIpoBeneHHe OSKCIiepuMeHTa W HaONIOICHUH,
CO3J]aHMe IPOTrPaMMHOI0 NPOAYyKTa. PerieHre BO3HUKAIOIUX TPOOIeM.

[Toctpoenune rpaduKoB, aHATN3 PE3YJIbTATOB SKCIEPUMEHTA, BEIYMCIICHUE TTOTPEITHOCTH,
TectupoBanue. CpaBHUTENbHBIN aHATN3 TEOPETUYECKUX PACUETOB U IKCIIEPUMEHTA.
OO6cyxnenue pe3yinbraroB. KoHCynbTaluu crieuaiucToB. BeIBobI.

[IpakTrueckue 3aHATHS.

Odopminenne uccnenoBarenbckoro npoekra. IloaroroBka pedeparos, crareif, JOKIAI0B,
CTEHJIOBBIX JOKJIAJ0B, IPE3CHTAIIHH.

[ToaroroBka K 3amuTe UCCIENIOBATEIBCKOTO MIPOEKTA, IPOrPAMMHOIO MPOJIYKTa, MOJIENIEH,
pubopoB, obopynoBanus. [Icuxomorndeckuii acrekT TOTOBHOCTH K BBICTYTUICHHIO, TPEOOBaHUS
K JOKIajy, MPEe3eHTalld, KYJIbTypa BBICTYIJICHUS M BEACHHUS TUCKYCCHUU, OOpalleHHe K
OTIITOHEHTAaM, OTBETHI Ha BOIPOCHI, 3aKITIOYUTEIHHOE CIIOBO.

8. DKCcKypcuu

DKCKYypCUH OpPTaHM3YIOTCS Ha TPEANPHUATHS, B OPraHU3ALUH, YUPEKICHHUS 10 TPOQHITIO
o0OpasoBarebHBIX 00IacTEH.

9. IloaroroBka M y4acTue B KOH(PEpPEHIUAX, KOHKypcaX, BrIcTaBKax [lomoxeHus o
KOHKypcax, KOH()EPEHIIIX, BHICTABKaX.

[TpakTrueckue 3aHsTHS.

[ToaroroBka pedepara, noKIama, CTEHIOBOTO JOKIAAa, TE3MCOB, CTaTeHd, MPE3EHTAINH,
$hoTo- W BUACONMPHUIOKEHHUH, 3asBKM Ha ydacTtue. [loAroToBKa K BBICTYIUICHUIO. 3aluTa
UCCIIEIOBATENILCKOTO TPOEKTA.

HTorosoe 3aHsiTHe

[TonBenenre MTOroB pabOTHL. MTOrOBBIE BBICTABKHM PabOT, KOHKYPCHI U ApPYTrHe (HOpMBI

MOJIBE/ICHHUS UTOTOB.

IJTABA 6
COJIEPKAHUE YYEFHOI'O MATEPHAJIA OBPA3BOBATEJILHOM OBJIACTH
«PU3UKA»
[TpumepHBIii yueOHO-TeMaTHYeCKH TUTaH 00pa30BaTeIbHOM 00macTu™
KomnmaecTBO y4eOHBIX YacoB B o
(TEOpEeTUUECKUX M NPAKTUYECKUX)
No HasBanue paznenos, Tem - 1
n/n JlOWKOMBRGIIL | - g o 9-10mer | 11-13 ser et
BO3pacT crapiie

BBogHoe 3ansATHE 1 — 2 — 2 — 3 — 4 —
Paznensr pusuku 3 7 5 15 14 28 20 36 25 50

2 |KonctpyupoBaHnue npu 3 7 5 15 11 22 15 29 20 40
[IPOBEICHUH
¢busnveckux
HCCIIENOBAaHUN U
YKCIIEPIMEHTOB

3 |OGopynoBaHue, MaTepHabl 2 5 3 12 5 15 12 22 20 30
W M3IeTHS IS
KOHCTPYHPOBaHUS
¢du3HIecKux MpuooOpoB 1
MIPOBEICHUS UCCICAOBAaHUN U
DKCIIEPUMEHTOB

4 [[IpoexTtupoBaHuEe U 3 7 7 14 11 22 14 28 28 56
KOHCTPYHPOBaHUE
¢du3nIecKux
puOOpOB
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5 |M3obpeteHus, mone3Has 1 3 2 6 3 7 4 8 5 15
MOJI€J1b, TPOMBILIICHHBIN
oOpaselr, paloHAIN3aTOPCKUC

MIPEIOKCHUS

6 |MeTonpl MOMCKA HOBBIX 1 3 2 6 3 7 4 8 5 15
TEXHUYIECKHUX PEIICHIH

7 |Metombl UCCIIEIOBATENHCKOTO 1 3 2 6 3 7 5 9 6 20
TBOpUYECTBA

8 |MccnenoBaTenbCKue MPOEKThI 6 11 8 16 10 20 11 33 20 33
110 BEIOPAHHOW TEMAaTHKE

9 |9kckypcun 4 — 8 — 12 — 12 — 12 -
10 [[TogroroBka u yyactue B 1 3 2 6 4 8 4 8 6 18
KOH(EpeHINIX, KOHKYPCaX,
BBICTaBKaX
WroroBoe 3aHsATHE — 1 — 2 — 2 — 3 — 4
Bcero 72 144 216 288 432

* Pa3pa0Ooran Ha ofMH y4eOHBIH rox (36 y4eOHBIX HEJeNb), SIBISIETCS TPUMEPHBIM U MOXET UMETh HHOE
KOJIMYECTBO YUEOHBIX YaCOB B 3aBUCUMOCTH OT CPOKa PeaNn3aluy MporpaMM oObEANHEHHUH 0 HHTEPECAM.

OuHas popma nogydeHus: 00pa3oBaHUs

KonnuecTBo yacos
Ha3zBanue pa3nenos, TeM
Ne pasit > Bcero B Tom unciae
/i JacoB
TeopeTnueckux IIpakTuueckux
ot 30 % 10 40 % ot 60 % 10 70 %

3aounas popma nmomyueHus: oopazoanus (s ydanuxcs 11 jget u crapie)

KomnuectBo yacos

Bcero

Ne HasBanue pa3nenos, TeMm OUuHBIX 3aHATHHA
4yacoB | TeopeTudecku
n/m X IIpaxTnueckux (TeopeTHuecKux
1 TIPAKTHYECKUX )
~30 % ~ 60 % ~10 %
JuctanuuonHas Gopma moiaydeHus oopasoBaHus (s yqamuxcs 11 geT u crapie)
Kommuectro yacos
Ne Haspanue
Bcero gacos
/i pasnenos, TeM KoHTponbHBIX
TeopeTnueckux IIpakTuueckux
(mpakTHYECKUX)
~30 % ~50 % ~20 %

Coneprxanne oOpa3oBareIpHON 00IacTH
BBoanoe 3ansatue

Poinb u 3HaueHmne oOpazoBarenbHON 0bmacTu «Dusukay. [IpaBuna 6e30macHOro MOBEACHUS
y4aluxcs Ha 3aHATHIX, BO BpeMs PoBeAeHHs KOHPEPEHIIN, BRICTABOK, KOHKYPCOB, CJIETOB.
[IpaBuna paboTsI ¢ AeBalicami.

1. Paznenbr pusuku

dwu3nka: MEXaHHWKa, MOJICKYJIIpHas (PHU3HKa, TEPMOIUHAMUKA, ONITHKA, JICKTPOJMHAMHUKA,
cTatucThyeckas (Qu3MKa, KBaHTOBas (GU3WKa, sjuepHas (Qu3uka, (GHU3MKa BBICOKMX SHEPIHH,
(hu3HKa IIEeMEHTAPHBIX YaCTHII.

[IpakTnyeckue 3aHATHS.
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Pemenne ¢usnyeckux 3agad, mpoBefeHHE (U3UYECKUX SKCIIEPHUMEHTOB M OIBITOB II0
OCHOBHBIM pazfenam (QU3mnKu.

2. KonctpyupoBanue mpu nNpoBeieHuU PU3NIECKUX UCCIEIOBAHUIN U SKCIIEPUMEHTOB

KoncTpynpoBanue. YTOYHEHHE TEXHHUYECKOTO 3a/laHUs, ACKHU3HOE KOHCTPYHPOBAHHE,
pa3paboTKa TEXHHYECKOTO MIPOEKTa, CO3/1aHre PaboUYero npoeKTa.

[TpuHIMITBI ¥ METOBI KOHCTPYHpOBaHMs. HanexHOCTh, YHUDHUKAINS, TEXHOIOTHYHOCTD.
Meton ananoruii, MeTos, 0ObEIUHEHHUH, METOJ] CEKIIMOHUPOBAHMSI, METOJl MOAU(DULIMPOBAHNUSA,
METOJ] KOMUPOBAHUS, METOJl IPOTOTHUIIOB, METOJ ONTHUMAIILHOTO MPOCKTHUPOBAHUS MOJIEIICH.

[IpakTuyeckue 3aHATHS.

I'paduueckas moaroroBka. OcHOBBI uyepueHus. [paduueckue HIOOpaKEHUS: UYEPTEK
JeTan, COOPOYHBIM YEpTEeX, ICKU3, KMHEMATHYECKas W DIIEKTPHUYECKas CXEMBbI, pa3BepTKa,
AKCOHOMETPUYECKUN YepTeX, TEXHUYECKHl pHUCyHOK. JIByX- U TpexmepHas cucrema
ABTOMATH3MPOBAHHOTO MPOCKTHPOBAHHUS W YEPUYCHHS, WCIIOIIB30BAHUE HHCTPYMEHTATBHBIX
BO3MO)XHOCTEH KOMITBIOTEPHOU TpaduKy.

[TonroToBka  TEXHWYECKOW  JOKyMeHTanmuu.  KOHCTpYKTOpcKas — JOKyMEHTAIus,
JKCIUTyaTallMOHHAs ~ JOKYMEHTAIlUsl,  PEMOHTHas  JIOKyMEHTAlWs,  TEeXHOJIOTHYecKas
JIOKYMEHTAIHSI.

3. O6opynoBanue, MaTepuabl ¥ U3ACIHS [UII KOHCTPYHPOBaHUS (PU3NUECKHUX MPHOOPOB U
MIPOBEJICHHS HCCIIEIOBAHUI U SKCIIEPUMEHTOB

[Ipubopel, MHCTpYMEHTHI W CTaHOUYHOE oOopymoBaHue. [IpubOpsl MOKa3bIBAIOIINE U
pETUCTPUPYIOIIHE;, NPUOOPHl TPSAMOTO JEHCTBUS UM MPUOOPHI CPABHEHUS;, AaHAJOTOBBIE,
nuGpoBbIe, CYMMHUPYIOIINE, HWHTETPUPYIOMINE; DIIEKTPOMEXaHUYECKUE, DIICKTPOTEILUIOBBIE,
ANEKTPOKUHETHUECKHE, HIEKTPOXUMHYECKHE.

CrnecapHble U CTONSPHBIE HHCTPYMEHTHI. THCTpYMEHTHI [Uisl pacKposi (pe3KH) Marepuana.
WNuctpymenTsl ansa crporanusi. MisMeputensHble U pa3MeToYHble yCTpoicTBa. CBEpIUIbHBINA U
pe3p0oHape3HON HHCTPYMEHT. JlOTOITHUTEIBHOE 000pY/IOBaHUE.

Cranounoe obopynoBanne. OcOOEHHOCTH CTaHOYHOTO 000pynoBaHus. Pa3HOBHIHOCTH
CTaHOYHOTO  00OPYIOBaHMS: CTaHKHU JUISL METaJUTypru4ecKoi
MIPOMBIIIIEHHOCTH ¥ MAITUHOCTPOEHHUS; CTAHKH JIJIS1 XUMUYECKOU MTPOMBIIIUIEHHOCTH; TEXHUKA
JUTSL CyIOCTPOCHHUS; TEXHHUKA ISl aBUACTPOCHHSI; IPOMBIIIICHHBIC MAIIMHEI; 000PYIOBAaHUE JIJIS
METaI000pabOTKH, 1epeBOOOPAOOTKY; cTaHOuHOE  00OpyIOBaHuUE, HCIIONIb3yeMOe
B MHKPODJIEKTPOHUKE U IprOopocTpoeHuu, 3D-ipuHTEpHI.

Konctpykimonnsie  Marepuanbl. Kiaccudukanus KOHCTPYKIIMOHHBIX — MAaTepHAlIOB:
MeTAITMYECKUE, HEMETAJUTMYECKUE, KOMIIO3UIIMOHHBIe. Hanomarepuabl.

Otnenounple MaTepuanbl W TOKpHITHS. OTAENOYHBIE MaTephalibl W3 JIPEBECHHBI,
MPUPOTHOTO KaMHS, KEPAMHKH, CTCKJISHHBIX W MHHEPAIBHBIX pPAaCIIaBOB, MUHEPATBHBIX
BSDKYIIUX BEILIECTB, MOJIMMEPOB, METAJUTMUECKIE U KOMIIO3UIIMOHHBIE.

Kpacku, rpyHTOBKH, mmamieBKH. JIakokpacouHble Marepuaibl, TEXHOJOTHH HAaHECEHHS.
OO6nacTu MPUMEHEHHUS.

IIpakTHueckue 3aHATUS.

Hcnonp3oBaHue  MHCTPYMEHTOB, CTAaHOYHOTO  OOOPYIOBAaHHSA, KOHCTPYKLIMOHHBIX
MaTepuasoB, OTIEIOYHBIX, TAKOKPACOYHBIX MAT€pUAIOB MPU KOHCTPYUPOBAHUU MPUOOPOB IS
MpoBeIeHUS (PU3HMUECKUX UCCIICAOBAHHIA U SKCIIEPUMEHTOB.

4. [IpoexTrpoBaHKe U KOHCTPYHPOBaHUE HU3NUECKUX TPUOOPOB

NubopManmoHHBI pecypc MO MPOSKTHPOBAHWIO M KOHCTPYHUPOBAHHIO (U3UUIECKHX
npubopoB. Knaccudukamus nHOOPMAIMOHHBIX PECYpCOB IO OTPACIEBOMY MPHUHIUIYY U TIO
¢dopme mpencraneHus. JJOKyMEHTHI M MacCHBBI JIOKYMEHTOB B MH(OPMAIIMOHHBIX CHCTEMaX:
Ooubnmorekax, apxupax, (oHAAX, OAHKAX TAHHBIX, JPYTHMX BHAaX WH(DOPMAIMOHHBIX CHUCTEM.
ITouck, n3yyeHue 1 UCHOIb30BAHUE.

[IpakTHueckue 3aHATHS.

19



Hayuonanvnoui npasosoti Humepnem-nopman Pecnyonuxu benapyco, 16.02.2024, 8/41011

[IpoexTHpoBaHue, W3rOTOBICHHUE, PpEryJupoBKa mpuOopoB. IloMCK HPOTOTHIOB.
CocraBieHue cxemMbl KOHCTPYKIMU. YTOUHEHUE MpHUHLUIA aercTBusd. OnpeneneHue 0CHOBHBIX
napamerpoB. Pacuer neraneit u cOopouHbIX eauHul. Bpibop wmartepuanoB. Pazpabotka
TEXHUYECKOW JIOKyMEHTAallMW U TEXHOJOrMueckux kapr. OrmpeneneHue Mocae10BaTeIbHOCTH
u3roroBneHus. Mzrorosnenue u oraenka npudopos. Hactpoiika u peryaupoBka.

5. I300peTenus, none3Hast MoJielb, IPOMBIIUICHHBIN 00pa3el, palnoHaIN3aTOPCKUE

IIPEI0KEHUS

[TaTent Ha n300peTeHNE, MOJIE3HYIO MOJIEJIb, IPOMBILUIEHHBIN 00pa3sel.

Pannonanusaropckoe mnpemiokenue. IIpusHakum panuoOHaIM3aTOPCKOTO TPENTIOKCHMUS.
3asiBICHHE O paAlMOHAIN3AaTOPCKOM MpEeAokKEeHUH. VIcronb30BaHWE palMOHAIN3aTOPCKOIO
IIPEUI0KEHU.

Hayuno-texnuueckass u mnareHTHas uHpopmauus. IlateHTHeld mouck. OOBEKTHI
HayyHOTeXHU4Yeckol  uHbpopmanuu.  Hocurenun  HayyHO-TEXHHYECKOW  HMH(OpMaLUU.
WndopmaninonHslii mouck u 0a3bl JaHHBIX. [IOMCKOBBIE CUCTEMBI.

MextyHapoHasi maTeHTHas Kiaccuukammsi.

IIpakTrueckue 3aHATHSL.

[IpoBeneHne MATEHTHOIO IOMCKAa: TEMAaTHYECKOr0, HMMEHHOI0, HYMEpAlUOHHOIO,
HaTeHTHO-IIPaBOBOTO.

6. MeTozbl NOMCKa HOBBIX TEXHUUECKUX PELLICHUIN

Metoner TPU3. UndopmarmonHsiil GoHI. AITOpUTM pelIeHUsT H300peTaTeIbCKUX 3a/1ad.

AcconaTtuBHble METOIBI: MeTof (OKAJIbHBIX OOBEKTOB, THPIISHA CIydyailHOCTEH W
aCCOIMAIINH.

MeTon KOHTPOJIBHBIX BOIIPOCOB: CIIUCKH HABOAAILMX U KOHTPOJIBHBIX BOIIPOCOB.

MeTon MO3roBoro mTypMa: OTOOp TPYMIbI JIMIl JJsi TEHEPUPOBAHUS WAEH W TPYIIIBI
9KCIEPTOB; OpraHu3alMs Mpolecca FreHepupOBaHus UJeH; (pukcaus BIABUHYTHIX HACH; OLIEHKA
3a(hUKCUPOBAHHBIX UJIEH C TOMOIIBIO IKCIIEPTOB U BHIOOP HanOoIIee palOHAIbHBIX.

Meton CHHEKTHKH: (OpPMYyIUpOBaHHE HpoOieMbl B OOIIEM BHJE;, HAYaJbHBIA aHAIU3
npoOIeMbl; TEeHEPUPOBAHUE HJIEU PEIICHUs TEXHUYECKOW 3a/1aud; HCIIOJIb30BAHME aHAJIOTHM:
NOpSIMBIX, JIMYHBIX, CHMBOJIMYECKHMX, (DAHTACTMYECKMX, Ppa3BUTUE U  MaKCHMaJbHas
KOHKpETH3alus UeH, IPU3HaAHHOM Hanbosee y1auHOH.

Meton aHanu3a B3aUMOCBSI3aHHBIX 0OJacTel peIIeHHs: BBISIBICHHE HECKOJIBKUX
BO3MO)KHBIX BAPHAHTOB B KaX/101 001aCTH pellIeHuit; onpeielieHne BApHaHTOB, HECOBMECTUMBIX
Jpyr ¢ APYyroM, BbIOOp M3 COBMECTHMBIX BapUAaHTOB HauOoJee MPUEMIIEMOIO C TOUKH 3PEHMS
LIeJIU peIIeHUs MPOOJIEMBI.

Wuple MeToApl pemieHus] TEeXHUYECKHX 3aJad: MeTo[] (yHKIHMOHAIbHO-CTOMMOCTHOTO
aHajJu3a, METOJ| MCIOJB30BaHMs CIyYalHOCTEH, MOP(OTOTUUECKUN METOM, METOA CTPaTETHH
CEMUKpPATHOTI'O IIOMCKA U IPYTHE METOJBI.

[IpakTHueckue 3aHATHS.

Pemenue puznueckux u TEXHUYECKUX 3aJa4 ¢ UCTOJIb30BaHUEeM MeTooB TPU3.

7. MeToibl MCCIIE0BATEIBCKOIO TBOPYECTBA

OcCHOBHbIE TOHSTUSI HMCCIIENOBATEIbLCKOIO TBOpUECTBA. BBelneHue B MCClIe0BaTENIbCKYIO
paboTy: acleKT, TMIoTe3a, uesl, HayuyHas IUCLUIIMHA, HayyHasl TeMa, IpoeKT. Teopus, HaydyHOe
UCCIIeIOBaHNE, HAy4YHOE MO3HaHWE, HayuyHbIH (akt. O030p, 0OBEKT, MpEeAMET HCCIEeIO0BaHUS,
MPUHLUIL, TPOOIEMa, YMO3aKIIFOUEHUE, BBIBO/.

Mertoasl HayyHOTO TIO3HAHUS: HaONIOAEHUE, CpPaBHEHUE, H3MEpPEHHE, SKCIEPUMEHT,
abcTparupoBaHHMe, aHalU3 M CHUHTE3, MCTOPUYECKUNH METON, METOJ] BOCXOXKICHHS OT
abCTPaKTHOTO K KOHKpeTHOMY. [IprMeHeHre TornyecKkux 3aKOHOB U IIPABUII: 3aKOHbBI TOXKAECTBA,
IPOTUBOPEUNs, UCKIIOUEHUS TPETHET0, IPaBUjia MOCTPOCHUS JOTMUYECKUX ONPEIEIICHUH.

ITpakTrueckue 3aHsATHS.

Bri6op Tembl nccnenoBanus; 000CHOBaHHE aKTyaJIbHOCTH BHIOPAHHOM TEMBI, TOCTAHOBKA
LIEJIM U KOHKPETHBIX 3aj]a4, ONpesielieHne 00beKTa U IpeAMeTa UCcCIeJ0BaHus, BHIOOP METOIOB U
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METOIMK IPOBEACHUS; OIMCaHWe IMpolecca, OOCYXKIEHHE pe3ylbTaroB HCCIEIOBAHUS,
(hopMyITpOBKa BBIBOJIOB 1 OLIEHKA ITOTyUYE€HHBIX PE3YJIBTATOB.

8. MccnenoBatenbCKue MPOEKTHI IO BEIOPAHHOM TeMaTuke

Bo16op Temsl npoekta. @opmynupoBka 1enu u 3anad uccienoBaHus. OOBEKT U IpeaMeT
uccnenoBanud. I'unoresa. O60CHOBaHUE aKTyaJbHOCTH U HOBU3HBI. OnpeeeHre METOI0B.
Cocrapienue niaHa.

CO6op u ananu3 unpopmaruu. OnTUMaIbHBIA BEIOODP PEIICHUS.

IToaroToBka K 3alIuTe MCCIEA0BATENLCKOTO IPOEKTA, IPOrPaMMHOIO MPOAYKTa, MOJIENIEH,
npubopoB, obopynoBanus. IIcuxonornueckuii acrekT TOTOBHOCTH K BBICTYILJICHUIO, TPEOOBaHUS
K JOKJaxy, MpEe3eHTAallud, KyJIbTypa BBICTYIUICHHS W BEICHHUS JAUCKYyCCHUH, OOpalieHue K
OIIOHEHTaM, OTBETHI Ha BOIIPOCHI, 3aKIIOUUTEIBHOE CIIOBO.

[TpakTrueckue 3aHATHS.

W3roroBnenne Monenw, CO3/laHHME HKCIEPUMEHTalIbHOM ycTaHOBKU. [IpoBenenue
SKCIEPUMEHTa M HaONMIOACHUN, CO3JaHHE MPOTrPAMMHOIO MPOAYKTa. PereHre BO3HUKAIOIIUX
npooIeM.

[TocTpoenue rpadukoB, aHAJIU3 PE3yJIbTATOB HKCIEPUMEHTA, BHIYUCICHUE MOTPELIIHOCTH,
tectupoBanue. CpaBHUTENBHBIA aHAIM3 TEOPETUYECKHX pAcYeTOB UM OKCIEPUMEHTA.
OO6cyxnenue pe3ynsratoB. KoHCyIbTaIuy CrienuaiucToB. BeBobI.

Odopmienne uccnenoBarenbckoro npoekra. IloaroroBka pedeparos, crareif, JOKIAA0B,
CTEHJIOBBIX JOKJIAJ0B, TPE3CHTALIH.

9. DOxckypcun

DKCKypCUH OpPTaHM3YIOTCS Ha TPEANPHUATHS, B OPTaHU3AIUH, YUPESKICHHUS 10 TPOQHITIO

o0Opa3oBareabHBIX 00IaCTEH.
10.ITonroroBka M yyacThue B KOH(EpPEHLUAX, KOHKypcaxX, BbicTaBKax [lonoxxeHus o

KOH(epeHIUAX, KOHKYpCaX, BHICTaBKaX.

IIpakTHueckue 3aHATUS.

[TonrotoBka pedepara, noKiIaga, CTEHAOBOTO JOKJIana, TE3UCOB, CTaTed, Mpe3eHTalUH,
¢oTo- M BUACONPUIOKEHUN, 3asBKM Ha ydacTue. lloAroToBKa K BBICTYIUICHHIO. 3aliuTa
HCCIIEIOBATEIbCKOTO MPOEKTA.

Htorosoe 3aHsiTHE

[TonBenenre MTOroB pabOTHL. MTOrOBBIE BBICTABKH pPabOT, KOHKYPCHI U ApYrHe (HOpMBI

MIOJIBE/ICHHUS UTOTOB.

IJIABA 7
COJIEPKXAHUE YYEBHOI'O MATEPUAJIA OBPA3OBATEJILHOM OBJIACTHU
«XHUMMHUS»

[TpumepHbIif yaeOHO-TeMaTHYEeCKU I1aH 00pa3oBaTeIbHOM obnacTu™

KonmuecTBo y4eOHBIX YacoB B rof
No (TeopeTHYECKHUX M MPAKTUICCKUX )
i HasBanue paznenos, Tem -
JlourkonbHbIH 6-8 ner 9-10 net 11-13 mer |14 ner u crapug
BO3pacT
BBonHOE 3aHsTHE 1 - 2 - 2 - 3 - 4 -
Pasmens XuMuu 6 10 14 27 25 50 33 65 53 106
2 [ XuMUYECKHE OTBITHI 6 11 12 23 20 33 26 52 40 70
1 SKCIIEPUMEHTHI
3 [M300peTeHus, mone3Has 1 3 2 6 3 7 4 8 5 15
MOJICIT, IIPOMBITIIIICHHBIH
oOpaserr,
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[PALIMOHAT3aTOPCKUE
[pe/IIOKEeHUS

4 |Metonpl MONCKA HOBBIX 1 3 2 6 3 7 4 8 5 15
TEXHUYECKUX PELICHUI

5 MeTtoab! 1 3 2 6 3 7 5 9 6 20
ICCIIEA0BATEIHLCKOIO
TBOpUCCTBA

6 |MccaemoBaTeabCKue 6 11 8 16 10 20 11 33 20 33
[IPOEKTHI 10 BHIOPAHHOM
[TEMAaTHKE

Y aeOHbIe SKCKypCHH 4 - 8 — 12 - 12 - 12 —

[TonroroBka u y4yactue B 1 3 2 6 4 8 4 8 8 16
I::OH(bepeHHI/I}IX,
OHKYpPCaXx, BEICTaBKax

l1Torosoe 3ausarue - 1 - 2 - 2 - 3 — 4
Bcero 72 144 216 288 432

* Pa3zpaboTaH Ha ofnH y4eOHBIH rox (36 yaeOHBIX He[lelb), SIBISIETCS IPUMEPHBIM H MOXKET UMETh HHOE
KOJINYECTBO YUEOHBIX YaCOB B 3aBHCUMOCTH OT CPOKa Pean3aliy MporpaMm oO0beANHEHUH 10 HHTEpECaM.

OuHas popma nogydeHus 00pa3oBaHHs

KonnuectBo yacos

° HasBanue pa3nenos, Tem
Ne pasit > Bcero B Tom umncie

n/n
1acos TeopeTnueckux IpakTHYeCKHUX

ot 30 % 1o 40 % ot 60 % 1o 70 %

3aounas Gopma nosyueHust oopazopanus (g yyamuxcs 11 et u crapuie)

KonunuecTBo uyacos

Bcero *
Ne HasBanue pazzenos, Tem 4ACOB OuHBIX 3aHATHH
n/m Teopernueckux [pakTryecknx (TeopeTnuecKux
1 TIPAaKTHYECKUX )
~30 % ~ 60 % ~10 %

JuctanunonHas Gopma moixydeHus oopasoBaHus (s yqamuxcs 11 neT u crapie)

KonungecTBo yacos
Ne Bceero
Hasanue paznenos, Tem
o 4acoB KonTponbHbIX
Teopernueckux IIpakTnueckux
(TIpaKTHYECKUX)
~30% ~50 % ~20 %

Coneprxanue oOpa3oBareapHON 00macTn
BBonHoe 3ansaTHE
Ponp u 3Hauenue oOpaszoBarenbHOI oOmacTi «Xumus». [IpaBuiia 6e30macHOr0 NOBEACHUS
y4YaluXxcsl Ha 3aHATHIX, BO BpeMs MpoBeAeHHs KOHGEpEeHIIUH, BRICTAaBOK, KOHKYPCOB, CJIETOB.
[IpaBuna paboTsl ¢ AeBalicamMi.
1. Pazgensl xumnu
N3ydeHrne OCHOB OpPraHMYECKOW XMMHH, HEOPTAaHUYCCKOW XUMHUHU, (PU3HUECKOU XUMUH,
AQHAIUTUYECKOW XUMHUU, OMOXUMUHU.
IIpakTHueckue 3aHATHS.
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Pemenne XMMHMYECKUX 3aJad I10 OCHOBHBIM pa3zeiam XUMHH.

[IpumeHneHne mporpaMMHOTO 0OecTeyeH s ISl pacue€TOB M MOJIETMPOBAHUS B 00JIACTH XUMUHU.
2. XMMUY€ECKHUE OMBITHI U IKCIIEPUMEHTHI

Knaccudukanuss OnpiTOB MO CTENEHM HMX NPUHIUIHAIBHON ONAacCHOCTH. SIJOBUTHIE,
CWJIBHOZICHCTBYIOILIME, B3pPbIBUAThIC, CaMOBOCILUIAMEHSIOLMECS BellecTBa U cMmecH. [IpaBuia
XpaHEHUsl peakTUBOB U cMecei. [IpaBuna u npuemMbl NpoBEAECHUS XUMUYECKUX ONBITOB. Buibl
XMMHUYECKON TmocCynpl, €€ MbIThe M cymka. Motomme cmecu. [IpaBunma  paboTel ¢
HarpeBaresbHbIMU TpubopaMu. TexHuka HarpeBanus. [IpubopbI U1t XUMUYECKUX OTIBITOB.
XumMuyeckuid SkcnepuMenT. OyHKIHUHU U BUBI XUMUYECKOTO SKCIIEPUMEHTA.

IIpakTHueckue 3aHATUS.

[IpoBeneHne XMMHMYECKMX ONBITOB W OSKCIIEPUMEHTOB. 3aHUMAaTejIbHble XHMHUYECKHE
OTIBITHI.

3. U300peTeHus, nose3Hasi MOJIENb, IPOMBIIIJIEHHBIH 00pa3el, palroHaIn3aTOPCKUe

IIPETI0KEHUS

[TarenT Ha n300peTeHNe, NONE3HYI0 MOJEIb, TPOMBIIICHHBII 00pa3el.

Panmonanusaropckoe mnpemioxkenue. llpusHaku panuoHaIM3aTOPCKOIO IPENTIOKEHMUS.
3asiBIeHHE O PpaAlMOHAIN3AaTOPCKOM MpeaoXKeHUH. VIcronb3oBaHWe paluoOHAIN3aTOPCKOro
IIPEI0KEHNUS.

Hayuno-texnuueckas u mnareHTHass wuH(opmauusa. [latentHsiii nouck. OOBEKTHI
HayyHOTeXHHYecko  uHpopmammu.  Hocutenn — HayyHO-TEXHMYECKOHM  HMH(OpMaIMH.
WNudopmannonHslii mouck u 06a3bl JaHHBIX. [IOMCKOBBIE CHCTEMBI.

MesxayHapoHast aTeHTHasl KjlacCUu(UKaLus.

IIpoBeneHne MATEHTHOIO IIOMCKAa: TEMAaTHYECKOI0, HMMEHHOIO, HYMEpALHMOHHOIO,
MaTEeHTHO-TIPAaBOBOTO.

4. MeTozbl IONCKA HOBBIX TEXHUYECKUX PEILICHUN

Metonst TPU3. ndpopmarrionHslit pouA. AITOpUTM petieHus U300peTaTeNbCKUX 3a/1au.

AcconatuBHble METOIbl: MeTof (OKAJIbHBIX OOBEKTOB, THPJISHA ClydailHOCTEH W
acconuanui.

MeTo/1 KOHTPOJIBHBIX BOIPOCOB: CIIUCKU HABOASAILIMX U KOHTPOJIbHBIX BOIIPOCOB.

MeTon MO3roBoro MmTypMa: OTOOp TPYMIbI JIMIl JJs T€HEPUPOBAHMUS UAEH W TPYIIIBI
9KCIEPTOB; OpraHU3alMsl [Ipolecca FeHepupoBaHus ujiel; pukcanus BbIABUHYTBIX UIEH; OLIEHKA
3a(pUKCUPOBAHHBIX UJIEH C MOMOIIBIO AKCIIEPTOB U BBIOOP Hanboee palioHaIbHBIX.

Merton cuHEKTHKHU: (GopMyIupOBaHHE MPOOIEeMBbI B OOIIEM BHJIC;, HadyaJbHBINA aHAU3
po0JaeMbl; T€HEPUPOBAHUE HJAEU PEIIEHUS TEXHUYECKOW 3a/aud; HCIOIb30BAHHE aHAJIOTHM:
NpSIMBIX,  JIMYHBIX, CHMBOJMYECKHX, (AHTACTUUECKHX, Ppa3BUTHE M  MaKCUMajbHas
KOHKpETHU3alus UJieu, TPU3HAHHOW Hanbosee yaaqHoi.

Merton aHanmM3a B3aUMOCBS3aHHBIX OOJIACTEW pPELICHHS: BBISBICHHE HECKOIBKHX
BO3MO)KHBIX BAPHAHTOB B KaX/101 00/1aCTH peIIeHUi; onpeielieHne BApHaHTOB, HECOBMECTUMBIX
Jpyr C OpyroM, BBIOOP M3 COBMECTHMBIX BapHaHTOB Haubolee MPUEMIIEMOTO C TOUKH 3PEHUS
L€ PEIICHUs TPOOIEMBI.

WHble MeToAbl pelieHus TEeXHUYECKHX 3aJad: MeToJ] (yHKIHMOHAIbHO-CTOMMOCTHOTO
aHaM3a, METOJ WCIIONB30BAHUS CIyYalHOCTEH, MOP(OIOTUIECKHA METON, METOA CTPaTeTuH
CEMHKPATHOI'O ITOMCKA U IPyTHe METO/IBI.

IIpakTHueckue 3aHATUS.

Pemienne xuMuyeckux 3aad M [JJAHUPOBAHUE ONBITOB M HKCIEPHUMEHTOB C
ncnoiap3oBanuemM meronos TPU3.

5. MeToap! HccneaoBaTeabCKoro TBOPUYECTBA

OCHOBHBIE TOHATHUS MCCIENOBATEIbCKOIO TBOPYECTBA. BBeneHuE B MCCIIEAOBATENIbCKYIO
paboTy: acmekT, runoTe3a, uaes, HayuHas JUCLUIUIMHA, HayyHas TeMa, IpoekT. Teopus, HayuHOE
UCCIIeIOBaHNE, HAaydyHOE IO3HaHue, HayuHbI (akt. O030p, 0OBEKT, MpeAMET HCCIel0BaHus,
HIPUHLHUIL, Tpo0OIeMa, yMO3aKIIIOUEHHE, BHIBO/L.
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MeTonpl Hay4YHOTO TIO3HAHMS: HAONIONEHUE, CpaBHEHUE, W3MEPECHHE, OSKCIICPHUMEHT,
abcTparupoBaHue, aHAIU3 W CHHTE3, HCTOPUYECKHA METOJ, METOJ] BOCXOKICHHS OT
abCTPaKTHOTO K KOHKpEeTHOMY. [I[prMeHeHune TIornuecKkux 3aKOHOB U MPaBUJT: 3aKOHBI TOXKIECTBA,
NPOTHUBOPEYNS, HCKITIOUEHHE TPETHET0, MPAaBUIa MOCTPOCHUS JIOTUIECKHIX OIPECIICHHH.

[TpakTuveckue 3aHsATHS.

Bri6op Tembl nccnenoBanus; 000CHOBaHHE aKTyaJIbHOCTH BHIOPAHHOM TEMBI, TOCTAHOBKA
eI ¥ KOHKPETHBIX 3a]1a4, OTpe/ie]IeHne 00BEKTa U IPEAMETa HCCIISIOBaHuUs, BRIOOP METOIOB U
METOIMK IPOBEACHUS; OIMCaHHe IMpolecca, OOCYXKIEHHE pe3ylbTaToB HCCIEeIO0BAHU,
(hopMyITUpOBKa BBIBOJIOB U OLIEHKA ITOJTyUYEHHBIX PE3YJIBTATOB.

6. MccnenoBarenbckue MPOEKTHI IO BHIOPAHHOM TeMaTHKe

Bri6op Temsbl mpoekra. @opmynupoBKa 1enu u 3amad uccienoBanus. OOBEKT U MpeaMeT
uccienoBanus. ['unoreza. O6G0CHOBaHUE aKTYaIbHOCTH M HOBU3HBI. OnpeeieHue METOIOB.
Cocrapienue mniaHa.

Co6op u ananu3 uHpopmauu. ONTHMaJIbHBII BEIOOD PELICHHUS.

[ToaroroBka K 3amuTe UCCIENOBATEIBCKOTO MPOEKTa, MPOTPAMMHOTO TPOJIYKTa, MOJIEIIEH,
npuOopoB, obopynoBaHus. [IcHXOIOrHUeCKUd acTIEKT TOTOBHOCTH K BBICTYIIJICHHIO, TPEOOBAHMSI
K JOKJaTy, Tpe3eHTAlMH, KyJIbTypa BBICTYIUICHUS M BEICHHUS IUCKYyCCHH, oOpallieHue K
OTIITOHEHTAaM, OTBETHI Ha BONPOCHI, 3aKITFOYUTEIHHOE CIIOBO.

[TpakTrueckue 3aHATHS.

WzrotoBnenne MoOAENW, CO3JaHWE OSKCIEPUMEHTAIBFHOW YyCTaHOBKH. IlpoBenenue
IKCIIEPUMEHTA, CO3/IaHUE MPOTPAMMHOTO MPOAYKTa. PerieHne BOZHUKAIOIIHUX MPOOJIEM.

[Toctpoenune rpaduKoB, aHATU3 PE3YJIbTATOB SKCIEPUMEHTA, BEIYMCIIEHHE TTOTPEIIHOCTH,
tectupoBanue. CpaBHUTENBHBI aHAJIM3 TEOPETUYECKMX pACYCTOB UM OKCIEPUMEHTA.
OO6cyxnenue pe3ynbraroB. KoHCynbTaImu crienuaiincToB. BeiBoab.

Odopmiienne uccienoBarenbckoro mpoekra. [logroroBka pedepartoB, cTareid, T0KIAIO0B,
CTEHJIOBBIX JOKIIAJ0B, IPE3CHTAIIHIA.

7. DKcKypeun

DKCKYpCHH OPTaHU3YIOTCS HA MPEANPUATHS, B OPTaHU3aIUH, YIPEKACHUS 10 MPOQUITIO
00pa3oBaTeIbHBIX 00JACTEH.

8. IloaroToBka M ydacTHe B KOH(EpPEHIHUAX, KOHKYpCax, BbicTaBkax [lonoxkeHus o
KOHKYpCaX, KOH(pepeHIUIX, BEICTaBKaX.

[TpakTuveckue 3aHsATHS.

IToaroroBka pedepara, nOKIana, CTEHIOBOTO JOKIAJAa, TE3MCOB, CTaTeH, Mpe3eHTalllH,
($hoTO- W BUICONPUIIOKEHUN, 3assBKM Ha ydacTthe. [loAroroBka K BBICTYIUICHHIO. 3aluTa
HCCIIEI0BATEIbCKOTO POEKTA.

Nrorosoe 3ansTue

[TonBenenne uToroB paboThl. MITOrOBBIE BBHICTABKH PabOT, KOHKYPCHI U Apyrue (HOpMBI

TTOJIBEICHHSI HTOTOB.
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