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THUITIOBASI IPOIT'PAMMA
JOIOJIHUTEJIbHOT0 00pa30BaHMs 1eTeill M MOJIOIEKU
(ecTecTBeHHO-MaTeMAaTH4YeCKUIl NPOQUIIb)

I'JIABA 1
OBIIME TOJIOKEHUA

1. Hacrosmiast TunoBasi mporpaMma JOMOJHUTEIBHOTO 00pa30BaHUS JETeid M MOJOACKH
€CTECTBEHHO-MaTeMaTH4YecKoro npoduis (nanee — mporpamma) omnpejaesseT Leld U 3ahayu
M3yueHus oO0pa3oBaTelIbHBIX 00JIaCTEH, TeM, YYEOHBIX MPEAMETOB, YYEOHBIX IUCIUIUIMH,
YPOBHU MX U3Y4EHHUs, CPOK MOTYUECHHUS JIOMOJIHUTEIBLHOIO 00pa3oBaHus, yueOHO-TeMaTHUYECKUI
IUIaH, BpeMs Ha M3yuyeHue oOpa3oBaTeNIbHbIX 00JacTeil, TeM, y4eOHBIX MPEAMETOB, YUEOHBIX
JTUCLUIUIMH, BUJBI 3aHATHH, peKkoMeHIyeMble (OpMbI U METOAbl 00yueHHs] U BOCIUTAHUS IPU
peanu3au 00pa3oBaTEIbHON MPOTPAMMBI TOTIOJIHUTEIILHOTO 00Pa30BaHMs JETEH U MOJIOJICHKH.

2. Hacrosimass mporpamma paspabotana B coorBeTcTBUM ¢ Koxpekcom PecnyOuuku
benapyce 00 o6pa3oBaHuU, UHBIMU aKTaMU 3aKOHOJIaTEJIbCTBA.

3. Hacrosimast mporpamMma sIBJIssieTCsl OCHOBOM Uil pa3pabOTKMU Mporpamm oO0beIMHEHUN
[0 MHTEpecaM, HHAMBHUIyaJIbHbIX [pPOrpamMM JOIOJHUTENBHOIO  00pa3oBaHus  JieTeil
Y MOJIOZIEKHU ¢ 0a30BBIM M MOBBILIEHHBIM YPOBHIMHU U3y4eHUs! 00pazoBaTeIbHbIX 00aacTel, Tem,
Y4eOHBIX IMPEIMETOB, YYeOHBIX AMCUUIUINH YUYPEKICHUSIMH JIOTIOJHUTEILHOTO 00pa3oBaHUs
JeTel U MOJIOAEKH, HMHBIMH YUYPEXIEHUSIMH OOpa3oBaHMs M MHBIMU OpraHU3alMsIMH,
OCYIIECTBISIOIMMU  00pa30BaTENIbHYIO JI€ATEIbHOCTb, PEATU3YIOIIMMU 00pa30BaTEIbHYIO
IIPOrpamMMy JIOTIOJIHUTEJILHOTO 00pa30BaHuUs JIeTe U MOJIOAEHKH.

4. O6pa3oBarenbHbIMU OONACTAMU HACTOSLIEH MPOrpaMMBbl SBISIOTCS «ACTPOHOMUSY,
«Mudopmarukay, «Matematukay, «Pobororexnukay, «Dusnkay, « XuMus».

5. OcHoBHOI (opMOIl opraHuzaluu 00pPa30BATEIBLHOTO Ipollecca SBIAETCS 3aHATHUE:
TEOPETUYECKOE U MPAKTUYECKOE.

6. llenp HacTOsIEH TpOTpamMMBI: CO3JaHUE YCIOBUH st OOydeHHs, BOCHHTAHUS
U pa3BUTHUS  y4YallUXCsl CPEACTBAMHM TEXHHYECKOrO0 TBOPUECTBA U HMCCIEA0BATEIbCKOM
U TIPOEKTHOM pabOoThI B €CTECTBEHHO-MaTeMaTHUECKO 001acTH.

3azauy HAaCTOSIIIEN IPOrPaMMBbI:

pa3BUTHE MOTUBALINU YYaIlUXCs K TIO3HAHUIO U TBOPYECTBY;

YIOBJIETBOPEHHE 00pa30BaTEIbHBIX MOTPEOHOCTEH ydYalMXcs B 00JIACTH €CTECTBEHHO-
MaTeMaTHYeCKUX HayK, MCCIIEIOBATENbCKOM U MPOEKTHOW paboTe, TEXHUYECKOM TBOPYECTBE,
M300peTaTesbcTBE M PAlMOHAIU3AaTOPCTBE, MH(POPMAIMOHHBIX TEXHOJOTHUSAX, IOCPEICTBOM
npuMeHeHus eMeHToB STEM-o6pa3oBanus;

(dbopMHUpOBaHHE TOJUTEXHUYECKOTO MHPOBO33PEHHUS M IMPOCTPAHCTBEHHOTO MBIIUICHUS,
LIEHHOCTEN NH)XEHEPHO-KOHCTPYKTOPCKOM, UCCIIEA0BATEIBCKON U TPOEKTHOM 1€ATEIbHOCTH;

npodeccuoHaIbHast OPUEHTALMS YUAIIMXCS HA HAyYHbIE U TEXHUYECKUE CIIEIMaIbHOCTH;

yKperuieHne (pU3MuecKoro 1 HpaBCTBEHHOT'O 3/10POBbsI yUaIlIUXCS;

dhopmMupoBaHHE KYJIbTYpPHI ObITA M TOCYTA YYAIIUXCS.

7. Llens o6pa3oBaTenbHOM 001aCTH «ACTPOHOMUS):

CO3JIaHME YCJIOBHM ISl TMOJy4eHHUS 3HAHUM O 0a30BbIX ACTPOHOMHUYECKMX U (pu3HKO-
MaTeMaTHYeCKUX TEOPHsIX, pOPMUPOBaHUE YMEHUN MPUMEHSTh UX B HAYUYHBIX HCCIIEIOBAHUSX.

3amaun 006pa3oBaTenbHON 00J1aCTH «ACTPOHOMUS»:

MOJlyYeHHe 3HAHUH OCHOB AaCTPOHOMHUHM — CHCTEMBl HaYaJbHBIX, OOIIMX OCHOBHBIX
U CHEIHUAJbHBIX AaCTPOHOMHUYECKMX 3HAaHUHM, BKJIIOYAIONIMX B cebd  QopMHpoBaHUE
ACTPOHOMHUYECKUX TOHATUN 00 acTpOHOMHUHM KaK HayKe, OCHOBHBIX €€ pasjenax, MeToJax
U UHCTPYMEHTAaX IIO3HAHMS, OCHOBHBIX TEOpHUSAX, 3aKOHaX M O (U3MUECKON mnpupoae
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KOCMHYECKHUX TPOIIECCOB, KOCMHUYECKIX OOBEKTOB i KOCMHUECKUX SIBJICHUH;

(dbopMHpOBaHWE YMECHUN W HaBBIKOB IIPUMEHEHUSI aCTPOHOMHYECKUX 3HAHWW Ha MPAKTHKCE;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHHS MOJPACTAIOIIETO ITOKOJICHUS B XOC
dbopmupoBanusi 0000IIEHHOTO HAYYHOTO MPEICTaBICHHUS O BcelneHHOW, 0OmUX MPHUHIIUIAX
MHUPO3JaHUS U CHCTEME METOAOB HAayYHOTO MO3HAHHS HPUPOIBI, BOCIUTAHUE HPABCTBEHHOCTH
Y TYMaHUTapHO-3CTETUYECKUX HAYa;

(dbopMHpOBaHHE YCTOHYMBOTO IO3HABATEIHHOIO HMHTEpEcCa M Pa3BUTHE IMO3HABATEIBHBIX
BO3MOXKHOCTEH  ydammxcs (OBIaJ€HHE PA3HOOOPA3HBIMH  JIOTUYECKHMHU  OIEpalMsIMHU,
MOJIBE/ICHUE K 00Jiee CIOXKHBIM YPOBHSM OO0OOIIEHHSI, MEpeXoa OT (OpMabHO-JIOTHISCKUX
(GbopM MBIIIICHHS K Ka4eCTBEHHO 00Jiee BBICOKMM TUAJICKTUYECKAM W TBOPUECKUM (HopMam
U IPyToe).

8. Llens oOpazoBarenbHOM obnactu «MHpopmaTukay:

CO3lIaHME YCIOBHW it (OPMHPOBAHUS KOMIIBIOTEPHOH TI'PaMOTHOCTH, pa3BUTHS
JIOTHYECKOTO W QJITOPUTMHYECKOTO MBIIUICHUS, BOCIHTAaHUS HH(DOPMAIIMOHHOW KYJIBTYPbI
yUaITIXCSl.

3amaun obpazoBaTenbHOU obnact «Hpopmarukay:

bopMHpOBaHHE TEOPETHYSCKUX 3HAHMM M NPAKTUYECKUX YMEHHH B 00Jjactu
WH(POPMATHKH, AITOPUTMHU3AIUH U IIPOTPaMMUPOBAHHS, MH(POPMAIIMOHHBIX
Y KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

(dhopMHUpOBaHHE YMEHHUI WHINBUAYATHHON U KOJUICKTHBHOU PabOTHI;

BOCIIUTAHHE TPYAOIIOOMS, OTBETCTBEHHOTO OTHOIICHUS K COOJIOJCHUIO ATHYECKHX
U HPABCTBCHHBIX HOPM TPU HCIHOJH30BAaHUU WH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH.

9. llens oOpa3oBaTeabHOM 00acTH «MareMaTukay:

CO3JIaHME YCIIOBHH JJIsl OBJAJEHUS YYAaIlUMHCS CHCTEeMON MaTeMaTHYeCKUX 3HAHMH,
MO03HABATEIPHBIX yYMEHUH W HaBBIKOB, (OPMHPOBAHHWE HA 93TOH OCHOBE MHUPOBO33PCHUS,
HPABCTBEHHBIX U JIPYTHX KAYECTB JIUYHOCTH, PA3BUTHE €€ TBOPUECKUX CIIOCOOHOCTEH.

3amaun oOpa3zoBarenbHOMN o0nacTu «MaremaTukay:

NPUOOPETEHUE KOHKPETHBIX MAaTEMAaTHYECKUX 3HAHHM, HEOOXOIUMBIX Ul MPUMEHCHHUS
B TPAaKTUYECKOH NEeATENbHOCTH, Ui W3YyYSHHS CMEXKHBIX IUCIUIUINH, I TPOIOJIKCHUS
o0pa3oBaHus;

WHTEIUIEKTyaJIbHOE  pa3BUTHE  y4YalIMxcs, (OPMHPOBAHWE Ka4deCTB  MBIIUICHUS,
XapaKTepPHBIX JJIsI MAaTEMAaTHUECKON AeSITeNFHOCTA U HEOOXOIUMBIX YETIOBEKY JJIsl TOJHOIICHHOMN
’KH3HHU B OOIIIECTBE;

dbopMupoBaHHE TpEACTaBIEHUN 00 HAEIX U METOJaX MaTeMaTHKH, MaTeMaTHKe Kak
(dbopme onricaHUsI B METOE TO3HAHUS JEHCTBUTEIHLHOCTH,

(dbopMHpoBaHUE MPEJCTABICHUNH O MaTeMaTHKe KaK 4acTH OOIIeYeIoBEeYeCKON KYyJIbTYpHI,
3HaYMMOCTH MAaTEMaTHKH B Pa3BUTHUU UYEIOBEUYECKON MUBMIIM3ALMU U COBPEMEHHOTO OOIIECTBa;
BOCIHUTAHHE YCTOWYHBOTO HHTEPECA K U3YYCHHIO MAaTEMaTHKU.

10. Llenb o6pazoBarenbHOI 001acTH «POOOTOTEXHUKAY:

CO3/IaHHME€ YCIOBUM JUIsl U3yUYEHHsT OCHOB AQITOPUTMH3AIMU W MPOTPAMMHPOBAHUS
C WCTOJB30BaHUEM POOOTOTEXHUYECKHX KOHCTPYKTOPOB, DPAa3BUTHE HAYyYHO-TEXHUYECKOTO
U TBOPYECKOIrO IMOTEHIMAla YyYalluXcs IMyTEeM OpraHu3allui UX JEATeIbHOCTH B Ipoliecce
WHTETPAllMd  HAYaJIbHOTO  WH)XCHEPHO-TEXHWYECKOTO  KOHCTPYHPOBAaHHS W OCHOB
POOOTOTEXHUKH.

3amaun obpazoBaTesbHON 001acTu «POOOTOTEXHHUKAY:

O3HAKOMJIGHHE YYaIIUXCSl C KOMIUIEKCOM O0a30BBIX TEXHOJOTHH, MPUMEHSEMBIX IpH
CO3/1aHUU POOOTOB;

peanu3anusi MEXIPEAMETHBIX CBsi3el ¢ (u3ukoil, MHPOPMATHUKOM M MaTEeMaTHUKOI;

pelIeHre yJaluMuUcs psia KHOSPHETHUECKUX 3aJad, pe3yJbTaTOM KaIOW W3 KOTOPHIX
Oyzaer paboTaromuii MEXaH|3M MU poOOT C aBTOHOMHBIM YTIpaBJIEHUEM;

pa3BUTHE y YYAIIUXCSI HHKEHEPHOTO MBIIUICHUS;

(¢bopMUpOBaHHE HABBHIKOB KOHCTPYHPOBAHUS, MPOTpaMMHUpPOBaHUuS U I(P(HEKTUBHOTO
WCTIOJIh30BaHUST KHOCPHETUIECKUX CUCTEM;

MOBBIIIEHUE MOTHBALIMM YYAIIMXCS K H300pETaTeNbCTBY W CO3JAaHHI0 COOCTBEHHBIX
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POOOTHU3UPOBAHHBIX CHCTEM.

11. Iens oOpa3oBarenbHOM 00macTu «DU3nKa»:

CO3/1aHH€ YCIOBUU ISl (POPMUPOBAHUS TIO3HABATEIBHBIX WHTEPECOB, MHTEIIEKTYaIbHBIX
U TBOPYECKHUX CIOCOOHOCTEH ydYaluxcsi B MpoOLEcce NPUOOPETEHHs 3HAHMKW W YMEHHH
mo (U3MKE C HCIOJIB30BAHUEM PpA3UYHBIX HCTOYHHKOB HWHGOPMAllMU U COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTUH; TOATOTOBKA IOAPACTAIONIETO TOKOJEHUS K IMOJHOLEHHON
KHU3HU B OOIIECTBE.

3anmaun oOpazoBarenbHOU obnacTu «Du3nKay:

OBJIaJICHHE 3HAHUSIMU O COBPEMEHHOW HAy4YHON KapTHHE MHPA, IIHUPOKUX BO3MOKHOCTSIX
NpUMEHEHHS (PU3NYECKUX 3aKOHOB B TEXHUKE U TEXHOJIOTUU;

M3Yy4eHHE OCHOBHBIX (PH3UUECKUX SIBIICHUI,

oBnajicHue (PyHIAaMEHTAJIbHBIMH MOHATUSAMH, 3aKOHAMU M TEOPUSAMH (U3UKH, a TaKXKe
MeToJlaMu (PU3UYECKOTO HCCIIEI0BAHUS;

OBJIAJICHUE MTPHEMaMH U METOJaMH PelIeHHs] KOHKPETHBIX 3a/1a4 U3 Pa3IUYHBIX obOjacTeit
(bu3HKY;

(dbopMHUpOBaHNE HABBIKOB MTPOBEACHUS (PHU3MUECKOTO HKCIIEPUMEHTA,;

pa3BUTHE MBIIICHUS YydYalluxcs, (OPMUPOBAHHWE y HHUX YMEHHH CaMOCTOSATEIbHO
nproOpeTaTh M MPUMEHSTh 3HAHUS, HAOIIOATh U OOBICHATH (PH3UUECKUE SBIICHHS,

(dbopMupOoBaHHE TIO3HABATENLHOTO MHTEpeca K (U3MKEe U TEXHHUKE, Pa3BUTHE TBOPYECKHX
CTIIOCOOHOCTEH, 0OCO3HAHHBIX MOTHBOB yYUCHHS,

MOJITOTOBKA K MPOAOKEHHI0 00pa30BaHus U CO3HATEILHOMY BBIOOPY Mpodeccuu.

12. Iens oOpa3oBatenbHOM 00IacTH « XUMUS»:

CO3/IaHHE YCIOBHM ISl IPUOOPETEHUsl y4YalllUMUCA 3HAHUW O BEUIECTBAaX, UX CTPOCHHH,
IpeBpalleHUsIX U TpaHcpopmanuu B Ouocdepe, GopmMupoBaHHE KOMIIETEHTHOW JUYHOCTH,
TOTOBOM K JalbHEWIIEMYy XHUMHUYECKOMY OOpa3oBaHHIO U CaMOOOPA30BaHMIO, a TaK¥Ke
K IIpo¢eCCHOHATTN3AIIHH.

3agaun 00pa3zoBaTeabHOM 00J1aCTH «XUMUS»:

M3y4YeHHUE U MOHNMaHNe 3aKOHOB XUMHUH;

o0y4yeHHe yJaluxcs TeOPeTUYeCKUM OCHOBaM 3HAHHMM O cOCTaBe, CTPOSHUM M CBOMCTBAX
BEIIECTB;

OBJI/ICHUE YMEHUSAMHM HaONI0/aTh XMMHUYECKHE SIBICHHs, NPOBOAUTH XUMHUYECKHH
SKCIIEPUMEHT, MPOU3BOAUTh pacueThl Ha OCHOBE XMMHUYECKHX (POpPMYJ BEIIECTB U ypaBHEHUI
XMMHUYECKHUX peaKIuii;

pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB U HMHTEIIEKTyaJIbHBIX CIIOCOOHOCTEH B Ipoliecce
IIPOBEICHUSI XMMHYECKOTO 3KCIIEPHUMEHTa, CaMOCTOATENBHOTO MPUOOPETEHHs]  3HAHUMN
B COOTBETCTBUH C BO3HUKAIOIINMU KU3HEHHBIMH MTOTPEOHOCTSMHU;

NPUMEHEHHE TOJTYYEHHBIX 3HAaHUM W YMEHMH A7 6€30MacHOr0 HMCIOJIb30BaHHs BEIIECTB
U MaTepHasioB B OBITY, CEJILCKOM XO3SIICTBE U HAa MPOU3BOJCTBE, PELICHUS MPAKTHUYECKHUX 3a/1a4
B TOBCE/IHEBHOW JKU3HU, TNPEIyNpEeKICHUS SBIECHUH, HAHOCALIMX Bpel 30pPOBBI0 UEJIOBEKa
U OKpY’Karoule cpeze.

13. ®opmMbl M MeTOIBl peanu3alM I[porpaMMbl  OOBEIUHEHHS IO MHTepecam
(PKCTIepUMEHTAIBHBIX MPOTPAaMM  JIOTIOJIHUTEIFHOTO O00pa3oBaHUs JETel W MOJOJICKH,
WHAWBUIYAIbHBIX IPOrpaMM  JIONMOJHHUTEIBHOrO 00pa3oBaHUs JleTed M MOJIOJIEXKH)
MoAOUpPAIOTCSI C  Y4YeTOM  IIO3HABaTENbHBIX HHTEPECOB, BO3PACTHBIX  OCOOEHHOCTEH,
MHIMBUYaTbHBIX BO3MOXKHOCTEH ydaIlMXCsl U CHEHU(PHUKH CoAepkaHUs 00pa3oBaTeIbHOM
MIPOrpaMMBbl TOMOJHUTEILHOTO 00pa30BaHUs JETeH U MOJIOJIEHKH.



Hayuonanwnuotit npasosoti Unmepnem-nopman Pecnybnauxu benapyce, 16.02.2024, 8/41011
I'JIABA 2
COJIEP’KAHUE YYEBHOI'O MATEPHUAJIA OBPA3OBATEJIBHOM OBJIACTH
«ACTPOHOMMUSA»

[TpuMepHBIi yueOHO-TeMaTHYECKUH TIaH 00pa30BaTeIbHOM 00J1acTh ™

KonndecTBo y4eOHBIX 4acOB B T'OA
Ne (TeopeTHUEeCKUX U MPAKTUYECKHUX)
/1 Haspanme pasnenos, Tem JIOLITKOIBHBIH 14 ner
6-8 mer 9-10 ner 11-13 ner
BO3pACT W cTapuie
BBoaHOE 3aHsATHE 1 - 2 - 2 - 3 — 4 -
1 |Pa3gens! acTpoHOMUN 3 7 5 15 14 28 20 36 25 50
2 |docTymHast aCTPOHOMUS 3 7 5 15 11 22 15 29 20 40
3 |ActpoHOMHUUECKHE 1 3 2 6 3 7 4 8 5 15
MHCTPYMEHTHI 1 OCHOBHBIE
METO/IbI HAOMIOACHU I
4 |ActpoHOMHYECKHE 2 5 5 10 7 13 8 26 17 33
[UIaHETAPUH
5 |[Iporpammsr 06pabOTKH 3 7 7 14 11 22 14 28 28 56
ACTPOHOMHYECKHX
M300paskeHIH
6 [MeToabl MOMCKA HOBBIX 1 3 2 6 3 7 4 8 5 15
TEXHUYECKUX PELICHUH
7 Metomst 1 3 2 6 3 7 5 9 9 17
MICCIIEI0BATEIECKOTO
TBOpYECTBA
8 [HccnenoBarenbckue 6 11 8 16 10 20 15 29 18 35
[IPOEKTHI 110 BEIOpaHHON
TEMaTHKE
9 [Okckypcun 4 - 8 - 12 - 12 - 12 -
10 [[MoaroroBka u y4acTtue 1 3 2 6 4 8 4 8 6 18
B KOH(pEepeHINX,
KOHKYpCax, BbICTABKaX
HroroBoe 3aHsATHE — 1 — 2 — 2 - 3 — 4
Bcero 72 144 216 288 432

* Pa3paboTaH Ha OquH y4eOHBIN rof (36 y4eOHBIX Helenb), SBIACTCS NMPUMEPHBIM U MOXKET UMETh MHOE
KOJIMYECTBO YYSOHBIX YaCOB B 3aBUCHMOCTH OT CPOKa pean3aluy NporpaMM oObeIMHEHHH 110 HHTEpecaM.
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Ounas ¢opma moaydeHust 00pa30BaHUS

KomnuecTBo yacoB

Ne HazBanwue paznenos, B oM ancae

/1 TeM Bcero gacos
Teopernueckux [IpakTrueckux

ot 30 % no 40 % ot 60 % mo 70 %

3aounas popma nonydueHus odpazoBanus (s yuammxes 11 et u crapie)

KonuuectBo yacoB
Ne Bceero OUYHEBIX 3aHATHI
HasBanue pa3znenos, Tem
w/m JacoB TeopeTuaeckux [pakTryeckux (TeopeTuuecKux
¥ TIPaKTHIECKUX)
~30% ~60 % ~10%

JucraHiMoHHas popma nosrydeHus: 00pa3oBaHuUs
(nns yyamuxcs 11 net u crapie)

Konmuecto yacos
No  |Ha3BaHue pa3fenos,
Bcero yacos KoHTponpHbIX
wn TeM TeopeTtnaeckux IpakTryecknx
(IpaKTHUECKUX)
~30% ~50 % ~20 %

Coneprxanue oObpa3oBaTenbHOM 0ob1acTu
BBonHoe 3ansTHE

Pone u 3HaueHue oOpa3oBarenbHOM o00nacTu «ActpoHomus». IIpaBmiia Ge3omacHOro
MOBEICHUS YyYalllMXCs Ha 3aHATHUSX, BO BpEMs MPOBEICHUS KOH(EpeHIUH, BbHICTABOK,
KOHKYPCOB, clieToB. [IpaBuia paboTsl ¢ neBaiicamu.

1. Paznenbl acTpoHOMUUN

ACTpOHOMUSI:  aCTpOMETpHsl, TEeOpeTHYecKas acTPOHOMMs, acTpo(u3MKa, 3BE3AHAS
aCTPOHOMHS, KOCMOXUMHUS, KOCMOTOHUSI, KOCMOJIOTHSI.

[IpakTnueckue 3aHATHS.

BrInonHenne npakTUYECKUX 3aJaHUN W yIPAKHEHWM, PEIICHHE 3a1ad 110 OCHOBHBIM
pazzesnaM acTpOHOMHH.

2. JloctymHast acTpoHOMUS

3Be31HOe HEOO U ero JOCTOIpHUMeYaTelbHOCTU. [IBikeHue HebecHbIX Ten. ConmHeuHas
cucrema. Couare. 38e315l. ['anakTudeckre 00bEKTHI. DBOIIOIMS BeeleHHO.

[IpakTnueckue 3aHATHS.

N3yuenne  3BesgHoro  Heba.  BusyanbHble UM TEJNECKOMMYECKHME  HAOIOJIECHUS
32 aCTPOHOMMYECKUMH OOBEKTaMU U SIBICHUSMH.

3. AcTpoHOMHYECKHE WHCTPYMEHTHI 1 OCHOBHBIE METO/IbI HAOIIOICHUI

DJNEeKTPOMarHuTHOE HM3JIy4eHHUE: PaJMOBOJIHbI, UHPpPAKpaCHOE U3Iy4YeHUE, ONTUYECKUN
JMana3oH, yabTpaduoneroBoe, peHTT€HOBCKOE, FraMMa-u3Iy4eHne, KOCMHUUECKUE JIyUu.

Teneckonel. Onruyeckas cxema Teleckona. Pa3muyHble CUCTEMBI  TEJIECKOIIOB.
[Ipunannexxuoctu TeneckonoB. Cucrembl oOKyJsipoB. CBetoduiubTpbl. Paznnunble cucTemsl
MOHTHUPOBOK TEJECKOMOB. ATMOC(pEpHblE IOMEXH MpH HAOMIONEHUSIX C ONTHYECKUM
teneckonoM. Actpodotorpadus. I{udposeie Qoroanmaparel. dDotomerpus. I[IpuemuHEKH
u3MydeHus Juia ontudeckod actpoHomuu. I13C-marpuibl (mpubop ¢ 3apsioBOH CBA3BIO).
CnektpanbHblii  aHanmu3. Buasl  cnektpoB. ChoekrTpanbHble  npuOopbl.  CHEKTPOCKOIL.
Cnektporpad.  Pammoactponomusi.  Paamorteneckombl.  Kocmuueckume — ucciepoBaHHS
aCTpOHOMHUYECKUX 00beKTOB. KocMIueckue TenecKornsl.

[IpakTnueckue 3aHATHS.

PaGora ¢ acTpoHOMHYECKMMH HHCTpyMeHTaMHu. [IpuMeHeHHe acTpOHOMHUYECKHX
MHCTPYMEHTOB Juis HaOmiojeHuid. IlpuoOperenue HaBbikoB actpodororpaduu. Habmromenus
Ha yJJaJICHHBIX TEJIECKOIax.
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4. AcTpOHOMHYECKHE TTaHETapUN

W3yyenne u WHCHONBb30BaHME JJIi ACTPOHOMHUYECKHX HAOJMIOJEHUM BUPTYaJIbHBIX
mwranerapueB: StarCale, SkyChart, Stellarium, C2A, HNSky, Astrarium, KStars, SkytechX,
Meade Autostar Suite, TUBA, Megastar, KStars, Stellarium, SkyChart (Cartes Du Ciel), Xplns,
HNSky u npyrux mianerapues.

[IpakTHueckue 3aHATHUSI.

[IpumeHeHne  BHPTYaIbHBIX  ACTPOHOMHYECKMX  IUIAHETApHeB Ul HAOJIOJCHHNA
3a aCTPOHOMHYECKUMHU 00BEKTaMHU.

5. [IporpaMmMbl 00pabOTKH aCTPOHOMUYECKUX U300paKCHUIA

[Tporpammer muist 06paboTKu actpoHoMHuueckux nzoopakenuii: IRIS, RegiStax, PixInsight,
DeepSkyStacker, SAOImage DS9, UTHSCSA ImageTool, Audella, FitsWork, AutoStakkert,
PIPP, Siril, Sequator, Astap, PGMania, StarNet, StarTrails u agpyrue.

IIpakTrueckue 3aHATHS.

[Ipumenenue porpamm Ui 00paboTKU aACTPOHOMHUYECKHUX HaAOII0ICHUI
B actpooTorpadum.

6. MeTo/bI OKCKa HOBBIX TEXHUUYECKUX PEIICHUI

Metoapl Teopun peuieHus: usodperarenbckux 3anad (ganee — TPU3). Teopus pernenus
n3o0peratenbekux 3anad. MupopMmannoHHBIA (OHI. ANTOPUTM pelIeHHs] U300peTaTeIbCKUX
3ajay.

AccouMaTtuBHbIE METOABI: MeTOJ (OKAIbHBIX OOBEKTOB, THUPJISHJ CIIy4alHOCTEH
U aCCOLIMAIINH.

MeTo 1 KOHTPOJIBHBIX BOIPOCOB: CIIMCKHU HABOSIINMX U KOHTPOJIbHBIX BOIIPOCOB.

MeToa MO3roBOro ImITypma: OTOOp TPYIIBI JUI[ A T€HEPUPOBAHUS WUIEH M TPYIIIbI
HKCIEPTOB; OpraHMU3alMs IpoIlecca TeHepUPOBAHMS HJIEH; (PUKCAlMs BBIIBUHYTHIX HJICH; OLIEHKA
3a)KCUPOBAHHBIX UEH C TOMOIIBIO KCIIEPTOB U BEIOOP Hanboee palnoOHaIbHBIX.

Meton cuHekTUkH: (opMynHpoBaHHE HPoOJieMbl B OO0IIEM BHUJAE;, HAvadbHBIA aHAIU3
npoOJeMbl; TEHEPUPOBAHUE HJCH PEUICHHUS TEXHHYECKOW 3a/1a4yM; WCIIOJIb30BAaHHE aHAJIOTHIA:
NpSMBIX, JIMYHBIX, CHMBOJHMYECKHUX, (DAaHTACTUUECKHX, pa3BUTHE M  MaKCHUMajbHas
KOHKpeTH3alus Uaeu, Ipu3HaHHON Hanboliee yJauHoM.

Meton aHaiu3a B3aMMOCBSI3aHHBIX OOJAacTeil pelieHHs: BBIIBICHHE HECKOJIbKHX
BO3MOJKHBIX BAPMAHTOB B Ka)KJJOU 00JIaCTH pellleHuil; onpesiesieHe BapuaHTOB, HECOBMECTUMBIX
JpyT C OpYyroM, BBIOOpP U3 COBMECTHMBIX BapHaHTOB HaubOoyiee MPUEMIIEMOIO C TOYKH 3pEHUS
LIeJIN PeIeHUs TPOOIEMBI.

WHble MeTOnbl pelieHus] TEeXHUYECKUX 3a7ad: MeToj| (YHKIHMOHAJIBbHO-CTOMMOCTHOIO
aHaJln3a, METOJ MCIOJIb30BaHUS CIlydallHOCTEH, MOP(OJOTHYECKHII METOJ, METOJl CTpaTeruu
CEMHMKPATHOI'O IIOUCKA U APYTHE METOJBI.

[IpakTUueckue 3aHATHS.

Pemrenue actpoHOMUYECKHX 3a/1a4 C UCTIOJIb30BaHEM MeTo10B TPU3.

7. MeTo/pl nccIe10BaTeNbCKOro TBOPUECTBA

OcCHOBHBIE TIOHATHS MCCIENOBATEIBCKOIO TBOPUYECTBA. BBENEHHE B MCCIIENOBATEIBCKYIO
paboTy: acmekT, TUIOTe3a, HJAesd, HaydyHas [UCIUIUIMHA, Hay4yHas TeMma, NpoekT. Teopwus,
HayyHOE HCCJIeIoBaHUE, HAay4yHOe II03HaHHWe, HayuyHbli (akt. OO630p, 0O0BEKT, NpeaMeT
MCCIIEI0BAHMSI, IPUHITUI, TPOOIeMa, YMO3aKIIOUe€HHE, BBIBOJL.

OOmiast cxema HccaeloBaHUs: BHIOOP TEMbI MCCIIEOBAHUS; OOOCHOBAaHUE AaKTyaJbHOCTHU
BbIOPAHHOM TEeMBI, IOCTAHOBKA LI€IM U KOHKPETHBIX 3ajay, OnpeseneHre oObeKTa 1 mpeaMera
UCCIIEIOBaHMsI, BHIOOp METOJOB M METOJUK IPOBEJEHUS; OMHMCAHME Ipoliecca, OOCYKIeHHE
pe3yIbTaTOB MCCIIE0BAHNUS, (OPMYINPOBKA BEIBOJOB U OLIEHKA ITOJyYEHHBIX PE3YJIbTATOB.

Metoabl Hay4yHOro IIO3HaHMA: HaONIOJEHHE, CpPaBHEHUE, H3MEPEHHUe, HKCIEPHUMEHT,
abcTparupoBaHue, aHali3 W CHHTE3, HCTOPHUYECKHH  METOJ, METOJ| BOCXOXICHUS
OT a0CTPAaKTHOTO K KOHKpeTHOMY. I[IprMeHeHHe JOTrMYecKHMX 3aKOHOB M TPABUI: 3aKOHBI
TOXKJIECTBA, MPOTHUBOPEUMsSI, MCKIIIOUEHUSI TPETbEro, IMpaBWiia IOCTPOCHUS JIOTMYECKUX
onpeIeIeHUH.

[IpakTuueckue 3aHATHS.

OOcyx/eHrne TOTOBBIX ACTPOHOMHYECKHMX IPOEKTOB M HCCIIEIOBaHMUM, BBIMOJIHEHHBIX
yYalMMHCs.
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8. UccnenoBaTenbCKue MPOEKTHI 11O BEHIOPAHHON TEMATHKE

Bri6op Tembl npoekta. @opMyIHpOBKa LENH U 337ad aCTPOHOMHUYECKOTO HCCIIEIOBaHUS.
OOwvexkT W mnpeamer wuccnenoBanus. [wumore3a. OOOCHOBaHME AaKTYalbHOCTH W HOBHU3HBI
Omnpenenenue meto0B. CocTaBieHHE MJIaHA.

Co6op u ananmm3 wHpopMarmu. OnTUMaIbHBIA BBHIOOP pemieHus. V3roToBlieHHE MOJIENH,
CO3/IaHHE DJKCHEpHUMEHTAIbHON ycTaHOBKHU. [IpoBeneHue »skcrepuMeHTa U HaOIIOJICHUIA,
CO3JIaHHE MTPOrPAaMMHOTO MPOYKTa. Pemenre BO3HUKAIOMUX MPOoOIeM.

IIpakTrueckue 3aHATHUS.

[Toctpoenne rpadukoB, aHATU3 PE3yJIbTATOB SKCIEPUMEHTA, BBIUMCICHUE TOTPEIIHOCTH,
tectupoBaHue. CpaBHUTENbHBIA aHAM3 TEOPETHYECKHX pPAacyeTOB U  HKCIEPHUMEHTA.
Ob6cyxaenue pezynbraToB. KoHCybTanmu cienuaincToB. BeBoabI.

Odopmrenne uccieaoBaTeabcKoro mnpoekra. [loaroroBka pedeparoB, cTaTeid, T0KIal0B,
CTEHJIOBBIX JI0KJIa10B, IPE3EHTALIUM.

[ToaroroBka K 3alIuTe UCCIEIOBATENBLCKOTO MMPOEKTA, MPOrPAMMHOI0O MPOAYKTa, MOJIETeH,
npubopoB, obopynoBanus. IIcuxoaoruueckuii acnekT rOTOBHOCTH K BBICTYIIJICHUIO, TPEOOBaHUS
K JIOKJIaay, TPEe3CHTAlluu, KyJbTypa BBICTYIUICHHS U BEACHHUS JUCKYCCHH, oOOpalieHue
K OIIIIOHEHTaM, OTBEThI Ha BONPOCHI, 3aKJIIOYUTEIBHOE CIIOBO.

9. Dkckypeun

DKCKYpCUU OPraHU3yIOTCS Ha MPEINpHITHS, B OPTaHU3AlUU, YUPEKACHUS MO MPOdUIio
o0pa3oBaTeNbHBIX 00IaCTEH.

10. [ToaroroBka u y4actue B KOH(GEPEHIUAX, KOHKYypcaX, BHICTaBKaX

[Tosto>xeHUst 0 KOHKYpcaX, KOH(PEPEHIIUIX, BBICTABKAX.

[IpakTHyeckue 3aHATHUSI.

[TonroroBka pecdepara, IOKIana, CTEHIOBOTO JIOKJIAAA, TE3MCOB, CTATEH, NMpPE3CHTAINH,
$boTO- ¥ BUACONMPHUIOKEHUH, 3asBKM Ha ydactue. [loAroroBka K BBICTYIUICHHIO. 3aluTa
HCCIIEIOBATENBCKOIO IIPOEKTA.

Urtorosoe 3ansiTue

[TonBenenue utoroB paboTel. MITOroBhIe BBHICTABKH PabOT, KOHKYPCH H ApyTrHe (HOpMbI

MOABECHUS UTOTOB.

I'JIABA 3
COAEP KAHUE YUYEBHOI'O MATEPHAJIA OBPA3OBATEJIbHOM OBJIACTH
«HHDOPMATUKA»

ITpumepHbIi yaueOHO-TEMaTHUYEeCKUH M71aH 00pa3oBaTeabHOM o0nacTp™

KonnuecTBo yueOHbBIX 4acoOB B roJ
No (TEOpEeTHUYECKIX U MPAKTUICCKHX )
/1 Haspanme pasnenos, Tem JlomKOIBHBIH 14 ner
6-8 mer 9-10 et 11-13 ner
BO3pacT W cTapiie

BBoaHOE 3aHsATHE 1 — 2 — 2 — 3 — 4 —

1 [Pazgensr mHRGOPMATHKI 3 7 5 15 14 28 20 36 25 50

2 |Texuuueckue 2 5 4 11 7 13 12 22 17 33
1 IPOTPaMMHBIE CPECTBA
peanu3anyu
MH()OPMAIIMOHHBIX
[POLIECCOB

3 |Anropurmuzanms 5 15 14 27 22 44 30 56 48 96
1 IIPOrPaMMHUPOBAHIE

4 |JIokanbHEIE U INIOOAILHEIE 1 3 2 6 3 7 4 8 5 15
cetr. OCHOBEI 3aIIUTHI
nHpOopMau

5 [MeTozp! IOUCKa HOBBIX 1 3 2 6 3 7 4 8 5 15
TEXHUYECKUX PEHICHHIN

6 [MeToabl 1 3 2 6 3 7 6 8 10 16
HICCJIEI0BATEIILCKOIO
TBOpYECTBA
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7 |HMccnemoBaTenbCKue 6 11 8 16 10 20 15 29 20 33
[IPOEKTHI [0 BEIOPAHHOU
TEMAaTHKE

8 [Dxckypcun 4 - 8 - 12 - 12 - 12 -
9 [[MoarotoBka U y4acTue 1 3 2 6 4 8 4 8 6 18
B KOH(pEpeHINX,
KOHKYpCax, BRICTABKaX
ToroBoe 3aHATHE — 1 - 2 — 2 — 3 - 4

Bcero 72 144 216 288 432

* PazpaboTaH Ha ofuH yueOHBIH rox (36 y4eOHBIX HeIelnb), SBISETCS NMPUMEPHBIM M MOXET UMETh MHOE
KOJIMYECTBO y4eOHBIX YaCOB B 3aBUCHMOCTH OT CPOKa pean3aliiy IporpaMM 0ObeTMHEHUH 110 HHTEPECcaM.

Ounas popma nmosryueHust 0opa3oBaHus

N KonnuectBo yacos
o
~ | Ha3Banue pa3nenos, Tem B tom uncne
n/n Bcero uacos
Teoperuueckux IIpakTyeckux
ot 30 % no 40 % ot 60 % no 70 %
3aounas opma nonmydeHus: oopazoBanus (uig yyammxcs 11 net u crapiie)
Kosmuecto yacos
Ne H Bceero OuHbIX 3aHATUH
a3BaHUe Pa3ZIeNnoB, TEM

/n 4acoB TeopeTuuecKux ITpaKTHYECKUX (TeopeTHUecKUX

U TIPAKTUYECKHUX)

~30% ~60 % ~10%
JucrannuonHas hopma nmoxydeHus: o0pazoBaHus
(nns yyamuxcs 11 net u crapie)
KonngectBo yacos
No Bcero
HasBanue pa3nenos, TeM KoHTponpHbIX

/n yacoB | TeopeTHUecKux IMpakTruecknx

(IpaKTHUECKHX)

~30% ~50 % ~20%

Copepxanne 00pa3oBaTeIbHON 00IACTH
BBoanoe 3anatue

Pons u 3nauenme oOpazoBarenpHOil obOmactu «ubopmaruka». [IpaBuna Ge3zomacHOTo
MOBEJCHUS YyYallUXCs Ha 3aHATUSIX, BO BpeMs MpOBeAcHUS KOH(epeHIui, BHICTABOK,
KOHKYpCOB, ciieToB. [IpaBuia paboThl ¢ AeBaiicamu.

1. Paznens! unopmatuku

Nudopmarnka:  Teopus  BBIYHCICHUH,  aNTOPUTMBI M CTPYKTYPHI  JaHHBIX,
MPOrpaMMHUPOBAHUE W SI3bIKM, KOMIBIOTEPHBIE DIIEMEHThI M apXUTEKTypa, pa3padoTka
MIPOTPAaMMHOTO OOECTIEYeHHS], MCKYCCTBEHHBIH WHTEIUIEKT, HEHPOCETH, KOMITBIOTEPHBIE CETH
U TEIIEKOMMYHHKAIIUHM, KOMITbIOTepHasi 0€301acHOCTh, CUCTEMBI yMpaBleHHs] 0a3aMu JaHHBIX,
napajieIbHbIe  BBIYMCIICHUS, pACIpE/ICICHHBIC BBIUUCICHHUS, apXUTEKTypa KOMIIbIOTEepa
Y KOMIbIOTEpHAsT MH)XEHEPHsI, B3aUMOJICHCTBHUS MEXAY YEJIOBEKOM M KOMIBIOTEpOM, uppoBas
dororpadus, KoMIbIOTepHas TpaduKa, ONEPAIOHHBIE CUCTEMBI, YHCIIOBBIE W CHUMBOJIBHHBIE
BBIUMCIICHUSI.

[IpakTrueckue 3aHATHS.

Pemenne mpuknagHbpIX 3a7ad MO OCHOBHBIM paszfeliaM HWH()OPMATHUKH, HCIOIb30BAHHE
MPUKJIAIHBIX IPOTPaAMM.

2. Texuuueckue W TMPOTPaMMHBIE CPEICTBA peau3alud HH()OPMAIMOHHBIX IPOIECCOB

Bo3nukHOBeHHE © pa3BuTHE WH(DOPMATUKH U CPEACTB BBIUUCIUTEIHLHOW TEXHUKU.
Co3manne enuHOrO0 WHGOPMAIMOHHOTO TpocTpaHcTBa. [lonstne wuHdopmanuu. OOmas

8
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XapaKTepUCTHKa IMpOIEccOB cOopa, mepenaud, oOpabOTKM M HAKOIUICHHS HWH(OpPMAIUH.
WNudopmannonssie cucreMsl. MTHPOpMaLnOHHbBIE TEXHOJIOTUH.

Jlormueckasi CTpyKTypa 3JIEKTPOHHO-BBIUMCIMTEIbHBIX MauH (fanee — OBM). Dramnbl
pasButuss OBM. Knaccudukamus 3BM. IlpuHIUI OTKPBITOM apXUTEKTYPhl MEPCOHAIBHOTO
koMmibtotepa (nanee — I1K). [IpyHuun nporpaMMHOro ynpaBieHUs] KOMIIBIOTEPOM. AnIiapaTHOE
obecrieuenue. bazosas kondurypanus [1K. HasnaueHrne oCHOBHBIX y3710B U 010KOB. [IpuHITUTIBI
UX paboThl, OCHOBHBIE XapaKTEPUCTUKHU. MHUKpoOIponeccopbl. Apu(pMETHKO-TOIHYECKOEe
ycTpoiicTBo. Buapl BHyTpeHHeH W BHemHeW mamsaTu. Hakomurtenn wmHbopmanuu. CHCTEMHbIS
IIMHBI, KOHTPOJUIEPHl. YCTpoCTBa BBOAa W BhIBOAa. llepudepuitavie yctpoiictBa. Cpencrsa
MyJIbTUMEHA.

Knaccupukanus nporpammuoro oOecrneuenus. [Iporpammbl-ytmintel.  DaiinoBsie
MeHeKepbl. CUCTeMBbI-000J104KU. Buibl mpUKIaAHOrO MPOrpaMMHOr0 obecreueHusl, 00IacTH
ero mnpuMeHeHus. VHTerpupoBaHHBIE WH(OpPMaNMOHHBIE cpeabl. llporpamMmHubIe cpencTBa
JUIsl pabOThl B MHTErPUPOBAaHHBIX MHpOpManMoHHBIX cpenax: LibreOffice, FrameWork u Tak
nanee. IlpumeHeHne WH(DOPMAIMOHHBIX TEXHOJIOTUH B MPOPECCHOHAIBHON JIEATEIHHOCTH.
Onepanuonnas cucrema (manee — OC), cocraB u HazHauenuwe. Knaccudpukamus OC (DOS,
Windows, Linux, Unix). CpaBaurtensHas xapakrepuctika OC cemeiictea Windows. Ilonstue
¢aitnoBoil cucremsl. XapakTepucTuka (ainoBsix cucteM. MHTepdeiic noap3zoBares.

[IpakTrueckue 3aHATHUA.

[IpakTHueckre HaBBIKM NIPUMEHEHMS] TEXHUYECKUX U MPOTrPAMMHBIX CPEJICTB pealli3aliy
MH(OPMAIMOHHBIX TPOLIECCOB.

3. AsropuT™Mu3aIus 1 NporpaMMHpOBaHe

[lonstue anroputrma. CpoiictBa anroputrma. lloHATHe s3bIKa HPOrpaMMHUPOBAHUS.
TexHosornu nporpammupoBanus. TpaHCIATOPB! U KOMIIWIATOPBI.

[IpakTrueckue 3aHATHS.

OcHoBHbI€ 3Tanbl pazpaboTku nporpamM. [locranoBka 3agaun. I[locTpoeHue 6J0K-CXeMBbI:
BBOJ JaHHBIX, BETBJICHHE, IIOHATUE LMKIJIA, 3alUKIMBaHHE. VI3yueHue  A3BIKOB
nporpaMMupoBanus. OTiiagka mporpaMMsl.

4. JlokanpHble U Ti00ambHbIE ceTH. OCHOBBI 3aIUTHI HHPOPMALIUU

JlokanbHble M TI100aJIbHBIE KOMIIBIOTEpHBIE MH(popManMoHHble ceTu. KaHanbl mepenauu
naHHbIX. [IpoTokosnbl nepenaun JaHHBIX. OCHOBHBIE TUIIBI (TOIOJIOTHUN) JIOKAIbHBIX CETEN U UX
nporpaMMHas mojepxka. [noOanpHas KOMIbIOTEpHas ceThb VIHTEpHET Kak MpuMep
TeNIEeKOMMYHUKAIMOHHONU ceTu. CepBUCH rI00aabHON KOMIbIOTEpHOU cetn MHTepHeT (Www,
3JIEKTPOHHAs [0YTa, JOCKU OO0bsBIEHHH, TenekoHdepeHun). bpaysepsl. [TonckoBeie MaluHsbl,
MpaBWjla OpraHu3alliyd 3alpocoB. YHuUBepcanbHbIM JokaTop pecypca (URL). 3wk
runeprekcToBoil pazmeTku gokymMeHToB (HTML). MudopmannonHble pecypchl rio0ambHON
KOMITBIOTEPHOU ceT HTepHeT.

OO6ue nousaTHs HH(OpManMoHHONW Oe3omacHocTH. CrocoObl M CpeAcTBa HapyIIEHUS
KoH(puaeHmansHocT uHGopmanuu. Kinaccupukanus yrpo3 nHpopmanoHHOW 0€301acHOCTH.
OCHOBBI TPOTUBOAEUCTBHUS HApYyIIEHUIO KOH(UACHIMaIbHOCTH HMH(popMmanuu. OmnpeneneHue
u kiaccugukanus Bupycos. [Ipornecc 3apakeHusi BUpyCOM; CTPYKTypa KOMIIBIOTEPHOT'O BUPYCa;
KU3HEHHBIM LMK BUpYca; cpela OOMTaHUsS; CUMIITOMBI 3apaxeHus; Bupycsl u OC; BiusHHE
Ha 3aIIUTy OT BUPYCOB MCIOJB3YEMBIX alllapaTHBIX CPEICTB; BUPYCHI U ceTH. BoccTtaHoBieHne
nHpopmanuu. CriocoOsl 3amuThl OT BUpYycoB. Kpunrorpaduueckne meTonsl npeoOpa3zoBaHUs
MH(pOPMAIHH.

[IpakTrueckue 3aHATHS.

Pabota B JOKambHBIX M TJI00aNBHBIX KOMIIBIOTEPHBIX ceTsX. [IpakTuueckue crnocoObl
3aImuTHl HHHOPMAITUH.

5. MeTo/1bl OKCKA HOBBIX TEXHUUYECKUX PEIICHHUH

Metoast TPU3. UndopmannonHsiit poHA. ANTOPUTM pelieHns n300peTaTesIbCKUX 3aad.

AccolMaTHBHbIE METOJBL: MeTOA (POKAIbHBIX OOBEKTOB, THPJISHA CilydaiiHOCTel
M aCCOIIHAIIHN.

MeTo KOHTPOJIBHBIX BOIPOCOB: CIIUCKH HAaBOAAIINX U KOHTPOJIBHBIX BOIIPOCOB.
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Metoa MO3roBOro mtypma: OTOOp TPYIIBI JUI A T€HEpPUPOBAHUS WUJEH M TPYIIIbI
AKCIIEPTOB; OpraHU3alus Mpolecca reHepUpPOBaHUS UAEH; PUKcaIis BBIIBUHYTHIX HIEH; OLIEHKA
3a(hUKCUPOBAaHHBIX UCH C IIOMOIIBIO SKCIIEPTOB U BEIOOp Hanbojee paluoHaIbHbIX.

Meton cuHekTUkH: (hopMynHpoBaHHE NpPoOJeMbl B O0IIEM BHUJAE; HAvaJbHBIA aHAIU3
npoOJeMbl; TEHEPUPOBAHUE MJICH PELICHUS TEXHHYECKOW 3a/1a4M; MCIOJIb30BAHUE AHAIOTHIL:
NOpSMBIX, JIMYHBIX, CHMBOJIMYECKHUX, (DaHTACTUUECKHX, pa3BUTHE M  MaKCUMaJjbHas
KOHKpETHU3aIus UJIeH, IPU3HaHHON HanboJee y1auHo.

Meton aHanM3a B3aMMOCBSI3aHHBIX O00JIaCTel  pelIeHHs: BBISIBICHHE HECKOJIBKUX
BO3MOJKHBIX BAPHAHTOB B KXKJOU 00JIaCTH peIIeHUH; OonpeesieHHe BApUaHTOB, HECOBMECTUMBIX
JpyT C OpYyroM, BBIOOP U3 COBMECTHMBIX BapHaHTOB Haubosiee MPUEMIIEMOTrO C TOYKH 3pEHUS
NI PEHICHUs TIPOOIEMBI.

Wuple MeTonpl pemieHus TEXHUUYECKHUX 3alad: MeToJ (YHKIHMOHAJIbHO-CTOMMOCTHOTO
aHaJM3a, METOJ HCIIOJIb30BaHMs ClIydaifHOCTeH, MOp(OoIOrnYeckuii MeToZl, METOJ CTpaTerHH
CEMHUKPATHOI'O [TOMCKA U IPYTHUE METO/IbI.

IIpakTrueckue 3aHATHS.

Pemrenue 3anay nHGOPMATHKY C HCTIOJB30BaHHEM MeTO10B TPU3.

6. MeTobI ncClIeI0BAaTENLCKOTO TBOPUECTBA

OcCHOBHbIE TIOHSTHUSL UCCIEAOBATEIILCKOTO TBOpUECTBAa. BBeleHHE B MCCIEA0BATENIbCKYIO
paboTy: acmekTt, THIOTe3a, Wies, Hay4yHas IUCIMIUIMHA, Hay4YHas Tema, MpoekT. Teopwus,
HayyHOE WHCCJIeIOBaHUE, HAy4YHOE II03HaHWe, HayuyHbli (akt. OO030p, O00BEKT, NpeaMeT
UCCIIEIOBaHMs, IPUHIINI, TPOOJIEMa, YMO3aKIIIOUEHUE, BHIBOJ.

OO0mias cxema MccleIOBaHUs: BHIOOP TEMBbI MCCIIEOBAaHUS, OOOCHOBAHUE AKTyalbHOCTU
BBIOPAHHOM TEMBI, TOCTAHOBKA L€ M KOHKPETHBIX 3aiay, OnpesesiceHrne o0beKTa M IpeaMera
UCCIIeIOBaHMs, BHIOOP METOJIOB M METOJUK IPOBEIEHUS; OMHCAHHE Ipoliecca, 00CyXKIeHUE
pe3yIbTaTOB HCCIIE0BAHNUS, (OPMYIMPOBKA BEIBOJOB U OIIEHKA IOyYE€HHBIX PE3YIbTATOB.

MeToapl HayyHOro TMO3HAHUS: HAOIIOACHHE, CpPaBHEHUE, H3MEpPEHHE, HKCIEePHUMEHT,
abcTparmpoBaHue, aHaJlW3 ¥ CHHTE3, HCTOPHYECKHMH  METOA, METOI  BOCXOXKICHHS
OT aOCTPaKTHOTO K KOHKpPETHOMY. lIpuMeHeHHe JOrMuecKMx 3aKOHOB W MPaBUI: 3aKOHBI
TOXKJIECTBA, MPOTHUBOPEUMsS, MCKIIIOUEHUS TPETbEro, IpaBWiia IOCTPOCHUS JIOTMYECKUX
ONpEIEICHUMN.

[IpakTrueckue 3aHATHS.

OO6cysxeHre roTOBBIX IPOEKTOB M IPOTrPAMMHBIX MTPOAYKTOB, BBIMOJIHEHHBIX YUYaILIUMUCH.

7. UccnenoBaTenbCKre MPOEKTHI 110 BEIOPAHHON TeMaTHUKeE

PazpaGoTka mnporpaMMHbBIX HpOAyKTOB. BbiOop Tembl mpoekra. dopMynupoBKa Lenu
u 3a1a4. O0beKT u npeamer. ['unoreza. O6G0CHOBaHHE aKTyaJbHOCTH U HOBU3HBI. OmnpeneneHne
MeTo10B. CocTaBIEHHUE IIaHA.

COop u ananu3 uHpopmanuu. OnTuManbHblil BeIOOp pemieHus. Co3gaHue MporpaMMHOTO
npoaykra. PemeHne Bo3HMKamomux mnpoOneM. OOcyxiaeHue pe3ynpTatoB. KoHcynbranuu
CIIELIMAIUCTOB. BBIBOIBI.

[IpakTUueckue 3aHATHS.

Odopmnenne npoekra. [ToaroroBka pedepaToB, cTaTel, TOKIAI0B, CTEHIOBBIX JTOKJIAJIOB,
IIpE3EHTALU.

[ToaroToBka K 3amure MporpaMMHOro mpoaykra. [Icuxomornyecknii acekT rOTOBHOCTH
K BBICTYIUJICHHIO, TpeOOBaHUS K JOKJIAay, MPE3CHTAIlMH, KyJIbTypa BBICTYIJICHUS U BEICHUS
JUCKycCUH, oOpallleHue K OMIMOHEHTaM, OTBETHI Ha BOIIPOCHI, 3aKJIFOUUTEIHHOE CIIOBO.

8. Dkckypcun

DKCKYpCUU OPraHU3yIOTCS Ha MPENNpUITHS, B OPTaHU3alUU, YUPEKACHUS MO MPOdUITIo
00pa3oBaTeNbHBIX 00JacTEN.

9. IloaroroBka u y4acTre B KOHPEPEHIHIX, KOHKypcaX, BEICTaBKaxX

[TonoxxeHus 0 KOHKypcax, KOH(PEPEHIINAX, BHICTABKAX.

[IpakTrueckue 3aHATHS.

ITonrotoBka pecdepara, AOKIaaa, CTEHIOBOIO JIOKJIAAA, TE3UCOB, CTaTel, Mpe3eHTalluu,
¢oTO- W BUACONPUIIONKEHUHM, 3asBKU Ha ydactue. [loAroroBka K BBICTYIUIEHHIO. 3aluTa
HCCIIEIOBATENBCKOIO IIPOEKTA.
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Hrorosoe 3austue
[Togsenenue utoroB paboTel. TOroBbie BHICTABKH pabOT, KOHKYPCHI M Apyrue (GhopMbl
IIOABCACHUS UTOT'OB.

I'JIABA 4
COAEP KAHUE YUYEBHOI'O MATEPHAJIA OBPA3OBATEJBHOM OBJIACTH
«MATEMATUKA»

[TpumepHsIil yueOHO-TeMaTHYECKUH IIJIaH 00pa3oBaTeabHOM oOnmacTu™

KomnndecTBO yueOHBIX 4acoB B rof
Ne (TEOpETHUECKUX M NPAKTHUECKNUX)
i HasBanue pa3zienos, Tem TlomKonbHait
6-8 ner 9-10 ner 11-13 ner |14 ner u crapiue
BO3pacT
BBoaHoe 3aHsATHE 1 — 2 — 2 — 3 - 4 -
1 [Pa3mensl MaTeMaTHKHA 5 15 10 30 20 50 30 70 45 90
2 ([[IpuknamHBIC TPOTPAMMEI 3 11 13 25 20 33 25 51 62 123
TUIS peIIeHHs] MAaTeMaTHYECKIX
3anau
3 [Maremaruka 1 3 2 6 3 7 4 8 5 15
B IIPOCKTHPOBAHUH
1 KOHCTPYHPOBaHUH MOJCIICH,
mprOOPOB M 000pyIOBAHMUS
4 MeTtoapl TOMCKA HOBBIX 1 3 2 6 3 7 4 8 5 15
TEXHUYESCKUX pelIeHHH
5 |Mertozpl HcCIEOBATEIBLCKOTO 1 3 2 6 3 7 5 9 9 17
TBOpYECTBA
6 |HccnenoBaresibCKue MPOSKTHI 4 12 8 16 10 20 15 29 20 33
110 BEIOpaHHOM TeMaTHKe
7 [Ixckypcun 4 - 8 — 12 - 12 — 13 —
8 [[oxmroToBka u ygactue 1 3 2 6 4 8 4 8 8 16
B KOH(QEpEHIHUsX, KOHKYpCax,
BBICTABKAX
lToroBoe 3aHsATHE - 1 - 2 - 2 - 3 - 4
Bcerq 72 144 216 288 432

* Paspaboran Ha oJuH yueOHBIA rofa (36 yueOHBIX HEMENb), SABISAETCS MPUMEPHBIM M MOXET UMETh WHOE
KOJINYECTBO YYCOHBIX YaCOB B 3aBUCHMOCTH OT CPOKa peau3aliy IporpaMM 00bEIHHEHUI 10 HHTEpECcaM.

Ounas ¢opma moaydeHust 00pa3oBaHUS

KomuecTBo uacos
Ne )y B
a3BaHUE Pa3ZIeNoB, TEM TOM 4HCTIe
/n pasa Bcero wacos
Teoperuueckux IIpakTHyeckux
ot 30 % 10 40 % ot 60 % 10 70 %
3aounas Gpopma noiaydeHus odpazoBanus (s ydammxcs 11 et u crapie)
KonnuecTso yacos
Ne Bcero O4HBIX 3aHATHI
HaspaHnue pa3zaenos, Tem
/m qacoB | Teopernueckux | IIpakTuueckux (TeopeTHuecKux
U MPaKTHYECKHX )
~30% ~ 60 % ~10 %
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JluctantimonHas popMa MoJTydeHus: 00pa3oBaHUs
(mns ygamuxcst 11 jgeT u crapie)

KonugectBo yacos
Ne Hazpanue
Bcero yacos KonTponbsHbIx
i pazzenos, TeM Teopetuueckux IpakTHyecknx
(IpaKTHYECKHX)
~30 % ~50 % ~20%

Conepxanne 00pa3oBaTeIbHON 00JIACTH
BBogHoe 3anaTne

Pone u 3nauenme oOpasoBarenbHON oOnact «Maremaruka». I[lpaBmiia Ge30macHOro
MIOBEJCHUs yYallluXcsi Ha 3aHATHSX, BO BpeMs IPOBEICHHsS KOH(PEpPEHLMH, BBICTABOK,
KOHKYPCOB, clieToB. [IpaBuia paboTsl ¢ eBaiicamu.

1. Pa3nenbl MaTeMaTHKH

MaremaTnueckuii ananus, anreOpa, aHaTUTHYecKas T'eOMETpHs, JHUHEWHas anredpa
U TeOMeTpHs, JUCKpeTHas MaTeMaTHKa, MaTeMaThyecKas JIOTHKa, JudQepeHnnaibHble
ypaBHeHUs, auddepeHnnanbHas  TreOMeTpUs,  TOMOJNOTHSA, (YHKIMOHAJIBHBIN  aHAIU3
U HHTErpajbHble ypaBHEHMs, Teopus (QyHKIMI KOMIUIEKCHOIO IE€PEMEHHOI0, TEOpHs
BEPOATHOCTEM, MareMaTH4ecKas CTaTUCTUKA, TEOpUs CIy4yailHbIX MPOLECCOB, BapHallMOHHOE
UCYMCIIEHUE U METO/IbI ONITUMU3ALIUHU, TEOPHSI YUCEIL.

[IpakTnueckue 3aHATHA.

Pemenne MareMaTH4eCKHX 3aJa4 [10 OCHOBHBIM Pa3/iejlaM MaTEMaTHKH.

2. IlpukiaaHble IPOrpaMMBl JJIs pEIIEHUs] MaTeMaTHYECKUX 3a/1a4

W3ydenne npuKIagHBIX MPOTpaMM Ui pEIIeHUS MaTeMaTHuecKuX 3azad: Photomath,
Mathpix, Malmath, Myscript calculator, Mathematics, Mathway, Maple kanpkymnsTOD,
Kampus.ai u 1pyrue nporpaMmesi.

[IpakTrueckue 3aHATHS.

[IpakTHyeckoe NpPHUMEHEHUE MNPUKIAAHBIX IPOrpaMM MJIs PEIIEHUS MaTeMaTUYECKUX
3ajad.

3. Marematrka B MPOEKTUPOBAHUH M KOHCTPYHPOBAHHH MOJIEIEH, IpUOOPOB U 000PYI0BaHUS

Otanbl MOCTPOEHUsT MaTemMaTudeckoil mozaenu. ObcienoBaHne 0ObeKTa MOJAEIUPOBAHUS
1 GOopMyJIMPOBKA TEXHUUECKOT'O 3aJJaHusI Ha pa3pabOTKy MOJIENH.

[IpakTrueckue 3aHATHS.

MaremaTHnueckasi mocraHoBka 3agaud. OOOCHOBaHME BHIOOpAa METOJOB PELICHHUs 3a/lauH.
[Touck pelieHus Wiy peanusanys aaropuT™Ma B BUJIE IporpaMM i KoMibtorepa. CoOTBETCTBUE
MoJIeJIi COPMYITHPOBAHHBIM MpeAnookeHusM. [IpakTnyeckoe UCroab30BaHUE MOJIEIH.

4. MeTo/ibl TOMCKA HOBBIX TEXHUYECKUX PELIeHUI

Mertoast TPU3. UadopmanmonHslii GoHI. AITOPUTM pelieHns H300peTaTeNbCKuX 3a1ad.

AccouMaTtuBHbIE METOABI: MeTOJ (OKAIbHBIX OOBEKTOB, THUPJSHI CIy4alHOCTEH
M acCoLranui.

MeTo 1 KOHTPOJIBHBIX BOMPOCOB: CIIUCKH HABOSIINX U KOHTPOJIbHBIX BOIIPOCOB.

Metoa MO3roBoro MmrTypMa: OTOOp TIpyNIbl JUI JUIs TeHEPUPOBaHMUA WAECH U TPYIIIbI
AKCIIEPTOB; OpraHU3alus Mpolecca reHepUpOBaHUS UAeH; pUKcaIis BbIIBUHYTHIX HIEH; OlLIEHKA
3a(hMKCHPOBAaHHBIX UEH C OMOIIBIO SKCIIEPTOB U BEIOOp Hanbosee paluoHaIbHbIX.

Meton cuHekTUKH: (opMynHpoBaHHE NpoOJieMbl B O0IIEM BHUJAE; HadaJdbHBIA aHAIU3
npoOJeMbl; TeHEPUPOBAHUE MJEH PELICHHUsS TEXHMYECKOW 3a/1auM; HCIIOJIb30BAaHHE aHAJOTHIA:
OpSIMbIX, JIMYHBIX, CHUMBOJMYECKUX, (AHTACTUYECKHX, pPa3BUTHE W  MaKCHMaJbHas
KOHKpeTH3alus Uaeu, Ipu3HaHHON Hanboliee yJauHoM.

Meton aHaim3a B3aMMOCBS3aHHBIX 00JacTeil pelleHus: BBIABICHHE HECKOIbKUX
BO3MOXKHBIX BApUAHTOB B KaX/10M 001acTH pelleHul; onpeiesieHue BapuaHTOB, HECOBMECTUMBIX
IpyT C OpYyroM, BHIOOP M3 COBMECTHMBIX BapHaHTOB HauOoyiee MPUEMIIEMOTO C TOYKU 3PEHHS
LeJI PeIeHUs TPOOIEMBI.

WHble MeTOJbl pelieHus TEeXHUYECKHUX 3ajad: MeToJ| (DYHKIMOHAJIbHO-CTOMMOCTHOTO
aHaJlM3a, METOJ| MCIOJIb30BaHUS CIlydallHOCTEeH, MOP(OJOTHYECKHII METOJ, METOJl CTpaTeruu
CEMHMKPATHOI'O IIOUCKA U APYTHE METO/BI.
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[IpakTrueckue 3aHATHUS.
[Tpumenenue metonoB TPU3 mis pemieHns MmaTeMaTUYECKUX 3a]1ay.
5. MeTtoasl nccaea0BaTeIbCKOro TBOPUYECTBA

OcHoBHbIE TIOHSITHUS HCCIEIOBATEILCKOIO TBOpPUECTBA. BBeneHHE B MCCIENOBATENBCKYIO
paboTy: acmekT, TUIOTe3a, WJAes, HaydHas IUCIUIUIMHA, HAydHas TeMma, NpoeKkT. Teopwus,
HayyHOE HCCJIEeIOBaHUE, HAy4yHOE II03HaHWe, HayyHblii (akTt. OO630p, O00BEKT, NpeaMeT
WCCJICIOBAHMS, PUHITHIL, TPOOJIeMa, YMO3aKIIFOUeHHUE, BHIBO/I.

OOmiasi cxema HccaeoBaHUs: BHIOOP TEMbI MCCIIEIOBAHUS;, OOOCHOBAaHUE AKTYaJbHOCTHU
BBEIOpAHHOW TEMBI, TTOCTAHOBKA IEJIM M KOHKPETHBIX 3a/1a4, OIlpe/IelicHre 00bheKTa U MpeaIMeTa
UCCIIEIOBaHMs, BHIOOP METOJOB M METOJUK IPOBEIEHUS; OMMCAHME Ipoliecca, OOCY>KICHHE
PE3yJIBTATOB HCCIEA0BaHMUs, (POPMYIUPOBKA BBIBOJIOB M OIICHKA TOTYYEHHBIX PE3YJIHTATOB.

MeToapl HayyHOro IMO3HAHHUS: HAOIIOJCHHME, CpPaBHEHUE, H3MEpPEHHE, HKCIEPHUMEHT,
abcTparupoBaHue, aHaJM3 W CHHTE3, HWCTOPHUYECKHA  METOJ, METOJ  BOCXOXICHHUS
OT aOCTPaKTHOTO K KOHKpeTHOMY. lIpuMeHeHHe JOrMuecKWx 3aKOHOB W TPaBUI: 3aKOHBI
TOXK/IECTBA, NPOTUBOPEUMS, HCKIIOUEHUS] TPEThEro, IMpaBuja IMOCTPOCHUS JIOTHYECKUX
ONpEACIICHUN.

[IpakTrueckue 3aHATHUS.

OO6cyxneHre TOTOBBIX MPOEKTOB MAaTEMAaTHMUECKUX HCCIEIOBAHUA U  MPOEKTOB,
BBITIOJIHCHHBIX yUaITUMUCH.

6. MccrnenoBarenbckue MPOEKTHI 110 BEIOPAHHON TeMaTHKE

Br16op Tembl poekta. @opMyIMpoBKa IeNd U 3a1ad ucclieaoBanus. OObEKT U TPeaIMeET
uccnenoBanus. ['mnoreza. OO6OCHOBaHME aKTyaJdbHOCTH U HOBH3HBL OmpeneneHue METOJOB.
Cocrapnenue 1aHa.

COop u ananus uHpopmaruu. OnTuMaibHBIA BBHIOOP perienus. M3rotoBiieHne MoneiH,
CO3J]aHUE DKCIIEPUMEHTAIbHOM ycTaHOBKH. IIpoBeieHue »sKcrepuMeHTa W HaOMIOJCHUM,
CO3/IaHH€ MTPOrPAMMHOTO MPOAYKTa. Pelienrne BO3HUKAIOMUX MPoOIeM.

[Toctpoenne rpaduKoB, aHAIHM3 PE3yJILTATOB YKCIEPHUMEHTA, BBIYHCICHUE MOTPEITHOCTH,
tectupoBaHue. CpaBHUTENbHBIA aHAIU3 TEOPETUYECKMX PACYETOB U HKCIEPHUMEHTA.
O6cyxaenue pe3ynbTaToB. KoHCynbTalnu crieniuaaiucToB. BeIBOIbI.

[IpakTuueckue 3aHATHS.

Odopmienne uccienoBarenbckoro npoekrta. [loaroroBka pedepaToB, craTei, TOKIAI0B,
CTEHJOBBIX JOKJIJIOB, IPE3CHTALIUN.

[TogroroBka K 3amMTe HCCIEAOBATEIBCKOTO MPOEKTa, MPOTPAMMHOTO MPOIYKTA.
[lcuxonorudeckuii acrekT TOTOBHOCTH K BBICTYIUICHHIO, TPEOOBaHUS K JOKIAAY, MPe3eHTallnH,
KyJIbTypa BBICTYIUJICHUS U BEICHUS JUCKYCCUU, 0OpaIlieH!e K OMMOHEHTaM, OTBETHI Ha BOIIPOCHI,
3aKJIIOYUTENBHOE CIIOBO.

7. DKCcKypcuu

DKCKYpPCUHU OPTaHHU3YIOTCS Ha MPEINPUSATHS, B OPraHU3AINH, YUIPEKACHHUS 1O TPOQIITIO
o0pa3oBaTeNnbHbIX 00JIaCTEH.

8. [ToxroroBka u yyacTre B KOHPEPEHIUAX, KOHKYPCax, BRICTABKAaX

[TonoxxeHus o KOHPEPEHIUAX, KOHKYPCax, BHICTABKAX.

[IpakTrueckue 3aHATHS.

[ToaroroBka pedepara, MOKiIaga, CTEHAOBOTO JOKJIa/Na, TE3WCOB, CTAaTed, MpE3CeHTAIUH,
($hoTO- W BUIACONMPUIIOKECHHUM, 3asiBKM Ha ydacThe. [loAroTOoBKa K BBICTYIUICHHIO. 3ariuTa
HCCIIE0BATENbCKOTO MPOEKTA.

Urtorosoe 3anstue

[TonBenenue utoroB paboThl. MITOroBbie BBHICTABKH PabOT, KOHKYPCHI U Apyrue (HopMbl

MTOBEICHUS UTOTOB.
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I'JIABA 5
COJIEP)KAHUE YUYEBHOI'O MATEPHAJIA OBPA3OBATEJBHOM OBJIACTH
«POBOTOTEXHHUKA»

[TpuMepHBIi yueOHO-TeMaTHYECKUH I1aH 00pa3oBaTebHOM o0macTu™

KonuuecTBo yueOHBIX 4acoB B roj
No (TEOpEeTHUECKIX U TPAKTUIECKHUX )
/1 Haspanme pasnenos, Tem JlomKkobHbINH 14 mer
6-8 mer 9-10 ner 11-13 ner
BO3pacT U CTapIie

BBoaHoe 3aHATHE 1 — 2 — 2 — 3 4 -

1 |KoHCTpyKTHBHBIE 3 7 5 15 14 28 20 36 25 50
0CcOOEHHOCTH pOOOTOB

2 |SI3pIKH IPOTPAMMHUPOBAHUS 6 11 12 23 14 39 26 52 40 70
po6oToB

3 |Cuenapuu ympaBieHHUs 3 7 7 14 11 22 14 28 30 54
poboTamu

4 |1300peTeHus, MOJIC3HAS 1 3 2 6 3 7 4 8 5 15
MO/IETIb, TIPOMBIIITICHHBIH
00pasell, paluoOHATN3aTOPCKUE
[PEITI0KCHHSI

5 [MeToas! MONCKA HOBBIX 1 3 2 6 3 7 4 8 5 15
TEXHUYCCKUX PELICHHIN

6 |Merozsl HCCIIEI0BATEILCKOIO 1 3 2 6 3 7 5 9 6 20
TBOpYECTBA

7 [AccnenoBaTenbcKue MPOEKTHI 5 12 8 16 10 20 15 29 20 33
10 BEIOpaHHOM TeMaTHKe

8 [Dkckypcun 4 — 8 — 12 — 12 - 12 -

9 |[loaroToBka v yyacTue 1 3 2 6 4 8 4 8 8 16
B KOH()epEeHIINIX, KOHKYpCaX,
BBICTABKaX
Torosoe 3aHsTHE - 1 - 2 - 2 - 3 - 4

Bcero 72 144 216 288 432

* Pa3paboraH Ha oJiH y4eOHBIHA roja (36 yueOHBIX HEJelb), SBISETCS MPUMEPHBIM H MOXET WUMETh HHOE
KOJIMYECTBO YYESOHBIX YaCOB B 3aBUCUMOCTH OT CPOKa pean3alyy NporpaMM oObeIMHEHHH 110 HHTEpecaM.

Ounas ¢opma moaydeHust 00pa3oBaHUS

KonugectBo yacos
Ne
W HasBanue pa3nenos, Tem Bcero B toM uncne
JacoB Teoperudeckux IIpakTryeckux
ot 30 % 1o 40 % ot 60 % mo 70 %
3aouHas popma nosnyueHus odpazoBaHus (i yuaumxes 11 et u crapiue)
KonnuecTtso yacos
Ne H Bcero OuHbIX 3aHATUN
a3BaHUe Pa3/eioB, TEM
n/n 4acoB Teoperuueckux [MpakTH4ecKux (TeopeTHIeCcKux
1 IPAKTHIECKHX )
~30% ~ 60 % ~10 %
JvctaHiMoHHas popma MorydeHus: 00pa3oBaHUs
(nns yyamuxcs 11 net u crapie)
KomnuuecTBo yacos
No Bcero
Haspanue pa3zenos, TeM KoHTpOIbHBIX
/n 4acoB TeopeTHIecKux [MpakTrdecknx
(TTpaKkTHYeCcKHX)
~30 % ~50 % ~20%
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Coneprxanne oOpa3zoBaTeIbHON 00IaCTH
BBoaHoe 3agsaTue

Bo3HukHOBEHHE ¥ pa3BUTHE COBPEMEHHOH pOOOTOTEXHUKH. 3anaud W (yHKIHH
pob6oroTexHuku. Tunopas cTpykrypa podora. Kiaccudukamnmst po6oTos.

[IpaBuna Ge30macHOrO TMOBENEHUS YYalIUMXCS Ha 3aHATHAX, BO BpeMs IPOBEACHUS
KOH(epeHIIHii, BEICTABOK, KOHKYPCOB, ciieToB. [IpaBuia paboThl ¢ neBaiicamu.

1. KoHCTpyKTHBHBIE 0COOEHHOCTH pOOOTOB

3HAaKOMCTBO € POOOTOTEXHUYECKUM KOHCTPYKTOpoM. V3ydenue ympaBisiouiei,
CCHCOPHOM W HCIIOJIHUTEIBHONH CHCTEM pPOo0OTa. DIIEKTPOHHBIE KOMIIOHCHTHI. MeXaHWYeCKHe
nepeaadyd M MX MPUMEHEHHE B MCHOJHUTEIbHBIX MeXaHu3Max. JlBurarenu. CucTeMbl NMUTAHUS
po6otoB. McnionuutenbHbie ycTpoiicTBa. CEeHCOpHBIE CUCTEMBI. JlaTunKH.

IIpakTrueckue 3aHATHS.

KonctpynpoBanue kosiecHOro po0oTa, MaHUIYJISITOPa, TYCEHUYHOTO0 POOOTa, IIAraroiero
poborta.

2. SI3pIKu IpOrpaMMHUpPOBaHUs POOOTOB

OcHOBBI BH3YaJbHOTO M TEKCTOBOTO S3bIKa IMpOrpaMMUpoBaHus poOoToB. Peanmmzanus
OCHOBHBIX QJTOPUTMHUYECKUX KOHCTPYKIMH Ha f3bIKaX IMporpaMMmupoBaHus poOoToB. Pabota
B BU3YJIbHBIX M TEKCTOBBIX Cpelax YIpaBJIeHUS poOOTaMHu. YIpaBlieHUE MOBeAEeHHEM poOoTa
Ha s13bIKE IPOrPAMMUPOBAHMUSL.

[IpakTrueckue 3aHATHS.

Hanucanme mnporpamm st ymnpaBieHuss pobotamu. Mcmonb3oBaHue — sI3BIKOB
IIPOrpaMMUPOBAHUSL.

3. Cuenapuu ynpaBieHHs poOOTaMu

BupryaneHas cpema  ympasieHus  poboramu.  Tumbl  ympaBieHus — poOoTamu:
OMOTEeXHUYECKHEe, aBTOMATHUYECKHE, WHTEPAKTHBHBbIC. APXHUTEKTypa YIpaBIEHUS pPOOOTOM.
Hauranust po60oToB.

[IpakTuueckue 3aHATHS.

Pazpabotka crieHapueB yrnpaBieHus pOOOTOM.

4. N1300peTeHus, 1moyie3Hasi MoJielb, IPOMBIIUIEHHBIH o0pasell,
palMOHAIN3aTOPCKUE TIPETIOKEHUS

[latenT Ha  M300peTeHMEe, TMOJNE3HYK  MOJENb,  INPOMBIIUIEHHBIH  oOpasel.

Panvonamusaropckoe npennoxenue. I[Ipu3Haku panmoHAIM3aTOPCKOTO TMPEUIOKECHHUS.
3asBIEHHE O PalMOHAIN3AaTOPCKOM MpeIIokeHUu. Mcnoab30BaHUE pPallMOHAIN3aTOPCKOTO
MIPEIIOKEHUS.

HayuHno-TexHuueckast u narteHTHas uH(opmarus. IlarenTHbIi nmorck. OOBEKTH HAYYHO-
TexHuueckor nHpopmanuu. Hocurtenu HaydHo-TexHHuYecKkoil nH@opmarmu. MHpopMaimoHHbII
MOUCK U 0a3bl TaHHBIX. [IOMCKOBBIE CUCTEMBI.

MexyHapoaHas MaTeHTHas KJacCU(pUKaIus.

IIpakTrueckue 3aHsTHS.

[IpoBeneHne NATEHTHOTO TMOMCKA: TEMAaTUYECKOTr0, MMEHHOIO, HYMEpalMOHHOrO,
MIaTEHTHO-TIPaBOBOTO.

5. MeTo/p! morcKa HOBBIX TEXHUYECKUX peIIeHUI

Mertoast TPU3. Uadopmanmonuslid GoHI. AJITOPUTM pelieHHs H300peTaTeNbCKUX 3a1ad.

AcconMaTuBHBIE METOJBI: METOJ (DOKAIBHBIX OOBEKTOB, THUPISHA CIydalHOCTEH
U acCOLUalU.

MeTo1 KOHTPOJIBHBIX BOMPOCOB: CIIUCKH HABOSIINX U KOHTPOJIbHBIX BOIIPOCOB.

Metoa MO3roBOro mrypMa: OTOOp TPYHIbI JIMI[ JUIsI T€HEpUPOBaHUA WACH U TPYIIIBI
AKCIIEPTOB; OpraHU3alus Mpolecca reHepupoBaHus UaeH; pUKcaIis BbIIBUHYTHIX UAEH; OL[EHKA
3a(hMKCUPOBAaHHBIX UEH C TOMOIIIBIO SKCIIEPTOB U BEIOOp Hanbosee paluoHaIbHbIX.

Meton cuHekTUKH: (opMynHpoBaHHE NpoOJieMbl B O0IIEM BHUJAE; HadaJdbHBIA aHAIU3
npoOJeMbl; TeHEPUPOBAHUE MJCH PEUICHHsS TEXHMYECKOW 3a/1auM; HCIIOJIb30BAaHHE aHAJOTHIA:
NpSIMBIX, JIMYHBIX, CHUMBOJIMYECKHUX, (DAHTACTUUECKHX, pa3BUTUE U  MaKCHMajbHas
KOHKpETHU3alus U, IPU3HaHHON HanboJee y1auHoi.
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Metox aHanm3a B3aMMOCBSI3aHHBIX OOJIAcTel pelIeHHs: BBIIBICHUE HECKOJIBKHX
BO3MOXXHBIX BApUAHTOB B Ka)/10M 001acTU pellIeHul; onpeesieHue BapUaHTOB, HECOBMECTUMBIX
ApYyT € JIPYroM, BHIOOpP M3 COBMECTHMBIX BAPHMAHTOB Hamboyiee MPHEMIIEMOTO C TOYKU 3PEHUS
LEJIH PEIICHUs TPOOIIEMBI.

Wuple MeTOABl pemeHus] TeXHUYECKUX 3amad: MeToi (YHKIIHMOHAIBHO-CTOMMOCTHOTO
aHalli3a, METOJ| WCIOJIb30BaHUS CIIy4alHOCTEH, MOPQOJOTHYECKHIl METOJl, METOJ CTPaTeruu
CEeMUKPATHOT'O TIOMCKA U APYTUE METOIBI.

[IpakTuueckue 3aHATHUSI.

[Tpumenenne meronoB TPU3 B poboToTexHuke.

6. MeTobl ncClIe10BAaTENLCKOTO TBOPUECTBA

OcHoBHbIE TIOHSTHUS HCCIEIOBATEIIbCKOIO TBOpPUECTBA. BBeneHHE B HCCIENOBATENBCKYIO
paboTy: acmekTt, THIOTe3a, WJes, Hay4yHas AWCHMIUIMHA, Hay4dHas Tema, MpoeKkT. Teopwus,
Hay4yHOE HCCJIeIOBaHUE, HAy4YHOE II03HaHWe, HayuyHblii (akt. OO630p, 00BEKT, NpeaMeT
WCCIIEIOBAHMSI, IPUHIHIL, TIPOoOIeMa, YMO3aKIIOUEHHE, BBIBOI.

Metoasl HayyHOro TMO3HAHUS: HAOMIOACHHE, CpaBHEHUE, H3MEpPEHHE, HKCIEPUMEHT,
abcTparmpoBaHue, aHaJlU3 ¥ CHHTE3, HCTOPHYECKHMH  METOA, METOI  BOCXOXKICHHS
OT aOCTPaKTHOTO K KOHKpETHOMY. lIpuMeHeHHe JOrMuecKMx 3aKOHOB W TPaBUI: 3aKOHBI
TOXKIECTBA, TPOTUBOPEYHS, HCKIIOUEHHS TPETHEro, TMpaBWiia TOCTPOCHUS JOTHMYECKHX
ONpEACIICHUN.

[IpakTrueckue 3aHATHUS.

Br16op Tembl uccnenoBanus; 000CHOBAHUE aKTYaJbHOCTH BBIOpAaHHOW TEMBI, TOCTaHOBKA
eI ¥ KOHKPETHBIX 3a/1a4, ONpe/ieieHne 00beKTa U MpeaMeTa UCCIeI0OBaHus, BEIOOP METOI0B
U METOAMK TMPOBEACHHUS; OIMHCAHWE TMpolecca, OOCYXKICHHE pe3yJIbTaTOB HCCIIEIOBAHMUS,
(bopMyIHpPOBKa BHIBOJIOB U OIIEHKA MOJTYYECHHBIX PE3yJIbTaTOB.

7. UccnenoBaTenbCKkue MPOSKTHI 110 BEIOPAHHON TEeMaTHKE

Bri6op Tembl mpoekTa o podororexauke. GopMyIHpOBKa LETH M 337134 MCCIECTOBAHUS.
O6bekt u mpeamer wuccinefoBanus. [unore3a. OOOCHOBaHWE aKTyalbHOCTH U HOBHU3HBIL.
Onpenenenue meto0B. CocTaBieHUE IIaHA.

C6op u ananu3 umHpopmanuu. OnNTUMaNbHBIA BbIOOp pemieHus. M3rotosienue mojaenw,
CO3JIaHME OJKCIIEPUMEHTAIILHOW YCTaHOBKH. [IpoBefeHHE »SKCIepuMEeHTa | HaOIIOJCHUH,
CO3JIaHK€ MTPOrPaMMHOTO NMPOJYKTa. Penenre BO3HUKAOIMUX MPoOIeM.

[Toctpoenne rpadukoB, aHAIN3 PE3yJLTATOB SKCIEPUMEHTA, BHIYMCICHUE TOTPEIIHOCTH,
tecTupoBaHue. CpaBHMUTENbHBIM aHAIM3 TEOPETHYECKHX pacyeToB M IKCIEPUMEHTA.
O6cyxnenue pe3ynbpTaToB. KoHCynbTalnu crienuaaucToB. BeIBOIbI.

[IpakTyeckue 3aHATHS.

Odopmienne ucciaenoBaTenbekoro npoekrta. [loaroroBka pedepartoB, craTteid, TOKIAIO0B,
CTEHJIOBBIX JI0KJaJI0B, IPE3ECHTALHH.

[TonroToBka K 3aIMTe UCCIEAOBATEIBLCKOTO MPOEKTA, IPOTPAMMHOTO TPOYKTa, MOJIENIEH,
npubopoB, o0opynoBanus. Ilcuxomoruueckuii acnekT rOTOBHOCTH K BBICTYIIJICHUIO, TPEOOBaHUS
K JIOKJIaAy, TPEe3eHTAlUH, KyJIbTypa BBICTYIUICHHS W BEACHUS JHCKYCCHH, OOpallieHue
K ONIOHEHTaM, OTBEThI HA BOIIPOCHI, 3aKITFOUUTENIEHOE CJIOBO.

8. Dkckypcun

DKCKypCHUU OPraHM3YIOTCSl Ha MPENNpUATHS, B OPraHU3alMM, YUPEKICHUS MO Mpoduiro
00pa3oBaTeNbHBIX 00IaCTEH.

9. IloaroroBka M y4acTie B KOH(PEPEHIHIX, KOHKYpCaX, BEICTaBKaxX

[TonmoxeHust 0 KOHKypcaxX, KOH(PEPEHIINAX, BEICTABKAX.

[IpakTHyeckue 3aHATHS.

[ToaroroBka pedepara, noKiIaga, CTEHAOBOIO JIOKJIajaa, TE3HCOB, CTAaTel, MpEe3eHTAIUH,
¢oTOo- M BUACONPHIIOKEHUH, 3adBKM Ha ydacTue. [loAroroBka K BBICTYIUICHHMIO. 3alliuTa
HCCIIEIOBATENLCKOTO ITPOEKTA.

HToroBoe 3aHsTHe

[TonBenenne uroroB paboTel. MTOroBhIe BBICTABKH PabOT, KOHKYPCHI H APyTHe (HOPMEI

MOJIBE/ICHUS] UTOTOB.
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I'’/IABA 6
COAEP KAHUE YYEBHOI'O MATEPHAJIA OBPA3OBATEJIbHOM OBJIACTH
«DOU3UKA»

[TpuMepHBIi yueOHO-TeMaTHYECKUH I1aH 00pa3oBaTebHOM o0macTu™

KomdecTBo yueOHBIX 4acoB B Tof

No (TEOpEeTHIECKIX U TPAKTUIECKHUX )
w/m Haspanme pasnenos, Tem JlonkonbHBIN 14 ner
6-8 mer 9-10 et 11-13 ner
BO3pacT U CTapIie
BBoaHOE 3aHsATHE 1 - 2 - 2 - 3 - 4 -
1 |Pa3nesnsl pusuku 3 7 5 15 14 28 20 36 25 50
2 |KoHCTpyupoOBaHUE MPU 3 7 5 15 11 22 15 29 20 40
MPOBEACHUH (PU3HUCCKIX
HCCIIeIOBAaHUN
W OKCIIEPUMEHTOB
3 |Ob6opynoBaHue, MaTepHAIbI 2 5 3 12 5 15 12 22 20 30
U U3ENNs

ISl KOHCTPYHPOBAHHS
(hr3nIecKuX MPUOOPOB

Y IIPOBE/ICHHS NCCIIEJOBAaHUI
W OKCTIIEPHMEHTOB

4 |[IpoexTupoBaHHE 3 7 7 14 11 22 14 28 28 56
1 KOHCTPYHPOBAaHHUE
(usnyeckux mpuoOpoB

5 |HN300pereHus, none3Has 1 3 2 6 3 7 4 8 5 15
MOJIE]1b, POMBIILICHHBIN
oOpasel, palliOHANIU3aTOPCKUE

[PEIOKEHHS

6 |MeTrozs! IOMCKA HOBEIX 1 3 2 6 3 7 4 8 5 15
TEXHUYECKUX PELIEHHI

7 |Merozsl HCCIIEI0BATEILCKOIO 1 3 2 6 3 7 5 9 6 20
TBOpYECTBA

8 [UccnemoBaTenbcKue TIPOSKTHI 6 11 8 16 10 20 11 33 20 33
10 BEIOpAHHOM TeMaTHKe

9 [Okckypcun 4 - 8 — 12 — 12 — 12 —
10 [[loxroroBka u y4actue 1 3 2 6 4 8 4 8 6 18
B KOH()EPEHIIMIX, KOHKYpCaX,
BBICTABKax
lIToroBoe 3aHATHE - 1 - 2 - 2 - 3 — 4
Bcerq 72 144 216 288 432

* Pa3paboraH Ha ojuH y4eOHbIA roja (36 yueOHBIX HEJesb), SBISETCS MPUMEPHBIM M MOXET UMETh HHOE
KOJIMYECTBO YYESOHBIX YaCOB B 3aBUCHMOCTH OT CPOKa pean3alyy NporpaMM oObeIMHEHHUH 110 HHTEpecaM.

Ounas ¢opma moaydeHust 00pa3oBaHUS

KonnuecTtso yacos
Ne
W Ha3zpanue pazaenos, Tem Bcero B tom uncne
JacoB TeopeTtrnueckux IIpakTiueckux
or 30 % 10 40 % ot 60 % 10 70 %
3aounas Gpopma noaydeHus odpazoBanus (s ydammxcs 11 et u crapie)
Konmuecto yacos
Ne H Bcero OuHbIX 3aHATUI
a3BaHHe Pa3JIeNnoB, TEM
w/n yacoB | Teopermueckux | IlpakTudeckux (TeopeTruecKux
1 IPAKTUIECKHX )
~30% ~ 60 % ~10%
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JluctantimonHas popMa MoJTydeHus: 00pa3oBaHUs
(mns ygamuxcst 11 jgeT u crapie)

KonugectBo yacos
Ne Hazpanue
Bcero yacos KonTponbsHbIx
i pazzenos, TeM Teopetuueckux IpakTHyecknx
(IpaKTHYECKHX)
~30 % ~50 % ~20%

Conepxanne 00pa3oBaTeIbHON 00JIACTH
BBoaHoe 3ansatue

Posns 1 3HaueHune oOpasoBatensHON o0macTi «Pusnkay. [IpaBuina 6e30macHOro MoBeACHUS
yUalluXcsl Ha 3aHATHUSAX, BO BpeMs IPOBEIEHUS KOH(QEpPEeHIMH, BHICTABOK, KOHKYpPCOB, CIETOB.
[IpaBumna paGoThI ¢ AeBalicamMH.

1. Paznensl pusuku

dusnka: MeXaHuKa, MOJIEKYyJIsIpHas (PU3UKaA, TEPMOJIMHAMHKA, ONTHKA, JIEKTPOAMHAMUKA,
cTatucTuyeckas (u3Mka, KBaHTOBass (u3Mka, saepHas (u3MKa, (QU3MKa BBICOKUX 3HEPrui,
(bu3nKa 3IeMEHTAPHBIX YaCTHII.

[IpakTuyeckue 3aHATHS.

Pemenne ¢usmueckux 3amad, MpoBeAeHHWE (U3NUYECKUX OSKCIIEPUMEHTOB W OIBITOB
10 OCHOBHBIM pazjiesiaM (pU3UKH.

2. KoHCTpyHpoBaHue Hpu TPOBENECHUH (PU3MUECKUX HCCIEAOBAHUA W IKCIEPUMEHTOB

KonctpynpoBanue. YTOUHEHHE TEXHMYECKOI'O 3a/laHUs, 3CKH3HOE KOHCTPYHPOBaHUE,
pa3paboTKa TEXHUYECKOTO MPOEKTa, CO3/1aHne paboyuero mpoeKTa.

[TpuHIMOBI 1 METOJBl KOHCTpYyHpoBaHus. HanexHOCTh, yHUPHUKALNS, TEXHOJIOTUYHOCTb.
Mertoa aHanoruif, MeTol 0ObEAMHEHUH, METO/I CEKIIMOHUPOBAHUS, METOJ] MOIU(PUIIMPOBAHNS,
METOJ KOITUPOBAHMsI, METO/I IPOTOTHUIIOB, METO] ONITUMAIILHOI'O IIPOEKTUPOBAHUS MOJIEIEH.

[IpakTrueckue 3aHATHUA.

I'papuueckas moaroroBka. OcHOBbI yepueHus. ['paduyeckue H300paKEHUS: YEPTEK
neTand, COOPOYHBINH YepTek,, ICKU3, KMHEMATHYeCKas M DIIEKTPUYEecKas CXEMBI, pa3BepTKa,
aKCOHOMETPUYECKHI YepTeX, TEeXHUUYECKHH pHCYHOK. JIByX- U TpexMmepHas cHcTeMa
aBTOMATH3MPOBAHHOTO TIPOCKTHPOBAHUS W YEPYCHHUS, HCIOIH30BAHUE HWHCTPYMEHTAIBHBIX
BO3MOKHOCTEH KOMIIBIOTEPHOH IpaduKH.

[lonrotoBka  TexHMuYeckoW  JokyMmeHTauuu.  KOHCTpyKTopckas — JOKyMEHTalus,
OKCIUTyaTallMOHHAs  JOKYMEHTAalus,  PEMOHTHAas  JOKyMEHTAaIus,  TEXHOJOTHmYecKas
JOKYMEHTAIHSL.

3. O0opynoBaHue, MaTepUaNbl U U3JIENIUs A1l KOHCTPYHPOBaHUS (PU3NYECKUX TPUOOPOB
Y TIPOBEJICHHSI CCIIEOBAaHUI 1 IKCTIEPUMEHTOB

[TpuGopsl, HMHCTPYMEHTHI U cTaHOYHOE oOopynoBaHue. [Ipubopsl mOKa3bIBAIOLINE
U PEruCTPUPYIOUINE; MPUOOPHI TPSMOTO ACWCTBUS W TNPHOOPHI CpaBHEHHS; AaHAJIOTOBBIC,
uGpoBbIe, CYMMHUPYIOIINE; WHTETPUPYIOLINE; D3JIEKTPOMEXaHUUYECKHE, 3JIEKTPOTEIUIOBBIE,
AJIEKTPOKUHETHYECKHUE, HIEKTPOXUMUIECKHE.

CrnecapHble U CTOJISIPHBIE UHCTPYMEHTHI. IHCTpYMEHTHI JUIsl packposi (pe3ku) MaTepuaia.
WuctpymeHTsl Ui ctporanusi. V3MmepurenbHble M pa3MeTOUHbIe ycTpoicTBa. CBEpIMIIBHBIN
1 pe3b0OHape3HON HHCTPYMEHT. JloMoIHUTEIbHOE 000y I0BaHUE.

Cranounoe obopynoBanue. OCOOEHHOCTH CTaHOYHOrO oOopynoBaHus. PasHoBHIHOCTH
CTaHOYHOTO 000pyI0BaHUSI: CTaHKH JUIS. METaJUTypruyecKon HPOMBIIIJIEHHOCTH
Y MaIITMHOCTPOCHUS; CTAaHKU IS XUMHUYECKOW MPOMBIIIICHHOCTH; TEXHUKA TSI CyIOCTPOCHHUS;
TEXHUKA JUI aBUACTPOCHUS; IPOMBILICHHBIE MAIIUHBI; 000pyI0BaHKE Ul METAII000pabOTKH,
IepeBoOOpabOTKH;  CTaHOYHOE  OOOpYyIOBaHME,  HUCIOJB3yeMOE€ B MHUKPOIJICKTPOHHUKE
u pudopocTpoeHuu, 3D-MpUHTEPHI.

Koncrpykunonnsle Martepuansl. Kiaccudukanus KOHCTPYKIMOHHBIX — MaTepHAaJIOB:
MeTaJUINYeCKHe, HeMETAIUTHYECKUe, KOMITO3UITMOHHBIe. HaHOMaTepuabl.

Otnenounsle MaTepuaibl W TOKpBITHS. OTAEIOYHbIE MaTepualibl M3  JIPEBECHHBI,
MPUPOJHOTO KaMHS, KEPaMUKH, CTCKISSHHBIX W MHHEPAIBHBIX pPAacIlIaBOB, MHUHEPAIbHBIX
BSDKYULIMX BEILECTB, MOJMMEPOB, METAJUINYECKUE U KOMITO3UIIMOHHBIE.
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Kpacku, rpyHTOBKH, mMAaTiaeBKH. JIaKOKpacOYHBIE MaTepHaIbl, TEXHOJIOTUU HAHECCHHUS.
OO6macTu MpUMEHEHHUS.

IIpakTrueckue 3aHATHS.

Hcnonb3oBaHue  HHCTPYMEHTOB, CTaHOYHOTO  OOOpYIOBaHUS, KOHCTPYKLHMOHHBIX
MaTepHalioB, OTAEJIOYHBIX, JAKOKPACOYHBIX MAaTepHajOoB INPU KOHCTPYHPOBAHUH HPUOOPOB
U1 IpOBeIeHUs (PU3MUECKUX UCCIIeI0BaHUN U SKCIIEPUMEHTOB.

4. IIpoexTrpoBaHue u KOHCTPYUPOBaHUE du3nueckux npuboOpoB

WNHbopMallMOHHBIM pecypc 10 MPOEKTUPOBAHHIO M KOHCTPYHUPOBAHUIO (U3NYECKUX
npubopoB. Kraccudukanus wuHOOPMAIMOHHBIX PECYpCOB IO OTPACIEBOMY MPUHIUILY
u no ¢opme mnpexncraBieHus. JIOKyMEHTbI M MacCHUBbl JIOKYMEHTOB B HH(OPMAalMOHHBIX
cucremMax: OuOnMoTekax, apxuBax, (GoHaaX, OaHKaX MaHHBIX, APYTHX BUAAX WH(OPMAIIMOHHBIX
cucreM. [louck, n3yueHue u UCIOJIb30BAHHUE.

IIpakTrueckue 3aHATHS.

[IpoexTHpoBaHue, W3rOTOBJIEHUE, peryJupoBka mnpubopos. Ilouck mpPOTOTHMOB.
CocraBiieHne cXeMbl KOHCTPYKLUMHU. YTOYHEHHE NMpUHIMNA JehcTBUsA. OnpeneseHne 0CHOBHBIX
napameTrpoB. Pacuer peraseii M cOOpouHbIX eAMHHUL. BwiGop MartepuanoB. Pa3paboTka
TEXHUYECKON JOKYMEHTAllMM U TEXHOJOrmdyeckux kapr. OmpeneneHue MOCIEA0BATEIbHOCTU
usrorosneHus. M3rorosnenue u otaenka npudopos. Hactpoiika u peryiupoBka.

5. M300peTenHus, mose3Has MoJIeb, MPOMBIIIIICHHBIA 00pas3erl,
PaLMOHAIN3aTOPCKUE IIPEIOKECHUS

[latenr Ha  u300peTeHHe, MOJE3HYIO  MOJElb, IMPOMBILUIEHHbI  oOpasel.

Pannonanmsaropckoe npeioxenue. IIpusHakn pannoHaIN3aTOPCKOrO IMPEUIOKEHUS.
3asBlIEHHE O palMOHAIM3aTOPCKOM MpeiokeHuu. Vcroab30BaHUE pallMOHAIU3aTOPCKOrO
IIPEIUIOKEHUS.

Hayuno-texanueckas u mareHTHas uH(popmarus. [larentHsiit morck. OOBEKTH HAYYHO-
TexHn4yeckoi uHdopmanuu. Hocutenu HayuHo-rexHndeckoi nHdopmarmu. MapopmannoHHbli
MOUCK U 0a3bl TaHHBIX. [[OMCKOBBIE CUCTEMBI.

MesxayHapoaHasi HaTeHTHasl K1acCU(pUKaIUSL.

[IpakTrueckue 3aHATHS.

[IpoBeneHne NATEHTHOTO IIOMCKA: TEMATUYECKOTO, MMEHHOIO, HYMEPALMOHHOIO,
MAaTEeHTHO-TIPaBOBOTO.

6. MeTo/1bl TOKMCKA HOBBIX TEXHUUYECKUX PEIIEHHUH

Mertoast TPU3. UadopmanmonHslid GoHI. AITOPUTM pelieHns H300peTaTeNbCKuX 3a1ad.

AccouMaTtuBHbIE METOABI: MeTOJ (OKAIbHBIX OOBEKTOB, THUPJSHI CIIy4alHOCTEH
U acCoLUaIui.

MeTo 1 KOHTPOJIBHBIX BOMPOCOB: CIIUCKH HABOSIINX U KOHTPOJIbHBIX BOIIPOCOB.

Metoa MO3roBoro MmrTypMa: OTOOp TIpyNIbl JUI[ JUIs TeHEPUPOBaHUA WAECH U TPYIIIbI
AKCIIEPTOB; OpraHU3alys Mpolecca reHepUpOBaHUS UAEH; (PUKcaIUs BBIIBUHYTHIX UIEH; OlLIEHKA
3a(hUKCHPOBAaHHBIX UEH C TOMOIIBIO SKCIIEPTOB U BEIOOp Hanbosiee paluoHaIbHbIX.

Meton cuHeKTUKH: (opMynHpoBaHHE NpoOJeMbl B OO0IIEM BHUJAE; HAvajdbHBIA aHAIU3
npobJeMbl; TeHEPUPOBAaHUE MJEH PELIeHHs TEXHUYECKOW 3a/1auM; HMCIIOJIb30BAaHHE aHAJOTHA:
NpSIMBIX, JIMYHBIX, CHUMBOJIMYECKHUX, (DAHTACTUUECKHX, pa3BUTUE U  MaKCHMajbHas
KOHKpETHU3alus U, IPU3HaHHON HanboJsee y1auHo.

Meton aHanM3a B3aMMOCBSI3aHHBIX O00JaCTe pelIeHMs: BBIABIEHHE HECKOJIbKUX
BO3MOJKHBIX BAPHAHTOB B KaXKJJOU 00JIaCTH pellIeHuil; onpeieNieHle BapMaHTOB, HECOBMECTUMBIX
JpyT C OpYyroM, BHIOOP M3 COBMECTHMBIX BapHaHTOB HauOoyiee MPUEMIIEMOTO C TOYKU 3PEHHS
LEJIN PeIIeHUs TPOOIEMBI.

WHuple MeTonpl pemieHus TEXHUYECKHUX 3a/lad: MeToJl (YHKIHMOHAJIbHO-CTOMMOCTHOTO
aHaJ3a, METOJ MCIIOJIb30BaHUs ClIydalfHOCTeH, MOp(}OIIOrHYecKuid METOJ, METOJ CTpaTeruu
CEMHUKPAaTHOI'O TIOUCKA U APYTHUE METOIBI.

[IpakTnueckue 3aHATHS.

Pemenne pusnyueckux m TEXHUUECKHX 3a/1a4 C UCMOJIb30BaHUEM MeTo10B TPU3.

19



Hayuonanwnuotit npasosoti Unmepnem-nopman Pecnybnauxu benapyce, 16.02.2024, 8/41011

7. MeTo/p1 NCCIeI0BaTeNbCKOIO TBOPUECTBA

OcHOBHbIE TIOHSITHS MCCJEIOBATEIbCKOTO TBOpPUECTBA. BBeneHHE B MCCIIENOBATENbCKYIO
paboTy: acmekT, TUIOTe3a, WJAes, HaydHas IUCIUIUIMHA, HAydHas TeMma, NpoeKkT. Teopwus,
Hay4yHOE HCCJIeIOBaHUE, HAay4yHOE II03HaHWe, HayyHblii (akTt. OO630p, 00BEKT, NpeaMeT
WCCJICTIOBAHMS, PUHITHIL, TPOOJIeMa, YMO3aKIFOUEHHUE, BHIBO/I.

Metoapl HayyHOro IMO3HAHUS: HAOJIOJEHHE, CpPaBHEHHE, W3MEpPEHUE, SKCIIEPUMEHT,
abcTparupoBaHue, aHaJU3 W CHHTE3, HWCTOPHUYECKHA METOJ, METOJ  BOCXOXICHHUS
0T aOCTPaKTHOTO K KOHKpeTHOMY. lIpuMeHeHHe JOrMuecKWx 3aKOHOB W TPaBUI: 3aKOHBI
TOXKIECTBA, TMPOTHBOPEYUS, HWCKIIOUCHUS TPEThEro, IMpaBWIa TIOCTPOCHHS JIOTHYECKUX
OnpeICIICHUH.

[IpakTHueckue 3aHATHUSI.

Br16op Tembl uccneaoBanus; 000CHOBAHUE aKTYaJbHOCTH BBIOpAHHOW TEMBI, TOCTaHOBKA
[[eTM W KOHKPETHBIX 33/1a4, ONpeeiecHHne 00bEeKTa U MpeAMETa UCCIICIOBAaHUS, BEIOOP METOJIOB
U METOAMK TMPOBEACHHUS; OINMCAHWE TMpolecca, OOCYXKACHHE Ppe3yJIbTaTOB HCCIIEIOBAHMUS,
(hopMyJIHPOBKA BBIBOJIOB U OIICHKA MOJTYYCHHBIX PE3YJIHTATOB.

8. UccnenoBaTenbckue MPOEKTHI 10 BEIOPAHHON TEMaTHKE

Br16op Tembl poekta. @opMyIMpoBKa IeNd U 3a1ad uccieaoBanus. OObEKT U TPeaIMeT
uccnenoBanus. ['mnoreza. OO6OCHOBaHME aKTyaJdbHOCTH U HOBHU3HBL OmpeneneHue MEeTOJOB.
CocraBneHue 1miaHa.

CO6op u ananu3 uaopmarnuu. ONTUMAaIBHBIN BEIOOp PEIICHUS.

[ToaroroBka K 3amIuTe UCCIEAOBATENHCKOTO MPOEKTA, MPOrPAMMHOIO MPOAYKTa, MOJETCH,
pubopoB, 06opyaoBanus. [ICHXOIOTUYIECKHI aCIIeKT TOTOBHOCTH K BBICTYIUICHUIO, TPEOOBAHUS
K JIOKJIaay, TPE3CHTAlluu, KyJbTypa BBICTYIUICHHS U BEACHHUS JUCKYCCHH, oOOpalieHue
K ONTIOHEHTaM, OTBETHI Ha BOIIPOCHI, 3aKIIOYUTEILHOE CIIOBO.

[IpakTHyeckue 3aHATHUSI.

WsrotoBneHne Mojenu, CO3JaHUE JKCIEPUMEHTAIBHOW YCTaHOBKH. [IpoBeneHue
SKCIIEPUMEHTa M HaOMIOJeHUI, CO3/aHue MPOTrPaMMHOIO MPOIyKTa. PereHrne BO3HUKAIOMIUX
pooJIeM.

[Toctpoenue rpadukoB, aHAIHU3 PE3YNLTATOB HKCIEPUMEHTA, BHIYMCICHUE MOTPEIIHOCTH,
tectupoBanue. CpaBHHUTENBHBIA aHAJM3 TEOPETHYECKMX pPACYeTOB U  IKCIICPHMEHTA.
O6cyxnenue pe3ynbTaToB. KOHCYIbTAIIMM CTIENUATHCTOB. BBIBOIBL.

Odopmiierne ncciaenoBaTenbekoro npoekrta. [loaroroBka pedepaToB, cTaTeid, T0KIAIO0B,
CTEHJIOBBIX JIOKJIAI0B, IPE3CHTAIIUH.

9. DKkcKypcun

DKCKYpCUU OPTraHU3YIOTCS Ha MPENNPHATHS, B OPTaHU3AINU, YUPEKACHHUS MO MPOdUIIo
0o0pa3oBaTeNbHBIX 001acTe.

10. [ToaroroBka u ydacTue B KOH(GEPEHIIUIX, KOHKypcaX, BHICTaBKaX

[TostokeHHs 0 KOHPEPEHITUAX, KOHKYPCaX, BHICTaBKAX.

[IpakTudeckue 3aHATHSI.

[MonroroBka pedepara, IOKIana, CTEHIOBOTO JIOKJIAAa, TE3MCOB, CTATEH, NMpPE3CHTAINH,
$boTO- W BUACONMPUIONKEHUH, 3asBKM Ha ydacTue. [loAroToBka K BBICTYIUICHHIO. 3aluTa
HCCIIEIOBATEILCKOTO MIPOCKTA.

HtoroBoe 3ausTHE

[TonBenenne utoroB padoThl. MTOroBBIC BBHICTABKH PabOT, KOHKYPCH H ApyTrHe (HOpMBI

MO/IBEJICHUSI UTOTOB.
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I'JIABA 7

COJIEP)KAHUE YUYEBHOI'O MATEPHAJIA OBPA3OBATEJBHOM OBJIACTH

«XUMUSA»

[TpuMepHBIi yueOHO-TeMaTHYECKUH I1aH 00pa3oBaTebHOM o0macTu™

KommgecTBo yueOHBIX 4acoB B TOJ

No (TEOpeTHYEeCKIX U MIPAKTUIECKIX )
i HasBanue pa3znenos, Tem Tomkonb b
6-8 ner 9-10 ner 11-13 ner |14 ner u crapiue
BO3pacT
BBoaHOE 3aHsATHE 1 - 2 - 2 - 3 — 4 -
1 |Pa3mensl XuMuu 6 10 14 27 25 50 33 65 53 106
2 | XUMHUYECKHUE OIBITEHI 6 11 12 23 20 33 26 52 40 70
1 SKCTIEPUMEHTBI
3 |1300perenus, moe3Has 1 3 2 6 3 7 4 8 5 15
MO/I€7Tb, IPOMBIIILICHHBI
oOpaserr,
PaIOHATU3aTOPCKHIE
[peIOKEHHS
4 MeTtompl MOMCKA HOBBIX 1 3 2 6 3 7 4 8 5 15
TEXHUUYECKUX PEUICHUM
5 [Meroas 1 3 2 6 3 7 5 9 6 20
HCCIIE0BATEILCKOTO
TBOpYECTBA
6 [HccnenoBaTeabcKue 6 11 8 16 10 20 11 33 20 33
[IPOEKTHI 110 BEIOPAHHON
TeMaTHKe
7 [Y4eOHbIe SKCKYpCHU 4 — 8 - 12 — 12 — 12 -
8 [[loaroToBka u y4actue 1 3 2 6 4 8 4 8 8 16
B KOH(EPEHLMSIX,
KOHKYpCax, BBICTaBKax
HTorosoe 3aHsTHE - 1 - 2 - 2 - 3 - 4
Bcero 72 144 216 288 432

* Paspaboran Ha oJuH y4eOHBIA roja (36 yueOHBIX HEENb), SBISAETCS MPUMEPHBIM M MOXET UMETh WHOE
KOJIMYECTBO y4eOHBIX YaCOB B 3aBUCHUMOCTH OT CPOKa pean3aliu MPorpaMM oO0beIMHEHHI 10 HHTEPECaM.

Ounas Gopma noiaydeHus 00pa3oBaHUS

KonmaecTBo wacoB

Ne
n/; HasBanue pazznenos, Tem Bcero B tom uucne
JacoB Teoperuueckux IIpakTryeckux
ot 30 % 1o 40 % ot 60 % 1o 70 %
3aouHas Gpopma noaydeHus odpazoBanus (s ydammxcs 11 et u crapie)
Komuuectso gacos
Ne H Bcero OuHBIX 3aHATUI
a3BaHME Pa3JIeIOB, TEM
n/n 4acoB Teopernueckux IIpakTnyeckux (TeopeTHuecKux
U IPAKTHYECKHX )
~30% ~ 60 % ~10 %
JucranuronHas popMa noxydeHust o0pazoBaHUs
(mns yyamuxcs 11 net u crapie)
KonunuecTBo yacoB
No Bcero
HasBanue pa3znenos, TeMm KonTponbHbIX
/m gacoB | Teoperuueckux IIpakTyeckux
(TpaKTHYECKHX)
~30% ~50 % ~20%
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Coneprxanne oOpa3zoBaTeIbHON 00IaCTH
BBoaHoe 3agsaTue

Ponb u 3HaueHne oOpaszoBartenbHOM obnacTu «Xumus». [lpaBuna 6e30macHOro nMoBeAeHUS
yUalluXCcsl Ha 3aHATHUSAX, BO BpeMs IPOBEIEHUS KOH(QEpEeHIMH, BHICTABOK, KOHKYpPCOB, CIETOB.
[IpaBumna paGoThI ¢ geBalicamMi.

1. Pasgensl xumnu

N3ydyeHre OCHOB OpraHMYECKON XWMUU, HEOPTaHMYECKOW XUMHUU, PU3NICCKOW XUMHH,
aHAJTMTUYECKON XUMUH, OMOXUMUHU.

[IpakTnueckue 3aHATHUA.

Pemenne  xuMmdeckux 3agad 110 OCHOBHBIM  pasienaMm  xumud. lIpumenenne
MIPOrPaMMHOTO 00eCIIeUeHUs ISl pacUeTOB M MOJICIIMPOBAHUS B 00JIACTH XUMUHU.

2. XMMHUYECKHE OIBITHI U IKCIIEPUMEHTHI

Knaccuukanuss OmpITOB MO CTENEHM HMX MPUHIUNHAIBHOH OMACHOCTH. SIOBHTHIE,
CHWJIBHOACWCTBYIOIIUE, B3pPbIBYATHIC, CAMOBOCIUIAMEHAIOIIMECS BelecTBa U cMecu. [IpaBuna
XpaHEHUusl peakTuBOB U cMecel. IIpaBuiia u npuemsl NpoOBEAEHNUS XUMUYECKUX OIBITOB. Buabl
XMMHUYECKOM IOCYAbl, €€ MbIThe U cylika. Moromue cMmecu. IlpaBuwia  paboTb
C HarpeBaTesIbHbIMU IpuOopamu. TexHuka HarpeBaHus. IIpuGopel 11 XMMHYECKHX OIIBITOB.
XuMudeckuil 3kcriepuMeHT. OyHKIMU U BBl XUMUYECKOTO SKCIIEPUMEHTA.

[IpakTnueckue 3aHATHA.

[IpoBeneHne XMMHUYECKMX ONBITOB U JKCHEPUMEHTOB. 3aHHMMATENbHbIE XHUMHUYECKUE
OIIBITHI.

3. U300perenust, moje3Has MOJIeib, IIPOMBIIIUICHHBIH 00pasell,
PaLMOHAIN3aTOPCKUE IIPEIOKECHUS

[latenr Ha  u300peTeHHe, MOJE3HYIO  MOJElb, IMPOMBILUIEHHBI  oOpaser.

Pannonanmsaropckoe npeioxenue. IIpusHakn pannoHaIN3aTOPCKOrO IMPEUIOKEHUS.
3asBlIEHHE O palMOHAIN3AaTOPCKOM MpeiokeHuu. Mcnoab30BaHUE pallMOHAIU3aTOPCKOTO
IIPEIUIOKEHUS.

Hayuno-texuuueckast u nareHTHas uHpopmarnus. IlarenTHbii norck. OOBEKTH HAy4HO-
TexHuueckor nHpopmauu. Hocutenu HaydHo-TexHHueckoil nHgopmarmu. MHpopmaimoHHbIi
MOUCK U 0a3bl TaHHBIX. [IOMCKOBBIE CUCTEMBI.

MesxayHapoiHasi MaTeHTHas KJIacCH(UKaIus.

[IpoBeneHne TMATEHTHOrO IIOMCKA: TEMAaTUYECKOro, WMMEHHOr0, HYMEpPAlHOHHOTO,
MIaTEHTHO-TIPaBOBOTO.

4. MeTo/ibl TOMCKA HOBBIX TEXHUYECKUX PELIeHUI

Mertoast TPU3. UadopmanmonHslid GoHI. AITOPUTM pelieHns H300peTaTeNbCKUX 3a1ad.

AccouMaTtuBHbIE METOABI: MeToJ (OKAIbHBIX OOBEKTOB, THUPJSHI CIy4alHOCTEH
U acCoLUaluu.

MeTo KOHTPOJIBHBIX BOIPOCOB: CIIUCKHU HABOISIINX W KOHTPOJIBHBIX BOIIPOCOB.

Metoa MO3roBoro Imtypma: OTOOp TpYIIbl JUI A F€HEpUPOBAHUS WUJEH M TPYIIIbI
HKCHEPTOB; OpraHMU3alus Ipoliecca reHepupoBaHus UJeH; puKcalns BIIBUHYTHIX MIEH; OLlEHKA
3a(hKCUPOBAaHHBIX UEH C TOMOIIBIO SKCIIEPTOB U BEIOOp Hanbosiee paluoHaIbHbIX.

Meton cuHekTUKH: (opMynHpoBaHHE NpoOJieMbl B O0IIEM BHUJAE; HadajdbHBIA aHAIU3
npoOJeMbl; TeHEPUPOBAHUE MJEH PELICHHUsS TEXHMYECKOW 3a/1auM; HCIIOJIb30BAaHHE aHAJOTHIA:
NpSIMBIX, JIMYHBIX, CHMBOJIMYECKUX, (DaHTACTUUECKHUX, pa3BUTUE U  MaKCHMajbHas
KOHKpeTH3alus Uaeu, Ipu3HaHHON Hanboliee yJauHOM.

Meton aHaim3a B3aMMOCBS3aHHBIX OOJacTel pelleHHs: BBIIBICHHE HECKOJIBKHX
BO3MOXXHBIX BApUAHTOB B KaX/10M 007acTy peleHui; onpeieieHue BapuaHTOB, HECOBMECTUMBIX
ApYyT € JIpyroM, BBIOOp M3 COBMECTHMBIX BApHMAHTOB Hambosiee MPUEMIIEMOr0 C TOYKU 3PEHUS
L[EJIH PEIIeHUs TPOOIIEMBI.

WHple MeTonpl pemieHus TEXHUYECKHUX 3a/Jad: MeToJl (YHKIHMOHAJIbHO-CTOMMOCTHOTO
aHaJM3a, METOJ MCIIOJIb30BaHMs CllydyailHOCTeH, MOpP(}OIOTHYEeCKUi METOJ|, METOJ CTpaTeTHH
CEMHUKPATHOI'O ITOMCKA U IPYTHUE METO/IBI.

[IpakTnueckue 3aHATHS.

Pemrenne  xumuyeckMx — 3aJa4 W IUIAHUPOBAHHWE  ONBITOB U 3KCIEPUMEHTOB
C HCIoNb30BaHUuEM MeTo10B TPU3.
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5. MeTo/p1 nccnenoBaTenbCKOro TBOPUECTBA

OcHOBHbIE TIOHSITHS MCCJEIOBATEIbCKOTO TBOpPUECTBA. BBeneHHE B MCCIIENOBATENbCKYIO
paboTy: acmekTt, THWIOTe3a, Wies, Hay4yHas IUCHMIUIMHA, Hay4yHas Tema, MpoekT. Teopwus,
Hay4yHOE HCCJIeIOBaHUE, HAay4yHOE II03HaHWe, HayyHblii (akTt. OO630p, 00BEKT, NpeaMeT
MCCIICIOBAHMS, IPUHIUIL, TPOOIeMa, YMO3aKITIOUE€HHE, BHIBO/.

MeToapl HayyHOro TMO3HAHUS: HAOIIOJCHHME, CpPaBHEHUE, H3MEpPEHHE, HKCIEPHUMEHT,
abcTparmpoBaHue, aHajlu3 M CHHTE3, HCTOPHMYECKHMH  METOA, METOJI  BOCXOXKICHHS
OT aOCTPaKTHOTO K KOHKpeTHOMY. lIpuMeHeHHe JOrMuecKMx 3aKOHOB W TPaBUI: 3aKOHBI
TOX/IECTBA, TMPOTUBOPEUMUS, HCKIIOYCHHE TPEThEro, MpaBHUja TOCTPOCHUS JIOTUYECKUX
OnpeICIICHUH.

[IpakTHueckue 3aHATHUSI.

Br16op Tembl uccneaoBanus; 000CHOBAHUE aKTYaJbHOCTH BBIOpAHHOW TEMBI, TOCTaHOBKA
eI ¥ KOHKPETHBIX 3a/1a4, ONpeielieHne 00beKTa U MpeaMeTa UCCIeI0BaHus, BEIOOp METOI0B
U METOAMK TMPOBEACHHUS; OINMCAHWE TMpolecca, OOCYXKACHHE Ppe3yJIbTaTOB HCCIIEIOBAHMUS,
(bopMyIHpPOBKa BHIBOJIOB U OLIEHKA MOTYYEHHBIX PE3yJIbTaTOB.

6. UccnenoBaTenbckue MPOEKTHI 10 BEIOPAHHON TEeMaTHKE

Br16op Tembl npoekta. PopMynHpoOBKa LENH W 3a1ad uccienoBaHus. OObEeKT U IpeaMeT
uccnenoBanus. ['mnoreza. OO6OCHOBaHME aKTyaJdbHOCTH U HOBHU3HBL OmpeneneHue MEeTOJOB.
CocraBneHue 1miaHa.

CO6op u ananu3 uaopmarnuu. ONTUMAaIBHBIN BEIOOp PEIICHUS.

[ToaroroBka K 3alIuTe UCCIENOBATENHLCKOTO MPOEKTA, MPOTPAMMHOI0 MPOAYKTa, MOJIETICH,
npubopoB, obopynoBanus. [IcHxomornuecKkuii acrekT rOTOBHOCTH K BBICTYIIJICHUIO, TPEOOBAaHUS
K JIOKJIaay, TPE3CHTAlluu, KyJbTypa BBICTYIUICHHS U BEACHHUS JUCKYCCHH, oOOpalieHue
K OTIIOHEHTaM, OTBETHI Ha BOIIPOCHI, 3aKITFOUUTEIIEHOE CIIOBO.

[IpakTHyeckue 3aHATHUSI.

WzroroBneHnne MoOJAENHM, CO3/aHUE OSKCIEPHUMEHTANbHOW ycTraHOBKH. [IpoBemenue
9KCIIEPUMEHTA, CO3/IaHKe IPOrPaMMHOTO MPOIyKTa. PeleHne BO3HUKAIOUMX MTPOOIeM.

[Toctpoenne rpadukoB, aHATU3 PE3yJIHTATOB SKCIEPUMEHTA, BEIUHUCICHUE MOTPEIIHOCTH,
tecTupoBaHue. CpaBHMUTENbHBIM aHAIM3 TEOPETUYECKHX pacyeToB M SKCIEPUMEHTA.
O6cyxaenue pe3ynbTaToB. KoHCymbTalMK CrienaaIucToB. BeIBOIBI.

Odopmiienne uccienoBarenbekoro mpoekra. Iloaroroska pedeparos, crareid, JOKIaI0B,
CTEHJIOBBIX JIOKJIAJI0B, IPE3CHTAIIHA.

7. DKCKypcuu

DKCKypCHUU OPTaHHM3YIOTCSl Ha MPENNPHUATHS, B OPTaHU3AIMH, YIPSKICHHUS 10 MPOoduiio
00pa3oBaTeNbHBIX 00JIacTel.

8. IloaroroBka u y4yacTre B KOHPEpPEHIHIX, KOHKypcaX, BEICTaBKaxX

ITonoxeHust 0 KOHKypcax, KOH(pEepeHLIUsAX, BEICTAaBKaX.

[IpakTrueckue 3aHATHS.

ITonrotoBka pedepara, AOKIana, CTEHIOBOIO JIOKJIAAA, TE3UCOB, CTaTel, Mpe3eHTalluu,
GoTO- W BUACONPHIOKEHUH, 3asiBKM Ha ydacTue. [loAroToBKa K BBHICTYIUICHHIO. 3aliuTa
HCCIIEI0BATEIBCKOTO MIPOCKTA.

Hrorosoe 3ansTHE

ITonBenenue uroros pabotbl. TOroBele BBICTABKU pabOT, KOHKYPCHI M Apyrue (HopMsl

TIOJIBE/ICHUST UTOTOB.
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