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1. HopmaTuBHo-nipaBoBasi 6a3a npoQuJabHOro 00y4eHust

1. 273-®3 «O6 ob6pazoBanuu B PD» (ct. 66, u. 4)
https://base.garant.ru/70291362/

2. TocymapctBenHas mnporpamma Poccuiickoit ®Depaeparuu "Pa3Burue
oOpa3zoBanusa"  CTpareruyeckue  MNPUOPUTETHI B cepe  peanusaiuu
rocynapctBeHHO# nporpammbl Poccuiickoit @enepannu "Pa3zButue oopazoBanus"
10 2030 roga (B pea. [locranosnenus IIpaButensctBa PO ot 07.10.2021 Ne 1701)
https://docs.edu.gov.ru/document/f9321ccd1102ec99c8b7020bd2e9761f/downloa
d/4444/

3. ®I'OC COO https://www.garant.ru/products/ipo/prime/doc/405172211/

4. ®OIT COO https://edsoo.ru/normativnye-dokumenty/

5. @enepanbHble paboyue MpPOrpaMMbl MO  Y4YEOHBIM  MpeaAMeTam

yrayOneHHoro ypoBHs PaOoume nporpammbl — EnuHoe copepxaHue 0011ero

obOpazoBauus (edsoo.ru)

6. HamwonanpHast oOpa3zoBaTeinbHas WHUNMATHBA «Hama HoBas IIKoja»

https://docs.cntd.ru/document/902210953

7. Tlpukaz MunucrepctBa mpocBemenus Poccuiickoit ®enepanuu 0T
22.03.2021 Ne 115 «O6 yrBepxknaeHuu [lopsaka opranuzanuy U OCYIIECTBICHUS
oOpazoBaTeIbHON  JEATENBHOCTH IO  OCHOBHBIM  00I11€00pa3oBaTEIbHBIM
nmporpaMmam - oOpa3oBaTeIbLHBIM IIPOTpaMMaM HadaJIbHOTO OOINEro, OCHOBHOI'O
oO1iero u cpeaHero oodiiero oopazoBaHus» (¢ u3MeHeHUssIMU Ha 3 aBrycra 2023

roaa), m. 11 m 13. https://docs.cntd.ru/document/603340708

8. Ilucemo MunucrepctBa mpocBemenus Poccuiickorr ®eneparuu ot
05.07.2022 Ne TB-1290/03 «udopMallMOHHO-METOIUYECKOE MHUCBMO 00
OpraHu3allid BHEYPOYHOW JEATETLHOCTH B paMKaX peanu3alud OOHOBJICHHBIX
dbenepanbHbIX TOCYJAPCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB HAYaJIbHOTO

06HICI‘O U OCHOBHOI'O O6H16FO O6p8,30BaHI/I$I)), II. COACPKATCIBbHOC HAIIOJIHCHUC


https://base.garant.ru/70291362/
https://docs.edu.gov.ru/document/f9321ccd1102ec99c8b7020bd2e9761f/download/4444/
https://docs.edu.gov.ru/document/f9321ccd1102ec99c8b7020bd2e9761f/download/4444/
https://www.garant.ru/products/ipo/prime/doc/405172211/
https://edsoo.ru/normativnye-dokumenty/
https://edsoo.ru/rabochie-programmy/
https://edsoo.ru/rabochie-programmy/
https://docs.cntd.ru/document/902210953
https://docs.cntd.ru/document/603340708

BHEYPOYHOM NEeSATEIbHOCTH.

https://www.consultant.ru/document/cons doc LAW 423032/

9. Ilpukaz Munobpuayku P® ot 22.01.2014 Ne 32 o mpaBwiax mpuema
0Oy4Jarommxcs B poUILHBIN KJ1acc
https://www.mos.ru/donm/documents/normativnye-pravovye-
akty/view/170137220/;

10. Ilpuka3z Munucrtepcra npocsenieHus: PO ot 17 mag 2022 r. Ne 336 “O0
YTBEPKIECHUH  TepeuyHerd  mpodeccuii W CIEHHAIBHOCTEH  CPEJHEro
1po(heCcCUOHATILHOTO oOpa3oBaHHUs
https://www.garant.ru/products/ipo/prime/doc/404748057/

11. Tlpukaz MunoOpuayku Poccun ot 01.02.2022 N 89 (pexn. ot 29.08.2022)
"OO6 yTBEpXKACHUM TMEpPEUHs CHEUUAJIbHOCTEM U HaNpaBJIEHUH IOATOTOBKU
BBICIIET0  OOpa3oBaHMd IO OporpaMmam  OakanaBpuara, Iporpammam
CHEUAINTETa, NPOrpaMmaM MarucTpaTrypbl, NporpaMmaM OpAHWHATYPbl H
nporpammam ACCUCTEHTYPbI-CTAKUPOBKID)

https://www.garant.ru/products/ipo/prime/doc/403503990/


https://www.consultant.ru/document/cons_doc_LAW_423032/
https://www.mos.ru/donm/documents/normativnye-pravovye-akty/view/170137220/
https://www.mos.ru/donm/documents/normativnye-pravovye-akty/view/170137220/
https://www.garant.ru/products/ipo/prime/doc/404748057/
https://www.garant.ru/products/ipo/prime/doc/403503990/

2. Ucnoab3yembie B padoTe COKpaLleHUs

PIroC COO - DepepanbHblil TOCYJapCTBEHHBIM 00pa30BaTEIbHBIN
CTaHJapT CPEeIHEro 00IIero o0pa3oBaHus

0O - obureo0Opa3zoBarenbHas OpraHu3alus

D®OII COO — denepanbHas obpazoBaTeNbHAsI IpOrpaMMa CpeTHET0 0OIIETo
oOpa3zoBaHUs

COO - cpennee obmiee oOpa3oBaHue

JO — nonoaHUTEILHOE 00pa30BaHUE

CIIO - cpennee npodeccuoHanbHOE 00pa3oBaHUe

BO — Briciiee 00pa3zoBaHue

IIIC — npodeccopcko-npenogaBaTeIbCKU COCTaB

MU VYII — unauBUyalIbHBINA Y4€OHBIH MIaH

YII — yueOnblii n1aH



3. XapakrepucTuka npoguis o0yuyeHus: TeXHOJIOTHYeCKOl (MHKeHEepPHOM)
HANPABJEHHOCTH

OoOyuenue B yueOHoM 2023/2024 rony Hayamoch B COOTBETCTBUH C
npuHsaTon B mae 2023 roma demepanbHOl  00pa30oBaTEIBHOW MPOTPAMMOI
cpenHero obmiero obpaszoBanus (manee — @OII COQO), koTtopas BBICTpOEHA C
y4e€TOM BHECEHHBIX B (efiepanbHblii rocynapctBeHHbiit ctanaapt (@I'OC COO)
W3MEHEHUH, KacalolMXCsl ONTHUMH3alUU MPEnoJaBaHusl y4yeOHBIX IMpPEIMETOB B
COOTBETCTBMM C HOBBIMH IIPUOPUTETAMH B CHCTEME CpEAHEro OOUIEeTro
o0pa3oBaHus’.

YTBEepKACHHBIMA CTaHAAPTOM TMPU3HAHBI MSTh 00IIE00pPa30BATEIbHBIX
npoguiei: €CTECTBEHHOHAYYHBIH, TEXHOJIOTUYECKUU, COIIMAJIbHO-
PKOHOMHUYECKUH, TYMAHUTApHBIA W YHHUBEPCAJIBHBIA M B KaXJAOM mpoduie
JIOJDKHBL OBITH MPEJCTABICHBI BCE MPEAMETHI, MPU I3TOM HE MEHEE 2-X U3 HHUX
JOJDKHBI OBITH MPEMETaMHu YIITyOJIeHHOTO YPOBHS M3 0Opa3oBaTeIbHOM 00J1acTH,
COOTBETCTBYIOILIEH JAHHOMY MPOQUIIO.

AKTyaJbHBIM U BOCTPEOOBAHHONW HPKOHOMHKON TEXHOJOTUYECKUM MPOQPHIIH
OpPUEHTHPOBAH Ha MPOU3BOJICTBEHHYIO, HHXXEHEPHYIO U MH(POPMALMOHHYIO chepbl
NEeATEIbHOCTH, MO3TOMY B JIaHHOM Npoduie A U3y4eHUs Ha YIIIyOJIEHHOM
YpOBHE CIIeZlyeT BHIOMpaTh MPEIMEThI U3 MpeAMETHBIX obnactelt «MaTtemaTuka u
uHpopmaTrka» U «EcTecTBEHHbIE HAYKW 2,

B ®OIl COO mnpemioxeHOo HECKOJBKO BapHAHTOB YYEOHOTrO IUIaHA IS

Kaxoro npoduis (tabnuma 1).

! Mpukas Munucrepcrea npocseiuenus PO or 12.08.2022 Ne 732 «O BHeceHMM M3MeHEHHMil B (hemepanbHbIii
TOCYAapCTBEHHBIH CTaHAApT CpeAHero oOmero oO0pa3oBaHUs, YTBEPKACHHBIM NpuKazoM MuOHHCTEpPCTBA
obpazoBanus U Hayku Poccuiickoit @enepaunu ot 17 mas 2012 r. Ne 413 (3aperucrpupoBan Munioctom Poccnn
12.09.2022 Ne 732.

2 ®OIT COO, 1. 131.20.1 URL.: https://edsoo.ru/normativnye-dokumenty/ nara o6parmenus 31.10.23



https://edsoo.ru/normativnye-dokumenty/

Tabnuya 1.

Bapuanmet yuebnozo naana no npogunam 0b6yyerus

Bapuanmwt yuebrozo
Bapuanmut yuebrozo
Ne Haumenosanue npogdurs i NAAHA C USYHEHUEeM
POOHBLX A3bIKOB
1. TexHo0rnuecKuit 2 2
2. EcTecTBeHHOHAYYHBII 1 1
3. CoInanbHO-3KOHOMHUYESCKUH 3 1
4. I'ymanurapHbIi 6 1
5. YHuBepcaabHbIi 1 1

Kak BuaHo wu3 TaOnuilbl, y4eOHBIM IUIaH TEXHOJIOTUYECKOTO MpOoQuiis

npeaycmMarpuBacT JIBa BapHaHTa: C erIY6JIeHHI>IM H3YUCHUCM MATCMATUKU U

bu3ukn U ¢

yIayOJeHHBIM  M3Y4YEHHEM MaTeMaTUKH ¢ WHGOPMATHUKHU.

EcTtecTBeHHOHAY4YHBII NpOo(UIIb BAPUAHTOB YYEOHOIO MJIaHa HE TPELyCMaTPUBAET.

VYyebHble Yachl, OTBEICHHbIE Ha YIIYyOJCEHHOE HW3Yy4YCHUE

MpeJIMETOB B

TEXHOJIOTUYECKOM mpoduiie, pacnpeeseHbl Cieayomum oopa3om (Tadauma 2).

Tabauya 2.
Pacnpeodenenue yuebnvix uacos no npeomemam 6 mexHoai02U4eckom npogue
S Bapuanm 2
Ne Haumenoeanue npogurvHozo npedmema Mamemamuxda -
Mamemamuxa - puauxa O
Maremaruka:
1 Anrebpa 4 4
"~ T'eomerpus 3 3
BeposTHOCTB M cTaTHCTHKA 1 1
2. HNudpopmaruka 1 4
3. Puzuka S) 2
Hroro: 14 yacos 14 gacos

AHaJIOTUYHOE BapuaHTy 1 TEXHOJIOrHYecKoro mnpoduiisi pacrpeaeacHue

y‘IC6HOI‘O BPpEMCHHM I10 MATCMATHUKE U I/IH(I)OpMaTI/IKC MMPCAJIOKCHO TAKIKC B

y4eOHBIX MJIaHaX BapuaHTOB | U 3 COLMAIbHO-IKOHOMUYECKOTO MPO(uIIs.




4. Moaeau peaan3anuu nNpopuibHOro odyyeHusi B 00pa3oBaTejibHbIX
OPraHu3anusAX cpeaHero o0mero 00pa3oBaHus

Ha ocHoBanum ananuza opranuzauuu npoduibHoro ooydenus 8 OO COO
MOXHO BBIIEIUTh TPU OCHOBHBIE MOJIETU: BHYTPUIIKOJIbHAs, CETEBas U
WHTErpaTUBHAs, KaxJIas U3 KOTOpPbIX OOJagaeT CBOMMH NPEHMYIIECTBAMH U
HeocTaTkamu (Tadsmma 3).

Buympuwixonenas ~ mooens — opraHuzanuid  OpOPMIBHOTO  OOydeHus
OPUEHTHpOBaHa Ha pEaTU3alUi0 OJHOro M Ooisiee mpoduiiel cuiaMu OJHOMN
o0pa30BaTeNbHOM OpPraHu3alii B 3aBUCUMOCTH OT €€ MaTepUaIbHO-TEXHUUECKOTO
U TEXHOJIOTMYECKOro O0eCreyeHus, KaJIpOBBIX, OPraHU3alMOHHO-METOANYECKUX,
MH(OPMAIMOHHBIX U MHBIX PECYPCOB.

Cemesasi moOenvb OpraHuzaluud NpOoUIBHOTO OOY4YEHHsS MOJpa3yMEBAET
B3aMMOJIEUCTBHE OOpa30BaTEIbHBIX OPraHU3alUMid OJHOIO0 YPOBHS C LIEJIBIO
o0ecrieueHns KaueCTBEHHOTro mnpoduiabHOro oOyuyeHus. Takas koomepauusi, IO
MHEHHUIO OOJIBIIMHCTBA YYEHBIX, 3aHUMABIIUXCA pPa3pabOTKOW U aHAIU30M
dbynkuuonupoanusi OO, SBISETCS 3HAYMMBIM YCJIOBHEM PE3YJIbTATHBHOCTH WU
s pexkTUBHOCTH 00yUEHUSI, T.K. 00JIAAET PAAOM OOCMOUHCE!

- «pa3BUTHE HOBOTO TUIA OTHOIICHUA MEXAY YYaCTHUKAMU CETH C LENbIO
UHTETpallil PECYpPCHOrO OOECHeUeHus, pPacHpOCTPaHEHUS IOJIOKHUTEIBHOTO
NEJaroru4eckoro OmbITa, OKa3aHWs METOJIUYECKOW MOMOIIM 00pa3oBaTebHBIM
VUPEKICHUSIM €  LEJIbI0  TOBBIIIEHUS  PE3YJIbTAaTUBHOCTH W  KadecTBa
00pa3oBaHMs»’;

- U3MEHEHHME poJiel yuyuTenss W OOYyYalolUMXCS - TMEpBbIA OpraHU3yerT,
HanpaB/IsieT U KOPPEKTHUPYET TMpolecc OOydeHHs, TOrja Kak IOCJeIHne

IMOCTCIICHHO CTAHOBATCA €TI0 aKTHBHBIMH YYAaCTHHUKAMMU, o6peTa$1 TAaKH€ BAXXHBIC

3 Toncmuix Y. H. CeteBas Mojienb opranuzanui npoguibHoro o6ydenus / CoopHUK MaTepuanos Beepoccuiickoit
Hay4HO-MeToandeckoi koHpepenunn «IIpodunbHoe 0Opa3oBaHue 1 CrielMAIN3UPOBAHHOE 00yYEeHHE:

3¢ (heKkTHBHBIE IPAKTUKH B YCIOBUAX TpaHCHOpMaIIMK 00pa3oBaTeIbLHOTO MpocTpancTBay, HoBocubupcek, 2021, c.
10.

10



Ka4yeCcTBa, KaKk OTBETCTBEHHOCTh, CAMOCTOATEIHLHOCTh, aBTOHOMHOCTb, pedieKcus
U ap.;

- TOBBIIICHWE WHANBUAyaIH3allMK OOY4YEHHUS 3a CYET YBEJIHMYCHHS
KOJIMYECTBA MPOQUIICH, HMCIIOIB30BAHUS COBPEMEHHBIX TEXHOJOTHH M CPEICTB
oOy4JeHHS;

- IOBBINIEHUE SKOHOMUYECKOH AP PEKTUBHOCTH TMpoiiecca 00yueHusl.

CereBass mojmenb MpopuIbHOrO OOY4YEHHS HMEET U puUcki, K KOTOPBIM
OTHOCAT: «MaJIO€ KOJHWYECTBO YYACTHHKOB OOpa30BATEIBHBIX OTHOIICHWH U
JKECTKHE  OpraHU3al[MOHHbIE  CBA3U;  HECKOJbKO  00I1e00pa3oBaTebHbIX
OpraHW3allid, OCYIIECCTBIAIOMMUX MPOPUIBHYI0 TOATOTOBKY IO JBYM-TPEM
MPAKTUYECKU OJMHAKOBBIM TPOUIISIM OOY4YeHUS W UMEIOIIUM B KadecTBE
OCHOBHOTO MapTHEpa OAHO TIpamoobpasyromee mpexnpustue»’. Ilocnennee
«TPUBOAUT K Majoi dS(PPEKTUBHOCTH YMPABICHHUS CEThI0O W CHIDKCHHUIO Y
00yJaroIMXCs UHTEPECA K IMOIYy4EHHIO NMPO(ECcCHU»’, YTO MOXKET MOBIIEYb 3a
co00¥1 OTTOK MTOATOTOBJICHHBIX BBITYCKHUKOB B JPYTHE PETHOHBI.

Hnmezpamusnas moodens opraHU3aluK MPOPUILHOTO OOYYECHHsSI TIOCTPOCHA
Ha TMapTHEPCTBE O0O0IIe00pa30BaTEeIbHBIX OpTraHu3alMil ¢ 00pa3oBaTeIbHBIMU
opraHu3anusaMu cpeaHero mpodeccuonansHoro odpaszoanus (CIIO), Bwicuiero
obOpazoBanus (BO), momomnurensHoro ooOpazoBanus ([1O), Xo3siicTByrOIIMMHU
CyOBeKkTaMu (MIPEaPHUATHS, YIPSKIACHHUS HAYKH U KYJIbTYphl). Takoe mapTHEPCTBO
3aKpeIuIIeTCsl  JOTOBOPOM, COTVIACHO KOTOPOMY  INIKOJIa, Kak IpaBuio,
oOecrieunBaeT yCBOCHHE 0a30BOTO cojaepxaHus oOpaszoBanwms. [IpodunpHoe ke
OoOyYeHHE CTAHOBUTCS IPEIAMETOM OTBETCTBEHHOCTH BCEX YYaCTHHUKOB JTOTO
npoiiecca. B ciywae mapTHepcTBa ¢ OpraHu3anusAMU  MPO(ECCHOHATEHOTO
oOpa3zoBanusi TNpopuiIbHOE OOy4YeHHE  OCYIIECTBISIETCS B TOM  YHCIIE

npenogasarensiMu OO CIIO wu/umu BO.

* Yeprurosa, Y. 0. Pazeutre npodunsHoro o6pasosanus B coBpemMenHoii Poccuu / Yepnukosa U. 10., Ocunosa
O. I1. // Hayka u mkoua. 2022. Ne 2. C. 40-50.
5 Tam xe
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OCHOBHBIMU npeumMyuecmeamu Takou MOJIEIN SABISIOTCS:

- npu napmuepcmee ¢ Op2aHU3AYUAMU NPOPECCUOHATILHO20 00PA308aAHUS.
OCYUIECTBIISICTCS LIeJICHANTpaBIeHHas MOATOTOBKA CTAPIIEKIACCHUKOB K O0YUYEHHUIO
B KOHKPETHOM KOJUIEI)KE WJIM YHHUBEPCUTETE: 3HAKOMCTBO C HHM U €r0
WHOPACTPYKTYpPOH, TPEABSIBISIEMBIMH K  aOWTypueHTaM ®  CTyACHTaM
TpeOOBAHUSIMU, HAMNPABJICHUSIMH TMOJATOTOBKH, BO3MOXXHOCTAMH  OyAYIIETrO
TPYAOYCTPOMCTBA U KaphePhI, MPEMOAABATEIAMU U JIP.;

- npu napmHepcmee C Op2aHU3AYUAMU OONOJIHUMENLHO20 00pPA308aAHUS]
oOy4eHHEe OpPUEHTUPOBAHO Ha  MOJCIHUPOBAHUE  PEAIbHBIX  MPOIECCOB
MPOU3BOJICTBA, BO3MOXHOCTh MPUMEHEHHS IMOJYYEHHBIX B XOJI€ TPOQPHUILHOTO
oOy4eHMs] 3HaHUW Ha MPAKTHKE; UCIOJIH30BAHUE BBICOKOTEXHOJOTUYECKOU Oazbl
UL peanu3ali  TPOEKTHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTU
CTapILIEKIaCCHUKOB,;

- NpU napmuepcmee ¢ NPEONPUAMUIMU U YUPEHCOeHUAMU HAYKU TIOSBIISIETCS
BO3MOXXHOCTh HCIIOJIb30BAaHUSI PA3HOOOpPA3HBIX MaTEPUATBLHO-TEXHUYECKUX U
KaJPOBBIX PECYpPCOB TMPEANPUATAN U YUYPESKIACHUNW HAyKu Kak Oa3bl s
BHEYPOUYHOU, POEKTHOU U UCCIIEA0BATEIBCKON AEATEIBHOCTH.

K  mpyonocmsam  peanuzaumu  JaHHOM  MOJEIM  CIEAYyET  OTHECTH:
HErOTOBHOCTh Tpodeccopcko-tipenoaBarenbekoro coctaa OO CITO u OO BO,
a Takke paOOTHUKOB MPEANPUSATUNA U YUPEKICHUN K paboTe CO MIKOJIbHUKAMU;
HEJIOCTaTOYHOCTh HOPMATUBHO-TIPABOBOM, PUHAHCOBO-3KOHOMHYECKON 0a3 TaKOro
MapTHEPCTBA;  HETOTOBHOCTh  CTOPOH K  OTKPBITOMY,  IMPO3PAYHOMY
COTPYJIHUYECTBY; JACPUIMUT OTIAKEHHBIX KAHAJIOB KOMMYHMKAIIMM MEXIY
o0pa3oBaTeNbHBIMU  OpPTaHU3ANMSIMU W XO3AUCTBYIOIIUMH  CyOBEKTaMH;
opraHuzanus oO0pa30BaTEIBLHOTO TIpollecca BHE IMKOJBI  (MEpeMeleHus W
COTIPOBOKJICHUSI 00YUaAIOIINXCs) SIBJISIETCSI BpeMsi- U pecypco3arpaTHbiMu. Bee 3o

3aTpyJaHsAET CBOOOIHOE (PYHKIIMOHUPOBAHUE TaHHOM MOJEIH.
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5. Opranu3annoHHO-CO/IePKATEIbHAA MOIe]b NPOGUIBHOI0 00y4eHusl

B teuenue mnocnennux 10 ner Obul pa3paboTaH HMHCTPYMEHTApHUM st
BBISIBJICHUS CKIIOHHOCTEH, BO3MOYKHOCTEH M CIIOCOOHOCTEH NeTel K 00YUYEHUIO 110
TEM WM UHBIM MPOQPMIBHBIM MPEAMETaM; PACCMOTPEHBI BOIIPOCHI UX COLIMAIBHO-
MICUXOJIOTUYECKOTO U IMCUXO0JIOT0-TE€JarOTUYECKOT0 COMPOBOKACHUS; MPEIJIOKEHBI
KU3HECIIOCOOHBIE  YNPABICHYECKHE  CXEMbl  NPOPUIBHOM  MOATOTOBKHU
o0yyJaronmxcs®.

B Hacrosimiee Bpemsi COLMATIbBHO-DKOHOMHYECKass OOCTaHOBKAa OOS3bIBAET
oOpazoBaTeIbHbIN TpoliecC B MPOGUIBHBIX KJaccax cienaTh 0oJiee LEIOCTHBIM,
npo(eCCHOHANIBHO  HAaNpaBlI€HHbIM HE Ha IMOCTYIUICHME B  KOHKPETHBIN
YHUBEPCHUTET, «a Ha BUJIBI ICSITEILHOCTH B MPO(ECCUOHAIIBHOW 00JIACTH C YU4ETOM
M3MEHEHHS] PETMOHAIBHBIX PHIHKOB TPyAa»’. DTOMy croco6cTByoT 3akoH «O6
obOpasoBanuu B P®», ®@enepanbHble TroCyJapCTBEHHbIE 00pa30BaTENIbHBIC
CTaHAApThl, OOHOBJIEHHbIE BEpPCUU KOTOpbIX BbIIUM B 2021-2022 rr., 1"
pa3zpaboTanHble Ha uX ocHoBe deaepanbHble 00pa30BaTENIbHBIE MNPOTPAMMBI
cpeanero oomiero oopazoanus (2022-2023 rr.).

DT0  KacaeTcsi CcoJepKaHUsl W OpraHu3alMu NpOo(UIBLHOTO O00y4YeHUs
TEXHOJIOTMYECKON (MHKEHEPHOI) HampaBJIEHHOCTH, KOTOpPOE IPEACTaBICHO B
yueOHbix miaHax OO. PazpaboraHHas HaMHM OpraHU3alMOHHO-COJEp KaTelbHas
Mozaenb mpoduibHOro oOydenuss (puc. 1) yHUBepcaibHa M CIYXKHUT
METO/I0JOTUYECKON OCHOBOM JUIsl CO3/laHUs ILIUPOKOro CIEeKTpa mnpoduiei mo

PAa3JIMYHBIM HAIIpaBJICHUAM O6y‘ICHI/I${.

® Yepuukopa U.10. Cucrema pa3sutus npo(HILHOI0 00pa3oBaHus B IIPOIECCE B3AUMOAEHCTBUS C PHIHKAME TPYya
U COIMAJbHBIMH MApTHEPAMH B YCIOBUAX IUPPOBOH 3KOHOMHUKHU. [luccepranus Ha COUCKAHHE YYCHOH CTCTICHU
JIOKTOpa Telarornaeckux Hayk, [lepms, 2023, c. 76.

" Tam xe, c. 56
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IleAH y9aCTHHKOB 00pa30BaTEABHBIX
OTHOIIIEHHH C YYE€TOM CTPATETHH
PasBHTHS PETHOHA/ CTpaHBbI

=

BreiGop mpoduam obyueHHSA

: S g

HopmartuBHO-1IpaBoBas 6aza
obpazoBanug P®: ®IoC, ®OII

PopMHpoBaHHE yyebOHOro naaHa PopMHpoBaHHE y4ebHOTO IAaHa
1.1. ObgzaresbHas 9acTh: |
(max) 11 npegmeToB Ha 6azoBoM 2. Yacrs, hopMmupyeMmas \
YpPOBHE y9acTHHKaMHU 06pa3oBaTeABHBIX ‘,

1.2. (min) 2 npoduABHEIX OTHOIIEHHA{KYPCEI, MO
opeaMeTa R i
1.3. UsauBnayasbHBIHN IIPOEKT B

10 xaacce 2
B = B

J ! <P U dhopmat yuebHoli HemeAn

! (S mau 6 yuebHBIX qHeT)
( 4
S liio n
° )
i - YueOHBIC MAAHBI
npoduseH obysenus y

[

© YyacTHHKH oO6pa3oBaTeABHBIX OTHOIIEHUH
— collMaAbHBIE 3aKal34YUKU oOpa3oBaHUA

Puc. 1- Opeanuzayuonno-codepaicamenvras mooenb npopuibHo2o 00yueHus

OCHOBaHUSAMM JIAaHHOW MOJICTH SIBIISIOTCS HOpMaTuBHO-TIpaBoBoii (PI'OC
COQO, ®OIT COO) m ueneBod KOMIIOHEHTBI, KOTOpPbIE YUYWUTBHIBAIOT CTPAaTErvuu
pPa3BUTHSl PETHOHA, CTPAaHBI M CHUCTEMbl OOpa3oBaHus B 1ejoM. C HUMHU TECHO
CBSI3aH JIMYHOCTHBI KOMIIOHEHT, KOTOPBIA OTpakaeT MOTPEOHOCTH yYaCTHUKOB
00pa3oBaTeNbHOTO TMpollecca M COLMANBHBIX MApTHEPOB B  MMOJIYYEHUH
KaueCTBEHHOTO oOpa3oBanus. Bce Tpu KOMIIOHEHTa CHCTEMBbI BIHUSIOT Ha
conepxaHue (Coaep)KaTeNbHbIi KOMIIOHEHT), KOTOpOE€ IMpPEACTABICHO B BHJIE
00s13aTesIbHON YacTu (0OecrieuynBaeT AOCTHXKEHUE PE3YJbTaTOB CPEAHETO OOIIEro
oOpazoBanmsi) W 4YacTu, (opmMupyeMod ydaCTHUKaMH 0OOpa30BaTEIbHBIX
OTHOILIEHUH (oOecreynBaeT WHBAPUAHTHBIM COCTaB COJAEpPXaHUS, BapUaHTHI
npoduiabHON TUPEepeHINAINN, OTPAKCHUE PErHOHATIbHOW creruduku) u
opraHu3ainui oOy4eHus (OpraHu3alMOHHBIA KOMIIOHEHT), MPeIyCMaTPUBAIOIIYIO
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5-tu wm 6-TuaHeBHBIN popmar oOyueHusi. Pe3ynpTaTUBHBIA KOMIIOHEHT MOJEITH
OTpa)kaeT BO3MOJKHBIE BAapUAHTHl YUYEOHBIX IUIAHOB MPOGUIHLHOW TOATOTOBKH
(MoJien y4yeOHBIX ITUIAHOB) IIKOJIBHUKOB, KOTOPbIE MOTYT OBITH CONPSDKEHBI C
pa3IMYHBIMM ~ HANpaBICHUSAMH  OTpaciedl SKOHOMHKH, TJ€ HEOOXOAUMBI

WHXXEHEPHbIE KaJphl (puc. 2).

Texnonormdeckmii

HmxenepHo- HmxenepHo- AsuacTtpou- ArporexHu-
P P Kocmiraeckne Kypuartosc- P P
TeXHHYeCcKHe XHUMHUUeCcKHe TeJIbHbIE qecKue
KJIACCEI KHe KJIacChl
KJIACCHI KJIacChI KJIaCChI KJIACCHI

Puc. 2 - Bapuanmvl K1acco8 mexHonio2uiecko2o (UHHCeHepHO20) npouis 00yueHus
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6. Moaesn y4eOHbIX IVIAHOB TEXHOJOTM4eCKOro npoguis odyueHust

Cormacho ®I'OC COO u @DOIl COO TexHONOTHMUECKHH MPOdUIH
MO/Ipa3/IesIeTCs Ha JBa BapuaHTa: 1) TEXHOJOTHYECKUH (MHKEHEPHBIN) MPOpUIIh
(c yrnmyOneHHBIM w3ydyeHHeM (U3UKH W MaTEeMaTUKH) M 2) TEXHOJOTHYECKHM
(nH(DOPMALIMOHHO-TEXHOJIOTHYECKUH) Tpodmis (¢ yryOJeHHBIM H3ydYeHUEM
MatemMaTUku W uHPopmatuku). HWHXeHepHass HaNpaBICHHOCTh MNPOuUs
o00O3HaueHa Kak B TMEPBOM BapuaHTe, TaK W BO BTOPOM BapHaHTE, KOTOPHIU
IpPEAnosaraeT B KayecTBe 0€3yCIOBHON OPHMEHTALMM WHXEHEPHYIO AESITEIbHOCTh
B cdepe uHGOpPMALMOHHBIX TexXHOJOTUUA. OJHAKO MOAENIM Y4eOHBIX ILJIAHOB,
HalpaBJICHHBIX HAa TMOATOTOBKY K WHYKEHEPHOW MESITEIbHOCTH, HECKOJIBKO
OTIIMYAIOTCA,  MO3TOMYy  IeliecooOpa3HO  paccMOTpeTh  o0a  BapuaHTa
TEXHOJIOTUYECKOTO MPOQuIIs.

PeansHo Monenu ydeOHbIX miiaHOB (nanee — YII) MHKEHEpPHBIX KIIACCOB,
cootBeTcTBYOIMX GI'OC COO 1 @OOIT COO, MOKHO CTPOUTH TOJIBKO B pAMKAX
6-nueBHo Hexenu. [lpu stom mecroit nenp B YII cieayer rutaHupoBaTh Kak
y4eOHO-TIPOM3BOICTBEHHBIN, OpPraHW30BaHHbIA Ha 0a3e TOJOBHOTO MPEINPUSATHUS
WM TpOo(UIBHOTO KOJUIeIKa-MapTHEPA, YTO,  YCWIMT MPUKIATHON XapakTep
oOydeHHsI ¥ JaeT BO3MOXHOCTb [UJIi  (POPMHUPOBAHUS  TOJHOIICHHOTO
coliepKaTesibHOro Osoka.  Takod NpPaKTUKO-OPUEHTHUPOBAHHBIN JI€Hb SBUTCS
NpUHIMIHATBHBIM oTiaudreM Y1 umxeneproro npoduis ot YII TpaaunmoHHo#

(bU3UKO-MaTEMaTUYECKOM IIKOJIBI.

Mopesp yueGHOro miaHa TeXHOJIOIMUYeCKOTO PO
(c yrityOrieHHBIM M3ydeHMeM (PU3MKU U MaTeMaTUKM)

[Ipodunbp oOydeHHs] TEXHOJOTUYECKUA (MHXKEHEPHBIN) HampaBICHHOCTH
OPUEHTHPOBAaH Ha WHXXEHEPHbIE CHEIHAJIBHOCTH B O0JAacTH MPOU3BOJCTB,
DHEPreTUKHU, CTPOUTENIBCTBA, TPAHCIOPTA, KOCMMUYECKUX TexHoiorui. CoriacHo

dI'OC COO u ®©OII COO B 3TOM BapuaHTe Y4eOHOTO IMJIaHA Ha YIIIyOJIEHHOM
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ypOBHE u3ydaroTcs maremaTtuka u ¢usuka. [Ipu stom ¢enepanbHbie paboune
porpamMMbl yTIIyOJIE€HHOTO YpOBHSI MO MareMmatuke u ¢usmke B coctaBe DOII
COOQO paccunTadbl Ha MpenojaBaHUuEe B 00beMe, COOTBETCTBEHHO, 8 M 5 4acoB B
Hememo B 10 m 11 xmaccax. B ycioBusax 6-mHeBHOM ydeOHOW HEAEIH 3TO
coctaBisieT B 10 m 11 k1accax COOTBETCTBEHHO 4 1 5 4acOB B HEJECIIO JJIs YaCTH,
dbopMupyeMOil  ydacTHUKaMU 00pa30BaTENIbHBIX OTHOILIEHUH. OITOT 00BEM
BPEMEHHU BMECTE C MPAKTUKO-OPUECHTUPOBAHHBIM IIECTHIM IHEM HEEIH TTO3BOJISET
00ecreyuTh JIOCTATOYHYI0 MNpO(UIU3ALMI0 Y4eOHOro IUIAHA, PEATM3YEMYIO C
MOMOIIBbIO YY€OHBIX KYpPCOB U MHXECHEPHOT'O MPAKTUKyMa. 3a CUET ITOM K€ YacTH
VII obecrnieunBaeTCsi W BApUATUBHOCTH OOYYEHHUS, MOCKOJIBbKY OOJBIIMHCTBO
y4eOHbIX KypcoB 3Toi yact YII siBisitoTcst Kypcamu 1o Beibopy. B cBoro ouepenb
caM BBIOOp YYalIUMHUCSA TOTO WJIM MHOTO Kypca MOMXKET OIpeAeNaThCs
KOHKPETHBIMU YCIIOBUSIMHU, B KOTOPBIX HAXOJUTCSI 00pa3oBaTebHasl OpraHu3alus:
MapTHEPCTBO C UMEIIINMUCSA B TOPOAE TEXHUUYECKUMU By3aMH, MPEANPUITUIMH,
MIPOU3BOJICTBAMH.

[IpuMep yueOGHOrO IJIaHa TEXHOJIOTMYECKOTO (MHXXeHepHOT0) IIpodmIst
(c yriryGiieHHBIM M3yueHMeM PUUKU U MaTeMaTUKN)

VY4eOHble MpeIMEThI U yueOHbIE KypChl 10 kaacc 11 kaacc
IIpenmersl, n3y4aemblie HA YI1y0JIeHHOM YPOBHE Bcero Bcero
(2 mpeamera) 13 u/nen 13 u/nHen

Maremartuka 8 u/Hen 8 u/Hen

dusuka 5 u/Hen 5 u/Hen

IIpeamersl, n3y4aemblie Ha 6230BOM YPOBHE Bcero Bcero
(11 npeameToB) 19 u/nen 19 u/nen
NuauBuayaabHbId NPOEKT
CopneprkaHue MpoeKTa CBA3aHO C COJIEPKAaHUEM BBIOPaHHBIX | when
KypcoB u3 yactu YII, popmupyemoii yuacTHUKaMu
00pa3oBaTeNbHBIX OTHOIICHHI
Y4eOnbie kKypcebl 10 BbIOOpY (YacTh YII, popmupyemas Bcero Bcero
YYaCTHHUKAMH 00pa3oBaTe/1bHbIX OTHOLICHHMIT) 4 4/Hen 5 u/nen
WHKXeHepHBIN MPaKTUKYM (BBIIIOJIHEHUE HpOCK’l:‘OB u 2 ufuen 2 a/wen
pellleHne NHXXEHEPHBIX 33/1a4) — 00513aTeJIbHBIN Kype
KomnproTepHOE MOJIENTMPOBAaHUE TEXHUUYECKUX CUCTEM 2 u/nen 2 u/nen

* Bo3MOKHBIE KyPChI 110 BBIOOPY
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TexHoI0rnM COBpEMEHHOI0 ITPOU3BOICTBA 1 u/men

I/IH)KeHepHBIG pE€IICHUS B CTPOUTEIIBHBIX TEXHOJIOTHUAX

1 9/nen”
(MCTOpUS U COBPEMEHHOCTb )
* *
Wrxenepust B SJHEPTETUKE U TPAHCIIOPTE 1 9/Hen 1 9/nen
[TporpaMMupoBaHre aBTOMATH3UPOBAHHBIX
porp p p 1 u/uex” 1 u/uen”

MMPONU3BOACTBCHHBIX CUCTEM

BHeypquaﬂ JACATECJIBbHOCTD

PoOororexuuka

KoHncTpyrnpoBanue TeXHUYECKUX YCTPOUCTB

Mozesnp yueOHOro IjIaHa TeXHOJIOTMYeCKOTro Ipoduis
(c yriryOJsieHHBIM M3ydeHVeM MaTeMaTUKU 1 MH(opMaTUKN)

[Tpoduib 00yueHUs TEXHOJIOTHYECKUN (MHKEHEPHBIN) HANIPABICHHOCTH  (C
yrayOJE€HHBIM M3yYE€HHEM MAaTE€MaTUKM W WH(GOPMATHKU) OPUEHTUPOBAH Ha
WHKXEHEPHBIE CIIEHUATBHOCTH B 00JIACTU 3JIEKTPOHUKH, HU(POBOr0 MHKUHUPHHTA,
aBTOMATU3WPOBAHHBIX CUCTEM, KocMuueckux TexHojoruii. Cormacao ®I'OC COO
u ®OIl COO B 3TOM BapuaHTe y4eOHOro IJlaHa Ha YIJIyOJICHHOM YpPOBHE
u3ydaloTcss MatemaTuka M uHpopmatuka. denepanpHble paboune NporpamMmbl
yrayOJeHHOTO YpOBHSI MO MateMatuke W uHpopmaruke B coctae POII COO
paccuMTaHbl Ha MpenoiaBaHue B 00beMe, COOTBETCTBEHHO, 8 U 4 4acOB B HEJENIO
B 10 u 11 kiaccax. B ycnoBusix 6-nHeBHOM yueOHOM Heaenu 3To coctapiseT B 10 u
11 xnmaccax cOOTBETCTBEHHO 4 M 5 yacoB B HeAento asa yactu Y11, popmupyemoit
y4aCTHUKaMU 00pa30BaTEIbHBIX OTHOUIEHHH. DTOT O0BEM BpPEMEHH BMECTE C
IPAKTUKO-OPUEHTUPOBAHHBIM LIECTHIM JTHEM HEJENH IM03BOJISIET 00eCHnevuTh
JOCTATOYHYI0 MpO(QUIU3aALNI0 Y4yeOHOro IUIaHa, PpeaJu3yeMyl0 C T[OMOUIbIO
y4eOHBIX KYpPCOB M HHXXEHEPHOTO IMpakTUKyma. 3a cderT 3Tod ke yactu YII
oOecreuynBaeTcs U BapUaTUBHOCTb 00YUYEHUS, TOCKOJIbKY OOJIBIIMHCTBO Y4€OHBIX
KypcoB 3Toi yactu YII sBisitorcs kypcamu 1o BeIOOpY. B cBOIO ouepenb cam
BBIOOP YYAIIUMUCS TOTO WJIM MHOTO Kypca MOXET ONpEeAeNAThCS KOHKPETHBIMU
YCIIOBUSIMH, B KOTOPBIX HAXOAUTCS 00Opa3oBaTeIbHasi OpraHu3allys: NapTHEPCTBO C
UMEIOIIUMHCS B TOpoA€  TEXHUYECKMMH  By3amH, |T-xkomnanusiMu,

MPOU3BOICTBAMH, UCIOJB3YIOIUMH LIUPPOBON MHKUHUPHHT.
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[Tpumep yueOHOrO IJ1aHa TEXHOJIOTMYECKOIO
(MHPOPMaLIOHHO-TEXHOJIOTMYECKOT0) ITpod s

(c yriyOsieHHBIM M3y4YeHreM MaTeMaTUKu 1 MHPOPMaTUKN)

VY4eOHble peIMeThl U yueOHbIE KypChl 10 xmacc 11 xmacc
IIpenmeTsl, n3yyaemble Ha YI1y0JIeHHOM YPOBHe Bcero Bcero
(2 mpeamera) 12 y/Hen 12 u/nen

Maremartuka 8 u/Hen 8 u/Hen

Nudopmatuka 4 g/gen 4 q/gen
IIpenmersl, u3yuyaembie Ha 0a30BOM YPOBHe Bcero Bcero
(11 mpeameToB) 20 g/Hen 20 g/Hen
NuauBuayanbHBIH NPOEKT
CopeprxaHue MPOEKTa CBSI3aHO C COJIEPIKAHUEM BBIOPAHHBIX | when
KypcoB u3 yactu YII, popmupyemoii yuacTHUKaMu
00pa3oBaTeNbHbIX OTHOIICHUN
Y4eOnble kKypcsbl 10 BbIOOpY (4acThb YII, opmupyemas Bcero Bcero
YYACTHHUKAMH 00pa30BaTe/IbHbIX OTHOLICHHUIT) 4 y/Hen 5 9/Hen
WNHxeHnepHsbIil MPakTUKyM (BBIMOJIHEHUE npoeKTUOB U 2 wher” 2 wher"
pelieHue HHKEHEPHBIX 3a71a4) — 00s13aTeJIbHbIN KypC
KommbrorepHoe MOEMpOBaHNE TEXHUYECKUX CUCTEM 1 9/men” 1 u/men
NHuxeHepHble MPOrPaMMHbBIE CUCTEMBI 1 y/uenx 1 u/uen”
3D-monenupoBanue u 3D-nieuath 1 u/aen
WHxeHepusi B SHEPTETUKE U TPAHCIIOPTE 1 y/uen 1 u/uen”
[IporpammupoBaHue aBTOMaTU3HUPOBAHHBIX | weer" | a/mer’
MIPOU3BOJICTBEHHBIX CUCTEM
BHeypouHasi 1esiTeIbHOCTb
PobGoTorexHnka

Mopesnp yuebHOro 1j1aHa TeXHOJIOTMYeCKOTo PO I
(c yri1yOsIeHHBIM M3y4eHVeM MaTeMaTUKU, MHPOPMATUKIU 1 XUMUN)

[Ipodgunbp oOydeHHs] TEXHOJOTWYECKU (MHXKEHEPHBIN) HanpaBI€HHOCTH
(MHPOPMAITMOHHO-TEXHOJIOTHYSCKHI C YIIyOJCHHBIM HW3yYCHHEM MAaTeMAaTHKH,
UHGOpPMATHKH W XHMHHU) OPHUCHTHPOBAH HA WHXXCHEPHBIC CIICIHATBHOCTU B
o0nactu uppOBOTO WHXHHUPUHTA, AaBTOMATU3UPOBAHHBIX CUCTEM, XUMHUECKUX H
OMOTEXHOJIOTUHA. DTOT BapHaHT Y4YeOHOro IUJlaHa HapAgy C YIIyOJICHHBIM

HN3Yy4YCHUCM MATEMATHUKHU H I/IH(I)OpMaTI/IKI/I TAaK)KC TIIO3BOJLICT HM3y4YaTb Ha

" BO3MOKHbIE KYpChI I10 BHIGODY
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yrayOJ€HHOM YPOBHE OJMH W3 JIBYX €CTECTBEHHOHAYYHBIX IMPEAMETOB, XHUMHUIO
WK OMOJIOTHIO. B yueOHBIi TU1aH ¢ MHKEHEPHOW HANPABJIEHHOCTHIO U3 3TUX JIBYX
MPEIMETOB I11eJIeCO00pa3HO BKIIOYUTh XHMUIO Ha YriIyOJE€HHOM YpOBHE,
MIOCKOJIbKY HMMEHHO XHMHUYECKHE IIPOLIECCHl JIEKAT B OCHOBE HE TOJBKO
XUMHYECKHUX MPOU3BOJICTB, HO U MHOTUX OnoTexHonoruii. deaepanbHbie paboune
porpamMMbl YTIyOJIEHHOTO YpPOBHSA IO MaTemaTuke, WH(GOpMATHKE U XUMHH B
coctaBe @OII COO paccunTaHbl Ha TpenofaBaHie B 00beMe, COOTBETCTBEHHO, 8,
4 n 3 yaca B Hegento B 10 u 11 knaccax. B ycinoBusix 6-1HeBHOW yueOHOUM Heaenu
3T0 coctaBisieT B 10 m 11 kimaccax cOOTBETCTBEHHO 2 W 3 4Haca B HEIETIO s
yactu YII, popmupyemoii yaacTHUKaMU 00pa30BaTEIIbHBIX OTHOIICHUIA.

OTOT HEOOJBUION paIlMOHATIBHO CIUIAHMPOBAHHBIA 00BEM BPEMEHH BCE-TAKH
MO3BOJIAET 00ECTEUUTh MPOPUIN3ALNI0 YYeOHOrO MJIaHa, Pealu3yeMyl0 TaKke C
MOMOILbIO YYEOHBIX KYPCOB U MHKEHEPHOI'O MPAKTUKYMA. 3a CUET ITOU K€ YaCTH
VII obecneunBaeTcsi M HEKOTOpas BapUaTUBHOCTb OOYYEHUS, IOCKOJBKY
OOJBIIMHCTBO Y4E€OHBIX KypcoB 310l yacTu YII aBnsitorcs kypcamu no BeiOopy. B
CBOIO OYepeb CcaM BbIOOp Yy4YallUMUCS TOIO WM HMHONO Kypca MOXKET
OTPENENATHCS KOHKPETHBIMU YCIOBUSIMH, B KOTOPBIX HaXOAUTCS 00pa3oBaTebHast
OpraHu3alys: NapTHEPCTBO C UMEIOUIUMUCSA B TOPOJI€ TEXHUYECKUMHU U XUMHUKO-
TEXHOJIOTHYECKHMMH BYy3aMH, XWMHYECKHMMHM NPOU3BOJCTBAMHM, B TOM YMHCIIE
WCIIOJIb3YIOIIMMHU aBTOMATU3MPOBAHHBIE CHUCTEMbl YOpPaBJICHUS W LUPPOBOH
WHXUHUPUHT.

[Tpumep yyeOHOTO IUIaHA TeXHOJIOTMYECKOro (MH(OpMaIMOHHO-
TEeXHOJIOTYeCcKOoro) Ipod s (¢ yrryOojeHHbIM U3y YeHeM
MaTeMaTUKM, MHPOPMATUKIN ¥ XVIMUN)

VY4eOHble peIMEThI U yueOHbIE KypChI 10 xnacc 11 xnacc
IIpeamersl, n3yyaemblie HA YI1y0JIEHHOM YPOBHE Bcero Bcero
(3 mpeamera) 15 u/nen 15 u/nen

Maremaruka 8 u/Hen 8 u/HEen
WNudopmaruka 4 y/Hen 4 y/Hen
Xumus 3 u/Hen 3 u/Hen
IIpenmersl, n3yuyaemblie Ha 02a30BOM YPOBHe Bcero Bcero
(10 mpeameToB) 19 4/nen 19 u/nen
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NuauBuayaabHbId NPOEKT
CopneprkaHue MpoOeKTa CBA3aHO C COJACPKAHUEM BBIOPAHHBIX

. 1 u/Hen
KypcoB u3 yactu YII, popmupyemoii yuacTHUKaMu
00pa30BaTeNIbHBIX OTHOIIEHUH
YuyeOHble Kypchl 10 BbIOOPY (Yacth YII, popmupyemas Bcero Bcero
YYACTHMKAMM 00pa30BaTeJIbHbIX OTHOLLICHHU ) 2 4/Hen 3 4/Hen
WHKeHepHBI TPaKTUKYM (BBIIIOJHEHUE POEKTOB U
pelIeHre HHXEHEPHBIX 3a/1a4 B 00J1aCTH XUMHUYECKUX U 1 u/men” 1 u/nen”
OMOTEXHOJIOTHi) — 00s13aTeNbHBIN KypC
TexHOoI0rMKM COBPEMEHHOTO MTPOU3BOICTBA (MHKEHEPHO- | wier”
XMMHUYECKOE HAIIPABIICHHE)
KommnbroTepHoe MO/IeIMPOBaHNE TEXHUYECKUX CHCTEM 1 u/nen”
3D-monenupoBanue u 3D-neyars 1 u/men 1 u/men
[TporpaMMupoBaHne aBTOMaTU3UPOBAHHBIX | wer”

IMPOU3BOJACTBCHHLIX CUCTEM

BHQypO'—lHaH JAeATEJIbHOCTD

PoOororexuuka

* Bo3MokHBIE KypChl 110 BEIOOPY
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7. IlpumepHOe coaepxkanne y4yeOHbIX MPeIMeTOB NPU NPOPUIbLHOM
00y4eHMH TeXHOJIOTHYECKOH (MHKEeHEPHOIl) HANTPABJIEHHOCTH

Becb yueOnblli Marepuan, HEOOXOMUMBIA sl HU3ydyeHUS (U3MKH Ha
yIrJIy0JIEHHOM YPOBHE, JIOJDKEH COAECPIKATHCS HE TOJIBKO B IIKOJBHBIX YUeOHUKAX,
BKIIOYEHHBIX B DesepanbHbli IlepedeHb y4eOHMKOB®, HO M B HaydyHOMH
JUTEepaType, PEeKOMEHI0BAaHHOW I AOMOIHUTEIBHOTO 00pa30BaHUs MO0 JAaHHOMY
npenMmery. B Hacrosmiee BpeMs B JIaHHBIM II€pEYEHb BKJIIOYEHBI JIMIIG JBa
yuebHuka Qusuku mis 10-11 knacca ®. Tlpu u3no’keHny y4eOHOTo MaTepHana B
10-m Kkimacce MOXXHO PEKOMEHJOBATh  BOCIONB30BATHCS ~ METOJUYECKHM
nocobuem’?;  GonbmOil 00BEM LEHHBIX y4EeOHO-METOAMYECKUX MATEPHAIOB
MOYKHO HalTH B 2JIEKTPOHHOM apXmBe KypHana «Ksanr» 11,

Oco0oe BHHMaHUE PEKOMEHAYeTCs OOpaTUTh Ha CJIEAYIOIIHUE CIIOKHBIE
3JIEMEHTHl TPEIMETHOIO COAEpPkKaHUs, KOTOpbIe JMOO BIEpPBbIE BKIIOYEHBI B
nporpammy, Ju0OO BO3BpalleHbl B padodyr0 MporpamMmy IMOCJHE JIUTEIBHOIO
IIEpepPbIBA, B TEUYEHHE KOTOPOI'O0 COOTBETCTBYIOIIME BOIPOCHI HE HM3y4aJIUCh Ha
ctynenu COO.

Pasnen «Mexanukay». JIBuxkeHue Ttena, OpOUIEHHOrO IMOJA YIJIOM K
ropu3oHty. KacaTtenbHoe (TaHMeHIIMAIBHOE) U TOJHOE YCKOPEHUE MaTepuaibHON
Touku. JIBU>keHHEe HEOECHBIX TEI M UX CIyTHUKOB, 3akoHbl Kemepa. Llentp macc
CUCTEMBbI MaTepUajbHbIX TOYeK. TeopeMa O NBIXKEHMM LIEHTpa Macc. MoOMEHT

MMIIyJIbCA MaTepuagibHOM TOUKU. IIpeacraBieHne O COXpaHEHMHM MOMEHTA

8 (DeﬂepaHLHLIﬁ IMEepeUCHb y‘IeGHI/IKOB, JAOMYHMICHHBIX K HCIIOJIB30BAHUIO IIpHU pcajin3alilud HMCHOIIUX

TOCY/TapCTBEHHYIO aKKPEIUTALNIO 00pa30BaTeIbHBIX IPOTPaMM HadaJIEHOTO OOIIEro, OCHOBHOTO OOIIIETro, CPEeTHEro
obmero  o0pa3oBaHMS ~ OPraHM3AIMSAMM,  OCYIIECTBISAIOIIMMH  OOpa30BaTEeNbHYIO  JESTEIBHOCTH  (YTB.
nprukazomMmMunmpocBenieans Poccum ot 21.09.2022 r. Ne 858; B pen. mpukaza MunnpocBemenuss Poccuu ot
21.07.2023 . Ne 556).

® Msxumes I. 5., Corckuii H. A., ByxoBues b. b. ®usuka. 10 knacc. Yue6nuk. ba3oBslii 1 yriy6aeHHbIH YPOBHH.
®I'OC. — M.: [Ipoceemenue, 2023; Mskumes I'. f., Byxosnes b. b., Hapyrua B. M. ®usuxka. 11 knacc. YaeOHUK.
bazoBbrit 1 yrioyonennsiii ypoHu. ®I'OC. — M.: Ilpocsemenue, 2022; KacbsHoB B. A. ®usnka. 10 xiacc.
VYrnyOnenusiii yposens. Yueonuk. ®I'OC. — M.: IIpocsemenne//Ipoda, 2022; Kacesnos B. A. ®uzuka. 11 knacc.
VYueOHuK. YriryoneHHslii ypoBeHs. Beprukans. — M.: [IpocBemmenne//Ipoda, 2022.

10 fSkyra A. A., Kopueen B.T., Kopueesal. ., Kouepruma E. ., Ilomnecusiii[l. B., CaymxunaT.B.,
HlutukoBa K. M. ®usuka (yrioyOneHHBIH ypoBeHb). Peammzamms TtpeboBanuiit PI'OC cpexanero oOrero
o0pazoBaHus: MeTonuueckoe rnocodue st yuurens. — M.: ®TBHY «MHetutyT crpareruu pa3BuTHs 00pa3oBaHus»,
2023. — 114 c. URL: https://edsoo.ru/mr-fizika/

" Apxus HomepoB «Ksanta». URL:http://kvant.mccme.ru/
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MMITYJIbCa B LEHTPaJIbHbIX MOJAX. [loTeHIHaIbHAs SHEPTUS B MOJE OAHOPOAHOTO
mapa (BHYTpHU M BHE 11apa). YpaBHeHue bepHymuiu s uaeanbHOM )KUJKOCTH Kak
CJIEICTBUE 3aKOHA COXPAHEHUS MEXAHUYECKON SHEPTUH.

Paznen «MouekyasspHas ¢u3uka U TepMoOAMHAMHKA». [lapamerpsl
TEPMOJMHAMUYECKON CUCTEMBI KAK CPEIHUE 3HAYEHHS BEJIMYMH, ONMUCHIBAIOIINX
€€ Ha MUKPOCKOITMYECKOM YPOBHE. TeIUI0EMKOCTh Tena. MoJIIpHas TEMIO0EMKOCTb.
Hedbopmarus tBepaoro Ttena. Pactsokenme u cokarme. Casur. Monayms HOwra.
[Ipenen ynpyrux aedopmanuii. TemioBoe pacHIMpeHHE >XKUAKOCTEH U TBEPABIX
Ten, oO0bemMHOe U JuHeWHoe. IloBepxHocTHOe HaTskeHue. Koadduiument
MMOBEPXHOCTHOTO  HaTskeHus.  Kanwsipaele  aBieHusi.  JaBneHwe  mon
MCKPUBJIEHHON MOBEPXHOCTHIO )kuaAKocTu. opmyna Jlamnaca.

Pasnen «QuekrpoamHammka». [loTeHnManbHas »SHeprus 3apsaa B
ANEKTpPOCTaTUYECKOM moiie. CBsA3b HANPSHKEHHOCTA MOJISI Uit Pa3sHOCTH
MOTEHIIMAJIOB JIJIST  DJIEKTPOCTATUYECKOTO MO (KaKk OJHOPOAHOrO, TaK U
HeogHopoaHoro). Ilosme paBHOMepHO 3apsikeHHOM cdepnl. Ilone paBHOMEpPHO
3apsDKEHHOTO 1Mo 00bemy Imapa. Ilosie paBHOMEpPHO 3apsKEHHOM OECKOHEUHOM
MI0CKOCTU. KapTUHBI TMHUN HANPSYKEHHOCTH ATUX MOJIEW U SKBUIIOTEHIHAIBHBIX
MIOBEPXHOCTEN. Pacuer pa3BeTBIEHHBIX JJeKkTpuueckux nened. IlpaBuna
Kupxroda. KonmgeHcarop B Ienu IOCTOSHHOTO ToKa. 3akoHbl {Dapanes s
aNeKTposin3a. MarHuutHoe mone B BemecTBe. DeppoOMarHeTUKU, napa- |
nuaMarHeTuku. KaTtyiika nHIyKTUBHOCTH B LIETH MOCTOSTHHOTO TOKA.

Pasnen «Kosaedanuss W BOJHBI». BbIBOA JUHAMHYECKOTO OINKCAHUS
rapMOHMYECKUX KOJEOAHWH W3 MX DHEPreTUYECKOro U KUHEMAaTHYECKOTO
onucanus. Pe3oHaHcHass kpuBas. BriusgHue 3aryxaHWss HAa BHJ PE30HAHCHOM
KpuBOH. ABTOKOJIeOaHus1. CBSI3b aMILTUTY Bl 3apsi/ia KOHJIEHCATOpa C aMILTUTY 10N
CUJIbI TOKA B KOJieOATEILHOM KOHTYpe. AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE
CWJIBI TOKA ¥ HANPSDKEHUSI IPU PA3IMIHON (hOpMe 3aBUCUMOCTH IEPEMEHHOTO TOKa
OT BpeMeHU. Pe3ucrop, KOHAEHCATOpP M KaTyllKa HWHAYKTUBHOCTH B LIENHU

CUHYCOMJAJIbHOI'O0 IICPEMECHHOI'O TOKaA. Pe3onanc TokoB. Pe3oHaHC HaHpﬂX(GHHﬁ.
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Xox nydeit B mpu3Me. 3aBUCUMOCTh (DOKYCHOT'O pacCTOSIHUSL TOHKOU cepruecKon
JIMH3BI OT €€ TEOMETPUU U OTHOCHUTEJIBHOTO TTOKA3aTEN IIPEIOMIICHHUS.

Pazgen  «OCHOBbI  CHeNHMAJIbHOW  TEOPUHM  OTHOCHTEJIbHOCTHD).
[IpocTpaHcTBeHHO-BpeMeHHOM nHTepBall. [IpeodpazoBanust Jlopenia.

Pasnen «KBantoBas (¢usuka». PaBHOBeCHOEe TEIIOBOE H3IIyueHUE
(u3ayuyeHue abCOIOTHO YEPHOIo Tena). 3akoH cMmelneHus Buna. JlaBineHue cBera
(B yacTHOCTH, Ha aOCOJIOTHO IMOIJIOIIAIOIIYI0O M a0COJIIOTHO OTPaKAOUIYIO
noBepxHocTh). Cneunduka wuzMepeHudd B  mukpomupe. CoOOTHOUIEHUS
HeonpenenénHocret  [eitzenOepra.  Jlazep.  IlpoGnemsl  ympaBisieMoro
TEPMOSIIEPHOTO CHUHTE3a. baproHbl, Me30HBI W JenToHsl. lIpeacraBimenune o
CranpaptHoi mozxemu. KBapk-rirooHHas Mozenb aapoHoB. Dusuka 3a npeaenamu
CTaHJAApPTHON Mozeynu. TéMHas Matepus U TEMHas DHEPIusl.

Pasges «JJieMeHTbI aCTPOHOMHUM M acTpopu3ukmw». MeTtoasl
aCTPOHOMHYECKUX HccaenaoBaHuil. (COBpEMEHHBIE ONTHYECKHE  TEJIECKOIIBI,

PaIMOTENECKOIbI, BHEATMOC(EpHasi aCTPOHOMHUSL. DTaIbl )KU3HU 3BE3I.

Pexomenoayuu no omoopy padom uzuueckozo npaKkmuxyma

B 10-m u B 11-m knacce mpenycMoTpeH Gu3ndecKkuil mpakTukym. Hinke
IPUBEJICH MEepeuYeHb padoT MPaKTUKyMa, KOTOPbIE PEKOMEHAYETCSl MPOBECTU IS
oOy4Jaronmxcs NpopuiIbHBIX (MHXXEHEPHBIX) KJIACCOB.

10 kaacc. 1) N3mepenue YCKOPEHUS npu IPSIMOJIMHEMHOM
PaBHOYCKOPEHHOM JBMKEHUU IO HAKJIOHHOM IJIOCKOCTH. 2) M3yueHne NBHKEHUS
Tena, OpOIIEHHOTO TropuU3OHTaNbHO. [IpoBepka rumoTe3pl o0  MOpAMOU
IPONOPIMOHAIBHOM 3aBUCUMOCTH MEXIY JAAJBHOCTBIO MOJETA M HA4YaJIbHON
CKOpOCTBIO Tena. 3) McciienoBaHue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3ZHUKAKOIIUX B
NpYy>KMHE M PE3UHOBOM oOpaszue, oT ux nedopmanuu. 4) MccnenoBanue
COXpaHEHUsI UMITyJIbCA MPU YIIPYTroM B3auMojencTBUM. 5) CpaBHEHHE W3MEHEHUS
NOTEHLUAIbHOM SHEPruu IMpYXUHBI C paboToil cuibl TpeHus. 6) M3ydenue
U30TEPMUYECKOr0  Ipoluecca (pPEeKOMEHAOBAHO  HCIOJIb30BaHHE  LU(POBOM

naboparopuun). 7) IlpoBepka ypaBHeHUs cocTosiHus. &) M3Mmepenue ynaenbHOM
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teroéMkocTH. 9) UccnenoBanue npouiecca octeiBanus BeniectBa. 10) U3mepenue
yACNbHOM  TemiaoThl maBieHust Japga. 11) Usmepenne wmonpyns  HOwra.
12) UccnenoBanue paspsja KOHJeHcaTtopa yepe3 pesuctop. 13) McciemoBanue
3aBUCUMOCTH CHJIBI TOKa OT HANpsOKEHUS [ JaMIbl  HAaKaJIUBaHUS.
14) Usmepenne DJIC W BHYTPEHHETO CONPOTHUBIICHUS HMCTOYHUKA TOKa.
15) UccnenoBanne  3aBUCUMOCTH  CONPOTHBJICHUS  TEPMOpPE3MCTOpa  OT
TemriepaTypsbl. 16) CHsATHE BONIBT-aMIIEPHON XapaKTEPUCTUKH IUOAA.

11 kaacc.l) MccaenoBanue MarHUTHOTO TIOJII TOCTOSTHHBIX MAarHUTOB.
2) OnpeniesicHHe  MarHUTHOW  WHAYKIIMM HA OCHOBE  HM3MEPEHHUS  CHJIBI
Awmmnepa.3) UccienoBanue siBieHus camouHAykuuu. 4) M3mepeHue nepuoaa
CBOOOJIHBIX KOJIEOAHUW HUTSAHOTO M TPYXKUHHOTO MasTHUKOB. 5) MccrnemoBanue
yObIBaHUSI AMILTUTY/IbI 3aTyXaronmx KOJIeOaHMIA. 6) N3yuenne
TpaHchopmaropa.7) McciaenoBanre NEpEeMEHHOT0 TOKa 4Yepe3 MOCIIeI0BATEIbHO
COCMHEHHBIE KOHJEHCATOp, KaTylKy U pe3ucrop. §) M3yueHue mnapameTpoB
3BYKOBOM  BOJHBL.  9) MI3MepeHue  mokaszaTenss  OPeJIOMJIEHUS  CTEKIa.
10) Usmepenne (HOKYCHOTO pacCTOSHUS pacceuBarommx JimH3. 11) M3ydenwue
uHTEephEPEHIINN JIA3epHOTO U3IMydYeHHUs Ha AByX miensx. 12) HaGmogenuwe u
uccinenoBanue audpakuronHoro cnekrtpa. 13) Hccnemoanue Qoropesuctopa.
14) NccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA Yepe3 CBETOIMO] OT HaMpsDKeHHs. 15)
HccnenoBanre cnekTpa pa3pekeHHOro aTOMAapHOIO BOJIOPOAAa W HU3MEpPEHHE
noctosiHHoM  Punbepra.  16) MccnenoBanue — paguoakTuBHOTO  (oHA ¢
UCITOJIb30BAaHUEM JJO3UMETPA.

[TomMmuMo 3TUX paboOT (PU3NYECKOTO MPAKTUKYyMa PEKOMEHAYETCS B paMKax
BHEYPOUHOW JIESITEILHOCTH OOYYaroNIuXcCsl BBIMOJHUTH €Iie  psia pador,
PYKOBOJCTBYSCh paboueii mporpammoii’?,

B cootBerctBUM ¢ ®I'OC COO maremaTtuka sBISICTCS 00s3aTe€IbHBIM
IpeIMEeTOM Ha JaHHOM YypoBHe oOpa3oBanus. M3ydeHue ydeOHOro mnpenmera

«Maremaruka» Ha yriayoneHHoMm ypoBHe COO mpojoipkaercs B pamkax TpEX

12 PaBouas mporpaMma Kypca BHEYPOYHOH meaTenbHOCTH «OCHOBBI (DM3HMYECKOTO OJKCIEPHMEHTa». (H3HKO-
MareMaTuueckuii mpoduis (cpeanee odmee oopasosanue). URL: https://edsoo.ru/rabochie-programmy/
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y4eOHBIX KypcoB: «Alredpa v Hayalla MaTeMaTU4YeCKOro aHaiau3ay, «l'eomeTpus»,
«BeposTHOCT U CTaTUCTHKAY», 001U 00BEM - 8 YaCOB B HEECITIO.

[Ipenmetnple TpeOoBanuss DOPII 1o MaremaTuke yriyOJICHHOTO YPOBHS
00ecCreynBalOT  JIOCTMXKEHHS  BBICOKMX  0Opa3oBaTelIbHbIX  PE3yJbTaTOB
oOydarolmuxcss 1O TPEeM OCHOBHBIM  HAampaBlICHUSM: coaua  eOuHo2o
20Cy0apCmeeHHo20 IK3aMeHd Ha NPOPUILHOM YPOBHe, peanu3ayus 00a3amebHOl
NPOEKMHOU U/UNU UCCIe008AMENbCKOU 0esimelbHOCMU C BO3MOXHOCTBIO BBIXO/1a
Ha BHEIIHEE HE3aBUCHMOE OLICHMBAHUE, a TaKXKe yuacmue 6 OIUMNUAOax He
TOJIBKO TI0 MaTEMAaTHKE, HO U B HAIMOHAJIBbHBIX TEXHOJOTWYECKHUX OJIMMIIMANAX C
NPaKTUYECKOM WHXKEHEPHOM COCTaBisiomed B (uHAIe U B  OOJBIIMHCTBE
onuMNMaa 1o HHGOpPMATHKE, KpUNTOrpaduu, HCKYCCTBEHHOMY WHTEIIEKTY,
CHOPTUBHOMY IPOIPaMMHPOBAHUIO.

CymecTBeHHON TMOJABMXKKOM IS PEIICHUS MPUKIAAHBIX 331a4 MEXIPEAMETHON
WHTEIPAallid CTAJIO0 BKJIIOYEHUE BEPOSTHOCTHOW JIMHMM B MaTEeMaTHYECKYIO
MOJTOTOBKY CTAapIIEKJIACCHUKOB. Ternepb B IBHOM BHJIE MOSBUIACHh BO3MOKHOCTh
UCITIOJIb30BATh:

» (pyHKLIMU U CBOMCTBA pacnpeaesieHuil Npu pelIeHUH NPUKIaJAHbIX 3a/1a4,

> WCCIIEIOBaTh CTAaTUCTUYECKHE JaHHbIE, B TOM YHCJIE€ C MPUMEHEHUEM
rpauyecKux METO/I0B U CPEACTB MH(POPMALIMOHHBIX TEXHOJIOTUH,

» rpayecKd UCCIEeNOBaTh pPE3yJbTaTbl COBMECTHBIX HAOMIOAEHUN C
WCIIOJIb30BAaHUEM JMarpaMM PaCcCEUBAHUS U JUHEHHOUN perpeccum.

Pekomenayercss UCHOIb30BaTh MeTOAUYecKoe Tmocobue «Martemaruka
(yrnyonennslii  ypoBeHb). Peanmzarnus tpeboBanuiit @I'OC cpeanero obmiero
00pasoBaHus»®. B METOAMYECKOM II0COOMH IIPEICTaBIEHBI Pa3paOOTKH JECATH
TEM, peaTu30BaHHBIX B (opmare TaOOPATOPHO-TPAKTUIECKUX padbOT 1O
matematuke. Jms 10 kiaacca - Pemenuwe 3agad ¢ HCIHOJL30BAaHMEM CBOMCTB
noka3aTelbHON (QYHKIMM U ee Tpaduka; Pemenme 3amady ¢ HCIONb30BAHHEM

CBOMCTB Jjorapupmuyeckord ¢GyHkuuun u ee rpaduka, Pemenue 3amau ¢

18 «(Marematuka (yrny6iennsiii yposeHs). Peanuzamus tpeGosannii ®TOC cpennero obuiero obpazosanus» 3 /JL.
O. Pocnora, E. E. AnekceeBa, E. B. byniko/ mon pen. JI. O. PocnoBoit. — M.: ®I'BHY «MHCTUTYT cTpaTteruu
pasButHs o6paszoBanus», 2023. — 92 ¢. : min.  https://edsoo.ru/mr-matematika/.
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UCIIOJb30BaHWEM Tpaduka (GYyHKIMH MPOU3BOIBHOTO MHoOrowieHa. Jhms 10—
11knacca - Jlaboparopnas pabora «Pemienue 3agad ¢ MCIONb30BAHUEM CBOWCTB
byHkuuii ¢ monayneM U ux rpaduxoBy»; PemieHue 3amad ¢ MCHOJB30BaHUEM
CBOMCTB «KyCOUHON» (YyHKIMU U ee rpaduka; PemeHue maTeMaTHYECKUX U
NPUKIAJAHBIX 337a4 C MOMOILIBIO MPOU3BOJHON; Pemenue 3amay Ha HAXO0XKJICHHE
IUIOLIAN CEYeHUs] MHOTOTPAaHHUKOB U Ten Bpamienus. s 11 kimacca - Pemenue
3aJa4 C HCIOJIb30BAaHHEM CBOICTB TPUTOHOMETPUYECKHX (YHKIMH U HX
rpagukoB; PemieHune 3amady Ha NpPUMEHEHHE KOMIUIEKCHBIX 4Hceln; Pemienue
MaTeMaTHUYECKUX U MPUKJIAJHBIX 33]1a4 C IPUMEHEHUEM UHTETPAJIOB.

VYriyOn€éHHbIH ~ ypOBEHb  U3Y4YEHMS  HMH(OPMATHKHM  00OECIEYMBAET:
(GyHIaMEHTaJIbHYIO IOJATOTOBKY YYalllUXCsl, ODUEHTUPOBAHHBIX Ha CIIEUAIBHOCTH
B o0nactu HMH(OPMAIIMOHHBIX TEXHOJOTUH U MHXKEHEPHbIE CIEUUATbHOCTH;
yuacmue 6 HNpPOEKMHOU U UCCIe008aMENbCKOU O0eamelbHOCmU, CBSI3aHHOU C
COBPEMEHHBIMU  HAIIPaBJICHUAMU OTPACAM HMHPOPMALMOHHBIX TEXHOJOTHIA;
MOATOTOBKY K yuacmuio 6 onumnuaoax u coade EI'D no unpopmatuke.

Ha unHdopManmoHHOi 0€30MacHOCTH ClIE€NaH aKIEHT B HOBOM aKTyaJbHOM
TEMaTHYEeCKOM pazjiene Kypca uHdopmatuku - «LlnppoBas rpaMoTHOCTbY, T1€
paccMaTpUBaOTCSl BONPOCHl  (DYHKIIMOHUPOBAHUS LHUQPPOBBIX YCTPOMCTB U
KOMITBIOTEPHBIX ceTel. B 3TOM paszzerne nponokaercs n3ydeHue:

» cocTaBa M pabOThl UU(PPOBBIX YCTPOUCTB (OT MOOMJIBHBIX YCTPOMCTB /10
CYNEPKOMITbIOTEPOB);

» KOMITBIOTEPHBIX CeTel Pa3IMyHOr0 Ha3HAUCHUS,

> BOMPOCHl HMH(POPMALMOHHOW OE€30MaCHOCTH, MCIOJIb30BAHME METOAOB U
CPEICTB  TPOTUBOJEHUCTBHSI  yrpo3am, coOmtojeHne Mep 0e30MacHOCTH,
IpeIOTBpALIAONINX HE3aKOHHOE PacpOCTpaHEHHE MEPCOHATIbHBIX TaHHBIX;

> MPABOBBIX OCHOB MCIOJIb30BAHUSI KOMIBIOTEPHBIX MPOTpaMM, 0a3 JaHHBIX
u paboThl B cetu IHTEpHET.

Cornacao ®PIT COO B 10-m u B 11-M K1acce mpeayCMOTPEHBI MPAKTUYECKUE
pabotel. Ilepeuenp Tem mnpakTuueckux pabot, npuBenaeHHbii B DOPII COO,

OPUEHTHPOBAH HAa KPAaTKOBPEMEHHYIO pabOTy BHYTPU ypoKa MO U3ydaeMou TeMe,
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T.€. (aKTUYECKH 3TO MpakTHUeckue ynpaxHeHus. B 10 kiaacce B pamkax
npakTHueckoi pabotel «CeTeBoe aIMUHUCTPUPOBAHUE» MOXHO BBIOJIHUTH
VHCTAUBILMI M JEUHCTAULINUIO IIpOrpamM, HAalpUMeEp, AHTUBUPYCHBIX U
OPOBEPUTh UX pPabOTy Ha MpPaKTUKE, MOXHO MOAKIOYHUTH JONOJHUTEIbHBIN
MOAYJb MO IM(PpPOBaHHIO NaHHbIX. B 11 Kiacce mpu mnpakTUYECKOl padote
«Mcnonp30BaHue  pazIMYHBIX METONOB CXKAaTUSA JAHHBIX» Ha IIPaKTHKE
npeodagaroT CHEMUATN3UPOBAHHBIE TMPAKTUUECKUE KYPCbl HO  CUCTEMHOMY
AOMUHUCMPUPOBAHUIO NIl CTAPLIEKIACCHUKOB, BCE Yallle MOSIBISIIOTCA KYpPCbl NO
0CHOBAM WUpposanus.

B pasnene «Teoperuyeckue ocCHOBbI MHGPOPMATHKU»  pacCMaTPUBAIOTCS
CXeMbl Mepefaud U mpeoOpa3oBaHUs IUPPOBBIX CUTHAJIOB, IPOLECCHI
JUCKpETHU3allK, KBAHTOBAaHUS, KOAUPOBAHUS, U3MEPEHU MH(OpMAaLUU, TeopeMa
KorenbHukoBa, anropuTMbl KoaupoBaHusa Xapdpmana u XeMMUHTa, JIeKalue B
OCHOBE COBPEMEHHBIX METOJIOB C)KaTus HMH(OpPMALMK, MOMCKA M HCIPABICHUS
OLIMOOK MpHU Mepefavye AaHHBIX IO KaHajlaM CBA3U. TeopeTHYecKHe BOMPOCHI
nepefadyd W OpeoO0pa3oBaHUsT CUTHAJIOB  HAxXOIAT CBOE  IPAKTUYECKOE
MCIIOJIb30BAHME HA TPAKTHUECKUX Kypcax pobomomexwuxu®, rae WCIoib3yroT
MUKponpoueccopsl U AaT4ukud. OCHOBHBIE ATOPUTMBI, M3YYEHHBIE B TEOPUH,
UCIOJIB3YIOTCS B IAJIbHEHIIIEM TP CO3JJaHUH MPOTPAMMHOI0 O0ECIICUEeHHUS.

B ®PII COO npensioxkeHo BBITOJIHUTHh 4 KPATKOCPOUHBIE MPAKTHYECKUE PAOOTHI.
BbIMONIHEHHBIE KPATKOCPOYHbIE MPAKTHYECKUE padOThl CO3JaAYT OCHOBY JUIS
BBINOJIHEHHUS CIEAYIOIMX MPAKTHKO-OPHEHTUPOBAHHBIX YUEOHBIXIIPOEKTOB:;

- B 10 xkuaacce -  /J[gyxpa3psaoHvili NnOC1e008ameNbHblL  CYMMAMOop,
Acunxponnwiii RS-mpueeep; Cunxponnwiii RS-mpueeep;

- B 11 knacce - npemnaraemeie B @PIT COO npaktudeckue padotsl - [louck

BLIUSPLIWHOU cmpamezuy 6 uepe ¢ noanou ungopmayuer u Cpedcmea

Y Arduino®. TMonusiit yueGHbIi Kype. OT Hrpbl kK HEKeHepHOMy mpoekty: Cepust «IlkoNa IOHOTO HHKEHEPay».
CanaxoBa A. A./®ecoxtucroBa O. A./ Anekcanapoa H. A./Xpamoa M. B. — 2-e¢ usganme, ucmop., M.:
JlaGopatopus 3Hanwmii, 2022. — 175 c.: ui.
15 Undopmarnka: nxenepusie knaccsl: npaktukym/ H. H. Campinkuna, M. A. Kanuaun, A. A. Canaxosa, B. B.
Tapamara. — Mocksa: [Ipocsemenue, 2023. — 157, [3] c.:u.
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UCKYCCMBenHo20 unmenniekma® - OpMEeHTHPOBAHBI HAa IPOJBUHYTHIE HABBIKHU

nporpaMMupoBanus Ha Python m mMoryt ObITh peaan3oBaHBl KakK ITOJTHOIICHHBIC
paKkTUYECKUe paboThl MPOAOTKUTEIIBHOCTHIO B HECKOJIBKO YPOKOB.

B cpene umumayuonnozo moodenupogarnuss MOKHO BBITIOJTHUTH CIIETYIOIIHE
poekThl'’:  ABTOMaTm3amuss paboOTBl CKIaga B  CPENE HMMHTAIMOHHOTO
mojenupoBanus AnyLogic; ObGecriedeHre 6€30MacHOCTH 00YYAIOIMXCS B IKOJIE
HA TpUMEpe peaju3aldd areHTHOM MOJeNd B CpelAe HMUTAIMOHHOTO
monenaupoBanus  AnyLogic;  Ontummsanmst  paObOThI  HMOJUKIUHUKA — C
UCTIOIB30BAHUEM  CPeIbl  MMHUTAI[MOHHOTO  MojeaupoBaHus  AnyLogic;
HccnenoBanue Monenu paclpoOCTPaHEHUS OJMHIEMUU B Cpele HWMHUTAIMOHHOTO
moaenupoBanus AnyLogic; HccnemnoBaHue CHCTEMHO-IMHAMUYECKOH MOJIEIH
paboThI COTOBOM KOMIIAHUU CPEJIc UMUTAIIMOHHOTO MojiearpoBanus AnyLogic.

JInd  npakTUYeCKOW  MOJICPKKM  3aHATUA 1O  JaHHOMY  Pasleiy
pexkomenoosanvl npoekmvl no caeoyrowum memam. Co3gaHue 4aT-00TOB B
Telegram;  Pa3zpabotka 2D-urper Ha tuiardopme Unity; DkcnepuMeHTHI 1O
MUKpOoasieKTpoHuke Ha JavaScript; Peanmuzanus anroputma CART B yriyOiieHHOM
Kypce HHOPMATUKH.

B orcyrctBuM OOHOBJIEHHBIX Y4YeOHHKOB PEKOMEHIYETCS HCIIONIb30BaTh
y4eOHbIe II0COOUS [0 MPOrPAMMUPOBAHUIOS,

Tematnueckuii paznen «HMugopmayuonnvie mexnonozuu) TMNO3BOJSET
U3YYUTh KOHKPETHBIC TPOTPAMMHBIC TAKETHI, PEaTU3yIONINE TEXHOJIOTHICCKUE
mpoiecchl 00paboOTKM TekcTa, rpaduKu, BHUACO, CO3MaHUS WHOOPMAIMOHHOU
CHCTEMBI, CAMOCTOATEIHHO MOJICTUPOBAThH PA3INYHBIC TUHAMUYECKUE TIPOIIECCHI.

Hins 10 kjaacca pexOMEHIYIOTCs npakmuueckue pabomsi - Co3mgaHue

TEMaTUYECKOMN 0a3bl JaHHBIX, HOI[FOTOBKa HTOKYMCHTOB CO CJIO’KHBIM

¥ ckyccrrennbiii nntestext: 10-11 knaccer: yuebHoe nocooue/ U.A. Kanunun, H.H.Cambuikuna, A.A.Canaxosa. —
Mocksa: [Ipoceemtenue, 2023. — 144 c. wn. — (IlpodunbHas wkoda). https://shop.prosv.ru/iskusstvennyj-intellekt--
10-11-klassy21811

Hndopmaruka. YruyGnenublii ypoBeHb: 3anaunuk-npaktukym juis 10—11 xmaccos / U. A. Kamunun, H. H.
Cambuikuna, [1. B. BoyapoB. — M.: Bunom. Jlabopatopus 3nanuit, 2014, cop. — 247 c.: mn. — (®L'OC).
https://files.lbz.ru/authors/informatika/8/kal-zp10-11.pdf.

18 Monsxos, K.JO. - Ilporpammuposanue. Python. C++. Yacts 1 - 4: yuebnoe nocobue. — M.: bunowm. Jlaboparopus
3Haunii. — 2022. https://catalog.prosv.ru/item/48891
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dbopmatupoBaHueM (MakeT HEOOJIBLIOTO HW3JAHMS: KHUXKKa-MajbllllKa, OYKIIET,
nmnapraiku), Penienue 3aga4 nonyJsliIMOHHON JUHAMUKN CPEACTBAMU TaOJIMYHOTO
MIPOIIECCOPA.

Jis 11 kjacca - peKOMEHJIOBAaHO HCIONb30BaTh METOJIUYECKOE MOcooue
s yumteneidr  uHpopMatukul®, B KOTOPBIX  peanM30BaHbl  CIEAYIOIIUE
npakmudeckue pabdomul. (Co3naHue SKCHEPTHOM cuctembl «BupryanbHbii
JOKTOp», TpexmepHOe MOJAEIMPOBAaHUE M IMPOTOTUIIMPOBAHUE B Iporpamme -
FLEXCAD.

B rtexHomornueckom mnpoduie, Kak MpaBWiO, JONOJHUTENBHO €CTh
MPAKTUYECKUE KYPCbl YepUeHUs UIU UHIHCeHepHOU 2paguxu, nu0o, Mpu HAIUYUU
TPEXMEPHBIX IPUHTEPOB B IIKOJIE, PEATU3YETCs MPAKTUYECKUU KYpC Ho
MPEXMEPHOMY MOOeIUpo8anuio u npomomunuposanuro. VHOrma B 1IKOIax
paboTalOT  BUACOCTYIHMHM,  TOTJAa  CTAHOBATCA  MNONYJSPHBIMH  KYpCbl
sudeomonmaxca. Bmecte ¢ Tem, HaOMpAIOT MOMYISPHOCTh JONOJHUTEIbHBIC
IPAaKTUYECKUE KYPCbl NO UCKYCCMBEHHOMY unmeniekmy?®, Kyga  OTHOCATCS

BOIIPOCHI aHaJIM3a OOJIBIINX JIAHHBIX.

19 Mupopmaruka (yriay6ieHHbli yposeHb). Peanusanus tpebosanuii ®I'OC cpennero obuiero ob6pazoBaHus:
Metoamdeckoe mocobme mnst yuwrens / [H.H. Campuikunal. — M.: ®I'BHY «VHCTUTYT cTpaTterny pa3BUTHA
obpazoBanus», 2023. — 226 c.: ui.

DY ckyccTennsii naTEMIEKT: 10-11 Knaccer: yue6Hoe nocobue/ M. A Kanunun, H.H.Cambiikuna, A.A.Canaxosa. —
Mocksa: Ipocsemenune, 2023. — 144 c. wi. — (Ilpopunbras mkosna). https://shop.prosv.ru/iskusstvennyj-intellekt--
10-11-klassy21811
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8. MeTonnueckue Keiichbl A5 NeAarornyecKux padoTHUKOB
10 NPUOPHUTETHBIM pa3jesiaM padouyuX NPOrpaMM TEXHOJIOTH4eCKOro
npoguiis o0y4eHus

CoBpeMmeHHOE 00pazoBaHue TpeOyeT pa3paOOTKM M BHEAPEHUS BCE HOBBIX
METOJI0B 00yUY€HUs1, KOTOpbIE Obl TAPMOHUYHO JOTOIHSIIA TPAIULMOHHBIE METO/IbI
M T[O3BOJSIJIM  MOTHMBHUPOBaTh  YYEHHMKOB, YTO OCOOEHHO BaXHO A
o011e00pa3oBaTeabHON MKOJbL. W3BECTHBIN MPOOIEMHBIA METOJ], @ TAKXKE METOJ
aKTUBHOTO O0y4YeHHUs, 00yUEHUsI B COTPYJHUUYECTBE UMEIOT OOraTyr0 UCTOPUIO U
HIMPOKOE UX NpuMeHeHne. OgHUM U3 MPOOJEMHBIX METOAOB SIBISIETCS METOJ
KEMCOB WM METOJ CHUTyalWl, NPEINOJIAralollliid pPacCMOTPEHUE M pEUICHHUE
OOYYaIOIIMMUCS PEATBbHBIX CUTYyallMil U3 KU3HU U MPAKTHUYECKOU AESTEIbHOCTH.
[Tpu >TOM mpoGieMa a0MKHA ObITh aKTyallbHAa Ha CErOJHSIIHUN JI€Hb U UMETh
HECKOJBKO pemeHmii?l,  Kelic JOKEH: CONEpKATh 4YETKYHO ILElb, OBITh
OPUEHTUPOBAH Ha KOJUIEKTUBHYIO JEITEIBHOCTh MO TMPUHATHIO U BBIPAOOTKE
pELICHNs; YPOBEHb TPYAHOCTH JIOJDKEH COOTBETCTBOBATH  BO3MOXKHOCTSAM
00y4Jarommxcs.

Jlnst paGoTel ¢ TakoW CHUTyalMedl HEoOXOIWMO TPAaBWIIBHO TMOCTaBUTH
yueOHyl0 3ajady, M JUIsl €€ pEeUIeHHs MOATOTOBUTh «KEWC» C pPa3IUYHbIMU
MH()OPMAIMOHHBIMU MaTepuajgaMu (CTaThH, JIUTEPATYypHBIE PACCKa3bl, CAUTHI B
cety MHTEpHET, cTaTUCTUYECKHE OTYETHI U Mp.). [locTaBuB 3anady M NOATOTOBUB
«KEHUcy», clenyeT OpraHu30BaTh JIEATEIBHOCTh OOYYAIOIIUXCS IO Pa3pelIeHUI0
MOCTAaBJICHHOU POOJIEMBI. Pabota B pexume Keiic-meToa
IpeIoiaraeT rpynrnoByl0 JAESITeIbHOCTh, B TPOIECCE KOTOpPOHl oOydaromuecs
COBMECTHBIMM  YCWJIMSIMA  QHAJIM3UPYIOT  CHUTYallUI0 M BbIpadaThIBAIOT
IIPAKTUYECKOE PEIICHHE HA OCHOBE OLIEHKU M3 NPEMIOKEHHBIX peleHnid. Takum

06pa30M, KeﬁC'MCTOI[ MMO3BOJBICT YBUACTD yHaIUMCA HCOAHO3HAYHOCTDb PCHICHUSA

21 ®denoroBa, Ompera JImutrpueBna @ 342 HccnemoBaTenbckue ©  y4eOHBIE KEWCHI

ITHOIEIArOTMYECKON HAIPABJICHHOCTH B CUCTEME NMPOPECCHOHANBHOM MOJrOTOBKU CTYICHTOB.
YuyebHoe mocobme — M. Mwup Hayku, 2022. — Pexum pgocryma: https:/izd-
mn.com/PDF/01MNNPU22.pdf — 3ar. ¢ akpana.
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po0sieM B peanbHON KU3HH, ObITh TOTOBBIMU COOTHOCUTH U3YUEHHBIA MaTepual C
IIPAKTUKOM.

Knaccudukanus keiicoB 1Mo OCHOBHBIM BHUAAM JI€ATEIbHOCTH MOXKET OBbITh
cienyromasi: oOydamomuil (aHaldu3 M OCMBICICHHUE CHUTYallud), MPAKTHUYECKHM
(HIOHMMaHWEe W  TPEHUHT), HAYYHO-UCCIIEIOBATEIbCKUN  (MPOECKTUPOBAHUE,
uHTepnperanust pe3yiabraroB). [lpm pabore Ham KeHcoM MPOCIEKUBACTCA
COTBOPUECTBO Yy4MTENIsl M 00y4aemMoro - OHHM paBHOIPaBHBI B Ipolecce
oOcyxnenust mpoOiembl. M mNpuxoauTcs MOCTOSHHO B3aMMOJAEHCTBOBATH,
BbIOMpaTh ompenenéHHble (OpMbl MOBEACHUS. [1aBHOe i yduTenst B ITOM
CUTYyallUM - HE HaBS3bIBAaTh CBOIO TOYKY 3pPEHUS, AaTh y4alIUMCS BO3MO>KHOCTh
apryMEHTUPOBAHO BBICKA3aTh CBOM IMPEANOJNOXKEHUS M CaMHM HAaWTH IIyTH
peleHus npobIeMbI?Z,

B mensix oka3zaHusd NMOMOIIM y4duTensiM — pa3padoranHel 10 mMeToguyeckux

KECoB, KOTOphle OyAyT CIOCOOCTBOBaTH HWHTEPECHOMY U d(PPeKTUBHOMY

IPOBEJCHUIO YPOKOB (pa3MmenieHbl Ha mnoptaine «EnnHoe conepikaHue oOuiero

oOpa3oBaHHe» WWW.eds00.ru.).

Kaxapli MeTOIUYecKui HWHTEPAKTUBHBIA KEHC TMpeAcTaBisIeT CcoOoi
MpOrpaMMHYI0 O0O0JIOUKY, B KOTOPYIO HHTETPUPOBAHBI CIEAyrOUIUe IU(POBHIE
KOMITOHEHTBI: aHHOTaIUs (B BUJE TEKCTOBOM BKJIAJIKH); TEOPETUUYECKUU OIJIOK
(oOBsicHSAIOIIEE BUIEO), NPAKTUYECKUU OJNOK (2 MHTEPAaKTUBHBIX 3aJaHus),
JIOTIOJIHUTENIbHBIE MaTepHuabl Jis yyamuxcs (5 3aganuil u 1 cueHapuii paboThl B
Bune ¢ainoB ¢opmara «.pdf» g mpocMoTpa W CKauMBaHUS); JIMTEpATypa
(CIIMCOK TUTEepaTyphbl U HHTEPHET-PECYPCOB ISl YUUTEIIS).

Jns mpou3BOJICTBA BUJIEPOJIMKOB METOJMYECKUX WHTEPAKTUBHBIX KEMCOB
OblT  pa3paboTaHbl  CIEHApHBIC  IUIAHBI, cojepkamme  HHGOPMAIHIO,

HEOOXOMUMYI0 1Jig co3faHus Bujaeopsna (opmara MPEG4, a Takke Tekcr

22 CnenMabHBIN CalT, MOCBSAIICHHBI METOIUKE CHTYallMOHHOTO OOYYEHHS C MCIOJIh30BAHUEM
kedicos. http://www.casemethod.ru/ : ®.-IA. Kaiizep, X. Kamuncku, MeToauka MpernogaBaHus
SKOHOMHUYECKUX IUCUUIUIMH (OCHOBBI KOHLEIIMH, HANPABICHHON Ha aKTHBU3aLMIO Ipoliecca
o0yuenust), Mocksa, Bura nipecc, 2007, C. 182.
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http://www.edsoo.ru/
https://www.google.com/url?q=http://www.casemethod.ru/&sa=D&source=editors&ust=1620846045205000&usg=AOvVaw3RZCP5RF6a1imOHrU7nMV_

JUKTOPCKOTO O3ByuMBaHUs. [|Jis1 BUIEOPOIUKOB OBLIM pa3pabOTaHbl CHEIUaTbHbIC
TUTIOBBIC AJEMEHTHI: IUIAIIKUA JUISl TOJMKUCEH, Mepexodbl, TePeOUBKH, MI1a0TOHBI
JUTSL TUHAMUYECKUX CXeM U T.J. ['paduyeckue peiieHrs noa4eépKuBalOT OCHOBHbBIE
aCIEKThI POJIMKA, BBIICISIOT HEOOXOJUMbIE CMBICTIOBBIE aKIICHTHI.

Pa3paboTanHbie MHTEpAKTHBHBIC 3aJaHUS METOJMYECKHX HWHTEPAKTUBHBIX
KEHMCOB YIpPaBISAIOTCS IMOJIb30BATEIEM C IOMOIIBIO MBIIIM WIM TauCKpUHA U
odopmieHs ¢ ucronb3zoBanueM texHomorun HTMLS/CSS/JavaScript.

B cocTaB kelica BXOAUT BUICOPOIUK JI YUUTENSA, OOBSICHAIONINI METOIUKY
paboThl B MHXKEHEPHBIX KJIacCaX M KOMIUIEKT METOIUYECKUX U JIUJAKTUYECKUX
MaTepUaJioB, JOCTYIHBIX IS CKauMBaHUS. Buaeomarepuainsl meopemuueckoco
010ka MOTUBUPYIOT YUWTENsl HA MPOBEJCHUE 3aHSATUH, YIIyOJsSIOMUX 3HAHUS TI0
M3y4yaeMOW TeM€ WIM TeMaM C IMpUMEpaMH U 33aJaHUSIMU  HHXKCHEPHOU
HaIpaBJICHHOCTH. MHTEepakTHUBHbIE KOMIIOHEHTBI HPAKMUYECKO20 OJ0KA MOTYT
ObITh MCIOJIb30BaHbl yYUTEJIEM MPU MPOBEICHUM YpPOKa, KaK JUIs 3aKperieHUs
MPOWJIEHHOTO MaTepualia, Tak W g 00CyXAeHUs B Kiacce. /[ononnumenbHuvie
mamepuanvl O ydawuxcsi — BKIIOYAOT B ceOs 5 3amgaHuii u 1 creHapuit
MIPAKTUYECKON PabOTHI.

Martepuanbl npeactaBieHbl B Buae «.pdf»-daitnioB m Moryt ObITh
MCIIOJIb30BaHbl KaK pa3/laTOYHBIM MaTepuan MpU MPOBEICHUM 3aHSTHS B KJacce
WU Ui CaMOCTOSITEIbHOM padoThl IMIKOJBHUKOB. CHUCOK HMHTEPAKTUBHBIX

METOJUYECKUX KEHUCOB MPEICTABICH B TaOIHIIE 4.

Tabnuya 4.

Cnucok memooudecKux UHmepakmuHblx Keucog 0Jis yuumens no y4eOHvlM npeomemam
«Dusuxay u «Ungopmamuray (venyonenHwlll yposeHv)

Ne TemaTnuyeckuii pasaen HasBanmue

1 Inekmpuueckoe none Mooens
INEKMPOCMaAmMuiecKozo

«uexkTpoauHamMukay, 10 kmacc yekopumens

DnekTpusanus Tel U €€ MPOosIBICHUS. DIEKTPUUECKUN
3apsa.  JIBa  BuAa  DIEKTPUYECKUX  3apsiIOB.
IIpoBOAHUKN M JOUAIEKTPUKU. DJIEKTPUUECKOE IIOJIE.
Ero neiictBue Ha 3neKkTpuyUecKue 3apsaibl. JBrxeHue
3apsUKEHHON YacTUIBI B OJJHOPOIHOM 3JIEKTPUUECKOM
oJie
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Hugopmayuonnsvie mexnonozuu
HNudopmaruka, 10 kmacc

AHau3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAOJIHUII.
Boruncnenne cymmbl, cpenHero apupmMeTH4ecKoro,
HauOOJbIIET0 (HAUMEHBIIIETO) 3HAYCHHS JHAIa30HA.
Brruncnenne koadduiinenTa Koppeasiuu IByX psioB
nanubiX. [locTpoeHue cronOyaThiX, JUHEHYATHIX U
KpyroBelx  guarpamm. Iloctpoenue  rpadukoB
¢bynkuuid. Ilogbop NWMHUM TpeHIa, pelIeHHe 3aaad
MIPOTrHO3UPOBAHUS.

Pewenue ¢uzuueckux 3zaoau c
HOMOUBIO MaAmMeMamu4ecKux
Modeneil, peanu308aHHbIX
cpeocmeamu
uHgpopmayuonnsvix
MexXHo102uil

Cmamuka meépoozo mena
«Mexanuka», 10 kiaacc

[enTp Tsxectu Tena. CiokeHue CUil, IPUI0KEHHBIX
K TBEPIOMY Teily. Y CIIOBUS PaBHOBECHS TBEPIOTO
Tena. TeXHUuYecKne ycTpoucTBa U TEXHOJIOTHYECKUE
IIPOLIECCHI

Hedopmaruu TBEpOTO Tena. PacTshkeHHe U ckaTue.
Cnsur. Moayns Owra. lpenen ynpyrux nedhopmanuii

Ilpoexmuposanue
UHMHCEHEPHBIX KOHCMPYKYUIL

10 kiacc

Tematnyeckuii paznen: «MogekyasapHas GU3HKa U
TePMOAUHAMHUKA»

Tema: ArperaTHsle cocTosiHUS BemecTa. Pa3oBbie
MIEPEXO/IbI

[TnaBnenue u kpucraumsanus. Y aejibHas TeIoTa
IUIABJICHUSA

11 kmacc
Tematnueckuii pazaen: «KoJsedanus u BOJHbD)
Tema: OoTuka

OTtpakeHue cBeTa. 3aKOHBI OTPAXKEHUS CBETA.
[Toctpoenue n3odpaxkeHuit

B I1ocKoM 3epkainie. Cepuueckue 3epkana.

11 xnacc

Temarnueckuii pasnen: «KBanrosas pusuka»
Tema: KopnyckynsipHO-BOJIHOBOM Tyaau3M

doroaddext. OmbiTel A. I'. CtoneroBa. TexHudyeckue
YCTPOHCTBA W TEXHOJIOTUYECKHE  IPOIECCHI:
(hoTodIEMEHT, CoJTHEeUHas OaTapes

Ilpeobpaszosanue conneunoi
IHEpPIUU 8 ITIEKMPUUECKYIO
IHepuIo
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10 kiacc
Temaruueckuii pazaen: «MexaHuKa»
Tema: Kunemaruka

TexHudeckue ycTpoucTBa U TEXHOJIOTUYECKHE
IIPOLIECCHI: MIECTEPEHYATHIE U PEMEHHBIE IIEPENAYN

10 kiacc
Temaruueckuii pazaen: «MexaHuKa»
Tema: 3aKOHBI COXpaHEHUSI B MEXaHUKE

CBs13b pabOTHI HEMTOTEHITUATBHBIX CHUJI C U3MEHEHUEM
MEXaHUYECKOU SHEPTUUCUCTEMBI TEJI. 3aKOH
COXpaHEHHUs MEXaHWYECKOW IHEPTUH

10 xnacc
Temarnueckuii pasaen: «MexaHUKa»
Tema: Cratuka TBEpAOTO TENa

[TocTynarenbHOe U BpalaTesibHOE JBUKEHNE
TBEPAOrO Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH
BpalleHUS

10 xnacc
Tematnyeckuii pazaen: «MexaHuKa»
Tema: Jlunamuka

Cuna CONMPOTUBJICHHUA IIpU  ABHUXXCHUU TCJIa B
KHUIKOCTH HJIM Tase, €€ 3aBHCHMOCTh OT CKOpPOCTH
OTHOCUTCIIBHOT'O ABMXKCHU . I[aBJ'IeHI/Ie

Om eempanvix meavHUY 00
COBPEMEHHBIX
6empozenepamopos

10 xiacc
TemaTuueckuii pazzen: «JIeKTPOAMHAMUKA)

Tema: Dnekrpudeckoe moiie

Ilocneoosamenvnoe u
napannenvnoe coeounenue
KOHOeHcamopoe.

OKBUBaJICHTHEIE CXEMBI.

barapes koHaeHCATOpPOB Kak
Konpaencarop. DIIEKTPOEMKOCTD KOHJIeHcaTopa. | UCTOYHHUK MOIIHBIX
DNeKTPOEMKOCTh IIJIOCKOTO KoHzAeHcaTopa. | KPaTKOBPEMEHHBIX
[TapannensHoe coeTMHEHNE KOHJICHCATOPOB. | JIECKTPUICCKUX pa3psAN0B
[locnenoBarenpHOE  COENMHEHHE  KOHAEHCATOPOB.
DHeprus 3aps>KEHHOTI0 KOHJIEHCAaTopa
10 xnacc Pacuem PAa36eme1EHHbIX
INEeKMPU4ecKux yeneil.
TeMmarnueckuil pazaen: «QIeKTPOANHAMMUKA) KBUBACHTHEIE CXEMEL

Tema: [ToCTOSTHHBIN JIEKTPUUECKUNA TOK

«beckoHeuHBIeY AIEKTPUUECKHEC
LEnn
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ITocnenoBarenpHOE, apaLIEIbHOE, CMEIIAHHOE
COCIMHEHME NPOBOAHUKOB. PacyéT pa3BeTBIEHHBIX
JJIEKTPUYECKUX LENEeH.

10 knacc
TeMarnueckuil pazaen: «QIeKTPOANHAMMUKA
Tema: Toku B pa3nM4HBIX cpeslax

DneKkTpruYecKasi MpOBOAMMOCTb Pa3JIMYHBIX BEILIECTB.
3aBUCUMOCTh CONIPOTUBIICHUSI METAILIIOB OT
TEeMIIEPaTypHI.

CBepXIpOBOIMMOCTh

11 xmacc
Tematuueckuii pazaen: «IeKTPOANHAMUKA)
Tema: MarautHoe mose

Cuna Jlopenua, e€ HanpaBJiieHHE U MOYJIb. JIBUXKEHUE
3apsKEHHON YaCTUIbI B OJHOPOAHOM MArHUTHOM
nosie. I3mepenune umMmnynbca 4aCTHIbI

Kak ynpaenamo
3apPANCEHHBIMU YACMUUAMU

11 xmacc

Temarnueckuii pasznen: «OCHOBBI CIEHAJIBLHOM
TE€OPUH OTHOCUTEJIBLHOCTH

OHeprus U UMIYJIbC PENSITUBUCTCKON yacTULbl. CBA3b
MacChl C SJHEPrUEN U UMITYJIbCOM PEIIITUBUCTCKON
gactuisl. [IpeobpazoBanus JlopeHua. DHeprus nokosl.
TexHu4eckue ycTpoucTBa U TEXHOJIOTUUECKHE
IIPOLIECCHI

Cea3v  maccol, IHepeouu U
UMRYIbCA 6 KAAcCU4ecKol u
Penamueucmckoil pusuke

10

11 xmacc
Temarnueckuii paznen: «KBanroBasi puznka

Tema: @u3nka aTOMHOTO S1pa U HIEMEHTAPHBIX
4acTHIL

N3otonbl. 3aKOH paAl0aKTUBHOTO paciaia.
PagnoakTuBHOCTB. Anbda-pacnaa. DNeKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacma.

FaMMa-HSqueHHe. Pa)II/IOElKTI/IBHI)Ie HU30TOIIbI B
IIpUpOAC. CBoiicTBa HOHU3UPYIOIICTO U3TTYUCHUS.
Bnusuue PAAUOAKTUBHOCTH HaA JKUBBIC OPTraHU3MbI

Paouoakmuenvie uzomonwvl ¢
Hawel ycu3nu

Ilpumenenue  paouoaxmueHvlx
uzomonos 8 meouyure. oepnas
Qusuxa u HayKu 00
OKpyHcarouell cpede
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9. Aroputm opranuzauuu NpoGuiIbHOro o0y4eHus: TEXHOJIOTHYeCKOM
(MH:KeHepHOii) HANPaBJIEHHOCTH B 00Pa30BaTe/IbHOI OpPraHu3anun

[TonpoOHO paccMOTPEB COACPIKATEIBHYIO COCTaBISIONIYIO MPOQPHIBHOTO
OOydJeHUs TEXHOJIOTHYECKON (MH)KEHEPHOH) HaINpaBICHHOCTH, HEO00X0INMO
paccMOTPETh MPOIECC Opranu3anuu Takoro ooydenus B OO.

[IpoBeneHHBI aHAIM3 JEATEIBPHOCTH O00Opa30BaTENbHBIX OpTaHH3AIUMA
cpemHero oOmero oOpa3oBaHUs TO3BOIHII pa3pabOTaTh aITOPUTM OpTaHU3AIIH
npouIpbHOTO OOYYEHHS TEXHOJOTHUECKON (MHXCHEPHOW) HamlpaBIeHHOCTH,

KOTOPBIN TIPEJICTABIICH HA PUCYHKE 3.

[MpHHATHE pemeHne
00 OTKpBITHH
TEXHOIOTHIECKOTO

npodpnas

Bridop

HaIpas/1eHHOCTH
TII B COOTBETCTBHH C
HeJIAMM PASBHTHS
pernosa
w
BHemmHee o
apTHEPCTBO: coézgmnmoﬁ
CeTesas M St
'j wiTerpammormas HHHOBALMOHHOI
3 MOZeTH UL
COTpyIHHEECTEO C @ ' a I T-}
08pa3oBaTemHEIMI COTpyAHIYECTEO C ® :
OpraHM3ALIIMH TPeTPHATHIMI (.- ;.) TOUKA ! POCTA -
(CI10,BO, 10) =
KBAHTOPMNYM -

Puc. 3 - Aneopumm opeanuzayuu npopunbHoco 06yueHus mexHoI0eU4ecKou
(uHIHCEHEPHOLL) HaNPaBIeHHOCMU

IIar 1. Be16op npodmiist 00yueHMA

B cooTBeTCTBMM ¢ HOPMATUBHO-TIPABOBOM 0a30i poccHiiCKOro oOpa3zoBaHus,
LEJIIMU CTPAaTErHn4YeCKOro Pa3BUTHUS PErHOHA, OOLIeH COLMAIbHO-IKOHOMHUYECKON
COOOPa3HOCThIO U MOTPEOHOCTSIMH YYACTHUKOB 00Pa30BaTENIbHBIX OTHOIICHUH —

oOyJarommxcsi W HMX POJUTENed WIM 3aKOHHBIX TmpeacraButened — OO
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KOJUIETHAJIbHO MPUHUMAET pellleHrne O BbIOOpe mpoduuield oOyueHus B cTapiiei
IIKOJIE.

YyuteiBas uenu npoduiasHoro 00ydeHus: — odecrieuenue auddepeHurpoBaH-
HOTO, IMYHOCTHO OPHEHTUPOBAHHOTO, JOCTYITHOTO U Ka4eCTBEHHOTO 00pa30oBaHMsI
— M CTpPAaTeTUYECKHE LIEJTH Pa3BUTHUS CTPAHBI — OOCHMUIICEHUE MEXHOJI02UUECKO20
cysepenumema u 6Oezonacnocmu Poccutickoii @edepayuu, TEpeBO]l IKOHOMUKH
Ha HOBYIO TEXHOJIOTHYECKYI0 OCHOBY WM CO3JaHHE HOBBIX BBICOKOTEXHOJOTUYHBIX
MIPOU3BOJICTB HAPSATY C MHTECHCHBHBIM TEXHOJIOTHYECKAM OOHOBJICHHEM Oa30BBIX

23

CEKTOPOB O3KOHOMUKH™ — OO cienyeTr CTpeMHUTbCS OOECHEYUTh OTKPHITUE

TEXHOJIOTUYECKOTO TTPOQuIIs.

IIlar 2. BeiOop HampasBieHMsT NOpodWIBHOIO 00y4dYeHMUA
TeXHOJIOTMYeCcKO (MH>XeHepHOVI) HallpaBJIEHHOCTH

Bb16op HanpaiieHHuss 0Oy4eHHs! 3aBUCUT OT MOTPEOHOCTEN MPOMBIIIIIEHHBIX
OpEeINpUsITUA PEruoHa, 3alPOCOB MECTHOTO pPbIHKA TpyJa, HAJU4MUsS B PErHOHE
rpago00pa3youX OPEeIIpUITUA, KPYIHBIX arpolnpOMBIIUICHHBIX XOJIIUHIOB,
CTPOUTEIbHBIX 00beKTOB W T.aI. [lpodunb oOydeHHs TEXHOJOTUYECKON
(MH)KEHEepHOI) HAINPaBJICHHOCTH MOKET UMETh HECKOJIBKO HaIpaBJICHUHN (CMOTPH

pucyHku 1 u 2).

IITIar 3. OmeHka pecypcOB M BO3MOXKHOCTeN 0OOpa3oBaTeIbHOW
opraHM3aL UM

Jns peanuzanuu TMOCTaBICHHBIX LEJIEW PYKOBOJCTBY, NEAArOTUYECKOMY
KOJUIEKTUBY U ympasisiouieMy coBety OO crenyer 0ObeKTHUBHO OIICHUTH CBOU
peCcypeBl. N3BecTHO, YTO B peruoHax CYHIECTBYET KaApOBbIM AePUIUT

npenojasareneii «Martematukn», «DPuszukn», «MHPOpMATHKNY), UYTO HEPEIKO

ABJLACTCA MPCILATCTBUCM AJIA OTKPBITHA TCXHOJIOIMYCCKOIO HpOCbI/IJ'I}I24.

23 Crparerus HanyoHaIbHOI 6e30omacHoctr Poccuiickoit @enepanuu. URL: https://base.garant.ru/401425792/ nara

oOpamienus 5.11.23

2 Tlapnamenrckue cnymanus [ocaymer PO 17 anpens 2023 rosa. BeICTyIUIEHHE I1aBbl KOMUTETA 110

npocseiennto Onbru Kazakosoit URL: https://www.vedomosti.ru/society/news/2023/04/17/971189-v-gosdume-

soobschili-o-defitsite-shkolnih-uchitelei-informatiki gara o6pamienus 4.10.23 r.; CreHorpamMma Kpyrjioro croja B
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https://www.vedomosti.ru/society/news/2023/04/17/971189-v-gosdume-soobschili-o-defitsite-shkolnih-uchitelei-informatiki

JpyruM TpemsTCTBHEM MOXET CTaTh HEJIOCTAaTOYHOCTh MaTepuaIbHO-
TEXHUYECKON 0a3bl IIKOJIBI JUIsl OpTraHU3AIHMH TOJHOIIEHHOTO, Ka4yeCTBEHHOTO
oOydyeHnus npoduIbHBIM  mOpeameTaM  (MHboOpMaTHKa, (PU3MKA, XUMHS)
TEXHOJIOTHUECKOHN (MHKEHEPHOH ) HAIIPaBJICHHOCTH.

Pemenne BBIABICHHBIX TTPOOJIEM BO3MOXKHO OCYIIECTBUTH IByMSI OCHOBHBIMU
criocobaMu: BO-TIEPBBIX, 32 CYET pealM3allid CETeBOW WIIM HHTETPHUPOBAHHOU
Mojeneld mpoprIbHOTO 00y4YEeHHS M, BO-BTOPHIX, IOCPEICTBOM OTKPBITHS Ha Oa3e

OO WHHOBAIIMOHHBIX IUIOMIAJO0K.

Hns opranmzanuu  npodusibHOro  OOy4eHHsT 1O  CETeBOM WM
WHTETPUPOBAHHON MOJCISIM HEOOXOAWMMO COCTaBUTh CIIUCOK U  OIEHUTH
MOTEHUUAJIbHBIX TapTHEPOB OO:

> PacCIOJIOKEHHBIE HEJAJIEKO OT IIKOJbI 00pa3oBaTeNbHbIE OpraHU3AINH,
peanu3yrone TexHojaoruueckui (uHpopmaTtuka, pu3nka), €CTeCTBEHHOHAYUYHBIN
(pu3uka) UM COIMaNIbHO-IKOHOMUYECKUH (MaTeMaTUKa) MpoQuiin,

» o0Opa3zoBaTeibHbIE  OpraHu3aluu  Npo(PECCHOHATBLHOTO U BBICIIETO
00pa30BaHMsI, UMEIOLTNE TEXHOIOTUIECKYIO U HH)KEHEPHYIO HAIIPABICHHOCTD,

> OpraHU3alliy JOTOJTHUTEIBHOTO 00pa30BaHusl, TEXHOMAPKH,

» MIPOMBINIJICHHBIC  TPEANPHUATHSA, TOTOBBIE K HAyYHO-TEXHHUYECKOMY
COTPYIHUYECTBY.

C npyroili CTOpPOHBI, HM3BECTHO, 4YTO OO0dBMMUHCTBO OO TATOTEIOT K
BHYTPUIIKOJbHOM Mozenu. Torma OO MOXKET HWHUUMHAPOBATH OTKPBITHE
WHHOBAIMOHHBIX TUIOMIAJ0K TakuX, kKak «KBantopuym», «Touka poctay wmm «IT-

KyO»% Ha cBOEH TeppHuTOpHH. PaccMOTpHM KaskIyro IUIOMIAAKY MOAPOOHEE.

Cosere ®enepannn 26 ssuaps 2023 roxa. Beictyruienne A.M. Kongakosa URL:
https://senatinform.ru/news/rossiyskim_shkolam_ne_khvataet uchiteley_informatiki/ nata o6pamenus 4.10.23 r;
Toncmuix M. H. CereBast Mozenb oprau3aiuu npoduibHoro ooyuenus / CoopHuk MaTepuanos Beepoccuiickoit
Hay4HO-MeToandeckoi koHdpepenmn «[IpoduiabHoe 0Opa3oBaHKe U CIICIHATN3UPOBAHHOE 00yUYeHHE!

3¢ peKTUBHBIC NPAKTHKH B YCIOBUSIX TpaHC(HOPMALMK 00pa3oBaTesIbHOTO ITpocTpaHcTBay, HoBocubupcek, 2021, c.
8.

25 [{enTp NPOCBETUTENLCKUX MHUIIMATHB MUHHUCTEPCTBA NpocBenienus PC

URL: https://mpcenter.ru/national-project/informacionnoe-soprovozhdenie/

nata oopamenns 31.10.23
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HeTckne TexHonapku «Ksanroprym»
Ha 0a3e obO111e0Opa3oBaTeIbHBIX OpraHmM3alni

https://mpcenter.ru/national - Q 7

project/informacionnoe-

soprovozhdenie/quantorium/ KBAHTOPUYM
. _ Ha caiite
]_IGJIBIO JAHHOU IIJIOIIAdKHN SABJISACTCA. pazMeIeHbl
> CO3/IaHHE YCIIOBUM JUIA pacmupeHus noJIpoOHbBIE
MeToaudeckue

cojiepkaHus o011ero oopa3oBaHus;
PEKOMEHIAIHNH T10

» pa3BUTHE y OOy4YarolmUXCd COBPEMEHHBIX OpraHM3auI
KOMIETCHIIMM ¥ HABBIKOB, B TOM YMCJIE €CTECTBEHHO- lIxonpHOTO
. . . || KBanTtopuyma.
Hay4YHOU, Mamemamu4eckoll, UHGOPMAYUOHHOL,

epamommuocmu, GOPMUPOBAHUE KPUTHIESCKOTO U KPEATUBHOTO MBIIILICHUS;

> TpaKkTUYecKas 0TpadOTKa MaTepuaia 1Mo yueOHbIM npeameram «Pu3zukay,
«Xumus»,  «buosjorus»,  peanuzanus ~ BHEYPOUYHOW  JESATEIBHOCTH |
JIOTIOJTHUTEITLHBIX 00111e00pa30BaTEIbHBIX porpamm C IOMOIIBFO
proOpeTaeMoro 060pyI0BaHUs, CPEACTB OOYIEHHS U BOCIINTAHUA,
[Ipu sTom OO nomkHA COOTBETCTBOBATH ONPEIEICHHBIM TPEOOBAHUSAM:
1. Pacnionaratbcsi B rOpojie ¢ HacelieHHEM He MeHee 5(0) mbicsiy Uesosex;
2. UuciaeHHOCTh  OOydaromuxcs  JOJDKHA

COCTaBIIATE He menee 500 uenosex,

3. JlomkHa  ObITh  OCHAIlcHa  0Oa30BBIM

000pyI0BaHHUEM B COOTBETCTBUU C MIEPEUHEM; B npunoxennn 1

Kk Pexomennanusam
4. PacnonaraTh NOMEIIECHUSMU (HE MEHEE TpeX: CKOMCHAAIL

€CTh MepevYeHb
KaOuWHeThl (U3UKW, XUMUHU, OHWOJOTMH) U HWMETh 0Bopy/I0BaHus

JIUIICH3HUIO Ha JIOTIOJIHUTEIRHOE 00pa3oBaHue JETEH.

% MGTOL[I/I‘-I@CKI/IG PEeKOMEHAAU IO CO3AAaHUIO U (1)yHKIII/IOHI/Ip0BaHI/IIO JACTCKUX TECXHOIIAPKOB «KBaHTOpI/IYM» Ha
0ase 00meoOpa3oBaTeNlbHBIX opranu3anuii https://mpcenter.ru/national-project/informacionnoe-
soprovozhdenie/quantorium/

43


https://mpcenter.ru/national-project/informacionnoe-soprovozhdenie/quantorium/
https://mpcenter.ru/national-project/informacionnoe-soprovozhdenie/quantorium/
https://mpcenter.ru/national-project/informacionnoe-soprovozhdenie/quantorium/
https://mpcenter.ru/national-project/informacionnoe-soprovozhdenie/quantorium/
https://mpcenter.ru/national-project/informacionnoe-soprovozhdenie/quantorium/

LleHTpBI 0Opa3oBaHMs ecTeCTBEeHHOHAyYHOV 1 TeXHOJIOTYeCKOom
HallpasJIeHHOCTU «Touka pocTa»

https://mpcenter.ru/national - '
project/informacionnoe-soprovozhdenie/tochka- TOUKA \. POCTA
rosta/

DTOT BUJ MHHOBALIMOHHOM IIOIIAaAKU Ha 0a3ze OO UMeeT LEeNbIO:

» COBEPIIICHCTBOBAHUE YCJIIOBUH JJIsi MOBBIIIEHUS KauyecTBa oOpa3oBaHUS B
00111e00pa30BaTENIbHBIX OPTaHU3AIUAX, PACHOJIONCEHHBIX 8 CeNbCKOU MeCmHOCMU
U MAbIX 20pO0ax;

> paclIupeHre BO3MOXKHOCTEH OOydYaroIMXcs B

Ha catite
OCBOCHHU  y4YE€OHBIX TIPEAMETOB W  IpOorpaMm pasMeIIIeHbI
JIOTIOJIHUTEILHOTO 00pa30BaHUs ecmecm8eHHOHAYYHO OAPOOHBIC

Metoanyeckue

U MEeXHOI02UYECKO Hanpaeﬂenﬂocmed;
PCKOMCHOAUU I10

» TIPaKTUYECKYIO 0TpabOTKyY y4eOHOTO OpraHu3aLuHu
Marepuaga 1Mo yd4eOHBIM mpeaMeTaM «DH3MKaY, «Touku poctay.
«XUMUSNY, «buonorus» Ha COBPEMEHHOM

27
o0opynoBaHuU ",

[Ipu sTom OO nomKHA COOTBETCTBOBATH ONPEICICHHBIM TPEOOBAHUSIM:

1. Pacnonmaratb OTAENbHBIM Y4eOHBIM KaOMHETOM, Ha 0a3ze KOTOpOro
peanusytorca  yuyeOHble mpeamerbl  «Dusmkay, «Xumus», «buonorusy,
«TexHoyorus» u np.

2. Nmeth MeTtampeamMeTHOE Ta00paTOPHOE MPOCTPAHCTBO JJIsl MPOBEICHUS
MPAKTUYECKUX 3aHATHI 00y4aroNIMXCsl €CTECTBEHHOHAYYHON M TE€XHOJOTMYECKON

HAIpaBJICHHOCTEH;

27 MeTonuecKue PEKOMEHIALUY 110 CO3AAHUI0 ¥ (DYHKIIMOHHUPOBAHUIO B 00IICO0PA30BATEIBHBIX OPTAHU3AIUIX,
PpacmioJIOKCHHBIX B CENBLCKOM MECTHOCTH M MaJIbIX ropoaax, HCHTPOB 06pasoBaH1/15{ CCTCCTBCHHOHay‘{HOﬁ u
TexHosoruueckoi nHanpasiaennocreii URL: https://mpcenter.ru/national-project/informacionnoe-
soprovozhdenie/tochka-rosta/ nata o6pamenus 31.10.23
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3. YucneHHOCTh OOYYaroOUIMXCs, OCBAMBAIOIIUX
B npunoxenun
nBa W OoJjiee y4eOHBIX TpeAMeTa W3 TMPEIMETHBIX PeKoMeHIaIMsAM
obacreit «EcTecTBeHHOHAYYHBIE pEIMETHI, CCTb clie
HECKOJIbKO
«EctecTBenHbIC HAYKW», «Matemartuka u ——
uHbOpMaTUKAY, «OO011ecTBO3HAHNE u

€CTECTBO3HAHUE», « TeXHOIOTUs» U (W) KypChl

BHCypO‘-IHOﬁ ACATCIBbHOCTH 06IIICI/IHTCHJICKTyaJIBHOI71 HaIrpaBJICHHOCTH

C

UCIIOJIb30BAaHUEM CpelicTB 00yueHus: u BocnuTaHus Llentpa «Touka pocta» B roj

oTKpbITUS 0m 50 0o 150 uenosex.

LlenTpsl nndposoro obpaszosanms gerent «IT-kyo»

P e
2 i | 2

https://mpcenter.ru/national - | re @l
project/informacionnoe-soprovozhdenie/it-kub/ T

G|

CETb LEHTPOB UN®POBOIO
OBPA3OBAHUA AETEN «IT-KYB»

DTOT BUJ MHHOBALIMOHHOM TT0MIaAKK Ha 6aze OO opueHTHPOBaH HA:

» TIPOJIBM)KCHUE KOMIICTCHIIUH B 00J1aCTH TU(PPOBU3AIINH;

> OCBOEHHE OOYYAIOMIMMHUCS AaKTyaJIbHbIX W BOCTPEOOBAaHHBIX 3HAHM,

HABBIKOB M KOMIIETCHINI B chepe uH@dopmayuoHHO-KOMMYHUKAYUOHHBIX MEXHO-

02Ul

» BBISIBIICHHE, TOJJICPKKY U pa3BUTHUE Y JeTel Ha caiite
CIIOCOOHOCTEN U TAJIaHTOB, Pa3MEIICHBI

> MOAPOOHBIE

> 11 HEHTAILIUIO IIKOJIPHUKOB;,

podopueHTaiHIo ol OB, MeTtoandeckue
> pa3BUTHE y NETEN  mamemamuyeckoll, PCKOMEHIAIINH T10
OpraHu3anun

ungopmayuonnou  epamomuocmu,  (HOPMUPOBAHHE
neHtpa «lT-ky6».

KPUTHUYCCKOI'O MBIIJICHHA.

45



https://mpcenter.ru/national-project/informacionnoe-soprovozhdenie/it-kub
https://mpcenter.ru/national-project/informacionnoe-soprovozhdenie/it-kub

[Tpu 3ToM OO 10J15KHA COOTBETCTBOBATH OINPEACICHHBIM TPEOOBAHUSAM

1. YucneHHocTh neTeit B Bo3pacTe OT 5 g0 18 jeT, oOydaromuxcst 3a CUeT
CPEIICTB COOTBETCTBYIOUIETO OIO/KeTa OIOKETHON CUCTEMBI, MPEAOCTABISIEMbIX
ydpeauTeneM o0pa3oBaTebHOW opraHu3anuu (Oromxera cyobekra Poccuiickoi
@enepantui = W (WIM)  MECTHBIX  OFOJDKETOB), TIO  JOTOJHUTEIHHBIM

oOmreoOpa3oBaTenbHbIM IporpaMMaM Ha 0a3e cosnanHoro llentpa om 200

ueJl06ex.
2. UYwucnenHocts Jnered or S5 go 18 er, B npunosicenuu 2
MPUHSBIIUX Yy4acTHE B MPOBEJEHHBIX Ha 0asze LleHTpa K Pexomenanusam
eCTh ellIe
MEpOTpUATHIX (B TOM YHCIE OUCMAHYUOHHBIX),
HECKOJIBKO
TEMAaTUKa KOTOPBIX COOTBETCTBYET HAaIPaBJICHUIM HoKa3aTereii.

nesarenbHocTH LlenTpa om 750 uenosex.

B Pexomennammsx?®

CKa3aHo, 4YTo oOopynoBanue ILleHTpa MoOXeT
UCIOJIb30BAaThCS B paMKax peanu3alud oOpa3oBaTeNbHBIX MPOTpaMM st
MOBBIIICHUS 00pa30BaTEIbHBIX PE3YJNbTATOB OOYYAOMIMXCS MO  Y4EOHBIM
IpeIMeTaM M3 4ucia NpeIMETHbIX obnactel «Marematuka u MH(MOpMaTHKay,
«TexHonorusi», B TOM UHUCIE 6 pamkKax cemegou opmbvl pealn3aluu
o0paszoBaTeIbHBIX IporpaMm €CTECTBEHHOHAYYHOU 51 TEXHUYECKOU
HaIlPaBJIEHHOCTH.

O4eBHUIHO, YTO KaXKJas IUIOIIAJKa PACCUYMTAaHA Ha OINPEICIECHHYIO LEJIEBYIO
ayIUTOPUIO, UMEET CBOM IUIIOCBI U MUHYCHI JUIsl Kaxaou KoHKpetHou OO, 4To

CJIeyeT YYUTHIBATh MPHU MPUHSATUU PEIICHHUs 0 BbIOOpe mapmipyTta pazButus OO

(Tabnuma 5).

28 MeTomuueckue peKOMEHIAINH 110 CO3AHMIO ¥ (yHKIIMOHUPOBAHUIO LIEHTPOB 1H(poBoro odpazopanus «IT-Kkyo»
URL.: https://mpcenter.ru/national-project/informacionnoe-soprovozhdenie/it-kub/ nara o6pamenns 31.10.23
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Conocmaenenue UHHOBAYUOHHbIX I’lJZOu/;aaOK

Tabauya 5.

[=]
m—' ’/ - \\
&) Ay
Kpumepuu @ ‘ _= 1
2 e
CONOCMABALHUSA < ~
KBAHTOPMYM TOUKA N\ POCTA ~Eg
. CETb LEHTPOE UMDPOBOTO
OBPA3OBAHWA AETEW «IT-KYE»
[Iponsuxenue
Pacmmpenue .
1. Coznmaet ycnoBust IloBrIlIEHNE KauecTBA = KOMIIETEHIIUH B
coaepKaHus
IS obpazopanust B OO o0Oiactu
oOpa3oBaHHs
nudpoBHU3aIUN
MaremaTudeckas, B
CTECTBEHHOHAYYHas
2. HampaBniennocts = MHpOpManmonHas, YA, HUT-rexnomoruun
Texnonornueckas
TexHonornueckas
®du3zuka, ®duzuka, Marematuka,
3. OcHOBHEBIE
Xumus, XuMmus, HNudopmaruka,
MPEIMETHI:
buomnorus buosnorus Texnonorus

4. TTogxoaut ois:

0O B ropoaax c

HacesneHueM 0oee 50

OO B ceabckoii
MECTHOCTH U MaJIbIX

OO B ropoaax, a
TaKXKe KaKk
TUTOIIAJIKA JUTST
MPOEKTHOMN
JeSITebHOCTH
oOyyaromuxcs OO

THic. roponax CEIIbCKOW MECTHOCTHU

Y MaJIbIX TOPOJIOB,
rae ectb «Toukn
pocTa»

5. HeoOxonumoe

KOJIMYECTBO 500 geu. ot 50 10 150 4geu. ot 200 yeJ.

oOyuatommuxcst B OO

6. HeoOxomumoe >3 1 xabuner u

KOJINYECTBO - n1abopaTopHOe -

TIOMCTICHUIA (B oAHOM 3xaHHK) IPOCTPAHCTBO

7. ®opMa 3aHATHI OYHas oYHas Ounas 1
AUCTAHIHOHHAS

Cnenyer otMeTuThb, uTo |T-KyO sIBIsIeTCS MEepexoaHOM TIIOMAIKOMN, TaK Kak

cnenuuKka TaKuX LEHTPOB — OOydeHHUE HH(POPMALMOHHBIM TEXHOJOTHSIM U

MporpaMMUpPOBaHUIO — ITO3BOJIACT UM (I)YHKI_[I/IOHI/IpOBaTB JUCTAHIIMOHHO, TO €CThb,

UCTIOJNIB3YS cemesyio Mooeis.
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BapT/IaHTBI OopraHmMsanmnm HpO(l)T/IJ'IBHOI’O O6yquT/I5I I10 CeTeBOV MOIeJIn

AHanmu3 JesATeNhbHOCTH PETHOHAIBHBIX 00pa3oBaTelbHBIX opraHuzammii P,
npoBeaeHHbIn B 2022 roayzg, MoKasall, 4To B cyObekTax denepanuu J0CTaTOIHO
IIMPOKO TPEICTaBICHB U XOPOIIO 3apeKOMEHIOBAIM ce0si oOpa3oBaTeibHas CETh
«AToMKJitace» m cereBas mkona HUAY MUOU.

OCHOBHOW 11€JIbI0 «ATOMKJIACCOBY», OPraHU30BAHHBIX n
['ockopniopauuenn «Pocatom» B pamkax mnpoekra «lllkoma _ f

Pocaroma» ABJISACTCA MOAACPIKKA 151 Pa3BUTHUC

E€CMECNBEHHOHAYYHO20 U MamemamuiecKkoco 06pa30661Hu}Z

3a CYET CO3JaHUsI COBPEMEHHBIX YCJIOBUU JUIS peaau3aluu C ETb
ATOMKIJIACCOB

IIpOorpaMm VenyoaeHHozo U3yueHus npeomemos

ecmecmeeHHO-MamemMamuideckKo2o yukna, HOJIJIEPKKH IIPOEKTHOM

U MCCIIEIOBATENIbCKON  JIEATEIIbHOCTH OOYYarOIIUXCs; MPUBUTHA OOYYaIOIIMMUCS
B 00pa30BaTEILHOM npouecce LIEHHOCTEN ['ockopniopanun «PocaTom»:
3¢ dEeKTUBHOCTh, KOMAHIHOCTb, YBaXXUTEIHLHOCTb, OTBETCTBEHHOCTH 3a PE3YyJIbTAT,
cTpemiieHHe OBITh Ha LIar BIepean-’,

B nHacrosiiee BpeMst «ATOMKJIACChD) OTKPBITHI U YCHEIHO (DYHKIIMOHUPYIOT B
36 roponax 26 cyobektoB PD u B AByx cTpanax OmmkHero 3apyoexbs. CylecTByOT
Takke 9 MEXIIKOJIbHBIX CETEBBIX IIEHTPOB KoMmreTteHiui «AtoMm-Kmacc!». VYike
paspabotan u 10 2024 roga Oynet peaqu3oBaH CTaHIAPT «ATOMKIACCOB» M IIEHTPOB
KOMITETeHIINH, GyHKIUOHUPYIOMUX B pamkax mpoekrta «lllkoma Pocaroma». bynet
pacmpeHa u cama cetb: K 2024 rogy B KaXJAOM TOpOJ€ — YYACTHHUKE IPOEKTa
JIOJKHO OBITh HE MEHEE OJHOTO «ATOMKJIIACCa» WJIM TEXHOMApPKa.

CeromHs TPOEKT - 3TO MATh €XETOAHBIX MPO(EeCCHOHATBHBIX KOHKYPCOB IS

neaaroroB, yrpapJCHICB U LCJIbIX KOJJICKTUBOB ACTCKHUX CAaJl0B U IIKOJI. HO6CJII/ITCJ'H/I

29 OueHKa COCTOSHUS M Pa3BUTHS BAPMATUBHBIX MOJIEJIEH 00111€00pa30BaTENbHBIX OPTaHU3AIMI C YUETOM
0COOCHHOCTEH pa3BUTHUS peruoHa: Metoamdeckue pekomennanyu / Jlomakuna T. FO., Bacuisuenko H. B.,
Xapucoa JI. A.; mox pen. T. 1O. Jlomakunoii. M.: ®T'BHY «MHcTHTyT cTpaTterun pa3Butus odpasoBanus PAO»,
2022, 40 c. https://edsoo.ru/nauchnye-issledovaniya/

30 Cers «Atomxnacco» URL: https://rosatomschool.ru/atomclass-network/ nara o6parmenus 31.10.23
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TUX KOHKYPCOB B KayeCTBE Harpajapl MPOXOAT CTAaXUPOBKM B JIYyUYLIUX

00pa30BaTENbHBIX OPraHU3alUIX HAIEH CTPaHbL .

\ —_

BopoHexckaa WpKkyTckas obnacte KpacHoapckuia Kpai Kypckana obnacte JNeHuHrpapckan MypMaHckan obnactb
obnactb obnactb

Huxeropopackas MeH3eHckan obnacte PocTtoBckan obnacte CaparoBckas obnactb CeeppnoBckas CMoneHckas obnactb
obnactb obnactb

o

Teepckas obnacte TomMckas obnacte YoMypTckan YnbAHoBcKaA obnactb YenabuHckaa obnactb YykoTckuin AQ
Pecnybnuka

Puc.4 - Cybvexmuvr P®, ¢ komopuix pabomaiom «LLlxonwr Pocamomay

[pyruM mnpumepoM yCHENIHOM CETEBOU |
Moaenu gBisgerca mkoina MUDPU — »sr1o I ot ! ‘

CETEBAHA

 HuAy A

oOpaszoBarenpHasi  cpela, 00BeMHSIONIAS

y4eOHO-METOIMYeCKe | HH(OpMaIMOHHBIC
pecypcehl, a TakkKe pa3ndHbie (POPMBI U MPAKTHKHA OOYYECHHS B paMKax JIOBY30BCKOMU
MOATOTOBKU  IIIKOJIbHUKOB, OPUEHTHUPOBAHHBIX Ha Mpodeccur HUHXKEHEPHO-
busrgecKoro mpodus.

CereBas mkona HUAY MUDU peanusyer @usuko-wamemamuieckul,
ecmecmeeHHOHAYYHbIU U  UHDOPMAYUOHHO-NEXHONIO2ULECKUL NpOPUIU  00YUeHUs.
3nech BeayTCs TPOEKTHas paboTa W OHJIAMH-KYPCHI, MPOXOIAT BUICOJICKIINH,
MPEYCMOTPEHBI KYPChI TTOBBIIIIEHUS KBATM(DUKAIIMK IJI YUYUTEIEH 110 HANpPaBICHUSIM

COBpeMeHHOﬁ HAaYKH U UHMHCEHEPUU.

3! TIpoexkr «Illkona Pocaroma» URL: https://rosatom.ru/career/obrazovanie/proekt-shkola-rosatoma/ mara
obpaenns 31.10.23
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OcuoBHbeIMH 331auamMu CeteBolt mkosisl HUAY MUDU asnsarorcs:

1. Otbop coxmepxkanust U (POpMHpPOBAHHWE BaPUATHBHOTO HAOOpa MOIYJIBHBIX
nporpaMM OOyYeHHMs, BBI3BIBAIOIIMX TMOBBIINICHHBI HWHTEpEC y IIKOJBHUKOB K
U3YYEHUIO TIPEIMETOB B BHIOPAHHOM MMM MPOQPUIEC U yCHUIUBAIOIINX WX MOTHUBALIUIO
K 00y4YEHHUIO.

2. OOecrieueHue yriyOJIGHHOM TMOATOTOBKM MO TpeaMeraMm mnpoduis B
cymmapHoM oOobeMe He MeHee 140 yacoB BHEYpOUYHOU NEATEILHOCTH I OCHOBHOM
ctynenu o0yuenus (7-8 kmaccel) u 210 yacoB oOyuenus asns crapuieit (mpoduiabHoil)
ctynenu ooyuenus (9-11 kmaccsl), a TaKKe OpraHU3alrI0 KX TBOPUECKOU MPOEKTHOM
paboThI B cHCTEME B3auMOACHCTBUS Kypupytonux kadeap HUAY MUODU.

3. Pa3BuTHE  DNEKTPOHHOTO  KOHTEHTa  OOydeHus  (MyJIbTUMEIUHHOTO,
TEJIEBU3MOHHOIO, BUJECOMATEPUATIOB M JIEKLHI, 3JIEKTPOHHBIX KHUI, BUPTYalbHBIX
nabopaTtopuii, 00pa3oBaTENbHBIX CANTOB, CETEBBIX KOHKYPCHBIX MEPOTIPHUATHI).

4. IlpoBeneHHe TBOPYECKHX WHTEIUIEKTYalIbHBIX COCTA3aHUN  (ONMMMHAI,
KOHKYPCOB TMPOEKTOB, COPEBHOBAHWW W COCTA3aHUM PA3JIMYHBIX YyPOBHEH WU
MPEAMETHON HAMNPABICHHOCTH) JUIsl CBOEBPEMEHHOIO BBISIBIICHHS U NEAArOrnyecKou
NOJAJEP)KKKM  OJAapEHHBIX W MOTHUBHPOBAHHBIX JE€Te W  MOJIPOCTKOB, UX
COTIPOBOK/ICHUS U UHANBUAYAIHLHON 00pa30BaTEIbHON MOICPIKKH.

5. BoBiieueHHe ydaluxcsi B MPOEKTHYIO U HCCIIEIOBATENBCKYIO IESITEIIBHOCTD C
MPUBJICUCHUEM MPOQPECCOPCKO-TIPETNOIaBATEIHLCKOTO COCTaBa M MOJIOJBIX YYCHBIX
kypupytomux kadpenp HUAY MUODU, nyymux nemaroros mkoi-naptHepoB HUAY
MUOU, bopmupoBaHne Hay4dHOTO CETEBOTO COOOIIECTBA IIKOJIBHUKOB, CTYJIEHTOB,
YYEHBIX, BOBJICYCHUE IIKOJbHUKOB B HAYYHO-UCCIIEAOBATENBCKYIO IS TEIHHOCTD.

6. [leneBoe TMOBBINICHHE KBAIU(HUKAIIMKM TIEAarOrOB — THIOTOPOB W3 IIKOJI,
MapTHEPOB JAMCTaHUMOHHOM mmiKkonsl HUY, pa3BuTre nx TBOPUECKOTO MOTEHUHANIA U
NeJaroriueckuX MHUIMATHUB B paMKax OpraHU3allid MOJArOTOBKM IIKOJILHUKOB K
OJINMIIMAJIaM U KOHKYpCaM, BOBJICUCHHE WHHOBAI[MOHHBIX NEAAroroB B paloOTy B
HAay4YHbIX KOH(EpPEHIMSIX M BBICTaBKaX, CTaXHpPOBKax U mnpaktukax B HUAY

MUOW?,

32 Ceresas mxona HUSTY MHU®U URL.: https://school.mephi.ru/ nara o6pamenus 31.10.23
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IIar 5. IlnanupyemMble pe3yyIbTaThl

[locne mnpenBapuUTENBHOIO OLICHUBAHUS, PE3YJIBTATOM KOTOPOIO CTaHET
(pMHaNBHOE pelIeHHe: MCKAaTh BHENIHErO IapTHEpa WM CTaTh IPSIMBIM
yuactHukoM DenepanpHoro mpoekra «O6pazoBanue» — OO Oymer rortosa
MHULUMPOBATh pabOTy IO MOATOTOBKE €r0 HOPMATHBHO-NIPaBoBOH 0a3bl. To mim
MHOE pPELICHUE IT03BOJIUT OPraHU30BaTh 00y4EHUE CTApLICKIACCHUKOB:

- B crerax OO mno yuyeOHBIM THpeaMeTam

. . Bo ecex

€CTECTBEHHOHAYYHOUN u TEXHOJIOTUYECKOMN

PeKomeHoauuax
HAaIMPaBJICHHOCTEN C HCIOJIB30BAHUEM COBPEMEHHOIO MEPEYNCIICHBI

JOKaJIbHBIE
000pyIOBaHUSI U PACXOJHBIX MaTEpHaOB, 0OECIEUUT

HOPMAaTUBHO-
BApPUAaTUBHOCTh KYPCOB BHEYPOYHOU JIEATEIILHOCTH; IIPABOBBIC AKTHI,

- TPOEKTHPOBAHUIO M  KOHCTPYHPOBAHUIO KOTOPBIC CIACAYCT

ytBepauth OO mst
poOOTOB, OCHOBaM KOHCTPYHPOBaHUS u

OTKPBITHS IUIOIIAA0K.
IPOrpaMMUPOBAHHUS, MPUHIMUIOB (PYHKIIMOHUPOBAHUS

U OCHOBBI pa3pabOTKu MH(POPMALMOHHBIX CUCTEM U
anmnapaTHO-MPOrPaMMHBIX KOMILIEKCOB;

- COBPEMEHHBIM HH()OPMAIIMOHHBIM TEXHOJIOTUSM, Pa0OTE C UCKYCCTBEHHBIM
WHTEIJICKTOM, OOJIBIIUMHU JaHHBIMH, OOJAYHBIMH TPOCTPAHCTBAMH, OCHOBAaM
IPOrpaMMHUPOBAHUS U aIMUHUCTPUPOBAHUS LIUPPOBBIX ONEPAIIHii;

- Ha kKadenmpax OnM3 JeXKaUMX KOJUIEIDKEH WJIM YHUBEPCUTETOB IO
npoUIbHBIM MpeAMeTaM CUJIaMH MHPOECCOPCKO-TNPENo1aBaTeIbCKOro CoCTaBa
TUX OpraHu3alui, a TakKe BO3MOXHOIO MPOJOJDKEHHUS MOCIEUIKOJIBHOTO
oOyueHusl B OpraHu3alsax-napTHepax;

- B OYHBIX WIM OHJalH-KiIaccax B Jjapyrux OO cpegHero o061ero
oOpa3oBaHMsl, TAEC pPeaTU3yeTcs TEXHOJIOTUYECKUU Mpoduis Mo MaTeMaTUKe |
¢dusnKe, €CTeCTBEHHOHAYYHBIN — M0 (PU3UKE WM COIUATBHO-DKOHOMUYECKUI — TI0
MaTeMaTHKe.

- Ha DJICKTUBHBIX (00s13aTENbHBIX JJIsI TOCEIIeHUs1) U (aKyIbTaTUBHBIX (T10

YKEJIaHUI0) KypcaxX OpraHu3alHii-IIapTHEPOB;
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- Ha 00pa3oBaTeIbHOM IPOCTPAHCTBE TEXHOMAPKOB KaK B OYHOM, Tak U B
TUCTaHIIMOHHOU ¢opme. Hapsimy ¢ oOyuaromumucs MOATOTOBKY M MPAKTHKO-
OpPUEHTHPOBAHHOE O0yUYEHUE 371€Ch MOT'YT IIPOXOAUTH U NIEAATOTH.

Bce BapuaHTBl OTKPBIBAXOT BO3MOXKHOCTH CO3[AHUS €IUHBIX METOIMYECKUX
O00BbEIMHEHUHN YyUUTeNel TOYHBIX U €CTECTBEHHOHAYUHBIX MPEIMETOB JJIsi OOMeHa
ONBITOM, CO3/IaHUS  YCIOBUH  NPOPECCHOHATIBHOIO  Pa3BUTHUS, CETEBBIX

po(hecCHOHANBHBIX COOOIIECTB.

IMTar 6. IIpoexkTHpOBaHKe CTPYKTYPbI NPOPHUIBHOTO 00yUeHUs

CrenyromuMm maroM Mpy HAJIMYAW TOTOBHOCTH HECKOJIBKHX OO K CO3/1aHUIO
CEeTU WJIA 3aKJIIOYCHHUIO MAPTHEPCKUX OTHOIICHUM SIBJISICTCA MPOEKTUPOBAHUE UX
CTPYKTYpbl. BMecTe ¢ yka3aHHBIMU BBIIIE TPEUMYIIECTBAMHU, HEOOXOAUMO Y4ECTh
Y OPUHATh MEPbl K MUHUMHU3AIUHA BO3MOKHBIX PUCKOB M HEHOCTATKOB CETEBBIX
WJIA TAPTHEPCKUX OTHOIICHUM.

Juia sroro B kaxnoi OO wnenecoobpasHO Hpunoscenue A conepicar

cos3garh pabodyr TIpymmy 10 paspaboTke U HECKOJIBIO BapHaHTon
y4eOHOro IjiaHa
COIIACOBAHUIO YYEOHEIX IIJIAHOB, BPEMEHH, MECTa U TEXHOJIOTHHYECKOTo POdHIS
o HHXCHCPHO-TCXHUYCCKOU U
GopmaTa  mpOBeNEHMS  3aHATHH;  CHOCOOOB HHKEHEpHO-XHMHYECKOT

COIIPOBOKIEHHS 00yUYAIOIIMXCS. HarpABICHHOCTH.
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10. 3akarouyenue

B 3akmtoueHun cienyer OTMETHTh, YTO OJIHUM U3 TJIaBHBIX YCJIOBUU ycliexa
TOM pabOThl — OTKPBITOE, MPO3PAYHOE COTPYAHHUYECTBO MEXAY pabOuYuMu
rpynmnamMu; CO3JaHue€ U MOJJEepkKAaHUE KAHAIOB KOMMYHHUKAIIMU  MEXIY
o0pa3oBaTeIbLHBIMU OPTAHU3AIMSIMHE W/ WIIN XO3SHCTBYIONUMU CyOhEKTaMHU.

JpyruM HempeMEeHHBIM YCIOBUEM JAaHHOW paOOThl SIBISIETCS BCECTOPOHHSS
MOJJICP)KKAa PETUOHATBHBIX W MECTHBIX OpPTaHOB YIpaBlIeHUS OOpa3oBaHUS,
KOTOpbIE OCYIIECTBISIIOT KoopauHaiio OO pas3HbIX ypoBHEW 00pa3zoBaHus,
XO3AMCTBYIOIIUX CYOBEKTOB (MpEANpPUATUI), OKa3blBAlOT KM T[OMOIIb U
MOAJCPKKY B OpraHu3allid WHHOBAIIMOHHBIX IUIomanok «Touka poctay, «lT-

Kyo», «KBaHTOpHYyM».
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