METOANYECKME PEKOMEHAALNN
MO OPrFAHU3ALUN YPOUHOW N BHEYPOYHOU
AEATENBHOCTU B PAMKAX MOAVYA

ABTOP YPOKA:

foCcTEBA E.A.

KAHA.®U3.-MAT.HAVK
OOLEHT KAGEAPLI MIMn A,
HATY MNUCnC

[Ona Bo3pacTta

7-8 knacc

TpyaoemKoCTb

2 yaca
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[opoxHaA KapTa ypoKa

HassaHue

JHeprva 4 cTUxuii : BOAOPOAHbIN ABUraTe b

Cmblich

[penocTtaBnTb MHGOPMALMIO O HOBbIX TEXHOAOMMAX B
061aCcTV aNbTePHATUBHOW IHEPreTUKN, @ UMEHHO
ABuvratesnen Ha BOAOPOAHOM TOM/AMBE

KnrueBble CMbICAbI

03HaKOMUTb C MPUHLMNAMK PaboTbl aBTOMOBOU/IbHbBIX
ABuraTenen, NnoayyYnTb 3anHTePeCcoBaHHOCTb YYAaCTHNKOB
K GU3MKe N XMW, MOKa3aTb MeTo/ NosyyYeHrs Bog0opoaa

BospacT, umcno
YUYaCTHMKOB

Bo3pacT yuacTHMKOB 7-8 KnaccChl, KOAMYECTBO YHaCTHMKOB
oT 15 go 25 venosek, popma opraHmM3annm - rpynnosas
paboTa

PecypcHoe obecneueHune

06opyaoBaHve Ana 4eMOHCTPALUY Mpe3eHTaumnu,
baTtapeiika "KpoHa" (He menbLue 9 V), 2 nposoaa
(antoMuHMeBbIn U MegHbln), CTeknaHHbIN cTakaH, Boga (13
nofa KpaHa)

Bpema | 3tan YTto genaet YTto genatoT PecypcHoe
opraHmsaTop? YYaCTHUKN? obecneyeHune
Heobxognmoe
obopyaoBaHue,
Heobxoanmeble
peaKTU1BbI
Ypok 1
15 muH | JT1an PacckasbiBaem npo | PaccmvaTtpusatoT | PacnevaTtats
Ba*KHOCTb KapTOUKM KaK KapTOUKM 13
MoTuBaumoHHas | nayoransHoro MOXKHO NPUIOXHKEHNS
nrpa MCMNO/b30BaHNA MCMNoNb30BaTh
pecypcoB HePTb
5 MUWH JT1an 2 NogBecTu utor, AHanmsnpytoT
[NlocTaHoBKa NPeanoxK1Tb HAUTU | MOYUEHHYH
3a4a4uu MHbOpPMaLMO

JHepruvsa YeTbipex CTUXU: BO4OPOAHbIe gBUraTenu htweek.ru
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anbTepHaTUBHOE
TOMAMBO
12 muH | 31an 3 [peseHTauus CmoTpAaT ObopynoBaHuve
MHopMaumsa "Tunbl gBMnratenen” | npeseHTaymto, ans
npo TUMbl C KOMMEHTapMAMM | 3an1CbiBaOT AeMOoHCTpaymm
aBurartenem BOMpPOChHI B npeseHTayum
TeTpagb, 4na
0bCyraeHun
nocne
npeseHTayum
8 MuH Stan 4 [NpegnaraeT 3ag4aTb | 3agar0T
BOMpPOCHI, BOMPOChI K
Obcynerne pa3bupaem oTBeTbl | NOAYyYEeHHOW
NoNyYeHHOoM MHGOPMaLMM
nHbopmaLmm
Ypok 2
12 muH | I1an [peseHTauus CmoTpAaT ObopynoBaHuve
npeseHTaumio, ans
MoTueauua " BopopoaHo- 3anuceiBatoT BOCNpoW3BeeHnn
BO3AYyWHbIe BO3HMKalOWMe | npeseHTauunu
TOMAMBHbIE BOMPOCHI B
3nemeHThbl " TeTpaab
5 MuH dTtan 2 [NpegnaraeT 3ag4aTb | 3agar0T
ObcyrkaeHne BOMpPOCHI, BOMPOChI O
BOMPOCOB pa3bypaem OTBeTbl | Mosy4eHHOMN
nHbopmaLmm
10 myH | 3Tan 3 [lpoBOAUT HabnwogaroT, baTaperka
JKCnepumMmeHT 3KCNepuMeHT 3anuncbiBatoT "KpoHa" (He
"InekTponus BOMPOChI Ha MeHblLue 9 V)
BoAb!" K 6aTapeike focKe

npmucoegnHaem 2
npoBoAa,
cBoBoAHbIe KOHLbI
3aumuiaem Ha 2,5
CM, Ha/NlMBaem B

2 npoBoaa
(antoMUHMEBDLIN 1
MeHbIl)

3Hepr|/|ﬂ yeTbipex CTUXUN: BOAOpPOAHbIE AgBUraTenu
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CTakaH BoAy

CTexknaHHbIN

KOMHaTHOW CTakaH
TemnepaTypbl,
OMnyCcKaem KOoHLbl Boga (M3 nog
NpPOBOAOB B CTaKaH KpaHa)
Cc BOAOW ,
Habnwgaem
noAB/eHVe rasos
8 MuH Stan 4 [Npegnaraet 3agatoT
Pukcauma 006CYyaANTb BONPOCH! | BOMNPOCHI
pesynbTaTta
5 MuH Jtan 5 [Npegnaraet 3anonHAaT PacneuaTtaHHan
CamooueHKa yyalmmcsa Tabnuuy Tabnuua
yyebHbIX 3ano/HNTb
OOCTUMEeHUNN Tabnuuy
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CueHapumn
[lpu nood2omoske K ypoky:

1. Ckayatme u pacnedyamadme 08yXCMOPOHHUE KOPMO4YKU U3 npeseHmayuu "KapmuHKu
npo Hegpme 10 MUHym"

2. Cka4aume npezeHmayuu " Tunel oguzamened " u " BooopOOHO-8030YWHbIE
MOonNAUBHbIE 3/1eMeHMbI ", 03HOKOMbMeCh C UHPOopMayuel 8 3aMemkKax K c1atoam

3. [lpedsapumensHO nod2omossme mpebyemsbie Mamepuassl 019 NpogeoeHuUs
3KCnepumeHmMa

4. [peonoxume y4acmHUKAaM N0020MO8UMbe mempaou 0719 3anucu Mamepuasios YpPoKd
U pasoenumscA Ha 4 2pynnel

Ypok 1. 3tan 1. MotnsaumoHHas nrpa (15 MuH)

CnoskHO NpeacTaBUTb COBPeMeHHbI Mnp 6e3 aBToMobuaern. Mbl NprBbLIKAK BbICTPO U C
KOMdOPTOM NMepemeLLaTbCs B ropoae 1 3a ero npegenamm. OgHaKo cyliecTsyeT
npobaema 3arpasHeHra Bo34yxa BbIX/IOMHbIMY ra3amMu U C KaxKabiM rog0omM BO34yX B
ropoge elle cuabHee 3arpAasHaeTca. A MOXKHO M e341Tb Ha aBTOMobOWAe 6e3 BpeaHbIX
BbIX/10MOB? A KakK eLLe Mbl MCNonb3yem HedTb?

3apaHee pacne4ameligademM 08YXCMOPOHHUE KAOPMOYKU U3 npe3deHmauuu " KapmuHKu npo
Hepmob 10 muHym ". Ckneusaem nuuesyro U 060pomHyro cmopoHy. [lpednazaem
pebamam pasoenumsCa Ha 4 2pynnel U 8bloaem Kaxkool 2pynne no 4 08yxcmopoHHUe
KApMmMOoYKU U npocum pebam pacnpedenums Ux N0 Kpumepuro - KaKue u3
npeocmasneHHbIX Ha KapMOoYKax NPOOYKMO8 Npou3800Aam U3 Hepmu, a KaxKue Hem.
[lpeonazaem nodenumeca nosy4yeHHOU UHGOopmayuel Mmexoy 2pynnamu

Kapmouku 8 npezeHmauuu "KapmuHku npo Hegpme 10 muHym"

Ypok 1. 3tan 2. MoctaHoBKa 3aaaun (5 MuH)

Oka3sbiBaeTcs, HedTb OUeHb MHTepeCHbIV NpoayKT, ewe .M. Merngenees rosopun: "HedTb
- He TonAMBo. TOMUTb MOXHO 1 accurHaumamm”,

[aBainTe nonpobyem cerogHa Ha ypoKe HalTK anbTepHaTBY COBPEMEeHHOMY TOM/1BY.
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[ToosooumM umoz uz2pbl, 0esngem 861800 HMO HEGMb NOIE3HEE NPUMEHAMb 8 0pY2UX
ompacnsax. [lpednazaem pebamam Halimu 6e3onacHoe 019 3K0102UU Mon/aueo 04
asmomobuna

Vpok 1. 3tan 3. NHdopmauma npo Tmnel geurateneit (12 MuH)

[1na Toro 4yTo6bLI NOHATL KaKoe TOM/IMBO MecTo HedTU MOXKHO MCNOob30BaTb A4/19 Hadana
pa3sbepemcs, a Kak paboTaeT asuraTens? Ml Kakue Tunbl ABUraTesnen ceroaHs
CYLecTByHOT

Omkpeisaem npeseHmayutro "Tunel dsu2zamenel” . Heobxodumo 3apaHee 03HaGKOMUMbCA
C coOepXKUMbIM NnpeseHmayuu. B kommermapuax K cnaioam ecme 00NosHUMes1bHaa
UHGOPMaAyUA, KOMopaa MoXKem NPU200UMCcA y4umesnto Npu omeeme Ha 80NPOCskI
YUYacCmMHUKOS.

Kaxxoell cnalio codepxum CCulIKY HA 8UOeo - aHUMayut pabomel oguzamesnd. C 0aHHbIM
8U0E0 MOXKHO 03HOKOMUMb Y4AUWUXCA 8 peXKUMe NOKA3d, O MAKKe npeos1oKume
NOBMOPHO U3yHUMb NPeosIoKeHHbIU Mamepuads U 8uoeo 8 8Ude 0OMAWHe20 3000HUA.

Bo spemsa npocmompa npeseHmayuu pekoMmeHoyemcsa 8blHOCUMb 803HUKArOWUe
B80NPOCLI Ha OOCKY, 019 0dsbHeluez0 0bCysKoeHus.

VYpok 1. 3tan 4. 06cy»<aeHure nony4eHHon nHbopmaumm (8 MUH)

Pebama 3a0arom uHmepecyrowue ux 80npocCsl N0 npeseHmayuu, 3anuUcei8ardm omesemei
8 mempaods. [lonosHumeneHaa UHGOPMAyu[ 0719 yHumesda ecms 8 KOMMEHMApPUAX K
cnadoam. MoxKHO NpeosoxKume 00N0HUMEIbHO O3HOKOMUMbLCA C npeseHmayued u
8U0E0 00Ma U Ha4amb cedyuwul YpoK € 06CyK0eHUs 80NpoCcos, ecaiu makue
ocmaHymcs

VYpok 2
Ypok 2. 3tan 1. Motmeauma (12 muH)

YenoBeK HayumaCa MCMOMb30BaATb IHEPrMk0 CTUXMI 419 NOAYYEHUA 3/1eKTPO3Heprnm:
3Heprua Bogbl - [IC, 3Heprma conHua - COMHeYHble 31eMeHTbl, SHeprmua BeTpa -
BeTporeHepaTopbl, 3Heprma 3emnm - reoTepmMasibHble CTaHuuK. [pr 3TOM CNOXKHOCTbHO
ABAAETCA COXPaHeHue Nosy4YeHHOW 3Heprm 1 BO3MOXKHOCTb ee MCNOo/1b30BaHMA,
Hanpumep, B TpaHcnopTe.

JHepruvsa YeTbipex CTUXU: BO4OPOAHbIe gBUraTenu htweek.ru
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OaHako, cerogHa CyLLeCcTBYeT TeXHO/I0rMga, KoTopaa No3B0/AeT HakanamBaTh
3/1eKTPMYECKYID 3Hepruo B BMae ra3a - Bogopoaga. A 3atem npm HeobxoaMmMoCcTH
npeBpaLlaTb BOAOPOA 0O6PaTHO B 31@KTPUULCKMIA TOK.

Bonee noapobHO 0 paboTe TONAVBHbLIX 3/1eMeHTOB B Npe3eHTaLmnm

Omkpbsisaem npeseHmauuto " BooopooHO-8030yLWHbIE MON/IUBHbIE 3/1eMeHMbl" .
HononHumensHaa uHpopmMayua NpeocmaseHa 8 KOMMEeHMApuax K c1auoam.

LononHumeneHsIU KOMMeHmapul K caatioy 2:
BooopooHeit dguzamens cocmoum u3 08yx 8a*KHbIX Yacmeu:

3/1EKMpPOMOMOp - KOMopebIl Npespawaem 31eKmMpuyecKyro 3Hep2uo 8 MexaHu4yecKoe
dsuxKeHuUe 6,1a200a0pA 3/1eKMPOMA2HUMHOU UHOYKUUU.

monsaugHsIlU 31eMmeHm - No ceoell Cymu 06bIYHbIU 31eKmpoau3ep, cocmoauull u3 08yx
3/1eKMpP0o0o08 U MemMbpaHbl MexKOy HUMU, Komopbll 61az200apa xumudeckol peakyuu
COeOUHeHUA KUC/10poda C 8000pOOOM, Npeobpa3yem 8000p00 8 8BOOY U 3/1eKMpuU4ecmaso.

Kucnopoo 6epem u3 8030yxa, 8000p00 3anacaem 8 6an10HAX - aHAs02 beH306aKa, HO
MaK KOK 8000P00 04YeHb siemy4ul 203 - 20 8blHYKOEHHO XPAHAM N0o 8bICOKUM
oassieHUeM, 4HmMobbl OH He UCNApusICA U He 8CmMynu/ 8 peakyuto C KUC/10p0O0OM 8
6osbWOM 06BEME U NpeskoespemeHHO.

pu npoxosxdeHuu 8000p0da Hepes MmemMbpaHy oH npeapauiaemcd 8 - npomoH (H+),
maxkum 06pa3om 00UH 31eKmMpoH 0Cc80b60K0aemca U yxooum C dH00a Ha Kamaoo.

Ha kamoode e npu 3ambIKaHUU uenu npou3otioem nepeoayad 3/1eKMpOHaA KUC/10p0aY
(0-), u Mbl 8 UMO2€e NoIYHUM dBUXKEHUE NO KPy2y 3/1eKMpPUHecKUX 3apAa008 8 00HOM
HanpasieHUU, 0 HONPAB/1eHHOE 08UXKeHUe 3apA008 ecmb HU YMo UHOe HYeMm
371eKMpuYecKkul mok.

[Mpu 3mom Nobo4HBIM NPOOYKMOM pearkyuu 8 Umoze A8/19emca Yucmas
oUCMUANUPOBAHHAA 80004, KOMOPAA 8bl0es19emca U3 mon/augHo20 3/1eMeHma.

Tak e anemeHm bydem He3Ha4yumeslbHo Haz2pesamsCH, 0GHHOE Mens10 MOoKe MOXKHO
UCNo/16b308aMb, HaONpUMep, 019 obozpesa.

[lpu ucnone308aHUU MOLKO 31eKMpuyeckou 3Hep2uu Kl monausHo20 3nemeHma
docmuzaem 75%, npu ucnone3osaHuu mennaa 0o 96 %. ViMeHHO no3momy 0aHHAA
MexHOo/102Ud8 MAaK UHMepecHa K NPpUMEHEeHU!O.

Ho sce ynupaemcsa 8 cmoumocme 8000p00Qa.

Ce200HA ecmb MH0O20 cnocobos e2o nosy4eHud. OOHUM U3 CaMbIX NPOCMBbIX U
3KO02UYHbIX - 3/1eKMpPO/IU3 8006I.

JHepruvsa YeTbipex CTUXU: BO4OPOAHbIe gBUraTenu htweek.ru
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VYpok 2. 3tan 2. 06cy»aeHune sonpocos (5 MuH)

PebAaTa 3a4atoT MHTepecyroLLMe UX BOMPOCh! MO Npe3eHTalmu, 3anmcbiBatoT OTBETh!
B TeTpasb.

LononHumeneHaa uHGoOpMayuAa 014 yHumesa ecmes 8 KOMMEHMApUAX K Catoam.

Vpok 2. 3tan 3. IkcnepumeHT "InekTponuns sogbl” (10 MUH)

(017 akcnepumeHma noHadobumca 6amapetika muna KpoHa, 2 npogoda: 1
antoMmuHuessil, T medHsil; cmakaH ¢ 80doli)

[Mpukpymume 00HUM KOHUOM nposoda K bamapelike, CB0600HbIe KOHUbI 3a4UCmMuUmMe HA
paccmoAaHUU MUHUMYM 2 CM U 0NyCMumbe 8 CMAkaH. Ha nposooax HayHym
06pa3086I80MbLCA NY3bIPbKU 2030.

HJononHumensHaa uHpopmayusa ona ydumensa https://youtu.be/glUOIOUwgNk

Vpok 2. 3tan 4. Pukcauma pesynbtata (8 MuH)

PebAaTa 3a4atoT MHTepecyroLLMe UX BOMPOCh! MO Npe3eHTalmu, 3anmcbIBatoT OTBETh!
B TeTpassb.

TakMm 06pa3om Mbl MoAyYaem 3aMKHYThIM LMKA:
Korgay Hac ecTb M3AMLLKK 31eKTpMYecTBa Mbl MOXKemM NpeBpaTuTb ero B BOAOPOS

A Korga Ham HeobxoauMma INeKTpUYecKas 3Heprua Mbl MOXKemM Npr MOMOLLM TOMIMBHbIX
3/1eMeHTOB NpeBpaTUT ero obpaTHo B BoAy. [1pn 3TOM He BblgensaeTcs HUKaKMX BpeaHbIX
BbIX/IOMHbIX r@30B, 4TO 6/1AroTBOPHO BAMART Ha 3KO/0rM. Taknum 06pa3om, Mbl y3HaNN
KaKue ecTb asibTepHaTNBbI BeH3UHY.

n

MoxHo ewe pa3 omkpeimb npe3eHMayuro BooopooHo-8030ywHbIe monsiugHble
3s1emMeHmsbl" U N03a0asamb pebamam 80nNpPocsl, YmMobsl NOHAMb HAOCKO/ILKO OHU YyC80oUU
Mamepuarn.

Bonpocel: umo maxkoe kamod? (Omeem: 371eKMpod HA KOMOPOM NpPOUCX0oum
npespaweHue 02 8 0-), Omryda msi 6epem s0odopod? (Omeem: u3 cheuyuasbHbIX
6asi10H08) A omKyda MmMel bepem Kucnopod (Omeem: u3 8030yxa) A 4Ymo makoe
anekmpudeckuli mok (Omeem: HanpasneHHoe d8uXKeHUe 3/1eKMpPoHO8) U Mm.o.
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A KaK Mbl elle Mo¥em NoMoYb ropoay OYMCTUTb BO3ayx? [JaBanTe nogymaem Hag 3TUM

A0oMa.

Ypok 2. 3tan 5. CamooueHKa yuebHbIxX gocTueHnin (5 MuH)

CamooueHKa pe3ynbTaToB 06pasoBaHuA

MNorkanyncTa, oTBeTbTe Ha Bonpocbl. ONMpaacb Ha cUCTemMy OLeHMBaHWA,
noacyMTamTe obLiee KoamyecTso 6annos.

OTBeT «ga» — 5 6annos
OTBeT «CKopee aa» — 3 6banna
OTBeT «CKopee HeT» — 1 6ann
OTBeT «HeT» - O 6bannos

Yemy A Hay4dmnca

Mofa camooLeHKa

1. Y3Han kakue nonesHble NnpoayKTel | [a

MOXHO NOAYYNTb N3 HePTH Ckopee ga
Ckopee HeT
Het

2. Pasnnyatb OCHOBHbIe TKMA Na

aBTOMOOW/bHbBIX ABUraTesieu Ckopee ga
Ckopee HeT
Het

3. MNoayyaTb BOAOPOA C MOMOLLbHO Na

31eKTpoIm3a Ckopee ga
Ckopee HeT
Het

4, 06bACHATb CBOK TOUKY 3peHua un | [a

3a4aBaTb BOMPOCh! APYrMMm Ckopee ga
Ckopee HeT
Het

5. [NpegnaraTb Kak MOXKHO Na

COXPaHUTb BO3AyX B ropoae 4ynctbim | CKopee aa
Ckopee HeT

HeT

3Hepr|/|ﬂ yeTbipex CTUXUN: BOAOpPOAHbIE AgBUraTenu
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6. [ToHMMaTb Kak paboTaeT [a

TOMAMBHbIV 31eMeHT Ckopee ga
Ckopee HeT
HeTt

VpoK nogroTtoeneH no 3akasy PoHga MHPpacTpyKTYpHbIX M 06pa3oBaTesibHbIX NporpaMmm
0 ®oHae nHdPaCTPYKTYPHbIX 1 06pa30BaTe/IbHbIX MPOrpamm

@PoHA MHOPACTPYKTYPHbIX M 0b6pasoBaTesbHbIX MporpaMmm — oauH M3 deaepasnbHbiX
NMHCTUTYTOB pa3BuTua. PoHa nepebiMm B Poccnn Hauan pabotaTth B deeptech cektope no
BeHUypOoCTpoMTenbLHOM Mmogenn 1 co3gan ¢ Hyna 900 ctaptanos. PoHa NpuaepsKMBaeTcs
3KOCUCTEeMHOro NoAxoAa Npu BbiIX04e B HOBble TeXHOMOMMM 1 pbiHKKM. OH 0A4HOBPEMEeHHO
CO34aeT HOBble KOMMaHWKM, NPOeKTMPYeT oneperkatLlyro cepTUdUKaLMo, HOPMaTUBHO-
TeXHUYeCKyr noadepsKKy, 0bpa3oBaTtesbHble MpPorpaMmmbl W NOMNYAAPU3ALNOHHbLIe
NHCTPYMEHTHI.

C 2022 roga @oHA BXOAUT B UMCA0 ONepaTopoB ABYX dpeaepasnbHbiX NpoexKTos. B nepsom
npoexkte «[lnatdopma yHUBEPCUTETCKOr0 TeXHONOrMYeckoro npeanpuHMMaTeNbCTBa,
HaueneHHoOM Ha CTUMYAMPOBaHME TexHO/0rMYyeckoro npeanpuHUMaTensCcTBa B
yHMBepcuTeTckol cpege, MoHa pasBepHeT ceTb 13 15 YHMBEPCUTETCKUX CTapTan-cTyani
M 3anyCTUT HOBYH WMHBECTULIMOHHYK MPOrpaMmmy B CTyAeH4YeCcKuMe CTapTanbl «pyCCKUM
SBIC». Bo BTopom degepanbHom npoekte «B3net - oT crtaptana go IPO» ®oHa
obecneymBaeT WMHBECTULMAMKM TeXHO/OrMYeCKnme KOMMaHWMM Ha pPaHHUX CTaamax
BO3BPATHbLIMU MHCTPYMEHTaMu (KanuTan, 3aim).
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