MUTTHCTEPCTBO HPOCBEHIEINS POCCHICKON @EJIEPATIHI
Munereperso odpasosannus Hensenexoii 0Gmern
O e obpasosams uvmnmerpannn beanneroro paitona Hewsenesoit obaacn
MOY COLL ¢, Honva besnmesoro paitona Hewsenewoit obunerm wv, TLTL Jhinvdsa

-
-

PACCMOTPEHO COIJIACOBAILIO YIBEL

LHa sace mm MO 1A/ Wi i P
/ .":V'-
Iporokoa No | HENOHYICCROIO COBCTA %
o1 «26» 08, 2025 1, YOOk No |7
el ' uporokos Na | ' )0 onosa O, H.
o1 «28» 08 2025 ¢ 1 P se W20 08 2025
I\

PABLOYAS LHIPOIPAMMA
Jabouas nporpamma Kypea BHeypoUoit JCsTe/IbHOCTH
«IKenepumenTapuii 1o Gpuszuker
Juta 7 Kilacca

¢ uenoapzosainem obopylosanus tenrpa « Touka Pocray
a 2025-2026 yueOnbiii roj

¢. Houm 2025 1.,



Conepxanuenue

TTOSICHUTEITBHAS BATTHICKA 1. vvvvveeesstveeessssteeessssssessesnsssesssssssssesssssssesssssseessasssenessassseesssnsssessssnsssnessnnsns 2
o231 (ohs A R 1 (5 (53 o) 7 SR 2
L (S5 7 00 T i L 1 SRR URRRI 2
1.2 HanpaBIAEHHOCTD TPOTPAMMMBL: .....cevrieureessriasreesereasesssssaseessseasesssesaseessnesaresssnsasnessenssnnesssnsas 2
1.3 LIe/1eBbIEC OPUCHTUPBI U PE3YIIBTATBL: 1uvvvvreesssrrreessstnreeessssseessssssseesssssseessssssseesssnssneessnsseeenns 2
Paznen 2 Conepkanue NporpaMMbl BHEYPOUHOM HESITEIBHOCTH ....vvvvressrvrrreesssrnreessnsssensssnssneeessnnes 5
Paznen 3: OPraHM3aALMS BAHITHH .....ccoivvieiirieiieieiiieesieeesbeeesbeeessbeeessbeeassbe e e ssbe e s ssseesasseesanneesneeeanes 6
Paznen 4: KaneHIapHO-TEMATHYECKOE TIIIAHUPOBAHUE 7 KITACC .ecvvvrrressrnrrreessnrnneessnnsneeesansnneeesnnnns 7



IHosicHuTe IbHAS 3aNIMCKA
[Iporpamma BHEYpOUHO AESITEIBHOCTUA COCTaBJICHA B COOTBETCTBUU C TPEOOBAHUSIMMU:
[J Vkaza I[Ipesunenta Poccuiickoit denepanuu ot 07.05.2024 Ne 309 «O HalmoHaJIbHBIX LEIAX
pasButusi Poccuiickoit @eaepannn Ha nepuoA 10 2030 rona u Ha nepcnektuBy A0 2036 roga;
[J Vka3a [Ipesunenta Poccuiickoit deneparuu ot 09.11.2022 Ne 809 «O06 yrBepkaenun OCHOB
roCyJapCTBEHHOM MOJUTUKH 110 COXPAHEHUIO U YKPEILJICHUIO TPAAUIIMOHHBIX POCCUUCKUX
JTyXOBHO-HPABCTBEHHBIX LIEHHOCTEWY;
[J Vka3a [Ipesunenta Poccuiickoit deneparnuu ot 02.07.2021 Ne 400 «O Crpareruun
HalMoHaNBHOM Oe3omacHocTu Poccutickori denepanmmy;
[ ®enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii
denepanun» (B ACHCTBYIONMIEH PEIAKIINN);
) Ilpukaza MunucrepctBa npocseiienus Poccuiickoit @enepanuu ot 18.05.2023 Ne 372 «O06
yTBepkKACHUH (peliepaibHOM 00pa3oBaTeIbHON MPOrpaMMbl HAYAILHOTO 00IIEero 00pa3oBaHUsY;
[ Ilpukaza MunucrepcTBa npocsemenus: Poccuiickoit @eneparyu ot 18.05.2023 Ne 370 «O6
yTBepkAeHUH (peepanbHOi 00pa3oBaTeIbHON MIPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHuUsI»
[Tpuxa3za MunucrepcTBa npocseiienus Poccuiickoit @enepanuu ot 18.05.2023 Ne 371 «O0
yTBepXkAcHUH (peepabHOM 00pa3oBaTeIbHON MIPOTPaMMBI CPETHErO 00IIETo 00pa30BaAHUSY;
[ HarmonanwsHOTo npoekta «O0pa3zoBaHue» — MAcOPT YTBEpkAeH mpe3uaunymom CoBera mpu
IIpesnnenrte Poccuiickon Penepanyu Mo CTpaTerHyeCKOMY Pa3BUTHIO M HALTMOHAJIBHBIM
npoekTaM (mpoTokos oT 24.12.2018 Ne 16);
) Crpateruu pa3Butus Bocniutanus B Poccuiickoit ®@enepaunu Ha nepuoa ao 2025 roxa,
yTBepkieHa pacnopsbkenueM lIpasurensctBa Poccuiickoit @enepaunu ot 29.05.2015 Ne 996-p
[ ®enepallbHOTO TOCYJaPCTBEHHOI0 00pa30BaTeIbHOr0 CTaHapTa HauaabHOro 00IIEero
o0pa3oBaHus, YTBEP>KICHHOTO MPHKa3oM MuHHCTEepCTBa MpocBelieHus: Poccuiickoit
®enepanyu ot 31.05.2021 Ne 286;
[ @epepallbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO O0IIEro
00pa3zoBaHusl, yTBEPKIACHHOTO TprKa3oM MuHUCTEepCTBa MTpocBelieHus: Poccuiickoi
®enepaunn oT 31.05.2021 Ne 287;
[} ®enepabHOTO TOCYIaPCTBEHHOIO 00pa30BaTEbHOTO CTaHAapTa CPETHETO OOIIETO
o0pa3oBaHus, YTBEPKICHHOTO MPUKa30M MuHHCTEpCTBa MpocBelieHns Poccuiickoit
®enepanuu ot 12.08.2022 Ne 732.

Pa3nen 1. IleneBoii
1.1 Hean u 3apauu:
00y4eHHe OCHOBAM MPOEKTHO-UCCIIEIOBATEIHCKON AEATEIBHOCTH M (pOpMUpOBaHHE TUPPOBBIX
KOMIIETEHIIMH B pabOTe ¢ BBICOKOTEXHOJIOTUYHBIM 000py10BaHHEM LIEHTpa «Touka pocTa» U ux
IIPUMEHEHNE B MPAKTHYECKON IEATEIbHOCTH.
1.2 HanpaB/1eHHOCTBH POTrPaMMBbI:
TEXHUYECKasl, HalpaBlieHa Ha (OPMHUPOBAHNE HAYIHOTO MUPOBO33PEHHUS, OCBOCHHUE METOJIOB
HAYYHOTO MTO3HAHHSI MUPA, PA3BUTHE UCCIIE0BATENIBCKUX, TPUKIIAJHBIX, KOHCTPYKTOPCKUX
CIocoOHOCTEHN 00yJaromuXxcs, C HAKIOHHOCTSAMHU B 00J1aCTH TOYHBIX HAYK U TEXHUYECKOTO
TBOpYECTBa (chepa AeITeTbHOCTH «UEeIOBEK- MAIIIMHAY).

1.3 Iles1ieBbIe OPMEHTHPHI U Pe3yabTAThI:

Peanmaunﬂ IporpaMmaIl CHOCO6CTByeT AOCTHXKCHUIO CIICAYIOIINX PE3yJbTAaTOB:



JInuHOCTHBIE:

B cdepe MTMYHOCTHBIX YHUBEPCAIBHBIX YU€OHBIX JCHCTBUHN YUalMXCS:

* yueOHO-1103HaBaTEIbHBIA HHTEPEC K HOBOMY yueOHOMY MaTepualy U crocodaM perieHus
HOBOM 3a7a4M;

* OpHEHTallMs HA TOHUMaHUe MPUYHH ycrexa BO BHEY4eOHOIl 1eTeIbHOCTH, B TOM YHCIIE Ha
caMOaHaJIM3 ¥ CaMOKOHTPOJIb Pe3yJIbTaTa, Ha aHAJINU3 COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSIM
KOHKPETHOH 3aj1auu;

* CITIOCOOHOCTB K CaMOOILIEHKE Ha OCHOBE KPUTEPUEB YCIEITHOCTH BHEYYEOHOM! IEATEIbHOCTH;
Obyuarowuiicst noxyYum 803MOACHOCMb 015 YOPMUPOBAHUL!

* BHYTPEHHEW MO3HUILIMH IIKOJIbHUKA Ha YPOBHE MOJOXKHUTEIHHOIO OTHOLICHUS K IIIKOJIE,
MOHUMAaHUS HEOOXOIUMOCTH yUEHUS, BBIPAXKEHHOTO B MPeodIaaHuy yueOHO-T03HABATEIbHbBIX
MOTHBOB;

* BRIPQXKEHHON YCTOMYMBOM yueOHO-IT03HABATEIbHON MOTHUBAITMHU YUCHUS;

* YCTOWYMBOTO y4eOHO-TIO3HABATEIHHOTO HHTEPECa K HOBBIM OOIIMM CIIOCO0aM peuIeHus 3ajad.

MeTanpenMeTHMe:

B cdepe peryasiTHBHBIX YHUBEPCATBHBIX yUEOHBIX ICHCTBUHA yJaIIUXCA:

* [JIAHUPOBATh CBOM JEHCTBUS B COOTBETCTBHHM C IIOCTABIEHHOM 3a/1a4eil U yCIOBUAMU €€
peanu3anuu, B TOM YUCJIE BO BHYTPEHHEM IUIAHE;

* YUUTBIBAaTh YCTAHOBJIEHHBIE MIPABUJIA B INIAHUPOBAHUU M KOHTPOJIE CIIOCO0A PELICHNUS;

* OCYILECTBJISITH UTOTOBBIM U MOIIArOBBIA KOHTPOJIb 110 PE3YJIbTATY;

* OLICHUBATh NPABUJIbHOCTD BBIMIOJIHEHMSI IEHCTBUS HAa YPOBHE aJIcKBaTHOM PETPOCIIEKTUBHOU
OIICHKHM COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSM JAHHOM 3a7a4M U 3aJa4HON 00J1acTH;

* aJIEKBATHO BOCIIPUHUMATD NIPEAJIOKEHUS U OLIEHKY YUUTEIIEH, TOBAPUILEH, POAUTEIEH U
JIPYTUX JIFOAEH;

* pa3nuyarh croco0 U pe3yiabTaT AeHCTBHS.

Obyuaiowuiics NOIYYUM 603MONACHOCb HAYYUMCA.!

* B COTPYAHUYECTBE C YUUTEJIEM CTaBUTh HOBbIE yueOHBIE 3a/1auH;

* IPOSIBJISITH [103HABATEIbHYIO HHUIIUATUBY B yU€OHOM COTPYIHUYECTBE;

* CaMOCTOSITENIBHO aJIcKBaTHO OLICHUBATh NPABUIBHOCTD BBINOJIHEHUS JEHCTBUS U BHOCUTD
HE0OXOMMbIe KOPPEKTHBHI B UCIIOJIHEHHE KaK M0 X0y €r0o peaiu3aluy, Tak U B KOHIE
JEHUCTBHUS.

B cepe nosHaBaTesibHBIX YHUBEPCABHBIX YUEOHBIX JEHCTBUN yUaluXCsl:

* OCYILIECTBIIATH OUCK HEOOX0IMMON MH(POPMALIUH JIUIsI BHITIOJIHEHUS BHEYUEOHbIX 3aJJaHUH C
UCIIOJIb30BaHUEM YUeOHOH JINTEpATyphl U B OTKPHITOM MHPOPMAIIMIOHHOM IIPOCTPAHCTBE,
SHIMKJIONENH, CIIPAaBOYHUKOB (BKJIOYAs SJIEKTPOHHbIE, TUPPOBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

WHurepHera;

* OCYIIECTBIISATH 3aMKCh ((hUKCalLNI0) BHIOOPOYHON HHPOPMAIIUU 00 OKpPYKaIOLEM MUPE U O
ceOe caMoM, B TOM 4uciie ¢ nomotibio nuctpymentos UKT;

* CTPOUTH COOOIIIEHHUS, IPOEKTHI B YCTHON M MHUCbMEHHOI QopMme;

* IPOBOJIUTH CPaBHEHUE M KJIACCU(PUKALIMIO TIO 33JJaHHBIM KPUTEPHSIM;

* YCTaHaBJIMBAaTh IPUYNHHO-CIIC/ICTBEHHBIE CBS3U B N3y4a€MOM KpYTe SIBIICHHI;

* CTPOHUTD pacCykKACHUs B (OpMe CBS3H MPOCTHIX CYXIEHUH 00 00BEKTE, €ro CTPOSHUH,
CBOMCTBaX U CBS3aXx;

Obyuarowuiicsi NOIYYUM 803MONCHOCIb HAYUUMBCA!

* OCYIIECTBIISITh PACHIMPEHHBIN MOUCK HH(GOPMALIMU C UCTIOIb30BAaHUEM PECYPCOB OMOIUOTEK U
cetu MHTepHer;



* 3aMMCHIBATh, (GPUKCUPOBATH HHGOPMAIIHIO 00 OKPYKAIOIINUX SBICHUSX C TTOMOIIBIO
uHctpymeHtoB UKT;

* OCO3HaHHO U MPOM3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM M MUCHMEHHOM (popme;

* OCYIIECTBIIATH BBIOOP Hanboee 3PPEKTUBHBIX CIIOCOOOB PEIICHUS 337]a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBUM;

* CTPOUTH JIOTHYECKOE PACCYKICHHE, BKIIFOYAIOIIEe YCTAHOBICHNUE TIPUINHHO-CIIEICTBEHHBIX
CBsI3€H;

* MOT'YT BBIMTH HA TEOPETUUYECKUN YPOBEHD PEIICHUS 3a/1a4: PEIICHHUE M0 ONPEICIICHHOMY
IUIaHY, BJIaJIeHHEe OCHOBHBIMU MPUEMaMU PELICHHs], OCO3HAHUS IEATEIbHOCTH 110 PEHICHHUIO
3a/1a4m.

B cdhepe kKoOMMYHHMKATUBHBIX YHUBEPCAIbHBIX Y4EOHBIX ACHCTBHI ydaluxcs:

* aJICKBATHO KCIIOJIH30BAaTh KOMMYHUKATUBHEIE, TIPEKIIE BCETO - PEUEBBIE, CPEACTBA JUIS
pelleHus Pa3InYHbIX KOMMYHUKATUBHBIX 3a/1a4, CTPOUTH MOHOJIOTHYECKOE COOOIIeHHE, BIaIETh
JTUAIOTHYECKON (OPMOIi KOMMYHHKAITUH, UCIIONIB3Ysl, B TOM YHCIIE CPEJCTBA M HHCTPYMEHTBI
UKT u qucTaHMOHHOI0 OOIIEHHS;

* IOMYCKAaTh BO3MOKHOCTh CYIIICCTBOBAHUS Y JIFOJICH pa3IMIHBIX TOYCK 3PEHUS, B TOM YHCIIE HE
COBMAJIAIOIIUX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS Ha MO3UIUIO TApTHEPA B OOLICHUH U
B3aMOJCHCTBUM;

* YUUTHIBATh Pa3HbIC MHEHHS U CTPEMHUTHCS K KOOPIUHAIIMH PAa3TUYHbBIX MO3UIIUHN B
COTPYIHUYECTBE;

* popmMynupoBaTh COOCTBEHHOE MHEHUE U MO3ULIUIO;

* IOTOBAPHUBATHCS U MIPUXOUTH K OOIIEMY PEIICHUIO B COBMECTHOM JICATEILHOCTH, B TOM YHCIIE
B CUTYallUU CTOJIKHOBEHUS HHTEPECOB;

Obyuarowuiics noayuum 603MONCHOCHb HAYUUMbCA!

* YYUTHIBATh U KOOPJAUHUPOBATH B COTPYAHUUECTBE OTIMYHBIE OT COOCTBEHHON MO3UIUH IPYTHX
JIIOJIEH

* YUUTHIBATh Pa3HbIC MHEHHS U HHTEPEChl U 000CHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

* IOHUMATh OTHOCHTEIHFHOCTh MHEHHH U TTOJIXOJIOB K PEIICHUIO TIPOOJIEMBI;

* APryMEHTHPOBAThH CBOIO MO3UIIUIO U KOOPJIUHUPOBATH €€ C TIO3UIMSIMH MapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOMN JCSITEILHOCTH;

* 33/1aBaTh BOMPOCKI, HEOOXOUMBIE I OpPTraHU3AI[UN COOCTBEHHOM JESITeIbHOCTH U
COTPYJTHUYECTBA C TAPTHEPOM;

* OCYIIECTBIISATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHHUECTBE HEOOXOIUMYIO
B3aMMOITOMOIITb.

IIpeamerHsle:

- OPUEHTUPOBATHCSA B ABJIEHUSAX U 00BEKTaX OKPYKAIOLIEr0 MUPA, 3HATh TPAHUIIBI UX
IPUMEHUMOCTH;

- IOHUMATh ONpeeNeHNs PU3NUECKUX BEIMUUH U IOMHUTH ONpPEENSIone GopMyIbl;

- IOHUMATh KaKUM (PU3MYECKUM MPUHLUIIAM U 3aKOHAM MOJUUHSIOTCS T€ I UHbIE O0BEKTHI U
SIBJIEHUS TIPUPO/IBL;

- 3HaHUE MOJIEJIM MTOUCKA PeLIeHUH A7 3a/1a4 1Mo (hu3uKe;

- 3HaTh TEOPETUYECKNE OCHOBBI MATEMATHUKH.

- IPUMEYATh MOJIEIH SIBIICHUI U 0OBEKTOB OKPYKAIOIIEr0 MHUPA;

- aHAJIM3UPOBATh YCIOBHE 3a/1a4H;

- nepeopMyIHPOBaTh U MOAETUPOBATh, 3aMEHATh UCXOIHYIO 33J1auy Jpyroi;

- COCTAaBIIATH IUJIaH PEIICHNUS;

- BBIJIBUTATh U IIPOBEPSTH NIPEATIAraeMble JUIsl pELIEHHs TUIIOTE3bI;

- BJIaJIETh OCHOBHBIMU YMCTBEHHBIMH OIEPAllUsSIMHU, COCTABISIOUIMMH MOUCK PEIIEHUs 3aJauu.



Pasnen 2 Coaepskanue nporpaMMbl BHEYPOYHOM AeSITeIbHOCTH

7 kjacc

Beenenune. BBognoe 3ansitue. Llenu u 3amaun kypca. TexHuka 6€30MacHOCTH.

Pouib skcnieprMenTa B ®KHU3HU YeJI0BEKa.

Teopus: 3y4uTb OCHOBBI TEOPUH MOTPEIIHOCTEN. [TorpemHocT NpsAMBIX ¥ KOCBEHHBIX
M3MEpEHMil, MaKCUMaJlbHas TOrPEUTHOCTh KOCBEHHBIX U3MEPEHUIA, YUET MOrPEHIHOCTEM
U3MepeHuil npu nocrpoeHnu rpadukos. [Ipeacrapnenne pe3ynbTaToB U3MEpeHuit B popme
TaOIMI] ¥ TPadUKOB.

Ipaxmuxa: OCHOBBI TEOPUH ITOIPELIHOCTEN IPUMEHATH NPU BHINOIHEHUN YKCIIEPUMEHTAIIBHBIX
3aJa4, MPaKTHUIECKUX padoT. (¢ ucrosib3oBanueM obopyaoBanus «Touka pocTay)
Xapaxmepucmuka oCHO8HBIX 8U008 0esIMENbHOCHIUL:

[IpuBoaMTHE IpUMEPHI 00BEKTOB U3yueHUs pu3uku (pusnyeckue sBiIeHUs, PU3NIECKOE TENO,
BEIIECTBO, pu3nveckoe mnose). Habmromare 1 ananu3upoBath GU3NIECKUE SIBICHUS
(pukcupoBaTh U3MEHEHHUST CBOMCTB 0OBEKTOB, CPABHUBATH UX M 00001maTh). [To3HaKOMHUTHCS C
AKCIIEPUMEHTAIBHBIM METOIOM HccieIoBanus npupoabl. COopka mpuOOpOB M KOHCTPYKIIHHA.
Hcnonp3oBaHne U3MEPUTEIbHBIX MPUOOPOB. BrlnonHeHne 1ab0paTOPHBIX U MPAKTUIECKIX
paboT. JlnarHocTuka U yCTpaHEHUE HEUCIIPaBHOCTEH

npubopoB. BeicTpanBaHue runore3 Ha OCHOBAHUU UMEIOIINXCS JaHHbIX.

MexaHuka.

Teopus: PaBHOMepHOE U HepaBHOMEpHOE ABMXeHue. I padudeckoe mpeacTaBieHne ABUKCHUS.
Pemenune rpaduyeckux 3amad, pacyer MyTH U CpeiHE CKOPOCTH HEPABHOMEPHOTO IBUKCHHUS.
[Tonsitue unepunu U uHEpTHOCTU. L{eHTpobexkHas cuna. [IpuMenenue naHHbIX HU3HMUECKUX
HOHSITUN B XKU3HEAEITEIbHOCTH YenoBeKka. Cuia ynpyrocTtu, cuia TpeHHUsL.

Ilpaxmuxa: VccnenoBanue 3aBUCUMOCTH CHIIbI YIPYTOCTH, BOSHUKAIOIIEH B MPY>KUHE, OT
cTenieHn aedopManuu npykuubl. Onpenencaue koddduimenta TpeHus Ha TpudoomeTpe. (¢
UCTIOJIb30BaHUEM 000pynoBaHus «Touka pocTay)

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS OT CHJIbI HOPMAJIBHOTO JIaBJICHMUSL.
Xapaxmepucmuka 0CHOBHBIX 8U008 OesIMENbHOCHIU:

AHanu3 Tabmui, rpaduxos, cxem. [louck o0bsicHeHHs Ha0II0AaeMbIM cOOBITUAM. Onpeienenre
CBOWCTB MPUOOPOB MO YepTekaM U MOAEISIM. AHAJIN3 BO3HUKAIOIINX MTPOOJIEMHBIX CUTYalUH.
N306paxath cucteMy KOOpJIMHAT, BBIOMPATh TEJIO OTCUETA U CBS3BIBAThH €TI0 C CUCTEMOMN
KoopauHat. Mcronp30BaTh CUCTEMY KOOPAMHAT JJI U3YYEHUS MPSMOIUHEIHOTO JBUKEHUS
tesa. Coopka mpuOOpOB U KOHCTPYKIUi. Vcronbp30oBaHue U3MepUTEIbHBIX TPUOOPOB.
BoinonHenue 1abopaTOpHBIX U MPAKTUUYECKUX paldoT (¢ Ucoab30BaHuEM 00opynoBanus «Touka
pocTa). JInarHocTuka u ycTpaHeHHe HeHCIIpaBHOCTEeH MpuOopoB. BeicTpanBaHue runores Ha
OCHOBaHUU UMEIOIIMXCA JaHHbIX. KoHCTpynpoBaHue u MojenupoBanue. BoinonHenue 3aqanuii
110 YCOBEPIIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapuaHTOB ONBITOB. PazpaboTka u
IIPOBEPKA METOJUKHU SKCIIEPUMEHTaIbHON padoThl. PaboTa B MasbIx rpynnax. AHaIU3UpPYIOT,
BBIOMPAIOT 1 0OOCHOBBIBAIOT CBOE pelleHue, neiicteud. [lpeacrasienue pe3yabTaToB MapHOH,
IPYNIOBOM AESITETbHOCTU. YUacTHE B IMAJIOre B COOTBETCTBUHU C IIPABUIIAMU PEYEBOTO
MOBE/ICHUS.

I'mppocratuka.

Teopus. 3akon Apxumena, 3akoH [lackans, rugpocTaTudeckoe 1aBjieHnue, COOOIAOIIecs
COCY/bl, TUIPABINYECKUE MAILIUHBI.

Ilpakxmuxka: 3a0auu: BHITAIKUBAIOLIAS CHJIa B PA3IMYHBIX CUCTEMAaX; MPUOOPHI B 3a1aUax
(cooOuraromuecs coCybl, THIPABINYECKUE MAILIUHBI, phlYaru, 6JI0K1). DKCIepUMEHTAIbHbIE
3aJaHN:

1)u3mepenue cuiiel Apxumena, 2)u3MepeHre MOMEHTA CUJIbl, IEUCTBYIOIIETO Ha pblyar,
3)uzmepenue



paboThI CUIIBI YIPYTOCTH IPU MOABEME I'Py3a C MOMOILBIO TOIBUKHOTO UIIM HEMOBUKHOTO
610Ka.(c ucronb3oBaHueM 00opyaoBaHus «Touka pocTay)

Xapakmepucmuka 0CHOBHBIX 8UO08 0EesAMEeNbHOCIU.

Amnanm3 Tabmui, rpadukos, cxem. [Touck o0bsicHeHNs HaOIOAaeMbIM cOOBITHsIM. COOpKa
nprOOpOB U KOHCTPYKIMHA. Mcrionb30BaHie n3MepUTEeNNbHBIX IPUOOPOB. BelnoiaHeHne
71a00paTOPHBIX U MPAKTHYECKUX padoT. Jlnarnoctika u ycTpaHeHHuEe HEMCIPABHOCTEH MprOOpOB.
BricTpanBaHue THIIOTE3 Ha OCHOBAaHMM UMEIOIIMXCA JaHHBIX. KOHCTpynpoBaHue u
MojenupoBaHue. PaboTa B ManbIx rpynmnax. AHaIM3UPYIOT, BBIOMPAIOT U 00OCHOBBIBAIOT CBOE
pewenue, nencteus. lIpencrasienne pe3yabTaToB NapHOM, IPYIIIOBON JESTEIBHOCTH.
[ToaroToBka cooOUIeHUH U TOKJIAZ0B. Y4YacTUe B IMAJIOTE B COOTBETCTBHUHU C IPaBHIIAMHU
pPEYEBOro NOBEICHUH.

Craruka.

Teopus: bnok. Peruar. PaBHOBecHe TBEpABIX TEJ. Y CIIOBUSA paBHOBECHS. MOMEHT CHUJIBI.
IIpaBuno moMeHTOB. LleHTp TskecTH. McciienoBanne pa3anyHbIX MEXaHUYECKUX CUCTEM.
KomOuHupoBaHHbI€ 3a1a4u, UCII0JIb3Ysl YCIOBHSI pABHOBECHSL.

Ipaxmuxka: VI3roToBneHne padoTaromel CucTeMbl OJIOKOB.

Xapakmepucmuka 0CHOBHBIX 8UO08 0EAMENTbHOCIU.

Amnanu3 tabnwu, rpagukos, cxeM. [lonck o0ObsicHeHns HabIr01aeMbIM COOBITHAM. OnpeaeneHne
CBOWCTB MPUOOPOB MO YepTekKaM U MOAEISAM. AHAJIN3 BO3HUKAIOIINX TPOOJEMHBIX CUTYalUH.
HabGmronate neiictBrue mpocThix MexaHu3MOB. [103HaKOMHUTHCS ¢ GU3HUECKON MOJIENBIO
«abcooTHO TBEPIOE Teso». Pemars 3aaun Ha pUMEHEeHHe yCIoBus(IpaBuiia) paBHOBECHUS
peryara. [IpuMeHsTh yciioBue (IIpaBUIIO) paBHOBECHS pbhlyara JUist OOBbsICHEHUS AEUCTBUS
pas3INYHBIX HUHCTPYMEHTOB, UCIIOJIb3YEMbIX B TEXHUKE U B ObITY. COOpKa mpubGOpoOB U
KOHCTpYKUUH. Mlcronbp30BaHNEe H3MEPUTENBFHBIX TPHOOPOB. BhimoHeHne 1a00paTopHbIX U
NPaKTUYEeCKUX paboT. JluarHocTuka u

yCTpaHEHUE HEUCTPaBHOCTEH mprOopoB. BricTpanBanue runore3 Ha OCHOBAaHUH UMEIOIIIUXCS
nanHbIX. KoHCTpynpoBaHue u MojenupoBanue. BeinonHenue 3a1anuii o
YCOBEpPIIEHCTBOBAHUIO MPHOOpOB. Pa3paboTka HOBBIX BapuaHTOB ONBITOB. PazpaboTka u
POBEPKA METOAMKH SKCIIEPUMEHTAIBLHON pabOTHI.

Pabora B ManbIx rpynnax. AHaIU3UPYIOT, BBIOMPatOT U 00OCHOBBIBAIOT CBOE pEIlICHUE,
neiicrBus. [IpeacraBinenue pe3ynbTaToB NapHOM, IPYNIOBOU AesTeabHOCTH. [lonroroska
coo01eHui 1 10KIa10B. OCYIIECTBIISIOT CAMOOLIEHKY, B3aUMOOLIEHKY JI€ATE€IbHOCTU. Y4acTHe
B IMAJIOTe B COOTBETCTBUU C IIPAaBUJIAMH PEUYEBOTO TIOBEIECHUS.

Paznen 3: Opranu3anusi 3aHATHH
Hayano y4eOnbIX 3ansiTuii — 1 ceHTs10ps
OxoHuaHHe y4yeOHBIX 3aHATHN — 26 Mast
KonmgectBo yueOHbIX Henenb — 34
3ansTus npoBoaATcs 1 pa3 B Henento no 45 MuH
®opMBbI KOHTPOJISI: 324€ThI, TECT, 3alllUTa PE3EHTALINN, aHKETUPOBAHUE, IPOEKTHI.
®opMbI M METOABI Pad0THI
B nporiecce 3aHATHI HCTIOJIB3YIOTCS pa3anyHble (GOPMbI 3aHATHI: paccKas, CEMUHAP,
NPaKTUYECKHUE 3aHATH, CAMOCTOSTENIbHBIE TBOPUECKUE PAOOTHI YHALTUXCS, JICKIUH.
Memoowi, 6 0CHO6E KOMOPHIX J1EIHCUM CROCOO OP2AHUIAUUL 3AHAMUA:
CJIOBECHBIH (yCcTHOE U3JI0KeHue, Oecena, pacckas, JeKIHs U T.1.),
HarJsHBIN (TIOKa3 BUAEO U MYJIbTUMEIUNHBIX MaTepHalioB, WIUTIOCTpallui, HaOII0eHue, T0Ka3
(BBITIOJIHEHUE) yuHuTeNeM, paboTa mo oOpasity u ap.),
MPAKTUYECKHU (BBIMOTHEHNE PadOT 110 MHCTPYKIIMOHHBIM KapTaM, cXeMaMm | JIp.).
Memoowvl, 6 0cHOGE KOMOPBIX eHCUm yPo6eHsb 0eameabHoCmu oemeil:
00 BSICHUTEIIBHO-UJUTFOCTPATUBHBIN (IETH BOCIPHHUMAIOT U YCBAaUBAIOT TOTOBYIO HH(GOPMAIIHIO),
PENpOaYKTUBHBIN (ydalrecs BOCIIPOU3BOASIT MOTYYEHHBIE 3HAHUS U OCBOCHHBIE CITOCOOBI
JeSITENIbHOCTH ),



poOJIEMHBIH (TTe1aror CTaBUT MPOOJIEMY B BMECTE C IETbMH HINET MyTH €€ perieHusl,
3BpI/ICTI/I‘-I€CKI/1ﬁ (HpOGHeMLI CTaBATCA ACTbMU, UMU U IPCAJIArar0oTCA CHOCOGLI €C pCHICHUSA
YaCTUYHO-TIOMCKOBBIN (y4acTHe JeTei B KOJUIEKTUBHOM MOKCKE, PEIIeHNE TOCTaBICHHON
3a/1a4l COBMECTHO C YUUTEJIEM),

UCCJIEIOBATEIbCKUN (CaMOCTOSITENIbHAS TBOpUECKas paboTa yyaluxcs).

Memoobl, 8 0CHOBE KOMOPBIX JIEHCUN POPMA OPZAHUZAUUU 0EAMEIbHOCHU YUAUUXCA HA
3AHAMUAX:
(bpOHTANBHBIN — OTHOBPEMEHHAsI Pab0Ta CO BCEMH YYaITUMUCS.
WH/IMBUYaJIbHO-(DPOHTAIBHBINA — YepEeIOBAaHHE UHINBUIYAIBHBIX H (POHTAIBHBIX (popm

paboThl,

IpYNIOBOM — opraHu3anus paboThl B rpymnmnax,
WHVBUIYAIbHBIN — WHAUBUIYAILHOE BBIITOJIHCHUE 3aJaHHH, PEIICHUE MPOOIIeM.

Paznen 4: KajeHgapHo-TeMaTu4eckoe IVIAHUPOBaHUE 7 KJIacce

Ne Hara | Tema ypoka HUcnosb3oBanue
/1 000py/n0BaHMsI LIEHTPA
€CTeCTBEHHOHAYYHOI
U TEXHOJIOTH4ecKoii
HaNpaBJeHHOCTeH
«Touka pocray»
BBonnoe 3ansatue. Llenn u 3anaum kypca. Texuuka | KommbrorepHoe

1 0€30IMaCHOCTH. 00opy0BaHue
Cucrema eMHMUIL, TIOHSTHE ONPSIMBIX M KOCBEHHBIX | KommbroTepHOe

2 HU3MEPEHHSIX obopynoBaHue
dusnueckuii skcriepuMeHT. Buasl puzndeckoro Ob6opynoBanue as
skcnepuMenTa.llorpemHocTs n3MepeHus. JEMOHCTPALNI
Bunsinorpentnocreit usMepeHus.

3 PacuérnorpemHocTu n3MepeHusl.

JlaboparopHas pabota«l3mepenune oobema O6opynoBanue st
TBepaoro Tenay. [Ipasuna opopmieHus 1abopaTOPHBIX paboT U

4 na0opaTopHOI paboTHI. YYEHUYECKUX ONBITOB

5 PaBHOMEpHOE U HEPaBHOMEPHOE JIBUKEHHUSI. Ob6opynoBanue ais

6 I'paduueckoe npencraBaeHne IBUKEHUS. 1abopaTOPHBIX paboT U
Pemenue rpaduyeckux 3aaad, pacyer NyTa U YYEHHUYECKUX OTBITOB

7 CpeHEN CKOPOCTH HEPABHOMEPHOTO JIBHIKCHHSL. (Ha 6a3e KOMILIEKTOB
[Monstre uHepuuu U uHepTHOCTH. LlenTpobexnas | st OI'D)

8 CHJIA..

9 Cuna ynpyrocTu, cuiia TpeHHs Ob6opynoBanue ais
JTaGoparopHras padora «MccnenoBanne J1a00paTOPHBIX paboT u
3aBHCHMOCTH CHJIBI YIIPYTOCTH, BO3HHUKAIOIICH B YUCHHYCCKUX OIBITOB

10 NpYXXHUHE, OT CTENCHHU Ne)OPMAIIMHU TIPY>KHHBD. (Ha 6ase KOMIIEKTOB
JlaGoparopnas pabota «Ornpeenenne s OI'9)

11 kod(urmenTta TpeHus Ha TPUOOMETPE.

JIaGoparophas pabota «MccnenoBanue Ob6opynoBanue ais
3aBHCUMOCTH CHJIBI TPEHHS OT CHJIBI HOPMQJIBHOTO | JIJAOOPAaTOPHBIX paboT u
12 JaBIICHUS. YYEHHUYECKUX OIBITOB




13

[InotHocte. 3agaua naps ['epona

O6opynoBanue st

Pemienne 3a1a4 MOBBIIIEHHOM CI0KHOCTH Ha JIEMOHCTpALUI
14 pacyeT INIOTHOCTH BELIECTBA.
15 Pemenvie 3a/1a4 MOBBIIEHHOH CIIOKHOCTH O6opynoBanue st
16 JlaByieHune )kMIKOCTH U ra3a. 3akoH Ilackains JEMOHCTPALMI
17 Coobmaromuecst CoCybl.
JlaboparopHast pabota «3roroBieHne MoaeIn O6opynoBanue st
18 (dhoHTaHa» 1a00paTOPHBIX padoT U
JlaGopatopHas padorta «M3roToBieHIE MOIEIH YHCHHYCCKUX OIBITOB
19 doHTaHAY (Ha 6a3e KOMILJIEKTOB
3akon Ilackans. JIapiaeHUE B )KUIKOCTSX U ra3ax. s O
I'mapaBnuueckue Mammubl. CooOmmaronmecs
20 COCY/IBI.
BrrtankuBatomas cuna. 3akoH Apxumesna. O6opynoBanue ajist
21 JTEMOHCTPAINI
JlaboparopHast pabota «BbISICHEHHE yCIOBHS O6opynoBanue ajs
TUTABaHUS TET. 1abopaTopHbIX paboT U
22 YYEHUYECKUX OIIBITOB
bnok 3amau Ha 3akoH [lackans, 3akoH Apxumena. O6opynoBanue st
23 JEMOHCTPALMH
24 biiok 3amau Ha 3akoH [lackais, 3akoH Apxumena.
biok. Peruar. O6opynoBanue st
25 JIEMOHCTpALIUI
PaBHoBecue tBepabIx Tesn. MomenT cunsl.lIpaBuio
26 MOMEHTOB.
Hentp Tsxectu. MccnenoBanue pa3nuyHbIX O6opynoBanue st
27 MEXAHUYECKUX CUCTEM JIEMOHCTpALHI
KoMOuHMpoBaHHbIE 3a]a41, UCTIONB3YS YCIOBUS
28 pPaBHOBECHSI.
KoMOuHMpoBaHHbIE 331a41, UCTIONB3YS YCIOBUS
29 paBHOBECHSI
JlabopartopHas pabota «3roroBienue O6opynoBanue st
pabotatoniei cucrtemsl 6510k0B». OdopmieHue n1abopaTopHbIX paboT U
30 paloThI. YUYEHUYECKUX OIBITOB
Pa6ota Hax npoexktoM «biokny. JlaboparopHas (Ha 6a3e KOMIUIEKTOB
pabota «/3rotoBieHune paboTaIONIEH CUCTEMBI mst OI'D
31 OJIOKOBY.
JlaboparopHas pabota «3roroBieHue O6opynoBanue st
paboTarorieil cucTeMbl OJIIOKOBY. n1abopaTopHbIX paboT U
32 YYEHUYECKUX OIBITOB
Odopmnenne paboTHI. KommnsrorepHoe
33 obopynoBaHue
34 3ammra npoeKToB.




