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INTPOCBEIIEHHME

HOPMATUBHDBIE AOKYMEHTbI

BHUMAHME

Ha Tekyiiui MomMmeHT «HOBbIN» PI'OC HaxoaUTCA B COCTOSAHMU NPOEKTA!

KakuMu HOpMaTHUBHBIMHU JOKYMEHTAMM MOKET PYKOBOACTBOBAThCA YYUTEIb?

1. Ilpuka3 MunucrepcrBa O6pa3zoBanusa u Hayku P® N2 413 ot 17.05.2012
2. llpumepnas OcHoBHasa O6pa3oBaTenbHas [Iporpamma aag COO
3. ®enepasibHbiii [lepevyeHb YueOHUKOB

http://www.instrao.ru/index.php/novosti-i-anonsy/novosti/item/3569-k-avgustovskim-pedsovetam
[IpuMmepHasa nporpaMMa BoCUTaHuUS, yTBepxKAeHHaa PesepasbHbIM y4eOHO-METOAUYECKUM
00beJUHEHHEM 110 0011[eEMY 00pa30BaHUIO U BKJIIOUEHHas B PeeCTp mpUMepHBbIX OCHOBHBIX
0611e00pa3oBaTe/IbHbIX IPOTrPaMM
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INNPOCBEIIEHUWE

[Ipukas MunucrtepcrBa O6pasoBanusa u Hayku P® N2 413 o1 17.05.2012

3aperucTpypoBado B MuHwocTe PoccuK 7 MioHR 2012 . N 24480

MWHWCTEPCTBO OEPAZ0BAHWMA M HAYKM POCCMMCKON OEQEPALIMKA

NPHUKAZ
oT 17 man 2012 r. N 413

Ob ¥TBEPHAEHHUK
GOEAEPANBHONO roCY JAPCTBEHHOIO OBPAZ0OBATENBHOINO CTAHAAPTA
CPEAHENO OBLUENO OBPAZ0OBAHMA

[Ipyvka3 npoién HeCKOJNbKO peaKIiuu:

1. Ilpuka3s Munob6pHayku Poccum N2 1645 ot 29.12.2014
2. Ilpukaz MuHno6pHayku Poccuu N2 1578 ot 31.12.2015
3. Ilpuka3s Munoo6pHayku Poccuu N2 643 ot 29.06.2017



[Ipukas MunucrtepcrBa O6pasoBanusa u Hayku P® N2 413 o1 17.05.2012
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INNPOCBEIIEHUWE

"®u3uka" (0a30BbIv YPOBEHBb) - TpeOOBaHUSA K NpeJMEeTHBIM pe3yJibTaTaM 0CBOeHHUS 0a30BOro Kypca
GHU3UKHU AOIKHBI OTpaXKaTh:

cbOpMHUPOBAHHOCTD NPEJCTaBJIEHUN O POJIU U MeCcTe PU3UKU B COBPEMEHHOM HAYyYHOU KapTUHE MUPA;
noHUMaHue GU3nYeCKOM CyIHOCTU HabJIlolaeMbix BO BcesieHHOM fiBJIeHUI; MOHMMaHKE PoJik GU3UKU B
dbopMHUpOBaHUM Kpyro3opa U QyHKIMOHAJIbHOW IPaMOTHOCTH YeJI0BeKa /IJisl pellieHrs NPaKTU4eCKUX 3a/ayY;

BJIaJleHHe OCHOBOIOJIaraliuMu Gu3ndeCcKMMU NOHATHUAMMU, 3aKOHOMEPHOCTSIMHU, 3aKOHAMU U TEOPUSMU;
yBepeHHOe MoJib30BaHKe GHU3NIEeCKON TEPMHUHOJIOTHEN U CUMBOJIUKOM;

BJIaJIeHuEe OCHOBHbIMY MeTO/laMU Hay4YHOTr 0 MO3HAHUS, UCTI0JIb3yeMbIMU B QU3UKe: HAOJII0eHUe, ONTUCAaHUE,
M3MepeHue, IKCIIEpUMEHT; YMeHUs 00pabaTbiBaTh pe3y/ibTaTbl K3MepPeHU, 00HAPYKUBATb 3aBUCUMOCTb MEXKY
bu3nYeCKUMU BeJIMYUHAMU, 00bSCHATD NOJIyYe€HHbIE pPe3y/bTaThl U JieIaTh BbIBO/bI;

chOpMUPOBAHHOCTb YMEHUA pellaTh QU3nYecKue 3aa4u;

C(l)OpMI/IpOBaHHOCTb YMEHHUA NIPUMEHATDH IMOJIY4€HHbIE€ 3HAHUA AJIA 00bsACHEHUS YCJIOBI/II‘/JI IIPpOTEKaHUA
(l)I/IBI/I‘{eCKI/IX sIBJIEHUH B npupoae u AJid NIpuHATUA IPAKTUY€CKUX pEIJ_IeHI/Iﬁ B HOBCe,llHeBHOI‘/Jl KHU3HU,

cboOpMUPOBAHHOCTb COOCTBEHHOM NMO3UIUHU MO OTHOIIEHUIO K QU3nvecKor nHGopMal Uy, NoJay4aeMoi U3 pa3HbIX
UCTOYHUKOB.
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INNPOCBEIIEHUWE

[Ipukas MunucrtepcrBa O6pasoBanusa u Hayku P® N2 413 o1 17.05.2012

"®usuka" (yrjiyoJieHHbIM YpOBEHb) - TpeOOBaHUs K MpeAMeTHbIM pe3yJibTaTaM 0CBOEHUS YTIJ1Y0JIEHHOTO
Kypca QU3MKHU JOKHbI BKJAKYATh TDeOOBaHUA K pe3yJibTaTaM 0CBOeHHA 6a30BOI0 Kypca U
JIOMOJIHUTEJ/IbHO OTPaXKaTh:

‘ C(l)OpMI/IpOBaHHOCTb CUCTeMbl 3HaHUM 00 O6LL[I/IX (l)I/IBI/I‘IeCKI/IX 3daKOHOMEPHOCTAX, 3dKOHAX, TEOPUAX,
Hpe,ﬂCTaBJIEHI/Iﬁ 0 ,Z[eflCTBHPI BO BcenenHou (l)I/IBI/I‘IeCKI/IX 3aKOHOB, OTKPbITbIX B 3€MHbIX YC/IOBUAX;

* c¢hOpMHUPOBAHHOCTb YMEHUS MCCeA0BaTh U aHAJIM3MPOBaTh pa3HOOOpa3Hbie pU3UIECKUe siBJIEHHS U CBOMCTBA
00BbEKTOB, 00bACHATD MPUHLUIBI PAa00OThI ¥ XapaKTePUCTUKHU NPUOOPOB U YCTPOUCTB, 00bACHATD CBSA3b OCHOBHbIX
KOCMHUY€eCKUX 00 bEKTOB C re0pU3nYeCKUMHU ABJIEHUAMMU;

* BJIa/IeHHEe YMEHHUSMHU BbIJIBUTAaTh F'UINIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJIAralOUX PU3nIeCKUX
3aKOHOMEPHOCTEU U 3aKOHOB, IPOBEPATDb UX IKCIIEPUMEHTANIbHBIMU CpeACcTBaMU, GOPMYJIUPYS Lie/b
uccaeJOBaHus;

* BJIa/leHHe MeTOo/laMi CaMOCTOSITe/IbHOTO MJIAaHUPOBAaHUS U MPOBeJieHUsI PU3NYeCKUX IKCIIEPUMEHTOB, ONKUCAHUS U
aHaJ/iM3a NoJlyYeHHOU W3MepUTebHOU HHQOpMalMK, onpe/esieHUsl JOCTOBEPHOCTU MOJY4Y€HHOT'0 pe3y/ibTaTa;

* cpopMHUPOBAHHOCTb YMEHUI NPOTrHO3UPOBATh, aHAJIU3UPOBATh U OlleHUBATh MOCJECTBUS OBITOBOM U
NPOM3BO/CTBEHHOM /1eTe/IbHOCTHU YeJI0BeKa, CBI3aHHOM ¢ pU3nYeCKUMHU MpolieccaMu, C MO3UILMKN 3KOJI0TrUYeCKOi
0e30IaCHOCTH.



[Ilpuka3 Munucrepcrsa O6pasoBanusa u Hayku P® N2 413 ot 17.05.2012 npocs?mgmm

Y4yeOHbIN NJIaH onpeieisieT KOJIM4eCTBO Y4eOHbIX 3aHATHUM 3a 2 roJia Ha OJJHOI0 00y4arnerocs - He
MeHee 2170 yacoB u He 6oJiee 2590 yacoB (He 6osiee 37 4acoOB B HeJleJI0).

Y4eOHbIN MJIaH NpeJlycMaTPUBaAET U3yuyeHHe 00s13aTe/IbHbIX Y4€OHbIX PeJMETOB: y4eOHbIX NPEeIMETOB MO
BbIOOPY U3 00si3aTe/IbHbIX MPEIMETHBIX 00J1aCTel, IONOJHUTE/IbHbIX Y4€0HbIX MPEMETOB, KYPCOB MO BbIOOPY
M 00MIMX /1Jisl BKJIIOUEHUs BO BCe Yy4YeOHble MJiaHbl y4eOHbIX pe/MeTOB, B TOM YHCJ/ie Ha YI/Iy0JIEeHHOM YPOBHE.
[IpeaqMeTHas o6s1acThb "EcTeCcTBeHHbIE HAYKU ', BKJIOYaKOlas yuyeOoHble peJMeThl:

 "dusuka" (6a30BbI¥ U VIVIVO/IEHHbIW VDOBHU);
 “ActpoHoMus" (6a30BbIV VPOBEHb);

 "Xumusa" (6a30BblH ¥ yriAyOJ€eHHbIN YPOBHHU);
 "Buosiorusa" (6a3oBbii U YIayOJieHHbIH YPOBHU);
* "EctecTBO3HaHUe" (0a30BbIM YPOBEHD).

Y4eOHbIN N/IaH Npoduisa 00ydeHUs U (UJiK) UHAUBUAYAJIbHBIN Y4eOHbBIN IJIaH AOJDKHBI cofepxaTb 11 (12)
y4eOHbIX NPeIMETOB U NIpelyCMaTPUBaTh U3yYeHUE HE MeHee 0JIHOT0 y4e0HOro npeaMeTa U3 Kaxk/10 npeJMeTHOM
006J1acTy, onpeiesieHHOW HacToAWMM CTaHAapTOM, B TOM YUCJIe 00LUMU JIJisl BKJIIOUEHUS BO BCE yueOHble IJIaHbl
SIBJIAIOTCS Yy4eOHble NpeJMeThI:

- "Pycckuit A3bIK" - "®dusuveckas KyJabTypa"

- "JlutepaTtypa” - "OcHOBBI 6€30MaCHOCTH XKU3HEeJesATeJIbHOCTH "
- "MHOCTpaHHbBIN A3BIK” - "ActrpoHOoMMA"

- "MaTemaTuka”

- "Uctopua" (unu "Poccus B Mupe")
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INNPOCBEIIEHUWE

[IpumepHasa OcHoBHas O6pa3oBaTenbHas [Iporpamma aag COO

Il1aHupyemblie npeAMeTHbIE pe3y/bTaThbl 0cBoeHusa 0011

BbinyckHUK Ha 6a30BOM YPOBHE HAYYMTCH:
- IEMOHCTPUPOBATH Ha MpUMepax poJib U MeCTO QU3UKH B QOPMUPOBAHHUU COBpEMEHHOV HAyYHOU KapTHUHbI
MUPA, B pa3BUTHUU COBPEMEHHOUN TEXHUKU U TEXHOJIOTHH, B IPAaKTUYE€CKOM JeATeIbHOCTH JIIO/IeN;

- AEMOHCTPHUPOBATDH Ha IIPpUMEPAX B3aUMOCBA3b MEKIY (1)H3HKOI>1 U APpYruMHU eCTECTBEHHBIMHU HAYKaMU,

— YCTaHaBJIMBATb B3dUMOCBA3b €CTECTBEHHO-HAY4YHbIX sIBJIEHUH U IIPUMEHATDb OCHOBHBIE (1)H3quc1me MOAeJIUu
AJ1d UX OIMTMCaHHUA U O6’bHCH€HI/IH;

- ACNOJIb30BaTh UHQOPMaALUI0 GU3UYECKOTO COZlEP)KAHUA NPU PellleHUU YYeOHbIX, MIPAaKTUYeCKUX, MPOEKTHBIX U
MCCae0BaTeNIbCKUX 3a/ja4, MHTerpupysa MHGOpPMaL Mo U3 Pa3/IMYHbIX UCTOYHUKOB U KPUTUYECKHU ee OLleHUBad;

- pa3J/iMyaTh U YMEThb MCN0JIb30BaTh B Y4€0HO-UCC/IEN0BaTE/NbCKOM JeATe/IbHOCTH MEeTO/ibl HAYYHOT'0 TO3HAHUA
(Habu0eHUE, O CaHUe, U3MEPEHHE, IKCIIEPUMEHT, BblJIBUXKEHHE T'UITOTE3bl, MOJEe/IUPOBaHUE U JP.) U GOPMbI
Hay4YHOTro no3HaHus (pakTbl, 3aKOHbBI, TEOPUHU ), AEMOHCTPUPYS HA IPUMEPAX UX POJIb U MECTO B HAYYHOM
MO3HAHWMU;

- MIPOBOJIUTH NpPSIMble U KOCBEHHbIE U3MeHEeHUs PU3NIeCKUX BEJIMYMH, BbIOUpasi U3MepUTEIbHbIE MPUOOPHI C
y4€TOM HE00X0UMOM TOYHOCTU U3MEPEHUH, IJIAHUPOBATD X0/, U3MEPEHMH, MOJIy4YaTb 3Ha4YeHUE U3MepsaeMou
BEeJIMYMHBI U OLlEHWBATh OTHOCUTEJIbHYIO MOTPEMIHOCTD MO 3aZJaHHbIM popMy/iaM;
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[IpumepHasa OcHoBHas O6pasoBaTenbHas [Iporpamma aas COO TP OCBENIETE

Il1aHupyemblie npeAMeTHbIE pe3y/bTaThbl 0cBoeHusa 0011

= IIpOBOAUTDb UCCZIEAO0BAHUA 3aBUCHUMOCTeH MeEXKAY (l)I/ISI/I‘-IeCKI/IMI/I B€JIMYUHaAMU: IPOBOAUTDb UBSMEPEHUA U
onpeaeJsdATb Ha OCHOBE UCCJZIEAOBAHUA 3HAYEHHUE ITapaAMETPOB, XdpaKTEPU3YIOLIHUX JdHHYI0O 3aBUCUMOCTDb MEKAY
BE€JIMYNHaAMMU, U [€/1aTb BbIBO/Jl C Y1€TOM IMOI'PELIHOCTH I/IBMepeHI/Iﬁ;

— UCII0JIb30BaThb /1Jid OITMCaHUA XapaKTepPa IIPOTEKAHUA Cl)I/IBI/I‘IeCKI/IX InpoLeccoB (l)I/IBI/I‘IeCKI/Ie BE€JIMYHHbI U
AE€EMOHCTPpHUPOBATb B3aUMOCBA3b M€Ky HUMHU,

— UCIIOJIb30BATDb AJid OIIMCaHUA XapaKTepa IIPOTEKaHUA Cl)I/IBI/I‘IeCKI/IX IpoueccoB (l)I/ISI/I‘{eCKI/Ie 3dKOHbI C Y94€TOM
rpaHul UX IpUMEHUMOCTH,

- peunlaTh KayeCTBEeHHbIE 3a/layM (B TOM YUCJIE U MEXIIPeJMETHOIr0 XapaKTepa): MCI0Jib3ysl MoJiesiv, pUu3ndeckue
BeJIMYMHbBI U 3aKOHbBI, BbICTPAUBaATh JIOTUYECKU BEPHYIO [IeNI0YKY 00bsiCHEHUS (JloKa3aTeAbCTBA) NMPe/JI0KEHHOTO B
3ajiayve npouecca (ABJeHUs );

- pemiaTh pacyeTHbIE 33/la4M C IBHO 3a/laHHOM (pHM3UYeCKON MO/le/Ibi0: Ha OCHOBE aHaJ/ik3a YCJI0BUSA 3a/la4U
BbIJIEJIATh PU3NYECKYI0 MO/JeJib, HAXOAUTb GU3NYEeCKUe BeJIMIUHbI U 3aKOHbI, HE00X0UMbI€E U JOCTAaTOYHbIE /ISl €€
peunieHus, NPOBOAUTD pacyeThl ¥ MPOBEPATH NOJYYE€HHbIN pe3y/bTaT;
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[IpumepHasa OcHoBHas O6pasoBaTenbHas [Iporpamma aas COO TP OCBENIETE

Il1aHupyemblie npeAMeTHbIE pe3y/bTaThbl 0cBoeHusa 0011

— Y4YUTBIBATb I'PpaHUllbl IDUMEHEHHUA N3YIE€HHbIX (l)I/IBI/I‘-IeCKI/IX MO,IIGJIGIZ IIpU pelleHruu (l)I/ISI/I‘-IeCKI/IX %1
MEKIIpeAMETHBIX 3a/iay,

— UCITI0JIb30BaATb I/IHCI)OpMaI_U/II'O U IIPDUMEHATDb 3HAHUA O IIPUHLUIIAX pa6OTbI U OCHOBHBLIX XapaKTEPHUCTHUKAX
HU3Yy4Y€HHbIX MalllhH, HpI/I60pOB U APYIrUX TEXHUYECKUX YCTpOﬁCTB AJIA pelleHUA MPAaKTUY€CKHUX, yqe6H0-
HCCIeJ0BaTE/IbCKUX U ITPOEKTHLIX 3a/1d4,

- MCMOJIb30BaTh 3HaHUA 0 PU3MYECKUX 00'beKTaX U NMpoLieccax B MOBCEJHEBHOM XKU3HU JJi1 00ecneYeHUs
0e30maCcHOCTHU NpU 06palleHUuH C NPUOOpPaMU U TEXHUYECKMMHU YCTPONCTBAMHU, )i COXPaHEHUs 3/10pOBbA U
CO0JIIOIEHH A HOPM 3KOJIOTUYeCKOro NoBeJleHrs B OKpyKatollel cpejie, /i IPUHATUSA pellleHUH B MOBCeJHEBHOM
KU3HU.



[IpumepHasa OcHoBHas O6pasoBaTenbHas [Iporpamma aas COO npocggimmm

Il1aHupyemblie npeAMeTHbIE pe3y/bTaThbl 0cBoeHusa 0011

BeinyckHMK Ha 6a30BOM YpOBHE NOJIVYUT BO3MOXKHOCTh HAVIUTHCH

- IOHUMAThb U 0O'BbACHATD |€JIOCTHOCTh QU3NYECKOUN TEOPUH, Pa3/INYaTh FPaHULIbl €€ IPUMEHUMOCTU U MECTO B PAAY APYTUX QU3UIECKUX
TeOpUU;

- BJIaZl€eTh IpHuE€MaMHU ITOCTPOEHUA TEOPETUYECKUX NOKA3ATE/NbCTB, d TAKXKE [IPOTrHO3UPOBaAHKUA 0C0O0eHHOCTeM IpoTeKaHUA Cl)I/ISI/I‘IeCKI/IX
fIBJIEHUH U npouneccoB Ha OCHOBE IOJIYY€HHBIX TEOPETUIECKHUX BbIBOAOB U JOKA3aTE/IbCTB,

- XapaKTepu30BaThb CUCTEMHYIO CBSI3b My OCHOBOIOJIarali[MU HAYYHbIMU MOHATHUAMU: POCTPAHCTBO, BpeMs, MaTepus (BellecTBO,
noJie), ABM>KeHUe, CUJIa, SIHEPTUS;

= Bbl/IBUI'aTb I'IIOTE€3bl HA OCHOBE 3HAHHUA OCHOBOIIOJIAralOIuX (1)I/IBI/I‘IeCKI/IX BaKOHOMepHOCTeﬁ U 3aKOHOB;
= CaMOCTOATEJIbHO IIJIaHUPOBATHL U TIPOBOJUTDH c]>n3nqec1<y1e 3KCIIEPUMEHTHDI,

- XapaKTepU30BaThb IV106aibHble MPO6JIEMBI, CTOsALLME [Tepe]] YeI0BeYeCTBOM: IHepPreTHYeCKUe, ChipbeBble, IKOIOTUYECKUE, — U POJIb
$U3MKU B pellleHUU 3TUX NpobJieM;

- pemiaTh NPaKTUKO-OPUEHTUPOBaHHbIE KaueCTBEHHbIE U pacieTHble GpU3nYecKre 3a/ia4u ¢ BbIOOpOM QU3NYeCKO MOJeU, UCTIOb3Ys
HECKOJIbKO GU3UYeCKUX 3aKOHOB WU GopMyii, CBA3bIBAIOIUX U3BECTHbIE QU3NYECKUE BEJIUYUHbI, B KOHTEKCTE MeXINpeJMEeTHbIX CBA3€eH;

- 00'bSACHATD MPUHIUIIbI paOOThI U XapaKTEePUCTUKU U3YYE€HHbIX MAllUH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;

- 00BACHATD yCii0BUA IPpUMEHEHUA (l)I/IBI/I‘-IeCKI/IX MOZ[@JIeI;'I IpHU pemeHnuu (l)I/IBI/I‘IECKI/IX 3a/ia4, HaX0AUTb aI€EKBATHYO npeanomeHHoﬁ
3ajiavye c]manecxy}o MOZA€eJb, pa3pellaThb npo6ﬂeMy KaK Ha OCHOB€ UMEIINXCA 3HAHUM, TaK U [px MoOMOIIHU METOLOB OLEHKH.
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[IpumepHasa OcHoBHas O6pasoBaTenbHas [Iporpamma aas COO TP OCBENIETE

Il1aHupyemblie npeAMeTHbIE pe3y/bTaThbl 0cBoeHusa 0011

BeilycKHUK Ha yI/1y0JIeHHOM YPOBHE HAYYUTCSL:
- 00BSICHATD M aHAJIM3UPOBATh POJib U MeCTO GU3UKU B QOPMUPOBAHUY COBPEMEHHOM HAYyYHOI KapTUHbI MUPa, B
pPa3BUTHUM COBPEMEHHOMN TEXHUKU ¥ TEXHOJIOTHH, B IPAaKTHUYeCKOM JeATeIbHOCTH JIIOJIeN;

— XapaKTepHUu30BaTb B3aUMOCBA3b MEKIY (l)I/ISI/IKOI‘/JI U APpYr'uiMHU €eCTECTBEHHBIMHU HAYKaMU,

- XapaKTepu30BaTh CUCTEMHYIO CBSI3b MEX/ly OCHOBOMOJIaraloluMu Hay4YHbIMU NOHATUAMU: IPOCTPAHCTBO,
BpeMs, MaTepus (BellecTBo, MoJie), IBUXKEHHE, CUJIA, IHEPTUS;

-~ IOHUMAThb U 00bSACHATD 11€JI0CTHOCTb PU3UYECKON TEOPUH, pa3indaTh I'PaHUIlbl €€ IPUMEHUMOCTH U MECTO B
pany Apyrux GusnvyecKux TeOpHUi;

- BJIaZleTh IpUeMaMu NOCTPOEHUS TeOPETUIECKUX J0Ka3aTe/IbCTB, a TaKKe MPOrHO3MPOBaHUA 0COOEHHOCTEN
npoTeKaHus GU3NYeCKUX ABJIEHUM U MPOLeCCOB Ha OCHOBE MOJIYYEHHBIX TEOPETUYECKUX BBIBOJIOB U
Jl0OKa3aTeJIbCTB;

— CaMOCTOATEJIbHO KOHCTPYUPOBATh 3KCNIepUMEHTa/IbHble YCTAaHOBKU JiJil IPOBEPKU BbIJIBUHYThIX TMIIOTE3,
pacCYUTBHIBATh Aa0OCOIIOTHYIO U OTHOCUTEJIbHYO0 MOTPEIHOCTH;

— CaMOCTOATEJIbHO IIJIaHHUPOBATDb U IIPOBOAUTD (1)I/ISI/I‘leCKI/Ie 3KCIIEPHUMEHTHI,



t

[IpumepHasa OcHoBHas O6pasoBaTenbHas [Iporpamma aas COO TP OCBENIETE

Il1aHupyemblie npeAMeTHbIE pe3y/bTaThbl 0cBoeHusa 0011

- peulaTh MPAaKTUKO-OPUEHTHUPOBaHHbIEe KaueCTBEHHbIE U pacyeTHble pU3UYECKUEe 3a/jla4M C OTIOPOI KaK Ha
U3BeCTHble QM3HYeCKHE 3aKOHbI, 3aKOHOMEPHOCTHU U MO/IeJiM, TaK K Ha TeKCThI C U30bITOYHOM
nHbopManueu;

- 00BSACHATD rpaHullbl IDUMEHEHUA U3YYEHHDbIX (l)I/IBI/I‘IeCKI/IX MO,Z[CJIGIZ IIpU pelleHnuu (l)I/IBI/I‘IeCKI/IX 1%
MEXIIpeAMETHLIX 3a4ay;

— BblIBUT'daTb I'I10TE€3bl HA OCHOBE 3HAHHUA OCHOBOIIOJIararOliux (1)I/ISI/I‘IGCKI/IX BaKOHOMepHOCTef/i U 3aKOHOB,

- XapaKTepu30BaTh IJiI00a/ibHble MPOOJIEeMbI, CTOsIUE NTepe/] YeJI0BeYECTBOM: IHEPTeTUYECKHE, ChIpbEBbBIE,
3KOJIOTUYECKHE, U POoJib QU3MKHU B pellIeHUU 3TUX NpobJieM;

- 00BACHATD NPUHLMIIBI PA0OTHI ¥ XapaKTEPUCTUKU U3YYEHHBIX MAlllMH, IPUOOPOB U TEXHUYECKUX
YCTPOMCTB;

- 00BACHATD YCJI0BUSA NPUMEHEHUA QU3NIECKUX MoJiesieli NPy pelleHny puandecKux 3ajjad, HaxXoAuThb
aJleKBaTHYIO Mpe/JoKeHHOW 3a/iaue GU3nYeCcKyo Mo/ieJib, pa3peuiaTh MNpooJieMy Kak Ha OCHOBE
MMeIOIUXCA 3HAaHUM, TaK U MPU MOMOIIU METO/I0B OLIEHKH.



[IpumepHasa OcHoBHas O6pasoBaTenbHas [Iporpamma aas COO rTcm?mm

Il1aHupyemblie npeAMeTHbIE pe3y/bTaThbl 0cBoeHusa 0011

BeinyckHMK Ha yI1y0JiIeHHOM YPOBHE NOJIVYUT BO3MOXKHOCTh HAVYUTHCA:

- IPOBEPATH IKCNIEPUMEHTA/IbHBIMU CPEICTBAMU BbIIBUHYTbIE€ TUNOTE3bl, QOPMYAUPYS Lje/ib UCCAEN0BAHUSA, HA OCHOBE 3HAHUSA
OCHOBOTNOJIAraluxX GU3nyecKux 3aKOHOMEPHOCTE!N 1 3aKOHOB;

- OMKMCHIBATh ¥ aHAJIM3UPOBATH NOJYYEHHYIO B pe3y/ibTaTe MPoBeJeHHbIX PU3NIECKUX IKCTIEPUMEHTOB HHPOPMAIHIO, OTIPE/Ie/IATh ee
JIOCTOBEPHOCTb;

- IOHUMATh U 0OBSACHATL CUCTEMHYIO CBSI3b MEX/ly OCHOBOIOJIATalOIMMU HAaYYHbIMU MOHATUAMU: NPOCTPAHCTBO, BpeMs, MaTepus
(BellecTBoO, MoJie), ABMKEHUE, CUJIA, SIHEPTUS;

— peuaThb 3KCIIEpUMEHTaJ/IbHbIE, KAYECTBEHHbI€ KU KOJIMYECTBEHHbIE 3a/la9U OJIUMIIMAZAHOTO YPOBHA C/IONKHOCTH, UCITIOJIb3YyA
(l)I/IBI/I‘IeCKI/Ie 3aKOHBI, a TaKiKe YpaBHEHHUA, CBA3bIBAIOLIHUE Cl)I/IBI/I‘-IeCKI/Ie BE€J/IMYHNHDBI,

— dHaJIU3UPOBATb 'PaHUIllbl IDUMEHUMOCTHU Cl)I/IBI/I‘-IECKI/IX 3dKOHOB, IOHHUMATb BCEO6IJ.[I/II>’I XapakKTep CI)YHZ[aMeHTaJIbeIX 3aKOHOB U
OrpaHHU4Y€HHOCTDb UCITIOJIb30BAaHHUA YaCTHBIX 3aKOHOB,

- (l)OpMy.}II/IpOBaTb U pellaTb HOBbIE€ 3a/1a4, BOSHHUKAIOLIHUE B X0 € yqe6HO-HCCJIe,Z[OBaTeJIbCKOﬁ )51 HpOeKTHOﬁ AedATeJIbHOCTHU,
— yCOBEPLIEHCTBOBATDH l'IpI/I60pr U MeTOoAbl UCCJieJOBaHUA B COOTBETCTBHUHU C MMOCTaBJIEHHOM 3a,aaqe1>’1;

— UCII0JIb30BAaTh ME€TOAbI MaTEMATUYI€CKOI'oO MO €JIMPOBaHUA, B TOM YUCJIE HpOCTeﬁLHPIe CTaTUCTHU4YeCKue MeToAbl 414 O6pa6OTKI/I
pe3yJaAbTaTOB 3KCIIEPUMEHTA.
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INMPOCBEINIEHHE

YYEBHUKU /18 PA3JIMYHBIX [TPOPUJIEU

YMK «Cdepsni» 10-11 ki1acc a1 6a30BOro ypoBHs

ABTopsl: besiara B.B., JlomauenkoB U.A,, [lane6paTues 0.A.

TG AkiM
B kakux npodunax 6yaet ya06eH: '

* yHUBepcalbHblil npoduib (2 u/Hen); - aitra i

* yHUBepcaJibHblM npoduib (1 4/Hen); = =
» CoyuanbHO-3KOHOMUYECKUU npoduib (1 4/Hen); - r
* eCTeCTBEHHO-Hay4YHbIU npoduiib (MeguuuHckum) (1 4/Hen) \

* IT-npoduas (3 4/Hen)

COCTAB YMK:
1. YuyeOGHuK + QY
2. Pabouue nporpaMmmbl (aBTOpCKUE)
B ®IY 3. Pabouue nporpaMmel (aanTUpOBaHHbIE)
4. Iloypo4yHble MeTOLUYECKHUE pEKOMEeHJalluu
13.5.1.11 5. 3agavyHuk 10 kaacc
1.3.5.1.1.2 6.

3agaynuk 11 kaacc (I keaptan 2021)




OCOBEHHOCTH KYPCA: Pa3BopoTHbIM NpUHLMT YYeOHUKA %

INMPOCBEINIEHHE

OcHOBHOM TEKCT

Py6puka «Baxkuo!»

Bbl Y3HAETE:
© Kax BEMMCARTE CXOPOCTE TEA3
NpU NEPEXOAE W3 OAHDIA CUTTeMsl
OTCHETE 8 [pyryn.
© Yro Takoe OTHOCMTEABHER CXO-

pocTh.

BCNOMHMTE:
O Kak MOXHO CKNAALIBATE W BLIYK-
13Tk BECTOpPET

HHE NPY DIBHOMEPHOM MPAMONM-
AHOM OBM¥ESNM]

Heob6xoaumMbie

Ew T3K0E (XOPOCTE M NepeMa-

WLJIIOCTPALLMHY, ! =
PUCYHKH, | —~—~_ "
rpaduKu U T.A. G B

KNACCUYECKMA 3AKOH
CJIOXXEHMA CKOPOCTEM

Kax veeectio, Tpaextopus asitxenns Tena 3aeMciuT o1 Buibpak,
HOW CACTEMb! OTCHETa. 338MCAT MK CKOPOCTL T8n3 0T Bbibo)
ancTemer oTCHETa?

PaCCMOTDHM OCHEROBSTENL
HOE NEPEMEIEHNE T8 HA [JIOCKOCTH CHAUAJA M3 TOUKR A
B TOuRy B, & savem u3 Toukn B 3 roury C. Oboamaunm
nepememnesne AR = §,, & nepesemenue BC = §,. Bexrop pe-
IyNLTHPYOMEro NepeMemeHus Tena, paBHNH
AC =§ =35 +35,, COINHAET HAURNLHOE HOJOKEHNE Teaa ¢
KOHEUHEIM M NOKAJLIBAET, HACKOJEKO M B KAKOM HANDAaER-
JIEHUH TEN0 NEPEMECTHTCH HE mmockocTin. Bee aedicrsna ©
DePEMEIEHNAMN, SRAKIOMNIMICH BEKTOPHERIMH BETHUHHA"
M, OCYIIECTBARIOTCH [0 NPaBHAAM, ONPefeneHHLIM JINA
sexTopos. B gapnoM cayuse cyMMy nepeMeimesnit MoxxHO
HANTH no npasuny TpeyronsHika. [Ipin 3ToM HeBAXKHO, Ka-
KuM OLIZIO ABMKEHME IPH KAXKAOM NepeMelneH.

Ecom meofixognmo BaliTH cyMMy HECKOALKHX NOCIego-
BATENLHELIX [NEpeMemeHnil, HY)RHO HAUANO NepBOTO BEKTO-
P& NEPEMEMIEHHA CO8HHHTL € KOHNOM nociaeguero. Ilo-
ayunsmmiics sexTop B Oyjaer reomerpuueckoil cymmod
HECKOJLKNX nepesmemenmii.

PSCCMOTPEHHLIE BLIINE OPHMEPL] CHOMEHHA NEPeMers-
HIH GLiIM CBASAHEI ¢ KOHKPETHOH HenosmnxHOl cHeTe-
moit orcuéra XOY. Bumecre ¢ Tem Goawnmoil npaxTHueckmil
HHTEPEC OPEICTABINET AHANHZ ABICREHNS TelI8 C TOUEH
FpeHHsA ABYX CHCTEM OTCUETA, OAHA N3 KOTOPRIX CUHTAEETCH
HENOABIUKHEON, & Apyras ABHIKETCH OTHOCHTENLHO NepBoil
PABHOMEDHO ¥ IPAMOIREENRO,

B kauecTse noasu:xHOM cicTeMul orcuéra X'O'Y" pacemo-
TPHM IIO0T, ABKYmRlics oTHocHTeAnHO Depera co CROpo-
C©TRI0 TeueENs pexn. Henopmoxryio cucremy orcuera XOY
cosxeM ¢ Beperom pexE M IS HPOCTOTH PACCYRACHHHA
Gynem npeanonarars, uro oce OX n O'X' napanseinshL

ITycre wenoBex, HEXOARIMUACH HA NIOTY, NEPEMEIaeTcH

KNACCMUECKAR 3AKOH CNOXEHWA CKOPOCTER [B 5 iTg e
SHAUHTE Uepes Af NPOMEXYTOK BPeMeHH, B TeUeHHe KOTo-
POre NPONJIONLTE DepeMenieHis MNOTE i YeNOHEKS, TO Bh-
PaXEHNS [JIA COOTBETCTBYIOIINX CKOpocTefl MOMHO

sanucaTs B BIULE = o
B= o, i (2)

B dopmynax (2) U, — CKOpPOCTE TEUEHHS DEXN (MAR 110~
Ta), a ¥ — CROpPOCTH UENOBEKA OTHOCHTeNBHO miora. Ilo-
aemne obe uacTi paseHcTsa (1) Ha Al 1 YUHTLIBAS DABEH-
crea (2), nomyunm
i=39-0-s-. s v—v,tu (3)
At At At
Takum 06pasoM, CROPOCTL UEAOBEKA OTHOCHTENLHO He-
NOABMMHON CHCTEME! OTCUETA DABHA BEKTOPHON CyMMe €ro
CKOPOCTH OTHOCHTENLHO NOABIDKHON CHCTEME! OTCUYETE M
CKOPOCTH NOABIKHON CHCTEME! OTCUETA OTHOCHTENLHO He
noaeixaoi. @opmyna (3) npepcrasaser coboit kaaccmue-
CRHH 338KOH CAOMEHNT CKOPOCTeR.
3aKOH CHOIKEEMS CKOPOCTEH BLINONHSETCH W IPH He
DAEHO-MEDHOM [JBHMEeHHH. B 0TOM ciyuse CRISILIBAITCS
MIHOBEHHEIE CKOPOCTH.

TycTe gsa sEToMoGwIs mpH-
DmMUKAOTCA HABCTPEUY APYT APYTY KAXKALINE CO CROPOCTHIO
60 kM /u orEOCHTENLHO 3eMan. Toras cROpoCThE COUNIDREHNS
apromobuefi Gyaer pasna 120km/u, T.e. gas
nabmiogaTens 8 ogHOM ®a asromobmaeif apyrodt
aBToMobnaL Oyfer KazaThcR OpHOIHKAIOIINMCH
co cropocTeio 120RM/w. AHANOrRYHO, ROIJA

S ol

Knaccnyeckun 33K0H CNOKEHHR
CXOPOCTEN TNacAT EcAn Teno
ABWXETCH OTHOCMTENSHO HEXDTOPOK
cucTemsl orciera Ky o cRopocTeio G,
W Cama cucrema orcyera Ky namxetcR
OTHOCATENEHD BPYroR CMCTEME OTCHE-
13 Ky to cxopocTen ', TO CXOpOCT:
TENA OTHOCMTENSHO CWCTEMEl OTCHE-
1a K, passz reometpueeckod (sex-
TOPHOW) CyMME TXOPOCTEA Uy M U

0y, — CXOPOCTE NEPAcro 3aTOMObH-
ns oTHoowTEn=HC Halnoparens, Ha-
XOARWErock B0 ETOpoM 3sTomobnne.

60 kv iy GO kas/y

OANH ABTOMOOHIL, ABIKYMHIACH CO CKOPOCTRIO
80rM/u, obroaser Apyroi, ¥y KOTOPOIO CKOPOCTh
passa G0KM/u, cKOpocTh cOnmmenns Oyger
panEa 80rkM/u — 60rM/u —~ 20rM/u. Econ xe
ofe aBTOMOOHAS ABMMYTCH B OJHOM HANDAaRIe-
HMH C OJMHBKOBRIMII CKOPOCTAMI, TO OTHOCH-
TEJARHO APYT Apyra oHu GYAYT HEeNOABIIKHLL
970 npEMepn 388U, B KOTOPEIX MHCIIONLIO-

3 TOUKN A B Touxy B. PaccMorpawm aBa cayuan: @
OEPEMEINAaeTes [0 0Ty napaitensso ocr OX'; 4

sex. mepesemaercn o wory mapanzemso ocx 0| BOITPOCHI M 3aZJlaHUA

JHAUHM [OepeMenjeRine B cucreme orcuéta X'OY' A4

4R CHOPOCs.
ny A5 BRITHCJIEHHS OTHOCH-

o'rpenmr
mﬂ mnora. Corascuo

B TeusHME HPEMEHN, KOTOPOE€ NOoTPebOBANOCE WENOBERY Ha
310 DepeMeneRie, IUIOT ABUTANCE [0 TEUeHHIO PeKH, I ero
nepesemenne coctasio O], O~ §,. Torga pesynsrHpyolngee
DEPEMEINEHNE YeJ0BeRa OTHOCHTENLED HeNoABIREON cHcTe-
MuI OTCUETS, cEA3RHHON c Geperom, Oyzer pasHO BeKTOpHOMN
CyMMe nepemMemeHnit
§=5,+8. (1)
IIpn sTOM B3 PHCYHKOB BHAHO, UTO Bupamenne (1) sep-
HO B QA8 CAYUAR @, ¥ ANS cayuas 0, T.e. He JaBHCHT OT
HANPABAEHMA JBIKEHNA UeJ0BEKA OTHOCHTENLHO ILIOTA.

ne (3) CKOpPOCTL WEJIOBEHA OTHOCHTENLHO ILIOTA
U, =0 = 0=0,. 1)

o

Tarmm obpazom, wrobnl HANTH CHOPOCTE NEPEOTO Teaa OT-
HOCHTEJILHO BTOPOIO, HYMHO H3 CKOPOCTH NEPBOTO Tena BE-

YECTE CROPOCTE BTOPOro:
U =V =0 -0,

TAe 5, # §, — CKOPOCTH TEA OTHOCHTENLHO HemOABMXHON

CHCTEME] OTCUETA.

e U =Y Y, WY, U, ==Y,
"u =y () e b0, = 120 6w /5.

Uyg = by =0 = 0y =v, = =20 Kat/4.

BOTIPOCDHI U 3AQAHMA:
@ Kax Haittv nepemelienne Tenz
OTHOCWTENSHO BLODIHHON CUCTEMB
orcyera?

@ 8 4ém OCTOMT KNaCCMYEcKMi 3a-
KOH CNOXEHUE CKOpoCTein?

@ (puBenuTe npuMmepsl, <oraa
MOXKHO rOBOpWUT: 06 OTHOCKTENLHOR
CXOPOCTH ABAKEHUS TEna.
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INTPOCBEIIEHHME

YYEBHUKU A1 PA3JIMYHBIX TPOPUEU

YMK «Knaccuyeckuit kype» b.b. byxosuesa u IA. Makuwesa

ABTOpBI: bopuc bopucosu4 byxosues
['puropun AxkoBneBu4y Makuiies
Hukonau HukonaeBuu Corckuii (10 ka1.)
BukTop MakcumoBu4 Yapyrus (11 ki1.)

nojA peA.: Haranusa Auapeena [lappeHTbeBa

B kakux npodpunax éyaer yL006eH:

* yHUBepCaJbHbli Npodub (2 4/Hen); ERvI
* yYHUBepcCaJibHbIM podusb (3 4/Hen); no dusmce

TPVPEPHIE PALDRIE
NPOTPAMMBI

‘HHieHme:

* IT-npoduas (3 4/Hen); 2
B ®ITY * TexHosorudeckuu npoduab (4 4/Hen);
1.3.5.1.7.1 * TexHosoruveckuu npoduas (5 4/Hexn)
135.1.7.2 CoctaB YMK:
E ! 1. VY4eOHuk + DY
2. Coopuuk 3aza4
i 3. Tetpaab Ans nabopaTopHbIX paboOT
'; 4. Pabouue mporpaMMbl
— 5. Tloypo4Hble MeToAuYEeCKHE peKOMEeHJAlu1
6. JJIeKTPOHHOE NPUJJIoKeHUue
7. CamocTosiTe/ibHbIE€ U KOHTPOJIbHbIE PabOThI
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INTPOCBEIIEHHME

YYEBHUKMU JJ18 PA3JIMYHBIX [TPOPUJIEU

YMK «IlpodunbHbiii» noxa pea. A.A. [luHckoro

ABTOPCKUH KOJIJIEKTHUB:
Ka6apauu Oner ®énoposuy
OpusoB Biiagumup AnekceeBuy
JdBeH4YUK Jcoupb EPumoBHa U ap.
noj pea. [lunckuy AHaTosiun ApKasbeBu4

B kakux npodunax 6yaer ya06eH:

SO ',. MK Sapeen £ A Mevpons
o NPOrPAMME
» Texnosorunveckuii npoduin (4 4/uen); e ¢“3‘|'|"KA
o s MOYPOUHDBIE
* TexHnonoruveckuiu npoduns (5 4/Hen); = C6opHuK 30aay | TA3PABOTKM

* TexHonoruveckuu npodunas (> 5 4/Hen) . = S M YNPOXHEHMH
B ®I1Y . &
13.5.2.1.1 COCTAB YMK:
1.3.5.2.1.2 1. YuyeGHUK + IDY
2. IloypouHble MeTOAUYECKHE
pa3paboTKH
3. Pa6ouue nporpamMmMbl

4. 3ajavyHHUK




CEPUS «[TPOPUJIbHAS LIKOJIA» — 0

Cepusda oGecreyrBaeT NOALEPKKY YCNEITHOT0 NPOPUABHOIO 00y4YeHus U
npo¢decCuoHaJIbHOTO CaMOONpe/ie/ieHUs CTapLIeKJIaCCHUKOB.

[Tocobusi cepun MOTYT MCHOJIb30BAaThCA KaK NMPHU peajiu3aliuu y4eOHOoro njaaHa
TE€XHOJIOTUYEeCKOTI0, eCTECTBEHHOHAYYHOT'0, COllHMaJIbHO-3KOHOMUY€CKOro, 'YMaHUTApHOTO,
YHUBEPCAJIbHOTO ¥ JIPYTrux Npoduer Ha ypoBHe CpeJIHEro 001ero oopasoBaHusi, Tak U B
paMKax BHEYPOYHOM JiesTeJIbHOCTH.

llesiecoobpa3Hoe coueTaHue coZiepkaHusi, PopM U TEXHOJIOTUM 00y4eHHs CIOCOOCTBYET BOMJIOIEHHIO IMYHOCTHBIX 1
npodeccuoHalbHbIX YCTPEMJIEHH I 00y4aloUXCsl, CO3/jaeT YCA0BHUA /IJis CaMOPAa3BUTHSA MOTEHIMAIA KK/ 0T0
yyeHUKa. CTpyKTypa yueOHOI0o MaTepuaJia npezcraBieHa B nponopuuu: 40% — teopetudeckui 6J10Kk; 60% — 610K
NpaKTUYECKUX paboT.



Mbl PEKOMEHAYEM UCITIOJ/Ib30BATb B KAYECTBE UAEU ITPOEKTOB %

INTPOCBEIIEHHME

TexHu4yecKue U TeXHOJIOrM4yecKkue IIPOEKTHI:

l HasBaHue: MaTeMmaTu4yeckoe MoJeJiMpoBaHue
%

[y ABTOp: FeHepaJIOB ['M.

MATRMATHASCKOR * OcHoBHas npogeccus: MaTeMaTUK-aHAJIUTUK

KosmyecTBO 4acos: 34 yaca (1 4/Hepn)

Yemy HAYyYUTCH YYEHUK?

* CO03JlaBaTh MaTeMaTHU4YeCKHue MO/ieJiu B cpepax MpoOU3BO/CTBa, OM3HECa U T./.;

* aHaJIM3UPOBATb MaTeMaTH4YECKUE MO/IeJIM ¥ Ha OCHOBE aHaJ/ii3a NPUHUMATh
ylpaBJieHYeCKUe pellleHus;

* MNPUMEHSTb MOJIyYeHHbIe 3HaHUS Ha MPaKTHUKe.

Kakue npoeKTbl MOXXHO MpPeAJI0KUTh:

 IJKOHOMMUYECKas MOJieJib CBOEro OM3Heca;

* CocTaBJieHHe 6HM3Hec-MJIaHa M0 NPOJABUKEHUIO MPOAYKTA;
* OnTuMU3alUs 3HepPro3aTpaT KakKoro-jau6o npeanpusTusl.




Mbl PEKOMEHAYEM UCITIOJ/Ib30BATb B KAYECTBE UAEU ITPOEKTOB %

INTPOCBEIIEHHME

TexHU4YeCKHe U TeXHOJIOTUYEeCKuUue IIPOEKTHI:
H Hassanue: [Ipuk/1asiHas MexaHHKa

= , ABTOpCcKkuH KosieKTuB: A.C.Onbuak; C.E.MypaBbéB.
NPUKNAZNAS ‘ OcHOBHas Npodeccus: HHKeHep

MEXAHMKA

KosmyecTBO 4acos: 34 yaca (1 4/Hepn)

YeMmy HayuYUTCA YYEHUK?

* IO03HAKOMUTCH C MPAaKTUYE€CKUM NPUMEHEHUEM MeXaHUKU;

* «HOTPYy3UTCSA» B IPOPECCUI0 UHXKEHEPA;

* KaKyI0 poJib Ur'paeT CMeHa JlaBJIeHUs B TOPMO3HOW CUCTeMe aBTOMOOWJISA;
* Kak nnepejaéTtcd ABUKEeHUe IIapHUPHOH YCTAaHOBKOU U T.A.

Kakue npoeKTbl MOXKHO IpeAJI0XKUTD:

* PaspaboTka npuposocoeperarwiiero TpaHCnopTa;

* VYny4uieHue TOPpMO3HOW CUCTEMbI aBTOMOOUJIS;

* Hcnosib30BaHuMe LLIAPHUPOB NPU NPOKJIaJKe TOHHeJ/Iel MeTPOIOJIMTEeHa




Mbl PEKOMEHAYEM UCITIOJ/Ib30BATb B KAYECTBE UAEU ITPOEKTOB %

INTPOCBEIIEHHME

TexHu4yecKue U TeXHOJIOrM4yecKkue I[IPOEKTHI:

E HassaHnue: fliepHasa ¢usuka
.ﬁf" AsTop: 10.A. [lanebpaTieB
SOEPHASR
SUINKA OcHoBHasa npodeccusa: pusukK-saaepuuK

KosmyecTBO 4acos: 34 yaca (1 4/Hepn)

YeMmy HayuYUTCA YYEHUK?

* MNO3HAKOMUTCS C NPAaKTU4YECKUM NPUMEHEHUEM SA/lepHOU QU3UKY;

* «MOrpy3uTCA» B npodeccuto pusnka-saaepuiuka;

* y3HaeT NpOo UCNOJIb30BaHUE AZIepPHOU QU3MKHU B MeIUIUHE U
MNPOMBILIJIEHHOCTH;

* y3HaeT 0 NpaKTU4YeCKoM Ha3HayeHUU bAK u T.4.

Kakue npoeKTbl MOXHO NpeAJ/J10KUTh:

 TepMosiiepHble peakliiy Ha Cayxbe yesoBeka. PacyéT croumocTu
MOJIY4€HHOM 3JIEKTPO3HEPTUU.

 fAnepnas ¢usuka B MesuIUHE. PaciiupeHue npuMeHeHUs.
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INTPOCBEIIEHHME

Mbl PEKOMEHAYEM UCITIOJ/Ib30BATb B KAYECTBE UAEU ITPOEKTOB

TexHu4yecKue U TeXHOJIOrM4yecKkue IIPOEKTHI:

OCHOBbI .
KOMNBIOTEPHOM
AHMMALUM

E Syl

e

-

HasBaHue: OCHOBbLI KOMIIbIOTEPHOW aHUMALIUU

ABTOp: K.A. J/leoHOB
OcHoBHasa npo¢geccus: nporpaMMUCT

KosmyecTBO 4acos: 34 yaca (1 4/Hepn)

YemMy HAy4YUTCS YY€HUK?
* Kak Co3/laBaThb KOMIbIOTEPHY0 aHUMallHI0;
* Kak pa3paboTaThb U C03/1aTh KOMIIbIOTEPHYIO UTPY;

10-11 Kakue npoeKTbl MO2KHO NpeAJ10KUTh:

 Pa3paboTka COOCTBEHHOH UI'Pbl C aHUMHUPOBAHHBIMH E€PCOHAKAMU;
 Pa3paboTka U co3/laHue aHUMUPOBAHHOI'0 OaHHEPa;

 Pa3paboTka u co3/jaHue COOCTBEHHOI0 carTa.




W3MEHEHMS ET3 2021 —

C 2020 r Havascs nocreneHHbiy nepexos Ha OI'3 u EI'3 B cooTBeTcTBUM ¢ PI'OC:

* CTpyKTypa - no cnocobam JeMcTBUH

* YBesiM4yeHMeE [j0JI¥ 3a/IlaHUU Ha POBEPKY METO/[0JIOTHYeCKUX YMEHU
 H3meHeHue GOpMbI YACTH 3ajaHUN

» [losiBneHMe HOBBIX MOJieJiEU 3a/JaHU 1

* YBesiMueHUe KOJIMYECTBA 3a/laHUM C pa3BEPHYTHIM OTBETOM

* YMeHbllleHHE 00111eT0 KOJIMYeCTBa 3aJlaHu M
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INMPOCBEINIEHHE

U3MEHEHHUA EI'D 2021

COBEPIIEHCTBOBAHME ®OPM 3AJJAHUN

AMOMHHHCBRI NpOBOAHHMK AD NOABCINCH HA TOHKHX MCAHMX HPOBOIOYKAX H
Onucauue aBJICHUN NOAKTIOUEH K HCTOYHHKY MMOCTOAHHOTO HaNpMASHHA - TAK, KaKk IMOKa3aHO Ha
pucyike. Cnpasa OT HPOBOAHHKA HAaXOAHTCA CCBCPHBIN II0THC OCTORHHOIO

Y10 MeHsAeTCH? MarauTa. [1oa3yHOK PeOCTaTa IMIABHO NEPEMEMANOT 6npaso.,

* Bce BepHble yTBEpXKAEHUA U3 5
* Bce yTBepx/JeHUd CBA3aHbI C 0JHUM
fABJIeHHEM

IIpucyrcTBOBasio B 3ajauuu 24 Ha EI'd 2020

H3 npaseaéHHOro HHAKC CIHCKA BRIGCPHTE BCPHBIC YIBCPAACHHA. ONHCHIBAKOIIHE
ITOT Nponecc.

1) ConpoTHBIeHHE PeoCTaTa YBEIHUYHBACTCA.

2) Jluaun HHIYKIIHH MAardiTHOro mn0oid. CO3JaHHOIO MAarduToM, BOTH3N
NpoBOJHAKA AD HanpasieHH BIEBO.

3) CHaa AMnepa, JeficTByiomas Ha NPoBOJIHAK AD, YBeIHYHBAETCA.

4) Cunsl HATAACHHA IIPOBOJOYCK. HA KOTOPBIX MOABCIICH nNpoBoaHHk Ab.
YBEIHYHBAKTCA.

5) CHia TOKa, NPOTEKAKMIero no NpoBoIHNKY AD, yBeTHUHBAETCA.

O1per:




W3MEHEHMS ETD 2021 — O

HOBBIE MOJEJIU 3AIAHUA
BeiGepuTe BepHBIe YTBepkKAeHHA O (HIHYECKHX ABJICHHAX, BeIHYHHAX H

Y10 noaBageTca? 3aKOHOMEPHOCTAX. 3aNHIIHTE B OTBET HX HOMEpa.
BMmecTo MoZiesiu «2 BEpHBIX YTBEPKAEHUA U3 S5»
1) Cuna TpeHHA CKOJNBKEHHA 3aBHCHT OT MAacChl Tella H He H3IMEHAercs ¢

« Bce BepHble yTBEPKACHUS U3 5 5 )’BCJIH‘ICHH‘CM II0MIAAH CONPHKOCHOBEHHA TEla C MOBEPXHOCTHIO.
. 2) XaoTHYeCcKoe TeIUIOBOE [ABHKEHHE YacTHI Teda IpeKpamaerci [pH

* YTBepX/eHHs He CBA3AHbI €JHHOU NOCTHAKEHHH TEPMOIHHAMHYECKOTO PABHOBECHA.
TEMOUW UJIHU pa3jgejioM (])HSPIKP] 3) B pactBopax HIH paciiaBaXx 3JI€KTPOJIHTOB 3ISKTPHYECKHH TOK
npejacrasnfeTr co00H ynopAAOYeHHOE JABHKEHHE HOHOB, IIPOHCXOJAINEe Ha
(hoHE HX TEMIOBOI0 XaOTHYECKOIO ABHKEHHA.

4) IlpH npenoMiIeHHH 3/1eKTPOMAarHHTHBIX BOJH Ha IpaHHIE ABYX Cpell JUIHHA
BOJIHBI OCTAETCA HEHIMEHHOH BEIHYHHOIM.

5) B nponecce nmo3sHTpoHHOro OeTa-pacmaja NPOHCXOAHT BbhIOpachkIBAHHE H3
AApa NO3HTPOHA, BO3HHKIIETO H3-3a CAMONPOH3BOJILHOIO IpeBpalleHHA
NpPOTOHa B HEHTPOH.

HoBuHka!

OtBer:
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HOBBIE MOAEJIN 3A,£[AHI/II71
YTo nogasisgerca?

HaxoxxaeHue cooTBETCTBUM

« 3u35
* 3aBUCUMOCTHU He CBAA3aHbl eJUHON
TEeMOM WU pa3jiesioM GU3UKU

HoBuHKka!

Ha prcyskax n3o6paxeHsl pasiHuHble rpaduky,

— N -

(1) (2) (3) (4) (5)

VCTAHOBHTC COOTBETCTBHE MEKAY 3aBHCHMOCTAMH (QHIHYCCKHX BCAHYHH,
ONHCAHHBIX B YTBEpAKIACHHAX A-B ® BHaamu rpaduxos 1-5. Jlaa xaxioit
3aBHCHMOCTH NoAOepHATe COOTBETCTBYIOMHI B/ rpadHKa 0 3anHIIATE B TabIHIy
BeIOpaHHEBe IHPPH N0 COOTBETCTRBYIOMHEMH OYKBaMH.

A) 3aBHCHMOCTB MOJY/IA HMITYZIECA PABHOMEPHO JIBIDKYIIETOCA TENa OT BpeMeHH.

B) 3aBHCHMOCTH AABACHHA HACANHHOrO OJHOATOMHOIO rasa OT €ro odbeMa npH
H30TEPMHYECKOM NpoLecce.

B) 3aBHCHMOCTH 3HeprHH (OTOHA 3NCKTPOMATHHTHOIO H3IAYYCHHA OT €r0
HACTOTHI.

A|b|B

Orser:
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HOBBIE MOJEJIM 3AJJAHUIA

Y10 moaBageTca?
MeToson0ruveckrue yMmeHusl

 (O6paboTkKa pe3yJbTaTOB
3KCIIepUMEeHTa

HoBuHka!

Ha pHCyHKe npeAcTaBiIeHbl pe3yIbTarThl
H3MEpPEHHA KOJIHYECTBa TEIUTIOTHI,
HeoOXoAHMOro [IA HarpeBaHHA Tela
Maccol 2 Kr [0 TeMImepatrypel [
[TorpemHOCTH H3MEPEHHA KOIHYECTBa
TEIUIOTHI H TeMNepaTypsl COCTABIAIH
cooTBeTcTBeHHO 5 KJ[X H 0.5 °C. Uemy
[IPHMEPHO paBHa yaeabHaA
TCIUIOEMKOCTE BelecTsa 3Toro Tena?
OTBET OKPYIJIHTE /10 ASCATHIX.

OrseT:
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HOBBIE MOJEJIM 3AJJAHUIA

Y10 moaBageTca?

MeTo0/10THYECKUE YMEHUS
(3apanue N223)

* [lnanupoBaHUe 3KCIIEpUMEHTA
* 3ajaHue C pa3BEPHYTHIM OTBETOM

HoBuHka!

B HaGope oGopynoBaHHA «DIEKTPHUESCKHE ABICHHA» HMEETCA ABYXNpeaeTbHbII
aMIepMeTp, XapakTepHCTHKH KOTOPOro NpHBEAeHb! B TabIHIE.

Tabmuna
[Tpeaen AOCOmMOTHAA NOrPemHOCTh
H3MEpEeHHA H3MEPEHHA
6 A 0.05 -smnpeaenax go 1 A
0.15 A — B npeaeax ocTaabHOM KAk
06 A 0.03 A

HeoOxoauMo HCCIeA0BaTh 3aBHCHMOCTH CHJIBI TOKAa B HENH OT CONPOTHBICHHA
peocrtata. HMerorca HeTouHHK noka ¢ 3/IC 5 B # BHYTPEHHHM CONPOTHBIEHHEM |
OM H peocTar, MAKCHMaJIbHOE CONPOTHBICHHE KOTOPOro pasHo 4 OMm.

|. BeiOGepute npeaen H3IMEPSHHA aMIEpMETpa, KOTOPBIH MO3BOJIHT MNPOBECTH
AaHHOE HCCIIEOBAHHE.

2. OnpeaennuTe CBA3AHHYIO ¢ NpHOOPOM abCOMIOTHYIO MOTPEIIHOCTh H3IMEPEHHH
[IPH NIPOBEJAEHHH TAKOro HiMepeHHA. CBOM OTBET NOACHHTE.



U3MEHEHHUA EI'D 2021 HPOCB?MEHME

HOBBIE MOJEJIM 3AJJAHUIA

Y10 nogasJigerca? [Io aAByM BepTHKAIBHBIM [UIHHHBIM NpPAMBIM NpOoBOAHHKaM 1 H 2 B

[POTHBONOJOKHBEIX HaNpaBlAeHHAX TEKYT OAHHAKOBBIE TOKH (CM. PHCYHOK. BH]

cBepxy). Ha ropH3oHTaIbHOH IUTIOCKOCTH HaxoaHTcA kKommac. HapucyiTe, Kak

PACHOJIOKHTCA CTPEIKa KOMIIaca. eC/IH ero HeHTP NOMECTHTh B TOYKY A Ha 3Tol

* 20anna [UIOCKOCTH, PaBHOYAANEHHYIO OT MNPOBOJHHKOB. BIHAHHEM MAarsHTHOrO MoIA
3emaH npeHedpeds. OTBET MOACHHTE, VKa3aB, KaKHE 3aKOHOMEPHOCTH BHl mpH
3TOM HCHOJIb30BaJIH.

HoBuHka! @

KauecTBeHHas 3a/ia4da

b=

n?\
v
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U3MEHEHHUA EI'D 2021

HOBBIE MOJEJU 3AJJAHUI

Y10 noasngerca?
Crapaa maccoil 4 Kr. geTamui co ckopocteio 400 M/c, pa3peIBaeTCA Ha JBE

PacuéTHas 3azaua
paBHBEIC YaCTH. OJHA H3 KOTOPHIX JEeTHT B HANpPaBICHHH ABHKEHHA CHap#aja. a
apyrai — B [POTHBONOJOKHYIO CTOPOHY. B MOMEHT paspelBa CyMMapHad
* 4 6asua KHHETHYECKaA 3Heprud OCKOIKOB yBenHuuiack Ha 0.5 MJ[x. Haligure cKopocTh
« CoBMellleHHe pacCYETHOM U OCKOJIKA, JIETAIEro Mo HaIlpaBIeHHIO JABHXKEHHA CHapajga. ConpoTHBIEHHEM
KayeCTBEeHHOM 3a/1ayu BO37yXa NpeHedpets.

Kakne 3aKOHOMEpHOCTH BBl HCHOAB30BAIH 1A ONHCAHHA pa3pbiBa CHapaza’
HoBuHKa! OO0ocHYHTE HX IPHMEHHMOCTD K JaHHOMY CIIVYaK.



U3MEHEHHUA EI'D 2021

HOBBIE MOJEJIM 3AJJAHUIA

Y10 moaBageTca?
PacyéTHas 3aa4a

4 6anua
CoBMellleHME PAaCYE€THOU U
KauyeCTBEHHOM 3aJla4M

HoBuHKa!

IIpuMep BO3IMOXKHOIO pellieHus

BO3MOAKHOE PEIICHHS

Onucanne pripveckol Moean
Jaa onHCAaHHA paspeiBa CHapAla HCNOJNL30BAH 3AKOH COXPAHSHHA HMITY/IbCa
CHCTeMBI Tell. OH BHNONHASTCA B WHEPUHANBHON CHCTEME OTCHETA, €CaH CYyMMA
BHCIHHX CHI, NPHIOKCHHBIX K Te2aM CHCTCMBI, pasHa Hymo, B aanHOM cayuac
H3-32 OTCYTICTBHA COMNPOTHBICHHA BO3AYXa BHCMIHCH CHIOA ABAACTCH CHIA
TAKCCTH mg, KOTOpad He pasHa Hymo. Ho 3muM MOxHO npeHeOpeus, cuuras
BPEMA Pa3phIBa CHAPAJa MATHIM. 33 MAIOC BPEMA PA3phiBa HMIIYIbC KAKION0 H3
OCKO/IKOB MCHACTCA HA KOHCUHYIO BSAHUHHY 3a cuér Gonbmoil BHYTPeHHCH CHIIB
BipeBa. [lo cpasHerHI0O ¢ >7Toi GonbmoN CcHIOH KOHEYHAR CHIA TAKECTH
npenedpekHMO Mana.
Tak Kax BpeMms pa3pblBa CHApAAA CYHTAEM MANbBIM, TO MOKHO NpeHedpeds H
HIMEHCHHEM NOTCHUHAIBHON JHEPIHH CHApAZa H €ro OCKOJIKOB B mponecce
pa3psiBa.
Pemenune
Beenesm HHCPUHAILHYIO CHCTCMY OTCUETA, CBA3AHHYIO ¢ 3eMaEi, H HAPABHM OCh
X CHCTeMBI KOOPAHHAT B HANPABIeHHH HaYanbHONl CKOPOCTH JABHAESHHA CHapsaa.
3anumeM 3aKOH COXpPaHeHHS HMIYIbCAa B NPOeKIHH Ha ock Ox H COXpaHeHHA
IHEPrHN 08 CHapAaa:

2m vy =My — Mo, . (1)

- ad 2
Ly mu,  mu,
2m o=+ AE =—-+ —4&., (2)

rac

2 = Macca CHapAAa 10 BIPHIBA;

v, — MOAYNb CKOPOCTH CHapAJa 10 B3phiBa:

U, — MOJY/Ib CKOPOCTH OCKOJIKA, JETAINIEr0 BOepen,
U: — MOJYIh CKOPOCTH OCKOJIKA. JCTAIICTO Hasad.

BhIpasaM (; H3 NEPBOr0 YPABHEHHA: ) = Uy — 2y H NOJCTABHM BO BTOPOE

2. = 2 AE
ypaerenue. [Toayaam: vy —2u,0, + Uy ~ — =0.

13 ABYX KOpHEil 3100 YPaBHCHHA (U ), , =g = J% BetGupaem Goabmil, 910
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Cepus «Tpyaublie 3aganusa EI'3. Pusukar»

ABTop: [lapdenTreBa HaTanusa AHZipeeBHa

Komy npeaHa3sHayeHO nocodue:
* YyuTtensam QU3UKHU AJi1 OpraHM3aliy KaueCTBEHHOW NoAroToBKU K EI'J;
* Yvyamumcsq, caarwomum EI'3 no pusuke.

OcHOBHBIE IpeuMYyIecTBa:

* Pa36op 3azjaHuii Ha CTpaHULaxX MOCOOus;

* MHOro oTo6paHHOro ¥ CTPYKTYpUPOBAaHHOI'0 MaTepuasa A
OTPabOTKHU U CaMOCTOATE/IbHOIO peLlleHUs;

* OTBeThbl C KpUTEPUAMHU;

* OTcyTcTBUE rOTOBBIX OTBETOB B CETH;

* ABTOp pa3bupaeT peuieHue 3a/ia4 Ha BeOMHapax.
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IIPOCBEIIEHUE
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EJVMHOE OBJIAYHOE ITPOCTPAHCTBO YYUTEJIEM ®U3UKHU %

INTPOCBEIIEHHME

OBJIAYMHOE NTPOCTPAHCTBO «®U3UKA C ITIPOBELLLEHUEM»

Duzuua ¢ Mpoceewexnnem +

- OHNEAH-KOHGEPEHLMK

- CJCHOBHAA LWKCna

- M POEKTHO-MCCN2A0BaTENECKAR ASATENEHOCTE

- CpedHAR WKona

- DYHKLUWOHANEHAA TPaMOTHOCTR

https://cloud.prosv.ru/s/aoTf8acdTkPb32r

Bce maTepwuaJibl o BIIP, aHOHCHI MeponpUATUH, OeCIJIaTHbIE MaTeEPHAJIbI

El'3. locTynHble MaTepUaJibl, Ipe3eHTalid K BeOMHapaM, aHOHCHI

OI'3. locTtynHble MaTepUasbl, Ipe3eHTalud K BeOMHapaM, aHOHChI

MaTepuaJibl C OHJIaUH-KOHpEepEHLIUH

Becs noptdenb 'K «IIpocBenieHre» 1 MaTepuaJibl K HUM, BKJIOYasi aBTOPCKUE
BeOHWHaphI, aBTOpCcKUe ctaTbu U... METOJUYECKAA KOITUJIKA

Bce maTepuaJibl no [1U/], aHOHCBI MepONIPUATHH, OeCIlJIaTHbIE MaTepUaJIbI

Becs noptdenb 'K «IIpocBenieHre» 1 MaTepuasibl K HUM, BKJIOYasi aBTOPCKUE
BeOHWHapkI, aBTOpPCKHUe cTtaTbu U... METOAUYECKAA KOITUJIKA

Bce maTepuasibl o PISA, aHOHCBI MEpONIPUSATHH, O€CIJIaTHbIE MaTepPHaJIbl



https://cloud.prosv.ru/s/aoTf8acdTkPb32r
https://cloud.prosv.ru/s/aoTf8acdTkPb32r

BEBUHAPDBI CEHTABPA npocs?mmm

3.09.2020 B 15:30 - «'oToBUMCH K BIIP no ¢pusuke BMecte! Ha 4T0 06paTUTh BHUMaHUE?»

4.09.2020 B 14:00 - «<MuauBuAyanbHbIK poeKT. Moaysb 1: "TexHuvyeckoe u conpasbHOE NPOEKTUPOBAHUE K
7.09.2020 B 14:00 - «BeinoysiHgeM npoeKTbl B 0OCHOBHOU LIKoJIe. U3ydyaeM CTpyKTypy»

15.09.2020 B 14:00 - «JlTabopaTOpHBIY NPAaKTUKYM N0 pusrkKe. CoBeThbl M0 000py0BAaHUIO KAOHHETa»
23.09.2020 B 15:30 - «Pa3pabaTbiBaeM npoeKT BMecTe! [IpoeKT no pusuke ¥ GUHAHCOBOU 'PAMOTHOCTH»
24.09.2020 B 14:00 - «<MuauBUAYyasbHbIK poeKT: Moaynb 1: "AHanu3upyeM nNpoeKTbl CBEPCTHUKOB»

Bosbiie uHGOpMaUMKU HAa WWW.prosv.ru u @fiz_prosv

OBPATUTE BHUMAHHUE!

Koaseru! B cBsi3u ¢ TeM, yTo MHOTHE U3 Bac Haya/iu akTUBHO MCM0JIb30BaTh UHTEPHET-MarasuH,
Mbl HACTOSTE/IbHO pEKOMEH/IyeM MCI0JIb30BaTh MPOMO-KO0/i K BeOuHapy!
Ha kaxxsjom BeObuMHape Bbl nosiyyaeTe MaTepuaJsibl BeOMHapa, CepTUPUKAT U IPOMO-KOJ, C CKUAKOH!


http://www.prosv.ru/
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BPEM4! ITPUEM 3ASIBOK HA KOHKYPCbI 3ABEPIIIEH!
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MbI BCEI'JA C BAMH HA CBA3U!

ECJIM Y BAC ECTb BOITPOCbI, Mbl BCETIA TOTOBbBI [IOMOYb!

Beaymuu Mmetoauct I'K «IIpocBelenue»
JlutBuHOB OJsier AHZpeeBUY

lopsiuas iunusa «IIpocBelieHue»

vopros@prosv.ru

e-mail: Olitvinov@prosv.ru
What's app: 8-963-976-10-01
Instagram: @oleg 6288
Instagram: @fiz_prosv



mailto:Olitvinov@prosv.ru

I'K «ITPOCBELIEHHUE»
AJIPEC: 127473, MockBa, yia. KpacHonpoJsierapckas, a1.16, cTp.3, nogbe3n
8, ousHec-uenTp «HoBoca060aCKMII»
TEJIE®OH: (495) 789-30-40
DAKC: (495) 789-30-41
E-MAIL: prosv@prosv.ru
CAMT: http://www.prosv.ru
http://www.spheres.ru/

CITIACUBO 3A
BHUMAHMUE!

TEJE®OH: 8(495)789-30-40 106.41-03
What’s up, Telegram: 8 (963) 976-10-01
E-MAIL OL.itvinov@prosv.ru
Instagram: @fiz_prosv
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