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Pabouas mporpamma Kypca BHEYpPOUYHOU AESITENBHOCTU «TpyaHBbIE BOMPOCHI
busuku. -9 xnaccel» (nanee — [Iporpamma) BKIIIOYAET MOSCHUTEIBHYIO 3aIlKCKY,
colepkaHue OOy4YeHHs, IUIAaHHPYEMBbIE pE3yJNbTaThl OCBOCHHUS MPOTPAMMBI,

TEMATUYCCKOC IINIAHUPOBAHUC.

MNOACHUTEJIBHASA 3AIINCKA

O0mas xapakTepucTUKA Kypca

PabGouass mporpamMmma Kypca BHEYpPOUHOU AesTENbHOCTH « TpyaHbIE BOMPOCHI
bu3ukn» pazpaboTaHa B COOTBETCTBUM C TpeOoBaHUSIMHU  (eaepaibHOTO
rocyJapCTBEHHOT0 00pa30BaTEIbLHOTO CTaHIapTa OCHOBHOTO 00IIero oOpa3oBaHUsA
(®T'OC OOO) u HampapieHa Ha OpraHu3alvio OOydeHHs (PU3UKE, BBIXOJAIIEIO
3a pamku (QeaepanibHOM paboued mporpamMmbl MO (PU3NKE OCHOBHOTO OOIIEro
obopazoBanust (DPII OOO) 6a3oBoro ypoBHsS, C y4E€TOM HCIIOJIb30BAHUS BHUJIOB
NESATEIbHOCTH 00YUaIOIIUXCSl, OTIIMYHBIX OT YPOUHBIX.

[Tpu pazpabotke [IporpaMMbl yUUTHIBAIUCH CIEAYIOIIUE JOKYMEHTHI:

— pacnopsbkenue [IpaBurtenbctBa Poccutickoit deneparuu ot 19 Hosopst 2024 T.
No 3333-p «O0 yTBEep)XJICHHH KOMIUIEKCHOTO IIJIJaHA MEPOIPHUATHH IO MOBBIIISHUIO
KauecTBa MATEMaTUYECKOT0 W €CTECTBEHHO-HAyYHOTO OOpa30oBaHMs Ha TMEpUOJ]
1o 2030 ronay;

— nucbMO MuHucTepeTBa npocselienuss Poceuiickonn @enepauu OT S5 UIOIA
2022 1. Ne TB-1290/03 «O HampaBIeHHHM METOAUYCCKUX PEKOMCH AU
110 OpraHM3aIlid BHEYPOYHOM JEATEIIPHOCTH B paMKax peai3allud OOHOBJICHHBIX
dbenepanbHbIX TOCYJAPCTBEHHBIX 00pa30BaTENIbHBIX CTAaHAAPTOB HAYaJIbHOI'O OOIIETro

¥ OCHOBHOTO 00111ero 00pa3oBaHHsl.

AKTYaJILHOCTH Kypca

B ycnoBuax peanm3anmu  CTPATETMYECKOW 3aJadyd MO  JTOCTUXEHHUIO
TEXHOJIOTHYECKOTO CyBEPEHUTETA CTPAHBI mepe]] GU3nIecKuM 00pa3oBaHUEM B YHCIIC
[JIABHBIX TIOCTABJICHBI CJEAYIOIIME LIENU: MOATOTOBKAa OOYyYalolUXCsi B Ipoliecce
oOyuenus pusuke K BbIOOpY npodeccuid, CBI3aHHBIX C PA3BUTHEM €CTECTBEHHBIX HAYK
U TEXHOJIOTUH; pa3BUTHE TBOPYECKUX U  HCCIEAOBATEIBCKUX CIOCOOHOCTEH
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oOyuvaronuxcs. BakHbIM KOJMYECTBEHHBIM IIOKa3aTelieM IOBBIIICHUS HHTEpeca
K pu3uke ABISIETCS POCT KOJUYECTBA BBIMYCKHUKOB, BBIOUpAIOMIUX (UBHKY
Ha rOCYJapCTBEHHOW UTOTOBOM aTTECTAIUMN.

OcBoenue [IporpaMmMbl ciocOOCTBYET MOBBIIICHUIO MOTUBAIIUU 00YYaIOIIUXCS
K U3y4eHHUI0 (U3MKH, TO3BOJIIET UM Ha MPAKTHUKE MO3HAKOMUTHCA C (DU3HMUECKUMU
SBIICHUSIMHU, SKCIIEPUMEHTAIBHO H3YYUTh (PU3NYECKUE 3aKOHOMEPHOCTH, Pa3BHUTh
UMEIOIIHECS] U TPUOOPECTH HOBBIE TNMPAKTHUECKUE YMEHHUS M HaBBIKM B 00JIacTH
IUTAHUPOBAHMS, MOJArOTOBKH, IIPOBEACHUS, aHAINW3a U UHTEPIpETalnuu (PU3NIECKOro
IKCIIEPUMEHTA, HAYYUTHCS TMPUMEHSATh TEOPETHUYECKHE 3HaHUS sl OOBSICHEHUS
(U3MYECKUX SBIECHUN W MPOIECCOB, HE TOJBKO IS PEIICHUS pPACYETHBIX 3adad
BBICOKOTO M OJIMMIIUAHOTO YPOBHEW CIOKHOCTH, HO M B CUTYalMSIX KU3HEHHOIO
xapakrepa. IIpenycmorpennsie [Iporpammoit BUabI JeATENbHOCTH (MHAUBULyalIbHAS
U TPYNIOBash NPOEKTHAs M MCCIEAOBATENbCKAs JESITENbHOCTh) CIOCOOCTBYIOT
pPa3BUTHIO  TO3HABATENBbHBIX, PETYSITUBHBIX M KOMMYHUKATHBHBIX  YMEHHM
oOyuvaronmuxcs. IIporpamMmma cOOTBETCTBYET HJAE€ MNPUKIATHOW HANpaBIECHHOCTH,
KOTOpasi, B 4HcClie APYTUX HJAEH, MOJIO)KEHAa B OCHOBY Kypca (M3HMKH, U3y4aeMOTO
Ha YpOBHE OCHOBHOTO OOIIIET0 00pa30oBaHUsI.

Kypc MoxkeT ObITh BOCTpeOOBaH 0OyYarOUIUMHUCS, KOTOPbIE MMEIOT MHTEPEC
K U3YYCHHIO (U3HUKH, TOTOBATCA K YyYacTUI0O B OJUMIHNAAaX IIKOJbHUKOB
1o Gu3uKe, MIAHUPYIOT YIIyOJIEHHOE U3yUYeHHe (PU3UKHU Ha YPOBHE CPEIHETO OOIIEro

oOpa3oBaHUs.

eab u 3ap1aun Kypca

Peanmu3zanusg BHEYpOUYHOU HAEATENBHOCTH SIBISIETCS. HEOTHEMIJIEMOM YaCThIO
oOpazoBaTeqpHOrO  Mmpoliecca, obecrneuyrBas B TOM  UYHCIE€  BO3MOXKHOCTH
dbopmupoBaHus 00pa30BATENBHBIX MPOTPAMM PA3TUYHOTO YPOBHS  CIIOKHOCTH
¥ HAMpaBJICHHOCTH C yYE€TOM OOpa30BaTelIbHBIX MOTPEOHOCTEH W CHOCOOHOCTEH
oOy4Jaronmxcsi, BKI0Yas 0JIapEHHBIX ACTEH.

Hean kypca — o0ecrneunTs UHAMBUAYATbHbIE TOTPEOHOCTH OOyYarOLIUXCS B

U3Y4YEHUU (PU3UKH, B YCIOBUSIX, KOTIa yUeOHbI M1aH 00pa3oBaTesIbHON OpraHu3aluu



npeaycMaTpuBaeT HW3ydeHue ydeOHoro mpenmera «Du3uka» TOIBKO Ha 0a30BOM
YPOBHE.

[Iporpamma pa3paboTaHa ¢ y4deToM peKkoMeHaarui QemepaapbHO paboueit
MIPOrpaMMbl BOCIIUTAHUS. B 4aCTHOCTH, OHA YYUTHIBAET MICUXOJIOT0-NIEAArOTNYECKUE
0COOEHHOCTH COOTBETCTBYIOIIEH BO3pPACTHOM KaTeropuu odyuaromuxcs. [Iporpamma
CIIOCOOCTBYET JTOCTHXKEHHIO JIMYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUSI 00pa30BaTelIbHON
nporpammsl 110 ¢puszuke B coorBeTcTBUH ¢ PI'OC OOO U COOTBETCTBYET CIEAYIOIIUM
OCHOBHBIM HaIlpaBJICHUSIM BOCIIUTAHUS:

1) naTpuoTHYECKOE BOCIHMTAHUE: IIEHHOCTHOS OTHOINCHUE K JOCTHIKCHHUSIM
POCCUICKUX yUEHBIX-(DU3UKOB;

2) Tp@XIAaHCKOE W JIyXOBHO-HPAaBCTBEHHOE  BOCIUTAHHWE: T'OTOBHOCTB
K aKTHBHOMY Yy4YacTUIO B OOCYXXJEHHWU OOIIECTBEHHO 3HAYMMBIX U JTHYECKHUX
npo0JieM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM JOCTHXKCHUHN (DU3UKH;

3) IEHHOCTH HAYYHOTO TIO3HAHMSI: OCO3HAHNE [ICHHOCTH (DU3HUECKON HAyKH KaK
MOIIHOTO MHCTPYMEHTA NO3HAHUs MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUN, Ba)KHENIIEH
COCTaBIISIFOIIEH KYJIBTYPhl; OPHUEHTAIMS B JIESITEILHOCTH Ha COBPEMEHHYIO CHUCTEMY
HAy4YHBIX TMPEJCTaBICHUN OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS TPHUPOJIBL;
pa3BUTHE HAyyHOM  JI0O003HATEIBLHOCTH, HWHTEpeca K  HCCIIEI0BATEIIbCKOM
JeATEIIbHOCTH;

4) TpyIOBO€ BOCIHHMTAHHE: WHTEPEC K MPAKTHUCCKOMY HM3YUYCHHIO MPOQECCHIA,
CBSI3aHHBIX C (PUBHKOM;

5) 5KOJIOTHYECKOE BOCIHMTAHUE: OPUEHTALMSA HAa MPUMEHEHHE (PU3UUCSCKUX
3HAHWM JIJIS1 PEIICHUS 3a/1a4 B 00JIaCTH OKPY’KAIOIICH CPEIbl.

N3ydenue kypca HarpaBlieHO Ha (POopMHUpPOBaHHUE Yy O0YyHAIOIIUXCS:

— cucTeMbl (PU3MYECKUX 3HAHMM KaK CHCTEMOOOpPa3yIoIIero KOMITOHEHTa
€CTEeCTBEHHO-HAYUYHOW KapTHUHBI MHUpa, KaK OCHOBBI JJIsi TTOHUMaHUs (PU3NUECKOM
CTOPOHBI SIBJICHUI OKPY’KaIOIIEro MUPA;

— WHTEpEeca Ha MPOAOHKEHHE OOyYeHHS Ha YpPOBHE CPEIHEro OOIIero
oOpa3zoBaHus.

B pamkax perienus oCHOBHBIX 3a1a4 [Iporpammbl JOKHO OBITH 0OECTIEUeHO:



— OpHOOIIEHHE  OOYyYalolMXCS K  CaMOCTOATENbHOM  IO3HABaTEIbHOU
Y UCCJIeI0BATEIbCKON AEATENBHOCTH, K HAYYHBIM METOaM IMO3HAHUS;

— ¢dopmupoBaHHe y OOYYArONIUXCS MOTHBAIMA M Pa3BUTHE CIIOCOOHOCTEH
K U3YYCHHIO (PU3UKY;

— ¢opMupoBaHUEe y O0yYaAIOMIMXCA YMEHUNU OOBSICHITH U OLICHUBATH SIBJICHUS
OKpY>KaIoIlero MUpa, UCIIONB3YS 3HAHUS U OTIBIT, TOJTYYEHHBIC TPU U3YYCHUH (PU3HKH,
OPUMEHATh WX TMpPU pEHIeHUH MpoOJieM B TMOBCEAHEBHOM >KU3HU M TPYAOBOU
JeSITEIbHOCTH;

— OCO3HaHWE OOYYAIOUIUMHUCS IIEHHOCTH (U3WYECKUX 3HAHUN B IKU3HH
YeJI0OBEKa, IMOBBIIICHUE YPOBHS HSKOJIOTMYECKON KyJNbTYpbl, HENpPUATUE ICHCTBHIA,
MIPUHOCSIIIMX BPEl OKPYIKAIOIIEH CPEAE U 30POBBIO JIFOJEH;

— npuoOpeTeHne  OOydYalolMMUCS  OIBbITa  CaMOIIO3HAHUS,  KIIFOUEBBIX

KOMHCTGHHHﬁ, HGO6XO,Z[I/IMI>IX I pa3iIMIHbIX BUAOB JCATCIIBHOCTH.

MecTo Kypca B 00pa3oBaTeIbHOM Ipoluecce

Bo ®I'OC OOO nnsi o0s3aTebHOrO OOYYEHHS YTBEPXKIACHBI JBAa YPOBHS
OCBOCHHsI pPabo4YMX mporpaMMm Mo (Qu3nke: 0a30BbIA W YIUIyOJICHHBIM, HayWMHas
c / kinacca. CopepxaHue mnporpaMMmbl 1o @u3uke (yriayOJeHHBI ypOBEHb)
HAIpaBJICHO HA YJOBJIETBOPEHHWE TIOBBIIICHHBIX  3alPpOCOB  OOYyYaOLIUXCS,
cTpeMsmxcs K 6osee rry00KoMy OCBOSHHIO TIPEIMETHBIX pe3yiabTaTtoB. [Iporpamma
Kypca BHEYPOUHOU JesATeNbHOCTH «TpyaHble BOIMPOCH (U3MKI» HaIpaBlieHa
Ha paclIupeHue 3HAaHUN 00yJaromuxcs 1mo (pu3uke s KIacCcoB ¢ 0a30BBIM YPOBHEM
oOydeHus PU3HKeE.

Temarnueckoe rmIaHUpPOBaHKUE B MPOTpaMMe Kypca BHEYPOUHOU AESITETbHOCTH
«TpymHbie BOPOCH! (DU3UKU» COCTABJICHO TaK, YTO paclpeesieHUue CoAepKaTeIbHbBIX
pa3aesoB B HEM CHHXPOHU3UPOBAHO C 005S3aTeNbHON MPOrpaMMOi 6a30BOTO YPOBHSI.
Peanuzanus conepsxanus npeiaraetcs B popMax M BUAAX ACSITEIbHOCTU, OTIUYHBIX
OT ypouHbIX. CieayeT OTMETHTb, YTO JaHHBIA KypC BBICTPAWBAETCA HE TOJBKO
Ha paclMpeHuH (PU3NUECKOro cojepkaHusi 6a30BOr0 ypOBHS, HO M Ha MOBBIIICHUN

YPOBH:A CIIOKHOCTH 3aaa4, NpeajaracMbIX AJIA pCIICHUA.



Pabouas mporpamma Kypca BHEYpPOUYHOU JAESITENBHOCTU «TpyIHBIE BONPOCHI
bu3uKKn» npegHazHauyeHa s peanuzanuu B 7-9 knaccax. DopMmbl AesSTENBHOCTH
oOydaromuxcs NpeayCMaTPpUBAIOT AKTUBHOCTh M CaMOCTOSITENIBHOCTh, COUYETAIOT
WHAMBUAYAIbHYIO U TPYNNOBYIO (popMbl pabOTHI, OTIMYAIOTCA OT YPOUHBIX Oosee
HIUPOKUM UCIOJIb30BaHUEM IIKOJIBHOTO buznvecKoro HKCIIEPUMEHTA,
MCCIIEI0BATENILCKOM M IPOEKTHOM AEATENBHOCTH, PELIEHUEM HECTAaHIaPTHBIX 33]1a4 U Jp.
CTpyKTypUpOBaHUE TeMaTHYECKOTo IiaHupoBanusi B IIporpamme coOTBETCTBYET
MOPSJIKY U3YUEHUS pa3/IeoB U TeM (pr3uKH 0a30BOr0 YPOBHS B OCHOBHOM IIKOJIE, TEM
caMbIM OOECIEYMBAETCA MPEEMCTBEHHOCTh YPOYHOW W BHEYPOUHOM AESATENbHOCTU
Y BO3MOXHOCTb OCBOEHUS IIPOrpaMMBbI B TpyMNIax EPEMEHHOTO COCTABA.

Peasmszanms [Iporpammel  mpeanosiaraer COYETaHUE PA3IMYHBIX  BUIOB
JEeSATeNIbHOCTH o0yuatouuxcs. s rpynnoBoit paboThl IpeyCMOTPEHBI: TUCKYCCHH;
paboTa HaJ mpoeKTaMu (BBIOOP TEMBI ITPOEKTA, IUIAHUPOBAHKE PA0OOT, paclpeieeHIe
poJiel, B3aMMOOILICHKA TMpU BBINOJHEHUU TPYIIOBBIX MPOEKTOB); MOHTaX
OKCIIEPUMEHTAJbHBIX  YCTAHOBOK;  MpOBeACHHE  (U3MUECKUX  HM3MEpEeHUi
MOJI PYKOBOJICTBOM YUMTEJNsl; OOCYXJeHHe (PU3NYECKUX SIBIECHUH W TPOLIECCOB;
000CHOBaHME MOJIeJIel TTPU PEIICHUH PacUYETHBIX 3a1a4. B uHauBuyansHoi paboTe
OporpaMMoil  IPeIyCMOTpEHbl: 00paboTKa M  MHTEpIpeTanus pe3yJbTaToB
GU3MYECKUX HU3MEpPEHUH; MOCTPOCHHE YCTHOI'O WM MHCbMEHHOTO OOOCHOBaHUS
IIPU PELIEHUM KAYECTBEHHBIX 3aJ]1a4, 3allUCh CHCTEMBbl YPABHEHUN W BBIIIOJHEHHE
MaTeMaTUYeCKUX pacyeToB TMpU PpELICHWH 3a7ad; TOHUCK, WHTEpHpeTanus,
npeoOpa3zoBaHue U MpUMEHEHHE MH(OPMAIUU €CTECTBEHHO-HAYYHOI'O COJEP KAHMS.
Takue BUABI 1€ATEIBHOCTH IIOMOTAIOT Pa3BUBATh Y O0YUaIOIIUXCs, C OAHON CTOPOHBI,
HABBIKM BOCHPUATHS HOBOW HMH(OpMANMU MpHU Pa3IUYHBIX CHOco0ax ee Mojauyw,
a c Ipyrol — akTUBHOCTb, CAMOCTOSITEIBHOCTh M TBOPUYECKOE Haudasno. Peanuzanus
[TporpaMMsbI crIOCOOCTBYET HE TOJIBKO PACIIMPEHUIO 3HAHUN U YMEHUN 00yJarommxcs
B 00jacTH U3UKHU (4TO OPHEHTHUPYET Ha BHIOOP TEXHOJOTHYESCKOTO (MHKCHEPHOTO)
npoduiiss B CpeAHEH WIKOJIE), HO U PA3BUTHIO Y HUX YHUBEPCAIbHBIX Y4EOHBIX

JIEUCTBUM.



[Iporpamma kypca paccumtana Ha 102 gaca B TedeHHE Tpex JET OOydeHUS
B /-9 KJlaccax Mpu MPOBEJCHUU 3aHSATUN OJUH pa3 B Helelto 1o 1 akajeMu4ecKomMy
yacy Kaxzaoe. B 3aBHCHMOCTM OT KOHKPETHBIX YCJIOBUM pPe€aau3aluyd OCHOBHOM
oOpa3oBaTenbHON TMpOrpaMMbl W KOJMYECTBA OOYYAIOIMIUXCS  JIOMyCKaeTCs
dbopMHpoBaHUEe YUEOHBIX TPYII U3 O0YYAIOIINXCS PA3HBIX KJIACCOB B IIpeiesiaX OJHON
napauienu. [IporpaMma MOXXKET peamu30BBIBATHCS 00pa30BaTENIbHON OpraHu3alfen
CaMOCTOATENbHO JIMOO HAa OCHOBE B3aUMOJICHCTBUS C APYTMMH OpraHHU3alUsSIMU,
OCYUIECTBIISIOIIMMHU 00pa30BATENBHYIO AEATEIBHOCTD.

[Ipu peanuzanuu IIporpammsl 3ajjaya y4uTesnsi COCTOUT B TOM, YTOOBI CO37aTh
JUIsE 00yYaromMXcsi HEOOXOAUMBIE YCIOBHSI JUIsl MPUOOPETEHUS U Pa3BUTHS YMEHUH,
CBSI3aHHBIX C IPOBEICHHUEM SKCIIEPUMEHTOB. {7151 perienus 3Toi 3a1ayu HeoOX0IUMO
HaIM4Yue B KaOMHETe (U3MKU CTaHIAPTHOIO OOOpYIOBaHMS, KOMIUIEKTYIOLIUX
U PACXOJHBIX MAaTEPHAIIOB, TPEOYIOIIMXCS I IPOBEACHUS SKcIiepuMenTa. [lepeuenp
npejiaraéMeix  pador chopMUpPOBAH TaKuM 00pa3oM, 4YTO TMOJTOTOBKA K UX
IPOBEJCHUIO HE JIOJKHA BBI3BIBAThH CYLIECTBEHHBIX 3aTPyIHEHUHN — BCe HEOOX0IUMOE
st peanuzanuu [IporpamMmbl, Kak mpaBUiio, JUO0 HAXOAUTCS B KaOWHETe (PU3UKH,
100 JOCTYITHO B NOBCEAHEBHOM OBITOBOM OOMXO/IE.

Bropas 3anaua yuurens o peanusauuu [Iporpammel cBsizaHa ¢ BO3MOXHOCTBIO
noucka, oOpaOOTKM W TpeacTaBlieHUd HWH(OpPMAUMU HAYYHOTO COAEpP)KaHUA
I[PY OPTaHU3alUU TPYIIOBOM IPOEKTHOW U MCCIIEI0BATEIbCKOM AEATEIIbHOCTH.
Jlns ycnemHoM  peanu3aiuu  ClieHapueB IMPOEKTOB PEKOMEHAYETCS HCHOJIb30BaTh
NEPCOHANIbHBIE KOMIBIOTEPHl C YCTAHOBJIEHHBIMH O(DUCHBIMH IpPOTrpaMMaMu
U JOCTYNOM K ceTh UHTepHeT (Kak MUHMUMYM OJIMH KOMITBIOTEP JIS KaK0U TPYIIIbI).

[Io ycMOTpeHHIO Yy4YWTENs HEKOTOpbIE 3aHSATUS MOTYT OBITh HCKIIOYEHBI
WK 3aMeHeHbl. J[J1s MOBBIIEHUS MHTEepeca K MPaKTUYECKOMY U3YyUEHHUIO MPOQeCcCHid,
CBS3aHHBIX C (PU3MKON, pEeKOMEHIyeTcs BHecTH B IIporpammy pernoHaIbHBIN
KOMITOHEHT: 3KCKYpCUM Ha MECTHBIE MNPEIINPUSTHS, B PETUOHAIbHBIE MY3€H, BY3bI

H KOJUJICO KU TEXHUYECKOM HaIIpaBJICHHOCTH.



COAEPKAHUE OBYYEHUSA

7 KIIACC

Paznen 1. @u3uka u ee pojib B IO3HAHUU OKPY/KAOIEr0 MUPa

@u3nKa — OCHOBA PAa3BUTHUS TEXHUKU U Te€XHOJOrMi. Ou3znyueckue BEIUUUHBI
u ux usMepenue. Kimaccudukamms n3MepuTeTbHbIX IPUOOPOoB. [lorpentHoCcTh mpsMoro
n3Mepenusa. VHTepBanbHOE NPEACTABICHHUE MOTPEIIHOCTH u3MepeHus. [loHsatue
O IOTPEIIHOCTA KOCBEHHOI'0 M3MEpeHUs. MeTos rpaHul] il OLEHKU ITOrPEIIHOCTH
KOCBEHHOTO U3MEPECHUS.

IIposedenue sxcnepumenma:.

N3mepenue temneparypsl OpU MOMOIIM KUAKOCTHOTO TEPMOMETpA U JAaTUMKa
TEMIIEPaTypHI.

N3mepenne oObeMa TBEpJAOTO Tela C TOMOIIBIO MEH3YPKH, 3aluch
IIOrPETHOCTHA U3MEPEHUS.

N3mepenust pazMepoB MaJlbIXx 00bEKTOB C yKa3aHHUEM MOTPEIIHOCTA KOCBEHHOTO
V3MEpPEHUSL.

I'pynnosvle npoexmol IO UCTOPUU PA3BUTUS KOCMOHABTHKHU.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS] 0 CTPOEHHH BellecTBA

bpoyHOBCckoe JnBMKEHHE. ArperatHble COCTOSHMSL BemlecTBa. lloHsaTtue
0 KPUCTAJUTMUYECKUX U aMOP(HBIX TBEPABIX TeIaX. AHU30TPOIUS CBOUCTB.

Ilpogsedenue oxcnepumenma: ONBITHI TO HAOMIOJEHUIO OpPOYHOBCKOTO
JBUKEHUA U 1uddy3un.

Ipaxmuueckas paboma 1o moctpoeHuto kpucrammndeckoi pemrerkun NaCl

" JpYyTuX BCUICCTB U 00BICHEHHUIO AHU30TPOITNH CBOMCTB.

Pa3nen 3. /IBu:keHHe U B3aUMo/AeiCTBHE TeJl

Cpennsisi ckopocTh. Pa3Hble CIOCOOBI ONMCaHUS JBMOKCHUS (TaOJIUYIHBIN,
rpadudeckuit). I'padukn 3aBHCHMOCTEH BETWYHMH, OIMHUCHIBAIOIIUX PaBHOMEPHOE
newkenne. Cmecu u crutaBel. [loBepXHOCTHas © JWMHEWHas TIOTHOCTh. Cua

ynpyroctd. Cuiia TpeHUs! CKOJIbXEeHUs. PaBHOAECTBYIOIIAs CHUIL



IIpogedenue sxcnepumenma:.

W3mepenne cpeaHeld CKOPOCTH  (OBMKEHME MOJAEIU  DJIEKTPUUECKOIO
aBTOMOOWJIS, CKOJIbKEHUE OpyCKa 10 HAKJIOHHOM IJIOCKOCTH U JIp.).

HccnenoBanue 3aBUCUMOCTH CPEIHEH CKOPOCTH OpycKa MpU €ro JABHKEHHUH
BHU3 110 HAKJIOHHOW TJIOCKOCTH OT YIJIa HAKJIOHA MIJIOCKOCTH.

N3mepeHre KECTKOCTH OJHOW MPYXKUHBI M IKECTKOCTH JBYX IPYXKHUH,
COEJIMHEHHBIX MEXAY COOO0M MMOCIeI0BATENBbHO UIIH MTAPAIIENIBHO.

HccnenoBanue pacTsyKeHU MPYKUHBI OT MAaCChl TI0JIBEIINBAEMbBIX TPY30B.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO
JABJICHUS U HE3aBUCUMOCTH OT IUIOLIAAH MIOBEPXHOCTH CKOJIBKEHUS.

[IpeacraBnenue pe3ysbTaTOB HUCCIEAOBAaHUN B BUAE T'Pa(UKOB C yKa3aHUEM

MIOrPETHOCTEN MPSIMBIX U3MEPEHUM.

Pa3znen 4. JlaBiieHne TBepAbIX TeJ, dKUAKOCTEH U ra30B

JlaBneHue TBepAbIX Ted. ['WMapocTaTMyeckoe JaBi€HHE B KUJKOCTH.
ATtmocdepHoe naBieHue. BolTankuparomnias cuia.

lIposedenue sxcnepumenma:

HccnenoBanne 3aBUCMMOCTH JABJICHMsSI, OKa3bIBAEMOT'O YEJIOBEKOM Ha IO,
B 3aBUCHUMOCTH OT IUIONIaA OMOpkl (OOCHKOM, Ha KaOJIyKax u T. I1.).

HccnenoBanne 3aBUCUMOCTU THIPOCTATHUECKOrO JABICHHUS B IKUAKOCTU
oT riayOuHsI (¢ moMotibio U-o0pa3Horo MmaHoMeTpa U JaTUMKa).

Hab6ntonenue nposiBiieHus aTMOC()EepHOTO AaBICHHUS.

HccnenoBanne 3aBUCUMOCTH  aTMOC(EpPHOrO0  JABICHHIO OT  BBICOTHI
OTHOCHTEIFHO MOBEPXHOCTU 3eMITH.

HccnenoBanne 3aBUCUMOCTH Beca Tejda B BOAE OT 0O0beMa MOTPY>KEHHOU
B KMJIKOCTb 4aCTH Tea.

HHousuoyanvHvle npoexmol:

Kak Bp1OpaTh 00yBb AJIs1 310pOBBs?

HCTOpI/I}I BO3YyXOIllIaBaHUS U IPUMCHCHUE COBPEMCHHBIX adpOCTAaTOB.
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N3ydenne npunHiuna padotel OatuckadoB, Oatuchep U 0coOEHHOCTEH

CTPOCHUS I'lTy 6OKOBOI[HBIX KHUBOTHBIX.

Pa3nen 5. PaGora u MomHOCTh. JHEPrusi

[Tonmucnact. IIpocTeie MEXaHU3MBI B IPUPOJAE U TEXHUKE. 3aKOH COXPAHEHHUS
MEXaHUYECKOM SHEPTUu.

IIpogedenue sxcnepumenma: NPOBEPKaA YCIOBUS pABHOBECHS phluara.

Pewenue IKCNEePUMEHNIAIbHBIX 3a0ay Ha COCIUHCHUA OJIOKOB.

8 KNIACC

Pa3znes 6. TeruioBble iBJIeHUSA

AmnorponHbie  Moaudukanuu  yriiepoaa. [loBEpXHOCTHOE  HaTSIKEHUE,
CMadyMBaHue, KanmuuisipHble siBlieHus. KoadpuimeHT mnoBepXxHOCTHOTO HATSXKEHUS.

TeroodbmeH u TennoBoe paBHoBecue. 3akoH HproToHa—PuxmMana. YpaBHeHue
TEIJI0BOro OanaHca.

N3menenue BHYTpeHHEW »Hepruu npu (a3oBbIX nepexonax. ['paduueckoe
MPE/ICTABIICHNUE MPOIIECCOB HATPEBAHUS/OXJIAXK/ ICHHUS BEIIIECTBA.

TeruioBele ABUraTeiM M 3alMTA OKPYXKAKWMIEH cpenbl. TeruioBble IMOTEpU
B TEIUIOCETSX.

lIposeodenue sxcnepumenma:

BripamuBanue KpucTaiioB MOBAPEHHOW COJIA WJIM MEHOTO KyIopoca.

OnbIThl, JE€MOHCTPUPYIOIIME TIMOBEPXHOCTHOE HATSIKEHUE, KalWLIAPHbIC
SBJICHUS U SBJICHUS CMAUYUBAHUS.

UccnenoBanue mporiecca TemiooOMeHa Mpu CMEIIMBAHUU XOJIOHOM U ropsyueit
BO/IBL.

Uccnenosanue ¢ha30BbIX MEPEXOI0B.

I'pynnoswvle npoexmol IO TEMaM:

[Iporao3upoBaHue 3KOJOTMYECKUX ITOCIEACTBUNA HMCIOJIB30BAaHUS JIBUTraTEIICH
BHYTPEHHETO CTOPAHUS.

[Iporao3upoBaHre 3KOJOTMYECKUX NOCIEACTBUM HCIIOJb30BAHUS TEIIOBBIX

U TUAPOIJIEKTPOCTAHIIUM.
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Paznen 7. JaekTpuyeckue 1 MATHUTHBIE SIBJICHUSI

Onektpuzanus Tein. 3akoH Kynona. Dnektpuueckoe mnojne. DJC B uenwu
NOCTOSIHHOIO TOKa. 3akoH Owma aid NOJHOM Uenu. OJEKTPUYECKUE LEenu
U TIOTPEOUTENH INEKTPUIECKOM SHEPTUH B OBITY.

JleficTBue MarHMUTHOTO TIOJII Ha TMPOBOJAHMK ¢ TokoMm. Cuia Awmnepa
u omnpejenenue ee HampasieHus. Cuna JlopeHla u ornpezelieHue ee HarpaBJIeHUS.
YckopuTenu 3apsKeHHbBIX YaCTHIL.

OnekTporeneparop. CrocoObl MOTYyUESHHS JICKTPUIECKON SHEPTHUH.

IIposeodenue sxcnepumenma:

OnekTpuzanusi W OOBSICHEHHE  JJIEKTpH3alUMU  TeJ, B3aUMOJEHCTBUE
3apsHKEHHBIX TEJl.

[IpoBepka mpaBwiIa CJIOKEHUS HAINPSHKEHUH TIPU  IOCIIEI0BATEIHLHOM
COCIMHEHUU JBYX PE3UCTOPOB, MpaBUjiia [JIsi CHUJIbI TOKa MpPU MapajljIeIbHOM
COEJIMHEHUH PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTpEHHETO CONPOTUBIICHUS! UCTOYHUKA TOKA.

IIpoBepka BbIoIHEHUS 3aKkO0HA OMa 1J1 MOJTHOM 1EMH.

Onpenenenue KIIJ[ narpeBares.

UccnenoBanue neiicTBUS MarHUTHOTO TOJISI HA POBOJHKUK C TOKOM.

Hnoueuoyanvrvle npoekmsl Ha IpUMEHEHUE CUIIbI AMriepa U cuiibl JlopeHia
B TEXHUUYECKUX YCTPOUCTBAX.

I'pynnogvie npoexmul IO TEMaM:

DNEKTPOCTAHITMN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

DKOJIOTUUECKHE MPOOJIEMBbI YHEPTETUKH.

TonauBHBIEC AJIEMEHTHI U 3J'I€KTpOMO6I/IJ'H/I.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIEHUSA

CnocoObl  OnMUCaHus MEXAHUYECKOrO JBWIKEHHS. BEeKTOpHbIE BEIUYUHBI,
omepaluu ¢ BEKTOpaMHU, MPOEKIIMU BEKTOPOB. Painyc-BeKTOp MaTepuaIibHON TOUKH,
nepeMelleHne Ha miockocTH. [lepemenienue npu paBHOYCKOPEHHOM MPSMOJIUHEUHOM
IBWKEeHUH. ['paduueckas MHTEpIpETaIs YCKOPEHHUS, CKOPOCTH, MTPONAECHHOTO My TH
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U TIEpEMEIICHUS JIJIS1 IPSIMOJIMHENHOTO ABMKEHUS. J[BHKeHUe Tena, OpOIIeHHOTO MO/
YyIJIOM K Tropu30HTY. CKOpPOCTh M YCKOPEHHE MpHU ABUKEHUU IO OKPYKHOCTH.
JIBM>KEHME TEN MO OKPYKHOCTH IO/ IEUCTBUEM HECKOIBKHUX CHIL.

3akoH bepHym u nogbEMHas cuiia Kpbuia.

3aKOHBI COXpaHEHUS UMITYJIbCa U MEXaHUYECKOW YHEpTuH (yIpyrue/Heynpyrue
CTOJIKHOBEHHMS ). PabGoTa CHIbL.

IIposedenue sxcnepumenma:.

Omnpenenenue  yCKOpEeHMS Tella TPU  PABHOYCKOPEHHOM  JIBMKECHHH
10 HAKJIOHHOH IIJIOCKOCTH.

HccenenoBanye 3aBUCUMOCTH IIYTH OT BPEMEHM IIpU  PaBHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

HccnenoBanue IBUKEHUS Tella, OPOLIEHHOTO MO YTJIIOM K TOPU30HTY.

W3mepenue nepuojia ¥ 4acTOThI OOpaIeHUs TeJa 110 OKPYKHOCTH.

OnbITHI, AEMOHCTPUPYIOIINE JEHCTBHUE 3aKOHA bepHYJIIHN, U UX O0BsCHEHNE.

N3MepeHne KHHETUYECKOM YJHEPTUU TeJIa 110 JJIMHE TOPMO3HOTO Iy TH.

Onpenenenre pabOThl CUIIBI TPEHUS MPU PAaBHOMEPHOM JBMKEHHM TeJla IO
TOPU30HTATIBHON TOBEPXHOCTH.

I pynnosvie npoexmobl 110 TEMaM:

HcTopus pa3BuTHS OTEYECTBEHHOW IPAXKIAHCKOW ABUALUU.

Cynta Ha MOABOJAHBIX KPBUIBSX.

AHTHUKPBIIO HA CKOPOCTHBIX aBTOMOOMIISIX.

JIBr>KeHHE oe3/1a Ha MATHUTHOM Oy IIKE

Pa3znen 9. Mexannyeckue KoJjie0aHUsl M BOJIHbI

N3mepenue yckopeHusi cBOOOHOIO MajieHus. PacripocTpaHeHrue u OTpakeHUE
3BYKa B Pa3JIMYHBIX Cpeaax.

IIposeoenue uccredosanuii:

N3mepeHue yckopeHusi CBOOOIHOTO MaACHUS.

OnpeneneHre rpaHul] YaCTOThI CIBIIIMMBIX 3BYKOBBIX KOJICOAHUH.

Habmtonenne u 00bsICHEHHE aKyCTUYECKOTO pe30HaHCa.
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HccnepoBanue 3aBUCMMOCTH MEPUOA KOJNEOAHUI MPYKUHHOIO MasiTHUKA OT
Macchl Ipy3a.

I pynnosvie npoexmoi 110 TEMAM:

Hcnonb3oBaHue 3ByKa (WM yJIbTPa3ByKa) B TEXHUKE (3XOJOKALUs, YIbTPa3BYK
B MEJIMIIUHE U JP.).

3BYKH B IIPUPOJE.

AHanu3 JaHHBIX O PErUCTPALMM 3EMJIETPACEHHH W B3PHIBOB C IOMOILBIO
CEHCMMYECKUX BOJIH.

WNurepdepenuus u Audpakiuus BOJIH HAa TOBEPXHOCTH BOJIBI.

Pa3nen 10. CBeToBbI€ SIBJICHUSA

AHanu3 u 00bSICHEHHE ONITUYECKOTO MUpaxa.

IIposedenue sxcnepumenma:

N3MeHeHnst ONTUYECKON CUJIbI IPH CJIIOKEHUH TOHKUX JIMH3.

OnbITel IO BOCHPHUSATUIO 1IBETA MPEAMETOB MNMpU HMX HAOIIOJACHUU Yepes
[[BETOBbIE (DUIIBTPHI (IIBETHBIC OUKH).

I'pynnogvie npoexmul:

OnTHYECKUN CBETOBO/I.
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IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS KYPCA BHEYPOUHOM
AEATEJBHOCTHU «TPYJIHBIE BOITPOCBHI ®PU3UKN)»

Peanmm3anust mporpaMMsl Kypca BHEYPOUYHOM AEATEIBHOCTH « TpyIHBIE BOIPOCHI
¢busukm» HampapieHa Ha oOecredyeHne AOCTHXKCHHUS OOYYarOIIMMUCS JTUYHOCTHBIX,

MCTAIIPpCIAMCTHBIX U IIPCAMCTHBIX 06p3.30BaT€JII)HI>IX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATBI B uacTu:

1) nampuomuueckoeo socnumarnus: NEHHOCTHOE OTHOIICHUE K JIOCTHKCHHUSIM
POCCHICKUX YUEHBIX-(DHU3UKOB;

2) epascoanckoeo U - OYXO8HO-HPABCMBEHHO20 —B0CHUMAHUS: TOTOBHOCTh
K aKTHBHOMY Yy4YacTUIO B OOCYXXJEHHUU OOIIECTBEHHO 3HAYMMBIX U 3THYECKHUX
po0sIeM, CBA3aHHBIX C MPAKTHYCCKUM IMTPUMEHEHUEM JOCTIKEHUN (DU3UKH;

3) yennocmu nayunoeo no3nanus: OCO3HaHUE NEHHOCTH (PU3NICCKON HAYKH KaK
MOIIHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJIOTHUM, BaXKHENIIIEH
COCTABJISIIONICH KYJbTYphl; pa3BUTHE HAy4YHOW JFOOO3HATEIBHOCTH, WHTEpeca
K UCCIIEZIOBATEIIbCKON IeATEIbHOCTH;

4) popmuposanusi Kyiemypvl 300p06bs U IMOYUOHAILHO2O ONALONOJYHUSL:
OCO3HaHME IIEHHOCTH 0€30MacHOro o0pa3a KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MHUpE, BOXXHOCTH TpaBui O€30MaCHOTO TOBEACHHUS Ha TPAHCIOpPTE, Ha JOporax,
C JIEKTPUYECKHUM M TEIIJIOBBIM 000PYIOBAHHEM B JIOMAITHUX YCIOBHSX;

5) mpyooeoco éocnumanusi: akTABHOE y4aCTHE B PELICHUN MPAKTHUYECKUX 3129
TEXHOJIOTHYECKOW W COIMAJIbHON HAIPaBJICHHOCTH, TPEOYIOIIMX B TOM YHCIIEC
1 QU3HYECKUX 3HAHWI; MHTEPEC K MPAKTHICCKOMY U3YUCHUIO TPO(eCcCHid, CBSI3aHHBIX
C (pU3HKOI;

6) skonoeuueckoeo 6ocnumawnus: OPUCHTAIMS Ha NPUMEHEHHE (DU3HUSCKHUX
3HAHWW JJIs penieHus 3ajad B 00JIaCTH OKPY’XKAIOIIeH Cpenbl, TUIAHUPOBAHUS
MOCTYIIKOB ¥ OIEHKH WX BO3MOYKHBIX MOCJIEICTBHM JIJIsl OKPYKAIOIIEH CPEJIbI;

7) adanmayuu K USMEHAIOWUMCSL YCAOBUAM COYUATLHOU U NPUPOOHOU CPedbl:

HOTpe6HOCTB BO BBaHMOI[efICTBHI/I IIpHU BBITTOJIHCHUU I/ICCJ'IGI[OBaHI/Iﬁ H IIPOCKTOB
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¢bu3znyecKoil HaMmpaBICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM APYTUX; OCO3HAHUE
Ne(UIUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEW B 00JacTH (PU3UKY;
IUTAHUPOBAHUE CBOETO pPAa3BUTHS B MPUOOPETEHHH HOBBIX (PU3UUYECKUX 3HAHMIA;
CTPEMJICHHE AaHAJIM3UPOBATh W BBIABISTH B3aUMOCBSA3M MPUPOJBI, OOLIECTBA

N DKOHOMHUKH, B TOM 4YHCJIC C UCITIOJIb30BaAHHUCM (1)I/IBI/I‘IGCKI/IX 3HAHUU.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHBIE YUeOHbI€ elicTBUSA:

ba3zoevie nocuueckue oeticmeus:

— BBIABJISIT M XaPAaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKH  SBJICHHUI
Y TIPOIIECCOB;

— BBISBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTpUBaeMbIX (aKTax,
JIAHHBIX ¥ HAOIIOJEHUSAX, OTHOCSIIUXCS K (PU3MUECKUM SIBICHUSIM;

— BBISBJIATH TMPUYUHHO-CIICACTBEHHBIC CBSI3W MNP M3YyYCHUU (PU3HUECKHUX
SBJICHWA W TIPOIIECCOB, J€laTh BBIBOJABI C HCIIOJIb30BAHUEM JICTyKTHUBHBIX
Y MHIYKTUBHBIX YMO3aKITFOUEHUM, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3AX (PU3HUESCKUX
BEJIUYNH;

— CaMOCTOATEILHO BBIOUpATH CIOCOO pelIeHus yueOHOW (Ppu3ndeckol 3amauun
(cpaBHEHHME HECKOJIbKMX BapHaHTOB pEIICHMs, BBHIOOp HamOoyiee IOAXOSIISTO

C YUCTOM CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/ICB).

Basoesvie uccneoosamenvckue oeticmsusi:

— MCIOJIb30BaTh BOIPOCHI KaK HCCIEIOBATEIHCKAN HHCTPYMEHT IO3HAHUS;
MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHy OTBIT, HECIIOKHBIN
(U3UISCKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISOBAHNE (PU3HUECCKOTO SBICHUS,

— OIICHMBATh HA MPUMEHUMOCTD U JOCTOBEPHOCTH MH(POPMAIIUIO, TTOTYYCHHYIO
B XO/I¢ UCCJICOBAHMSI HIIA DKCIICPUMCHTA;

— CaMOCTOATENHHO (OPMYTUPOBATh O00OOIIEHNS U BBIBOJBI 1O pe3ybTaTam
IIPOBEICHHOT'O HAOIIOJCHUS, OIBITA, MCCIICIOBAHUS;

— TPOTHO3UPOBATH BOZMOXKHOE JAJIbHEHIIEE pa3BUTHE (DU3UIECKUX MTPOIIECCOB,
a TaK)Ke BBIJIBUTATh MPEIIOJIOKEHUS 00 UX PAa3BUTHH B HOBBIX YCIIOBHUSX M KOHTEKCTaX.
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Paboma ¢ ungpopmayueii:

— NPUMEHATh pa3jM4YHbIE METOJbI, MHCTPYMECHTHI W 3alpoChl NPU TOUCKE
U otOope WHGOPMAIMU WU JAHHBIX W3 WUCTOYHUKOB C YUYETOM INPEIONKCHHON
yueOHO# 3a/1a4M U 3a/IaHHBIX KPUTCPHUECB;

— BBIOMpPATh, AaHAJIM3UPOBATh, CHCTEMATH3HPOBaTh W HHTEPIPETHPOBATH
WHGOPMAITHIO PA3IMYHBIX BUAOB U (hOPM IIPEICTABICHHSI,

— OIICHMBATh HAJCKHOCTh HMH(GOpMAIMHM IO KPUTEPHUAM, MPEIIOKECHHBIM
YYUTEIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIIBHO;

— CaMOCTOSTETLHO  BbIOMpaTh  ONTHMAIBHYIO  (QOpMYy  TIpeCTaBICHUS
uHPOpMAIlMM W WUTIOCTPUPOBATh pPEIIaeMbIe 3aJadd  HECIIOKHBIMH CXEMaMH,

JuarpaMMamu, MHOU Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHHKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIE el cTBHS

Obwenue:

— BBIpAKATh CBOIO TOUKY 3PCHUS B YCTHBIX M MUCHbMEHHBIX TEKCTAX;

— B XoJe oOCyXIeHHs y4yeOHOro marepuaina, pe3yJbTaToB J1abopaTOpHBIX
paboOT ¥ TIPOCKTOB 3aJaBaTh BOMPOCHI 110 CYIIECTBY OOCYXIAaeMOW TEMBI
W BBICKa3bIBaTh WJCH, HAIlCJICHHbIE Ha peIIeHHWe 3aJa4d W TOJJIep’KaHue
01arokenaTeaIbHOCTH OOIICHUS;

— COIIOCTaBJISATh CBOM CYXKJEHUS C CYKJICHUSIMH JAPYTHX YIACTHUKOB JINAJIOTa,
OoOHapy>KUBaTh PA3JIMINE U CXOJCTBO MO3UITHIA;

— TyOJUYHO MPEACTABIATH PE3YJIbTaThl BBIMTOJTHEHHOTO OIBITA, UCCIICIOBAHNS,

MPOEKTA.

PeryisiTuBHBIC YHMBeEpPCAJbHbIC YUeOHbIe NeliCTBHUA

Camoopeanuzayusi:

— BBIABJIATH IPOOJIEMBI JIsl PELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYalLUsX;

— OpPUEHTUPOBATbCS B  PA3IMYHBIX  [OAXOAAX  HPHUHATHUS  pELICHUI

(MHIMBUAYaJbHOE peUICHUE, MPUHITHE PEIICHUH B TpyIIIe);
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— CAMOCTOSITEJIbHO COCTABJIATH AJITOPUTM peElIeHus (U3MUecKor 3agauu
WIM IUIaH HWCCIEAOBAHMS C YYETOM HMEIOIIMXCA PECYpcOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTUPOBATH MPEIaracMbI€ BApUAHTHI PELLICHUM;

— JIenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxoumpob, SIMOYUOHANbHBIN UHMENNEKMN

— J1aBaTh aICKBATHYIO OLIEHKY CUTYAIIMH U MpeIaraTh IIaH €€ U3MEHEHUS;

— YUYHUTBIBATh KOHTEKCT U MPEABUACTH TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh
Ipu pelieHud ydyeOHOW 3ajlaud, aJanTUpOBaTh pEIIeHWEe K MEHSIOUUMCS
00CTOSITEILCTBAM;

— OOBSICHATH  NPUYUHBI  JIOCTIDKCHUS  (HEAOCTHXKEHUSI)  Pe3yIbTaTOB
NeSATEeILHOCTH, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY, YMETh HaXOIUTh MO3UTUBHOE
B MIPOU3OLIEAUIEH CUTYalINH;

— BHOCHUTH KOPPEKTHBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB,
W3MEHUBIIMXCS CUTYal[ui, yCTAHOBJIECHHBIX OLTMOOK, BOSHUKIINUX TPYAHOCTEH;

— OIIEHUBATh COOTBETCTBHE PE3yJibTaTa IEIU U YCIOBUSIM;

— CTaBUTh ce0s Ha MECTO JAPYroro 4eaoBeKa, MOHUMATh MOTUBBI M HAMEPEHUS
Apyroro,

— TpU3HABaTh CBOE MPaBO Ha OMIMOKY NpHU pEHIeHUH (U3MUECKHX 3a/1a4

HJIN B YTBCPKACHHUAX HAa HAYYHBIC TEMbBI U TAKOC KC IIPpaBO APYIoOro.

MNPEIMETHBIE PE3YJIBTATHI:

[Ipenmetnbie pesynbTaTthl ocBoeHUs [Iporpammbl yueOHOro Kypca K KOHILY
oOyueHus B 7 KJacce:

— pasznuuaTh (u3NUecKue SBICHHUS (MEXaHWYECKOE JBIKCHHE, TEIIOBOE
JBIDKEHUWE YAaCTHI[ BEIECTBA, B3aMMOJIEHCTBHE Tei, aTMOchEepHOE JaBJICHHE,
MPEBPAIECHUS] MEXaHUYECKOW SHEPIUH U JIp.) TIO OMKMCAHUIO UX XaPAKTEPHBIX CBOWMCTB
¥ Ha OCHOBE OTBITOB, JEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBICHUE;

— Ppacro3HaBaTh MPOSIBIICHUE U3YYEHHBIX duznueckux  sBJICHUUN
B OKpY)KalollleM MHpe, MPU 3TOM NEPEBOJUTH MPAKTHUUYECKYIO 3a/1auyy B Y4YEOHYIO,

BBIJICIISTh CYIICCTBEHHBIC CBOMCTRA (MIPU3HAKK) (PU3NYCCKHX SIBIICHUI;
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— XapakTepu3OBaTh CBOICTBA TeJ, (PU3MYECKHE SBJICHUS U IPOLECCHI,
UCITIOJIb3Ys TIPABUJIA CIIOKEHUS Cuil, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
3aKOH COXPAHEHMSI MEXAHUUYECKOW SHEPTUH H JIP.;

— OIHUCHIBATh W3YYCHHBIC CBOMCTBA Te€M M (PU3UUECKHUX SIBICHHUM, HUCIOJIb3Ys
¢uznueckue BeNUYUHBI (Macca, IUIOTHOCTh BEIIECTBA, BPEMs, IYyTb, CPEIHSSA
CKOpPOCTb, CHJIa YIPYIOCTH, CHJIa TPEHHUS, CHJIa TSKECTH, BEC Tela, KMHETUYECKas
¥ IOTEHIIMATBbHAS SHEPTHS U 1IP.);

— OOBSACHATH M3y4YEHHbIE (DU3UUYECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA TE,
B TOM YHUCJIE€ B KOHTEKCTE CHUTyalud NPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa,
U pelaTh KayeCTBEHHBIE 3a/layd, 3aJaud, TPeOyIOUIMEe YUCIEHHOTO OIEHUBAHUSA
XapaKTEepHbIX 3HAUCHUN (PU3MUECKUX BEJIUYMH, PACUETHBIE 33Jaud MO H3y4aeMbIM
TeMaM Kypca (pU3UKH;

— MPOBOJUTH MpPSIMbIE M KOCBEHHBIE H3MEPEHUS H3YUYCHHBIX (PU3NYECKUX
BEJIMYMH C HMCIHOJIb30BAaHUEM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, OOOCHOBHIBATH
BBIOOp METO/1a U3MEPEHHUS, PUKCUPOBATH TOKa3aHUs MPUOOPOB;

— coOirojaTh TpaBWJia TEXHUKH Oe3omacHoro TpyJa mOpu  padote
c JjabopaTopHbIM 000pyIOBaHHWEM, 3HATh MPUHIUN JCUCTBUS  MPUOOPOB
Y TEXHUYECKHUX YCTPONCTB: BEChI, TEPMOMETP, TUHAMOMETP, COOOILAIOIIUECS COCY/IbI,

OapomeTp, pblyar u Jip.

[IpenmeTrHbie pe3ynbTaThl OcBoeHHUs lIporpammbl yuyeOHOro Kypca K KOHILY
oOyueHnus B 8 KkJacce:

— WCIIONIb30BaTh TMOHATHS (arperaTHble COCTOSIHUSI BEIIECTBA, CIIOCOOBI
W3MEHEHUsI BHYTPEHHEH DHEpPIUMH, DJIEMEHTAPHBIM  DJIEKTPUUYECKUM  3apsn,
IIPOBOJAHUKH, IIOJIYIPOBOAHUKHU, JUIEKTPUKHA, HCTOYHUKHA TIOCTOSHHOIO TOKA,
AIIEKTPUYECKOE TI0JIe, MAarHUTHOE TMOJIe W JAp.) U CHUMBOJMYECKHH S3bIK (PU3UKU
IPU PEIICHUU YYEOHBIX U MPAKTUUECKUX 3a/a4;

— pa3nuyarh sBIE€HUS (TEIJIOBOE paBHOBECHE, MCIIApeHHE, KOHJEHCallus,
IUIaBJIEHUE, KPUCTAIN3ALNS, KUIIEHUE, CIIOCOOBI TEIUIONEPE1adn, ANEKTPU3aLus Tel,

B3aUMOJCHCTBUE 3apAaa0B, JICHCTBUE OJICKTPHUYCCKOI'O0 TOKa, JNIECTBUE MArHUTHOTO
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MoJisi Ha MPOBOJHUK C TOKOM U JIp.) MO OINHUCAHUIO WX XapaKTepPHBIX CBOMNCTB
¥ Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBICHUE;

— OIMCHIBATh M3YyYCHHBIE CBOMCTBA Tel W (PU3MUECKHUX SBJICHUM, WCIIONB3YS
bu3MYeCcKue BEIMYUHBI (TEMIIEpaTypa, KOJTHIECTBO YHEPTUH, yAeTbHAS TEIUIOEMKOCTh
BEIIIECTBA, VYJENIbHAs TEIIOTa IUIaBJICHMs, YJeldbHas TEeIIoTa MapooOpa3oBaHus,
yJelibHasl TEIUIOTa CrOPaHus TOIUIMBA, KO (PUIIMEHT MOJIE3HOTO AEUCTBUS TEIJIOBOU
MalIuHbI, OTHOCUTENIbHAS BJIAXXHOCTH BO3/lyXa, padoTa U MOIIHOCTb 3JIEKTPUUYECKOTO
TOKa W JAp.), NpU ONUCAHUM TNPABUIBLHO TPaKTOBaTh (PU3MUECKUN CMBICI
UCIOJB3YEMbIX BEIMYMH, WX OOO3HAYEHUS M E€IUWHUIIBI (PU3UYECKUX BEIUYMH,
HaxXOJUTh (POPMYJIbI, CBA3BIBAIONIME JAHHYIO (DU3UYECKYIO0 BEJIMYMHY C JPYTUMHU
bu3NYeCKUMU BeTUYNHAMU;

— XapakTepu30BaTh CBOMCTBA TeJl, (PU3UYECKUX SBICHUHN U IPOIIECCOB, UCTIONB3YS
OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KUHETUUYECKOM TEOPUHU CTPOCHUSI BEILIECTBA,
YpaBHEHUE TEIJIOBOTO OallaHCa, 3aKOH COXPAHEHHUS AJIEKTPUUECKOro 3apsiia, 3aKOH
Kynona, 3akon Oma, 3akoH J[koymns—JIeHI1a, 3akOH COXpaHEHUs SHEPTHUH, TIPU I3TOM
pasnuyaTh CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U €M0 MAaTEMATHUECKOE BHIPAKCHHE,

— OOBSCHATH U3yYCHHBIC (PU3HUECKHE SIBIICHUS, TIPOIECCHI, CBOMCTBA TEJ, B TOM
YHUCJIE U B KOHTEKCTE CUTyalluii MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, U peliaTh
KaueCTBEHHbIC 3aJaud, B TOM YHCJIE TpeOyIOIHe YUCICHHOTO OlLCHUBAHUS
XapakTepHbIX 3HAYCHUM (PUBMYECKUX BEIMYMH, pellaTh pPAacUyEeTHbIC 3aJlauu
0 U3y4aeMbIM TeMaM Kypca (HU3UKH,

— TPOBOJUTH TMPSAMBIE W KOCBEHHBIC HW3MEPEHUS HW3YUYEHHBIX (U3HUIECKUX
BEJIMYMH C UCTIOJIb30BAHUEM aHAJIOTOBBIX M IIU(PPOBHIX MPUOOPOB;

— Pacno3HaBaTh MPOCThIE TEXHUUECKUE YCTPOIMCTBA (KUIKOCTHBIA TEPMOMETP,

TEPMOC, JABUraTellb BHYTPEHHETO CTOPAHHUS, PEOCTaT U JIp.).

[IpeameTHBIC pe3yiabTaThl OCBOEHUS MPOTpaMMbl Y4E€OHOTO Kypca K KOHILY
oOyueHus B 9 KJacce:
— HCIONB30BaTh MOHATHS (OTHOCHUTEILHOCTh MEXAaHHYECKOTO BUIKEHHUS,

MCXaHNYCCKOC BOJIHBI, 3BYK, I/IH(bpaBBYK N YJIBTPa3BYK, 3JICKTPOMArHuTHBIC BOJIHBI,
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IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, HICTOYHUK CBETA, CIIEKTP UCITYCKAaHUS U IOIVIOLICHUS
U JIp.) U CUMBOJIMYECKUH SI3bIK (PU3UKHU MPHU PEIICHUU YUYEOHBIX W MPAKTHUECKUX
3az1ay;

— pas3nuyarh sABIEHUS (CBOOOAHOE IMAJEHUE Tel, JABM)KEHUE MO OKPY>KHOCTH,
K0JIeOaTeIbHOE JIBIKEHIE, BOJTHOBOE JIBUKCHHUE U JIP.) TIO OIIMCAHUIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3HUECKOE SIBJICHUE;

— Ppacro3HaBaTh IIPOSIBIICHUE M3YYEHHBIX ¢usznyecKkux  SIBICHUU
B OKpY’KalllleM MUpe (B TOM 4Hciie, (PU3UUYECKOE SIBJICHUS B MPUPOJE), MPU ITOM
NEPEBOJUTH NMPAKTUYECKYIO 3a7auy B YUEOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA
(npu3Haku) (U3NYECKUX SIBICHMII;

— OIMCBIBaTh U3YUYEHHBIE CBOMCTBA Te€N M (PU3NUECKUX SIBJICHUH, UCIIONb3Y
(¢u3nyecKkue BEIUUUHBI (CPEAHsIsl 1 MTHOBEHHAs! CKOPOCTh TeJla IPU HEPaBHOMEPHOM
JNBUKEHUHU, YCKOPEHHUE, YCKOPEHHE CBOOOAHOrO IMAJCHMS, UMIIYJbC TEla, WUMITYJIbC
CHJIbI, TIEPUOJ M YacToTa KojeOaHuM, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh
CBETA, M0Ka3aTesb MPEIOMIICHUS CPEbl U Jp.), IPU OMKMCAHUH MTPABUIIbHO TPAKTOBAThH
(bu3MYECKUI CMBICIT UCIIOJIb3yEMbIX BEJIUYHH;

— XapaKTepu3oBaTh CBOMCTBAa TeJ, (U3MUECKUX SBICHUH U MPOIIECCOB,
UCIIOJIb3Ysl 3aKOH COXPAaHEHMsI SHEPrHH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIIMII
CYNEPIIO3ULIUHA CHJI, TPUHIUII OTHOCUTEIBLHOCTH [ 'anmunesi, 3akoHbl Hpr0TOHA, 3aKOH
COXpaHEHUs! UMITYJIbCa, 3aKOH BepHyIn, 3aKOH OTpa)K€HUsS W MPEJIOMJIEHHUS CBETAa,
dbopMyy TOHKOHM JIMH3BI, IPU 3TOM pa3jinyaTh CIOBECHYIO (hOPMYJIHMPOBKY 3aKOHA
Y €r0 MaTEMaTUYECKOE BBIPAKEHUE;

— pelaTth 3aJaud MO0 M3Y4YaeMbIM TeMaM Kypca, BbIOMpas COOTBETCTBYIOLLYIO
(Gu3NYeCKyl0 MOJENb C HCIOJIb30BAaHUEM 3aKOHOB U (OPMYJ, CBS3bIBAIOIIMX
(bU3UYECKUC BETUINHBI,

— TPOBOJUTH IPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHUMN, OmNpenesss
CpellHEE 3HAUEHHWE U3MEPAEMON BEJIWYMHBI M MOTPEIIHOCTh PE3YyJIbTaTOB IPSIMBIX

HU3MepEeHU, 000CHOBBIBATh BHIOOP CIIOC00a M3MEPEHUS (M3MEPUTENHHOTO TPUOOpPA);
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— coOmrogaTe mpaBWia TEXHHKM Oe€30macHoro Tpyjaa npu  pabdore
C J1abopaTopHBIM O00OPYJOBAHUEM, XapaKTEPU30BaTh MPUHIIMIT JEHCTBUS TPUOOPOB
U TEXHMYECKUX YCTPOWMCTB, HCIONB3YS OCOOCHHOCTH (DU3HUECKUX SIBIICHUM,

HE0OX0MMbIe (PU3NIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC

Ne
/o

HaumeHoBaHue pa3jie/ioB
H TeM Kypca BHEYPOYHOM
AeSITeJIbHOCTH

KoaunuecTtBO
JaCcOB

OcHoBHoOe coaep:kanue

®opma padboTbl/XapaKTepUCTHKA
AeATeJIbHOCTH 00y4aroIuXCs

Paznen 1. ®usuka u ee posib B NO3HAHUHN OKPY:KAIOIIEro MUpa

11

®usnka — OCHOBA pa3BUTHUS 2 JlocTuKeHMsT  OTE€YECTBEHHOM  Hayku | I'pynmoBbie HPOEKTBI 110 HCTOPUU Pa3BUTUSA
TEXHUKHU U TEXHOJIOTHI U TEXHUKH KOCMOHAaBTHKHM (paboTa ¢ aHHOTUPOBAHHBIM
CIIMCKOM PECypCOB, BBIOOP TEMbI, IMOATOTOBKA
U 3alUTa Pe3eHTALH)
1.2 | ®usnyeckue BETUINHBI 2 N3mepenune buznueckux BennuuH. | IIpoBenenne skcnepumenTa:

Knaccudpukanus uW3MEpUTENbHBIX TpH-
O0poB.
peHusl.

[TorpemHocTs HPSAMOro H3Me-
HNHutepBanbHOE
MIOIPELIHOCTH

IIPEACTABIICHUE
ITonstue
O IIOTPEIIHOCTH KOCBEHHOI'O0 U3MEPEHUS
(Ha TpuMepe KOCBEHHOTO H3MEpPeHUs

HU3MCPCHUH.

pa3MepoB MajblX Tel M KOCBEHHOTO

u3MepeHusi o0bemMa  TBEPIOTro

C TOMOIIBIO MEH3ypKH). Merona rpaHull

TCIa

A1 OHCHKHM IOTPEHIHOCTH KOCBEHHOI'O
HU3MCPCHUA

e II3mMepeHue TemrepaTypbl IpU  ITOMOLIU

KHUJKOCTHOTO TEpMOMETpa U  JlaT4uMKa
TEMIIEPATYPBI.
e lI3mepenue oObemMa TBEpAOro Tela C

MOMOIIIBKO MCH3YPKH, 3allMCh IOTPCHIHOCTH
HA3MEPEHUSL.

e II3Mepenue pa3smMepoB MallbIX OOBEKTOB
C YyKa3aHUEM [OTPEIIHOCTH KOCBEHHOTO

U3MEpEHUs

Pa3nen 2. [lepBoHayaibHbIe CBeAeHHS 0 CTPOCHUH BellleCTBA

2.1

I[BI/I)KCHI/IC HacCTHuIx
BE€IICCTBA

1

Huddysus. bpoyHoBckoe ABHKEHHE

IIpoBenenne JKcepuMeHTa:

e OnmpITEl MO HAOMIOJACHUIO OpPOYHOBCKOTO
IBrKeHUS U Tuddy3un.

Pemenne  KavyecTBEHHBIX  3ajad4 Ha

00BsICHEHHE SABJICHUH B )KU3HEHHBIX CUTyalusiIXx
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HaumeHoBaHue pa3jie/ioB
Ne . | KontudecrBo ®opma padboTbl/XapaKTepUCTHKA
U TeM Kypca BHEYPO4YHOM OcHoBHOe coaep:kanue
n/n 4acos AeATeJbHOCTH 00y4aroHuXCs
HAeATeJbHOCTH
2.2 | ArperaTHbl€ COCTOSIHHS 1 ArperaTtHbie cocTosiHus BeniectBa. [lons- | IlpakTudyeckas padora: MIOCTPOCHUE
BElIeCTBa THE O KPHCTAUIMYECKUX U amMopdHbIX | kpuctamwmnueckoil permretkd NaCl u  apyrux
TBEPABIX TeTaxX. AHU30TPOIHUS CBONCTB BEIIECTB, 00BbACHEHNE aHU30TPOIHH CBONCTB
Paznen 3. /IBukeHune U B3auMo/ieiicTBHE TeJl
3.1 | MexaHWYeCKOW JBUKCHHE 4 Cpenusis  ckopoctb. Pasubpie crocoObl | [IpoBenenue 3kcnepuMenTa:
ONHUCaHUs JIBHOKEHUS (Tabmunpl, | @  V3MepeHue cpeaHeidl CKOPOCTU (IBHKEHHE
rpadukn). I'paduku  3aBHCHMOCTEH | Momenu AIEKTPUYECKOTO aBTOMOOMIIS,
BCJIMYMH, OTHMCHIBAIOIINX PABHOMECPHOC | CKOJIbXEHHE OpycKa IO HAKJIOHHOW IJIOCKOCTH
napwkenue.  OnpeneneHne INyTH 1O | W Ap.).
rpauKy 3aBHCHMOCTH CKOPOCTH OT | e MccremoBaHue 3aBHCHMOCTH cpenHen
BpEMCHHN (st PaBHOMCPHOI'O Hu CKOpOCTH OpycKa MpH €ro ABUKEHUU BHU3 110
HEPaBHOMEPHOT'O JIBHKECHH) HAaKJIOHHOM TUIOCKOCTM OT Yrja HaKJIOHA
IJIOCKOCTH.
Pemenne pacdeTHBIX 3aJa4 Ha CPEAHION
CKOPOCTB, c HCII0JIb30BaHUEM
rpaduKoB/TabNUI] 3aBUCUMOCTU CKOPOCTH U
OyTH OT BPEMEHM IIPU PAaBHOMEPHOM U
HEPABHOMEPHOM JBUKEHUU
3.2 | [InotHOCTH 2 CBsi3p  IUIOTHOCTH € KOJIMYECTBOM | PelieHmne skcnepuMeHTAJIbHBIX M PACYeTHBIX
MOJIEKYJ B eIuHuIle oObeMa BEIIeCTBa. | 3aa4 BBICOKOTO, OJMMIIMAJHOTO YPOBHEU
Cmecu wu  cmuaBbl. [loBepXHOCTHas | CIOKHOCTH HAa CPEAHIOK IJIOTHOCTH, IOBEPX-
U JIMHEHHAas IJI0THOCTh HOCTHYIO U JINHEHHYIO INIOTHOCTh
3.3 | Cunbl. Bunsl cun 4 Cuna ynpyrocru. IIpoBenenne 3xcnepuMeHTa:
Cuna TpeHUs CKOJIbKEHMUSL. e lI3MepeHue JKECTKOCTH OAHOW IHPY>KUHBI
PaBHOpelicTBYIOmMAs CUIT U KECTKOCTU JBYX IPYXKHH, COCIUHEHHBIX
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n/n

HaumeHoBaHue pa3jie/ioB
H TeM Kypca BHEYPOYHOM
AeSITeJIbHOCTH

KoaunuecTtBO
4acoB

OcHoBHOe coaep:kanue

®opma padboTbl/XapaKTepUCTHKA
AeATeJbHOCTH 00y4aroHuXCs

MEXy coO0OM IMocaenoBaTeIbHO WIN Hapai-
JICJIBHO.

e lccnenoBanue 3aBUCUMOCTH  PaCTSKCHMS
IPYXKUHBI OT Macchl IOJBELIMBACMBIX
Ipy30B.

e lccnenoBanue 3aBUCUMOCTU CHJIBI TPEHMS
CKOJIBKEHUS  OT  CHIBl  HOPMAaJIbHOIO
JABJICHUST W HE3aBUCUMOCTU OT IUIOIIALU
IIOBEPXHOCTU CKOJbXeHud. [IpencraBnenue
pe3yIbTaTOB UCCIIEOBAaHUM B BUIE TPapUKOB
C  yKa3aHWEM [IOIPEIIHOCTEH  IMPSAMBIX
U3MEPEHUM.

Pemienue pacuyeTHbIX 3a/1a4 ¢ IPUMEHEHUEM

bopMy1 U1 U3YUYEHHBIX CHJT

Pa3pnen 4. /laBiieHue TBepAbIX TeJl, dKUAKOCTEH M ra30B

4.1

JlaBnenue TBEpABIX TEIL
I'mppocratnueckoe
JaBJICHHUEC B ) KUAKOCTHU

6

dopmysia a7 BBIYUCICHUS AaBICHUS
TBepaoro Tena. [lepenada naBneHus
B TBEPABIX TECJIAX.

dopmyna 15t THAPOCTATUYECKOTO
JIaBJICHUS B )KUAKOCTH. MaHOMeTp.
CooOmaromuecs cocyabl

IIpoBenenne JKcepuMeHTa:

e lccimenoBanne  3aBUCHMOCTH  JIaBJICHUS,
OKa3bIBa€MOI'0  YEJIOBEKOM  Ha  IIOJ,
B 3aBHCHUMOCTM OT IUIOIIAJU  OIOPbI
(6ocukoMm, Ha KaOIyKax ® T. 11.).

e lccrnenoBanue 3aBUCUMOCTH THIpOCTaTHYEC-
KOrO JaBJ€HHUS B JKUAKOCTU OT TIJIyOUHBI
(c momompto U-00pa3HOro MaHOMETpa
U JaTYHKA).

NupuBunyaasHbiii npoekT «Kak BbeIOpaTh

00yBb IS 3I0POBHS?»
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HaumeHoBaHue pa3jie/ioB

M T€M Kypca BHEYPOYHOM
n/n yp yp 4acoB
AeATEeIbHOCTH

KoaunuecTtBO

OcHoBHOe coaep:kanue

®opma padboTbl/XapaKTepUCTHKA
AeATeJbHOCTH 00y4aroHuXCs

NuanBuayaJbHbIA MPOEKT 00 HCCICTOBAHUU
MOpCKUX TiyOuH (6artuckadpl, Oatuchepsl,
rI1yOOKOBO/IHBIE )KUBOTHBIE).

Penenne kauecTBEHHBIX M PACUYETHBIX 3a/1a4

4.2 | AtmocdepHOe naBiaeHue 3

3aBHCHUMOCTh aTMOC(HEPHOrO JaBJICHUSA
OT BBICOTHI HaJl ypoBHeM Mops. [Ipubopsl
JUIS. U3MepeHust aTMOC(hepHOro JaBIeHUS

IIpoBenenne IKcnepuMeHTA:

e HaGmogenue mnposBiIeHUs aTMochepHoro
JIaBJICHUSI.

e llccnenoBanue 3aBHCUMOCTH aTMOC(HEPHOTO
JABIEHUS  OT  BBICOTBI  OTHOCHUTEIIEHO
MTOBEPXHOCTU 3€MJIH.

Pemienne kavyecTBeHHBIX 3a4a4 JKU3HEHHOT'O

XapakTepa Ha aTMOC(epHOe JAaBJICHHUE

4.3 | BertankuBaromas cuia 2

Britankuparomas cujia, I[eﬁCTBYIOHlaH

CO CTOPOHBI KMIKOCTM WJIH Tasa
Ha MOTrpyXEHHOe B HUX Teino. IlnaBanue

CYZAO0B U BO3AYXOIIIAaBAHUC

IIpoBenenne JKcepuMeHTa:

e lccnenoBaHnue 3aBUCUMOCTH Beca Tena B
BOJIe OT 00beMa MOTPYKEHHOW B KHMJKOCTb
YacTH TeNa.

Pemenune kauecTBEHHBIX U PACYETHBIX 3a1a4

BBICOKOT'0, OJIUMITUAJHOTO YPOBHEH CIIOKHOCTH

Ha BBITAJKUBAIOIIYI CHIy, IIJJaBaHUE TEJ

Y BO3JYyXOIlJIaBaHUE.

NuauBuayajibHble MPOEKTHI 110  HCTOPUU

BO3yXOIlJIaBaHUA n IMPUMEHCHUTIO

COBPEMEHHBIX a3pPOCTaTOB

Paznen 5. Padora 1 MOIIIHOCTB. JHEPIUst

5.1 | IlpocTbie MEXaHU3MBI 3

VYcnosue paBHOBecus pbryara. [lonucmnacr.

[IpocTteie  mexaHuW3Mbl B NPUPOAE

IIpoBenenue IKCepUMEHTA:
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n/n

HaumeHoBaHue pa3jie/ioB
H TeM Kypca BHEYPOYHOM
AeSITeJIbHOCTH

KoaunuecTtBO
4acoB

OcHoBHOe coaep:kanue

®opma padboTbl/XapaKTepUCTHKA
AeATeJbHOCTH 00y4aroHuXCs

1 TCXHHUKEC

e [IpoBepka yciioBUs paBHOBECHS pbIyara.
Pemrenne sxkcnepuMeHTAIBLHBIX 33124 HA COe-
TUHEHME OJIOKOB.

Pemenne KadecTBEHHBIX 3a4a4, CBSI3aHHBIX
C BBISBJICHHEM JICHCTBUS MPOCTHIX MEXaHU3MOB
B pa3IMYHBIX WHCTPYMEHTaX 51
MPHUCIIOCOOJICHHSX, HCIIOJIB3YEMbIX B OBITY U
TEXHHKE, a TaKXe
B )KMBBIX OPraHHU3Max

5.2

3aKOH COXpaHEHHUs
MEXaHUYECKOM sHepruu

Kunernueckas u moTeHIMAIbHAS SHEPTHSL.
3aKoH COXPaHEHHUs MEXaHNYECKOU
JHEPrUu

Pemenue Ka4eCTBEHHBIX U PACYETHBIX 3a/1a4
Ha NPUMEHEHUE 3aKOHA COXpPaHEHUs MEXaHU-
YECKOM DHEPruu

OBIIEE KOJIMYECTBO
YACOB 110 NTIPOT'PAMME

34
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8 KJIACC

TeriooOMeH ©  TEMJIOBOE pPaBHOBECHE.

3akoH HproToHa—Puxmana. VYpaBHeHue
TEIIOBOTO OanaHca. ITponeccel
IIpEeBpaLICHUs BEILECTBA

13 OJTHOTO arperaTHoOro COCTOSIHUS B Ipyroe
(nnaBieHue M KpucTajuM3auus (OTBepe-
BaHUE), UcNapeHue (KUMeHrne) U KOHAeHca-
nus, CcyonmuManus W AecyOnmmarius).
N3menenue BHYTpPEHHEHN SHEPIuu
npu ($a3oBbIx nepexonax. [paduueckoe
MPECTaBICHUE MPOIECCOB HarpeBaHus /
OXJIAKICHMS BEILECTBA

HanmeHnoBanme
Ne KoumnuectBo ®opma padboTbl/XapaKTepUCTHKA
pa3aeyioB U TeM OcHoBHOe coJep:kaHue
n/n YacoB AeSITeJIbHOCTH 00Yy4YaIoIIUXCs
yueOHOro npeamMera
Pa3nen 1. TenioBble siBiaeHUsE
1.1 | CtpoeHue u cBOMCTBA 3 Mogenu TBepAOro, XKHUIKOTro U razoodpasnoro | [IpoBeaenne 3kcnepuMeHTa:
B€IICCTBA COCTOSIHUM B€IICCTBA. AJIJIOTpOHHLIe ° BmpamI/[BaHp[e KpHUCTAJITIOB HOBapeHHOf/'I COJIn
Moau(UKaAIUH YTIIepoa. WJIM MEIHOTO KyTopoca.
[ToBepxHOcTHOE HaTsKeHue, cMmauuBanue, | [IpoBenenue " 00bsiICHEHUe ONBITOB,
KalWJUIIPHBIE SIBICHUS. JEMOHCTPHUPYIOIINX TMOBEPXHOCTHOE HATSIKEHUE,
Koadbdunuent MMOBEPXHOCTHOI'O | KallWJUISIPHBIE SIBJICHUS U SIBJIICHUSI CMAauUBaHUSI.
HaTSHKEHUS JlabopaTtopnassi  padora 10  U3MEPEHUIO
K02 (purmenTa moOBEpXHOCTHOTO HATSIKEHUS.
Pemienne KayecTBEeHHBIX 32124 M BBINOJTHEHHE
KOHTEKCTHBIX 3aJaHU i
1.2 | TemnnoBble mpoIiecchl 8 VnenbHas TEMJIOEMKOCTh BeuectBa. | [IpoBeneHne IkcnepuMeHTa:

e HccaenmoBanue npouecca TemooOMeHa
MPU CMEIIMBAHUU XOJIOJHON U TOPSYEH BOJBI.

e lccnenoBanue (pa3oBBIX MEPEXOI0B.

3aganus Ha OOBSICHEHHE TPOIECCOB, CBS3aHHBIX

C TNEePEXO0JIOM BENIECTBA M3 OJHOTO arperaTHoro

COCTOSIHUSL B PYTOe€.

Pemenue 3aaa4

OJIMMITMAJHOT'O ypOBHCfI CJIIOKHOCTH

PACYETHBIX BBICOKOTO,
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HaumenoBanue

Ne KoumnuectBo ®opma padboThl/XapaKTepUCTHKA
pa3/iesioB U TeM OcHoOBHoOe cojiep:KaHHe
n/n YyacoB AeSiTeJIbHOCTH 00YyYaIoIUXCS
y4eOHOro npeamera
1.3 | TennoBble gBUTaTENN 3 [IpuHuuns! paboThl TEIUIOBBIX ABUrateneil. | [pynnoBbie NPOEKTHI 110 TEMaM:

KIIJI TemmoBoro pgBurareias. TemaoBbie
JIBUTATEN U 3alllUTa OKPY’KAIOIIEH Cpefbl.

Tennopnie IIOTCPHU B TCITIOCCTAX

— TIPOrHO3UPOBAHUE JKOJIOTHUYECKHUX
IOCIEACTBUM  HCIOJB30BaHUSA  JBUraTescH
BHYTPEHHETO CrOpaHus,

— TIPOTHO3UPOBAHUE DKOJIOTUYECKUX

HOCJIGI[CTBI/II;'I HUCIIOJB30BaHHUsA TCIIJNIOBBIX U

TUAPOIIEKTPOCTAHIIMM.
Pemienue  pacyeTHbIX  3aJa4  BBICOKOIO
U OJMMIIMAJHOTO  YPOBHEH  CIOKHOCTH  Ha

NPUMEHEHUE 3aKOHA COXPAHEHUS U IPEBPAICHUS
SHEPruu
B MEXaHWYECKUX U TEIUIOBBIX IIpoLeccax

Pasnen 2. DiekTpuyeckne u MATHUTHBIE SIBJI

CHHUA

2.1 | 3apsokeHHBIE Tela 4 Onektpuzarmusi  Ten. 3akoH  Kynowna. | [IpoBeneHue 3kcnepuMenTa:
U X B3aMMOJICHCTBHE DNeKTpUUecKoe 1oJje e DJieKTpu3aiusi U OOBSICHEHUE JJICKTPU3AIHNH
TeJ, B3aUMOJICHCTBHE 3apsyKEHHBIX TETl.
Pemienne KavyeCcTBEHHBIX 3aJa4 IPAKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa Ha AJIEKTPU3ALIUIO
TpeHHEM
2.2 | IlocTostHHBIN 10 [TocnenoBarensHoe  u  mapawiensHoe | [IpoBeneHue IKCIepUMeHTA:

ANEKTPUYECKUNA TOK

COCTMHEHHE MPOBOIHUKOB.
OJIC B nienu moCTOSIHHOTO TOKa. 3akoH OMa
JUISL  TIOTHOW 1memu. Pacder mpoCThIX
AJIEKTPUYECKUX LIETEN

DJNeKTpUYecKue 1Iend U MOoTpeduTenu

AJIEKTPUUECKON PHEPTUU B OBITY

e [IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUN
IIpU  IIOCJIENOBATEIBHOM COCAVUHEHUU [JBYX

pEe3UCTOpOB, MpaBWJa JUIsl  CWJIBI  TOKa

MIPH MTAPaJLICIIEHOM COCTUHEHUU PE3UCTOPOB.

e Onpenenenne OJIC U BHYTPEHHEro COMPO-
TUBJICHUS UCTOYHUKA TOKa.
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HaumenoBanue

Ne KoumnuectBo ®opma padboThl/XapaKTepUCTHKA
pa3aesioB M TeM OcHoBHOe coaep:kaHue
n/n YyacoB AeSiTeJIbHOCTH 00YyYaIoIUXCS
y4eOHOro npeamera
e [IpoBepka BoInoaHeHUs 3aKkoHa OMa 111 MOJTHOM
LEIU.
e Omnpenenenne KII/] narpesarensi.
Pemienne pacueTHbIX 3a4a4 Ha CMEIIaHHbBIC
COCAMHEHHUSI TPOBOJHHUKOB; C HCIOJIB30BAHUEM
3akoHa Owma I TMOJHOM 1IeNH; BBICOKOTO,
OJINMITHA/IHOTO YpOBHEM CIIOKHOCTH
Ha KII/[ narpeBarens
2.5 | MarHuTHbI€ SIBIEHUS 3 JleficTBre MarHUTHOTO NOJIs Ha MpoBOJHUK | [IpoBeeHHe IKcIepUMeHTA:
¢ tokoMm. Cuna Amnepa u onpejenenue e | o MccienoBanue IeWCTBHS MAarHMTHOTO — IOJIS
HarpaBJIeHUs. DIEKTPOABUTATEIb TOCTOSH- Ha MTPOBOJIHUK C TOKOM.
HOT'O TOKa. NuauBuayanbHble NPOEKThI: TPUMEHEHUE CHIIBI
Cuna JlopeHua u onpesiefieHue ee Hanmpas- | AMnepa W cuibl  JIopeHIla B TEXHHYECKHX
JICHUA. yCKOpI/ITeJII/I 3apsKCHHBIX YaCTUI] yCTpOﬁCTBaX
2.6 | DIeKTpOMarHuTHAS 3 Onektporereparop. CrnocoOsl monyudeHus | [pynnoBble NpoeKTHI IO TEMaM:
WHIYKIUS 3IEKTPUUYECKON IHEPTUU — OJIEKTPOCTAHIIMM Ha BO300HOBISIEMBIX HCTOY-
HUKaX SHEPTHH;
— 9KOJIOTHYECKHE MPOOIEMBbI JHEPTETUKH;
— TOTUTMBHBIE DJIEMEHTHI U DJIEKTPOMOOHITN
OBHIEE KOJIMYECTBO 34

YACOB 110 TIPOI'PAMME
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9 KJIACC

Ne
n/n

HaumeHoBaHue
pa3aeyioB U TeM
yueOHOro npeamMera

KoaunuectBo
JacoB

OcHoBHoOe cogepkaHue

®opma padoTbl/XapaKTePUCTHKA
AeATeTbHOCTH 00yYaroHXCs

Pa3zgea 1. Mexannueckue siBJICHUSA

1.1

Mexannueckoe
NBIDKEHHUE U CIIOCOOEI
€ro ONHUCAHUS

20

Crioco0b1 OIMNCaHUA MCXaHHUYCCKOI'O
JABHKCHHA. B CKTOPHLIC BCJIMYHUHEI,
orcpanuunu C BCKTOpaMu, IIpOCKI NN

BEKTOpOB. Panmyc-BeKTOp MarepualibHOU
IepeMelIcHEe  Ha
[Tepemenienue

TOYKH, IIJIOCKOCTH.

IpU  PaBHOYCKOPEHHOM
MPSMOJIMHEHHOM JBIKeHUH. [ padudeckas
HMHTEPIpETALS
NPOMJEHHOrO MYTH W TEPEeMENICHUs s
NPSAMOJIMHENHOTO JIBHKEHUA. J[BHKeHHe
Tesa, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY.
CKOpoCTh U YCKOpEHHUE MPU JBUKEHUU T10
OKPYKHOCTH.
OKPYKHOCTH IIOJl JI€WCTBUEM HECKOJIBKHUX

CHJI.

YCKOpEHUs, CKOPOCTH,

JIBro>xeHue Ten o

IIpakTHKYM N0 pelieHnIo 32124 M0 TeMaM:

- paBHOMEPHOE MPSMOJIUHEHHOE JBUKCHUC

- YCKOpPEHHE CBOOOTHOTO TIaICHUS

- OauTMCTHYECKOEe JBWXKCHHE (MO YyrioM K
TOPU30HTY)

- JIBKCHHE Tella C YCKOPEHHEM CBOOOIHOTO
T ICHHUS

- paBHOMEpPHOE MABI)KEHHE 10 OKPYXKHOCTH U
HEHTPOCTPEMHUTEILHOE YCKOPEHUE

Pewenue rpagpuyecknx 3a1a4 Ha
PaBHOYCKOPEHHOE IBUKECHHE
Pemienue  pacyeTrHbIX, Ka4YeCTBEHHBIX H

IKCHEPUMEHTAJNBHBIX 33/1a4 Ha JBHXXEHHUE TIO0
HaKJIOHHOM IIJIOCKOCTHU

IIpoBeaeHnne IKCIEPUMEHTA!

Onpenenenue
PaBHOYCKOPEHHOM JIBH>KECHUH

110 HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH TYTH OT BPEMEHHU
MIpH PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HauaJabHOU

YCKOpEHUs Tena npu

CKOPOCTH.

UccnenoBanue nBukeHus Tena, OpOLUICHHOTO MOJ
YIJIOM K TOPU30HTY.

N3mepenue neprona U 4acToThl oOpalieHus Tena
10 OKPY>KHOCTH.
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HaumenoBanue

Ne KoumnuectBo ®opma padoThl/XapaKTePUCTHKA
pa3aesioB M TeM OcHoBHOe coaep:xaHue
n/n JacoB AeATeJIbHOCTH 00y4aromuXCcs
y4eOHOro nmpeamera
1.2 | B3aumopeicTBue Ten 3 3akoH bepnyiu u nogbEMHas cuia Kpbuia | PelneHne  KayeCTBEHHBIX M PacUYeTHBIX
3agay4

IIpoBenenue IkcnepuMeHTa:

e OnbITHI, JEMOHCTPUPYIOIIUE JECHCTBHE 3aKOHA
bepnymiu, u ux oobscHeHue.

I'pynnosbie NpOEKTHI 110 TEMaM:

Hcropus pa3sBUTHS OTEYECTBEHHOM T'PakKIaHCKOMN
aBUALUU.

Cyna Ha TOJIBOAHBIX KPBUIbSX.

AHTHKPBUIO Ha CKOPOCTHBIX aBTOMOOMIISIX.
JIBr>KeHue roe3a Ha MAarHUTHOM MOJTYIIKE

1.3 | 3akoHBI cOXpaHEeHUs 4 3aKOHBl  COXpaHEHMs  HUMIyJbca U | PemieHue pacyeTHbIX 3a1a4
MEXaHUYEeCKOI suepruu | lIpoBeneHne sxcnepumeHTa:
(ynpyrue/Heynpyrue CTONIKHOBEHHs). | ® OKCIEPUMEHT 110 ONPEICICHUIO KHHETHYECKOI

SHEPTUU TeJla MO JJIMHE TOPMO3HOTO My TH

e JlaGoparopnas pabora "OmnpeneneHue paboThI
CWIBl yOPYrOCTH TpH TOABEME Tpy3a C
UCTIONb30BaHUEM HETIOABM)KHOTO M TOABH)XHOTO

PaGora cumnel

0J10KOB"
Pa3znen 2. Mexanuyeckne Ko0Jie0aHUs U BOJHBI
2.1 | MexaHuueckue 1 N3mepenue yckopeHust CBOOOTHOTO Pemenue kayecTBEHHBIX H PACYETHBIX 32124
KoJe0aHus MaJICHUS IIpoBeaenne 3kcnepuMeHTa:
e 3mepenue yckopeHusi CBOOOTHOTO MaICHHS.
2.2 | Mexanuueckue 1 Pacnipoctpanenne u ortpaxeHue 3Byka B | [IpoBeneHHe 3kcnepuMeHTa:
BOJIHBI. 3By1( Ppa3siInYHbBIX Cpeaax. OHpe)IeJ'IeHI/Ie rpaHuIl HJaCTOThI CJIBIIIINUMBIX

3BYKOBBIX KOJICOAHUH.

HaGmonenne wu  oOBsSCHEHHME aKyCTHUYECKOTO
pe3oHaHca.

I'pynnoBbie MPOEKTHI IO TEMAM:

e Vcronp30BaHne 3ByKa (WJIM YJIbTpa3ByKa) B
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HaumenoBanue
pa3iesioB u TeEM

n/n
y4eOHOro nmpeamera

KoaunuectBo
JacoB

OcHoOBHOe co/iep:KaHue

®opma padoThl/XapaKTePUCTHKA
AeATeTbHOCTH 00yYaroHXCs

TEXHUKE (IXOJIOKALMs, YIAbTPa3ByK B MEAULIMHE U
Ap.).

e 3BYKH B IPUPOJIE.

e AHanu3 JaHHBIX O PErHCTpallK 3eMIETPSACEHUI
Y B3PBIBOB C IIOMOLIbI0 CEHCMHUECKUX BOJIH.

e Untepdepeniuss u  audpakuuss BOIH Ha
MOBEPXHOCTHU BOJIBI.

Pasgen 3. CBeToBbIe SIBJICHUS

3.1 | 3akoHEI
pacmipocTpaHeHus
cBeTa

OnTtruueckuii MuUpax

JKCNepUMEHTAIbHOE HCCeI0BaAHUe N3MEHEHUS
ONITHYECKOU CHIIBI TIPH CIIOKEHUHU TOHKUX JIMH3.
BbinoJiHeHHe OMBITOB IO BOCHPHITHIO IIBETa
MPEIMETOB TIPU WX HAOJIOJICHUN Yepe3 IBETOBBIC
(GuIbTPHI (LIBETHBIE OUKH).

BobinoJiHeHHe IPYNNOBBIX MPOEKTOB:
[Toctpoenne wuzo0pakeHudt B cobuparomeit u
paccenBaroUIe JIMH3aX.

OnTuyeckHii CBETOBO/I.

Paznea S. IlpakTHKYM 110 pelieHHIO 3a/1a4

5.1 | IloBTOpenue u 4 [ToBTOpeHmUe u 060061IeHNE NuauBuayanbHas U rpynnoBasi padora:
00o0011eHne 1 Pemenne KoOMOMHUPOBAHHBIX U e PenieHre SKCIIEPUMEHTAIBHBIX 33/a4.
MPAaKTUKYM II0 HEeCTaHJAPTHBIX 3a74a4 NOBBIIICHHOTO U e Pemenne 3amay, TpeOyrOmMX INPUMEHEHHS
peLIeHHIO 3a1a4 BBICOKOT'O YPOBHEH CII0KHOCTH 110 BCEM HECKOMBKUX (PM3HYCCKHX 3aKOHOB.

paszenam Kypca 9 Kiacea. e Iloctpoenne  rpauKoB, YEepTEKEN u
SKBHUBAJIECHTHBIX CXEM. AHAJIN3 YCIOBHSI, OLIEHKA
PEATMCTUYHOCTH MOJTYYEHHOT'O OTBETA.
OBHIEE KOJIMYECTBO 34
YACOB IO ITPOT'PAMME
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