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@®oHJ OLICHOYHBIX CPEACTB pa3paboTaH Ha OcHOBe paboueil mporpammbel OY]J1.09
®dusuka (yriryOJaeHHBIH ypoBeHb), B cooTBeTcTBUM C TpeboBanusamu PI'OC CIIO mo
crietmanbHOCTH 21.02.19 «3emueycTpoicTBO», YTBEPKAEHHOIO MPUKAa30M MUHUCTEpPCTBA
npocenieHuss PO ot 18.05.2022 Ne 339, pekomeHpanusiMu MHUHUCTEPCTBA MPOCBEILICHUS
P® 1o peamuzanuu cpenHero ooOmero o0pa3oBaHUS B npejenax OCBOEHUS
o0pazoBaTeIbHON MPOTpaMMbl cpeiHero npodeccuonaibHoro oopazosanus ot 01.03.2023
r. Ne 05-592 u mpumepHoO# mporpaMMoi 00IIe00pa30BaTENHHON YyUSOHOW JUCITUTUIHMHBI
«Dusukay a1 mpodeccHoHanbHBIX 00pa30BaTENbHBIX OpTraHU3aIMi, PEKOMEHOBAaHHBIX
®denepanbHBIM  TOCYJAPCTBEHHBIM  OIOKETHBIM  00pa30BaTEIbHBIM  YUPEKICHUEM
JOTIOJTHUTETHHOTO poeccuoHanTbEHOTO oOpa3zoBaHuUs «HHCTHTYT pa3BUTHS
npodeccuonansuoro obpazopanus» (OI'BOY IO «UPIIO») B kadecTBe NMPUMEPHBIX
IPOrPaMMBbI JIJIsl peajnu3aliid OCHOBHOM MPOQeCCHOHAIBHON 00pa30BaTEIbHOM MPOrPaMMBbI
CIIO na ©6a3e OCHOBHOTrO o00Imero oOpa3oBaHUS C TIOJYYCHHEM CpEIHEro OOIIero
oo6pazoBanus (IIporokon Ne 14 ot 30 Hosi6pst 2022 1.)



1. HacnopT (l)onz[a OLCHOYHBIX CPEACTB Jifl NPOBECACHUA HpOMe)l(yTO‘{HOﬁ
arTreCraluu 110 IMCHUMIIJIMHE

1.1 ey 1 32124 NPOMEKYTOYHOM aTTeCTANUM

Lenpro NpoMeXyTOUHOM aTTecTallMd OOYyYaroLIUXCsl SBISETCS YCTaHOBJIEHUE
COOTBETCTBUS pE3yJbTaTa OCBOEHUS OOYYAIOLIUMMCS JUYHOCTHBIX, METANPEIMETHBIX,
IOPEIMETHBIX PpEe3Yy/lbTaTOB OCBOEHUS MPOTrpaMMbl JUCLMILIMHBI TpPEOOBaHUSAM K
pe3ysibTaTaM OCBOEHHUS OCHOBHOW oOpaszoBatenbHOi mporpammbel  PI'OC  cpeanero
obmero oOpa3oBaHusi, CGHOPMHPOBAHHOCTH OOIMX KOMIIETEHIIUHA TpeOOBaHUSIM
denepanbHOTO rOCy/1apCTBEHHOTO 00pa3oBaTEIbHOTO cTaHjaapTa CpEeIIHEro
npodeccuonanbHoro obpazoBanus mno crneuuagbHocTd 21.02.19 «3emneycTpoiicTBOY,
paboueit mporpammsl yueOnoi quctumiuasl OV J1.09 ®usnka (yriayOneHHbIH ypOBEHbD).

['maBHOM 3a7auell TPOMEKYTOYHON aTTECTAIMM O0YYaIOUIUXCsl SABIJISIETCS IPOBEpKa
U OLIEHKa YPOBHS OCBOCHHMS OOYyYalolMMHUCA MpPEIMETHBIX pPEe3yJbTaTOB OCBOEHUS
nporpaMmsl yueono auciumminabl OY J1.09 ®usnka (yriryOJeHHBIH YyPOBEHB ).

IIpenmeTHbIE pe3yJbTATHI:

[11 chopmupoBaHHOCTH TOHMMaHUS poJid (U3UKA B SKOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COIIMANIbHON U 3TUYECKOH cdepax NeaTeTbHOCTH YeI0BEKa; pOJIn
U MecTa (PU3MKM B COBPEMEHHOM HAy4YHOW KapTUHE MHUpPA; POJM aCTPOHOMHUU B
MIPAKTUYECKOM JEATEIbBHOCTH YEJIOBEKa M JaJbHEHIIEM HAYYHO-TEXHUYECKOM
pa3BUTHY;

[12 chopMUpPOBAHHOCTH CUCTEMbI 3HAHUU O (PUBMYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, JACHCTBYIOIIMX HAa YPOBHSAX MHUKPOMHpPA, MaKpoMupa U
Meramupa, TMpeACTaBICHU O BceoOIeM xapakTtepe (U3HYECKUX 3aKOHOB;
MPEACTABICHUA O CTPYKType TMOCTPOCHUSI (U3UUECKOW TEOPUHU, YTO IO3BOJIUT
OCO3HaTh pPOJIb (YHIAMEHTAIBHBIX 3aKOHOB U TMPHUHIMIIOB B COBPEMEHHBIX
NPEACTABICHUSIX O MPHUPOJE, IMOHATh TPAHMIBI MNPUMEHUMOCTH TEOPHUH,
BO3MOXXHOCTH WX TPUMEHEHUSl [JI1 ONHCAHUS E€CTECTBEHHOHAYYHBIX SIBICHUN U
IIPOLIECCOB;

[13 chopMUpOBaHHOCTh YMEHUS PA3INYATh YCIOBUSI IPUMEHUMOCTH MOJICICH
dbu3uYecKUX TeJl W TMPOIECCOB (SABJICHUM): HWHEpIUAIbHAs CHUCTEMa OTCUeTa,
MaTepuaibHas TOYKa, PABHOYCKOPEHHOE JIBJKEHHE, CBOOOJHOE MaJIeHHeE,
abcostoTHO ympyrasi aedopmaiiusi, abCOMIOTHO YIPYroe U abCOTIOTHO HEYIPYroe
CTOJIKHOBEHMS, MOJENeN rasa, >KUAKOCTH W TBEpPAOro (KpUCTaNIMYECKOro) Telna,
UJEAIbHOIO T'a3a, TOYEYHBIN 3aps]l, OAHOPOJIHOE JIEKTPUUECKOE IOJIE, OJHOPOAHOE
MarHuTHOE TIOJie, TapMOHHUYECKHE KOJeOaHMs, MaTEeMaTHYECKU MAasiTHUK,
VJCAIbHBIN  TPYXXUHHBIA  MasTHUK, TApPMOHUYECKHE  BOJHBI, HWJICAIbHBIN
KoJeOaTeNbHbI KOHTYp, TOHKas JHMH3a; MOJENed aroMa, aTOMHOIO sapa u
KBAaHTOBOW MOJIEJIN CBETA;

[14 cdhopMHpOBaHHOCT, yMEHHUS OOBICHITH OCOOCHHOCTH TPOTEKAHUS
bU3NYEeCKUX SBICHUN: MEXAHMYECKOE JBW)XCHHE, TEIUIOBOC JIBIDKCHHE YaCTHII
BEIIECTBA, TETUIOBOE PaBHOBECHE, OPOYHOBCKOE NBIKEeHHE, U dy3usi, UCIIapeHue,
KUIIEHUE W KOHJEHCALMs, IUIABIICHUE U KPUCTAJUIN3AlMs, HAIIPABICHHOCTD



TeIUIoONEepeaayu, JJIEKTPU3AIMU  Tel, HKBUIOTECHIUAIBHOCTH  MOBEPXHOCTH
3apSDKEHHOTO  MPOBOJIHMKA, JJEKTPOMArHUTHOM  WMHIAYKIUH, CaMOMHAYKIIUH,
3aBUCUMOCTH  CONPOTHUBIICHUS MOJyOpPOBOJHUKOB '"p-" ®  "n-TumoB"  OT
TeMIIepaTyphl, pe30HaHca, UHTep(hEePEHIIMN BOJH, TUPPAKIUHU, JUCTEPCUH, TTOTHOTO
BHYTpPEHHEr0o oTpaxxeHus, porosrddexr, dusznueckue MPUHIUIIBI CIEKTPATBLHOIO
aHanu3a W paboThl nasepa, "anbda-" u "Oera-" pacnanabl saep, raMMa-u3IydeHUE
anep;

[15 chopMupOBaHHOCTH YMEHUN TPUMEHSATH 3aKOHBI  KJIACCUYECKOM
MEXaHUKH, MOJICKYJISIpHOM (UMK W TEPMOIMHAMUKH, JIJICKTPOJUHAMUKH,
KBaHTOBOW (DPMBUKU IS aHAIHM3A U OOBSICHEHUS SBJICHUM MUKPOMHPA, MAKPOMHUPA U
Meramupa, pa3indarh YCIOBHUS (TPaHUIlbI, 00JACTH) MPUMEHHUMOCTH (U3UUECKUX
3aKOHOB, TOHMMAaTh BCEOONIUN XapakTep (YyHIAMEHTAIbHBIX 3aKOHOB (3aKOH
COXpPAaHEHHUS MEXAHUYECKOW »HHEPruM, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH
BCEMUPHOTO TATOTEHHUS, MEPBBI 3aKOH TEPMOJUHAMHKH, 3aKOH COXPaHEHHUS
AIEKTPUYECKOr0 3apsAjia, 3aKOH COXPAaHEHHsS DJHEPruh) M OTrPaHUYEHHOCTD
UCIIOJIb30BAaHUSI YACTHBIX 3aKOHOB; aHAJIM3UPOBATh (PU3NYECKHE MPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJOYKEHHUS, 3aKOHBl M 3aKOHOMEPHOCTH OTHOCHTEIBHOCTH
MEXaHUUYECKOTO JNBUXKEHUS, (OPMYJIbI KHHEMAaTUKU PaBHOYCKOPEHHOTO JBUKEHUSI,
npeoOpa3zoBanus [anuiiest 1t CKOPOCTH M MEepeMelleHus, Tpu 3akoHa HbroToHa,
MPUHLIUIN OTHOCUTEIBLHOCTU ['anuies, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHUsI HUMITyJIbca M MEXaHUYECKOW OHHEPTruu, CBA3b pPAOOTHI CHUIIBI C
M3MEHEHHEM MEXaHWYECKOW SHEpPruH, YCIOBHUS PaBHOBECHUSI TBEPAOrO TEJA; CBS3b
JABJICHUSI MJICAIBHOTO Tra3a CO CpPEIHEN KUHETUYECKOM SHEpruer TEmIoBOro
JBW)KCHUSI M KOHLEHTPALIMEN €ro MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO
CpeaHEel KMHETUYECKON APHEPTHel €ro 4acTHll, CBSI3b JABJICHUS HACAIBHOIO rasa C
KOHIICHTpAallMe MOJIEKYJl W €ro TeMIIepaTypoil, ypaBHeHHe MeHeneeBa-
Knaneiipona, mnepBblii 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHEHHUS HSHEPrUd B
TEIJIOBBIX MpOLeccax; 3aKOH COXPAHEHMs AJIEKTPUYECKOro 3apsana, 3akoH Kysona,
NOTEHIUATIBHOCTh ~ JJIEKTPOCTATUUECKOTO MO, MOPUHIUI  CYHEPHO3ULIUU
AJeKTpUUecKux moJieid, 3akoHa KynoHa; 3akonsl Oma ajis y4yacTka Ienu U JJist
3aMKHYTOM JJIEKTPUYECKOU e, 3aK0H [[xoyisa-JIleHna, 3aKk0H 2J1€KTpOMarHuTHOM
WHIYKIWHY, NpaBuio JIeHIa, moctynaThl CHEUaIbHON TEOPUM OTHOCHUTEIIBHOCTH
OliHmTelHa, ypaBHeHHE OWHImTEHHA M8 Qorodddexra, MepBoId U BTOPOU
noctynaTtel bopa, mpuHIMn HeomnpeaeneHHOCTH ['eiizeHOepra, 3aKOH COXpaHEHUs
3apsjia, MaCCOBOTO YHUCJA U PHEPTUU B SIICPHBIX PEaKIUAX, 3aKOH PaJuO0aKTUBHOIO
pacnaja;

[16  chopmupoBaHHOCTH  YMEHM  NPUMEHSIThH  OCHOBOIIOJATAIOIIHE
ACTPOHOMHUYECKHUE TIOHATHUS, TEOPUM M 3aKOHBI JJId aHajdu3a M OOBSICHEHUs
(buU3MUEeCKUX TMPOIECCOB MPOUCXOALIMX HA 3BE3/1aX, B 3BE3JHBIX CHUCTEMax, B
MEXTaJIaKTUYEeCKOW cpeje; JBWKEHUS HEOECHBIX TeJ, DSBOJIOUMU 3Be3] U
Bcenennoi;

[17 chopMUpPOBAaHHOCTL YMEHHMM  HCCIEOBaTh W  aAHAJIU3UPOBATH
pa3HooOpa3Hbie (PU3MYECKHUE SBJICHHS U CBOMCTBA OOBEKTOB, MPOBOAMUTH
CaMOCTOSITEIIbHBIE UCCIICIOBAHUS B PEATbHBIX U JJA0OPATOPHBIX YCIOBUSIX, YUTATH U
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aHATM3UPOBATh XaPAKTEPUCTHKU MPUOOPOB M YCTPOUCTB, OOBSICHATHh TPUHITUIIBI UX
paboThI;

[18 chopMUpPOBAHHOCTH MPEACTABICHUNH O METOAAaX IMOJTYYEHUsI HAyUHbIX
ACTPOHOMHUYECKUX 3HAHWM; BIaJICHUE YMEHUSIMH CAMOCTOSATEIBHO (POPMYIHPOBATH
eidb MCCleloBaHUud (IIPOEKTAa), BBIIBUIaTh THUIIOTE3bl HA OCHOBE 3HAHUS
OCHOBOIIOJAralouX (PU3NYECKUX 3aKOHOMEPHOCTEH W 3aKOHOB, MPOBEPATH HX
AKCIICPUMEHTAJILHBIMU  CPEJICTBAMHM;, ILIAHUPOBATh M TPOBOJUTH (DHU3UUECKHE
OKCIIEPUMEHTHI, OINKCHIBATh W AHAIM3UPOBATH TMOJYYEHHYIO TPU BBITIOJHEHUU
OKCTIEpUMEHTa  MHPOPMAIMIO,  OMPENeNsATh  JIOCTOBEPHOCTH  TOJYYEHHOTO
pe3ynbTara;

I19 chopmupoBaHHOCTH YMEHUS pelIaTh paCUETHBIC 3a7a4M C SBHO 3aJJaHHOMN
M HESBHO 3aJaHHON (U3MYECKOM MOJENbI0: Ha OCHOBAHHMM aHajin3a YCIOBUS
BBHIOMPATh (PU3MUYECKHE MOJIETH, OTBEYAIOIINE TPEeOOBAaHUSM 3aJaud, MPUMEHSTH
(GbopMysbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJNAThl (PU3WYECKUX TEOpU MpHU
MCITOJIb30BaHUN MAaTEeMaTHYECKUX METOJIOB PEIICHHUS 3aa4, IPOBOAUThH PacueThl Ha
OCHOBAHHWM HWMEIOIINXCS JTAaHHBIX, aHAJTM3UPOBATH PE3YyIbTaThl U KOPPEKTHPOBATH
METO/IBl PEIICHUS C YYETOM IIOJYYEHHBIX PE3yJIbTaTOB; PEIlaTh Ka4eCTBECHHBIC
3a/1auu, TpeOyromue MPUMEHEHHUS 3HAaHUN M3 pa3HbIX Pa3/esioB IIKOJBLHOTO Kypca
(U3UKH, a TAK)KE WHTETPAIMK 3HAHUHA U3 IPYTUX MPEAMETOB €CTECTBEHHOHAYYHOTO
IIMKJIa: BBICTPAMBATh JIOTHYECKYIO IIEMIOYKY PACCYKICHUN C OMOPON HAa M3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SABIICHUS,

I110 copmMupoBaHHOCTH YMEHHUM aHAIM3UPOBATH U OIEHUBATH MOCIECICTBUS
OBITOBOM U  TPOU3BOJCTBEHHOM JCSATEIBHOCTH 4YEJIOBEKAa, CBSI3aHHOM ¢
du3nueckuMu  TpolleccaMu, C  TO3UIUNA  DKOJOTUYECKOW  Oe30IMacHOCTH;
NPENCTaBICHU O palMOHAJILHOM MPUPOJIONOJIB30BAHUU, a TaKKE PasyMHOM
UCIOJIb30BAaHUU JOCTKEHUW HAayKM M TEXHOJIOTHM NJis JaJbHEHIIEero pa3BUTHS
YeJIOBEUECKOro 00I11eCTBa;

[111 oBnamenwe pas3aTUYHBIMH crocoO0aMu PabOTel ¢ WHGOpPMAIHCH
(U3UYECKOTO COACPKAHUS C HWCIOJB30BAHUEM COBPEMEHHBIX WH(OPMAITMOHHBIX
TEXHOJIOTHI, Pa3BUTHE YMEHWW KPUTHYECKOTO aHajIM3a W OIECHKH JTOCTOBEPHOCTU
noJiydyaeMoit napopmanuu;

[112 oBnajgeHwe OpPraHU3alMOHHBIMA U TMO3HABATEIbHBIMH YMEHUSIMHU
CaMOCTOSATENILHOTO TPUOOPETEHUs] HOBBIX 3HAHUW B TMPOILIECCE BBIMOIHEHUS
MPOEKTHBIX U Yy4eOHO-UCCIIEeI0OBATENBCKUX PA00T, YMEHUSIMU paboTaTh B TPyMIE C
BEITIOJITHCHUEM Pa3IMYHBIX COIUATBHBIX POJICH, IJIAaHUPOBAaTh pPabOTy TPYIIIHI,
palMOHAIIBHO  paclpenemsiTh JeATeTbHOCTh B  HECTAHIAPTHBIX  CUTYaIHSX,
aJICKBaTHO OIICHWBATh BKJIAJ KaXKIOTO W3 YYAaCTHUKOB TPYMIBI B pPEIICHUE
paccMaTpuBaeMOi MPOOIIeMBI;

[113 cdhopmMupoBaHHOCTH MOTHBAIMKU K Oyaymied mpodeccruoHaIbHOM
NESTETHPHOCTH 0 CHEIUATBHOCTIM (PU3UKOTEXHUYECKOTO TTPOQIIIS.

1.2. ®opMa NpoMe:KyTOUHOM aTTeCTAMHU
Dk3ameH (2 cemectp).

1.3. CucTreMa onleHNBAaHUS Pe3yJIbTATOB BHINOJHEHUS 3aJaHUM



OneHuBaHre pPE3yJbTATOB BBIMOTHEHHS 3aJaHUA MPOMEKYTOUYHOW aTTecTaluu
00y4arONIMXCsl OCYIIECTBISIETCS HA OCHOBE CJICTYIOIINX MTPHHIIAIIOB!

JIOCTOBEPHOCTH OIICHKM — OIICHUBAeTCS YpPOBEHb CGHOPMUPOBAHHOCTH 3HAHWH,
YMEHHUH, MPAKTHYECKOTO OMbITa, OOmMUX U TNPOPECCHOHATBHBIX KOMIETCHIIHH,
IPOJIEMOHCTPUPOBAHHBIX 00YUYAIONTUMUCS B XOJI€ BHITIOJTHCHHUSI 33 1aHIS;

aJICKBAaTHOCTH OIICHKH — OIICHKA BBITIOJHEHUS 3aJlaHUi JIOJDKHA TPOBOIUTHCS B
OTHONICHUH TEX KOMIIETCHIIUH, KOTOpPhIe HEOOXOMUMBI JiJisi 3P(PEKTUBHOTO BBITIOIHEHUS
3a/IaHus;

HAJICKHOCTH OIICHKHM — CHCTEMa OIICHWBAHMS BBITIOJHEHUS 3aJlaHul  JIOJDKHA
00JaaTh BBICOKOW CTEMEHBIO YCTOMYMBOCTH TIPU HEOIHOKPATHBIX OICHKAX YpPOBHS
chOpMUPOBAaHHOCTA  3HAHWUW,  YMEHUH, MPAKTUYECKOTO  OMBITa, OOMMX |
npodeccCHOHATBHBIX KOMIICTCHIIMA 00YJarouXcs;

KOMIUICKCHOCTH OIIEHKH — CHCTeMa OIICHWBAHHS BBITOJIHCHHS 3aJaHHHA JIOJDKHA
MO3BOJIAITH MHTETPATUBHO OIEHWBATH OO0IIMEe U TPO(ecCHOHAIbHBIE KOMIIETCHIIUU
00yJaromuxcs;

OOBEKTUBHOCTH OIICHKA — OIICHKA BBITIOJIHEHUS KOHKYPCHBIX 3aJaHMH JIOJDKHA
ObITh HE3aBHCHUMOW OT OCOOEHHOCTEW MpodecCHOHATbHOW OpHUEHTAllUd WU
MPEOYTEHUH TIPEToaBaTeNe, OCYIIECTRISIIONINX KOHTPOJIb HIIM aTTECTAIIHIO.

[Ipn BBIIOSHEHWW TIPOLEAYP OIEHKH 3aJaHUN HCIOJB3YIOTCS  CICAYIONIUE
OCHOBHBIE METO/IbI:

METOJ] pacyera IMepBUYHBIX 0aJIOB;

METOJ] pacdeTa CBOJHBIX 0aJIJIOB;

Pe3ynpTaThl  BBIMOTHEHWS  3aJaHW  OIICHWBAIOTCS B COOTBETCTBHH  C
pa3paboTaHHBIMUA KPUTEPUSMU OICHKH.

Hcnonp3yercs msaTuOaubHAs MIKaa )1 OLICHUBAHUS PE3yJIbTaTOB O0yUeHUS:

[TepeBoa MATHOAIUTEHON KBl y4€Ta PE3YJIbTATOB B ISITHOATUIBHYIO OIEHOYHYIO
HIKay:

KoanuecTBo 0a/1/10B, HAOPAHHBIX 32 BBINIOJIHEHHE
Onenka TEOPETHYECKOT0 M MPAKTHYECKOT0 3a1aHus,
cpeaHHI 0a/J1 MO UTOraM aTTeCcTAlNHU
OneHKa 5 «OTIUYHOY 4,6-5
Ouenka 4 «xopouio» 3,6-4,5
Onenka 3 «yJ10BJIETBOPUTEIILHO 3-3,5
OueHka 2 «HEyA0BJIETBOPUTEIBHOY <29

1.4. MarepuajJibHO-TeXHUYECKOe O0ecneveHure JJIs MPOBeAeHUs] MPOMEKYTOUYHOM
aTTecTAlUH
1. BrImonHeHHEe 3aJaHUil MPOMEKYTOYHOH aTTECTAIlMM TPOBOJIUTCS B Y4eOHOM
kabunere «Puzukay, 1abopaTopun PU3HNKHU.

1.5 Y4yeOHO-MeTOonM4eckoe W MHPoOpMANMOHHOE oO0ecmeyeHHe IJIA TNPOBeACHUS
NMPOME:KYTOYHOM aTTecTAlNU
OcHoOBHbIE Y4eOHbIEe U3TaHUS
1. Jmutpuesa B.®. Ousuka nms npodeccuil u crenuanbHOCTe TEXHUIECKOTO
npodwis: yaeOHUK I CTY. YupexaeHuil cpen. npod. oopasosanus / B.®. [Imutpuesa. -
8- u3l., crep. - M.: U3narenbckuit neHtp «Axagemusi», 2020. — 496 c. B nep. ISBN 978-
5-4468-9245-7



2. Jmutpuesa B.®. Ouzuka st mpodeccii U CrenuaibHOCTeH TEXHHYECKOTO
npoduis: JlabopaTopHblii MpakTUKyM: YydeOHoe mocodue/ B.®D. JImutpuena, A.B.
Kopxyes, O.B. Myptasuna : (5-¢ u3z.) (B 3nektpoHHoM ¢gopmare) 2019. https://academia-
library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanamnukos, H. II. @usuka B 2 4. Yacte 1 : yueOHUK M TMPAaKTUKYM IS
cpeanero npodeccuonanbHoro oopazosanus / H. I1. Kanamuukos, C. E. MypaBbeB. — 2-
€ u3a., ucnp. u jgon. — MockBa: WzparensctBo IOpaiit, 2020. — 254 c. —
(ITpopeccuonansuoe  obpazoBanue). — ISBN  978-5-534-09159-5. —  Tekcr:
anexTponHsiid / IBC KOpaiit [caiit]. — URL: https://urait.ru/

4. KanamuukoB, H. I1. ®usuka B 2 4. Yacth 2 : yueOHUK U MPAKTHKYM JIs
cpenuero npodeccuonansaoro oopazosanus / H. I1. Kamamuukos, C. E. MypaBbeB. — 2-
e wu3n., ucnp. u jgon. — MockBa: M3narensctBo IOpaiit, 2020. — 244 c. —
(ITpopeccuonanbroe obpazoBanme). — ISBN  978-5-534-09161-8. —  Tekcrt:
anekTpoHHslid / IBC K0paiit [caiit]. — URL: https://urait.ru/

3. JlorBuaenko O.B. ®wuszuka: yuebnuk /O.B. JlorBunenko.- Mocksa:
KHOPVYC, 2019.- 342c.- (Cpennee npodeccuonanprHoe oopazoanue). ISBN 978-5-406-
06464-1

JlonoTHUTE/IbHbIE YUeOHbIe H3TaHUSA

6. BacunseB, A. A. ©@uzuka: yueOHOe TmocoOM€ MJii  CPEIHEro
npodeccuoHanbHOr0 0obpazoBanus / A. A. Bacuibes, B. E. ®enopos, JI. I. Xpamos. — 2-
e wu3n., ucnp. u jgon. — MockBa: MzgarensctBo IOpaiit, 2020. — 211 c. —
(ITpopeccuonanbHoe obOpazoBanue). — ISBN 978-5-534-05702-. 2020 IOpaiit-
https://urait.ru/book/

7. Mycun, 0. P. ®usuka: xonebaHus, ONTHKA, KBAHTOBas (U3MKA: ydeOHOE
nocobue st cpegHero npodeccuonanbHoro oopaszosanus / 0. P. Mycun. — 2-e u3n.,

ucnp. u gorn. — Mocksa: M3gatensctBo IOpaiit, 2020. — 329 c. — (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-03540-7. — Texkct: anextponssii / 3BC HOpait
[caiiT]. — URL: https://urait.ru/

8. Mycum, [O. P. ®wusuka: MmexaHuka CIUIOUIHBIX Cpel, MOJIEKyIsApHas (usuka
U TepMOJAMHAMHUKA: y4eOHOe mocobue s cpeaHero npodeccuoHalbHOro obpasoBaHus /
1O. P. MycuH. — 2-e u3a., ucnp. u aon. — Mocksa: U3garensctBo FOpaiit, 2020. — 163
c. — (ITIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-03000-6. — Tekcr:
anektponnslii // ObC FOpaiir [caiit]. — URL: https://urait.ru/bcode/

HNuTepHeT-pecypcebl

9. www.fcior.edu.ru (denepanbHblIit LEHTP nH(POPMAIOHHO-
00pa3oBaTEIBHBIX PECYPCOB)

10. www.dic.academic.ru (Akagemuk. CloBapu U SHIIUKIIONIEIAN )

11. www.booksgid.com (DnekTponnas 6ubInoTeKa)

12. www.globalteka.ru (I'moGanpHast OuOJIHMOTEKA DIIEKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (ExmHoe oOKHO jgocTyma K 00pa3oBaTeJIbHBEIM
pecypcam)

14. www.st-books.ru (JIydias yueOHas JIureparypa)

15. www.scool.edu.ru (Poccuiickuii 00pa3oBaTeIbLHBIN ITOPTa)

16. www.ru/book (DnexTponHas OMOIMOTSUHAS CHCTEMA)

17. www.alleng.ru/edu/phys.htm (O06pa3oBarensHbIe pecypchl MIHTEpHETA -
du3uka)

18. www.school-collection.edu.ru  (Egmuas  kouiekimsa  HUQPOBBIX
0o0pa3oBaTeIbHBIX PECYPCOB)



https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/
https://urait.ru/
https://urait.ru/book/
https://urait.ru/
https://urait.ru/bcode/
http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.st-books.ru/
http://www.scool.edu.ru/
http://www.alleng.ru/edu/phys.htm
http://www.school-collection.edu.ru/

19.24 https//fiz.1september.ru (YuyeOHO-MeTOMHuecKas razera «Puzukay)

20. www.n-t.ru/nl/fz (HoGeneBckue jaypearsl 10 hHU3UKE)

21. www.nuclphys.sinp.msu.ru (SInepuas dbusuka B IHTEpHETE)

22. www.college.ru/fizika (Iloaroroska k EI'D)

23. www.kvant.mccme.ru OKypran «KBaury)

24. www.yos.ru/natural-sciences/html OKypuan «I1yTe B HAayKy»)

MeTtoanyeckne yka3zaHusi 1Jis 00y4ar0IHXCsl 0 0CBOEHHIO THCIUILINHBI

25. Meroaudeckue ykazaHusi JJis OOyYaroOUIMXCs MO BBIMOJHEHUIO MPAKTHUYECKUX
pabor.

26. Merouyeckue yka3aHUs JUIsl 00OydYarONMUXCs 10 BBITOJHCHUIO JTA0OPAaTOPHBIX
pabor.



http://www.n-t.ru/nl/fz
http://www.nuclphys.sinp.msu.ru/
http://www.college.ru/fizika
http://www.kvant.mccme.ru/
http://www.yos.ru/natural-sciences/html

2. KOHTpOJIbHO-OIIeHO‘{HLIe cpeacrea

O0beKTbI OLICHUBAHMSA:
I11 chopmupoBaHHOCTH TOHUMAHUS pOMM (HU3UKH B IKOHOMHUUYECKOU,

TEXHOJIOTUYECKOM, COIIMANIbHON U 3TUYECKOM cdhepax NeaTeIbHOCTH YeI0BEKa; POJH
U MecTa (U3MKM B COBPEMEHHON HAyYHOW KapTWHE MHUpA; pOJIM aCTPOHOMHUU B
MPAKTUYECKOM JEATEIIbHOCTH YEJOBEKA M JalbHEHIIEM HAyYHO-TEXHUYECKOM
pa3BUTHY;

I12 chopMUpOBAaHHOCTH CHCTEMBI 3HAHWA O (PUBNYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaxX, TEOpUsIX, JCUCTBYIOIIUX HA YPOBHSIX MHUKPOMHUpA, MaKpoMuUpa U
Meramupa, TMpeACTaBICHU O BceoOIeM Xxapaktepe (U3MYECKUX 3aKOHOB;
NPEACTABICHUM O CTPYKTYype MNOCTPOCHMS (DU3UYECKON TEOpUH, YTO MO3BOJIUT
OCO3HaTh pOJIb (YHIAAMEHTAJIBHBIX 3aKOHOB U TPUHLMUIIOB B COBPEMEHHBIX
NPEACTABICHUSX O MNOPHUPOAE, IOHATh TPAHMUIBI NPUMEHUMOCTH TEOPHIA,
BO3MOKHOCTH WX IPUMEHEHUS MJI1 ONKMCAHUS E€CTECTBEHHOHAYYHBIX SIBICHUU H
MIPOIIECCOB;

[13 chopMUpOBaHHOCTH YMEHUS Pa3IUvaTh YCIOBHUS IPUMEHUMOCTH MOJIeTIEH
¢u3nUecKuX Tea W TMPOIECCOB (SBJICHMI): HWHEpIMaIbHAs CHUCTEMa OTCUETa,
MaTtepualibHasi TOYKa, PaBHOYCKOPEHHOE JBIDKCHHE, CBOOOJIHOE TIaJIeHHE,
abcorioTHO ympyras aedopmaiiusi, abCOMIOTHO YIPyroe U adCOIIOTHO HEYIPyroe
CTOJIKHOBEHMS, MOJIeJIeH rasa, >KUJIKOCTH M TBEPAOro (KpUCTANIMYECKOTO) Tela,
UJI€aTbHOTO Ta3a, TOYSUYHBIN 3apsii, OTHOPOAHOE AJIEKTPUUECKOE T0JI€, OJTHOPOTHOE
MarHuTHOE TIOJie, TapMOHUYECKHE KOJeOaHWs, MaTEeMaTUYCCKUNA MAasTHUK,
WJICUIbHBIA  TNPYXUHHBIA  MAasTHUK, TAapPMOHUYECKHE  BOJHBI, HJICAIbHBIN
KoJieOaTeNbHBI KOHTYp, TOHKas JIMH3a;, MOJENied aToma, aTOMHOTO flapa u
KBAHTOBOM MOJICJIM CBETA;

[14 chopMupoBaHHOCTL YMEHHS OOBICHATH OCOOCHHOCTH MPOTECKAHUS
(U3MYeCKUX SBJICHUN: MEXaHWYECKOE JBIKCHHE, TEIUIOBOE JBWKCHHE 4YaCTHI
BEIIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JiBMKeHUe, AudPy3usi, ucrnapeHue,
KUIIEHWE W KOHJEHCAlMs, IUIABJICHUE W KPUCTAUIM3AlUs, HAIMPABICHHOCTD
TEIUIONEpEeaayl, AJIEKTPU3AlMM  TeJ, SKBUIIOTCHIMAIBHOCTH  IOBEPXHOCTHU
3apsDKEHHOTO  MPOBOJHUKA, JJIIEKTPOMArHUTHOM  WHIYKIHMH, CaMOWHIYKIIHH,

" "

3aBUCHMOCTH  COINPOTHUBIICHHUS] MOAYyNpoBOAHMKOB '"p-" ©  "n-tumoB"  oOT
TEeMIIepaTyphbl, pe30HaHCca, UHTep(EPEHIIUN BOJH, TUPPAKIUHU, AUCTIEPCUH, TOTHOTO
BHYTPEHHETO OTpakeHus, (HoTodp¢ekT, (u3nvecKkue MNPUHLHUIBI CHEKTPAIBHOTO
aHanu3a W paboThl da3epa, "anbda-" u "Oera-" pacmanbl saep, raMMa-u3IydeHUE
ANEP;

I15 chopMupoBaHHOCT, YMEHHH TPUMEHATh 3aKOHBI  KJIACCHYECKOM

MEXaHUKH, MOJIEKYJISIpHOM (U3UKA UM TEPMOJUHAMHKH, DJICKTPOJUHAMHUKH,
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KBaHTOBOW (DPMBHKH TS aHAIH3a U OOBSICHEHUS SBIICHUA MUKPOMHPA, MAKPOMHPA U
Merammpa, pa3jaudaTh YCIOBUS (TpaHMIbI, 00J1aCTH) MPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, IIOHMMATh BCEOOIMMM XapakTep (yHIaMEHTaIbHBIX 3aKOHOB (3aKOH
COXpPaHEHUsI MEXAHUYECKOM DHEPTUHM, 3aKOH COXPAHEHUS UMIIYJIbCA, 3aKOH
BCEMHUPHOIO TSTOTEHUs, IEPBBIM 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPaHCHUS
ANEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHUsS OHHEPruu) U OTrPAaHHUYEHHOCTh
WCIIOJIb30BAaHUSI YAaCTHBIX 3aKOHOB;, aHAJIM3UPOBATh (PU3WYECKHUE TIPOIIECCHI,
WCMOJIb3Ysl OCHOBHBIE ITOJIOXKEHHUS, 3aKOHbI U 3aKOHOMEPHOCTH OTHOCUTEIIBHOCTH
MEXaHUUYECKOTO JBWKEHUS, (OPMYJIbI KHHEMAaTUKH PaAaBHOYCKOPEHHOIO JBHKEHUSI,
npeodpazoBanus ['anuies ajig CKOpPOCTH M TepeMelleHus, Tpu 3akoHa HproToHa,
NPUHUMIT OTHOCUTEIIBHOCTU [ anmuiesi, 3aKOH BCEMUPHOTO TSITOTEHHS, 3aKOHBI
COXpaHCHHUS HMITYJIbCa M MEXAaHWYECKOW DHEPruu, CBsI3b pabOThl CHIIBI C
W3MEHEHUEM MEXaHUYECKOW 3HEPIUH, YCIOBHUs PABHOBECUS TBEPAOTO TEJA; CBA3b
JIABJICHUSA HJCAJTBHOTO Tra3a CO CpeIHEW KHUHETUYECKOM HHEPruerd TEemI0BOro
JBUKEHHS W KOHIIEHTPALMENM €Tr0 MOJIEKYJ, CBSI3b TEMIIEPATYpPbl BELIECTBA CO
CpEIHEW KMHETUYECKOW DHEPTUEN €r0 YaCTHLl, CBSI3b JABJICHUSA UICAIBHOIO ra3a C
KOHLIEHTpAIlMe MOJIEKYJl M €ro TemIlepaTypod, ypaBHeHue MeHaeneeBa-
Knanelipona, mnepBblii 3aKOH TEPMOJIWHAMUKH, 3aKOH COXPAHEHUS HSHEPrud B
TEIUIOBBIX MpOIEccax; 3aKOH COXPAHEHUs JIEKTPUYECKOrO 3apsnaa, 3akoH KysoHa,
MOTCHIIMAIIBHOCTh  3JIEKTPOCTATUYECKOrO0 MO,  HPUHLIUII  CYNEPHO3UIUU
AJEKTpUUYECKuX moiieid, 3akoHa KynoHa; 3akonsl Oma mJig y4yacTka Lenu W ISt
3aMKHYTOM 3JIEKTPUYECKOM LieTH, 3aK0oH JIkoyms-JIeHna, 3aKk0H 3JIEKTPOMAarHUTHOM
WHIYKIWAH, npaBWwio JIeHlia, moCTylaThl CHENUAIbHOW TEOPUM OTHOCUTEIIBHOCTH
DiiHIITelHa, ypaBHeHMEe OWHIITeHHA mid Qororddexra, nepBbld U BTOPOU
noctyynarel bopa, npuHun HeompeneaeHHocTH ['elizeHOepra, 3aK0H COXpaHEHUs
3apsija, MaCCOBOIO YMCIIA U SHEPTUM B SACPHBIX PEAKIUAX, 3AKOH PAAUOAKTUBHOTO
pacmnajua;

[16  chopMuUpOBaHHOCTH  yYMEHHUW  TPUMEHATh  OCHOBOIIOJIAraloIIne
ACTPOHOMHUYECKUE TIOHATHUS, TEOPUHM M 3aKOHBI IS aHajdu3a U OOBSCHEHUS
(bU3MYECKUX TMPOIECCOB MPOUCXOJSANIUX HA 3BE3/1aX, B 3BE3JHBIX CHUCTEMax, B
MEKTaJaKTUYEeCKON Ccpene; JBW)KEHUsS HEOECHBIX TeJl, JBOJIOUMM 3Be3d U
Bcenennoi;

I[17 chopMHpOBAaHHOCT, yYMEHHUM  HCCJCAOBaTH W AHAIM3UPOBATH
pasHooOpa3Hble (U3UYECKHE SBJICHHS W CBOMCTBA OOBEKTOB, IIPOBOJHTH
CaMOCTOSTENIbHBIC UCCIICIOBAHUS B pEAIbHBIX U JIAOOPATOPHBIX YCIOBUSIX, YUTATh U
aHaJM3UPOBATh XapaAKTEPUCTUKU MPUOOPOB U YCTPOUCTB, OOBSCHITH MPUHITUIIBI UX
padoThI;

[18 cdopMUpOBaHHOCTH TPENCTABICHUNA O METOJAX MOJYyYEHUS HAaYYHBIX
ACTPOHOMHUYECKUX 3HAHUM; BIAJICHUE YMEHUSIMU CAMOCTOSITEIHLHO (POPMYIHUPOBATH
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Henb HUccienoBaHusl (NMPOEKTa), BBIIBUTaTh TUIOTE3bl HAa OCHOBE 3HAHUS
OCHOBOIIOJAralomx (PU3NYECKUX 3aKOHOMEPHOCTEH W 3aKOHOB, MPOBEPATh HX
AKCIIEPUMEHTAIILHBIMU  CPEJICTBAMHM; IUIAHUPOBaTh M MPOBOAUTH (PU3MUECKUE
OKCIIEPUMEHTBI, OINKCHIBATh M AHAJIM3UPOBATH TMOJIYYEHHYIO IPU BBINOJHEHUU
JKCTIEpUMEHTa  MHPOPMAIMIO,  OMPENeNsATh  JOCTOBEPHOCTH  TOJYYCHHOTO
pe3yJibTara;

I19 chopmupoBaHHOCTH YMEHHS peIIaTh PaCUECTHHIC 3a7a4u C SBHO 3aJJaHHOM
U HESIBHO 3aJlaHHOM (DU3MUYECKOW MOJENbI0: Ha OCHOBAHMM aHajiu3a YCIOBUS
BbIOMpATh (PU3NYECKHE MOJIEIH, OTBEUalollde TPEOOBaHUSAM 3aJlayd, NPUMEHSTh
dbopMynbl, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJAThl (PU3UYECKUX TEOpUH MpHU
WCTIOJIb30BAaHUHA MAaTEMATHYECKUX METOJIOB PEIICHUS 3a7a4, IPOBOJAUThH PACUEThI Ha
OCHOBaHUHM MMEIOMINXCS JAHHBIX, aHAJIU3UPOBATH PE3YIbTAThl U KOPPEKTUPOBATH
METOJIbl PEIICHHUS] C YYETOM MOJYYEHHBIX PE3YyJbTAaTOB;, pElIaTh KaueCTBEHHbIC
3aauu, TpeOyromue MPUMEHEHUST 3HAHUN U3 Pa3HbIX Pa3/esioB IIKOJBHOTO Kypca
bu3uKH, a TaKKe UHTETPALlMKM 3HAHUW U3 JIPYTUX MPEIMETOB €CTECTBEHHOHAYYHOTO
[IMKJIa: BBICTPAUBATh JIOTMYECKYIO LIETIOUKY PACCYXKIACHUU C OMOPON HA M3YUYCHHbIC
3aKOHBI, 3aKOHOMEPHOCTH U (PUBUUECKHUE SIBJICHUS;

I110 copmMupoBaHHOCTH YMEHUI aHATM3UPOBATH U OIEHUBATH MOCICACTBUS
OBITOBOM W  TPOUZBOJACTBEHHOM  JEATEIHHOCTH YEJIOBEKAa, CBSI3aHHOW ¢
du3nueckuMu  TIpolleccamMu, C  TO3WIUNA  JKOJOTUYECKOW  0e30IMacHOCTH;
MPEJCTABICHUIT O palMOHAIBHOM HPUPOJOINOIB30BAHUMN, a TaKKe pPa3yMHOM
UCIIOJIb30BaHUN JTOCTHUKEHUM HAyKW U TEXHOJOTUM IS JaJIbHEHIIEro pa3BUTHUS
YyeJIOBEYECKOro oOII1ecTBa;

I[111 oBmageHue pa3auYHBIMU crocobamMu paboTel C¢  uHGOpMaLUEH
(U3UYECKOTO COACPKAHUSA C HCIIOIH30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUM, PAa3BUTUE YMEHHUN KPUTUYECKOTO aHaIM3a U OLUEHKU JOCTOBEPHOCTH
noytyqaemMoi uHpopManuu;

[112 oBnameHwe OpraHUW3alMOHHBIMA W I[IO3HABATEIbHBIMU YMEHHSIMU
CaMOCTOSITEJILHOTO MPUOOpPETEHUs] HOBBIX 3HAHUW B TIPOLIECCE BBHIMOJIHEHUS
MPOEKTHBIX U YUEOHO-HCCIIEN0BATEIBCKUX padOT, YMEHUAMH paboTaTh B rpymme ¢
BBITIOJTHEHUEM Pa3JIMYHBIX COIMAJIBHBIX POJICH, IJIAaHUPOBATH PaOOTy TPYMIIHI,
pallMOHANILHO  paclpenensiTh JACATEIbHOCTh B  HECTAaHAAPTHBIX  CHUTYalMsX,
aJIcKBaTHO OIIEHMBATh BKJIAJ KaXXJOTO W3 YYaCTHUKOB T[PYyNIbl B pPEUICHUE
paccMaTpuBaeMOi MpoOIJIeMBbI;

[113 cdhopmupoBaHHOCTH MOTHBAIMK K Oyaymied mpodeccuoHambHOM
TESTENHHOCTHU 10 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIISL.
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MeTO)I MMpOBECACHUS arTrecranmm: BBIITOJIHCHHUEC OK3aMCHAILlUOHHOI'O
KOMIIJICKCHOI'O 3a1aHus.

3aganue:
1.OTBeTUTH Ha BOMIPOCHI (2 BOIpoca).
2. Pemmuts 3agaun.

dopma aTTeCcTAlMHU: BBINOJHEHNE KOMIUIEKCHOTO 3a/IaHUS.

3ananmue:

1.TeopeTuueckoe: OTBETUTH Ha JBa BONPOCA, NPU BBHINOJHEHUH 3a/1aHUSA
o0OydJaromuiicss MOXKET B MUCBbMEHHON ()OPME COCTAaBUTH TUTAH OTBETA HA BOIIPOCHI;

2. [IpakTuyeckoe: BHIMOTHEHUE TPAKTUYECKOTO 3aJaHUsl.

Yc/10BUS BbINOJHEHHUS 3a]aHUS:

1) 3amanue BeITIOTHSETCS B KabuHeTe «Du3nKa»

2) oOyuaroniuecst OTBEYAIOT Ha JIBa TEOPETUYECKUX BOIIPOCA;

3) mpakTHU4eCcKOoe 3a/laHue BBIMOIHAETCS MTUChbMEHHO HAa OyMa)KHOM HOCHUTEIIE.

4) BpeMs, OTBOJMMOE Ha BBITIOJIHEHUE 3a7aHus - 270 MUHYT, B TOM YHCJIE:

- MUCbMEHHBIN OTBET Ha BONPOChI— 255 MuH: (15 mun Ha moaroToBky, 240 MuUH Ha
cobeceoBaHME)

- peuieHue 3aaaun — 15 MuH.

5) MakcUManbHBIN Oa 3a 3aj1aHue -5 6ajIoB, B TOM YHUCIIE:

- OTBET Ha BOIPOCHI - 2 Oana;

- BBITIOJIHEHHE MTMCbMEHHOTO 3a7jaHus - 3 Gaa.

IlepeyeHb TeOpeTHYECKUX BONPOCOB

1 MexaHnueckoe IBUKEHUE: ONIPEACIICHUE, TPACKTOPUS, IPONAEHHBIN NyTh,
nepeMelIeHue, CBA3b IIEPEMELIECHUS C KOOPAMHATAMU TeJa.

2 PaBHOMEpPHOE JBUKEHUE: ONPEEIIEHUE, CKOPOCTh, IEPEMEILEHNE, YPABHEHHE
JIBUKEHUS.

3 I'pacux paBHOMEpHOTO ABUXKEHUS. PaccMoTpeTh Ha mpumepe:

4  PaBHOYyCKOpEHHO€  JBWI)KEHUE:  ONpENEICHUE, YCKOPEHHE, CKOPOCTb,
IepeMeLICHUE.

5 I'paduk ckopocTH TIpU PaBHOYCKOPEHHOM JIBIKEHUH. PaccMoTpeTs Ha mpumepe:

6 CBobogHOe majneHue Teid. YCKOpeHue cBoOoaHoro mnajeHusi. Kunemaruueckue
ypaBHEHHsI IPU CBOOOIHOM I1aJICHUU.

7 JIBM>KeHME MO yIIIOM K TOPU30HTY.

8 PaBHOMEpHOE ABMKEHUE 110 OKPYKHOCTH.

9 Nnepuus. [lepseiii 3akoH HeroToHa.

10 Macca. Cuna. MaeptHOCTB. BTOpOoii 3akoH HeloTOHA 1 €ro 0COOEHHOCTH.

11 Tperuii 3akoH HptoTOHA M €ro 0COOEHHOCTH.

12 Tepopmanus u ee Buabl. Cuna ynpyroctu. 3akoH ['yka.

13 3akoH BcemupHoOro TsroreHus. Cuma TSKEeCTH.

15 Bec tena. HeBecomocTh. Bec Tena, ABMKYIIETOCS ¢ YCKOPEHUEM.

16 Cuna tpenus. [IBmxeHne moa 1eMCTBUEM CUJIbI TPEHUS.

17. Umniynbe Tena. 3aKOH COXpaHEHUs! UMITYJIbCa

18 Mexanuueckasi paboTa U MOILIIHOCTb.

19 Kunernueckas sHeprus.

20 IMoreHuuanbHas SHEPTHUA.
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21 3akoH coxpaHEHUs MOJHON MEXaHUYECKOU SHEPIUN.

22 CpoOomHble W BBIHY)KJIEHHbIE MexaHuueckue Kosebanus. [lapamerpsi
KosnebaTenbHOro JBMKeHUs. llepuon KkonebGaHMT MaTeMaTUYECKOTO M MPYKUHHOTO
MasTHHKA.

23 MexaHUYEeCKHUE BOJIHBI: ONPEIEIICHUE, YCIOBUS BO3HUKHOBEHUS, BHJIbI BOJIH,
JUIMHA BOJIHBI.

24 3ByKOBBIE BOJIHBI: OINPEJEIECHNE, UCTOYHUK 3BYKOBBIX BOJIH, CKOPOCTbh 3BYKa B
pa3IMYHbIX CPENAX, XaPAKTEPUCTUKU. YIIbTPa3BYK U €ro IPUMEHEHHE

25 Ocuosubie nonoxennss MKT u ux ombiTHOe oOocHOBaHWE. XapaKTEPUCTUKU
MOJIEKYJI: aTOMHAs Macca, Yuciio ABOrajipo, KOJIMYECTBO BEIIECTBA, MOJISIPHAs Macca.

26 CtpoeHne TBEPABIX, KUIKUX U Ta3000pa3HBIX TEIL.

27. Uneanbubiit raz. OcHoBHoe ypaBHeHue MKT. CBs3b naBieHus uaeaibHOro ra3a
C KHMHETHMYECKOM DHHEPrueu IOCTYNaTEIbHOIO IBWKEHHUS MOJIeKyl. CBs3b AaBICHUSA
UJICAIbHOTO Ta3a C IUIOTHOCTHIO Ta3a.

28. AOcomioTHas TemiepaTypa. Temmeparypa — Mepa cpelHEd KHHETUYECKOU
SHEPTUU JIB>KEHUS MOJIEKYJI. CKOPOCTH MOJIEKYIL.

29. VYpaBHEHHME COCTOSIHMSI HAealbHOrO Ta3a (ypaBHeHHE MeHpeneeBa-
Knaneiipona).

30 M3orepmuueckuii mporecc: omnpenenenue, 3akoH boims-Mapuotra, rpaduku
npolecca.

31 U3obapHsIit iporiecc: onpeaeneHue, 3akoH I eit-Jlroccaka, rpaduku mporecca.

32 W3oxopHblii iporiecc: onpeaenenue, 3akon Llapis, rpaduku nporecca.

33 [TapooOpazoBaHue: UCMIApEHUE, KUTIEHHE. Y IeNIbHAsI TeIUIOTa TapoOpa30BaHMUSL.

34 HacelmeHHbli nap. 3aBUCUMOCTh JaBJEHUSA HACBIIIEHHOIO Iapa OT
TEMIIEPATYpPbI

35 BnaxxHocTh Bo3yxa U ee u3MepeHue. OTHOCUTENbHASI BIIAXKHOCTh BO3/1yXa

36 Kpucramnmnuyeckue tena u amopdusie Tena. [1naBnenue. Y nenpHas Temiora
IUTABJICHHUS.

37 BHyTpeHHss 3Heprus. BHYTpeHHssI sHeprus OJHOATOMHOI'O MJIEaJbHOIO rasa.
CniocoObl U3MEHEHUS! BHYTPEHHEN SHEPTHH.

38 PaboTa B TepMOIMHAMUKE.

39 IlepBrlii 3aKk0H TepMOAMHAMUKU. [IpuMeHeHrEe epBOro 3akoHa TEPMOAMHAMUKU
K M30IPOLIECCAM.

40 Onextpuueckoe mnoje. CBOWCTBA SJIEKTPUYECKUX TMOJEA M WX CUJIOBbIC
xapakTtepucTuku. 3akoH Kynona

41  PabGora  sJeKTpUYECKOro  MOJsS.  DHEPreTHUECKHEe  XapaKTepUCTUKU
AIEKTPUYECKOTO MOJISI: TOTEHIMAN, HanpsKeHHe. CBA3b HAIIPSKEHHOCTU U HAIIPSHKEHUS

429nexkrpoemkocTh. KoHeHcaTophl. DHEprus 3apsyKEHHOTO KOHJIEHCATOpA.

43 Buabl coeJuHEHUS KOHIEHCATOPOB

44 DnexkTpUYEeCKU TOK: ONpEEIeHNUEe, HAlIPABJICHUE, XapaKTEPUCTUKU. 3aKoH Oma
JUISl ydacTKa Lenu

45 TlocnenoBaTelbHOE U NApAJUIEIBHOE COEIMHEHHE MPOBOJHHUKOB, OCOOEHHOCTH
ATUX COEIUHEHU

46 DJIC. 3axon Oma 1151 ITOJTHOM IEITH

47 PaboTa u MomiHocTh ToKa. TemioBoe aeiicTBre Toka. 3akoH Jxkoyns-JleHna.

IIpoBOJHUKH B BJIEKTPUUYECKOM MOJ€. [IUAIEKTPUKH B 3JIEKTPUUECKOM IIOJIE.

48 DnexTpuueckuil TOK B moaynpoBojaHUKaX. CoOCTBEHHas MPOBOJUMOCTD
MOJIYIIPOBOITHHKOB
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49 TIpoBOAMMOCTH MOIYIIPOBOAHUKOB MPU HATMYUU TPUMECEH.

[TonynpoBoAHUKOBBIE TPUOOPHI

50 MarauTHoe TOJIe: ONIpPEAENICHHE, HaIpaBi€HUWE, NPAaBWIO NPaBOMl pYyKH,
XapaKTEPUCTUKHU TMOJs (MarHUTHAsT MHAYKIUS, MarHUTHBIA TOTOK, HANPSIKEHHOCTD,
MarHuTHas MPOHUIAEMOCTb CPEbl). DHEPTUsi MATHUTHOTO MOJIS

51 Cuna Amnepa. Cuna Jlopenua. [IpaBuiio neBoi pyku

52 SIBnenue 3nneKTpoMarHuTHON uHAYyKIMu. [TpaBuio Jlenua.

53 3akoH osnekTpoMarHUTHOM wuHAYKIUU. OJC UHAYKUUM B MOABUKHBIX
IIPOBOJIHUKAX

54 SIBnenue camounaykuuu. Magykrtusnocts. 9J1C camonHaAyKIuu

55 CBoOonHbBIEC U BBIHYXKIEHHBIE 3JIEKTPOMArHUTHbIE Kojiebanus. KonebarenbHbIl
KOHTYp. [lepnoa cBOOOIHBIX ANEKTPUUECKUX KOTeOaHun

56 IlepemenHblii TOK. Llenu nepeMeHHOro TOKAa C aKTUBHBIM CONPOTHUBIICHUEM, C
KAaTYIIKOW U KOHJIEHCATOPOM. /[eHCTByIONIME 3HAYECHHSI CUJIBI TOKA Y HAIIPSKEHUS

57 TpanchopmaTopsl. Kosbdummentr  Tpancdopmaruu. [Ipumenenus
TpaHCcPOpPMaTOPOB.

58 DnekTpoMarHuTHBIE BOJIHBI U UX IKCIIEPUMEHTAIbHOE 0OHapyxeHue. CBoOMCTBa
3JEKTPOMArHUTHBIX BOJH. OTPBITHIN KOJIEOATEIbHBIN KOHTYP

59 Nzo6petenue paauo A.C. IlonmossiM. [IpunHnun paauocss3u

60 Ckopoctb cBeta. [Ipupona cBera. 3aKOH OTPAKEHUS CBETA

61 IlpenomiieHne cBera. 3aKOH IPEJOMIIEHUS CBETA

62 IlonHOE OTpakeHue cBeTa

63 JIun3zpl. @opmyia TOHKOW JTMH3bI

64 lucnepcus cBeta

65 Nnrepdepennns BonH. MHTEpdEepeHius caera

66 ludpakmus cera

67 NudpakpacHoe u yabTpaduoneToBoe u3nydeHne. PEeHTTeHOBCKOE U3ITyICHHE

68 ®oTo3ddeKT 1 ero 3aKOHbI

69 Teopus porordpdexra. Dopmyna DitHiTetHa 1751 hoTodPdhexTa

70 ®otonsl. [Ipumenenne gororddexra

71 Ctpoenue atoma. OneiThl Pe3epdopra.

72 Tloctynatsl bopa. ATom Bogopozaa o bopy

73  OTKpbITHE pPaAAMOAKTUBHOCTU. O-, [-, 7Yy- Wu3AydeHus. PaanoakTHBHBIE
IIpEBpaIICHUs

74 Snepuble cuibl. CTpoeHHE aTOMHOTO Sapa

75 DHeprus CBsI3M aTOMHBIX sliep. S AepHbIe peakiuu

76 Jlenenue TsoKeNbIX saep. LlenHble saepHble peakiuu

77 SlnepHbin peakrop. TepMosaepHbIE peaKIMu

78 3akoH paauoakTUBHOro pacnana. IlonydeHue paJnoakTHUBHBIX M30TOIOB M HX
IIpUMEHEHHe. buosornueckoe nercTBue paAuOAKTUBHBIX U3JIy4CHUN

79 DAEKTPUUECKHUI TOK B AJIEKTPOJIUTAX. DIEKTPOIU3 U €T0 3aKOHbI

80 Dnextpuueckuil Tok B razax. HecamocrositenbHbiil paspsia. CaMoCTOSTENbHBIN
paspsn U ero BUAbI

81 DneKTpruUecKrii TOK B BAKyymMe

82 Iloctrymarel OiHmTeitHa. IIpocTpaHCTBO M BpeMs CHELUAIBHOM TEOpUHU
OTHOCHUTEJIBHOCTH

83 CBsi3b MacChl U SHEPTUU CBOOOIHOM YaCTUIIbI. DHEPTUs TOKOS
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Ilepeyensb 3axa4:

1. ABTOMOOWIb yAansieTcsi OT MOCTa, JBHTasiCh PAaBHOMEPHO U IMPSIMOJIMHEHHO CO
CKOpOCThI0 72KkM/4. Ha KakoM pacCTOSHUM OT MOCTa OKa)keTcsi aBToMoomib depe3 10c,
€CJIM B HAYaJIbHBIi MOMEHT BPEMEHH OH HaxXxoJuics OT Hero Ha pacctosiHuu 0,2 km?

2. Benocunenuct, nBurasick paBHoMepHo, mnpoesxkaer 20 M 3a 2c. Omnpexpenure,
KaKoOM IyTh OH IPOEAET IPH JABHKEHUHU C TOU ke cKopocThio 3a 10c, 20c?

3. Ckonbko BpemMeHH Oyzet nagath Temo ¢ BeicoThl 0,02 kM, 0,08 km?

4. Yemy paBHa cujia TPEHHUs, €CJIM MOCJe TOIYKa BaroH maccoi 20 T 0CTaHOBUIICS
yepes3 50 ¢, npoiias npu 3ToM pacctosHue 125m?

5. UYepe3 CKOJIBKO BpPEMEHHU OCTAaHOBUTCA aBTOMOOWIL Maccoi 1000 kr,
JIBUKYIIUNCS CO CKOPOCTBbIO 72 KM/4, €ClM BBIKIIOYUTH JBuratenb? Cpeanss cuia
conpotuBiienus apmxenuto 0,2 kH.

6. JIBa Msiya OpoOIIeHBI BEPTUKAIBLHO BBEPX CO CKOpocThio 36 km/4 m 18 xm/4. Ha
KaKoil BBICOTE KUHETUYECKash SHEPrus KaKJIOro Ms4ya CTaHEeT paBHOM ero
HOTEHIUAIBbHON?

7. Jlns n3o0apHOTO HAarpeBaHUs rasza, KOJIWYECTBO BemiecTBa KoToporo 800 Mounb,
Ha 500 K emy coobmunmm xonmudectBo TerioTel 9,4 MJIx. Omnpenenuts paboTy raza u
M3MEHEHHE €ro BHYTPEHHEH SHeprun

8. Ha cKOJIbKO M3MEHMJIaCh BHYTPEHHSISI SHEPrusi rasa, €Ciu €My COOOLIMIH
konuyecTBO TerioThl 20 k[ u coBepumiau padoty Hana razom 30 k/[x? ecinu emy
cooOmmIM KonmraecTBo TeroThl 30 k/[x u coBepmmnu padboty Haa razom 40 kJHx?

9. Kakoe KOIHWYECTBO TEIUIOTHI HYKHO TeEpenaTh razy, 4ToObl €ro BHYTPEHHsS
sHeprus ypenuumiach Ha 45 k/x, u npu 3ToM ra3 cosepmma padory 65 x/lx u 0,5
M/Tx?

10. Ha xakoMm paccTOSIHUM HaxXoIATCs APYT OT Apyra TodeuHble 3apsiabl 2 HKi u 5
HKJ1, eciin oHM B3auMOIEHCTBYIOT ApYT ¢ ApyroM c cwioit 9 MH? 0,05H?

11. JIBa 0IMHAKOBBIX IIapUKa, 3apsDKEHHbIE OJAMH OTPULATENBHBIM 3apsiaoMm — 1,5
MkKn, apyroit monoxutenbHsiM 25 MKKI, mpuUBOAST B CONPUKOCHOBEHHWE M BHOBD
pa3aBuraloT Ha pacctossHue 5 cm. Ompenenure 3apsl KaxAoro miapuka Imocie
COIIPUKOCHOBEHUS U CHIIy UX B3aUMOJEHCTBUS.

12. B BepTUKaJIIbHO HAIIPaBICHHOM OJHOPOJHOM 3JIEKTPUUYECKOM I10JIE€ HAXOAMUTCS
npuiMHKa Maccord 1Hr u 3apsgom 20 mMxKin. KakoBa HanpsyKeHHOCTb IOJIS, €CJIM CHJIA
TSYKECTH NMBUIMHKY YPaBHOBEIIEHA CHJION 3JIEKTPUUYECKOTO OIS ?

13. Kakyto paboTy coBepiaer mosie mpu nepemenieHuu 3apsaa 20aKn u3 Touku ¢
norenuaiom 700B B Touky c¢ nmorennuanoMm 200B? u3 Ttouku ¢ nmoreHuuanom 100B B
TOYKY ¢ noreHuaiom 400B?

14. Ilpu nepememennu 3apsna 120 mxKi mexay Toukamu Oblia coBeplieHa padora
0,6 m/Ix. Haiitu HanpsixeHue.

15. C kakod cwiol JE€UCTBYeT MarHuTHoe Imosie ¢ uHaykmued 10 MTn Ha
IIPOBOJIHUK, B KOTOpOM cuiia Toka 50 A, eciau JJiMHa akTUBHOW YacTu npoBogHuka 0,1m?
€CJIM JUIMHA aKTUBHOM 4yacTu npoBoaHuKa 20 cM? JIMHMM MHAYKIMH OIS ¥ TOK B3aUMHO
MePHEeHIUKYIISPHBIL.

16. DneKTpoH 3apsaoM 1,6%10™" k1 mBIKeTCS B BaKyyMe€ CO CKOPOCTBIO 3-10°m/c B
OJIHOPOJAHOM MarHuTHOM mnose ¢ uHaykuued 2muTc m 4munTc. Yemy paBHa cuina,
JEICTBYIOIIAs Ha 3JEKTPOH, €CIIM YIrOoJ MEX]y HAalpaBICHUEM CKOPOCTH 3JIEKTpPOHA U
JIVMHUSMHA UHAYKIIUA PaBEH 90%?
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17. C xakoii CKOPOCTBIO HAJI0 NEpeMeIlaTh MPOBOAHUK, AJIMHA KoToporo 120 cwm,
mox yrmom 60° K BEKTOPY MArHHTHOH MHIYKIHH, MOXYIb KOTOPOro paseH 2 wmuTm,
4T00BI B TpoBoIHUKE B030ynunach IJIC unaykuuu 1B u 3B?

18. HaliTu usmMeHeHne MarHuTHOTO MOTOKa B COJIEHOUJI€ MHAYKTUBHOCThIO 600 I'H
BO3HHUKAIOIIETO B pe3yjbTaTe U3MEHEHUsI CUJIbI TOKa B coseHouae oT 5 10 30 MA, ot 5 o
45 MA?

19. CkonbkO BHUTKOB JOJKHA COJEpKaTh KaTyIIKa C IUIOIIAJbI0 MOMEPEYHOTO
ceuennst 50 cm’ , 4TOOBI TIpU M3MEHEHUHU MarHuTHou uHAykuuu ot 0,2 mo 0,3 Ta B
TeueHue 4mc B Hel Bo3Oyxkaanace DJC 10 B?

20 KakoB mepuoa ¥ 4acToTa KOJeOaHM MCTOYHHMKA BOJIHBI, €CIU JUIMHA BOJHBI
paBHa 200 cM, a cKOpoCTh ee pacrpocTpanenus 18 km/4?

21. KongeHncatop eMKOCThIO 250MK®D BKIIIOYWIN B CETh IEPEMEHHOIO HAIIPSKEHUS.
Onpenenuts ero conpoTtuieHue npu yacrorax S0I'u u 0,4kl 1.

22. TlpM WMKIMYECKOH dacToTe mepeMeHHoro Ttoka 500c”  HHIyKTHBHOE
conporupiienne kKarymku 0,035kOm u 0,045xkOm. OrnpenenuTs HMHAYKTHUBHOCTH
KaTYILKH.

23. Papuocranuuu padorator Ha yactore 100 MI'm u 10,5 MI'u. Cuuras, yto
CKOPOCTb PACHPOCTPAHEHHUS DJIEKTPOMATHUTHBIX BOJH B arMoc(epe paBHA CKOPOCTHU
CBETa B BaKyyMe, HalJJUTe COOTBETCTBYIOIIYIO JITMHY BOJIHBI.

24. KonebaTenpHbIN KOHTYP paJdONpUEMHHKA HACTPOCH Ha JJIUHY BOJHBI 0,3 KM.
Karymika MHAYKTUBHOCTH B KOHType oOnanaer uHAyKTHBHOCTHIO 100 MkI'H. Haitnure
AJIEKTPOEMKOCTh KOHJIEHCATOPa B KOHTYPE.

25. KonebaTenbHbIi KOHTYP COCTOMT W3 KAaTYUIKM WHAYKTHUBHOCTH | MKIH u
KOHICHCATOPA, YIEKTPOEMKOCTh KOTOPOrO MOJKET M3MEHSThCS B mpeaenax or 10° @ no
4-10° ®. BelunciauTe AUANA30H [UIMH BOJH, KOTOPBIE U3JTYy4aeT JaHHBIN KOHTYD.

26.0mpenenure PHEPTUI0 U UMIYJIbC (OTOHA BUAMMOIO CBETa C JJIMHON BOJIHBI
500HM.

27. I'py3oBoii aBTOMOOWJIH Mpoexal MHUMO OEH30KOJIOHKH CO CKOPOCTBIO S4KM/4.
Yepes 29 MuMO TOH k€ OEH30KOJIOHKM B TOM >K€ HAIPABJICHHH IPOEXajl JIETKOBOM
aBTOMOOMJIb CO CKOPOCTBIO 72KM/4. Yepes CKOJIIbKO BPEMEHH U Ha KaKOM PacCTOSHUU OT
OCH30KOJIOHKM  JIETKOBOM aBTOMOOWJIb JIOTOHHUT TPY30BOM, €CIIM OHH €Xalln
IPSIMOJIMHENHO € IOCTOSIHHOM CKOPOCTBIO?

28. CkopocTh cBeTa B mepBoit cpene, 225000 km/c a Bo Bropoii cpeae 200000 xm/c.
Jly4 cBeTa mamaeT Ha MOBEPXHOCTH pasjena dTUX cpen noxa yriaom 30° u mepexoaut Bo
BTOpYIO cpeny. OnpenenuTs yroi NpeaoMiIeHus Jyya.

29. llemb CcOCTOMT U3 TpeX TMOCIEA0BATEIbHO COEAMHEHHBIX MPOBOJIHHUKOB,
MOJAKIIIOYEHHbIX K HCTOYHUKY HamnpspbkenueMm 0,024xB. ConporuBineHue mnepBoro
npoBogHuka 4 OM, BToporo 6 Om, Tpethero 0,002 kOm. Halitu crity Toka B IIEIH.

30. Tpu npoBogHuka comnpotuBieHuem 2 Om, 4 Owm, 0,006 kOM coeauHEHBI
napajuiesibHO U MOAKIIOYEHbI K HanpsbkeHuto 22 B. Haiitu oOuryio cuity Toka B LIEu.

31. K wucrounuky c¢ 3/JIC 12 B u BHyTrpeHHum conpotuieHuem 0,001 kOm
MOJIKJIIOUYEH peocTar, CONpPOTHBIEHHE KoToporo 5 OM. Haiitu cuiy Toka B Lenu u
HaIpsDKEHHUE HA 32)KMMaxX UCTOYHUKA.

32. Kakoe KOJIMYeCTBO TEIJIOTHI BbIIEAUTCS 32 30 MUHYT MPOBOJIOYHON CIUPAIIBIO
conpotusienreM 50 Om npu cusie Toka 2A? HailTu Hanps>keHue Ha KOHIaX TPOBOJIOKH.

33. U3BecTHO, 9YTO O€30IaCHBIM JIJIS YeJIOBEKA SIBIISICTCS MOCTOSTHHBIM TOK 100 MKA.
Kakoe komuuecTBO TemaoThl BblAenuTcs 3a 1| MUH M 1,5 MUH B Teie 4denoBeka Mpu
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MPOXOKJACHUU TOKA OT KOHI[A OJHOM PYKH J0 KOHLA APYrod pyku (IpU CyXOil KOXKe),
€CJIM COMPOTHUBIIEHUE ATOTO yyacTka paBHo 15000 Om?

34, DnexkTpUUeCKU YallHUK BKJIIOYEH B ceTh HamnpsbkeHuem 220 B. Onpenenute
KOJIMYECTBO TEIUIOTHI, BBIACIISIEMOE €TI0 HArpeBaTEIbHBIM 3JIEMEHTOM €KECEKYHIHO, €CIn
compoTuBIIeHHE HarpeBarenbHoro 3uementa 0,04 kOm. Onpenenure MOUTHOCTh
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2.4. Kputepum oueHkn
2.4.1. Kputepun oueHKH (3K3aMeH)

banel 3a
Kputepun onieHkH K TeopeTHYeCKOMY 321aHUI0
KPHUTEPUH OLEHKHU
MaxkcumanbHbII
oamn—1
- IEMOHCTPHPYET TTyOOKOE, MOJTHOE 3HAHWE W MOHMMaHue (PU3NYeCKOn 1

CYIITHOCTH PacCMaTPUBAEMBIX SIBJICHHUI U 3aKOHOB;

- JTaeT TOYHOE OIpENEeICHNe W HWCTOJIKOBAHWE OCHOBHBIX TOHSTHM,
3aKOHOB, TCOPH, ((U3MUECKUX BEIIMYUH U UX CITUHUI] H3MEPEHUS;

- BepHO 0GOPMIIIET COIYTCTBYIONIHE OTBETY 3amucH (popmyl, rpagukw,
PHUCYHKH, CXEMBIL;

- TIPU OTBETE JIEMOHCTPUPYET CAMOCTOSTEIBLHOCTh CYXKIECHHH, TPHUBOIAHUT
BEPHBIC ApT'YMEHTHI, JeNIaeT MPaBUIbHBIC BHIBOIBI;

- TOCIIEIOBATEIbHO, YETKO, CBSI3HO, JIOTUYHO M 0e30IMO0YHO W3jaraet
yueOHBId Marepuall, MPaBWIBHO U OOCTOSTENFHO OTBEYaeT Ha
COITYTCTBYIOIIIUE BOIPOCHI

- JEMOHCTPUpPYET 3HAaHWE U TOHUMaHUE (HUIUIECKOW CYITHOCTH 0,7
paccMaTpUBaeMBbIX SIBICHUH M 3aKOHOB, UCIBITHIBAET HECYILECTBCHHBIC
3aTpyAHEHUS B BBIBICHUU B3aUMOCBS3M (DU3HYECKHX  SIBICHU,
3aKOHOMEPHOCTE;

- B OCHOBHOM IIPaBUJIbHO, 0€3 HM3MEHEHUS OCHOBHOW CYyTH, MJaeT
ONpeNieNIeHUs]  MOHATHUM, HUCHOJNb3YIOTCS HaydHble TEPMHUHBI IIpU
UCTOJIKOBAaHUM 3aKOHOB, TEOpUH, (U3NUYECKUX BEIUYMH U UX EJUHHUIL
U3MEpPEHUS;

- BEpHO, HO C HE3HAYUTEIHHBIMU OLIMOKAMU BBIMOIHSACT 3alTUCH (POPMYIL,
rpauKu, pUCYHKH, CXEMBI;

- IIpU OTBETE JAEMOHCTPUPYET CAMOCTOATEIBHOCTb CYXAECHUH, BBIBOIBI
BEPHBIE, HO HEJIOCTaTOYHO apIyMEHTHPOBAHbI;

- B ONpEJeNICHHON JIOTHYECKOM MOCIIeI0BAaTEIbHOCTU YUeOHbII MaTepua
u3Jaraet, pu OTBETE Ha BONPOC JOMYCKAEeT HECYLIECTBEHHBIE OIINOKU U
(unu) He Oosiee ABYX HEIOYETOB, KOTOPBIE CTYAEHT MOXET HCIPABUTH
CaMOCTOSITENIbHO IpU TpeOOBAHMU NpEnojaBaTessl; JaeT IMpaBHJIbHBIE
OTBETHI Ha COMYTCTBYIOIIME BOIPOCHI

- pacKpbIBaeT OCHOBHOE CoOJIep)KaHHe ydeOHOro MaTepuana, HO 0,5
O00HapYKUBAIOTCS CYIIECTBEHHBIE MPOOENbl B MOHUMAHUU B3aUMOCBS3H
(bU3HYECKUX SBJICHUN U 3aKOHOMEPHOCTEH;

- JIOMyCKaeT OWMOKM B OIpPEAeNICHUH M MCTOJIKOBAaHMH OCHOBHBIX
MOHSTHUM, 3aKOHOB, TEOpUH, (U3MUECKUX BEIUYMH W HMX EIUHHUIL
U3MEPEHUsi, KOTOpbIe MOXET HCIPABUTh CAMOCTOSTEIBHO WM TpU
HEeOO0JIBIIION TOMOIIY MPEo1aBaTes;

- C CYyIIECTBEHHBIMU OIIMOKAMU BBINOJHSET 3amuch (Hopmy, rpadukos,
PUCYHKOB, CX€M, KOTOpbIe CTYyIEHT IIOClie 3aMeyaHusl yCTpaHseT
CaMOCTOSITEIILHO;

- CaMoCTOSITENbHO (OPMYIHUPYET OTBET HA BOIPOC, MPUBOJIUT YACTUYHO
BEPHBbIC ApPryMEHTHI, OTICNbHBbIC BBIBOJABI HEJb3s CUUTATh BEPHBIMU H
000CHOBaHHBIMU;

- HapylleHa JIOTHMYECKas IOCIEeI0BaTeIbHOCTh H3JIOXKEHUS Y4eOHOTro
MaTepuaia, MpyU OTBETE Ha BOMPOC JOMYIIEHA OJHA rpydas OommoKa u
(unm) Gonee ABYX HEHAOYETOB; CTYIEHT HCIBITHIBAET 3HAUUTENIbHbIC
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3aTpyJHEHUs], OTBEYas Ha COMYTCTBYIOUINE BOIIPOCHI

4 |- cTygeHT He MOXET OOBSICHUTh  (PU3MYECKOH  CYIIHOCTH 0
paccMaTpuBaeMbIX SBJIEHUH W  3aKOHOB, BBISIBUTH  B3aMMOCBS3H
¢u3nUecKux sIBICHUH U 3aKOHOMEPHOCTEH;
- HE 3HAeT WIM JaeT HEBEPHOE OMpe/esIeHNEe U MCTOJIKOBAHUE OCHOBHBIX
NOHATUH, 3aKOHOB, TEOPHH, (QHU3UUECKUX BEIUYMH M UX EIUHHII
U3MEpEHMUS;
- HE BEPHO BBINOJIHSIET 3anuch (GopMyll, rpauKOB, pUCYHKOB, CXEM
UTOTO 1
Ne Kpurtepun oieHKH K NIPAKTHYECKOMY 3aaHHUIO banabl 3a
KPHUTEPHHU OLleHKH
1 Odopmiienue yc10Bus 3a1aHNs MakcuMaabHbIA
o0ana — 0,4 6aaua
- BEpHO 0(OpPMIICHO YCIIOBHE 3aauHl, IPECTABICHBI BCe (PU3NUECKHE 0,4
BEJTMYMHBI
- yclIoBHUE 331aHUs 0POPMIIEHO C HE3HAYUTEIIbHBIMU HETOUHOCTSIMH, 0,2
IpeJICTaBICHbI HE Bce (U3MUECKUE BETUUNHBI
- yciioBue 3afanusi 0hOpMIIEHO HEBEPHO 0
2 Hcnouab3oBanue GU3HYECKON CHMBOJTUKH MaxkcumasbHbII
0asa —0,5 6asna
- BEpHO 0003HAYEHbI CUMBOJIBI B YCIIOBUH 3a]1a4d U B (hopMyIIax, 0,5
UCTIOJIb3YEMBbIX B PELICHUHU 3a7aul
- BEpHO 0003Ha4YEHBI CUMBOJIBI B YCJIIOBHH 3a]1a4H, JIOMyIeHa | 0,4
HETOYHOCTb B ()OPMYIIax, UCTIOIBb3YEMbIX B PELICHUH 3a7aul
- gomymieHa | HeTOYHOCTb IpU 0003HAYEHUU CUMBOJIOB B YCIIOBUU 0,3
3a1auu, 1 HETOYHOCTH B (hOpMyJIax, UCIOIB3YEMbIX B PEIICHUH 3a/1a41
- nomyiieHo 2 u 00yiee HETOYHOCTH NMPU 0003HAYEHUH CUMBOJIOB B 0
yCIIOBUH 3aauHl, 2 U 00Jiee HETOYHOCTEH B OPMYIIax, UCIOIb3yEMBbIX B
peIIeHUH 3a]]auu
3 CoOlurogeHne aJITOPUTMA PelIeHU s MakcumanbHbII
oay1 —
0,3 6a1a
- pelIeHre 3aJa4l OCYIIECTBIIIETCS MO aJTOPUTMY: TIEPEBOJI €IUHUIL] 0,3
U3MepeHus: PU3MUECKUX BEIMYUH B MeXIIyHapOAHYIO CUCTEMY €TUHHII
(CN); 3anmuch HeOOXOAMMBIX (HU3HUECKUX (POPMYIT; MATEMAaTHUECKUI
pacdet no pusnyeckor hopmyse
- QITOPUTM PEUICHHUS 337a4l OTCYTCTBYET 0
4 IHepeBona ennHul u3MepeHust GU3MYECKUX BEJIUYUH B MakcumajibHbIH
Mexaynapoanyrw cucremy equnun (CH) 0aJsn —0,3 0as1a
- BEpHO MEPEeBEICHbI pacueThl EPEeBO/Ia BCEX SAMHUI] U3MEPEHHUS 0,3
bu3nvecKux BeMYUH B MexayHapoaayto cucremy eauaut] (CH)
- momymieHa 1 ommbka nmpu MpoBEACHUH pacueTa MepeBo/ia eANHHII 0,2
U3MepeHus PU3NYECKUX BEIMYUH B MexXayHapOAHYIO CUCTEMY €IMHUIL
(CH)
- JIOMYLIIEHBI 2 OMMOKY MPH MPOBEJCHUN pacyeTa mepeBoa eaUHHUI] 0,1
U3MepeHus: GU3NUECKUX BEIMUUH B MEXTyHAPOAHYIO CUCTEMY €IUHUI]
(CH)
- HEBEPHO IIPOBEJIEHBI PacyeThl IEPEBO/A BCEX EIMHULl U3MEPEHUS 0
¢u3nueckux BearuuH B MexayHapoayto cucremy eaunun (CH)
5 | Ucnoab3oBanue pusnyeckux (popmyJi 1Jisl pelieHUus 3a1a491 MakcumasibHbIH
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oaJya —
0,5 6an1a

- BEPHO M OCIIEI0BATEIbHO 3aIIMCAHbI BCE (JOPMYIIBI B COOTBETCTBUU C 0,5
CHUMBOJIMKOH, HEOOXOJMMBIE Il YCTAaHOBJIEHUS COOTHOIIEHUS
CYIIECTBYIOILET0 MEXAY (PU3NUIECKUMHU BETUUNHAMH

- IPaBUJILHO COCTABJICHBI YPABHEHUS, CBA3BIBAIOIINE (PU3HUECKUE
BEJIMYUHBI

- BEPHO, HO HETOCIIE0BATEIHHO 3aTUCaHbl POPMYIIBI B COOTBETCTBUU C 0,4
CHMBOHHKOﬁ, HeO6XOI[HMOI>'I AJI1 YCTAHOBJICHUS COOTHOIICHUA
CYIIECTBYIOIIETO MEXKAY PU3NICCKUMHU BEITHINHAMH

- IpaBHUJIbHO COCTABJICHBI YPABHCHU S, CBA3BIBAIOIIIUC (bl/I3I/IquKI/Ie
BEJIMYMHBI

- (hopMynbl 3amTMCaHbI MTOCIEIOBATEILHO, HEBEPHO 3anucana | opmyna B 0,3
COOTBETCTBUM C CUMBOJIMKON, HEOOXOUMOH JUIsl yCTaHOBIICHMUSI
COOTHOILIEHUS CYIIECTBYIOUIETO MEXKIY PU3NUECKUMHU BeTUUNHAMHU

- JIOTyIlIeHa OJIHA OIIMOKA TP COCTaBJIIEHUHN YPAaBHEHHM, CBSI3bIBAIOLINX
dbu3HYECKre BETMYUHBI

- opMyIIBI 3aMKCaHbl HETIOCIIEI0BATEILHO, HEBEPHO 3anucana 1 ¢popmyna 0,2
B COOTBETCTBHUU C CHMBOHHKOﬁ, HGOGXOI[HMOﬁ AJI1 YCTAaHOBJICHU A
COOTHOIIICHUS CYIIECTBYIOUIETO MEXIY PU3NICCKUMHU BETUINHAMHU

- J0MMylIcHa oaHa OI_HI/I6Ka IMpu COCTAaBJICHUHN ypaBHeHHﬁ, CBA3bIBAIOINX
(du3nvecKre BeTMIUHEI

- Bce (pOpMYIIBI 3aMMCaHbl HEBEPHO 0
- IONYIIEHBI OMMOKA IPU COCTABICHUH BCEX YPAaBHEHUH, CBA3BIBAOIINX
bu3HYECKUe BETUYUHBI

MaremaTuyeckue pacdersl 1o (pusnueckum (opmyiiaM, KOTOpbIe MakcumajibHbIH
XapaKTepu3yT paccMaTpuBaeMoe siBJIeHHe ¢ KOJIMYeCTBEHHOM 0as — 0,5 0asu10B
CTOPOHBI

- BEPHO MIPOU3BEJICHBI BCE MATEMaTUUYECKHE PACUETHI 10 BCEM 0,5

¢du3nveckuM GopmyiaM B COOTBETCTBUU C €ANHUIIAMH U3MEPEHUI
¢dusnueckux BenuuuH (CH);

- BCE pe3yJIbTaThl MATEMATHUECKUX PACYETOB COIEPKaT u(ppoBoe
3HAUEHUE M COOTBETCTBYIOIIEE eMy 0003HAUCHUE SIMHUIIBI H3MEPECHUS
busnueckux BeaununH (CH)

- BEPHO MIPOU3BEICHBI MATEMATHYECKUE PACUETHI 110 BCEM (HU3UIECKUM 0,4
dbopMyniaM B COOTBETCTBUU C AUHUIIAMHU U3MEPEHUN (PU3HUECKUX
BenuuuH (CHN),

- B OJIHOM pe3y/IbTaTe MAaTEMATHUECKOTO pacyeTa COACPKUTCS TOIBKO €r0
nidpoBoe 3HaUeHNE

- HEBEPHO MPOU3BEJICH MaTeMaTHYeCKUi pacueT 1o 1 ¢puzndeckoit 0,3
(GopmyIe, HO B COOTBETCTBUHU C €AMHULIAMH U3MEPEHUH (pru3nueckux
BennuuH (CH);

- B OJJHOM pe3yjbTaTe MaTeMaTUYeCKOI0 pacyeTa COAEPIKUTCS TOJIbKO
ero ¢ poBoe 3HAUCHUE

- HEBEPHO MPOU3BEJICH MaTeMaTHUeCKui pacueT 1o | ¢puzndeckoit 0,2
dopmye 6e3 ykazaHUs eqUHUL H3MepeHui ¢pusndeckux sennuuH (CH);

- BCE pe3yJIbTaThl MATEMAaTUYECKUX PACUETOB COJEPHKAT TOIBKO UPPOBBIE
3HAYCHUS

- HEBEPHO IIPOU3BE/IEHBI BCE MATEMATUYECKUE PACUETHI 0
OTBer nocJie pemieHUs 321244 MaxkcumasbHbII
0aJLI —
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0,2 6aa10B

- 3aJ1a4a B KOHIIE PEIICHUS COAEPKUT BEPHBIA OTBET 0,2
- 3a/1a4a He COJICPKUT B KOHIIE PEIICHUS BEPHOTO OTBETA 0
YcTHOE 00bsiICHEHNE pellieHUs 3a1a4u MaxkcumaJjbHBbINH
0as —
0,3 6ana0B

- 00bsSICHEHHE pelleHus 3aJaHusl TOCIeI0BATENbHO, CBA3HO, JIOTHYHO, 0,3
BBIBOJI apI'YMEHTHUPOBAH U 00OCHOBAH; MPAaBUILHO U OOCTOSATENBHO JAaETCS
OTBET (OTBETHI) HA COIYTCTBYIOIIHNE BOIIPOC (BOMTPOCHI)
- HE3HAYUTEIHHO HAPYIIICHA MTOCIEA0BATEIbHOCTD, JJOTHKA O0BSICHEHHUS 0,2
pelIeHUs 3a/1aHusl, BEIBOJbI apT'yMEHTHPOBAHbI U OOOCHOBAHBI; CTY/IEHT
HCIBITBIBACT HC3HAUYUTCIIbHBIC 3aTPYJHCHUS, OTBCUAA HA COIMTYTCTBYIOIINUC
BOTIPOCHI
- SBHAYUTCJIIbHO HApYyIICHA MOCJICA0BATCIbHOCTD, JIOTUKA OGBHCHGHH}I 0
pemeHus 3a1anus (CTYACHT HE MOXKET OOBSICHUTH, KAKMM 00pa3omM
MMpUHICIT K pCIHICHUIO 3aI[aHI/I$I), BBIBOJIbI HC MOT'YT CUUTATbHCA
apryMEHTUPOBAHHBIMU U 0OOCHOBAaHHBIMU; CTYJICHT UCIBITHIBACT

SHAYUTCIIBHBIC 3aTPYAHCHNS, OTBCUAA HAa COMYTCTBYIOIINUC BOIMMPOCHI

NUTOIO 3
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