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O01ue moJa0KeHus

[Iporpamma BCTYNUTETBHOTO MCHBITAHUS COCTaBJI€HAa HAa OCHOBE (heaepalibHOTO
TOCY/IapCTBEHHOTO 00pa30BaTENBLHOTO CTaHJapTa CpeaHero obmiero obpazoBaHus (nmanee -
®I'OC), (mpukaz MunucTepcTBa mpocBemeHuss Poccuiickoit ®@enepanuu ot Ne 732 «O
BHECEHWU W3MEHEHH B (enepalibHbIl TOCYAAapCTBEHHBIM 0O0pa3oBaTEeNbHBIN CTaHAAPT
cpenHero oémero oOpa3oBaHUs, YTBEPKIAEHHBIM NpukazoM MuHucTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit ®enepanun ot 17.05.2012 Neo 413») u denepanbHOil 00pa3oBaTEIbHOMN
IporpaMMbl  cpeAaHero oOuiero oOpa3oBaHus (mpuka3 MuHUCTEpPCTBA  IPOCBELEHUS
Poccuiickoit ®enepaunu Ne 371 or 18 mas 2023 r. «O06 yTBepxkIeHUU (QeaepaabHOM
00pa3oBaTeIbHOM MPOrpaMMbl CpeTHEro o0IIero oopasoBanusy»). [IporpamMmma BCTYNUTENbHBIX
UCIIBITAHUNA  OTpa)aeT TMPEEMCTBEHHOCTh TMPOBEPSAEMBIX MPEAMETHBIX TpeOOBaHUN K
pe3ylibTaTaM OCBOEHHUSI OCHOBHOM 0Opa3oBaTeNIbHOM MpOrpamMMbl  CpPEIHEro  0OIIero
obpa3zoBanusi Ha ocHoBe OI'OC 2012 r. u u3menenuit B ®I'OC 2022 r. Ha OCHOBaHHUHM TPUKa3a
Ne732.

Ilepeuenn nmpoBepsieMbIX TPeOOBAHUI K pe3yJbTATAM OCBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrpaMMbI CpeIHero o0ero oopasoBanus no Gpusnke

B Tabnuue npuBenén cocrabieHHbli Ha ocHOBe I. § PI'OC mepeueHb MpoBepsieMBIX
TpeOOBaHMN K METalpeJMETHbIM pe3yJbTaTaM OCBOEHHUS OCHOBHOM 0Opa3zoBaTelbHOU
MIPOrpaMMBbl CPETHEr0 001ero 00pa3oBaHusl.



Kon [IpoBepsiembie TpeOOBaHUS K METAIIPEIMETHBIM PE3yIbTaTaM OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOT0 00pa3oBaTeIbHON MPOTPaMMBbl CPEIHET0 0OLIET0o
TpeOoBaHUS o0Opa3oBaHus

1 Ilo3naBarensubie YY1

11 bazoevle nozuueckue oeiicmeus

111 YcTaHaBIMBaTh  CYIIECTBEHHBIH MPU3HAK WJIM OCHOBAHHS Ui  CpPaBHCHWUS,
KJ1acCU(pUKAIKN U 0000ICHUS

112 BBISIBIAT 3aKOHOMEPHOCTH M POTHBOPEYHSI B pACCMATPUBAEMBIX SBICHUIX

1.3 CamMocTosTenbHO (POPMYIHPOBAThH U AKTYAIM3UPOBATH MTPOOIIEMY, pacCMaTPUBATH €€
BCECTOPOHHE; ONPEICIATh LEIH S TSIbHOCTH, 33/1aBaTh ApaMETPhl U KPUTCPUH UX
TOCTIOKEHUS

114 BHOCUTH KOPPEKTUBEI B JICATEILHOCTD, OLIECHUBATH COOTBETCTBUE PE3YJILTATOB IIEIISIM,
OIICHUBATh PUCKH TMOCIIC/ICTBUN JICATEIBHOCTH

115 Pa3BHUBaTh KpeaTHBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX IMPOOIeM

1.2 bazoeble uccnedosamenvckue deiicmeus

121 BiageTh HaBBIKAMHM ~ Y4eOHO-HCCIICOBATCIBCKOM M MPOSKTHOH JESITEIbHOCTH,
HaBBIKAMU pa3pelleHus mpooieM

1.2.2 OBnameHue BUAaMH  JCATEIHHOCTH TI0 TONYYEHWIO HOBOTO 3HAHUS, €ro
MHTEpIIPEeTAlMH, PEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX CUTYAIIHSIX,
B TOM YKCJIC TIPU CO3JIaHUM YUCOHBIX U COLUAJIBHBIX MTPOCKTOB

1.2.3 DopMUPOBAaHWE HAYYHOTO THIIA MBIILIICHHS, BJaJCHUE HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHITHSIMU U METOJAMU

124

BbIABIATE NPUUMHHO-CIICICTBEHHBIE CBS3M M AKTyaJIM3UPOBATH 3a/ady, BBIIBUIATH
runoresy €€ peleHus, HaxXOAUTb AapryMeHThl JUIsl  J0Ka3aTelbCTBA CBOMX
YTBEPKJICHUH, 3a/1aBaTh [IapaAMETPbl U KPUTEPUU PELLICHUS




125

AHaJ'II/IBI/IpOBaTB MOJYYCHHBIC B XO/J€ PCHICHUA 3aJadu pPE3YJIbTaTbl, KPUTHYCCKH
OLICHUBATDH UX NOCTOBCPHOCTL, MPOTHO3UPOBATH USMCHCHHNC B HOBBIX YCJIIOBUAX

1.2.6

VMeTh TEpeHOCUTh 3HaHHMS B [IO3HABATEIbHYIO M TIPAKTHYECKYI 001acTu
KH3HEICATEIbHOCTH; YMETh WHTCTPUPOBATh 3HAHUS W3 PAa3HBIX MPEIMETHBIX
o0acTeii; OCyIIECTBISTh LIEICHATPABICHHBIN MOMCK MEPeHOca CPEACTB U CIOCOO0B
JeUCTBHS B PO(ecCHOHABHYIO CpeLy

1.2.7

CrnocoOHOCTE M TOTOBHOCTh K CaMOCTOATCIIbHOMY TIIOUMCKY METOJOB PCIICHUS
MMPAKTUYCCKUX 3ada4, MPUMCHCHUIO PA3JIMYHbIX MCETOAOB IIO3HAHUA; CTABUTbL U
q)OpMyJ'II/IPOBaTI) COOCTBEHHBIE 3agadyu B O6paSOBaTeJ'II:HOI7[ JCATCIIBHOCTH U
PKN3HCHHBIX CUTyallUAX; CTaBUThb HpO6ﬂCMI)I nu 3aga4u, J0IMyCKarouue
AJIbTCPHATHUBHLIC PCHICHUA; BBIABUIaTb HOBBIC HJACH, NPCJIaratb OpPUTMHAJILHBIC
MMOAXOAbl U PCHICHUS, paSpa6aTBIBaTI) IJIaH peUICHUA HpO6J’IeMI>I C y‘IéTOM aHaJIn3a
MMCIOIINXCA MATCPUAIIbHBIX U HCMATCPUAJIIBHBIX PECYPCOB

Paboma c ungpopmauuei

=
wlw

BnaneTh HaBBIKAMH TOJNYy4YeHHs HWHQOPMAlUM W3 HCTOYHUKOB pAa3HbIX THIIOB,
CaMOCTOSTEJILHO OCYLIECTBIISITh [TOMCK, aHAJIU3, CUCTEMATH3ALUI0 U UHTEPIPETALUIO
MHpOpPMALIMK Pa3IUYHBIX BUIOB M (OpM MpeICTaBICHUS

1.3.2

Co3maBaTh TEKCTHI B PA3IMIHBIX (JopMaTax ¢ yIETOM Ha3HAYEHUS HHHOOPMAITUH H
IEJICBOM ayIUTOPHH, BEIOUpas ONTHUMAIBEHYIO (hOPMY TIPEICTaBICHUS U
BH3YaJTU3AIHH

133

OneHnBaTh JOCTOBECPHOCTH, JICTUTUMHOCTD I/IH(bOpMaLII/II/I, €€ COOTBETCTBUE
IIPaBOBBIM U MOPAJIbHO-3TUYCCKHUM HOpMaM

134

lcrionb30BaTh cpeacTBa WHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pCIICHHH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OpPraHM3alMOHHBIX 3a7a4 C
cOONIIO/ICHNEM  TpeOOBaHUN  DPrOHOMHKH, TEXHUKH OC30MACHOCTH, THTHCHBI,
pecypcocOepeKeH sl, TPABOBBIX M OTHYECKUX HOPM, HOPM HH()OPMAIIMOHHON
0€30IMacHOCTH

1.35

Bianmets HaBBIKaMH pacrio3HaBaHUS W 3alTUTHI HH(OOPMAITUH, HHPOPMAITHOHHOM
0€30I1aCHOCTH JUYHOCTH

KommynnkatuBHbie YY /|

2.1

Oowenue

211

OCyIIeCTBIATh KOMMYHHKALIMM BO BCeX cdepax JKU3HM; BIAICTh Pa3IHUYHBIMU
crioco0amMuy OOIIEHNUS U B3aUMOJIENCTBUS

Pa3BépHyT0 " JIOTUYHO H3J1araTb CBOKO TOYKY 3pPCHUA C HCIIOJIB30BAHHUEM S3BIKOBBIX|
CpCACTB

w

ApryMeHTHPOBAHHO BECTHU AUAJIOT

PervastuBnbie YY1

Camoopzanuzauyus
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CaMOCTOSITENIPHO ~ OCYIIECTBISITH  MMO3HABATENBHYIO  JEATEIHHOCTh,  BBIABIATH
[po0JIeMbl, CTaBUTh M (HOPMYJIUPOBATH COOCTBEHHBIC 3ajJa4yd B 00pPa30BaTEIIbHOM
ACATCIIBHOCTH U )KU3HCHHBIX CUTYyallUAX; JaBaTb OLICHKY HOBBIM CUTYyallUsAM

3.1.2

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEHICHUs] MPOOJIEeMBbl C YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M NPEANOYTEHUH; JenaTb OCO3HAHHBIN
BHIOOp, apryMEHTHpPOBAaTh €ro, OpaTh OTBETCTBEHHOCTb 3a PELICHHE; OLIEHUBATH
pUOOPETEHHBINH OIBIT; CII0COOCTBOBATH (DOPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOH
PPYIUIMK B pa3HbIX 001aCTIX 3HAHUN

Camoxoumpo.np
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I[aBaTB OLICHKY HOBBIM CHUTYAllUsIM, BHOCUTH KOPPCKTHUBLI B




JACATCIIBHOCTL, OOCHHUBATH COOTBETCTBUE PE3YJILTATOB LCIIAM
322 Biagerr HaBBIKAMHM II03HABATEIIHLHOU pe(l)ﬂeKCI/II/I KaK OCO3HaHHd COBCPHIACMBIX]

MENCTBUI M MBICTUTEIBHBIX MPOIIECCOB, X PE3YIHTATOB U OCHOBAHUH; HCIIOJIB30BaTH)
puémbl pedreKCuu JJIsl OLUEHKH CHUTyalldd, BBIOOpa BEPHOTO pELICHUS; YMETh
OLIEHMBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PELICHUS 110 UX CHUKCHHIO

3.3 ImouuonanbHolil uHmeieKm, MIPE/IIOJIarato i c(hOpMUPOBAHHOCTE:
CaMOpEryJIMpOBaHUs,  BKJIFOYAIONIETO  CAMOKOHTPOJb,  yYMEHHE  NPUHUMATH
OTBETCTBEHHOCTh 332 CBOE  TOBEJCHHME, CIOCOOHOCTH  aJalTHPOBATHCS K
PMOIMOHATFHBIM W3MEHEHHSM U TPOSABISATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;
BHYTpEHHEH MOTHBAIINH, BKIIOYAIONIEH CTpEMIIEHHE K JOCTH)KEHHUIO eI U YCIexy,
OTITHMH3M, HHUITHATUBHOCTH, YMEHHE ICHCTBOBATH, HCXOIS U3 CBOMX BO3MOYKHOCTEH

2. CojaepixkaHue MpoOrpaMMbl
B mepBom croniflie ykazan Koj paszjena, KOTOPOMY COOTBETCTBYIOT KPYMHBIE OJIOKH
cojepxkanus. Bo BTopoM crosiOnie mpHUBEAEH KOJ AJIEMEHTa COACpX aHUs, A KOTOPOTO
CO3/Ial0TCs MIPOBEPOUHbIE 3a1anus. KpyrHbie G10Kku cofiep:kanus pa30oUThl Ha Oojiee MEJKue
AJIEMEHTHI.

Kox Kon IIpoBepsieMblii 2IIEMEHT COAECPKAHUSA
pasnena/ | siemeHTa
TEMBbl
1 MEXAHHKA
11 KHHEMATHKA
XaHW4YEeCKOoe MBMKeHHE. OTHOCHTEIBHOCTh MEXAHHYECKOTO JBMKCHUS.

Mexannyeckoe enue. OTHOCHUTENBHO e €CKOT0 e

111 Cucrema otcuéra.

11.2 MarepuanbHas Touka. Ee pagmyc-BeKTOp, TpaeKTOpHsi, epeMELICHUE, MMyTb.
Ciio)keHue nepeMeleHun.

113 CkopocTe  MarepuanbHOW Touku. CrlokeHHe CKOpocTed. Brrumcienue
nepeMenieHus 1o rpaguky 3aBucuMocty U(t).

114 Y cKopeHue MaTepUalIbHON TOUKH.

1. ABHOMEPHOE NPSMOJIMHEHHOE IBI)KCHHE.

1.15 P
PaBHOYCKOpEeHHOE PSAMOJIMHEWHOE IBUKEHHE.

116

117 CBoOonHOE majeHue. YcCkopeHue cBOOOIHOrO majeHusi. [BrkeHue Tena,
OpOLIEHHOI0 MO YIJIOM & K TOPU30HTY.

1138 Kpuponuneiinoe npmxenue. JIBUKEHUE TOUKH MO OKPY>KHOCTH. JInHelHas u
YIJI0Basi CKOPOCTb TOYKH COOTBETCTBEHHO. LleHTpocTpeMuTebHOE YyCKOpEHHEe
TOYKH.

12 JAHHAMHKA
121 WNuepuumansHele cucrembl otcuera. [lepBbiil 3axkoH Herotona. Ilpuniun
- oTHOocuTenbHOCTH ["annest.

122 Macca tena. [1InoTHOCTh BemecTsa.

1.2.3 Cuna. [IpyHINT Cynepno3nuu CHil.

124 Bropoii 3akon Hetorona juig matepuansHoil Touku B UCO.

1.2.5 Tperuit 3axon HeroToHa [UI MaTepUaIbHBIX TOYEK.




1.2.6

3aKOH BCEMHUPHOTO TATOTEHHUS: CHJIBI TPHUTSHKEHUS MEXAY TOYSUHBIMU
maccamu. Cuiia TSOKECTH. 3aBUCHMOCTh CHIIBI TSDKECTH OT BbICOTHI h Haf
MOBEPXHOCTHIO TUIAHETHI PAJIITYCOM.

1.2.8 Cuna ynpyrocta. 3akoH ['yka.
129 Cuta tpenus. Cyxoe Tpenne. Crta TpeHHUS CKOTbKeHns. Cuta TpEeHHUS TTOKOSI.
KoaddurmmenT rpenus.
1.2.10 JlaBnenue.
1.3 CTATHKA
1.3.1 MOMEHT CHITBI OTHOCUTEIIEHO OCH BpAIICHUS.
1.3.2 LenTp macc tena. LleHTp Macc CHCTEMbI MaTEPHAIbHBIX TOUCK.
133 VYcnoBus paBHoBecus TBepaoro tena B MCO.
1.34 3akoHn [lackamns.
1.35 JlaBnenue B xKuIKOCTH, okosieics B UCO.
1.3.6 3akoH Apxumena, eciud Teiao M kuakocth nokosrcs B MCO. VYcnosue
TUTABAHUS TEJL.
1.4 3AKOHBI COXPAHEHUSI B MEXAHUKE
14.1 Nmnynbsc MaTepranbHOM TOYKH.
1.4.2 Hmnynbe cucTeMsl Tell.
143 3aKOH M3MEHEHUs U COXPAHEHUS UMITyJIbca. PeakTHBHOE BHKEHUE.
1.44 Pabora cuiibl: Ha MaJIOM MEPEMEIICHHUH.
145 MOIIHOCTH CHJIBL.
1.4.6 Kunetnueckast 5Heprusi MaTrepuagbHOM  TOUKU. 3aKOH  U3MEHEHHS
KUHETUYECKOU SHEPrUuu cucTeMbl MatepuaibHbix Touek B MCO.
1.4.7 [loTennmanpHas 3HEPTUS IS MOTEHIUATBHBIX CHII. [loTeHIMampHas SHepTrHs
Tela B OJHOPOJHOM TOJe TshkecTd. lloTeHIManbHass OdHEPrHs YIpyro
Jie(hOPMUPOBAHHOTO TeIa.
1.4.8 3aKOH M3MEHEHUS M COXPAHEHHUSI MEXaHUYeCKON SHEePTUH.
1.5 MEXAHUYECKHUE KOJIEBAHUS U BOJIHbI
151 ["apmoHnyeckue konebanus. AMIUTyAa u (asza konebanmit. Kunemarnyeckoe
omrcaHue. J{MHAMUYECKoe oOIrcaHue. ODHEPreTHYecKoe OIurcaHue (3aKOH
COXpaHEHUsI MEXaHU4eCKOH dHeprun). CBs3b aMIUIATY/IbI KOJIEOAHUI HCXOTHON
BEJTMYMHBI C aMILTUTYIaMH KOJIeOaHUH e€ CKOPOCTH U YCKOPEHUSI.
152 Ileprox m wacrora xonebanmid. [lepwox Maibix CBOOOJHBIX KOJICOAHUN
MaTeMaTnu4eckoro MasiTHuKa. l[leprom cBOOOMHBIX KoJeOAHWH TMPYKUHHOTO
MasiTHUKA.
153 Brmnyxnennsie konebanus. Pezonanc. Pezonancnas xpusasi.
1.5.4 [lomepeunbie u mpojosibHBIE BONHBI. CKOPOCTh PACHpPOCTPAHEHHS W JIJTHHA
BoutHBL. HTepdhepernus u nudpaxiys BOJH.
155 3Byk. CKOpOCTB 3BYKa.
2 MOJIEKYJSAPHASA ®PU3UKA. TEPMOJIUHAMUKA

MOJIEKYJISIPHAS ®PU3UKA




2.1.1

Mojienu cTpoeHus ra3oB, JKUJIKOCTEN U TBEPABIX TEIl.

2.1.2 TemnoBoe ABMKEHUE aTOMOB U MOJICKYJI BEIIIECTRA.

2.1.3 BsaumosieiicTBre yacTuI BeniecTsa.

2.1.4 Huddysusa. bpoyHoBckoe ABMKEHNE.

2.1.5 Mogpenp uneanpHoro raza B MKT: yacTuipl raza ABH)KYTCSI XaOTUUECKH U HE
B3aMMOJEHCTBYIOT JIPYT C APYTOM.

2.1.6 CBsi3p  MEXIy [JaBJeHHEM W  CpegHed  KHUHETHYEeCKOW  DHepruen
MOCTYMATEIHHOTO TETIOBOTO JABMKEHUS MOJIEKYN MACaThbHOTO Ta3a (OCHOBHOE
ypaBaenue MKT)

2.1.7 AOCoJI0THAs TeMIIEpaTypa.

218 CBs3p  TeMIlepaTyphl Ta3a CO  CpemHed  KHHETHYECKOHW  DHEpruei

B MOCTYNATEIHHOTO TETIOBOTO ABM)KEHHUS €0 YaCTHII.

2.1.9 Vpasuenwne p =nkT

2.1.10 Mojens wupealbHOrO raza B TEepMOJMHAMHUKE. YpaBHeHHe MeHjeneeBa-
Knaneiipona. Belpaxkenue 1 BHyTpeHHel sHepruu. YpaBHeHue MeHeneena
- Knaneiipona (mpumenumble GOpMBbI 3aHCH).

2111 3akoHn JlambTOHA /7S TaBICHHUS CMECH Pa3pPEKEHHBIX Ta30B.

2.1.12 W3zonporieccbl B pa3peXeHHOM raze C IMOCTOSHHBIM uucioMm dactui N (¢
MOCTOSIHHBIM ~ KOJTMYECTBOM BermectBa V). Msorepma (T=const), wu3oxopa
(V=const), m3o6apa (p=const). I'padudeckoe mpeacTaBIeHHe U30MPOIIECCOB HA|
pV-, pT- u VT -nnarpammax.

2.113 Hacelennble W HeHachllleHHbIe mapbl. KadecTBeHHass 3aBHCHUMOCTD
IUIOTHOCTH ¥ JIABJIGHUSI HACBINIEHHOTO Tlapa OT TeMIepaTypbl, HX
HE3aBUCUMOCTh OT 00beMa HACKIIIEHHOTO Tapa.

2.1.14 BnaxxnocTs Bozayxa. OTHOCHTENbHAS BIaKHOCTb.

2.1.15 H3meneHnne arperaTHbIX COCTOSHMH BEIIECTBA: HCIApeHHe W KOHJEHCAIus,
KHTICHHUE JKUIAKOCTH.

2116 W3meHeHune arperaTHbIX COCTOSIHHIA BEIIECTBA: TUIABICHIE U KPUCTAJUIA3AIINS.

2.1.17 [IpeoOpaszoBanue sHEpruu B (pa30BbIX MEpexo/iax.

2.2 TEPMO/IUHAMUKA

291 TemoBoe paBHOBECHE U TeMIepaTypa.

299 BryTpennss sHeprus.

223 Temmonepenaya Kak croco0 W3MEHEHHsI BHYTPEHHEH »Heprum 0e3

coBepieHns padoTbl. KOHBEKINs, TETIIONPOBOAHOCTD, H3ITyUCHHE.

224 KonmuecTBO TErIoTH. Y enbHas TETNIOEMKOCTh BEIECTBA.

225 VYaenpHas TeuioTa TapooOpazoBaHUA. YJeNbHas TEIUIOTa IUIaBICHUS.

Y enpHas TEMI0Ta CropaHus TOTUINBA.
226 DrneMeHTapHas paboTa B TepMOJUHAMUKE. Bbruncienne padoTsl Mo rpaduky|
o mporiecca Ha PV- 1uarpaMmme

2.2.7 [lepBsIii 3aK0H TepMOIUHAMUKH. AradaTa.

298 Bropoii 3aK0H TepMOAMHAMUKH, HEOOPATUMOCTb.

2.29 [Ipunnune! nefictBus TerioBbix MammuH. KITJ.

2210 MaxkcumansHoe 3Hauenue KIIJ1. Luxn KapHo.

2.2.11

ypaBHCHI/Ie TEIIOBOro OajaHca.




3 JEKTPOJUHAMHUKA
3.1 JEKTPUYECKOE ITOJIE

311 DJIEKTpHU3aLMs TeJl U ee MPOsIBICHUS. DISKTPUUECKUil 3aps. [IBa Buaa 3apsina.
OJIEMEHTAPHBIN AIIEKTPUYECKUH 3apsil. 3aKOH COXPaHEHHS HIEKTPUYECKOrO
3apsiaa

3.1.2 BaaumoeiicTBue 3apsaoB. Toueunbie 3apsipl. 3akoH Kyona.

3.1.3 DiekTpuyeckoe mojie. Ero neficTBre Ha 3JIEKTPUUECKUE 3aPSIIb.

314 HanpspkeHHOCTD 2nexTpudeckoro noiist. [loxe Toueunoro 3apsaa. OaqHopoaHoe
nosie. KapTunb! 1uHUM 3THX moJiel.

315 [TOoTeHIINATBHOCTh 3JIEKTPOCTATUYECKOTO TIOJNIA. Pa3HOCTh TMOTEHHHANoB N
HarpsokeHue. [loTeHrmanbHas SHeprust 3apsiia B JIEKTPOCTATHYECKOM TOJIe.
[Morenmman »nekTpocTaTHdeckoro mois. CBs3b HANPSDKEHHOCTH TIONS U
[Pa3HOCTH MOTEHIHAIOB ISl OTHOPOIHOTO MIEKTPOCTATHYECKOTO TIOJIS.

3.1.6 [ [prHIINTT CYTIEPITO3UITNH SJIEKTPUUIECKUX TTOTIEH.

317 [IpOBOJHMKH B JIEKTPOCTATUIECKOM TOJIE. Y CIIOBHE PABHOBECHS 3apS/IOB:
BHYTpH POBOJIHUKA, BHYTPU M HA IOBEPXHOCTH MPOBOTHUKA

318 JIVDIEKTPUKH B DIIEKTPOCTATUIECKOM IToJie. J(nanekTpuieckas IpOHUIIAEMOCTh
BCILICCTBA €.

319 Konaencarop. DJIeKTPOEMKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IJIOCKOIO
KOHJIEHCATOpa.

3.1.10 [TapannensHOe coeTuHeHUE KOHIeHcaTopoB. [locnenoBarenbHOe COeMHEHHE
KOHJICHCATOPOB
3.1.11 DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.
3.2 3AKOHBI ITOCTOSAHHOT'O TOKA

3.2.1 Cuna toxka. [IoCcTOSHHBIN TOK.

3.2.2 YcnoBus CyImecTBOBaHUS AIEKTprueckoro Toka. Hanpsokenue u 3/1C.

3.2.3 3akon OMa JiIsl y4acTKa eI,

324 DJICKTPUUECKOE CONPOTUBIICHHE. 3aBUCHMOCTh COIPOTUBIICHUS OJTHOPOTHOTO
[POBOJIHUKA OT €r0 JUTUHBI U CCUSHHS. Y IeNTbHOE COMPOTUBIICHHUE BEIIECTBA.

3.25 Uctounuku Toka. 3J1C 1 BHyTpeHHEE CONPOTHUBIEHUE NCTOYHHUKA TOKA.

3.2.6 3akon OMa /115 TIOJTHOH (3aMKHYTOM) TIETIH.

3.2.7 [NapannensHoe coeMHEeHUE MTPOBOJHUKOB. [locneioBareibHOE COeIMHEHNE

IIPOBO/THUKOB.
3.2.8 Pabota snexrpruueckoro Toka. 3akon Jxoyns - Jlenua.
329 MOIIHOCTh DIIEKTPUYECKOro TOKa. TeruioBasi MOIIHOCTH, BhIJeNsieMas Ha
pe3uctope. MoHOCTh HCTOYHUKA TOKA.

3210 CBOOOIHBIC HOCUTENHN JJIEKTPUUECKHUX 3aps0B B IPOBOJHUKAX. MeXaHU3MbI
MPOBOJMMOCTH TBEPABIX METAIIOB, PACTBOPOB U PACIUIABOB 3JICKTPOJIUTOB,
ra3oB. [lomynpoBoanuky. [1omynpoBoTHUKOBBIH JTHOI.

3.3 MATHUTHOE IIOJIE
3.3.1

MexaHnunyeckoe B3aUMOJCHCTBUE MarHuToB. MarnutHoe moje. Bekrop
MAarHuTHOM WHAYKIUH. [IpuHIMO cyneprno3uuuu MarHUTHBIX moned. Jlunuu

MAarauTHOTO I10JIA. KapTI/IHa JIMHUH I10JIS TIOJIOCOBOT'O B HO,I[KOB006pa3HOFO




IMOCTOSAHHBIX MAarHuTOB.

332 OmpIT Opcrena. MarHUTHOE TI0JIE TIPOBOAHIKA ¢ TOKOM. KapTrHa JTHHMA Mot
JUTHHHOTO TIPSIMOTO TIPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IIPOBOTHHKA,
KaTYIIKH C TOKOM

3.3.3 Cuna AMriepa, ee HallpaBJICHUE M BEJIUYMHA.

334 Cuuta Jlopenra, e€ HarpaBJcHHE W BeTMInHA. [[BIKeHNE 3apsyKEHHON YaCTHITBI
B OJTHOPOJHOM MarHUTHOM IIOJIE.

3.4 SJIEKTPOMATHHUHTHAA HH/[YKLIUA

34.1 IloTok BekTOpa MarHUTHON MHJTYKIUH.

3.4.2 SIBnenue snekrpoMarauTHON MHAYKIKU. DC HHIYKIMH.

3.4.3 3aKoH ayieKTpoMaruuTHoM nHaykunu dapanes.

34.4 OJC wHAyKIMHA B TPSMOM TIPOBOJHUKE, JABIKYIIEMCS B OJHOPOIHOM

MarHMTHOM I0JI€ C HEKOTOPOH CKOPOCTEHIO.

345 [IpaBuo Jlenma.

3.4.6 Nunyxtusnocts. Camonnaykuus. D/J]C caMOUHIYKITUH.

3.4.7 OHeprus MarHUTHOTO MOJISl KATYIIKH C TOKOM.

3.5 DJIEKTPOMAT'HUTHBIE KOJIEBAHNM A 11 BOJIHBI
351 KoneGarenpHplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B
ueanbHoM KosebaTenbHoM KoHType. Dopmyna Tomcona. CBs3b aMIUTHTY/IbI
3apsaa KOHACHCATOpa C aMIUIATYIOH CHIIBI TOKA B KOJICOATETbHOM KOHTYpE.

3.5.2 3aKOH COXpaHEHUs YHEPTUH B KOJIeOaTEITFHOM KOHTYPE.

3.5.3 BrinykeHHbIE 3JIeKTpOMarHUTHEIE Kojebanus. Pe3oHaHc.

354 [lepemennblii TOK. TIpon3BOACTBO, Tepeaya ¥ NOTPEOIEHHE SIEKTPHYECKOM

SHEPTUU
355 CBolicTBa 3JEKTPOMAarHUTHBIX BOJH. B3aWMHas oOpHEHTaIMs BEKTOPOB B
HJICKTPOMArHUTHOM BOJIHE B BaKyyMe.
3.6 OIITUKA

361 [IpsiMoITMHETHOE PacIPOCTPaHEHNE CBETa B OTHOPOIHOI cpee. Jlyd cBeTa.

3.6.2 3aKOHBI OTPAYKEHUS CBETA.

3.6.3 [TocTpoeHue U300paXKeHUIA B TNIOCKOM 3epKaJie.

364 3akoHBI MpenoMiIeHus cBeTa. [Ipenomienue cBeTa. AOCONIOTHBIN MOKa3aTeb
npenomieHusi. OTHOCHTENBHBIN TOKa3aTeNb MpeJoMJIeHHs. Xoja Jydell B
npusme.  COOTHOIIEHWE  YacTOT M JUIMH  BOJIH  TIPH  [EPEXojie
MOHOXPOMATHYECKOTO CBETA Yepe3 IPaHHMIly pa3Jiena JIBYX ONTHYECKHX CPEl.

3.6.5 [lonHoe BHyTpeHHee oTpaxxeHue. lIpenesbHBIA Yron MOJHOrO BHYTPEHHETrO
OTpayKeHHUSI.

3.6.6 CoOupatonye 1 paccenBaronye JuH3bl. ToHkas auH3a. DOKyCHOE paccTosiHuE
M ONTHYECKAasl CHJIa TOHKOM JIMH3HI.

3.6.7 DopMyIta TOHKOH JIMH3BL. Y BEIMYCHHE, JaBAEMOE JTHH30MH.

3.6.8

Xon Jyda, MpOIIEAINIEero JIMH3Y IO0JI IPOU3BOJbHBIM YIJIOM K €€ TJIaBHOU

onrTryeckoii ocu. [locTpoenne n3006pakeHni TOUKM M OTpe3Ka MpsiMOi B




COOMpArOINX W PACCEUBAIOIINX JIMH3aX U UX CHCTEMaXx.
3.6.9 doroarnmapar kak onTHUECKUi mpudop. I'1a3 Kkak onTUyYecKas cucremMa
3.6.10 Matepdepenmus cBeta. KorepeHTHbIE WCTOYHHWKH. YCJIOBHS HAOIIOICHUS
MaKCHMyMOB M MHHHMYMOB B WHTep(EpEHIIMOHHOW KapTHHE OT JBYX
cH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.
36.11 Jndpakams ceeTa. JudpakiimonHas pemeTka. Y CII0BHe HaOTIOACHUS TIIaBHBIX
MaKCHMyMOB TIPH HOPMAJIBHOM TaJIeHIH MOHOXPOMATHIECKOTO CBETA C JITUHON
BOJIHBI A Ha PeNIeTKy ¢ nepuoaom d.
3.6.12 HCIICPCHUsI CBETA.
4 KBAHTOBAA ®U3HKA _
41 KOPIIYCKYJ/IAPHO-BOJIHOBOH /IYA/TU3M
4.1.1 I'mnortes3a M. [Tnanka o kBanTax. ®opmysna [Lnanka.
412 ®otonsbl. Dueprus Gotona. mmynse GoToHa.
413 doroaddext. OnbiTel A.I'. CToneroBa. 3akoHbl (OoTOIPPEKTA.
414 YpaBuenue DiiHmreiina st porosddekra.
4.15 JaBnenue cera. JlapneHne cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO IOBEPXHOCTh
Y Ha MOJHOCTHIO MOTJIONIAIONIYIO TOBEPXHOCTh
4.2 DU3HKA ATOMA
42.1 [TnaneTapnast MoJenb aToma.
422 [Moctynater bopa. M3nydenne u mormomnieHne (GOTOHOB MPH IEPEX0/Ie aTOMA C
OJTHOTO YPOBHS SHEPTUU HA JPYTOM.
423 Jluneituateie criekTphl. CIIEKTp ypOBHEH YHEPTUU aTOMA BOJOPOA.
4.3 DU3HKA ATOMHOI O A/IPA
431 Hyknonnast mogens sapa ['eiizenOepra - VBanenko. 3apsin sapa. MaccoBoe
qucIo sypa. M30Tors.
4.3.2 PagunoaxktuBHOCTE. Anb(ha-pacnan. bera-pacnaa. Dinexktponnslid P- pacnan.
ITozutponnsiit P-pacnan. 'amma-usnydenue.
43.3 3aKOH PaJIMOaKTUBHOIO pacnana.
434 Snepusbie peakuuu. Jlenenne u cuHTE3 SAEP.

Kaxplii BapuaHT SK3aMEHAIMOHHON PabOThl BKIIFOUAET B ce0s 3a/laHusl, MTPOBEPSIOIINE
OCBOCHHE KOHTPOJIUPYEMBIX 3JIEMEHTOB COAECP/KAHMS M3 BCEX pa3/EiOB IIKOJBHOTO Kypca
Gbu3MKY, PU 3TOM Ui KaXIOro paszzesia MpeulararoTcs 3aJaHusl BCeX TaKCOHOMUYECKHUX
ypoBHel. Hanbosiee BaxkHbIe C TOUKHM 3pEHUsSI MPOAOKEHUS 00pa3oBaHUsl COJEpKaTeIbHbIE
AJIEMEHTBl KOHTPOJIMPYIOTCSI B OJJHOM M TOM JK€ BAPHUAHTE 3aJaHMSMHU Pa3HbIX YpPOBHEU
clnokHOCTH. KonuyecTBO 3amaHMii 1O TOMY WM HHOMY pas3lely OIpPEAENsieTCs €ro
COJIepKaTeIbHbIM HAIMOJHEHUEM U MPONOPIUOHAIBHO Y4eOHOMY BPEMEHH, OTBOJMMOMY Ha
€ro U3y4eHHe B COOTBETCTBHHU C IIPUMEPHOM MPOrpaMMoil o Gpusuke.

Haunbosee BayKHBIM CIIOCOOOM AEATEIBHOCTH C TOUKH 3PEHUS YCIEIIHOTO MPOIOIKEHUS
o0pa3oBaHus B By3e SBJsSIETCS pelieHue 3aaad. Kakaplii BapuaHT BKIIOUAET B ce0sl 3a7a4uu 110
BCEM pa3jieslaM pa3HOro YPOBHS CIIOKHOCTH, IO3BOJISIOLIME MPOBEPUTh YMEHHE MPUMEHATH
¢usnyeckre 3aKOHBI W (HOPMYNBI, KaKk B THUIOBBIX Y4YEOHBIX CHUTyalusiX, Tak H B
HETPAJULUOHHBIX CUTYyalMsIX, TPEOYIOIMUX TMPOSIBICHHUS JOCTaTOYHO BBICOKOM CTENEHU
CaMOCTOSITEIbBHOCTH NIPU KOMOMHUPOBAHUU W3BECTHBIX AJITOPUTMOB JIEHCTBUN WM CO3JaHUU



COOCTBEHHOTO IJIaHA BHITIOJHEHUS 3aJlaHusl.

3. CTpykTypa 3K3aMeHa

CrpykTypa Ouiera 1o pu3MKe COOTBETCTBYET CTpykType Bapuanta KM (KoHTpoJsIbHO-
WU3MEPUTENIBHBIX MAaTepHUalIOB) €IWHOTO0 TOCYAapCTBEHHOTO 3K3aMeHa. JK3aMeHallMOHHas
paboTa MO COJEPNKAHUIO, YPOBHIO CJOKHOCTU M OIICHUBAHHUIO IMOJHOCTHIO COOTBETCTBYET
ypoBHio EI'D 1o ¢usuke.

Kaxxnpiii BapuaHT 3K3aMEHAIIMOHHON pabOThI COCTOWT W3 JIBYX YacTed M BKIIOYAET B
ce0s 26 3a1aHuil, pa3Inyarmmxcs GopMor U YPOBHEM CIIOKHOCTH

Yacte 1 comepxkut 20 3amaHuii ¢ KpaTKUM OTBETOM, M3 HuUX 11 3amaHuii ¢ 3amuchio
OTBETAa B BHJIC YMCIIa WIM ABYX 4YHce]l W 9 3aJaHUNl Ha YCTAaHOBJICHHE COOTBETCTBHS W
MHOXECTBCHHBIM  BBIOOpP, B  KOTOPBIX OTBETHl HEOOXOAWMO 3amucaTh B BHJC
nocienoBarenbHocTd mudp. Yacts 2 comepkuT 6 3amaHuil ¢ pa3BEPHYTHIM OTBETOM, B
KOTOPBIX HEOOXOAMMO MPEICTABUTH PEIICHHUE 3a/1a4i WM OTBET B BUJIE OOBSICHEHHUSI C YIIOPOM
Ha W3Yy4YCHHBIE SBIICHUS WJIM 3aKOHBI.

Pacnpeodenenue 3a0anuil 3k3amMeHayUOHHOU pabombsl N0 Yacmsim pabonbl

[IponieHT MakCUMaIBbHOTO
. NEepPBUYHOTO OaJiia 3a
MaxkcuManbHBII .
Yacty |KomuuectBo . 3aJlaHusl JAHHOW 4acTU OT .
. IIEPBUYHBIN Tun 3amannii
paboThI 3aIaHuI S MaKCUMaJIbHOTO
1
MEPBUYHOTO Oalija 3a BCIO
pabory, paBHOTO 45
Yactb C kpaTkum
20 28 62 P
1 OTBETOM
Yactb C pa3BEpHYTHIM
6 17 38 PasBepHyT
2 OTBETOM
Hroro 26 45 100

OO01iee KOJWYECTBO 3a/laHUN B JK3aMEHAIMOHHOW paboTe MO KaXKIOMY M3 pa3/eiioB
NpUOTU3UTEIHLHO TMPOTOPIMOHATILHO €r0  COJEP)KATeTbHOMY HAIMOJHEHUI0 W y4eOHOMY
BpPEMEHU, OTBOJAMMOMY Ha M3yU€HHE JAHHOTO pa3/ieNa B IIKOJIbHOM Kypce (PU3UKH.

Pacnpeoenenue 3adanuii no 0CcHo8HbIM COOepIHCAMENbHLIM pazdenam (memam) Kypca

gzu3u1<u.

Paznen kypca pusuku, BKIIOUEHHBIN B KonnuectBo 3amanuii
9K3aMEHAIIMOHHYIO paboTy Bcs pabota
Mexanuka 8-10
MounekynspHas pusnka 5-7
DJIEKTPOAMHAMUKA 7-10
KBanToBas (usuka 2
Hroro: 26




B sKk3aMeHanmoHHOW paboTe TpEeACTaBICHBI 3aJaHUs pPa3HBIX YPOBHEH CII0KHOCTH:
0a30BOT0, MOBBIIIEHHOTO U BBICOKOTO.

3amanus 0a30BOTO YpPOBHS IMPOBEPSIOT OBJIAJCHUE TPEIMETHBIMH pe3yIbTaTaMH Ha
HanOoJee 3HAYMMBIX JIEMEHTAX COACpKaHUS Kypca (PU3WKH, BXOASAIINX B COJEPKAHUE KaK
0a30BOro, Tak M YriayOJE€HHOro KypcoB (U3UKHU, 0€3 KOTOPHIX HEBO3MOXKHO YCIEIIHOE
MPOAOIDKEHUE 00YYCHHS Ha CIEAYIOICH CTYTICHN.

3amaHus MOBBIMICHHOTO YPOBHS CJIO)KHOCTH IPOBEPSIIOT CIIOCOOHOCTH 3K3aMEHYEMBIX
JICHCTBOBaTh B CHUTYaIlUsIX, B KOTOPBIX HET SIBHOTO YKa3aHHWS Ha CIIOCOO BBHITIOJTHCHUS |
HEOOXOJMMO BBIOpATh ATOT CMOCOO0 M3 HAOOpPAa W3BECTHBIX YYACTHUKY OK3aMEHA HWIIU
COYeTaTh JBA-TPU W3BECTHBIX CIOC00a NMEHCTBHMA. 3aJaHusl BBICOKOTO YPOBHS CIIOKHOCTH
MIPOBEPSIFOT CIIOCOOHOCTh AK3aMEHYEMBIX PEIlaTh 3a7aud, B KOTOPHIX HET SBHOTO yKa3aHWUSI
Ha CIOCOO BBIMOJIHEHUS ¥ HEOOXOJIUMO CKOHCTPYHPOBATH CIOCOO peIIeHusi, KOMOUHUPYS

W3BECTHBIE YYACTHUKY 3K3aMEHA CIIOCOOBI.
B Tabauue npejacraBieHo pacnpeseseHie 3alaHuil 10 YPOBHSAM CIOKHOCTH.

[IponieHT MakCUMaIBbHOTO
YpoBeHb K MakcuMAaThHBIH MepBUYHOTO 0asuia 3a 3a/laHust
OJIMYECTBO
CIIOKHOCTH _ TICPBUYHBIH JTAHHOTO YPOBHS CII0KHOCTU OT
3aJlaHuM ST GaILT MaKCHUMAaJIbHOTO MEPBUYHOIO Oasuia
3a BCIO paboTy, paBHOTO 45
Ba3oBwrit 17 22 49
IToBBIICHHBIH 6 13 29
Bricoknit 3 10 22
Htoro 26 45 100

Ha BeImonHeHune Bceil SK3aMEHAIIMOHHOM paboThl oTBOAMTCA 3 waca 55 muHyT (235
MUHYT).

4. JlomoJiHUTEJIbHbIE MAaTePHAJIbI U 000pyI0BaHUE
Hcnomnp3yercss HeMpOorpaMMUPYEMbI KaJIbKyJIATOP (I Ka)JI0TO YYaCTHUKA 3K3aMeHa) C
BO3MO>KHOCTBIO BBIYHCIICHHUS TPUTOHOMETPUIECKUX QyHKImH (COS, Sin, tg) u nuHelKa.

5. CucreMa olleHHBaHHS BHINOJTHEHUS OTAEJIbHBIX 3aIaHUH 1
IK3aMEeHALIMOHHOM PadoThl B 1€JIOM

[IpaBunbHOE BBINIOHEHWE Kakaoro w3 3amganui 1-4, 7, 8, 11-13, 16, 19 u 20
orneHuBaercs 1 OaymutoM. 3a/laHMEe CUYMTACTCS BBITOJTHEHHBIM BEPHO, €CJIM OTBET 3allMCaH B TOH
dbopme, KoTopas ykazaHa B HHCTPYKIIMH T10 BBITIOJTHEHUIO 3a/1aHUS, U TIOJIHOCTHIO COBITAJIACT C
ATajJoHOM OTBeTa. B oTBeTe Ha 3aanue 20 mopsiI0K 3alUCH CUMBOJIOB 3HAUYCHUSI HE UMEET.

[TpaBuiibHOE BBIMOJTHEHUE KaKI0TO U3 3amanuii 6, 10, 15 u 17 oneHuBaetcs 2 Gamamu.
3aaHue CYMTAETCS BBIMOJHEHHBIM BEPHO, €CJIM OTBET 3amucaH B TOW ¢opme, KoTopas ykazaHa
B WHCTPYKLIHUM TIO BBITIOJHEHWIO 3aJlaHUsl, U TIOJIHOCTHIO COBMAJAaeT C ATaJOHOM OTBETa:
KaXJIbIH CUMBOJI B OTBETE CTOMT Ha CBOEM MECTE, JIMIIIHUE CUMBOJIBI B OTBETE OTCYTCTBYIOT.
BricTaBnsercs 1 Oamr, ecnu Ha nMr000H OMHOM TO3HMIIMKM OTBETa 3alMCaH HE TOT CHMBOIL,
KOTOPBIN MPEJICTABIICH B ATAJOHE OTBeTa. BO Bcex apyrux ciydasx BeicTaBisieTcs 0 Gaios.
Ecam xonmdecTBO CMMBOJIOB B OTBeTe Oousiblie TpeOyemoro, BbicTaBisercs (0 OamioB BHE
3aBHUCHUMOCTH OT TOTO, OBUIH JIM YKa3aHbl BCE HEOOXOUMBIE CUMBOJIBI.

B 3amanusax Ha MHOKECTBEHHBIH BbIOOD 5, 9, 14 m 18 mpennonaraercst aBa WM TpU
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BEpHBIX OTBeTa. [IpaBUIbHOE BBIMOJHEHUE KAXI0Tro U3 3ananuil 5, 9, 14 u 18 onenuBaercs 2
Oautamu. 3aJaHWE CYUTACTCS BBIIIOJIHEHHBIM BEPHO, €CIIM OTBET 3amucaH B TOH Qopme,
KOTOpasi yKa3zaHa B MHCTPYKIIMH IO BBIMOJHEHUIO 3aJaHUsl, KaXIbli CUMBOJ MPUCYTCTBYET B
OTBETE, B OTBETE OTCYTCTBYIOT JHUIIHUE CUMBOJBI. [lOpsS0oK 3amucu CHUMBOJIOB B OTBETE
3HAYCHUS HE UMCET.

BrictaBnsiercss 1 Oaii, eciau TOJNBKO OJIMH M3 CHUMBOJIOB, YKa3aHHBIX B OTBETE, HE
COOTBETCTBYET 3TaJIOHY (B TOM YHCJIE €CTh OJIMH JUIIHUN CHUMBOJ HapsAy C OCTAIbHBIMH
BEPHBIMHU) WJIM TOJBKO OJHMH CHMBOJI OTCYTCTBYET; BO BCEX JIPYTHX ClIydasx BbicTaBiseTcs 0
0ajIoB.

Pa3BépHyThI€ OTBETHI MPOBEPSIIOTCS MO KPUTEPHUSIM DKCIEPTAMU MPEIAMETHBIX KOMHUCCUM
BVY3a.

MakcuMabHbIN TIepBUYHBIN 0ajlT 3a BBIMOJHEHHE KaXKJIOTO W3 3aJaHHi ¢ pa3BEPHYTHIM
oTBeTOM 22 ® 23 coctaBiisieT 2 Oayuta, 3amannii 21, 24 u 25 cocraBnsger 3 Oamna, 3aganusa 26 - 4
Oamia.

MakcuManbHbIN IEPBUYHBIN 0aJlj1 32 BBHITIOJIHEHUE YK3aMEHAIIMOHHON paboThI - 45.

Ha ocHoBe pe3ynbTaToB BBHITIOJIHEHHS BCEX 3aJaHUIl paOOTHI ONMPENEsIOTCS MePBUYHbBIC
OaJlTbl, KOTOPBIE 3aTEM MEPEBOATCS B TeCTOBBIC MO 100-0amibHOMN MIKase.

6. JlutepaTypa, pekoMeHyeMasi 1Jsl OATOTOBKHU

1. Msxkumes, . 5. ®usuka : 10-it kmacc : 0a30BBId M YrIyOJIEHHBIH YpOBHH
yueonuk / I'. 5. Msakumes, b. b. byxoBues, H. H. Corckuit ; mox penmakmueit H. A.
[TapdenTtreBoit. — 12-e m3a., ctep. — Mocksa : [IpocBemenue, 2025. — 432 c. — ISBN 978-
5-09-120192-5.

2. Mskumes, I'. 5. ®usuka : 11-i1 knacc : 6a30BbIl M yriyONEHHBIA ypOBHU
yueonuk / I'. SI. Mskumes, b. b. byxosnues, Y. b. u ; nox penakmueit H. A. ITapdpentreBoit. —
13-e u3n., crep. — Mockaa : [Ipocsemienue, 2025. — 432 c¢. — ISBN 978-5-09-120193-2.

3. Msikumes I'.51., CunsikoB A.3. ®usuka. MonekymnspHas ¢usuka. TepMoanHaMuKa.
10 xnacc. Yrmyonennoe uzydenue / OO0 «/Ipoday., 2023 - 352
4, I'enpenwreiin JI. O., bynatoBa A. A., Kopuunse U. H., Komkuna A.A. ®usuka.

10 knacc (6a30BbIif U yriayOneHHbId ypoBHH) (B 2 yacTsx).- M.: OO0 «bBMHOM. JlabopaTtopus
3HaHuiY, 2023

5. I'enpenwreiin JI. O., bynaroBa A. A., Kopuunse U. H., Komkuna A.A. ®u3suka.
11 knacc (6a30BbIif 1 yriyOneHHbId ypoBHH) (B 2 yactax).- M.: OO0 «bBMHOM. JlabopaTopus
3HaHUi», 2023

6. Crenna Consuuk: ®usuka 6e3 penetutopa. [locoOue ns MOATOTOBKU K claye
EI'D u BcTynuTenbHBIM SK3aMeHaM B By3bl. - M. «Xut-kuura», 2022- 576

7. CrpaBounuk no ¢usuke. 7-11 xmaccesl / coct. M.C. TpycoBa. - Mocksa : BAKO,
2022-: 96

8. [TypeimeBa H.C. ®usuka B Tabmumnax u cxemax s noaroroBku k EI'D/H.C.

nypsimeBa, E.O. Parouns.-M.: UsnatensctBo ACT, 2023-158
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