MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPA3OBAHUSA POCCUMCKON
OEJIEPAITAN
®EJIEPAJILHOE TOCYJIAPCTBEHHOE ABTOHOMHOE
OBPA30OBATEJIbHOE YYPEX/EHUE BBICIIIET'O OBPA3OBAHUS
«KA3AHCKUM (TIPUBOJDKCKUI) ®EJEPAJILHBIN VHUBEPCUTET»

JlenaprameHT 06pa3oBaHus

Y4eOHO-MeTOAMYECKHIA IEHTP TecTUpoBaHus 1 moarotoBku k EI'D u TMA

VTBEPXJIAIO

T
Ry S
el 1a¢i Sy RN
5 SO
[ 530 :vl

«Ioarororka k EI'D mo ¢puszuxe»

O0BeM-128 akameMHUUECKHX 4acoB

Opraauzanus oOydeHus — o4Has, 32 HeACTH

Hupexrop YMIT IO % Vowenxko

Kazanr — 2024

JFors~



1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

1.1. HopmaTUBHBIE IPABOBbIe OCHOBAHHS Pa3padoTKH NMPOrpaMMbl
HopMmaTtuBHYI0 TPaBOBYIO OCHOBY pa3paOOTKH MPOTPaMMBbI COCTABIISIOT:

— ®@enepanbHblii 3aKk0H OT 29 nekabpst 2012 roma Ne 273-®3 «O06 oOpazoBaHnu B
Poccuiickoit denepanun»;

— IIpuka3z Munnpocsemienusi Poccun ot 27 uromst 2022 r. Ne 629 «O06 yTBep)IaecHUU
[Mopsinka opraHu3auu ¥ OCYIIECTBICHHUS 00pa30BaTEIbHON ACSITEILHOCTH IO TOTIOTHHTEILHBIM
00111600pa30BaTEILHBIM MTPOTPAMMaM);

— IIpuxaz Mwuno6pazoBanust PO or 05 mapra 2004 r. Ne 1089 «OO6 yTBepx)aeHUU
denepanbHOrO0 KOMIIOHEHTa TOCYAapCTBEHHBIX O0pa30BaTelIbHBIX CTAaHAAPTOB HAYalIbHOTO
0011eTr0, OCHOBHOT'O O0IIET0 U CpeHero (TIOTHOT0) 00IIero 00pa30BaHUy.

1.2. AKTyaJIbHOCTH POTrPAMMBI
[IporpamMma mpeaHa3HaueHa JUIsi OJATOTOBKM K EMMHOMY rocyJapCTBEHHOMY SK3aMEHY
Mo 00pa3oBaTENPHOW TPOrpaMMe CpeaHero oomero ooOpasoBaHus Kypca «Dusukay s
IIKOJIbHUKOB. AKTYQJIBHOCTh 3aKIIFOUAETCsl B PA3BUTUH (U3UUYECKOTO MBIIUICHUS IITKOJIbHUKOB,
U Oo0eCrmeyeHun HX TOTPEOHOCTEH 10 YCBOCHHUIO HABBIKOB pabOThl C KOHTPOJIBHBIMU
MU3MEPUTENbHBIMI MaTepraiaMu ENUHOTO ToCy1apCTBEHHOTO

1.3. HanpaBjieHHOCTb MPOTrPaMMbI — COITUATTLHO-TYMaHUTapHAS
1.4. Kateropum aOuTYpueHTOB
Hacrosmas nporpamma npeiHasHadeHa I BCEX KENAOIIUX.
1.5.Cpok ocBoenusi mporpammbl — 128 akamemmueckux dacoB (32 neaenu). Ilepuon
o0yueHust: okTsi0pp 2024 r.- mait 2025 1.
1.6. ®opma o0yueHus — oyHas

1.7. ®opMBbI B pesKUM 3aHSITHIA.

3aHATHS 110 JAHHOM MPOTPaMME COCTOSIT U3 TEOPETHUECKOM U MPAKTUUYECKOM YacTei.
Teopernueckas 4acTh B (hopMe JISKIHA 3aHUMAET OJIHY TPEThIO BPEMEHH ayTUTOPHBIX 3aHSITHIA.
Ha npaktuueckux 3aHATHSIX NPEIyCMOTPEHO HCMOJIb30BaHUE KOMOMHUPOBAHHBIX (GopM
3aHATHI: Oecena, cBOOOJIHAS CaMOCTOSITENIbHAS ACATENbHOCTb, pElICHHEe MU pa3dop 3amad H
TECTOB U JpYyTHUE.

Pexxum 3aHATHIA: ONWMH JeHb (IBa 3aHATHS) B HENENIO, MPOAOKHUTEIBHOCTH OJHOTO
3aHATUA 2 aKaJIeMUYECKUX Jyaca.

1.8. Ileau ¥ 3a1a44 NPOrpaMMBblI:

- (opmupoBaHre y aOUTYpHEHTOB yYMEHHs BUIETh U MOHMMATh IEHHOCTh OOpa30BaHMS,
3HAYUMOCTh  (PM3MYECKOTO0 3HAHUSA U1 KaXJOTO YENOBEKa, HE3aBHCHUMO OT  €ro
npoeCCHOHAIBHON ~ JIEATEIPHOCTH; YMEHHH pasznmuuaTh (akTtel u oreHkn. CpaBHUBATH
OIICHOYHBIE BBIBOJBI, BHUJETh HUX CBSI3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPHUTEPUEB C
OTIPENICTICHHON CHCTEeMOM IIEHHOCTeH, (GOpMYJIUpOBaTh M OOOCHOBBIBATH COOCTBEHHYIO
HO3ULHIO;

- ¢dopMHpOBaHHUE Y aOUTYPHUEHTOB IIEJIOCTHOTO MPEACTABICHHUS O pOH (U3UKU B CO3TaHUH
COBPEMEHHOM €CTeCTBEHHOHAYYHOIH KapTUHBI MHUPA; YMEHHUS OOBSICHATH OOBEKTHI M IPOIECCHI
OKpYXaroIien NeiiCTBUTENbHOCTH, UCTIOIB3YS AJIsl 3TOro (PM3NYECKre 3aKOHBI,

- OBJIQJICHUE CHUCTEMON HAyYHBIX 3HAaHUU O (PU3UYECKUX CBOMCTBAX OKPYXKAIOIIETO MHpa, 00
OCHOBHBIX (PM3MUECKUX 3aKOHAX U O CIIOCO0aX MX HUCIOJIb30BAHUS B TIOBCEAHEBHON KU3HU.

1.9. TpeGoBaHus K pe3yJbTaTaM 0CBOECHHS MPOTrPaMMBbI

B pe3ynbTare 0cBOCHMS TPOrpaMMbl yHaITUKCS
JOJIKeH 3HATh:

- CMBICIT Pa3JINYHBIX MOHATUHN: (U3NYECKOE SBJIEHUE, TMIOTE3a, 3aKOH, TEOPHUsl, BEUIECTBO,
B3aUMOJICIICTBHE, DJIEKTPOMarHUTHOE TOJ€, BOJIHA, (OTOH, aTOM, AaTroMHOE SO,
MOHM3UPYIOLINE U3JIyUYeHHUs, TUIaHeTa, 3Be3/1a, rajakTuka, Beenennas;



- CcMbIcT (M3MYECKUX BEIMYMH: CKOPOCTh, YCKOPEHHE, Macca, CWila, HUMIIYJIbC, padoTa,
MEXaHUYECKasi JHEpPrus, BHYTPEHHSAS DJHEprus, aOCONIOTHAs TeMIleparypa, CpeaHss
KWHETUYECKasi SHEPTUsl YaCTHUI BEIECTBA, KOJINYECTBO TEIUIOTHI, SIIEMEHTAPHBIH 3IEKTPUIECKUI
3apsz;

- CMBICT (U3MYECKHX 3aKOHOB KIACCHYECKOW MEXaHHKH, BCEMHPHOTO TSATOTEHHS,
COXpaHEHMs  JSHEpPruM, HMIIyJIbCa M  JJEKTPUYECKOro  3apsiaa,  TepMOIUHAMUKH,
AJICKTPOMArHUTHON MHAYKIIUU, (oTodddekTa;

- BKJIQJI POCCUMCKHX M 3apyOSKHBIX YUCHBIX B pa3BUTHE (PU3UKU

JOJIKeH yMeTh:

- ONUCHIBATh U OOBSACHATH (PU3NYECKHUE SIBJICHUS U CBOMCTBA TeN: IBM)KEHUE HEOECHBIX Tell U
UCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOICTBa Ta30B, JKUAKOCTEH U TBEPABIX TEI;
JMEKTPOMArHUTHYI0 HHAYKIMIO, PAaclpOCTpaHEHHE JJIEKTPOMATHUTHBIX BOJIH; BOJHOBBIE
CBOWCTBA CBETA; U3JIyUCHHUE U MOTJIOIIEHUE CBETa aTOMOM; (PoTo3(h(heKT;

- OTJINYATh TUIOTE3bl OT HAYYHBIX TEOPUM; JeNaTh BHIBOABI HA OCHOBE SKCIIEPUMEHTAIBHBIX
JAHHBIX; MPUBOAUTH MPUMEPHI, MMOKA3bIBAIOIINE, YTO HAOIIOACHUE U HKCIIEPHUMEHT SIBISIOTCS
OCHOBOHl /il BBUIBIDKEHUS THUIOTE€3 M TEOPUi, TMO3BOJISIIOT TMPOBEPUTH HCTUHHOCTD
TEOPETUYECKHX BBIBOJIOB; (U3MYECKas TEOPHsl JTAeT BO3MOXKHOCTh OOBSCHATH HM3BECTHBIC
SBJICHUSI IPUPOJIBI U HAy4YHBIE (DaKThI, IPEACKA3bIBATH €llle He U3BECTHBIC SBJICHMUS;

- TPUBOAUTH TPHUMEPHl TMPAKTHUYECKOTO WCMOIb30BAHUSA (PU3MUECKUX 3HAHUMA: 3aKOHBI
MEXaHUKH, TEPMOJAUHAMUKH U JJIEKTPOJAWHAMUKU B DHEPreTHKE; pa3jiudHble BUIbI
JIEKTPOMArHUTHBIX MU3IYYEHUH A pPa3sBUTUS DPAauO- U TEIEKOMMYHUKALMW; KBAaHTOBOM
(bU3KMKY B CO3[JTaHUM SIIEPHON SHEPTETHKH, JIA3€POB;

- BOCIHpPUHMMAaTb M Ha OCHOBE IIOJIYYEHHBIX 3HAHUM CAMOCTOATEIBHO OLIEHUBATh
nHpopmaruto, coaepxkamgyrocss B cooOmeHusx CMMU, HuTepHeTe, Hay4YHO-TIOMYJISIPHBIX
CTaThsIX;

- HCIIOJIb30BaTh MPHOOpETEHHbIE 3HAHWSA W YMEHHUS B MPAKTHUYECKON JAEATEeIbHOCTH U
MOBCEHEBHOM JKM3HM Ui oOecreueHHs O€30MacHOCTH JKU3HEAEATEIILHOCTH B IIpOLecce
UCIIOJIb30BAaHUSl TPAHCIOPTHBIX CPEICTB, OBITOBBIX 3JIEKTPONPUOOPOB, CPEICTB paguo U
TEJIEKOMMYHUKALMOHHOMN CBS3H

JAO0JIZKEeH BJIAJeTh:

- pa3IMYHBIMA (PU3NYECKUMH TOHSATHAMH. YMEThb IIOJIb30BATHCS DIICKTPUUCCKUMHU
npubopamu

- CIIOCOOAaMU pelIeHNs TEOPETUIECKUX U SKCIEPUMEHTAIBHBIX 3a/1a4

- OINBITOM PabOThl C HAYYHO-TIOMYJISIPHOW JIMTEPaTypoi, y4eOHBIMH MOCOOUSMHU U
cOOpHUKaMU 3aj1a4.

2. COAEPXXAHUE ITPOI'PAMMBbI

2.1. Y4eOHBbIil [J1aH

B B TOM YHCIIe Bun u popma

cero

No HaunmenoBanue pa3/:[ens)B Hu ayL. TpaxT. KOHTPOJIS

n/m JUCIUILTUH (MOYJICH) HaCOB JeKIHH SAHSTHS

1 2 3 4 5 6

1. | Moayas Nel. YcTHBIN onpoc,
Mexanuka. Yacts 1. 16 5 11 MUCbMEHHAas pabdoTa,

TECTUPOBAHUE




2. | Moayab Ne2. YcTHbIl onpoc,
Mexanuka. Yacts 2. 16 5 11 NMUCbMEHHas padoTa,
TECTHPOBAHUE
3. | Moayan Ne3. YcTHBI ompoc,
MouJiekyasipaas pusznka. 16 5} 11 MMChMEHHas padora,
TECTUPOBaHUE
4. | Monyan Ne4. YcTHBIN onpoc,
TepMoaguHamMuKa. 16 5 11 MUCbMEHHAas padoTa,
TECTHPOBAHUE
5. | MoayJnb NeS. YcTHBI ompoc,
JIEKTPUYECTBO 16 S) 11 MUCbMEHHAas paboTa,
TECTUPOBaHUE
6. | Moayab Ne6. YcTHbIl onpoc,
Marnerusm 16 5 11 MUCbMEHHas paboTa,
TECTHPOBAHUE
7. | Moayab Ne7 YcTHBI ompoc,
OnTnka 16 3 13 MUCbMEHHas paboTa,
TECTUPOBaHUE
8. | Moayab Ne§. YcTHbIl onpoc,
KBanToBas u siiepHasi 16 3 13 MUCbMEHHas paboTa,
(pusuka. TECTUPOBAHUE
Hroro: 128 36 92

2.2. KasenaapHblii yueOHblii rpaguk

Hepn(();lﬂolf))l’;leﬂﬂﬂ HauMeHoBaHHE MOIYJIsI
OKTSOPh Monynb Nel. Mexanuka. Yacts 1.
HOSIOPb Monynb Ne2. Mexanuka. Yacts 2.
nexkadpb Moayns Ne3. MonekynsapHas pusuka
STHBAPb Monaynb Ned4. TepMoanHamuka
dbeBpaib Monynb Ne5. DnekTpuuecTBo
MapT Monynb Ne.6. Maruetunsm
anpelib Monynbs Ne7. OnTuka
Mai Monaynbs Ne8. KBanToBas u simepHas pusznka

D Tau o6yueHus OyayT onpeaeneHbl B pacMCaHUU 3aHATHII IpU HaGope IPyIIbI Ha 00ydeHue

2.3. PaGouasi nporpamMmma

Mopayas Nel. Mexanuka. Yacrts 1.

Zauar wi Ne 1-8

Mexanunueckoe aBuxkeHue. OTHOCUTETBLHOCTh MeX. ABMKeHUs. Cucrema orcuera. Tpaekropus,
nyTh, nepemenieHue. CKkopocTh, yckopeHue. [IpsiMonnHeliHoe paBHOMEPHOE U TIPSMOJIMHEITHOE
PaBHOYCKOPEHHOE NBIKEHUS, rpaduku K HUM. bamnucruka. J[BrkeHue tena, OpOIIeHHOTO MO/
YIJIOM K TOpu30HTY. PaBHOMEpHOE BpalmiarenbHOe NBUKEHHE. JIMHEWHAas 1 yrioBas CKOPOCTb,
LHEHTPOCTPEMUTENLHOE YCKOpPEHUE, Mepuoj U dvactora BpamieHus. Macca. MuepruanbHbie
cuctembl otcyeta. [lepsbiii 3akoH Hbrotona. OcHoBHBIE cuiibl. CioxkeHue cuil. BTopoil 3akoH
Herotona. Tperuii 3axkoH HproToHa. 3akoH BcemupHoro tsaroreHus. Cuia TsbkecTH. Bec,
HEBECOMOCTb, Teperpyska. IlepBas kocMuueckas ckopocTb. Mmmynbc. 3aMKHyTas cucTema.
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3aKkoH coxpaHeHUsi uMIyJibca. PeakTuBHOEe nBrkeHwe. MomHocTh, pabdota, KIIJ[. 3akon
COXpPaHEHHUs U IpeBpalieHust sHepruu. CraTuka.

Mogaynp Ne2. Mexanuka. Hactp 2.

Zanar wa Ne 9-16

Kunernueckas sueprus. IloTeHnuanbHasi SHEpPrusi B MOJIE CHJIBI TSKECTH, MOTEHIMAJIbHAS
SHEprusi ympyro JaeGopMHpPOBAaHHOIO Tejla. 3aKOH COXPAHEHUS M MPEBpAIICHUS] IHEPIHH.
Craruka. ITonssTue MomeHTa cui. YcnoBue paBHoBecus Tena. JlaBnenue. 3akonsl Ilackang u
Apxumena. AtMochepHoe U THApPOCTaTHYECKOe naBieHus. 3akoH Ilackams. 3akoH Apxumena.
Ycnosue mnaBanus ten. Konebanus. Mastauku. CBoOOHBIC KOeOaHUsI. AMIUTUTY/Ia, TIEPHOI,
gacToTa W (haza TapMOHUYECKHUX KoJjieOaHWi. MaTeMaTHYeCKUd W TPYKUHHBIM MasTHUKH.
[IpeBpaieHue sHEepPrun Npu rapMOHUYECKHUX KosieOanusx. [lonepeunbie U MPOAOIbHBIC BOJIHEI.
[IpeBpamienrie 52HepruM MpU TapMOHUYECKHX KojebaHMAX. 3aryxarolue KojeOaHus.
Brinyxnennsie konebanusi. Pezonanc. [lomepeunsie u npoonbHbie BOTHBL. CKOPOCTh U ITTHHA
BOJIHBI. 3ByKOBBIE BOJIHBI.

Monynp Ne3. MonekynsapHas pusuka

Sangr wg Ne 17-24

OtHocurenbHass MozekyisipHas macca. KomuuectBo BemectBa. Ilonarne moua. IlocrosiHHas
ABorajnpo. B3aumogeiicrBue Mmonekyn. Maeanbusiii ra3. OcHoBHoe ypaBHeHue MKT.
Temmnepatypa, TeII0BOE paBHOBECHE, TEMIIEPATypPHBIC IIKaNbl. CpenHeKBagpaTU4YHAsk CKOPOCTb.
CkopocTh MOJIEKYJ MACAIBHOIO ra3a U €€ CBsI3b C DHeprueil raza. YpasHenue Kunaiinepona-
Meunneenesna.

Mognyns Ne4. Tepmomnaamuka

Sanar g Ne 25-32

lazoBass  mocrosiHHas.  M3ompomeccel.  Anmabatuueckwit  mporecc.  Kamopumerpus.
[MapoobpazoBanue. Konnpencanus. Wcnapenue. [lnaBnenue. Kpucramnmuzanus. HaceimeHHBIN
nap. Kunenue. Brnaxnocts Bo3ayxa. Paborta. Bayrpennsas sHeprus. KonwdecTBO TETUIOTHI.
Tennoemkocts. [lepBoe Havano TepMOJAMHAMUKHA U €r0 MPUMEHEHUE K OMHUCAHHUIO PA3TIMYHBIX
nponeccoB. Temnobie apurartenu. [loctynarsl KensBuna u Kiazuyca. Hukn Kapno. KII/I.

Mogyns Ne5. OnekTpudecTtBo

Zanar ug Ne 33-40

[Ipupona 3JIeKTpUUYECKUX 3apsAI0B. DIEMEHTAPHBIN 3apsil. 3aKOH COXpAaHEHU 3apsia. 3aKOH
Kynona. Dnexrpuueckoe none. HanpspkeHHoCcTh. CuitoBble TMHUAM 1T0J1s. [1oie TogeuHbIx
3apsanoB. [IpuHiun cynepriosunuu nojei. Pabora snektpocrarnueckux cui. [lorenmnmant,
Pa3HOCTh MOTEHUMAJIOB, SHEPTUsl. DKBUIIOTEHIIMATbHAS TOBEPXHOCTh. [IpoBOIHUKYN 1
JTURJIEKTPUKHU B AJIEKTPUYECKOM I0JIe. DINEKTPOEMKOCTh. [{usnekTpuueckasi NpOHUIIAEMOCTb.
Konnencarop. DHeprus nois 3apseHHOT0 KOHJeHcaTopa. DneKTpuyeckuit Tok. Cua Toka.
Onektpuueckoe conporusieHue. IJC. 3akon Oma. [TapamienbHoe 1 ociaen0BaTENIbLHOE
COEZIMHEHHUE MPOBOJAHUKOB (U1 pe3rcTopa, eMkocTd, ucrounuka JJ[C). [Ipasuia Kupxroda.
PaGoTa 1 MOIITHOCTE TOCTOSTHHOTO TOKA. 3aKoH Jlkoyis-Jlena.

Mogyns Ne6. Maraerusm.

Sarar g No 41-48

MarautHoe mone. MarautHas uwHAyKOusa. [IpaBwio OypaBumka. MarHuTHbIi moTok. Cuita
Awmnepa. Cuna JlopeHua. JIBuxkeHue 3apsHK€HHOW 4YacTULbl B MAarHUTHOM  IOJIE.
DJIeKTpOMAarHuTHas MHAYKIMsA, ee 3akoHbl. [IpaBuiio Jlenma. Camonnaykuusi. UHIyKTUBHOCTD.
OJIC camounaykuuu. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KoJeOaHHUS B KOJeOAaTeTbHOM KOHTYpE.
[Tepuon kosneOaHuii. AKTUBHOE COMPOTHBJICHUE B IEMH IMEPEMEHHOTO TOKa. D(QeKTUBHBIC



3HA4YEeHUsl CHJIBl TOKAa M HanpsbkeHus. IlpeBpaieHue sHeprum B KosieOaTelabHOM KOHTYpe.
®opmyna Tomcona.

Mogaynp Ne7. OnTuka

Sanar msg Ne 49-56

l'eomerpuueckast onTuka. 3akOHbI OTpaXeHHsT H  mpenomiieHus cBera. [lokasatenb
npenomiieHud. [lomHoe BHyTpeHHee oTpakeHue. JInuzpl. ®opmyna Tonkoi 1uH3bl. [locTpoeHne
N300paKeHM, MOJydaeMbIX C MOMOILBIO JIMH3. DIEKTPOMAarHUTHas mpupoja cBeta. [IpuHimmn
I'toiirenca-®dpenens. Korepenrtnsie BOJIHBI. HNuTtepdepentus CBETA. Ycnosus
UHTEPPEPEHIIMOHHBIX MAaKCUMyMOB M MHUHUMYMOB. [lomspuzanust u JIucrepcHst CBeETa.
Hudpakmus ceera. JludpakimonHas pemerka.

Monynp Ne8. KBanTOBas u snepHas pusuka

Zanar ug Ne 57-64

KBanToBass rumote3a Ilmanka. ®orosddexr, ero Buapl. Dopmyna ODHWHIITEHHA s
doroapdekra. IInanerapnas moxmens atoma. KantoBwle moctynaTsl bopa. Atom Bomopoxa.
Jlazepwl. PagunoaktuBHOCTh. Anbda-, 6eTa-, raMMa-u3nydeHus. PaaroakTHBHBIC TTPEBpAIICHHS.
N3oronsl. 3akoH paguoakTuBHOrO pacnazaa. Ilepuon mosypacnaga. DHeprusi CBA3UM aTOMHBIX

sanep. SlnepHple peakuuu aeineHus U cuHTe3a. Llernnas siepHas peakmus

2.4. OneHka Ka4yecTBa OCBOEHUS IPOrPaMMblI

@DopMbI aTTECTALMH
[IpoMexxyTOYHOM M UTOrOBOM aTTECTALMU HE MTPELYCMOTPEHO.
Texymuii KOHTPOJIb B (pOpME: YCTHOTO OMPOca, MUCbMEHHOM padOThl U TECTUPOBAHMS.
TpeboBaHNsl K OLIEHKE KAa4eCTBAa OCBOEHHS NMPOTPaMMBbI:

®opma Kpurtepun oneHuBanus
KOHTPOJIA OTJIMYHO Xopomo VAOBJI. HEY/I0BJI.
1 2 3 4 5

B otBere OcHoOBHBIE Tema yacTUUHO Tema He
Ka4eCTBEHHO BOITPOCHI TEMBI packpbita. OTBET |pacKpbITa.
PAacKpbITO PACKPBITHL. ciabo [HonsTuiinbIiA
conepxkanue TemMbl. | CTpyKTypa OTBETa |CTPYKTYPUPOBAH. |aIapaT OCBOEH
OtseT xopo1o B LIeJIOM aziekBaTHA | [ loHsATHIHBIIT HEYJOBJIETBOPUTE
CTPYKTYpUpOBaH. |Teme. XOpollo anmnapar OCBOEH JIBHO.

YcrHblii [IpekpacHO OCBOEH |OCBOEH YaCTUYHO. [Tonumanue

onpoc TOHSITUHHBIN TTOHSITUHHBIN [Tonnmanue Marepuaia
anmnapar. amnmnapar. OTJIETTbHBIX dbparmeHTapHOE
[Iponemoncrpuposa |[IpoaeMOHCTPUPOB | MOJTOKEHUN U3 WJIA OTCYTCTBYET.
H BBICOKUH aH XOPOLINH Marepuala 1o
YPOBEHB YPOBEHb TEME.
MMOHUMAaHUS MMOHUMAaHUS
Marepuaia. Marepuaia.
Yyanuiics B OJMHOM | Y yaluics: Yyamuiics: VYvyamuiics:
00BbeMe BBITIOJHWIT |- J1ajl IPaBUIIbHBIN - BBITTOJTHUII
MPeIbSIBISIEMbIC OTBET, W IPUBEJI  |-JaJ MPABWIbHBIA |MEHEee OJHOU

[IucemenHas | 3amaHuis: OoOBsICHEHHE, HO B |OTBET Ha BOIIPOC  |4ETBEPTOM YacTu

pabota - [IPUBEJI IIOJIHOE pElIeHUU UMEIOTCS |3aJIaHusl, U IPUBEN |TIpejiaraeMbix
MIPaBUJIbHOE OJIVH WU O0OBSICHEHHE, HO B |3aJaHU.
pelieHue, HECKOJIBKO M3 HEM HE yKa3aHbI
BKJIFOUAOLIEE CJIEIYIOLIUX J1Ba SIBJICHUSI WJIN




TPaBUJIGHBIN OTBET M | HEJIOCTATKOB: B buznuecKux
HCUEPITHIBAIOIIIHC O0OBSICHEHHH HE 3aKOHa,
BEPHBIE YKa3aHO WJIH HE HEOOXOIUMBIX JIJIs
paccy KIeHusi ¢ WCIIOBb3YETCS MTOJTHOTO BEPHOTO
MPSIMBIM YKa3aHAEM | OTHO U3 00BSICHCHHS;
HaOJTIOIAEMBIX (bU3UIECKUX - yKa3aj Bce
SIBJICHUM Y 3aKOHOB. | SIBJICHUM, CBOMCTB, |HCOOXOIUMBIC IS
onpeeICHUN WIN | 00BSICHEHUS
OJIVH U3 3aKOHOB  |SBJICHUS M 3aKOHBI,
(bopmymn), 3aKOHOMEPHOCTH,
HEOOXOIUMBIX JUISl |HO HMCIOIITUECS
MTOJTHOTO BEPHOTO | pacCyKIACHHUS,
0OBSICHCHMSI. HaIpaBlICHHbIC Ha
(YTBepxnenue, MOJTyYeHHEe OTBETA
JIeKallee B OCHOBE |Ha BOTIPOC
OOBSACHEHHUS, HE 3aJlaHus, HE
MOIKPETIIICHO JIOBEACHBI JI0
COOTBETCTBYIOIIIMM |KOHIIQ,
3aKOHOM, - yKa3aj Bce
CBOMCTBOM, HEOOXOIUMBIE IS
SIBJICHUEM, 00BACHEHHUS
OTIpEICTICHUEM U |SIBJICHUS U 3aKOHBI,
T.IL.); 3aKOHOMEPHOCTH,
- yKasal Bce HO UMEIOIIHECS
HEOOXOIUMBIC JIJISl | pacCyKIACHUS,
0OBSICHCHHS MIPUBOISAIINE K
SIBJICHUS ¥ 3aKOHBI, | OTBETY, COIEPIKAT
3aKOHOMEPHOCTH, |OIINOKY (OIIHOKH);
HO B HUX -yKa3aj He BCe
COJICPKUTCSL OJTUH |HEOOXOAMMBIE JIIIst
JTIOTUYECCKHI 00BSICHEHHS
HEJI0UET; SIBJICHUS ¥ 3aKOHBI,
- IPUBEJI JTUIITHUE |3aKOHOMEPHOCTH,
3aIiCH, HE HO UMEIOTCS
BXOJISIINEC B BEpHBIE
pelieHre, KOTOpbIe | pacCyKICHUS,
HE OTJEJCHBI OT HarpaBJICHHbIE Ha
pelIeHus U He pelIeHre 3aJa4H.
3a4EPKHYTHI;
- IPUBEIN B
peIIeHUU UMEeeTCs
HETOYHOCTH B
yKa3aHWUU Ha OJTHO
u3 pusmgeckux
SIBIICHHI, CBOMCTB,
ONPEACIICHUN,
3aKOHOB ((popmyn),
HEOOXOIUMBIX ISt
MTOJTHOTO BEPHOTO
O0OBSICHCHHS.
Vuyaruiicsa B HOJTHOM | YYaIuiics B VYyamuiics: VYyamuiica
TectupoBanue
00BbEME BBIIONHIWI | TIOJITHOM 00BbeMe - YACTUYHO - BBIIIOJIHUII




MIPEABSABISIEMBIC BBITIOJIHUII BBITIOJIHUII Mmenee 1/3

3aJIaHNS: NPEIbSIBIIEMbIE | TIPEIBSIBISIEMbIE | TIPEIaracMbIX

- BBIMIOJHWI PaboTy  |3aJlaHus: 3aJlaHus: 3a/laHui;

0e3 ommMooK 1 - BBITIOJTHUIT MPaBUILHO - IOy CTHII

HEJIOUETOB; paboty BBITIOJIHUIT HE YHCIIO OIINOOK U

- IOIYCTUJI He Oojiee | TTOJIHOCTBIO, HO MeHee 2/3 paboThl |HEAOUYETOB

OJTHOTO HEJIOYETA. JOMYCTHJI B HEH | WJIM JOITYCTHIT: MPEBOCXOIAIIICE
He OoJiee oOTHOM  |-He OoJiee IBYX HOPMY, TIPH

Herpy0oi ommoKu
Y OJTHOTO

rpyOBIX OMIKOOK;
- 1M He Ooee

KOTOPOU MOXKET
OBITH BBICTABJIEHA

HeJlo4eTa; OJTHO¥ Tpy0Ooii 1 omenka "3";
- WM He Ooiee OJTHOW HErpyOOH |- WJIH eClin
JIBYX HEJOYETOB. |OMIMOKH M OJJHOTO |TPaBHILHO
MPEAMETHBIX HEIO0YEeTa; BBITIOJTHUJI MEHEE
oOiacreit - WM He Ooliee MTOJIOBUHBI
3HAKOBBIX JBYX-TpPEX paboTHI.
CUCTEMAX. HETpyOBbIX

OIIIMOOK;

- WM OTHOU

Herpy0oi ommoku
U TpEX HEeJIOUETOB;

OueHo4YHbIE CPeACTBA

Moayab Nel. Mexanuka. Yacrs 1.

1. YcTHBIH onpoc: (MpuMepHbIE BOIPOCHI)

1) Yro Takoe MaTepuaibHas Touka?

2) IlpuBeaute mpuMepsl MPSIMOJIIMHEHHOTO pPAaBHOYCKOPEHHOTO JIBUKECHUS
2. [Incbmennas padora: (mpuMepHbIe 3aJAHUSA)

1) Temexon uaer mo NPSAMOIMHEWHOMY Y4YacTKy JOPOTH CO CKOPOCThIO 4 KM/4.
HaBctpeuy emy nBmwxkercs aBToOyc co ckopocThio 40 km/4. C Kakoil CKOpPOCThIO (B KM/4)
JIOJDKEH JIBUTAThCS HABCTPEUy IEIIEXOJY BEJIOCHUIIEAMCT, YTOOBI MOJIYJIb €ro CKOPOCTH
OTHOCHTEJIFHO TIeniexoa u aBTo0yca OblI OJJMHAKOB?

2) ABTOOYC BE3€T mMaccaXMpoB MO MpAMOU gopore co ckopoctbio 10 m/c. ITaccaxup
pPaBHOMEPHO UAET MO CAIOHY aBTOOyca CO CKOPOCTHIO | M/C OTHOCHUTENBHO aBTOOYCa, ABHUTasICh
OT 3ajJHeil ABepu K kabune BoauTena. Uemy paBeH MOIYJIb CKOPOCTH Macca)Xupa OTHOCUTEIHHO
Jnoporu?

3. TecrupoBanue no coxep:kaHui0 MoayJasi Nel: (mpuMepHbIe 3aaHUSA)

1) Hlapuk xaTtuTca mo mpsaMoMmy >kenody. M3MeHeHue KOOpAMHATHI IIapuKa ¢ TEYCHUEM
BpEMEHM B HMHEpLUAIbHONW cHucTeMe OTcuéra moka3zaHo Ha rpaduxe. Ha ocHoBanum »TOrO
rpaduka BeIOEpUTE BCE BEPHBIC YTBEPKIACHHUS O JBI)KEHUH IIapUKa.

1) ITepBbie 2 ¢ mapuK MOKOUIICS, a 3aTEM JIBUTAJICS C BO3PACTAIOIIECH CKOPOCTHIO.

2) Ha mwapuk aelicTBoBaja BCE yBEIMUNBAIOIIASACS CUIIA.

3) [lepBbie 2 ¢ CKOPOCTH MIApUKA HE MEHSUIACh, & 3aTeM €€ MOJIYJIb IOCTEIIEHHO YMEHBIIAJICS.
4) IlyTs, NpoHIeHHBIN IAPUKOM 3a IIEPBbIE 3 C, paBeH | M.

5) CxopocTh mapuKa MOCTOSTHHO YMEHbIAIaCh.

2) MarepuasipHasi TOYKa JBIKETCS 10 OKpYKHOCTH paguyca R. Uro npousoiiaer ¢
NEePUOJOM, YaCTOTON OOpallleHus! U LICHTPOCTPEMHUTENbHBIM (HOPMaIbHBIM) YCKOPEHUEM TOUKH
IIPY YBEIMUYEHUH JINHEHHOW CKOPOCTH JBM)KEHUS B 2 pa3a?

K kaxxmomy a5eMeHTy nmepBoro cTodna nogdepuTe COOTBETCTBYIOIIMM 3JIEMEHT U3 BTOPOTO U
BHECHUTE B CTPOKY OTBETOB BBIOpaHHBIE IIU(PHI 10l COOTBETCTBYIOLUIMMHU OYKBaMHU.




OUBNYECKUE BEJIMYMHbI N3MEHEHME BEJIMUMHbI

A) Ilepuon obpareHus MaTepruabHOM TOUKKA 1) YBeauauTcs
b) Hacrora oOpamieHus MaTepruaabHOR TOUKH  2) YMEHBIIUTCS
B) LleatpocTpemuTtenbHOe (HOpMaIbHOE) 3) He usmenurcs
YCKOPEHHE MAaTepUAIbHON TOUKHU

Moayab Ne2. Mexanuka. Yactsp 2.

1. YcTHBIH onpoc: (MpuMepHbIE BOIPOCHI)

1) B ueMm 3akmrouaeTcst 3aKOH COXpaHEHUs YHEPTUN?
2) ITpuBenuTe NpUMeEpHl PhIYaKHBIX YCTPOMCTB.

2. [Incbmennas padora: (mpuMepHbIe 3aJAHUA)

1) CrinorHoe 0HOPOJHOE TeJIO, MIOTHOCTh MaTepuana KoToporo p=750 kr/m°, miaBaer
Ha TPAHUIIE MEXKIY TSIKEION >KUAKOCThIO C TIUIOTHOCTHIO pl=1000 kr/M® u Goyee Jerkoi
KUJIKOCTBIO p2=500 kr/m°. Kakoit oowem tenma V=1000 cm® OyIeT HaxOIUTHCS B TSHKEIOU
xuakoctu? OTBET BeIpa3uTe B CM3, €AMHUIIBI U3MEPEHUS BBOAUTH HE HYKHO

2) Ilonwlii map, OTAUTHIN U3 YyTyHa, MJIaBaeT B BOJIE, IOIPY3UBIIMCH POBHO HAIIOJIOBHUHY.
Haiitu 00beM BHyTpeHHEH MOJIOCTH Iapa, €clid Macca Imapa 5 Kr, a IJIOTHOCTh 4yryHa 7.8
r/cM3. OTBET OKPYIJIUTE 10 LENbIX
3. TecrupoBaHue No coep:KaHUI0 MOAYJst Ne2: (MpUMepPHbIe 3aJaHUSA)

1) I'py3, MOIBEIICHHBIH K TPYXHHE C KOIPPHUIMEHTOM >KECTKOCTH K, coBepraer
KOJIeOaHUsl C TEepPUOJAOM | M aMIUIUTYIOH Xo.UTO NpOM30HIET C MepuoaoM KojeOaHH,
MaKCUMaJIbHOW TMOTCHITMATBHOW PHEPruel MPYXUHBI U YaCTOTOW KOJICOAHUU, €CIIU TPYKUHY
3aMEHUTh Ha JPYrylo ¢ OONbImIMM KO3(P(PUIMEHTOM >KECTKOCTH, a aMIUITUTYAy KoJjeOaHMii
OCTaBHUTh MIPEKHEU?

JInst KaXK 101 BETMYMHBI ONPENEIIUTE COOTBETCTBYIOILIUI XapaKTep N3MECHECHUS:

1) yBennuuiace

2) yMEeHBIIUIaCh

3) He U3MEHUIaCh

4) MOXET U3MEHUTHCS JTFOOBIM U3 BBIIIE YKa3aHHBIX CITIOCOO0B

3anummre BeIOpaHHBIE HUGPBI UI Kaxaoi ¢usnueckor BenmuuuHbl. Lludpel B oTBETE MOTYT
MOBTOPSTHCS.

2) MaiieHbKMii IIApHK, 3aKPEIUIEHHBI Ha JIETKOW MpY)XWHE, COBEPILIAET CBOOOHBIC
rapMoOHHYECKHe KojeOaHus, ABUTasACh MO MPSAMOM BIOJIb IIaJKON TOPU30HTANIBHON IUIOCKOCTH.
Onpenenure, Kak H3MEHATCS MaKCHMaJbHOE 3HAUEHUE KHUHETUYECKOW HHEPruu IIapuka u
MaKCHMaJlbHOE 3HaAUE€HUE YCKOPEHHUS IIaphKa, COBEPIIAIONIEro KojeOaHus Ha ITOU ke MpPyKHUHE,
€CIIM YBEJIMYUTh MacCy IIapHKa, HE H3MEHAS aMIUIMTyAy ero kojeOanwii. [l kaxmoit
BEJIMUMHBI ONPENICIUTE COOTBETCTBYIOIINN XapakTep €€ N3MEHEHUS:

1) yBenuuuBaercs

2) yMeHbIIaeTcs

3) He U3MEHsIeTCs

3anummuTe BeIOpaHHBIC MUQPHI IS Kaxaon ¢usudeckoil BenwmuuHbl. [[udpel B oTBETE MOTYT
HOBTOPSTHCS.

Mopnyas Ne3. MoaekyasipHas pusunka.
1. YceTHblii onpoc: (MpuMepHbIe BOMPOCHI)
1) Ilepeuncirre MaKpOCKOIIMYECKUE TAPAMETPBHI raza.
2) HazoBuTe OCHOBHBIC TTOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOW TEOPHH.
2. IlmcbMenHas padora: (MpUMepPHBIe 3a/1aHNS)
1) Cdepuueckyro 000J0UKy BO3IYIIHOTO IIapa HAMOJHSIOT T'eIHEM MPU aTMOochepHOM
nasrnenuu 10 B crenenu 5 [la. MunumanbHast Macca 00OJOYKH, TP KOTOPOH IIap HauWHAeT
nogHUMaTh caM ce0s1, paBHa 500 kr. TemrepaTypa reusi ¥ OKpY’KaroIero Bo3yxa OAuHaAKOBa U
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paBHa 0 rpamycoB C. Yemy paBHa macca OZHOTO KBaJpaTHOIO METpa Marepuaga 000JO0YKH
mapa?

2) B ropusoHTanpHOM TpyOKE MOCTOSHHOTO CEYCHHS, 3allassHHOW C OJIHOTO KOHIIA,
MOMEIIEH CTOJNOWK PTYTH JUIMHOHN 15 cM, KOTOpBIA OTIENSIeT BO3AYyX B TPyOKe OT aTMOC(hephl.
TpyOKy pacmonoXuiiv BEpTUKAIBHO 3alassHHBIM KOHIIOM BHU3 W Harpenu Ha 60 K. [Tpu stom
o0beM, 3aHUMaeMblii BO3JyXOM, He u3MeHwiIcs. JlaBneHue armocdepsl B aboparopuu —
750 MM pr. cT. KakoBa Temmneparypa Bo3yxa B JabopaTopumn?

3. TectupoBanme no coaep:xkaHui0 MoayJisi Ne3: (mpuMepHbIe 3aJaHNS)

1) B cocyne Hem3amMeHHOro oObeMa MpPU KOMHATHOW TeMIlepaType Haxoauiaach CMECh
BOZIOpOAa U renus, no 1 Monb kaxaoro. [100BUHY cOnEep>KMMOI0 COCy/Aa BBITYCTUIIH, a 3aTEM
nobaBun B cocyn | wmonb Bomopoma. Cumras ras3pl HACATbHBIMHU, a HX TeMIepaTypy
IOCTOSIHHOM, BBIOGpUTE U3 NPEJVIOKEHHOTO TIEpeyHs BCE YTBEPXKACHHUS, KOTOpHIC
COOTBETCTBYIOT pE€3yJIbTaTaM MPOBEACHHBIX IKCIIEPUMEHTAIbHBIX UCCIEIOBAHNM, U YKAKUTE UX
HOMeEpa.

1) [TapimansHOE 1aBI€HUE BOJOPOA YMEHBIIIUIIOCH.

2) JaBneHue cMecH ra3oB B COCYJI€ HE U3MEHUIIOCH.

3) KoHueHTpanus reiaust yBeIMInIach.

4) B Hauase omnpITa KOHIIEHTPAIIUH ra30B ObLIM OJIMHAKOBHIC.
5) B Hauane ompiTa Macchl ra3oB ObUTH OJTMHAKOBBIC.

2) OTtHOcHUTENbHAs BIIAXXHOCTh BO3AyXa B 3aKpbITOM cocyne c mnopiiHeMm paBHa 50%.
O6beM cocyna 3a cYeT JABI)KEHHS TOPIIHA MEIJICHHO YMEHBIIAIOT MpPHU TOCTOSHHON
Temreparype. B koHeuHOM cocTossHUM 00BbeM cocya B 4 paza MEHblIe HadyaJlbHOTO. BriGepute
U3 TMPEMJIOKEHHOTO TIEepeYHsl BCE YTBEPKACHUS, KOTOpPBIE COOTBETCTBYIOT PpE3yJIbTaTaM
MPOBEJICHHBIX SKCIIEPUMEHTAILHBIX HAOIOICHUH, U YKAKHUTE UX HOMEDA.

1) [TnoTHOCTP Mapa B cOCy/ie BCE BPEMsI YBEIIMUNBACTCS.

2) JaBneHue napa cHavajia yBEIMUYUBACTCS, a 3aTEM OCTACTCS IOCTOSIHHBIM.

3) B KOHEYHOM COCTOSIHMH BECh T1ap B COCYJIE CKOHICHCHUPOBAJICS.

4) Tlocne ymeHblIeHHus oObeMa B 3 pa3a OTHOCUTENIbHAS BIAKHOCTh BO3AyXa B COCYJIE€ paBHA
150%.

5) B KOHEYHOM COCTOSIHMM Macca Iapa B COCyZE B 2 pa3a MEHbIIE Ha4yaJIbHON Macchl Iapa.

Monpyab Ne4. Tepmoannamuka

1. YcrHblii onpoc: (mMpuMepHbIe BONPOCHI)

1) HazoBuTe BTOpOE Hauauo TEPMOJUHAMUKH.

2) Yro Takoe Temmeparypa?

2.IIucbMenHas paboTa: (mpUMepHbIe 3aJaHUs)

1) B cocyne ¢ HeOOJBIION TPEUIMHON HAXOAMTCS BO3AYyX. BO3ayx MOXET MemjieHHO
IPOCAYMBATHCS CKBO3b TPEIINHY. Bo BpeMs ombiTa 00heM COCy/la YMEHBIIWIH B § pas3, JaBICHUE
BO3JIyXa B COCYJI€ YBEIWYUIIOCHh B 2 pa3a, a ero abCOJIOTHAsI TeMmIepaTrypa yBeiaudmiach B 1,5
pa3za. Bo ckoiibko pa3 MU3MEHUIIACh BHYTPEHHsISI SHEpTUsi Bo3ayxa B cocyae? (Bo3myx cuuraTh
UJIeATHHBIM TA30M.)

2) B kamopumerpe Haxomwics 1 kr spga. UeMy paBHa NepBOHaualibHAs TeMIIEpaTypa
JapJa, ecau mocie nobarneHus B kamopumerp 20T Boawl, mmeromed Temmeparypy 20 °C, B
KaJIOPUMETPE YCTAHOBHWJIOCH TEIUIOBOE paBHOBEcHE Npu MHUHYC 2 TpanaycoB Llembcusa?
TennooOMeHOM C OKpYyKaroIIeH Cpeioi U TEIIOEMKOCThIO KAJIOPUMETPa MPEHEOPEUb.

3. TectupoBanme Mo coaep:KkaHUI0 MOAYJis1 Ne4: (MpUMepPHbIe 3aJaHNS)

1) WUneanbHplli Ta3, KOJIMYECTBO KOTOPOTO HEM3MEHHO, B HEKOTOPOM Iporecce 1—2
COBEPIIMII TOJIOKUTENbHYI0 paboty 100 J[x. BHyTpeHHsst sHeprus raza B 3TOM Ipoliecce
n3MeHuiaach Ha 120 k.

W3 mpuBen€HHOro HMKE CHHUCKAa BHIOGPUTE BCE MPABUIBHBIC YTBEPKIACHHS OTHOCHTEIHHO
MPOBEAEHHOTO MPOIIECCA.
1) OTOT Mpouecc npencTaBiseT co00H 3aMKHYTBIN ITHKII.
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2) B pesynbraTe 3TOTO Iporiecca ra3 OTAal KOJIMIECTBO TEILIOTHI OKPY KAIOIIIM TeJIaM
3) B pe3ynbTare 3TOrO0 npoiecca Temreparypa raa Morjia Kak MOBBICUTBCS, TAK U TOHU3UTHCSL.
4) O6béM raza B 3TOM IPOIIECCE YMEHBIIIUIICS.
5) O0BEM ra3za B 3TOM MPOLIECCE YBEIUIHICS.

2) Topsiuee BemiecTBO, MEPBOHAYAIBHO HAXOAMBIIEECS B KUIKOM COCTOSTHHH, MEIJICHHO
OXJIaXJanu. MOIIHOCTh TEIJIOOTBOJAa MOCTOSHHA. B  Tabmuie npuBEACHBI pPE3yJIbTAThI
WU3MEPEHUH TeMIepaTyphl BEIIECTBA C TCUCHHEM BPEMEHH.

Bpemst, mua | O 5 10 20 25 30 35

Temmeparypa, | 250 | 242 | 234 | 232 | 232 |230 | 216
°C

Breibeputre U3 TNpPEANIOKEHHOTO TE€pPEeYHs BCE YTBEPXKICHUS, KOTOPHIE COOTBETCTBYIOT
pe3ynbTataM IpOBEAEHHBIX U3MEPEHUN, H YKaKUTE UX HOMEpa.

1) Ilpouiecc kpucTaUIM3aMK BEIIECTBA 3aHs OoJiee 25 MUH.

2) Y aenpHas TEMIOEMKOCTD BEILIECTBA B KUJIKOM M TBEPIOM COCTOSTHUSIX OJMHAKOBA.

3) TemnepaTypa niaBiaeHHUs BEIIECTBA B JAHHBIX yCI0OBUAX paBHa 232 °C.

4) Yepes 30 MuH. mocie Hayalla M3MEPEHUM BEIIECTBO HAXOJWJIOCh TOJBKO B TBEPIOM
COCTOSIHUHU.

5) Yepe3z 20 MuH. mocie Haudajga HM3MEPEHHH BEIIECTBO HAXOIWJIOCh TOJBKO B TBEPIOM
COCTOSIHUHU.

Moayab NeS. DiekTpu4ecTBO

1. YcrHblii onpoc: (mMpuMepHbIe BONPOCHI)

1) HazoBuTte ycnoBus npumMeHMMocT 3akoHa Kyiona.

2) Yro Takoe peocrar?

2. IlncbMenHas padora: (MpUMeEpPHBIe 3a1aHNS)

1) DnexkTpudeckasi 1eMb COCTOWT M3 MCTOYHHMKA TOKa M peocrara. DJIC ucrounmka 6 B, ero
BHyTpeHHee conpoTusieHue I = 2 Om. ConpoTUBIEHHE peocTaTa MOXKHO U3MEHSATh B IIpenenax
oT 1 Om g0 5 Om. UeMy paBHa MakcHUMajbHasi MOIITHOCTh TOKA, BhIIEIIEMasi Ha peocTare?

2) IlpoBonoynas karymka conporusieHrueM 10 OM pacnosiokeHa B MOCTOSSHHOM OJHOPOAHOM
MarHUTHOM IIOJIe¢ TaK, YTO JIMHUU €ro WHAYKIMH HampaBieHbl BAOJNb OCH KaTymku. Ecnu
COEIMHUTH KOHIIBI POBOJIOKH JAPYT € APYTOM U BBIKJIIIOUUTH MAarHUTHOE T0JIE, TO Yepe3 KaTYyIIKY
npotedeT 3apan 0,2 Kn. Haitgure ammmutyny 3/1C uHIyKIMu, KOTOpask BOSHUKHET B KATYIIIKE,
€CJIM BHOBb BKJIIOUUTH MPEKHEE MArHUTHOE TOJIE M HayaTh BpallaTh B HEM KaTYyIIKy C YTJI0BOU
ckopocThio 3 pan/c. Ock BpalieHUs IEPIEHANKYJIIPHA OCH KaTyKyd. OTBET MPUBEIUTE

3. TectupoBaHme M0 coaep:KaAHUI0 MOAYJIs1 NeS: (mMpUMepHBbIe 3aJaHNS)

1) LIxonpHUK MPOBOAMJ SKCIEPUMEHTHI, COCAUHSAS APYT € APYroM pPa3iIMyHBIMU
crnocobamu Oarapeiiky W TNpoHyMepoBaHHBbIC Jamrouku. CompoTHBIeHHEe Oarapeiku Hu
COEIMHUTENBHBIX MPOBOAOB ObUIO MpeHeOpexxkumMo Mano. M3mepurenabHble TpuOOphl, KOTOPHIE
UCIIOJIb30BaJ IIKOJBHUK, MOXKHO CUMUTATh HJeadbHbIMU. CONPOTUBIECHUE BCEX JIAMIIOYEK HE
3aBHCUT OT HANpPSsDKEHUs, K KOTOPOMY OHHM TOJKJIIOYEHbl. XOJI CBOUX JKCHEPUMEHTOB U
MOJTy4YeHHBIE PE3yJbTaThl IIKOIBHUK 3aHOCHI B JIA0OpATOpHBIN KypHald. BOoT uTo HammcaHo B
3TOM XypHae.

OmnbiT A). Ilogcoenunun k Oatapeiike nmammouky Ne 1. Cuma Toka uepe3 OaTapeiiky 2 A,
HanpspKeHUe Ha JjaMrnouke 8 B.

Oneit b). [Moakmtounn namnouky Ne 2 mocnenoBarenbHo ¢ jgamnoukoit Ne 1. Cuia Toka uepes
namnouky Nel paBnHa 1 A, HanpsikeHnue Ha jamnouke Ne 2 cocrasisiet 4 B.

OneiT B). Iloncoeaunun mapamiensHo ¢ jdamnoukor Ne 2 nmammouky Ne 3. Cuna Toka uepes
namnouky Ne 1 mpumepno 1,14 A, Hanpspkenue Ha tamnoudke Ne 2 npumepHo 3,44 B.

Hcxons w3 3amuceil B JKypHajie, BBIOEpUTE BCE NPABUIBHBIC YTBEPXKICHUS U 3alHIIUTE B
TabNIUIly UUQPBHI, MO KOTOPHIMU YKA3aHbI 3TH YTBEPIKICHUS.

1) namnouku Ne 1, Ne 2 u Ne 3 onuHaKoBbIe

2) nammouku Ne 1 u Ne 2 onnHaKoBbIe
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3) nammouku Ne 2 u Ne 3 olMHAKOBBIC
4) conpoTtuBieHue 1amrnodku Ne 3 0osbIIe COPOTUBIECHUS TaMIOYKH Ne 1
5) OJ1C 6arapetiku paBHa 8 B

2) IInockuil KOHAEHCATOP, IIACTUHBI KOTOPOTO PACIIONIOKEHBI BEPTUKAJIBHO, TOJKIOYEH
K MCTOYHHMKY NOCTOSSHHOI'O HampspKeHUs. [1macTUHBI HaxonaTcs B BEPTHKAJIbHOM OJHOPOJAHOM
MarHuTHOM ToJie. B mpocTpaHcTBO MeXy IJIaCTUHAMU BIIETAET 3apsDKEHHAs 4acTHUIA, BEKTOP
Ha4aJIbHOW CKOPOCTH KOTOPOH JIEKUT B IJIOCKOCTH IJIACTHH. JI€MCTBUEM CHIIBI TSDKECTH MOKHO
npeneOpeus. BeiOepute Bce BepHBIC YTBEPKICHUS.
1) Ecnmu BexkTOp HauaabHON CKOPOCTHM YAaCTHIIBI HAIpaBieH BEPTHKAJIbHO, TO HA YaCTHUILY B
TEYCHHE BCEr0 BPEMEHU HAXOXKIEHUS MEXIy IUIACTHHAMH KOHJEHcaTopa OyaeT JeicTBOBaTh
cuna Jlopenna.
2) Yactuna OyaeT ABUTAThCS MEXKTY MIIACTUHAMH KOHJIEHCATOPA 0 AyTe OKPYKHOCTH.
3) Ha yacTtuiy B Te4eHHE BCETO BpEMEHU HaXO0XKJIEHUS MEX]y IJTACTUHAMH KOHJIeHcaTopa OyieT
JIeMCTBOBATH MOCTOSTHHAS 110 MOJIYJIIO U TI0 HAMPABIICHUIO 3JIEKTPUYECKAsI CHUJIA.
4) Ha yactuily B TeueHUE BCETO BPEMEHU HAXO0XACHUS MEXAY IUIACTUHAMU KOHAeHcaTopa Oyaer
JIEMCTBOBATH MOCTOSTHHAS 110 MOJIYJIIO U IO HampaBiieHUIo cuia JlopeHia.
5) Ecnu BeKTOp CKOPOCTH YaCTHIIBI B HEKOTOPBIII MOMEHT HAaIpaBjieH TOPU30HTAIBHO, TO B ATOT
MOMEHT PaBHOACHCTBYIONIAs CUJI, MPHJIOKEHHBIX K 4YacTHIle, TaKxke OyJeT HampaBlieHa
TOPU30HTAIIBHO.

Moayab Ne6. Marnetuszm

1. YcTHBIH onpoc: (MpuMepHbIE BOIPOCHI)

1) Kakas cuna neiicTByeT Ha MpOBOAHUK B MATHUTHOM T10JIe?

2) Yro Takoe HHAYKTUBHOCTb?

2. [Incbmennas padora: (mpuMepHbIe 3aJAHUSA)

1) B omHOpOIHOM MarHMTHOM TIOJI€, MHIYKIUS KOTOoporo 1,67 - 10~5Tn , MPOTOH JBHXKETCS
NEPHEHAUKYJISIPHO BEKTOPY MArHUTHOM HMHAYKIMU B 10 OKPYKHOCTM paguycoM S M.
Onpenennure CKOPOCTh IPOTOHA.

2) 3aMKHYTBII KOHTYp 13 TOHKOM IIPOBOJIOKH NOMEIIEH B MarHuTHoe nosje. [Imockocts KOHTypa
TEpHEeHIMKY/IApHA BEKTOPY MarHUTHOM MHAYKIMK nons. Ilnomans konTypa S = 2-1073m% . B
KOHTYpE BO3HHMKAIOT KOJICOAHUS TOKA C aMIUTMTYIOW 35 MA, eciu MarHuTHash WHIYKIHS TTOJIS
MeHseTCs ¢ TeYEHHEM BPEMEHH B COOTBETCTBHU ¢ popmynoii B = acos(bt)rae a = 6-1073 =
Tn, b = 3500 ¢~1. Yemy paBHO 311eKTpUyECcKOE CONPOTUBIIEHHE KOHTypa R?

3. TecrupoBaHue Mo coep:KAHUI0 MOAYJIst Ne6: (MpUMepHbIe 3aaHUA)

1) PagnonepenaTunk U31y4yaeT B BaKyyMe€ FapMOHHYECKYIO 3JIEKTPOMArHUTHYIO BOJIHY.
Ecnu yacrora n3nyyaemMoil mepesaTynKoM BOJIHBI YBEIUYMTCS B 2 pa3a, a aMIUIMTY1a OCTAHETCS
IPEXHEH, TO KaK B pe3yJIbTaTe 3TOT0 U3MEHATCS CleAyIoue GU3nIecKue BETMUYUHBI: CKOPOCTh
pacrpoCTpaHEHHUsI BOJIHBI, JJIMHA BOJIHBI, MAaKCUMaJIbHOE 3HAYEHHE MOJYJS HaNpPSKEHHOCTH
JIEKTPUYECKOTO T10JIs BOJTHBI?

JInst KaXXK101 BETMYMHBI ONPEICIIUTE COOTBETCTBYIONIMN XapaKTep U3MECHECHUS:
1) yBenuuures;

2) YMEHBIIIUTCS,

3) HE U3MEHUTCA.

2) Ha nnuHHBIA TUIWHIPHYECKUH KapTOHHBIM KapKac HAMOTaJId MHOTO BUTKOB MEIHOMN
W30JIMPOBAaHHON IPOBOJIOKH, IIOCJIE YEro KOHIBI 3TOH IPOBOJIOKHM 3aMKHYJIM HakopoTko. K
TOPLY MOJYYUBIIECHCS KaTYIIKU MOJHOCST MOCTOSIHHBIN MarHuT, MpUOIKKas €ro I KHbBIN MOJI0C
K Karymke. Uto OyneT mpoucxoauTh B pe3yibTare 3Toro? Bribepure Bce BepHBIE YTBEPKACHUS.
1) Ha karymiky Oyner aeiicTBOBaTh Crjla, OTTAIKUBArOIIas €€ OT MarHuTa.

2) Ha karymky OyneT neiicTBoBaTh Cuila, MPUTIATUBAIONIAs €€ K MarHUTY.

3) Ha karymiky He OyaeT AeCTBOBAThH CHJjla CO CTOPOHBI MarHMTA.

4) MarHuTHBIH IOTOK Yepe3 CeUCHNE KaTyIIKU OyJeT H3MEHSThCA.

5) B katymike OyaeT BBIIETATHCS TEIUIOTa, COMIacCHO 3aKkoHy J[xoyns—JIeHma.
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Moayas Ne7. OnTuka

1. YcrHblii onpoc: (mMpuMepHbIe BONPOCHI)

1) Kakue Bbl 3HaeTe TUIBI JIUH3?

2) HazoBuTte ycinoBrue BO3SHUKHOBEHUsI HHTEP(EPEHITHH.

2. IlncbMenHas padora: (MpUMepPHBIe 3a/1aHNS)

1) Ilnockast MOHOXpOMaTHYECKasi CBETOBasi BojHa ¢ yactoToit 8,0 - 1 I'u magaeTr no Hopman
Ha nudpakuoHHyro pemérky. I[lapamnensHo pemérke moszanu He€ pa3MeleHa coOuparomas
auH3a ¢ (okycHbIM paccrosiHueM 21 cMm. JudpakunoHHas KapTHHA HAOIIOAAETCs Ha SKpaHe B
3aiHeH (POKAIBHOU IIOCKOCTH JIMH3BI. PaccTosiHne Mexay €€ riiaBHBIMH MaKCHMyMaM# 1-To u
2-ro nopsiakoB paBHO 18 mm. Haiigure mepuon pemérku. OTBET BBIpa3HTE B MHKPOMETpax
(MKM), OKpYTJIMB 10 necAThiX. CUuTaTh I8 MalbiX yrioB (¢ < 1 B panuaHax) tge = sing =
Q.

2) Ha skpaHe HaONIOMaeTCs CIEKTP C MOMOIIBI0 AUPPAKIHUOHHOW pemeTkd, umeromeid 500
HMITPUXOB Ha MIITMMETp. PaccTosiHue ot pernerku 10 3kpana | = 40cm. CriekTpaiabHast JIHHUS B
CIIEKTpE MEPBOro MOpsiiKa HAXOIUTCS Ha PacCTOSHUU a = 9cM OT 1eHTpa 3kpaHa. Onpenenure
JUTMHY BOJTHBI HAOJI01aeMOM CIIEKTPaIbHOM JIMHHH.

3. TectupoBaHme Mo coaep:KaHUI0 MOYJisi Ne7: (MpUMepPHBbIe 3aJaHNS)

1) Hdudpakunonnas pemérka, umeromias 1000 mrpuxoB Ha 1 MM CBOeH JIMHBI,
OCBEILIAETCs MapaJlIeNIbHBIM TyYKOM MOHOXPOMATHYECKOTO CBETa C JJMHOM BOJNHBI 420 HM.
CBeT majaeT MepreHauKyJIsIpHO pemérke. BruioTHyo Kk nudpakimoHHONW peméTke, cpazy 3a
HEH, pacroyio)keHa TOHKas coOMparomias JHH3a. 3a peIETKOW Ha pPacCTOSHUHU, PaBHOM
(OKYyCHOMY pacCTOSIHMIO JIMH3BI, IMapajUIeIbHO PEHIETKE pPAacloiOkKeH JKpaH, Ha KOTOPOM
HaOmroaercst TudpakMoOHHAs KapTuHa. Bribepute Bce BEpHBIC YTBEPKICHUSI.

1) MakcumanbHBIN MOPSAI0K HAOIIOAaeMBIX JU(PPAKITMOHHBIX MAKCUMYMOB paBeH 2.

2) Ecnu yBeaW4HWTh [JJIMHY BOJHBI MAJAIOLIErO0 CBETAa, TO MAaKCHUMAJIbHBIA MOPSIIOK
Ha0JI0/1aeMBbIX TU(PPAKIMOHHBIX MAKCUMYMOB YBEITUYHUTCSL.

3) Ecnum yMeHBIIMTH AJMHY BOJIHBI IAJAOLIET0 CBETA, TO PACCTOSHUE HAa DKpaHE MEXKAY
HYJIEBBIM U MEPBBIM JUGPAKIIUOHHBIMU MAKCUMYMaMH YMEHBILIUTCSI.

4) Ecnu 3aMEHUTH JIMH3Y Ha APYrylo, ¢ OONbIIMM (DOKYCHBIM PAcCTOSHUEM, U PACIOJIOXKHUTH
9KpaH TakK, 4YTOOBI PACCTOSTHUE OT JUH3BI JI0 AKpaHa IMO-TIPEKHEMY OBLIIO paBHO (OKYCHOMY
PACCTOSIHUIO JIMH3BI, TO PACCTOSTHUE Ha DKPAaHE MEXAY HYJIEBBIM U MEPBBIM TUGPAKIIMOHHBIMHU
MaKCHUMyMaMH YMEHBIIUTCA.

5) Ecin 3aMeHUTH TUPAKIMOHHYIO PEIETKY Ha APYTYIO, C OONBIINM IEPUOJIOM, TO YTOJl, MO
KOTOPBIM Ha0I10/1aeTcs epBbIi TP paKIIMOHHBIA MAaKCUMYM, YBEIUYUTCS.

2) Jlyu cBera majgaeT Ha IpaHUIly pasziena «CTEKJIo — BO3ayx». Kak u3MmeHsTCsS npu
YBEJIMUYEHUH MMOKa3aTessl MPeIOMIICHUS CTEeKJIa CIeAyIole TPU BEJIMYMHBI: JUIMHA BOJHBI CBETA
B CTEKJIE, YTOJI IPEIOMIIEHHUS, YTOJI IOJTHOTO BHYTPEHHETO OTPAXKEHHUSI?

JInst KaK01 BEJTMYMHBI ONPEICIIUTE COOTBETCTBYIONIMN XapaKTep U3MEHECHUS:

1) yBenuuures;

2) YMEHBIIIUTCS,

3) HE U3BMEHUTCA.

Monayab Ne§. KBanToBas u sizepHasi puzuka

1. YcTHBIi onpoc: (MpuMepHbIE BOIPOCHI)

1) Kak 3apspken atrom?

2) Kakoit atom noguunsiercs: noctyjiatam bopa?

2. [Incbmennas padora: (mpuMepHbIe 3aJAHUA)

1) Kpacnas rpanuna Qotoddderra HccIenyeMoro Meramia COOTBETCTBYET JUIMHE BOJHBI
AKp=6OO HM. [Ipu ocBemeHHH 5TOrO MeTa/la CBETOM JJIMHOW BOJHBI A MaKCHUMajbHas
KMHETUYecKas SHEpPrus BBIOUTHIX K3 HEro (OTOINEKTPOHOB B 3 pa3a MEHbLIE SHEPTruu
najaroniero ceera. Kakosa janmuHa BoHBI A maatomiero ceera? OTBET MPUBEIUTE B HAHOMETPAX.

014
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2) DHeprus HOHU3AIMK aToMa Kuciopoa paBHa 14 5B. Haiiinre MakCMManbHYIO TITHHY BOJHBI
CBETa, KOTOPasi MOKET BbI3BATh MOHU3AIMIO aToMa Kuciiopoaa. OTBET MPUBEIUTE B HAHOMETpaAX,
OKPYTJIUB J0 LIEJIbIX.

3. TectupoBanme no coaep:xkaHui0 MoayJisi Ne3: (mpuMepHbIe 3aJaHNS)

1) JImst HEKOTOPBIX aTOMOB XapaKTEPHOM OCOOCHHOCTHIO SIBIISIETCS BO3MOYKHOCTH 3aXBaTa
ATOMHBIM SIJIPOM OJIHOTO M3 ONMMKAWIINX K HEMY 3JIEKTPOHOB U3 AIIEKTPOHHON 000JIOUKHU aToMA.
Kak n3menstorces Macca siipa 1 4uciio IPOTOHOB B SIAPE MPHU 3aXBATE AIPOM dJIEKTpOHA?

JInst kKaXK 101 BETMYUHBI ONPENEIIUTE COOTBETCTBYIOIIUI XapaKTep N3MECHECHUS:
1) yBenmauTcst

2) yMEHBIIUTCS

3) HE UBMEHUTCS

2) Kakas nons paJuoOakTHBHBIX SJEp paclaJacTcsl 4epe3 MHTEpBAJl BPEMEHM, paBHBIN
MIOJIOBHHE NeproAa noiaypacnaga? OTBeT MpUBEIUTE B MIPOLIEHTAX U OKPYTIIUTE 10 LENbIX.

1) 50%
2) 29%
3) 68%

3. OPTAHM3ALMUOHHO-IIEJATOI'MYECKHE YCJIOBUSA PEAJIM3ALINU
ITPOI'PAMMBbI

3.1. TpeGoBaHusi K MATePHATbHO-TEXHUYECKHM YCJIOBHAM:

OcBoeHHME KypCOB IMpEANoiaraeT HUCHOJIb30BaHUE  CJEAYIOUIEr0  MaTepuaIbHO-
TEXHUYECKOTO 00ECTICUCHUS:

- Cnenuanu3upoBaHHAs ayJIUTOPHS, BMECTHMOCTBHIO Oonee 15 uyenoBek. Twumoas
KOMIUICKTAlUA ayAUTOpHUHU COCTOUT U3 MyJIbTHMC,Z[HfIHOFO O60py,Z[OBaHI/I$I (KOMHBIOTep,
IIPOEKTOP), pa3laTOUHbIM MaTepuar.

3.2. YuedHO-MeTOANYEeCKOe U HHPOPMAIHOHHOE o0ecrieyeHne

OcHogHble UCMOYHUKIL:

1. Msaxkumes, I'. . ®usuka. 10 xmacc: ydeOHUK s 001e00pa30BaTENbHBIX YUPEKICHUI:
6a30BbIit U yriayOneHHbrd ypoBHu / I'. 5. Mskumes, b. b. bByxosues, H. H. Corckuii. — M.:
[Ipoceemenue, 2021.

2. Msakumes, I'. 1. ®usuka. 11 kmacc: yd4eOHUK i1 00IIE00pa30BaTEIbHBIX YUPEKICHUM:
6a30BbIif 1 npoduibHbId ypoBHU / I'.5l. Msakumes, b.b. Byxosues, B.M. Yapyrun — M.:
IIpocsemenue, 2011.

3. 1001 3anmaua no ¢usuke ¢ pemenusmu. / I'ensdprar U.M., I'ennenmureitn JI.O. Kupux JLA. —

Wnekca, 2018.

Ousuka. 3anauank. 9-11 k. / PermkeBuu A.IL — M. JIpoda, 2006.

3amaun o ¢usmKe 11 mocTynaomux B By3bl. / benapukos I'.A., Byxosnes b.b., Kepxxenien

B.B., Msikumes I'.51. - DUSMATIJIUT, 2017.

6. EI'D 2022 ®dusuka. Tematuueckuii TpeHuHr. Bee Tumbl 3ananuii. / Monacteipckuii JI.M.,
besyrnosa I'.C. — Jlernon,2021.

7. EI'D 2022 ®usuka. Pemenue 3amau / Konecaukos B. A. — Dkcemo-IIpecc, 2021.

8. EI'D 2022 ®dusuka. 3agaunuk / Hukynosa, I'. A., MockaneB A. H. — Dk3amen, 2022.

ok~

ﬂonOﬂHumerbeze UCMOYHUKU.

1. ®uszuka. Yu. nocobue B 3 kH. / byrukos E.W., KongparseB A.C. — @usmaraur, 2021.
2. ®usuka. B 2-x tomax. / JIxxaukomu 1. — Mup, 1989.
3. ®usuka. Anroputmsl, 3agauu, pemenus. / Urpomyno B.C., Bsazuukos H.B. — Unekca, 2000.
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4. DnementapHbiii yueOHUK ¢usuku B 3 Tomax. [lox pen. /I'.C. Jlannc6epra — duszmariur,

2022.

®dwusuka. 100 6amnos./ 'pommera O.U. — Dx3amen, 2022.

EI'D 2022. ®uszuka. 45 BapuanToB THIOBbIE BapUaHThI YK3aMEHAIIMOHHBIX 331aHUH . /

Jlykamena E.B., Uuctakosa H. 1. — Dx3amen, 2022.

7. EI'D 2022 ®wusuka. Tunosslie sK3aMeHallMOHHbIE BapraHThl. 30 BapuanToB / [lemuaosa
M.IO., I'pubos B.A., ['uromno A.W. — HanmonansHoe o6pa3oBanue, 2022.

oo

IIpoepammnoe obecneuenue u Humepnem-pecypcoi

1.OtkpeiThIi Oank 3ananuit EI'D ®UIIU - http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege
2.006pa3oBarebHbIN MOpTa AT MOATOTOBKH K 3K3aMeHaM - https://ege.sdamgia.ru/

3.Ilopran 1o pemieHuto 3a1a4 o Gu3KMKe U actponomud - http://www.afportal.ru/
4.dusnyeckuii TOPTA TS IKOJLHUKOB U abuTyprenTos - http://www.fizportal.ru/
5.JIeMOHCTPAIMOHHBIN BapUAHT, TUIIOBBIE TECTOBBIC 3a/IaHHsI, TEMATHIECKHUE TPEHUPOBOYHBIE
3aj[aHus, TIPAKTHKYM 110 BRIMOJIHEHUIO 3aaanuii - http://alleng.org/edu/phys3.htm

6.Buneo ypoku mo nmpeameram o01ieo0pa3oBaTeI»HOTO MUKIIA -
https://abiturient.kpfu.ru/entrant/\VVIDEO PORTAL_CABINET

3.3. KaapoBoe o0ecnieueHue o6pa3oBaTejibHOIO Mpoiecca

TpeboBanus K KBaTH(UKAIINK TIETarOTMIeCKUX KaJapOB:

[lenarornueckuii cocraB, oOy4aromMii MO JOMOJHHUTEIBHON 001e0o0pa3oBaTeNbHON
porpamMMme, COCTOUT W3 CIEHUAIUCTOB C BBICHIMM NPO(ECCHOHATBHBIM 00pa30BaHHEM,
UMEIOIIUM CTaX MeAaroruaecKoi paboThl 10 JaHHOH CIIeUaTbHOCTH HE MEHee 3-X JIeT.

4. PYKOBOJUTEJIb U ABTOP(bI) IIPOI'PAMMBI

PykoBoauTens:
Nonenko Cepreit MBanoBuu, aupexkrop YMI] tectupoBanus u noaroroBku k EI'D n I'MA
JenapramenTa oopa3zoBanus KOV,

ABTOD:
MyxameroBa DnbBupa TanraroBHa, riaaBHbIA HHXeHep npoekTa, Moull, KOY;
3t03pk0  MBaH AJekcaHApOBWY, JIaOOpaHT — HcchenoBaTenb Jiaboparopuu  «lleHTp

peBocxocTBO kubepduznueckux cucrem l0T u I0E» uncruryra pusuku KOVY.
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