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1. IACHOPT PABOYEM TIPOT'PAMMBI YYUEBHOM JAUCHUITJINHBI
«ODUIUKA»

1.1. O6s1acTh NpUMeHEHUsI IPOrPaAMMbI

PabGouas mnporpamma yueOHOM aucuuuIMHbl sBisercs uactbeto [IIICC3 1o
cnenuansHoctu CIIO:

09.02.07 «MHpopMallMOHHBIE CUCTEMBI U TPOrPAMMHUPOBAHUEY.

1.2. Mecto yuyeOHoii qucuuninabl B cTpykrype IIICC3:

I[I/ICI_II/IHJII/IHa BXOJIHUT B IUKIJI HpO(i)I/IJIBHBIX JAUCHUITIINH

1.3. leau u 3aga4u y4eOHOH AUCHMILUIMHBI — TPeOOBAHUA K pe3yJbTarTam
OCBOECHHS TUCHUILIHHBI:

Conepxxanue nporpaMmbl «@u3NKa» HANMPABJIEHO HA TOCTHKEHUE
CJICAYIOIIUX LeJIei:

* OCBOCHHME 3HaHMM O GyHAAMEHTAIbHBIX (U3NYECKUX 3aKOHAX U
OPUHIMIIAX, JISKAIIMX B OCHOBE COBPEMEHHOW (H3WYECKOW KapTHUHBI MUDA;
HanboJiee BaXXKHBIX OTKPBITUSX B 00JACTU (PU3MKH, OKA3aBIIUX OMPEACIISIONISe
BJIUSIHUE HA Pa3BUTHE
TEXHUKH ¥ TEXHOJOTHH; METOAaX HAYYHOT'O MIO3HAHUS MPUPOJIBL;

* OBJAJCHWEC YMEHUSAMH TIPOBOJWUTH HAONIOJACHUS, IUIAHUPOBATH U
BBITIOJIHSITh AKCTICPUMEHTHI, BBIABUTATh TUIIOTE3bl U CTPOUTH MOJIEIH, IPUMEHSTh
MOJIYdEHHbIE 3HaHMUS MO (U3UKE NI OOBSICHEHUS] Pa3HOOOPa3HBIX (PU3HMUECKUX
SIBJICHUN U CBOMCTB BEIIECTB; MPAKTUUYECKH MCIOJIb30BaTh (PU3UYECKHUE 3HAHMS;
OIICHUBAThH JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHON MH(OpMaIINH;

* pa3BUTHE MO3HABATEIIBHBIX HHTEPECOB, HHTEIUICKTYIBHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B Mpollecce MPUOOPETCHHMS 3HAHMK M YMEHHH 1o (u3nuke ¢
UCIIOJIb30BAHUEM  PA3JIMYHBIX HCTOYHHUKOB HH(POPMAIMM H  COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

* BocUTaHUE YOEKICHHOCTH B BO3MOXKHOCTH IMO3HAHUS 3aKOHOB TIPUPO/IHI,
WCIIOIb30BaHUS JIOCTIDKCHWH (u3nku Ha Ojaro pa3BUTHS YEIOBEYECKOM
[MBHJIN3AlMHA; HEOOXOJAMMOCTH COTPYJAHHYECTBA B IMPOIECCE COBMECTHOTO
BBITIOJTHEHUS 3a7]ay, YBXKUTEJIBHOTO OTHOIIEHHUS K MHEHHUIO ONIOHEHTAa MpH
o0CyXaeHnn TpoOJIeM eCTeCTBEHHO-HAYYHOTO COJICpXKAHUS,; TOTOBHOCTH K
MOpPaJbHO-3TUYECKONW OIICHKE HCMOJIb30BAaHUS HAy4YHBIX JOCTHKCHHH, UYyBCTBa
OTBETCTBEHHOCTH 3a 3aI[UTy OKPYKAIOIIEH CPE/Ibl;

*HCIIOJIb30BAHMUE NTPUOOPETEHHBIX 3HAHUIN U YMEHUH VISl PELICHUS MPAKTUUYECKUX
3aJ1ad TOBCEIHEBHOM >KU3HM, OoOecreueHHss 0e30IacHOCTH COOCTBEHHOM >KHM3HHU,
pallMOHAILHOTO TPUPOJOINOJIB30BAaHUA UM  OXpaHbl OKPYXKAWIIEH Cpeabl |
BO3MOXXHOCTh TIPUMEHEHMS 3HAHMM TIpH PpEIICHWH 3aJay, BO3HHUKAIOIIUX B
nocieayromei mpodhecCuoHaTbHON AEATEIBHOCTH.

OcBoenue cogepxkanusi y4eOHOM TUCHUIIINHBI «PU3HKa» 00ecrieunBaeT
JAOCTHKEHHUE CTYIEHTAMHU CJIeAYIOIIUX Pe3yJbTaTOB:



* IMYHOCTHBIX
YyBCTBO TOPAOCTU M YBAXKEHUS K UCTOPUU U JIOCTHXKEHHUSIM OTE€YECTBEHHOM
(¢u3nueckoil Haykd; (PU3NYECKH TPaMOTHOE IOBEJEHUE B MNPOodeCcCHOHATbHOU
NEeATENbHOCTH W ObITYy Mnpu oOpalieHud ¢ M[OpudopaMu U YCTPOMCTBaMH;
TFOTOBHOCTh K TMPOJOJDKEHUIO OOpa3oBaHWs U TMOBBIIMICHHUS KBaJdu(pUKALUKA B
n30paHHOM TpodeccHOHaIbHON NeATENTbHOCTH U OOBEKTUBHOE OCO3HAHHME POJIU
(¢u3nuecknux KOMIIETEHUUMH B 3TOM; YMEHHE HCIOIb30BaTh JOCTUXKEHUS
COBPEMEHHON (HU3MUECKOM HayKh M (PU3MYECKUX TEXHOJOTHUU JUIsl MOBBIIICHUS
COOCTBEHHOI'O0 HMHTEJUIEKTYaJbHOTO Pa3BUTHSA B BBIOPAHHOW MPOQECCHOHATBLHON
NEeSTENbHOCTH; YMEHHE CaMOCTOATENIbHO N0ObIBaTh HOBBIE AJis ceOsi husmueckue
3HAHMSI, MCHOJNB3YS [JIsl ATOrO JOCTYNHBbIE HMCTOYHMKM HWH(MOpPMAIUU; YMEHUE
BBICTpPAaWBAaTh KOHCTPYKTHBHBIE B3aMMOOTHOIIECHHUS B KOMAaHAE IO PELIECHUIO
oOluMX 3a7a4y; yMEHHE YINpaBIsATh CBOEH IO3HABATENbHON JEeATEIbHOCTHIO,
IPOBOAUTH CAMOOLIEHKY YPOBHS COOCTBEHHOT'O MHTEIUIEKTYaJIbHOTO Pa3BUTHS;

* MeTanpeAMeTHBIX

Hcnonb3oBaHue pas3iuyHbIX BHUJIOB [MO3HABATENIBHOM JESITENIBHOCTU IS

pemieHuss (HU3MYECKUX 3a7ad, NPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHUS
(mabmroneHus,
ONMMCAHMS, WU3MEPEHHUs, OKCIEPUMEHTA) [JIs U3Y4YEHHUS pPa3IUYHBIX CTOPOH
OKpYXarolen NedCTBUTEIbHOCTH; UCIIOJIb30BAaHUE OCHOBHBIX MHTEIIEKTYaJIbHBIX
olepaluii: MOCTAaHOBKH 3a7aud, (GOpMYyJIUPOBAaHUS TMIIOTE3, aHAJIW3a U CUHTE3a,
CpaBHEHUs, 000OIIEHUs, CUCTEMAaTU3alliH, BBISBICHUS MPUUYUHHO-CIIEICTBEHHBIX
CBSI3€H, MMOMCKA aHAJIOIoB, (POPMYIHPOBAHUS BBIBOJOB JJISl U3YUEHUS PA3IUUHBIX
CTOPOH (PU3MYECKUX OOBEKTOB, SBJIECHUN U IMPOLIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOJMMOCTh  CTaJKUBaThC B  IpodeccruoHanbHOM  chepe;  ymMeHHE
TeHEpUPOBATh UAEH U ONPEACIATh CPEJICTBA, HEOOXOAUMBIE NI UX pealu3aluy;
YMEHHE MHCIOIb30BaTh pAa3IMYHble HCTOYHUKHU JUIsl MOJIydeHUs (U3HYECKOM
UHpOpMAIMK, OLICHUBAaTh €€ JOCTOBEPHOCTh; YMEHHUE aHAJU3UpPOBaThb U
OpeCTaBIATh HMH(POpPMALMIO B  pa3iWYHbIX BUAAX; YMEHHE IyOIMYHO
OpPEJCTaBIATh PE3yNbTaThl COOCTBEHHOTO HCCIIEIOBaHMS, BECTH JHMCKYCCHUH,
JOCTYIIHO W TapMOHUYHO coueTas cojaepkaHue Hu (OpPMbl MpPEICTaBIIEMON
uHbopMaImy;

* IpeAMETHBIX

1) chopMHpOBAaHHOCTH TMOHUMAHUS PONM (U3UKH B SKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COIMAIIBHOW WM AITHYECKOW cdepax NeaTeTbHOCTH YeNOBEKa;
pos 1 MecTa (PU3UKH B COBPEMEHHOW HaAyYHON KapTUHE MHPA; POJIM aCTPOHOMHUU
B IPAKTUYECKON JEATEIBHOCTH YEJIOBEKa M JaJbHEHIIEM HAay4HO-TEXHHYECKOM
pa3BHUTHY;

2) chopMHPOBAHHOCTH CUCTEMBI 3HAHUM O (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHsX, JEHCTBYIOIIMX HA YPOBHSAX MHKPOMHpA, MAKpPOMHpa U
Meramupa, MpeACTaBICHUM O BCeoOleM XapakTepe (U3NYECKUX 3aKOHOB;
MIPEACTABICHUNA O CTPYKType€ NOCTPOEHUS (PU3HYECKONW TEOPUH, YTO IO3BOJIUT
OCO3HAaTh POJb (PYHIaMEHTAJbHBIX 3aKOHOB M MPUHLMWIIOB B COBPEMEHHBIX
NPEACTABICHUAX O MPUPOJE, IMOHATh TIPAHUIBI MPUMEHUMOCTH TEOPUH,
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BO3MOXKHOCTH WX TMPUMEHEHUsS JJIsI ONMUCAHUSI €CTECTBEHHOHAYYHBIX SIBICHUU U
ITPOLIECCOB;

3) chopMUPOBAaHHOCT, YMEHHS pa3iuyaTh YCJIOBUS MPUMEHHUMOCTHU
Mojienelt (U3MYECKUX Ted W TPOILECCOB (SIBICHUI): HHEpIMalIbHAs CHUCTEMa
oTcueTa, MaTepuaibHasl TOYKa, PAaBHOYCKOPEHHOE JIBI)KEHHUE, CBOOOIHOE MajiCHUE,
abcoJiIoTHO ympyras aedopmaiiusi, aOCOIIOTHO YIPYroe U aOCOIIOTHO HEYNPYroe
CTOJIKHOBEHHUSI, MOJICJIEH rasza, >KHJKOCTH U TBEPAOro (KpUCTAUIMYECKOro) Tena,
MICAJBbHOTO Ta3a, TOYEYHBIM 3apsl, OJHOPOJHOE DIJIEKTPUYECKOE IIOJE,
OJIHOPOJIHO€ MAarHWTHOE TM0Jie, TapMOHUYECKHE KoJieOaHMs, MaTeMaTUYECKUM
MasITHUK, UJICAIbHBIA MPYKUHHBIA MAsSTHUK, TAPMOHUYECKHUE BOJHBI, UJI€aIbHBIN
KojeOaTenbHbI KOHTYp, TOHKas JIMH3a; MOJeJied aroma, aTOMHOTO sjapa u
KBAaHTOBOM MOJICJIN CBETA;

4) cPopMHUPOBAHHOCTh YMEHUSI OOBICHATH OCOOCHHOCTH TMPOTEKAHUS
bU3UYeCKUX SBICHUM: MEXaHUYECKOE JBHKEHHUE, TEIJIOBOE JIBIXKCHHE YaCTHII
BEIIECTBa, TEIUIOBOEC paBHOBECHE, OpPOYHOBCKOE JBWXKeHue, auddysus,
UCllapeHue, KWMCHUE ¢  KOHJICHCAIUs, IUIaBJIEHHWE U  KPUCTa/UIM3alus,
HAIPaBJIEHHOCTh TEIIOTIEPeaun, OdJICKTPHU3ALUA TeJ, SKBUIOTCHIIMATBLHOCTH
MOBEPXHOCTH  3apsDKEHHOTO  MPOBOJHUKA,  DJIGKTPOMArHUTHOM  WHIYKIIHH,
CaMOMHIYKIIMM, 3aBUCUMOCTH COIPOTUBIIEHHUS NOJYINPOBOAHUKOB 'p-" u '"n-
TUTIOB" OT TeMIepaTypbl, pe30HaHCa, HHTEpPEpPEHIIMH BOJH, JAUDPaKIUH,
JTUCIIEPCUM, TIOJIHOTO BHYTPEHHEro oOTpaxkeHus, (oroaddekr, dusnueckue
IPUHITUIIBI CTIEKTPAJIBHOTO aHaIM3a U paboThI J1a3epa, "anbda-" u "6era-" pacmaabi
a71ep, raMMa-u3JIyueHUe sep;

5) chopMUpPOBAaHHOCTH YMEHHH MTPUMEHSATH 3aKOHBI KJIACCUYECKOM
MEXaHUKH, MOJEKYJIApHOH (UMK U TEPMOJMHAMHKH, DJICKTPOJUHAMUKH,
KBAaHTOBOW (DM3HKH JJIs aHAIM3a U OOBSICHEHUS SBJICHUI MUKPOMHUPA, MaKpoOMHUpa
¥ MEramupa, pa3andarh yclIoBUs (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH (PHU3NIECKUX
3aKOHOB, TOHMMATh BCEOOIIMI xXapakTep (yHIaAMEHTAIBHBIX 3aKOHOB (3aKOH
COXpDAaHEHHSI MEXAHHUYECKOM DHHEPruM, 3aKOH COXPAHEHHsS HMIYJbCa, 3aKOH
BCEMHUPHOrO0 TATOTEHUS, NEPBbIA 3aKOH TEPMOJIWHAMHUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHUS JHEPruM) U OrPaHUYEHHOCTH
WCIIOJIb30BAaHUSI YACTHBIX 3aKOHOB; aHAIM3UPOBATh (DHU3MYECKHE IMPOIIECCHI,
UCIIOJIb3Ysd OCHOBHBIEC MOJIOKEHHUS, 3aKOHBl U 3aKOHOMEPHOCTH: OTHOCUTEIBHOCTD
MEXaHHUYECKOTO ABMKECHUS, (DOPMYJIIbl KHHEMATUKH PaBHOYCKOPEHHOTO JABUKCHUS,
npeoOpa3oBanus [anmwiiest 1 CKOPOCTH U MepeMeleHus, Tpu 3aKoHa HpioToHa,
MPUHIUI OTHOCUTENBHOCTU ['anmuies, 3aKOH BCEMHUPHOrO TITOTEHHUS, 3aKOHBI
COXpaHEHMS HMIYyJbCa M MEXAaHUYECKON OJHEpPruM, CBsI3b padOThl CHUJBL C
M3MEHEHHEM MEXaHUYEeCKOW SHEPIruH, YCIOBUS PaBHOBECHUSI TBEPAOIrO TeEla; CBS3b
NABIICHUS HJICAIBHOIO ras3a CO CpEeAHEH KUHETHYECKOW SHEPrueu TEII0BOTO
JBWKEHHUSI U KOHIIGHTpAllMell ero MOJIEKYJ, CBsI3b TEMIIEpaTyphl BEIECTBA CO
CpEeIHEN KMHETHYECKOW SHEPTrUEN €ro 4acTHll, CBSI3b JAaBJICHUS HUJICAIBHOTO Ta3a C
KOHIIEHTpAllUEX MOJIEKYJI W €ro TeMIIepaTypou, ypaBHeHue MeHpaeneena-
Knaneiipona, mepBblid 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAHEHUS HDHEPrUU B
TEIJIOBBIX MPOIECCaX; 3aKOH COXPAaHEHUS AJIEKTPUUECKOTro 3apsija, 3akoH Kyrona,
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MOTEHIUATBHOCTh  JJICKTPOCTATUYECKOTO  TOJIS, NPUHIUI  CYNEPHO3UIINU
ANEKTPUYECKUX ToneH, 3akoHa KynoHa; 3akonsl OMa Jyisi ydacTKa LENUA U A
3aMKHYTOMN IIEKTPUYECKOU LEIIH, 3aKOH Jxoyins-Jlenna, 3aKOH
AIEKTPOMArHUTHON MHAYKIUU, TTpaBuiio JIeHIa, moCcTyaaThl CeluaibHON Teopuu
OTHOCUTEJNBHOCTH ODWHINTEWHA, ypaBHeHUE OWHITEHHAa m1a  Qororddexra,
NepBbIi U BTOpOW mocTynatel bopa, mpuHuun HeonpeneneHHoctu ['eizendepra,
3aKOH COXpaHEHUs 3apsija, MacCOBOIO YHCJIa M SHEPIrUU B SJEPHBIX pEaKUUAX,
3aKOH PaJMOAKTUBHOIO pacnania;

6) cPOpMHpPOBAHHOCTP  yYMEHUM  MPUMEHATH  OCHOBOIOJATAIOIINE
ACTPOHOMMYECKHE TOHSTHS, TEOPUM M 3aKOHBI IS aHadu3a U OOBICHEHUS
(u3MUecKrX MPOIECCOB MPOUCXONAIIMX Ha 3BE3/1aX, B 3BE3/IHbIX CHCTEMaXx, B
MEXTaJlaKTUYECKONW Ccpelie; JBUKEHUS HEOECHBIX TeJ, SBOJIOLMH 3BE3]l U
Bcenennoi;

7)  chopMHUpPOBAaHHOCTb yMEHUH  HCCIEOBaThb W  aHAJIM3UPOBATH
pazHooOpa3Hbie (U3MYECKUE SIBIICHUS M CBOWCTBA OOBEKTOB, IPOBOJIUTH
CaMOCTOSITEeIbHBIE UCCIIEAOBAHUS B PEabHBIX U JIAOOPATOPHBIX YCIOBHUAX, YATATh
U aHAJIM3UPOBATh XapPaKTEPUCTUKU MPUOOPOB M YCTPOMCTB, OOBICHATH MPUHITUTIBI
uX paboThI;

8) chopMUPOBAaHHOCTh TPEACTABICHUNA O METOJAaX TMOJYYEHUS HaydHBIX
ACTPOHOMMYECKUX 3HAHUM; BJIAJICHUE YMEHHUSIMU CaMOCTOSITEJILHO
dbopMynupoBaTh LeNb UcCaeAoBaHUs (IIPOEKTa), BHIABUTAaTh TUIIOTE3bI HA OCHOBE
3HaHMSI OCHOBOMOJAralomuX (U3MYECKUX 3aKOHOMEPHOCTEM H  3aKOHOB,
IPOBEPSITh MX HKCIEPUMEHTAIBHBIMU CPEACTBAMHU; IJIAHUPOBATH U TPOBOJUTH
¢usznueckre HSKCIEPUMEHTHI, ONMUCHIBATH M AHAIU3UPOBATH TOJYUYEHHYIO MIpH
BBIMIOJTHEHUW  JKCIEpUMEHTa  WH(OpMaIuio,  ONpeAeNsiTh  JOCTOBEPHOCTh
MOJIyYEHHOTO pe3yJIbTaTa;

9) cpopMUpOBaHHOCTH YMEHHUS PEIIaTh pACYETHBIC 33741 C SBHO 3aJJaHHOU
¥ HESBHO 3aJaHHOW (U3UYECKON MOJENbl0: HAa OCHOBAHMM aHAJW3a YCIOBUS
BBIOMpATh (DU3NUECKUE MOJICIH, OTBEYAIOIIHEe TPeOOBaHUSAM 3a7adyd, MPUMEHSITH
(dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJAThl (PU3UYECKUX TEOPHUMl TpH
WCIIOJIb30BaHUU MAaTEMAaTHYECKUX METOAOB PEIICHUs 3aJay, MPOBOJHUTH PacUEThl
Ha OCHOBAaHMM UMEIONIMXCS  JAHHBIX, AaHAJIUM3UpPOBATh  pE3yJbTaThl U
KOPPEKTHUPOBATh METOJIbl PELICHUSI C YUYETOM MOJIYYEHHBIX PE3yJbTAaTOB; pellaTh
KaueCTBEHHBIE 3a/lay, TPeOyrolre MPUMEHEHUS 3HAHWUN W3 Pa3HBIX Pa3/IelioB
IIKOJIBHOTO Kypca (U3HKH, a TaKK€ MHTETpaIlidl 3HAHUW U3 JPYTUX MPEAMETOB
€CTECTBEHHOHAYYHOI'0 I[MKJIA: BEICTPAUBATh JIOTMUECKYIO LIETIOYKY PACCYKICHHM ¢
OTIOPO¥ Ha N3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUCCKHEC SIBICHUS;

10) chhopMUpOBaHHOCTh YMEHHIM aHAIM3UPOBATH U OIICHUBATH MOCIICICTBUS
OBITOBOM ¥ TPOW3BOJCTBCHHOW JEATEIHHOCTA YEJIOBEKAa, CBSA3aHHOW C
GU3MYECKUMH  TIPOIIECCaMM, C  TO3WIMH  DKOJOTHYECKON  OE30MMacHOCTH;
MPEACTAaBICHUA O palMOHAIBLHOM MPUPOAOINOIL30BAHUU, a TaKXKe Pa3yMHOM
WCIIOJIb30BAaHUU JTIOCTUKEHUM HAYKU M TEXHOJIOTHU JJIsl allbHEUIIETO pa3BUTHUS
YeJIOBEUYECKOro 00IIeCTBa;



11) oBnameHwe pa3aUMYHBIMU crHocodamMu padboThl ¢ HHpOpManuen
(pU3HUECKOro COJAEpKAHMS C KCIOJNb30BAHUEM COBPEMEHHBIX MH(MOPMAIIMOHHBIX
TEXHOJIOTUH, pa3BUTHE YMEHUN KPUTUYECKOI'O aHaIu3a U OLUEHKH JIOCTOBEPHOCTH
noJiy4aeMon nH(popmanuu;

12) oBnajeHwe OpPraHU3allMOHHBIMU U TO3HABATEIbHBIMH YMEHUSMU
CaMOCTOSITEJILHOTO TPUOOPETEHUsS HOBBIX 3HAHUM B IMPOLIECCE BBIMOIHEHUS
MIPOCKTHBIX U y4€OHO-UCCIEOBATEILCKUX PA0OT, YMEHUSAMH pabOTaTh B IPYIINE C
BBINIOJITHEHUEM Pa3JIUYHbIX COLMAIBHBIX POJEH, MJIAHUPOBATh pPadOTy TPYIIIHI,
palMOHANIBHO  pacClpeAeNaTh JAESATENbHOCTh B HECTAHIAPTHBIX CHUTYalUsX,
aJIeKBaTHO OILICHMBATh BKJIaJ KaXJOT0 U3 YYaCTHUKOB TIPYIIbl B pELICHUE
paccMaTpuBaeMoi mpooIIeMbl;

13) chopmMupoBaHHOCTH MOTHUBALIMM K Oyaymeid mnpodeccuoHalbHON
JESATENBHOCTHU MO CTIELMATIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOduUIIs.

1.4. PexomeHnayemoe KOJIHYECTBO YaCOB HA OCBOeHHE pado4yeil MpOrpamMmbl
y4eOHOM IUCIHUIINHBI:

MaKcUMaJibHasi yueOHasi Harpy3ka - 174 yacoB, B TOM 4HCIIE:

oOsi3aTenbHas ayIUTOpHAs yueOHas Harpy3ka - 174 dacos;



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOHN JUCIIUIJIAHBI
2.1. O0bem yueOHOI IMCUUILIHHBI M BUJbI Y4eOHO# padoThl

Bua yyeOHoOM padoThI O0bem
4acoB
MakcuMasibHasi yueOHasi HArpy3Ka (Bcero) 174
Oobs13aTesibHAs Ay IMTOPHAS YUueOHasi HAarpy3Ka (Bcero) 174
B TOM YHUCJIE:
JIEKIIAU 28
nabopaTtopHbie pabOThI 78
MPAKTUYECKUE 3aHSATHUS 68
Koncyrnomayuu
Hmozoeaa ammecmayusn:
2 cemecmp: oughgpepenyuposannwlii 3auém 2
09.02.07 «MupopManimoHHBIE CUCTEMBI U TPOTPAMMHUPOBAHUEY




2.2. TeMaTH4YeCKUH IVIAH U COAEPKAHME YIYeOHOM TMCUUIIMHBI « DH3HKa»

HaumenoBanue Conepxanue yueOHOro Mmarepualjia, JJabopaTtopHbie padoThbl M NPaKTHYECKHE Ob6bem | YposeHb
pa3aeJioB U TeM 3aHATHS, CAMOCTOSITeJIbHAsA padoTa 00y4arImuxcst 4YacoB | OCBOEHMA
1 2 3 4
Pa3nen 1. Mexanuka. 94
Beenenue ®du3zuka — Hayka o0 npupojae. EcrecTBeHHOHaydHbIH METOJ TO3HAHMS, €ro
BO3MOXHOCTHU W TPaHMIIBI TPUMEHUMOCTH. MojenupoBanue (U3NUECKUX SBICHUN U
nporeccoB. Poilb dKcHepuMeHTa W TEOpUHM B TMPOIECCE TMO3HAHMS MPUPOJBI. 1 1
duznyeckue 3aK0Hbl. OCHOBHBIE 3JIEMEHTHI (U3UUECKON KApTUHBI MUPA.
Tema 1.1. OTHOCUTENBPHOCTh MEXAaHUYECKOrO0 ABWKEHHS. CUCTEMBl OTCYETa. XapaKTEPUCTUKHU 1 5
Kunemartuka. MEXaHUYECKOTO ABUKEHUS: IEPEMELIEHNUE, CKOPOCTh, YCKOPEHHUE.
1 JTaGopaTopHbie pabOTHI 8 3
1 TlpakTHueckue 3aHATUS 6 3
3
Tema 1.2. B3aunmopeiictBue Tten. Ilpunnun cynepno3uuuu cuil. 3akOHbl AMHAMUKU HprloToHa.
JluHamuka. Cunel B mpupoJie: YIPYrocTh, TPEHHUE, CUJIA TSKECTH. 3aKOH BCEMUPHOTO TATOTCHHUS. 2 2
Cuubl B ipupoae.
2 JlabopaTopHbie pabOThI 8 3
2 IlpakTyeckue 3aHsATus 6 3
3
Tema 1.3. 3aKOH COXpaHEHHUS HUMIIYJbCa M PEAKTUBHOE JBHKEHHE. 3aKOH COXpPaHEHUS 9 2
3aKkoHbI MEXaHHUYECKOW SHEPTUMU.
COXpaHeHUs B 3 JlabopaTtopHbIe pabOTHI 8 3
MeXaHHMKe. 3 [IpakTHyeckue 3aHsATUS 6 3
3
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Tema 1.4. Mexanudeckue kojebdaHus. AMIUTUTYAA, IEPUOJ, YAaCTOTa KoneOaHuid. MexaHuueckue
Konedanus u BOJIHBL. CBOMCTBA MEXaHUYECKHUX BOJIH. [[1TMHA BOIHBL. 3BYKOBBIE BOJIHBI. 9 9
BOJIHBI.
4 JIabopaTopHbie pabOThHI 8 2
4 TlpakTHYeCKUE 3aHIATHS 6 3
3
Paszpnen 2. Mouiekyasipaas ¢pusuka. Tepmoaunamuka 47
Tema 2.1. Hcropus atromuctrueckux yueHu. Macca u pasMepsl MOJIEKYII. TerioBoe IBUKEHHUE.
OcHoOBBI AOcomnoTHasi TeMIepaTypa Kak Mepa CpeJHed KUHETUYECKON SHEpPru 4YacTHII.
MOJIEKYJSIPHO— | YPaBHEHHUE COCTOSIHUS MeanbHOro rasa. M3onpoueccsl. Moaenb CTpOEHUS KUJKOCTH. 1 2
KMHETHYECKOM HacpitienHbie 1 HeHACHIIIEHHBIE TIAPhI.
TEOPHUHM.
BrnaxHocth Bo3ayxa. Mojieib CTpOeHuUsI TBEPBIX Tell. AMOP(HBIE BEIIECTBA U KUIKHE
KpucTaJulbl. FI3MEHEeHUs arperaTHbIX COCTOSIHUI BEILIECTBA. 1
5 JlabopaTopHbie pabOTHI 8 3
5 [lpakTuyeckue 3aHATUS 6 3
3
Tema 2.2. BuyTtpennss sueprust u pabora rasa. [lepsoiit 3akoH TepmoauHamuku. HeoGpatumocThb
Tepmoaunamuka. | TeroBbIX mpouecco. KIIJI TernoBsIx qsurartenen. 2 2
6 JlabopaTopHbie pabOTHI 8 3
6 IIpakTyeckue 3aHsITUS 6 3
3
Paznen 3. DinekTpoauHaMuKa. 98
Tema 3.1. Onektpocratuka. IloTeHUMan J3JIEKTPUYECKOro TMOJs. ODJIEKTpUUECKas E€MKOCTb. 5 5
Jduektpoctatuka. | Konnencarop.
7 JlabopaTtopHbIe pabOTHI 6 3
7 TlpakTrdeckue 3aHsATHS 6 3
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Tema 3.2. IlocTosstHHBIM ~ 2nekTpuueckuid TOK. Cuhia TOKa, HANPsHKEHHUE, JIIEKTPUYECKOE 1 2
IHocTositHHBII conpoTtuBieHUe. 3akoH OMa JJ1s ydacTKa LElH.
JeKTpUYeckuil | PaboTa n MOIIHOCTD AJIEKTPUIECKOTO TOKA. 1
ToK. MarHuTHOE | § JIaGopaTtopHbie paGOThI 6 3
oJe€. 8 IpaKTUyYeCcKne 3aHATHUS 6 3
3
Tema 3.3. SIBneHnEe DSNEKTPOMArHUTHON WHAYKIUH. [IpUHIMI HEWCTBUS DIEKTpOreHepaTopa.
DaexkrpomaruuTH | [lepemennsrii Tox. Tpancopmatop. TexHuka Oe30macHOCTH B OOpalleHHH C 2 2
ast HHAYKIHSL. AIIEKTPUIECKIM TOKOM.
9 JlaGopaTtopHbie pabOTHI 6 3
9 IIpakTHYECKHE 3aHITUS 6 3
3
Tema 3.4. DJIEKTPOMArHUTHOE TIOJIE U 3JIEKTPOMArHUTHBIE BOJMHBI. CKOPOCTH AIEKTPOMAarHUTHBIX
DJIEKTPOMATHHUTH | BOJIH. 5 5
ble KoJIeOaHus 1
BOJIHBI.
10 ITpakTHdeckue 3aHITHSI 6 2
2
Tema 3.5. CBer kak anekTpoMarHuTHas BojiHA. MHTepdepenuus u audpakuus cBera. 3aKOHbBI 2 2
OnTuka. OTpaKeHUs U TperoMieHus cBeta. Jlucmepcus ceta. OnTudeckue mpuoopel.
10 JIaGopaTopHbie pabOTHI 6 3
11 IlpakTueckue 3aHITUS 3) 3
Pasnea 4. CtpoeHue aToMa M KBaHTOBasi GU3NKa 24
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Tema 4.1. I'unore3a Ilnanka o kBantax. ®otodpdexr. ®oToH. BosHOBBIE U KOPIYCKYJISAPHbIE
CBeToBBIC CBOiicTBa cBeTa. TeXHMUYECKHE YCTPOMCTBA, OCHOBAaHHbIE Ha HCIOJIb30BaHUU 1
KBAaHTBI. doTorddexra
CrpoeHue aToma: IUIaHETapHas MoJeNb U Moaenb bopa. Ilornomenue u ucnyckanue
ceeta aromMoM. KBaHToBaHue »sHepruu. IlpuHuMN JEWCTBUS M UCIOJIb30BaHUE. 1
CtpoeHne aTOMHOTO siApa. DHEPrus pacIIeIUICHUs A/ipa U AAepHasi SHEPTreTUKa.
11 JlaGopatopHbie pabOTHI 6
12 TIpakTHueckue 3aHITUS 5
Koncynpranmu 2
Aund. 3auér
Bcero: 174

J1Jist XapakTEepUCTUKN YPOBHSI OCBOEHUS yUeOHOTO MaTepHalia UCTIOIb3YIOTCS CAEAYIOIINEe 0003HAUCHHUS:
1. — o3HaKOMUTENbHBIH (Y3HaBaHUE paHEee U3yUYEeHHBIX 0OBEKTOB, CBOMCTB);

2. — peNpOIyKTUBHBIH (BBIMIOJHEHUE AESITEIBHOCTH IO 00Pa3Ily, HHCTPYKIIUU WIH MO PYKOBOACTBOM)
3. — IPOAYKTUBHBIN (IIJITAHUPOBAHKUE U CAMOCTOSITEILHOE BHITIOJIHEHUE JIEATEIbHOCTH, PEIICHUE MPOOIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIU3AIIMU YUEBHOM JUCHUILIMHBI
3.1. TpeGoBaHusi K MMHUMAJBHOMY MATePHAJIBLHO-TeXHUYECKOMY 00ecredeHUuI0
Peanuzauus yueOHON QUCHUIUIMHBI TpeOyeT Hanuuus yueOHoro kabunera « uznkay.
ObOopynoBanue yueOHOro kadbmHera:
- IOCaJI0YHBIE MECTA 110 KOJIMYECTBY 00y4arOUIXCs;
- pabodee MECTO IIPENoAaBaTEeNs;
- KOMILIEKT y4eOHO-HarJIsAJHbIX TocoOuil « Pu3nka»;
Texnuyeckue cpeacTsa 00y4yeHHs JJEKIIUOHHBIX Ay IMTOPHIi:

Peanuzanus ydeOHON AUCIUTUIMHBI TPEOYET HATMYUS YICOHBIX KAOMHETOB, OCHAIIIEHHBIX
MYJbTUMEIUNHHBIM 000py0BaHUEM — ayoumopus 119
-Okpan 3x2 LUMiIEN mMoTopu30BaHHbBIN
-IIpoextop EpsonEB-X12
-llIxad nacrennsIit
-HoyTtOyk
Tun LIIT Mobile DualCore Intel Celeron B830, 1800 MHz
Cuctemnas miara FUJITSU FINBB29
Yuncer cucremuoii mwiatel Intel Panther Point HM70, Intel Sandy Bridge
Cuctemnas namsats 1895 Mb
Buneoanantep Intel(R) HD Graphics (773972 Kb)
JuckoBbiii Hakormuteab 1OSHIBA MQO1ABF032 SCSI Disk Device (320 I'b, 5400
RPM, SATA-III)
-Kononku Microlab
- KaGenu xoMmmyTanum.
Ayoumopusa 209
-OkpanScreenMedia 2x2
-IIpoexkTopEpsonEB-X12
-llIxad macrennsrit
-HoyTtOyk
Tun L{IT Mobile DualCore Intel Celeron B830, 1800 MHz
Cuctremnas mrara FUJITSU FINBB29
Yuricer cucremuoit matel Intel Panther Point HM70, Intel Sandy Bridge
Cuctemnas namsats 1895 Mb
Buneoamantep Intel(R) HD Graphics (773972 Kb)
Huckoseiii HakonuTenb TOSHIBA MQO1ABF032 SCSI Disk Device (320 I'b, 5400
RPM, SATA-III)
-Kononku Microlab;
- KaGenu koMmmyTanuu.

Ayaurtopus 211

-Okpan Didis2x2
14



-IIpoektop ASER

-llIxad HacTeHHbIN

-Komonku DNS

- Kabenu kommyTaruu

-HoytOyk (koHpurypamms):

(- Tun LIIT DualCore , 1600 MHz;

- Cucremuas iara Hewlett-PackardHPNotebook;
- UunceT cucteMHOM miaTel Heu3BecTHO;

- Cucremnas namsath 3944 Mb;

- Buneoanantep Intel(R) HD Graphics (1 I'B);

- Muckoserit Hakonutenb TOSHIBA MQO1ABF050 ATA Device (500 I'b, 5400 RPM,
SATA-II).

Texnuueckoe odecrneyeHue Jadoparopui

Noen/n | Hneenmapuwtii nHomep Haumenoeanue ooopyoosanusn

1. 002101362002296 I'enepatop 3ByKkoBo# (0,1 I'ii-100 k')

2. 002101362002282 Jlo3umeTp ObITOBOM

3. Kommnekt mpubopoB 1 npruHaIeKHOCTEN

- JUISL IGMOHCTpPAIIUU CBOWCTB
AJIEKTPOMArHUTHOTO TIOJIS.

4, 002101362002286 Ha60p" JNIEMOHCTpAMOHHBIN "BonHoBas
BaHHA

d. 002101362002284 Habop ,'Z'[eMOHCTpaHI/IOHHBII/I BonHoBas
ONTHKA

6. 002101362002290 Ha6013 JIEMOHCTpaIMOHHBIN "I"a30BbI€ 3aKOHBI
U CBOMCTBA HacChIlIeHHBIX apoB' HP

7. 002101362002287 Habop ,'Z'LGMOHCTpaHI/IOHHBII/I I'eomerprueckas
ONTHKA

8. 002101362002289 Habop ILGMOHCTpaHI/'IOHHBII/I 3BYKOBbIE
KOJIeOaHUs W BOJHBI"

Q. 002101362002292 HaGop nemonctpanuronnsiii "MonekynsipHast

¢bu3MKa 1 TeTUIOBBIC SIBICHUS"




10.

Habop nemoHcTpanoHHBIM

002101362002291 | |
[TorymipoBOTHUKOBBIE TIPHUOOPHI
11. 002101362002285 Ha6"op JEeMOHCTpauOHHbIN "loCTOSTHHBINM
TOK
12. 002101362002283 Ha6op J:[eMOHC"'[paL[I/IOHHblf/'I "DNeKTpUuIeCKUil
TOK B BaKyyMe
13. 002101362002288 fla6op I[eMOHCTpaLII:I'OHHBIfI
DIIEeKTPOAUHAMUKA
14. Habop cnekTpanbHbIX TpPYOOK ¢ HCTOUHUKOM
TUTaHUS
15. 002101360136020 KT MeKTpUYECKHM MKOJIbHBIHI
16. - BricokoBONbTHBIN ncTOUHUK 30kB
17. 00000018563 Ha6op naGopatopHubiii «Mexannueckue
SIBIICHUSD
18. Ha6op nma6opatopusbiii «OnTuueckue
SIBIICHUSD)
- JlabopaTopHoe 000pyd0BaHue:
1.  Ammepmetpsl 1abopaTOpHBIE C IPEASIOM U3MEpeHUs 2A ISl TOCTOSHHOTO TOKa
2. Bechl yueOHbIE ¢ TUPSIMU
3.  Bonbr™meTrpsl m1abopaTopHbIe C MpeaeaoM u3mMepenus 6B 171 moCTOSHHOTO TOKa
4. VICTOYHWKH MTOCTOSTHHOTO W MIEPEMEHHOTO TOKa
5. Karymika - MOTOK
6. Kiroun 3ambikaHus TOka
7. KoMIuiekTsl IpOBOJIOB COCTUHUTENBHBIX
8. IIpubGops! nist M3MEPEeHUs ITTUHBI CBETOBON BOJTHBI

KoMmriekt aun3

. Kommnekt gotorpaduii TpeKoB 3apsyKeHHBIX YaCTHUIL

. HaGop npsiMbIx u 1yrooOpa3HbIX MarHUTOB

. [Ipubops! 1151 McCeOBaHUS AIEKTPOCTATUYECKOTO B3aUMOICHCTBHS IIIAPUKOB
. Peocratsl Mon3yHKOBbBIE

. Ppruar - nuHelka

. TepmomeTpsl 1abopaTopHbIe

. ITaTuBbl 1A0OpaTOpPHBIE

. JIuneiiku

. Tpancopmartop pazdopHbIii
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19. ITpuGopsl NIEKTPOU3MEPUTETIbHBIE KOMOMHUPOBAHHbBIE

3.2. UudopmanuoHHoe odecriedyeHre 00y4eHus.
1. Metoauyeckue yka3zaHUsi MO TPOBEACHUIO JIA0OPATOPHBIX pabOT MO YyuyeOHOM
muciuiuinae  "®Ousuka". Y. 1. (pazgen "Mexanuka", "MonekynspHas ¢uszuka")
Metoaudeckue ykazanusi / benropomckuit I'AY ; coct.: JI. FO. CaxuoBa, I'. A.
Cenesnesa, B. 1. MyxuH. - Maiickuii : bearopoackunii 'AY, 2015. - 42 c.
2. [Munckuii, A. A. ®usuka : y4eOHUK [mJI1 CpeaHero MnpodheccuoHaILHOTO
oOpazoBanus| / A. A. Tlunckuii, I'. 1O. I'pakoBckuil. - 4-e uza., ucnp. - M. : @opym,
2016. - 560 c.
3. Munckwit, A.®. dusuka: yueOHUK [ cpeaHero npodeccnoHaibHOro 00pa3oBaHus|
/ A.A. Tluuckuit, I'.1O. I'pakoBckuii; mox oour. Pen. FO.U. Jluka, H.C. IlypseieBoii. — 4-¢
u3a., uctp. — M.: @opym, 2014.- 560 c.

HNuTepHeT-pecypcebl

1. http://lib.belgau.edu.ru— 95 benropoackoro 'AY
2. http://znanium.com — DBC «3Hannym»

3. http://e.lanbook.com — 3BC «JIaub»

4. http://ebs.rgazu.ru — 3bC «AgriLib»
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHUSI YYEBHOM
JUCHUATNIUHBI

KoHTpoub 1 oneHka pe3ysbTaToB OCBOCHUS yUEOHOW TUCUUIIIIMHBI OCYIIECTBIISIETCS
MPernoaBaTeeM B MPoLEecce MPOBEAEHUS MPAKTUUECKUX 3aHATUM U TaO0PaTOPHBIX
paboT, TECTUPOBAHHUS, a TAK K€ BBIIOJHEHUS 00y4YaIOUMMHUCI UHIUBU1yalIbHBIX
3aJlaHui, TPOEKTOB, UCCIEAOBAHUIA.

Pe3yabTaTnl 00yueHust (OCBOCHHbIC YMEHUH,
YCBOCHHBIC 3HAHUA)

DopMBbI U METObI
KOHTPOJIAA U OLIEHKU
pe3yJbTaTOB 00y4eHUs

YMenus:

ONMUCHLIBATH M O0BSICHATDH (1)1/131/1qec1me ABJICHUA H
CBOJICTBA TeJI: JABHIKCHHUC HEeOECHBIX TCI )51
HCKYCCTBCHHBIX CIITYTHHKOB 3CMJ'II/I; CBOMCTBA Ia30B,

KUIKOCTEW M TBEPABIX TEN; JJIEKTPOMArHUTHYIO
UHIYKLIWIO, PAClIpOCTPAHEHUE  DIIEKTPOMArHUTHBIX
BOJIH; BOJIHOBBIE CBOWMCTBAa CBETa; MW3JIYyYCHUE H

NOTJIONIEHUE CBETa aTOMOM; (POoTodPheKT

nabopaTopHbIe
BHEAYAUTOPHBIE
CaMOCTOSITEIbHBIE PA0OTHI

paboThI

OTJIMYIATDb 'MIIOTE36I OT HAYYHBIX TGOPI/Iﬁ

BHCAYAUTOPHBIC
CaMOCTOATCIbHBIC pa6OTLI

AeJJaTb BbIBO/JbI
JAHHBIX

Ha OCHOBC OJOKCIICPHUMCHTAJBHBIX

BBIIIOJTHCHUC
HHAWBUAYAJIbHBIX
IMPOCKTHBIX 3a,IlaHI/Iﬁ

YMmenusq:

NPUMEHATH MNOJYy4YeHHbIe 3HAHUS ISl PelIeHus:
busnyeckunx 3agau;

1ab0paToOpHBIC pabOTHI

onpenesifATh xapakrep (HU3MUEcKOro mporecca IO | BHEAYAUTOPHEIC

rpaduky, Tabnuie, hopmyIe; CaMOCTOSITEIbHBIE PAOOTHI

H3MepsATh Pl (PU3NUECKUX BEIWYWH, MPEJCTaBIss | JJabopaTOpHbBIE paboTHI,

PE3YNbTAThl U3BMEPEHUI C YI€TOM UX MOTPEIIHOCTEeH; | BHEAYAUTOPHBIC
CaMOCTOSITEeIIbHBIE PAOOTHI

HCMOJIb30BATh NMPHOOPEeTEHHbIE 3HAHUSI M YMEHHS B | 1a00OpaTOpHbIC paboTHI,

NMPAKTHYECKON [eSITeJIbHOCTH ¥ IOBCEJIHEBHOM | BHEAYIUTOPHBIC

JKH3HHU.

JUISL oOecrieueHHsT 0e30IaCHOCTH KH3HEICITECIILHOCTH
B IPOIECCE HCIIOJIB30BAaHUS TPAHCIIOPTHBIX CPEJICTB,
OBITOBBIX  DJICKTPONIPUOOPOB, CPEJACTB PAAWO- H
TEJICKOMMYHHKAIIHOHHON CBSI3H,

OIICHKHM BIIMSIHUS Ha OpPraHW3M 4YeJOBeKa W JPYrue
OpraHU3MbI 3arPSA3HCHUS OKPYKAIOIICH CPE/IbI;
pPallMOHAJIBLHOIO  MPHUPOAOIIOIB30BAHUAS M
OKPY’KAIOIIEH CPEBI.

3allIUThI

CaMOCTOSITEIIbHBIE PAOOTHI

3HaHug:
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CMmbIca1 MOHATHI: Qu3NUecKOe SBICHUE, TUIOTE3a, | KOHTPOJIbHAS pabora,
3aKOH,  Teopus, BEIIIECTBO, B3aMMO/ICUCTBHE, | CAMOCTOSITENIbHAsT ~ paboTa,
AJIEKTPOMAarHUTHOE TMOJe, BOJIHA, (OTOH, aToOM, | TECTUPOBAHUE

aTOMHOE SIAPO, HOHU3UPYIOUIME HU3IYyUYEHUs], TIJIAHETA,

3B€3/1a, rajlakThka, Bcenmennas;

CMBICJI (pusuyecknx  BeJHYHMH:  CKOPOCTb, | KOHTPOJIbHAS pabora,
yCKOpEeHue, Macca, Cuja, HMIYyJIbc, paboTa, | cCaMOCTOsITEIbHAs pabor,

MEXaHUYeCKas  JHEprus, BHYTPEHHsA  DHEprus,
abCoJIoTHAs TeMmIeparypa, CpeAHsiss KHHETHYecKas
DHEpPrusl 4YacTULl BEUIECTBAa, KOJMYECTBO TEILIOTHI,
JJIEMEHTAPHBIN AIEKTPUYECKUN 3apsf;

(GpOHTaIBHBIN OIpoc

CMBIC  (PU3MYECKHX  3aKOHOB  KJIACCHMYECKOW | KOHTPOJIbHAS pabora,
MEXaHHKH, BCEMHPHOTO TATOTCHHUS, COXPaHEHHUS | CAMOCTOSTEIbHAS  padora,
DHEPIrUW, HMITyJIbCa W DJIEKTPUUYCCKOTO 3apsja, | TECTUPOBAHUE
TEPMOJUHAMUKH,  JJICKTPOMArHUTHOH  WHAYKIIUH,

dboTorddexra;

BKJIAJl POCCHICKMX W 3apy0eKHBIX YYeHBIX, | CAMOCTOSTCIbHAS  padora,
OKa3aBIIUX HAWOOJIbIICE BIWSHUEC HA Pa3BUTHE | TECTUPOBAHHE

bu3uKu.
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