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1. OBIIASA XAPAKTEPUCTHUKA PéBO‘-IEfI ITPOT'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI

1.1.006s1acTh npMeHeHns pado4eil MporpaMMbl

Pabouas mporpamma y4eOHOM TUCIUIUIMHBI SBISETCS YaCThIO MPOrPaMMBbI MOATOTOBKH
cnequanucToB cpennero 3seHa (nmanee — IIIICC3) B coorBerctBUM ¢ ®I'OC CIIO mo
crenuaibHOCTH 1o cnenuanbHocTh 21.02.19 3emneycTpoiicTBo.

YyeOHast TUCIUILTNHA BXOIUT B 001eo0pa3oBaTenbHbii 1uki [TTICC3

1.2 Ilesb ¥ niIaHMPYyeMBble Pe3yJIbTAThI 0CBOCHUS TUCHUIIIUHBI:
B pesynpraTe oOCBOEHHMS y4ye€OHOM MUCHMIUIMHBI OOYYaIOMIMICS JOKEH JOCTUYb
CJIEIYIOIIUE PE3YJIbTATHI:

JUYHOCMHbIE:

- YyBCTBO T'OPJAOCTH M YBa)XCHUS K HCTOPUU U JOCTHXKEHHMSIM OTEYECTBEHHOU
¢usznyeckol Hayku; (U3NYECKH TPaMOTHOE IMOBEACHHE B MPo(hecCHOHATBHOU
NEeSATEIBbHOCTH U OBITY MpU 0OpalIeHUu! ¢ MPUOOpaMH U YCTPOMCTBAMHY;

- TOTOBHOCTh K MPOJODKEHHIO O0pa3oBaHUs W TOBBIIICHUS KBadu(UKalUU B
M30paHHONl TPOQPECCHOHATIBHON JEATEIbHOCTH W OOBEKTUBHOE OCO3HAHUE POJIH
(pU3HUECKUX KOMIETEHIINI B 3TOM;

- YMEHHE WCHOJb30BaTh JOCTUKEHUS COBPEMEHHON (DU3UYECKON HayKu U
(pU3HYECKUX TEXHOJIOTUMA JUIsl MOBBIIIEHUSI COOCTBEHHOIO MHTEJUIEKTYAJIbHOTO Pa3BUTHS
B BIOpaHHOM NpOo¢eCCUOHATBHON ACSITENbHOCTH;

- YMEHHE CaMOCTOSATEIbHO JOObIBaTh HOBBIE IS ceOsl (U3MUYECKUEe 3HaHMUS,
UCTIOJIb3Ysl ISl 3TOTO AOCTYIHbIE HCTOYHUKU HUH(OPMALINH;

- yYMEHHE BBICTpauBaThb KOHCTPYKTHBHBIE B3aMMOOTHOIIEHHMsS B KOMAaHJE IO
pelIeHuro o0IIrX 3a/1a4;

- YMEHHME YHOPABIATH CBOEH I03HABATEIBHON JEATEIBHOCTBIO, ITPOBOJIUTH
CaMOOILICHKY YPOBHSI COOCTBEHHOT'O UHTEJIEKTYaJIbHOTO Pa3BUTHS;

Memanpeomemuule:

- UCIOJIb30BAaHUE PA3IMYHBIX BUJOB MMO3HABATEIBHON ACSITEIBHOCTU IJIsl PEIECHUS
dbu3uyecknx 3ajad, MPUMEHEHHWE OCHOBHBIX METOJOB MO3HaHUS (HAOIIOACHMUS,
OMMCaHUs, U3MEPEHUS, SKCIIEPUMEHTA) JIJISl U3YUYEHHMS Pa3JIMYHBIX CTOPOH OKpYyKarouen
JICCTBUTEIILHOCTH,;

- UCIOJIb30BaHUE OCHOBHBIX HMHTEJUIEKTYyaJIbHbIX OIEpalfil: MOCTAHOBKH 3aJauH,
dbopMynupoBaHMs ~THINOTE3bl, aHAIW3a W CHUHTE3a, CpaBHEHUS, O00OIIeHNs,
CUCTeMAaTHU3alliM, BBISBICHHUS TPUYUHHO-CIEACTBEHHBIX CBSI3€H, IOMCKa aHaJIOTOB,
(opMynUpOBaHUS BBIBOJOB JUIS U3YYEHHs PA3IMUYHBIX CTOPOH (PU3NYECKUX OOBEKTOB,
ABJIGHUH W TIPOLIECCOB, C KOTOPHIMH BO3HHUKAeT HEOOXOAMMOCTh CTAJIKUBaThCS B
npodeccroHanbHO cdepe;

- YMEHHUE TE€HEpPUPOBATh MJIEU WU OIPEACNIATh CPEJCTBA, HEOOXOAMMBIEC ISl MX
peanu3anuu;



- YMEHHE€ HCIOIb30BaTh PA3IUYHbIE WCTOYHUKU JUIsl MOJTy4YeHUs (HU3NYecKOon
nH(pOpMaIKH, OLIEHUBATh €€ TOCTOBEPHOCTH;

- YMEHHUE aHaJIM3UPOBATh U MPEACTABIATH, HHGOPMAIIUIO B PA3IMYHbBIX BUAAX;

- yMEHHE MyOJUYHO MPEICTaBIATh PE3ylbTaTbl COOCTBEHHOI'O HCCIEIOBaHUS,
BECTH JIUCKYCCHHM, JOCTYMHO M TapMOHMYHO coO4YeTas CcoJepkaHue #u (HOpMbl
npecTaBisieMol HHpOopMaIuy;

npeomemHnule:

1) chopMHUPOBAaHHOCTH MPEACTABICHUN O POJIM U MeCcTe (DU3UKU U aCTPOHOMHUHU B
COBPEMEHHOM HAYyYHOU KapTHHE MHUPA, O CUCTEMOOOpa3ytolie poiau (U3MKU B pa3BUTUU
€CTECTBEHHBIX HAyK, TEXHUKH M COBPEMEHHBIX TEXHOJOTHH, O BKJaJ€ POCCHUHCKUX U
3apyOEKHBIX YUYECHBIX-(U3UKOB B PA3BUTHE HAYKH; MOHMMaHHUE (U3UYECKON CYIIHOCTU
HAOJIOIAEMBIX SIBJICHUM MHMKPOMHpA, MaKpOMHpa W Meramupa; IOHHUMaHUE poJid
ACTPOHOMHUHM B MPAKTUYECKOM JEATETbHOCTH 4YEJIOBEKa M JaJbHEHIIEM Hay4YHO-
TEXHUYECKOM Pa3BUTHH, POJIU (PU3UKH B (POPMHUPOBAHUU KPYro30pa U (PyHKIIMOHATILHON
IPAaMOTHOCTH Y€JIOBEKA ISl peIIEHUs TPAKTUYECKUX 3a/1ay;

2) chopMHpOBAaHHOCTH YMEHHUI paclio3HaBaTh (PU3NICCKUE SBIICHUS (IIPOIECCHI) U
OOBACHATH MX HA OCHOBE H3YYEHHBIX 3aKOHOB: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSMOJIMHEMHOE JBUKEHUE, CBOOOJHOE TMaJICHUE TeJ, JBHIKEHHE 110 OKPYKHOCTH,
UHEpLUs, B3aUMOJEUCTBUE TeJ, KOoJeOAaTeIbHOE MABM)KEHHE, PE30HAHC, BOJHOBOE
nBUKeHue; AUdPy3usi, OpOyHOBCKOE ABMXKEHUE, CTPOCHUE KUAKOCTEH M TBEPJIBIX TEll,
U3MEHEHuEe o0beMa Tel NpH HarpeBaHUM (OXJAXJEHUH), TEIUIOBOE pPABHOBECHUE,
UCIIapEHUE, KOHACHCALIMs, TUIaBJICHNUE, KPUCTAJUIN3allMsl, KUIIEHUE, BIAXKHOCTh BO3/lyXa,
CBSI3b CpPEIHEW KMHETUYECKOW SHEPTUM TEIJIOBOIO ABMXKEHUS MOJIEKYJ] C aOCOJIIOTHOU
TEMIIEPATYPOIl, TOBBIIICHUE JABIICHHS Ta3a MPU €r0 HArpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXAY IlapaMeTpamMHu COCTOSIHHS Tra3a B H30MpPOLECcCax; 3JIEKTpU3alUs Tel,
B3aMMOJICWCTBHE 3aps/iOB, HarpeBaHWe NPOBOJHUKA C TOKOM, B3aMMOJICHCTBUE
MAarHuTOB, JICKTPOMarHUTHas UHAYKIUS, IEHUCTBUE MAarHUTHOTO MOJiS HA MPOBOJHUK C
TOKOM U JBWXKYILIUHCS 3apsij, SIEKTPOMAarHUTHbIE KOJI€OaHUs U BOJIHBI, IPSIMOJIMHEWHOE
pacnpoCTpaHEHUE CBETa, OTpa)K€HUe, NpesioMieHue, HHTepdepeHuns, audpakuus u
nojsipu3anusl CBeTa, Juclepcusi cBera; (orolrnekrpuueckuit 3¢PdEeKT, CBETOBOE
JaBJICHUE, BO3HUKHOBEHHME JIMHEHYATOro CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHAs WU
UCKYCCTBEHHAs paIMOAKTUBHOCT;

3) BiajeHUE OCHOBOIOJATAONIUMH (U3NYCCKHMMU TOHATHSIMH M BEIMYHMHAMH,
XapaKTEepU3yIOIMUMHU (PU3NYECKUE MPOIECCHI(CBI3aHHBIMU C MEXAHUUYECKUM JIBUKEHUEM,
B3aMMOJICUCTBHEM  TEJI, MEXAaHWYECKUMH KOJICOAHHWSMU U  BOJHAMHU, AaTOMHO-
MOJIEKYJISIDHBIM CTPOCHHEM BEILIECTBA, TEIUIOBBIMU TMIPOLIECCAMU; BJIEKTPUUECKUM U
MAarHUTHBIM TIOJISIMH, DSJEKTPUYECKUM TOKOM, DJIECKTPOMATHUTHBIMU KOJICOAHUSMU H
BOJTHAMHU;, OINTUYECKUMHM SIBJICHUSIMHU; KBAaHTOBBIMU SIBJICHUSMH, CTPOCHHEM aToma M
aTOMHOTIO a1pa, PaAMOaKTUBHOCTBIO); BIIAJICHUE OCHOBOIIOJIaratoIuMH
ACTPOHOMUYECKUMH  TIOHSATHSIMH,  TO3BOJIIOIMIMMH  XapaKTEpPH30BaTh  MPOLECCHI,
OPOUCXONAIIME Ha 3Be3JaxX, B 3BE3JHBIX CHCTEMaX, B MEXIaJlaKTUUYECKOU cpele;
JIBIDKEHHE HEOECHBIX TeJI, DBOJIIOIIMIO 3Be3/ U BeeleHHoi;

4) BmageHWE 3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPUSAMH (3aKOH BCEMHPHOTO
tarotenus, |, 1l u Il 3akonsl HeloTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEpIuw,



3aKOH COXPaHEHUsl UMITYJIbCa, TPUHIUI CYNEPIO3ULIUUA CUJI, IPUHIIUIT PABHOTIPABHOCTH
WHEPIUATBHBIX CHUCTEM OTCUETa; MOJICKYJIAPHO-KHHETUYECKYI0O TEOPHIO CTPOCHHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, MEPBHI 3aKOH TEPMOIWHAMUKH; 3aKOH COXpPaHCHUS
ANEKTPUYECKOro 3apsija, 3akoH Kyrnona, 3akoH Oma aJig ydyacTka 1enu, 3akon Oma Jiist
MOJIHOW DJIEKTPUYECKOW Lenu, 3akoH Jkxoyna - JleHma, 3aKOH 3JEKTPOMATHUTHOMN
UHAYKIUU, 3aKOH COXPAaHEHUsI HHEPTUH, 3aKOH MPSIMOJUHEHHOTO paclpoCTpaHEHUs
CBETa, 3aKOH OTPaKCHUS CBETA, 3aKOH MPEJIOMJICHUS CBETA; 3aKOH COXPaHEHUS YHEPTUH,
3aKOH COXpPaHEHHUs HMITYJIbCa, 3aKOH COXpaHEHHUs SJIEKTPUYECKOTO 3apsija, 3aKoH
COXpaHEHHUsI MacCOBOTO 4YHCIA, MOCTyJaThl bopa, 3akoH paJuoOaKTUBHOIO pacmnajaa);
YBEPEHHOE HCIIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH MpH aHalu3e (PU3MUECKHX
SIBJICHUU U ITPOLIECCOB;

5) yMeHHe yYHTHIBaTh TPAHUIBI TIPUMEHEHUS H3YyYCHHBIX (DH3MUCCKHX MOJCIICH:
MaTepHalibHasi TOYKa, WHEPIHAIbHAsICUCTEMA OTCUETa, WJACAIBHBIA Ta3; MOJIEIu
CTPOEHUS ra30B, )KUIAKOCTEH U TBEPJIBIX TEJI, TOUCUHBIN dJIEKTPUUECKUN 3apsil,

dliepHasi MOJEeNIb aToMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpU PEHICHUH
bu3nuecKkux 3aaay;

6) BiagcHHE OCHOBHBIMH METOJaMH HAYYHOTO IIO3HAHUS, HCIOJb3YEMBIMH B
¢bu3HKe: MPOBOANTH NMPSIMbIE M KOCBEHHBIC M3MEpPEHUs (PU3MUECKUX BEIMYWH, BBIOHMpas
ONTHMAJIBHBIA CIMOCO0 W3MEPEHHUS W HCIONB3yS M3BECTHBIC METOABI  OICHKHU
MOTPEIIHOCTE U3MEPEHUM, MPOBOJUTH MCCIEAOBAaHUE 3aBUCUMOCTEH (U3UUYECKUX
BEJIMYUH C MCIOJIb30BAaHUEM TPSIMBIX W3MEPECHHM, OOBICHATDH MOTYUCHHBIC PE3YIbTaThl,
UCTIONB3YsT (U3MYECKUE TCOPWUU, 3aKOHBI W TIOHATHS, W JIeJaTh BBIBOJBI; COOJIIOIATH
mpaBuja O€30IacHOTO TpyJa MPH IMPOBEACHUHM HCCIICIOBAaHWNA B paMKax y4eOHOTO
DKCIIEPUMEHTa M  Y4eOHO-MCCIIENOBATEILCKOW JCSITCIIBHOCTH C  HCIIOJB30BAaHUEM
U(GPOBBIX ~ M3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOpHOro  00OPYIOBAHUS;
c(hOpPMHUPOBAHHOCTD MPEJICTABICHUNA O METOAaX MOJYYCHHUS HAYYHBIX aCTPOHOMHUYECKUX
3HAHUM;

7) chopMHPOBAHHOCTh YMCHHS pelIaTh PAaCUCTHBIC 3aqaud C SBHO 3aJaHHOM
(bu3nuecKoil MOJENbI0, HUCHOJIb3ys (U3NYECKHe 3aKOHBI M TPHUHIIUIBI, HA OCHOBE
aHajM3a yCIOBUS 3aJaydl BBIOUpATh (U3MYECKYIO MOJENb, BBIICIATh (HU3NYECKUE
BETUYMHBI W (OPMYJIBI, HEOOXOMUMBIC MJIS €€ PEIICHHs, MPOBOAUTH pacyeThl W
OIICHWBATh PEATLHOCTh IMOJYYEHHOTO 3HA4YCHUS (U3MUCCKOW BEITUYMHBI, pEIIaTh
KaueCTBCHHBIC 3a/layd, BBICTpaWBass JIOTHYECKH HEMPOTHBOPCUYMBYIO  IICTIOUKY
pacCcy X JeHU C OMOpoil Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE
SIBJICHUIS;

8) chopMHUPOBAaHHOCTh YMEHUS MPUMEHSTH MOJyUYCHHbIC 3HAHUS JUISI OOBSICHEHHUS
YCJIOBHM MpOTeKaHusI GU3UUECKUX SIBJICHUN B MPUPOJIC U JJIS MIPUHATHUS MPAKTUYECKUX
pelieHni B MOBCEAHEBHOM JKU3HU JUIsl oOecrieueHus: OS30IMacHOCTH MPU OOpPAICHUU C
OBITOBEIMU TIpHOOpPaMU W TEXHMUYECKUMHU YCTPONCTBAMH, COXPAHCHUS 3I0POBbI U
COOJIIO/IEHNST HOPMAKOJIOTHYECKOTO TOBEICHUS B OKpYXKalollehd cpene; MOHUMaHue
HEOOXOAMMOCTH MPUMEHEHHS JOCTIKCHUNM (PU3MKU U TEXHOJIOTHH JUIsl PAIrlMOHATIBHOTO
MIPUPOIOTIOTH30BAHMS;

9) chopMHPOBAHHOCTL COOCTBECHHOW IMO3MIMK II0 OTHOIIEHUIO K (PH3UUECKOM
nH(popMaIuu, MoIy4yaeMoOl U3 Pa3HBIX MCTOYHHKOB, YMEHUU HCIOJIb30BaTh MU(PPOBHIE



TEXHOJOTHH JJIsl TOMCKA, CTPYKTYpPUPOBAHMS, WHTEPIPETAIMM U MPEICTaBICHUS
y4eOHOIl M Hay4YHO-TIOMYJISIpHOW HMH(OpPMAIMK; pa3BUTHE YMEHHUH KpUTHYECKOTO
aHaJM3a rnoyryyaeMoi HHpopMauy;

10) oBnaseHue yMEHUSMH Pa0OTaTh B TPYNIE C BBIIOJIHEHHEM pPa3IHYHBIX
COL[MAJIBHBIX POJIeH, MIAaHUPOBATh PAa0OOTy TPYMIIbI, PALMOHAIBHO PaCIpEACIATH
JIESITEIbHOCTh B HECTAHJAPTHBIX CUTYallUAX, aJIeKBaTHO OIEHUBATh BKJIAJ] KaXKJIOTO
U3 YYACTHUKOB TPYIIIHI B pEIICHUE PacCMaTPUBAEeMON IPOOIIEMBI;

11) oBmagerue (chopMHUPOBAHHOCTH MPEICTABIICHUI) TpPaBUIAMU 3aICH
buznyeckux GopMyn perabeHO-TOUCHHON cucTeMbl oOo3HaueHuit JI.bpaitnsa (s
CJICTIBIX U CJTA00BUIAIINX 00YUYAIOIINXCS).



2. CTPYKTYPA U COAEPX KAHUE OBIIIEOBPA3OBATEJILHOM

JAUCHUIIJIMHBI
2.1. O0bem 001e00pa3oBaTeNIbHOM TUCHHUILJIMHBI U BUJbI y4e0HOI1 padoThI
Buj yueOHoi1 padoThl O0bem B
yacax
O0beM 00pa3oBaTe/IbHON NPOrpaMMbl Y4eOHOH TUCHHUIIJIMHBI 176
B TOM YHCJIE:
-110 BUJIaM y4€OHBIX 3aHITHI:
Jlekumu, ypoku 56
JlaGopaTtopHbie 3aHATHS }
[IpakTHueckue 3aHATUS 62
Koncynpranmmn 2
CamocrosiTesibHasi padoTa 48
I[IpomexyTounas arrecranusi B popme KOHTPOIbHOU paboThI (1 ]
ceMecTp), IK3aMeHa (2 ceMecTp).




2.1. TemaTn4yeckuii JIaH U cojiep:KaHue 001Ie00pPa30BaTEIbHON Y4eOHOM TUCIIUIINHBI

Koanl
KOMIIeTEeHI]
Conep:kanue y4eOHOIro MaTepuasia, J1ad0paTopHble U MPAKTUYECKHUE MM,
HanmenoBanme 3aHATHS, CAMOCTOSITeIbHAs padoTa o0yuyaromerocs, Kypcopas padora O0bem YpoBennb (bopmupos
pa3iesioB U TeM (mpoeKT) (ecnu IpeayCMOTPEHBI), HHbIE BU/IbI y4eOHO# padoThl B 4acoB 0CBOEHMSI AHUIO
COOTBETCTBHH € Y4eOHBIM IVIAHOM KOTOPLIX
€roco0cTBY
€T JIEMeHT
NPOrpamMMmsblI
IlepBbIii cemecTp 64
BBenenue ®dusnka — pyHgaMeHTagbHas HayKa o mpupoje. EcTecTBeHHO — HayYHBIN METOT 2 1 JInuHoCTHBIE,
MMO3HAHMS, €T0 BO3MOKHOCTH Y I'PAHUIIBI IPUMEHUMOCTH. MoenpoBanme MeTaIpeIMETHbIE U
(bU3NYIECKUX SIBICHHUH U MPOLIeCCOB. POJIb SKCIIEpUMEHTa U TEOPUH B IPOLIECCE IIPEAMETHBIE
MO3HaHMs Npupoabl. Puznueckas BenuurHa. [lorpemHocTy n3mMepeHuit KOMIIETEHIINH B
¢buznveckux BeauunH. Ou3ndeckue 3aKoHbl. [ paHUIIbI IPUMEHUMOCTH COOTBETCTBUHU C
¢u3nueckux 3akoHOB. [loHATHE O PpHU3MUECKOI KapTHHE MHpa. 3HAUCHHE ®I'OC cpennero
(bU3UKH TPU OCBOCHHUH CHCIIUATHHOCTU o0miero
IIpogeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE 24 o0Opa3oBaHus,
Paszpnen 1. Mexanuka YTBEPKJIEHHOTO
Tema 1.1. OcnoBbl |CoaepskaHue y4eOHOI0 MaTepuaia IIPUKa30M
KHHEMATHUKH MexaHuyeckoe JBWKEHHE. XapaKTEPUCTUKU MEXAHUYECKOTO JBHIKCHUS: 4 1 Mpunucrepcrsa
IepeMeNIeHne, IMyTh, CKOPOCTb. PaBHOMEpHOE MpPSMOIMHENHOE JIBUKECHHE. 00pasoBaHus 1
VYckopenne. PaBHomepemeHHoe TpsMonuHeHHoe aBikeHHe. CBoOoHOE Haykn P® ot
najgeHde Tel. JIBUJKEHHE Tejia, OpOLIEHHOrO IIOA YIIOM K TOPU3OHTY. 17.05.2012 Ne 413
PaBHOMeEpHOE ABMXKEHUE IO OKPYKHOCTH
IIpakTuyeckoe 3ausaTue Nel Pemenue 3anau «PaBHOMEpHOE IBUKEHUEY 2 2
IpakTHyeckoe 3anaTne Ne2 Pemenue 3a1a4 «PaBHOYCKOPEHHOE IBUKEHUE» 2
Tema 1.2. Conep:kaHue y4eOHOIro MaTepuaa
3akonbl mexanukH| [lepsolii 3akon HetoTona. Cuna. Macca. immynsc. 4 1
HrioTona Bropoii 3akon HetoToHa. OCHOBHOM 3aKOH KJIACCUYECKON JUHAMUKH.

Tperuii 3akoH HproToHa. 3aKOH BCEMHMPHOTO TATOTEHMs. |'paBUTAlIMOHHOE




none. Cuna Tsokectd. Bec. CrnocoObl m3MepeHuss macchl Tel. Cuibl B
MeEXaHUKE.

IIpakTuyeckoe 3anaTue Ne3 «Kunematuka. 3akonbl Mexannuku HeroToHay 2 2,3
Tema 1.3. Conep:kaHue y4eOHOT0 MaTepHuaJia
3aKoHbI 3aKOH COXpaHEHMs UMITYJIbca. PeakTHBHOE ABM)KEHUE. 4 1
COXpaHEeHHs B Pabora cunmel. PabGota moOTeHIMAIBHBIX CHJI.  MOIIHOCTh. DHEPTHUs.
MeXaHHMKe Kunernueckass osueprus. IloreHumanbHass 5sHeprus. 3aKOH COXpaHEHUS
MeXaHW4YeCcKoM sHepruu. [Ipumenenne 3aKk0HOB COXpaHEHMUS.
IpakTuyeckoe 3ansitue Ned Pemienue 3anau "J[BukeHue mnoja JEHCTBUEM 2 2
HECKOJIBKUX CHJI»
IIpakTuyeckoe 3anaTHe NeS Permenue 3a1au " 3aK0OHbI COXpaHEHUS B 2 2
MEXaHUKE
IpakTuyeckoe 3ansaTe Ne6 Pemenue 3agau "3akoHbl COXpaHEHUS B 2 2,3
MEXaHUKE
Pa3nes 2. MoJsiekyasipuasi pu3nka v TepMOIHHAMHUKA 30
Tema 2.1. Coaep:xanue yueOHOTro MaTepuaJia
OcHoBBI OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKON Teopun. Pazmepsl u Macca 4 1
MOJIEKYJISIPHO- MoJieKyl1l U aTtoMoB. bpoyHoBckoe nBuxkenue. quddysusa. Cunsl u sHEprus
KHHETHYeCKOoi MEXMOJIEKYJIApHOTO B3auMojeicTBusA. CTpoeHue razoo0pa3HbIX, XHIKHX U
TeOPHUH. TBepbIX TeJ. CKOPOCTH IBIKEHHS MOJIEKYI U X U3MEPEHHE.
Hneanvubiii ra3  (MneanbHbiii ra3. [laBnenue raza. OCHOBHOE ypaBHEHUE MOJEKYISPHO-
KMHETHYECKON Teopuu. TemrepaTypa W ee u3MepeHue. ['a30Bble 3aKOHBI.
AOCOTIOTHBINM HYNb TEMIEpaTyphl. TepMOAMHAMUYECKAS [IIKAIa TEMIIEPATYPHI.
YpaBHEHHE COCTOSIHUS UACATHHOTO raza. MoJsipHasi ra30Basi MOCTOSTHHAS.
IIpakTuyeckoe 3anaTue Ne7 Pemenue 3amau «YpaBHeHue MenpeneeBa- 2 2
Knanelipona. ['a30BbIe 3aKOHBDY
Tema 2.2. Copep:kanue y4eOHOIro MaTepuaa
OcHoBBI OcCHOBHBIE TOHATUS W OmNpeAesieHus. BHYTpeHHsE DJHEprus CHUCTEMBI. 6 1
TePMOAMHAMHUKHN |BHyTpeHHss1 2Heprus wuaealbHOro rasa. Pabora um Termuora Kak (QOpMbI

nepefadyd dHEpruu. TemIoeMKOCTb. YAelbHas TEIJIOEMKOCTb. Y PaBHEHHE
TertoBoro Oananca. [lepBoe Havasio TepMOAMHAMUKH. AMa0aTHBIN MPOIIEeCC.
TemnosBele nBurarenu. IlpuHnmn nedictBus  TeruioBo MammHbl.  KIT

TCIIJIOBOT'O ABUTIaTCIIA.




BTOpOC Ha4daJIO0O TCPMOJUHAMUKMU. XOJ'IO,Z[I/IJ'IBHBIG MalIWHBI. OxpaHa IIPpUPOJbI.

IIpakTnueckoe 3ansaTue Ne Pemenue 3anau «llepBbiii 3aKkoH
TepMOauHaMUKU. [IpuMenenue nepBoro 3akoHa TEPMOJIUHAMUKH K
M30IpoLeccamy.

Tema 2.3.

CBoiicTBa mapos.

CpoiicTBa
JKHJAKOCTEH.
CaoiicTBa
TBEPAbIX TeJl

Copep:kanue y4eOHOro MaTepuaJa

Wcnapenue u konaeHcanus. HacblmeHHbI nap u ero cBoiicrBa. AGCOII0OTHAs U
OTHOCHUTEJIbHASA BJIAXKHOCTh BO3yXa. Touka pocsl. Kunenue. 3aBUCUMOCTD
TEeMIIepaTyphl KAIICHU OT JaBieHus. IleperpeTslii map u ero ucnoyib30BaHue B
TEeXHUKE. XapaKTepUCTHUKA )KUJIKOTO COCTOsIHUS BellecTBa. [loBepXHOCTHBIN
CJIOH JKUJKOCTH. DHEPIUs IOBEPXHOCTHOT'O CJIOs. SIBIEHUS Ha IpaHULEe
XKUJKOCTHU C TBEpAbIM TenoM. KanmuisapHele siBiaeHus. XapakTepucTHKa
TBEPJIOTO COCTOSIHUSI BEIIECTBA YTIPYTHe CBOMCTBA TBEPABIX Teil. 3aKoH ['yka.
Mexanuyeckue CBOMCTBA TBEPABIX Tel. TermmoBoe pacimpeHue TBEPAbIX Tell U
*KuJkoctel. [1naBneHne u Kpuctam3anus.

CamocrosiTesibHas padora

12

Pa3nes 3. DiekTpoanHaMuKa

28

Tema 3.1.
DJleKTpUYecKoe
noJje

Conep:xaHue yueOHOro MaTepuaJia

DneKTpUYeCcKuit 3apsi1. 3aKOH COXPaHEHUs AIEKTPUIECKOTO 3apsiaa. 3aKOH
Kynona.

Onextpudeckoe noie. HanpsokeHHOCTD dnekTprdeckoro mosst. [puaimm
cyrneprno3unuu nonuen. Pabora cun snekrpocratudeckoro moins. [loreniuman.
Pa3HOCTh OTEHITMAIOB. DKBHUIIOTEHITHAILHEIC TOBEPXHOCTH. CBSI3b MEXKTY
HaMPSKEHHOCTHIO M PA3HOCTHIO TOTEHITHAIOB AJIEKTPUIECKOTO MOJIS.
[TpoBOTHUKY B 3JIEKTPUIECKOM TT0JIe. [IMIIEKTPUKHU B DJIEKTPUIECKOM II0JIE.
[Monspuzanus audnextpukoB. Konaencaropsl. CoemnHeHUE KOHIEHCATOPOB B
Oarapero. DHeprus 3apsHKEHHOTO KOHIGHCATOpa. DHEPTHUS dIIEKTPUIECKOTO
OIS

IIpakTuyeckoe 3ansaTre Ne9 Pemenue 3agau «NEKTPUUECKOE TTOJIEN.
IIpoMe:xxyTOUYHAsI aTTECTAlUs -KOHTPOJIbHAs padoTa

Bropoii cemecTp

112

IIpodeccoHATBbHO-OPHEHTHPOBAHHOE COACPKAHUE

Tema 3.2.

| Conep:xanne yueGHoro marepuasa

10




3aKOHBI
NOCTOSHHOI'O
TOKA

VYcnoBusi, HEOOXOUMBIE JIJI1 BOSHUKHOBEHUS W TOJIEPIKAHMS dJIEKTPUUECKOTO
Toka. Cmima TokKa M IUIOTHOCTh TOKa. 3akoH OMa Juisi ydacTKa IICTIH.
3aBUCHMOCTh D3JIEKTPUUYECKOTO COMPOTUBIEHUS OT MaTepuaia, JJIMHBI U
IJIOIIAN TTONEPEUYHOI0 CEUYEHUS IMPOBOJHHMKA. 3aBUCUMOCTH COMPOTHBIICHUS
MIPOBOJIHUKOB OT TEMIIEPATYpHI.

OJIC ucrounuka. 3akoH Oma jysi nmojgHou nenu. CoeluHEHUE MPOBOJIHUKOB.
CoenuHeHrEe UCTOYHUKOB 3JIEKTPUYECKOM SHEpTHU B 6aTapero.

TennoBoe nelcTBHE ANEKTPUYECKOTO ToKa. 3akoH Jlxkoyns-Jlenna. Pabora u
MOIIHOCTb JIEKTPUYECKOTO TOKA.

IIpakTuyeckoe 3anaTue Ne 11 «3aK0HBI TOCTOSTHHOTO TOKa

Tema 3.3.
DJIeKTpUYecKHil
TOK B Pa3JIHYHBIX
cpeaax

Coaep:xanue y4eOHOIro MaTepHuaJia

DNEeKTPUYECKUi TOK B MeTajIaX. DJIEeKTPOHHBIN Ta3. PaboTa BbIxoa.
DNEKTPUYECKUN TOK B DJIEKTPOIUTAX. DNEKTposn3. 3akoHbl Dapanes.
[IpumeHneHue 1eKTpoIIn3a B TEXHUKE.

DneKTpUUYECKUi TOK B razax v Bakyyme. Monusanus rasza. Buabl ra3oBbix
pa3psnoB. [lonsrue o nnazme. CBOICTBA U IPUMEHEHUE AIEKTPOHHBIX ITYYKOB.
DneKkTpudeckuil TOK B nonynpoBogHukax. CoOCTBEHHas! MPOBOAUMOCTh
M0JIyIPOBOIHUKOB. [107yITpoBOJTHUKOBBIE TPHOOPHI.

Tema 3.4.
MaruutHoe moJjie

Coaep:xaHue y4eOHOro MaTepuaJia

BexkTop nHIyKIIMu MarHuTHOrO nosist. JleicTBre MarHUTHOTO MOJIsl Ha
MPSIMOJIMHENHBIN MPOBOJAHUK C TOKOM. 3aKOH Amrepa. BzaumoaeiicTBue TOKOB.
MarnuTHbIi oTok. PaboTa mo nepemMenieHno B MarHuTHOM T10J1€ TTPOBOJTHUKA
C TOKOM.

JleficTBre MarHUTHOTO TIOJI HA ABIKYyIIHiics 3apsia. Cuna Jlopenna.
OrnpezenieHne yAeIbHOr0 3apsiia. Y CKOPUTENIH 3apsHKEHHBIX YacTHII.

Tema 3.5.
DJIEKTPOMATHUTH
ast HHIYKIUSA

Conep:kanue y4eOHOTro MaTepuaa

DneKTpoMarHuTHas MHAYKLIKA. BuxpeBoe aiekTpuieckoe node.
CaMOMHyKIIHsI. DHEPrys MArHUTHOTO TTOJISL.

IIpakTnyeckoe 3anaTue Nel2 Pemenue 3agau «MarauTHoe nose.
DNeKTpOMarHuTHas MHIYKIIHSI

IIpakTuyeckoe 3ausiTue Nel3 Pemenue 3anauy « MarauTHoe moJie.
DNEeKTpOMaruHuTHast MHIYKITUS»

2,3

Pa3nen 4. Kojred0anusi ¥ BOJIHBI

24

Tema 4.1.

\Conepmaﬂne y4e0OHOro MaTepHuaJia

11




Mexanunueckue
KoJ1e0anus

KonebarenbHoe aBrkenue. lapmonndeckue kojedbanus. CBOOO HbBIC
MeXaHHYeCKHe Konebanus. JInHeiinbIe MexaHnuecKue KojiebaTeIbHbIe
cucremsl. [IpeBparienne snepruu npu kojiaedaTeabHOM ABHKeHHHA. CBOOOIHBIE
3aTyXxarllue MeXaHn4YecKue KojieOanus. BeIHYKICHHBIC MEXaHUYCCKUE
KoJieOaHusI.

Tema 4.2.
Ynpyrue BoJIHbI

Coaep:xaHue y4eOHOIr0o MaTepuasia

ITonepeynsle ¥ NPOIOJIBHBIE BOJIHBI. XapaKTEPUCTUKU BOJIHBL. Y DaBHEHHE
TIOCKO# Oerymieid BonHbl. MHTepdepennuns BoaH. [lonsarue o audpaxium BoIH.
3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €TI0 IPUMEHEHHE.

IpakTuyeckoe 3anaTue Ne 14 Pemenue 3anau «MexaHnnueckue KoieOanus u
BOJIHBD)

IpakTuyeckoe 3ansaTue Nel5 Pemrenue 3anau «MexaHndeckue KojieOaHus
BOJIHBI»

2,3

Tema 4.3.
JIEKTPOMATHUTH
ble KOJIeDaHusl.
JJIEKTPOMATHUTH
bl€ BOJIHbI

Coaep:xaHue yueOHOro MaTepuaJia

CBoOoHBIE ANEKTpOMarHuTHeIE KoseOanus. [IpeBpaiienue sHepruu B
KOJIeOaTeIbHOM KOHTYpE. 3aTyXaloIlIHie 3JIEKTPOMAarHUTHIC KOJIeOaHusI.
I'enepaTop He3aTyXarOMIMX IEKTPOMATHUTHBIX KoJieOaHuii. BeIHy X 1eHHbIE
AIEKTPUUECKUE KOJIeOaHusl.

[Tepemennsblit Tok. EMKOCTHOE M HHIYKTUBHOE COTIPOTHBIICHUS ITEPEMEHHOTO
Toka. 3akoH OMa Jy1s Iienu epeMeHHoro Toka. PaboTta 1 MomHOCTh
nepeMeHHoro Toka. ['enepatopsl Toka. Tpancdopmaropsl. Toku BEICOKOM
gactoThl. [lonydenune, mepenada u pacrpeeneHne IeKTPOIHEPTUH.
DIEeKTPOMarHuTHOE MOJie KaK 0COObIN BU MaTepHH. DIEKTPOMAarHUTHBIE
BosIHBI. Bubpatop 'epua. OTKpbITHIN KonebaTenbHbl KOHTYp. M300peTeHue
pamguo A.C. ITonoBeiM. [Tonsitue o paarocssszu. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH.

CamocrosiTesibHast padoTa

10

Pa3gen 5. OnTuka

24

Tema 5.1.
IIpupona cBera

Coaep:xanue yueOHOTro MaTepHaJia

CxopocTh pacnpocTpaHEHUs: CBETA. 3aKOHBI OTPAXKEHUS U IIPETOMIICHHSI CBETA.
[TonHoe oTpaxkenue cBera. JInu3bl. ['11a3 kak ontryeckas cucrema. OnTudecKkue
pUOOPBHI.

Tema 5.2.

Conep:kanue y4eOHOT0o MaTepuaJia

12




BoJsHoBLIe
CBOICTBA CBeTa

Nutepdepennus ceera. KorepeHTHOCTh CBETOBBIX JTydeit. MHTEpdepeHmus B
TOHKHX IJIeHKax. [Tonocel paBHo# Tonumuel. Konsna HeroToHa.
Hcnons3oBanue unTepdepeHny B HayKe U TexHuKe. Judpakuus ceera.
Judpakius Ha 1mieny B napauieldbHbIX Jiydax. {udpakiuonnas pemeTka.
[TonsiTre o ronorpadumu.

[Tonspuzanus nonepeunsix BoiH. [lonspusamus ceeta. J[BoiiHoe
ayuyenpenomiuenue. [lonspounsl. lucnepeus csera. Bunbl ciektpoB. CrekTpsl
ucnyckanusi. CHeKTpbl NOTJIOMIEHUs. Y IbTpaduoIeTOBOE U HH(PpaKpacHOe
n3iydeHus. PentreHoBckue ayuu. VX npuponsa u cBOMCTBA.

IIpakTnueckoe 3ansaTue Nel6 Pemenue 3anau «lIpenomienue ceera.
JudpakiimoHHas pemeTKa

IIpakTnueckoe 3anaTue Nel7 Pemenue 3anau «lIpenomienue ceera.
JludpakiimoHHas pemeTKa

2,3

CamocrosiTesibHas padora

Pa3nes 6. CnenmnaJjibHasi TeOPMs OTHOCUTEJIBHOCTH

Tema 6.1.
ChnenuajabHast
Teopus
OTHOCHUTEJILHOCTH

Coaep:xanue yue0HOro MaTepHaJia

MHBapnaHTHOCT, MOIyJsl cKopocTd B Bakyyme. llocTymaTel OiHIITEHHA.

[IpocTpaHCTBO M BpeMs CIIEIMAIBHONM TEOPUHA OTHOCHTEIIBHOCTH.
CBsI3b MacChl M SHEPTHH CBOOOTHON YaCTHUIIBI. DHEPTUsl MOKOS

IIpakTnyeckoe 3anaTue Nel8 Pemenne 3anau «CBs3p Macchl M SQHEPTUU
CBOOOIHOM YaCTHUIbl. DHEPTHUs TOKOS»

Paspen 7. KBanToBas pusuka

32

Tema 7.1.
KBantoBas
ONITHKA

Coaep:xanue yue0HOIro MaTepHaJia

TemnoBoe n3nmyyenne. Pacripenenenue sHEPTHH B CIIEKTPE aOCOIFOTHO YEPHOTO
Tena.

KBanroBas runoresa [1nanka. @otonsl. BHennuil porosnekrpuueckuii

s dext. Buyrpennuit horoaddext. Tumbl porornemenToB. JlaBieHue cBeTa.
[ToHsATHE O KOPIYCKYIISIPHO-BOITHOBOM MPHUPOJIE CBETA.

IIpakTnyeckoe 3anaTue Nel9 Pemenue 3anau "®opmyna DWHIITENHA U1
dbotorddexra. DoToHb!"

IpakTuyeckoe 3anaTue Ne2() Pemenne 3agau «KBaHTOBast ONTHKA»

2,3

Tema 7.2.

Conep:kaHue y4eOHOr0 MaTepuasia

13




®du3uka aroma. |PazBuTHe B3IIS0B HA CTPOEHUE BEUIECTBA. 3AKOHOMEPHOCTH B @TOMHBIX 2 1
du3nka aTOMHOIO |CIIEKTpax Bojopoa. SnepHas monens aroma. OnbiTel J. Pesepdopna. Moaens
sapa aroma Bojopoza o H. bopy.

I'mnotesa ne bpoiinsa. CooTHomeHue HeonpeneaeHHocTel [ elizenoepra.
KBanrtoBble reneparopsl. EcTecTBeHHasl paiMOaKTUBHOCTb. 3aKOH
paanoakTUBHOrO pacnaga. CriocoObl HAOMIOACHUS U PETUCTPALIUH 3aPSKEHHBIX
gactull. DPpdexr BaBunosa-UYepenkona. CTpoeHHE aTOMHOTO S7pa.

JledekT Macchl, SHEPTUS CBA3U U YCTOMYMBOCTh ATOMHBIX sJiep. S iepHbie
peakuun. MckyccTBeHHas paIMOAKTUBHOCTS. Jlenenue Tskenbix saep. Llennas
siIepHas peakuus. YIpasisieMas LelHas peakuus. S1epHsblil peakTop.
[TonydyeHnne paguoakTUBHBIX U30TONOB U UX NpUMEHeHHE. buonorunueckoe
JICCTBUE PAJAMOAKTUBHBIX U31y4YeHUN. DJIE€MEHTAapHbIC YACTHUIbI.
CamocrosiTesibHas padora 16 3

Koncyabranuun -

IIpomexyTouHas aTTecTALMA — IK3aMeH 8

J1is XapaKTepUCTUKH YPOBHS OCBOCHUS yUeOHOTO MaTeprasa UCIOIb3YIOTCS CIIEeIyIOIIie 0003HAYCHHUS:
1. — o3HaKkoMUTENBbHBIN (Y3HABAHUE U3YYEHHBIX OOBEKTOB, CBOMCTB);

2. — peNPOAYKTUBHBIN (BBITIOJIHEHHUE JEATESILHOCTH 1O 00pa3ily, HHCTPYKIIMH, METOAUICCKUM PEKOMEHIAITUSAM HJTH TT0]T
PYKOBOJCTBOM);

3. — MPOAYKTUBHBIN (TIJITAHUPOBAHKUE U CAMOCTOSITEIbHOE BBHITIOJIHEHHE JIEATETLHOCTH, PEIICHUE TPOOJIEMHBIX,
CUTYallMOHHBIX 3aJIaHUM ).



3 YCJIOBUSA PEAJTU3AIINA PABOYEN ITPOT'PAMMBbI
OBINEOBPA3OBATEJBHOU TNCIUITJINHBI

3.1 MarepuajibHO-TeXHHMYeCKOe 0OecrneyeHne

[Ipu peanuzanuu oOpa30BaTEILHOM MPOTpaMMBI IO  CICIHAIBHOCTH
21.02.19 3eMIIeyCTPONCTBO VICIIOJIB3YIOTCS CIEYIOLINE KOMITOHEHTHI
MaTepHAIbHO-TEXHUYECKOU 0a3bl JJ U3yUEHUS TUCIUTUINHBIL.

VYyebnas ayautopusi 18 Ha 30 mocagoyHbIX MECT JUIsl MIPOBEACHUS Y4EOHBIX

3aHATHI BCeX BUAOB (B T.4. MPAKTUUECKOW MOJTOTOBKH O0YYAIOIIUXCS), TPYIIOBBIX
U WHAMBUAYAJbHBIX KOHCYJbTAalUi, TEKYIIETr0 KOHTPOJA U MPOMEXKYTOUHOU
arrectaumu 1o azapecy yiu. IlpsaumnuukoBa a.14 ctp. 6 yueOusni xopmyc 21.
[lepcoHaJIbHBIN KOMIIBIOTEP C BBIXOJOM B MHTEPHET, 3KpaH ISl MPOEKTOpa, JT0CKa
MapKepHasi, MPOEKTOp, 2 KOJIOHKH, Y4YEOHBIE CTOJBI, YYEHUYECKHE CTYJIbA,
KJIaBUATypPa, KOMIBIOTEPHAS MBIIIIb, HATJISIIHBIE TTOCOOUS, TIIIaKaTHI.

Jlexuuonnsie ayautopuu 31 u 15 -mo 120 nocapounsix mect.[lepconanbHbIi
KOMITBIOTEP C BBIXOJIOM B HMHTEPHET, 3KpaH [UIs IMPOEKTOpa, JOCKAa MapKepHasd,
MPOEKTOp, 2 KOJOHKH, Yy4eOHBIE CTONBI, YYEHHYECKHE CTYJbs, KIIaBHATYpa,
KOMITBIOTEPHAs] MBIIlIb, HATJSAHBIE MOCOOMS, IUIAKAThl, CTEHIbl MO aJpecy Vil
[TpstanmamKoBa A.14 cTp. 6 yueOHsbIit kopmyc 21.

[ToMelienre aJjiss caMOCTOSITEILHON paboThl 00ydarommxcs, ayautopus 6, ¢
BBIXOJIOM B ceTb «VHTEepHET» W JOCTYyOM B 3JEKTPOHHYIO HH(OpPMaMOHHO-
o0Opa3oBaTenbHyIO Cpelly YHUBepcuTeTa 1o aapecy yia. [psaunmaukosa a.14 ctp. 6
yueOHbIi Kopryc 21, crnenuann3upoBaHHasi MeOelb: CTOJIbI YYeHUYEeCKue — 6 IiT.,
cTtynba — 12. TexHuueckue cpeincrBa oOyueHus M marepuanibl: llepcoHanbHbIE
KOMITBIOTEPHI C BBIXOJIOM B UHTEPHET — 6 IIT.

[Tomenienne st camocTosITEbHOM paboThl oOywatomuxcs — LleHTpanbHas
HayuyHas Oubmmotexa numenu H.W. XKenesnosa no anpecy JluctBennnynas amies, 2,
Kopm. 1, — unTanbHbIe-KOMIBIOTEpHBIE 3albl (Ha 50 mMoCcaoYHBIX MECT) C BBIXOJIOM B
UHTEPHET.

Ilepeuenv He 00x00uMbIX KOMNIEKMOE JTUUEHIUOHHO20 NPOZPAMMHOZ0
obecneueHus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft
Office PowerPoint, Microsoft Access 2007),OmnepanvionHas cuctema Microsoft
Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft Office 365,
AntuBupyc Kacnepckuii.

3.2. YueOHas 1uTepaTypa U pecypcobl HHGOPMAIHOHHO-00pa30BaTeJIbHOI

CpeAbIyHUBEPCUTETA, BKJIIOYAasi epeYeHb Y4eOHO-MeTOANYeCKOro odecneyeHus AJst
CaMOCTOAITEe/ILHOM PadoThI 00y4aouuxcs no aucuunanae OcHOBHAs JuTeparypa

15



1. Apucrotens, -. @uzuka / Apucrotens ; nepeBoguuk B. I1. Kapnos.

— Mocksa : U3narenbctBo FOpaiit, 2023. — 228 ¢. — (AHTOJIOTUSI MBICIH). —
ISBN 978-5-534-08826-7. — Texcr : anexkTponHsbIi // Obpa3oBaTenbHast
mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/

2. Bacunnes, A. A. ®usuka : yaeOHOE TOCOOUE IS CPETHETO
npodeccrnoHabHOro odpazoBanus / A. A. Bacuibes, B. E. ®enopos,

JI. JI. XpamoB. — 2-¢ u31., ucnp. u gon. — Mocksa : M3gatensctBo FOpaiiT,

2023. — 211 c. — (IlpodeccuonanpHoe oopazoBanue). — ISBN 978-5-534-05702-
7. — Texkcrt : anexTponHbii // O6pa3oBaTenpHas iargopma KOpait [caiiT]. —
URL: https://urait.ru/

3. Aiizennion, A.E. ®usuka: y4eOHUK U MOPAKTUKYM [JIsi CPEIHETO
npodeccruoHabHOr0 obpaszoBanus / A. E. Alizennon. — Mocksa : 31atenbceTBo
FOpaiit, 2023. — 335 ¢. — (ITpodeccuonansruoe odpazoBanue). — ISBN 978-5-534-
00795-4. — Texcr : anexTpoHHbIN // OOpazoBatenbHas wiargopma FOpaiit [caiit].
— URL.: https://urait.ru

JlonmoJIHUTeIbHASI JIUTepaTypa:
1. Ky3nenoB, C. W. ®usuka: onTtuka. DJIEMEHTbl AaTOMHOW M SIEPHOU

bu3uKH. DneMeHTapHble YacTUIlbl: yueOHoe nocodue st By3oB / C. M. Ky3Henos.
— Mocksa: UzparensctBo FOpaiit, 2021. — 301 ¢. — (Bpiciiee oO6pa3oBanue). —
ISBN 978-5-534- 01420-4. — Texkcr: onexkTpoHHBIM //  OOpa3oBaTenbHast
wiatgopma KOpaiit [caiiT].

YueOHO-MeTOoAN4YeCKHEe MAaTePUAJIbI:

1. Meroanueckue ykazaHus K TPaKTUIECKUM/Ta00paTOpHBIM paboTam
(Onextponnbiii pecype)/ Koposun FO.U., I'opoxor JI.B., — MockBa: PI'AV-
MCXA, 2021 — O5bC —«PI'AY-MCXA»

HNuTepHer — pecypcebl

OnexktpoHHO-0nOMoTeyHas cuctema PTAY-MCXA um. K.A. Tumupsizera
(manee DBC) caitt www.library.timacad.ru

Hayunas AIEKTPOHHAS OoubmoTeka «KubepJlennnka»

CereBas AIEKTPOHHAs ounbmoTeka arpapHbIX BY30B

16

-ht


https://urait.ru/
https://urait.ru/bcode/514208
https://urait.ru/bcode/513094
http://www.library.timacad.ru/
https://cyberleninka.ru/
https://e.lanbook.com/books

4. KOHTPOJIb M OHLEHKA PE3YJIIBTATOB OCBOEHMU

JYUYEBHON UCIUILIUHBI
4.1.

(I)Oprl H METOAbI KOHTPOJISA U OIICHKH PE3YyJbTaTOB oﬁyqennﬂ

Pe3yabTarnl 00y4yeHus

DopMbI U METOBI
KOHTPOJIAA ¥ OLleHKH
pe3yJIbTaToB
o0yueHust

JUYHOCMHbLE:

- YyBCTBO TOPJOCTH W YBAKEHHUS K HMCTOPUU U JOCTHKCHHSIM
OTEYECTBCHHOHN (pU3MuecKoi HayKu; QU3NUECKH IPaMOTHOE NOBEACHHUE B
npoeCCUOHATBHON AEATENBHOCTH U OBITY IpU 00palieHny ¢ mpubdopamu
U YCTpOMCTBaMU;

- TOTOBHOCTh K MPOAODKEHHIO OOpa3oBaHUS W TOBBILICHUS
KBaIM(pUKAIMK B M30paHHON Npo(ecCHOHAIBHOW JAEATENbHOCTH U
00BEKTHBHOE OCO3HAHUE PO (PU3NIECKUX KOMIIETCHIIUN B TOM;

- YMEHHUE HCIOJb30BaTh JOCTHIKEHUS COBPEMEHHOH (uznueckoi
HAyKH W (PU3MYECKUX TEXHOJOTHHA Uil TIOBBIIICHUS COOCTBEHHOTO
UHTEJUIEKTYaJIbHOTO  Pa3BUTHUA B  BBIOpaHHOW NpodeccuoHaIbHOMN
NeSTeTbHOCTH;

- YMEHHE CaMOCTOSTENIbHO J0OBIBaTh HOBBIE JIs ce0s1 (pr3nuecKue
3HaHUS, UCTIOJB3Ys AJISl 3TOTO JOCTYITHBIE HICTOYHUKU HH(DOpMaIuH;

- yYMEHHUE BBICTpauBaTh KOHCTPYKTHUBHbIC B3aUMOOTHOILEHHS B
KOMaH/I€ TI0 PEIIEHUI0 OOIIMX 3a/1a4;

- YMEHHE YIpaBIATh CBOCH IO3HABATEJIBHOM JAEATENbHOCTBIO,
MPOBOJIUTH CAaMOOIIGHKY YpPOBHS COOCTBEHHOTO HHTEIJICKTYAIBHOTO
pa3BUTHS;

MemanpeomenHuole:

- HUCHOJb30BAaHWE  pa3IMYHBIX  BUAOB  IO3HABaTEIbHOU
JESITeTbHOCTH JUIs peuleHns (PU3NIECKHUX 3a/1a4, TPUMEHEHHE OCHOBHBIX
METO/IOB MT03HaHMs (HAOIr0A€HUS, ONTUCAHUS, U3MEPEHUS, SKCIIEPUMEHTA)
IUTSL I3YYSHHS PA3JIMIHBIX CTOPOH OKPY)KAIOIIeH eHCTBUTEIEHOCTH;

- HUCMOJb30BAaHUE OCHOBHBIX MHTEIUIEKTYAJIbHBIX OIEparHii:
MOCTAHOBKH 3aJlaud, (OPMYJIMPOBAHUS THUIOTE3bl, aHAJIM3a W CHHTE3a,
CpaBHEHMsI, O0OOOIIEHMs, CUCTEeMAaTU3allMl, BBIABICHUS TPUUYUHHO-
CIIEZICTBEHHBIX CBSI3€H, MOUCKA aHAJIOTOB, (DOPMYIUPOBAHHS BHIBOJIOB IS
U3YYEHHs] pa3IM4YHbIX CTOPOH (PU3MUYECKUX OOBEKTOB, SBICHUH U
MPOIIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOIMMOCTH CTAJIKMBATHCS B
npodeccuoHanbHOU cdepe;

- yMEHHE TEHEpHUpOBaTh
HEO0XOAUMBIE ISl UX peasln3alluy;

- YMEHHE HCIOJbh30BATh PA3JIMYHbIC MCTOYHHUKH UTS TTOTYUSHHS
¢uznveckoil uHpopMaIK, OLIEHUBATh €€ JOCTOBEPHOCTH;

- yYMEHHE aHAIM3WPOBAaTh W TPEACTaBIATh HH(OpMAIMIO B
Pa3NIUYHBIX BUAAX;

- yMeHHe MyOIMYHO TPEICTaBIATh PE3yabTaThl COOCTBEHHOTO
HCCIIEIOBAaHMsI, BECTH AMCKYCCHM, JOCTYITHO M TapMOHMYHO cOueTas
cozepkanue u (HOpMBI IpeCTaBIsIeMOl HH(popMaIy;

npeomemmbole:

1) copMHUPOBaHHOCTH MPEACTABIECHUH O pOJU U MecTe GUBUKU U

aCTPOHOMMHU B COBPEMEHHOM HAayYHOH KapTUHE MUPA, O

UJIeW U ONpeAeNsaTh CpPENCTBa,

Texymui KOHTPOJIb:

- OMPOC YCTHBIN

(ppoHTANBHBII);
- TECTUPOBAHHUE;

r BBIIIOJIHCHUC

MUCHbMEHHOU paboOThI;

r BBIITIOJIHCHUC

NPaKTUYECKON pabOThI
(MHIUBHTyaTbHAS
dbopma paboThI)

[IpomexxyTouHas
arrectanus B 1
cemectpe B hopme
KOHTPOJIBHOU
paboTHI,

BO 2 ceMecTpe — B
dbopme FK3aMeHa.
Merton npoBeneHus
IIPOMEXYTOUHOU
aTTecTaluu —
BBITIOJIHEHHE
KOMILIEKCHOTO
3a1aHUS
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cucremooOpa3yromieid poau (QU3MKA B Pa3BUTHHU E€CTECTBEHHBIX HAayK,
TEXHUKHM M COBPEMEHHBIX TEXHOJIOTUHA, O BKJAJ€ POCCHICKUX U
3apy0eKHBIX  yUYCHBIX-(QU3UKOB B pa3BUTHEC HAYKH, [MOHUMaHUE
(bU3UYECKOH CYIIHOCTH HAOIOAACMBIX SIBJICHUH MHUKpPOMHUpPA, MaKpoOMHUpa
W Meramupa; I[OHUMaHu€ POJM AaCTPOHOMHUHM B IPAKTUYECKOU
JIEATEIIbHOCTH Y€JIOBEKA M JaJbHEUIIIEM HAy4YHO-TEXHUYECKOM Pa3BUTHH,
ponu  ¢u3uku B (GOPMHPOBAHMU Kpyro3opa U (YHKIHOHAIHHOMN
rpaMOTHOCTH YeJIOBEKa JJIsSl PEIICHUS TPAKTUYECKHUX 3a/1aY;

2) chOpMHUPOBAHHOCTh yMEHHI paclo3HaBaTh (PU3IMUCCKHE
sIBICHUS (TIPOIIECChl) U OOBSICHATh MX HAa OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEpPHOE U  PABHOYCKOPEHHOE  MPSIMOJMHEWHOE  JIBUJKECHHE,
CBOOOJHOE TIAJiCHUE TeJ, JBIKEHHE IO OKPYXHOCTH, HWHEPIIHS,
B3aMIMOJICHCTBUE Tell, KoJeOaTenpbHOe IBIIKEHUE, PE30HAHC, BOJHOBOEC
newkenue; nuddys3us, OpOyHOBCKOE IBMIKEHUE, CTPOCHHE JKHIKOCTEH H
TBEpABIX TeEJl, U3MEHEHUE oObeMa Tell MPU HarpeBaHUM (OXJIAXKIACHUN),
TEIUIOBOE  paBHOBECHE,  HCMapeHue, KOHACHCAllUs,  IJIaBJICHHUE,
KpUCTAJUIM3allUsl, KWUIIEHWE, BJIAXKHOCTh BO3/AyXa, CBA3b CpeaHEl
KHHETUYECKOW PHEPrHH TEIUIOBOTO JBUKEHHSI MOJEKYN C aOCOIIOTHOM
TEMIIEpaTypol, TOBBIIMICHHE JaBJIICHUS Ta3a MpPH €ro HarpeBaHUuu B
3aKpBITOM COCYZ€, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHUSI rasza B
M30IIpoIIeccax; JIEKTpU3aIs TeJl, B3aUMOJICUCTBHE 3apsI0B, HATPEBAHKE
MPOBOJHUKA C TOKOM, B3aWMOJICCTBUE€ MArHHUTOB, 3JEKTPOMArHUTHas
WHIYKIUSA, JEHCTBHE MAarHUTHOTO TOJsi Ha MPOBOJHUK C TOKOM U
IBUOKYIIMICS — 3apsifi, DJIEKTPOMAarHUTHBbIE KoJeOaHWs ¥ BOJIHBI,
MPSIMOJIMHETHOE PaCIPOCTPAHEHHUE CBETa, OTPAXKEHHUE, IPEIIOMIICHUE,
uHTepdepeHys, AUbpakuus W TOJISIpU3aIUs CBETa, JHUCIIEPCUS CBETA;
dotoanekTpudeckuii  3PQPEKT, CBETOBOE JaBIICHHUE, BO3HHUKHOBCHHE
JIMHEWYATOro CIEKTpa aToMa BOAOPOJA, €CTECTBEHHAs M HMCKYCCTBEHHas
PaINOaKTUBHOCTB;

3) BiaJieHHE OCHOBOIMOJATAIONIMMH (BU3MYECKUMH MOHATUSIMUA U
BEJIMYMHAMU, XapPaKTEPUIYIONUMHU (PU3UUECKUE TTPOLIECCHI(CBA3aHHBIMU C
MEXaHUYECKUM JIBUKEHHUEM, B3aWMOJICUCTBUEM Te€J, MEXaHWYECKUMU
KOJICOAHUSIMU M BOJTHAMH; aTOMHO-MOJIEKYJISIPHBIM CTPOECHUEM BEIIECTBA,
TEIUIOBBIMU  MPOLECCAMU; JJIEKTPUYECKUM U MArHUTHBIM MOJIAMH,
AIEKTPUYECKUM TOKOM, DJIEKTPOMATHUTHBIMU KOJICOAHUSMH U BOJHAMU;
ONTHUYECKUMU SIBICHUSIMH; KBAHTOBBIMU SIBJICHUSIMU, CTPOSHHUEM aToMa U
aTOMHOTO S7pa, PaJMOaKTUBHOCTHIO); BJIAJIEHHE OCHOBOIMOJATAIOIIUMU
ACTPOHOMUYECKUMH  TIOHSATHUSMH, TIO3BOJISIIOIIMMHU  XapaKTEepPU30BaTh
MpOLIECChl, MPOUCXOMAIIME Ha 3Be3/aX, B 3BE3JAHBIX CHCTEMax, B
MEXTIAKTUYECKOHN cpefie; NBIKEHHE HEOSCHBIX TeJ, YBOJIIOIUIO 3BE3]T U
Bcenennoli;

BIIQJICHUE 3aKOHOMEPHOCTSIMU, 3aKOHAMU W TEOPUAMH (3aKOH
BcemupHoro tarorenus, I, II u Il 3akonsr HproTOHA, 3aKOH COXpaHEHUs
MEXaHWYECKOW DHEPIrHH, 3aKOH COXPAaHCHHWS HWMITYJIbCa, MPUHITUI
CYNEPIIO3UIMU CUJI, IPUHUUIT PABHONPABHOCTH HMHEPLUUATBHBIX CUCTEM
OTCUETa; MOJCKYISIPHO-KHHETHYECKYI0 TEOPHUI0 CTPOCHHUS BEIIECTBa,
ra3oBbl€ 3aKOHBI, MEPBbI 3aKOH TEPMOAMHAMHUKH; 3aKOH COXPAHEHHS
AIIEKTPUIECKOTO 3apsiaa, 3akoH Kynona, 3akoH OMa i ydacTka IIeTH,
3akoH Oma ISl TOJHOM 3ieKTpudeckoil uenu, 3akoH J[xoyns - Jlenia,
3aKOH 2JIEKTPOMArHUTHOW WHIYKITUH, 3aKOH COXPaHEHUsI YHEPTUH, 3aKOH
MPSIMOJIMHEHOTO PACIPOCTPAHEHHS] CBETA, 3aKOH OTPAXKEHHUs CBETAa,
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3aKOH IPEJOMJIEHUS CBETA; 3aKOH COXPAHEHUs DHEPruH, 3aKOH
COXPAaHEHHs MMIIYJIbCA, 3aKOH COXPAHEHMs DJIIEKTPUYECKOro 3apsna,
3aKOH COXpAHEHHMs MacCcOBOIO 4ucia, IMocTyldarsl bopa, 3akoH
paZlMOAKTUBHOTO pacraja); YBEpEeHHOE MCIIOJIIb30BaHUE 3aKOHOB H
3aKOHOMEPHOCTEH MpH aHamu3e (PU3HUECKUX SIBJICHUN U TIPOIIECCOB;

5) YMEHHME YYHUTBIBATH T'PAHHULBI IPUMEHEHUS W3YyYCHHBIX
¢u3nveckux Mojeiel: MarepuaibHas TOYKa, HHEpIHATbHAICUCTEMA
OTCYETA, NICANIBHBIN Ia3; MOAEIN CTPOCHUS T'a30B, KUAKOCTEH U TBEPIBIX
TeJ, TOYCUHBIN IEKTPUUECKUH 3apsi,

sJlepHas MOJeb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO siipa IpH
penieHny (GU3HYECKUX 3a/1a4;

6) BIAJICHNE OCHOBHBIMM METOJAMU HAy4dyHOIO IIO3HAHMS,
UCTOJIb3yeMBbIMU B (PU3HKE: TPOBOJIUTH MPSIMBIE M KOCBEHHBIE U3MEPEHUS
(Gu3nN4YecKUx BEIUYMH, BHIOMpas ONTHUMANbHBIM CHOCOO0 H3MEpeHHs Hu
UCIOJIb3YSl HM3BECTHBIE METOJAbl OLIEHKH IOrPEUIHOCTEH W3MEpPEHUH,
IPOBOJUTh HCCIENIOBaHME 3aBUCUMOCTEH (PU3MUECKUX BEIMYHUH C
UCIOJIb30BAHUEM  TPSAMBIX  U3MEpPEHUH, OOBACHATH  IOJyYCHHbIE
pe3yabTaThl, UCHOIb3yd (PU3MYECKHE TEOpPUH, 3aKOHBl U MOHATHUS, U
JenaTh BBIBOABI; COONIOAATh MpaBmia OE30MacHOro Tpyda Npu
IIPOBE/ICHUH MCCIIEJOBAHUM B paMKaxX yueOHOT0 3KCIIepUMEeHTa U yuyeOHo-
HCCIIEIOBATENbCKON  JESITEIbHOCTH €  HUCIOJb30BaHUEM  IIHU(PPOBBIX
U3MEPUTENIbHBIX ~ YCTPOHCTB M J1JaOOpaTOpHOro  00OpYyIOBaHHUS;
c(OPMHPOBAHHOCTh MPEICTABICHUNA O METO/AaX TIOJIyYeHUS Hay4YHBIX
aCTPOHOMUYECKUX 3HAHWM;

7) c(hOpMUPOBAHHOCTh YMEHHS PEIIaTh PAcUETHHIE 3a/1aud C
SIBHO 33JJaHHOM (PM3MUECKOM MOJEIBIO, UCIIOJIb3Ys (U3NUYECKHUE 3aKOHBI U
MIPUHIUIIBI; HA OCHOBE aHAJM3a YCIIOBHS 3a/1a4d BBHIOWPATh (PU3UYECKYIO
MOJIeJb, BBIIENATh (PU3MUECKUE BEJIWYMHBI U (OPMYJbI, HEOOXOAUMBIE
JUIs €€ pelIeHUs, MPOBOJUTh pacyeTbl U OLIEHUBATh PEAJbHOCTD
MOJTy4YEeHHOT0 3Ha4eHUs (U3NYECKO BEIMUYUHBI; pellaTh KauyeCTBEHHBIE
3alayd,  BBICTpaMBas  JIOTMUECKH  HENPOTUBOPEUMBYIO  LIEMIOYKY
pacCyXIeHUM C ONOpOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(buznvecKue sSBICHNUS,

8) Cc(OPMHPOBAHHOCTh YMEHHS TPUMEHATh MOJy4YEHHBIE
3HAHUA JUISl OOBSICHEHMS YCJIOBUU MPOTEKaHUsSI (PU3NYECKUX SIBICHUN B
IPUPOAE W AJI IPUHATHSA INMPAKTUYECKHX DEIIEHUH B IOBCEIHEBHOU
XKU3HU JUIsl oOecriedeHus 0e30MacHOCTU MpU OOpalleHuH C OBITOBBIMU
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMM, COXPaHEHMs 3/10pOBbSl U
cOOIOICHNUSI HOPMAKOJIOTHYECKOIO IMOBEACHUSI B OKpYXKaIoIeH cpene;
MOHUMaHHE HEOOXOAMMOCTH NPUMEHEHUs JOCTIKEHUH (u3uku u
TEXHOJIOTUH JIJIs1 palliOHAJILHOTO MPUPOAO0NOIE30BAHUS;

9) c(OpPMHPOBAHHOCTb COOCTBEHHOM MO3UIMU 110 OTHOILIECHHIO
K ¢usnyeckol HHPOpMAlMM, TOITy4aeMON U3 pa3HbIX MCTOYHUKOB,
YMEHUH  HCHOJB30BaTh  IM(POBBIE  TEXHOJNOTMH  UId  TIOMCKA,
CTPYKTYpUPOBAHHUS, HWHTEpIpETAllM M TpEeACTaBIEHUS Yy4yeOHOH U
HAYYHO-TIONYJISIpHOW MH(GOpMAIMK; pa3BUTHE YMEHHMH KpPUTHUECKOTO
aHaJIM3a MoytydaeMoil uHdopmanuu;

10) oBmageHue yMEHUSIMH PabOTaTh B TPYIIE C BHITOJHEHUEM
pPa3IMYHBIX COLMAJBHBIX pOJIeH, IUIaHUPOBaTh pPadOTy  TPYIIIIbI,
palMOHAIBHO PACHIPENEIATh ACSITEIbHOCTh B HECTAHIAPTHBIX CUTYALUsX,
a/IeKBaTHO OIIEHMBATh BKJIAJ KaXJIOTO U3 YYaCTHUKOB I'PYIIbI B pellIeHHE
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paccMaTpuBaeMoi mpoOIeMBbl;

11) oBnagenue (chopMHUPOBAHHOCTH MPEACTABICHUIN) TTpaBUIaMHU
3anmucu pu3uuecKkux GopmMyi peabeHO-TOUCUHONU CUCTEMBI 0003HAYCHUN
JL.bpaitnst (151 CIIeTIbIX ¥ CITA0OBUASAIIMX 00YJarOIINXCs).
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4.2. ®@oHA OULEHOYHBIX CPEeICTB /Ui TPOBeeHUs] NPOMEKYTOYHOM
aTrecTaluy 00y4aroUUXCcs M0 JMCUMILVIHHE

IToxa3aTenn n KPUTECPHUH OLICHUBAHUSA KOMHeTeHIII/Iﬁ
Ilokazarenu wu KpUTCpHUH OLCHHUBAHUA KOMHCTGHHHﬁ, OIMKMCAaHHUC MIKaJd
OOCHHUBAHUA COACPIKATCA B IIPUIOKCHUU 1.

KoHTpoJibHBIE U TECTOBbIE 32JaHUS
KoHTposibHBIE 331aHus COIepKATCS B IPUIIOKEHHUH 1.

MeToanueckue MaTepuabl

MeToaudeckie MaTepHalbl, OMPEACSIONINe MPOLEAYPhl OIICHUBAHUS 3HAHUH,
YMEHUM, XapakTepu3ymlmx Q(OpMHUpPOBAHHWE KOMIIETEHIMH, coaepxkaTcsi B
npuiioxeHuu 1.
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IIpunoxenne 1
KoHTpoJibHO-011eHOYHBIE CpeacTBa
AJISl NPOBeJAeHUs IPOMEKYTOYHONM aTTeCTALIMU N0 JUCHHILIHHE
OVY/.11 ®PU3UKA

1.1. ®opma NpoOMe:KYTOYHOI aTTeCTAIMMU: YK3aMeH (2 ceMecTp).

1.2. Cucrema oueHUBAHUSI Pe3yJIbTATOB BbINOJTHEHHUS 32/ IaHUI

OLIGHI/IBaHI/IC PE3yJIbTAaTOB BBIINIOJIHCHU A 3aﬂaHHﬁ HpOMC)KyTO‘-IHOfI aTTeCTaluu
00yYaroImuxcs OCYILECTBIIAETCS Ha OCHOBE CIIEAYIOIUX MPUHIUIIOB!

JIOCTOBEPHOCTH OLICHKH — OIICHMBAETCS YPOBEHb C(HOPMUPOBAHHOCTH 3HAHWUW, yMEHUH,
IIPAKTUYECKOI'O OIbITa, OOMMX M HPOPECCHOHATBHBIX KOMIIETEHLUH, MPOJAEMOHCTPUPOBAHHBIX
O6y‘-IaIOH_II/IMI/ICSI B XOJA€ BBIIIOJTHCHHUA 3aJaHUA,

a/IEKBaTHOCTHU OILICHKH — OLICHKA BBIIIOJHEHUS 3a/laHUil JOJKHA POBOJAUTHCS B OTHOLICHUU
TEX KOMHGTCHHHﬁ, KOTOPBIC HGO6XOI[I/IMI)I JJIsL 3(1)(1)6KTI/IBHOFO BBIINIOJIHCHUA 3a1aHUA,

HA/IeKHOCTH OLIEHKUM — CHUCT€Ma OLICHMBAHHUS BBIIOJHEHUs 3aJaHuil J0KHA oO0najnaTh
BBICOKOW CTEIMEHBI0 YCTOWYMBOCTH TPH HEOJHOKPATHBIX OICHKaX YpPOBHS C(HOPMHUPOBAHHOCTH
3HAaHUI, YMEHMH, NPAKTUUYECKOrO0 OIbITa, OOLUMX U NPO(PECCHOHANBHBIX KOMIETCHLUH
o0OyJaromuxcs;

KOMILJIEKCHOCTH OLICHKH — CHCTEMa OLICHMBAHUS BBIIOJHEHMS 3aJaHUH JIOJKHA MO3BOJIAThH
WHTETPATUBHO OIICHUBATH 00IIHE U MPOo(ecCHOHATBHBIC KOMITIETEHITUN 00yYarOXCs;

O0BEKTUBHOCTH OLIEHKHM — OLIEHKA BBIIOJHEHHUS KOHKYPCHBIX 3aJaHUil JOJKHA OBbITH
HE3aBHUCUMOM OT 0coOeHHOCTeH NpOo(eCcCUOHAIbHOW  OpUEHTAllMM WM  HPEeArno4YTEeHUuM
IIpernoiaBaTenieil, OCyIeCcTBIAIONUX KOHTPOJIb UM aTTeCTALHIO.

[Ipy BBINOJHEHUM MPOLEAYP OLEHKU 3aJaHUM HCHOJB3YIOTCS CIEAYIOIUE OCHOBHBIE
METO/bIL:

MCTO/ pacucTa NEPBUIHBIX 6aJIJIOB;

METO/1 pacyeTa CBOJHBIX 0aJlJIOB;

Hcnonp3yetcs nsatu 6anbHas 1IKana i OLIEHUBaHUSI Pe3yJIbTaTOB 00yUEeHMUS:

IlepeBoj naTy GasbHOM IIKAJIBI yyeTa pe3yNbTaToB B ISITH OAJIbHYIO OLIEHOYHYIO IIKaJly:

Ounenka KosnnuyecTBo 02,1108, HAOpaHHBIX 32 BHINOJIHEHHE
TEOPEeTHYECKOr0 M MPAKTHYECKOI0 3aJaHu,
cpeaHuii 0a/171 10 HTOraM aTTecTalluu

OreHKa 5 «oTIHYHOY 4,6-5
Orenka 4 «Xoporo» 3,6-4,5
OneHka 3 «yA0BIETBOPUTEIBHO 3-3,5
OrieHKa 2 «HEYJIOBJIETBOPUTEIILHOY» <29

1.3. KoHTpO/IbHO-0IIEHOYHbIE CPeICTBA
1.3.1 3ananmne:
3amanmue:
1.CobecenoBanue 1o Borpocam (2 Borpoca).
2. Pemutsh 3amauy.

IIpumepHbIe Bonpochl codece10BaHUS
1 Mexanuueckoe IBHMKEHUE: OIpeelieHIe, TPAEKTOPHs, IIPOUICHHBIN MyTh, IEpeMeIleHHE,
CBA3b NIEPEMEIICHUS C KOOPAUHATAMU Tea.
2 PaBHOMepHOE JBIKEHHE: ONpeieIeHne, CKOPOCTh, IIEpeMElIeHN e, YPaBHEHUE IBUKEHUS. 3
I'paduk paBHOMEpHOTrO IBMXKEHUS. PaccMoTpeTs Ha mpumepe:
4 PaBHOYCKOPEHHOE JIBH)KEHUE: ONPEEICHNE, YCKOPEHUE, CKOPOCTb, IEPEMEILICHHE.
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5 I'padpuik CKOPOCTH MPHU PABHOYCKOPEHHOM JIBUKEHHH.

PaccmotpeTs Ha mpumepe:

6 CBoboaHOe nmajzieHue Ten. Y CKopeHue cBoOoHOoro najieHus. Kunematuueckue ypaBHEHHs
pu CBOOOTHOM TIaJICHHH.

7 JIBu>xeHHE MO/ YIJIOM K TOPU3OHTY.

8 PaBHOMepHOE ABM)KEHHE IO OKPY>KHOCTH.9

Nuepuus. [lepssiii 3akoH HeroToHA.

10 Macca. Cuna. Mueptaocts. Bropoii 3akon HetoToHa 1 €ro 0COOEHHOCTH.

11 Tperwnii 3axkoH HptoTOHA U €r0 0COOEHHOCTH.

12 lepopmarus u ee Buasl. Cuna ynpyroctu. 3akoH ['yka.

13 3akoH BcemupHOTro Tsrorenus. Cuma TsSsKecTH.

15 Bec Tena. HeBecomocts. Bec Tena, NBHKYIIETOCs ¢ YCKOPEHHUEM.

16 Cuna Tpenus. [[BrxkeHne 1Mo IeMCTBUEM CHITBI TPCHHS.

17. Umniynbe Tena. 3aKOH COXpaHEHUsI UMITYJIbCca

18 Mexanundeckast paboTa ¥ MOIITHOCT.

19 Kunernueckas YHEprusi.

20 IToTeHmanpHas SHEPTHUSL.

21 3aKkoH COXpaHEHHS OTHON MEXaHUYECKON SHEPTHH.

22 CobOoaHble U BBIHYXKICHHBIC MeXaHHueckue kojebanus. [lapameTpsl koneGaTenbHOTO
neuxenus. [lepuon konebanuii MaTeMaTHYECKOTO U MPYKUHHOTO MasiTHHUKA.

23 MexaHWYeCcKHe BOJHBI: ONpEACTICHHEe, YCIOBUS BO3SHHKHOBEHUS, BHbI BOJH, JUIMHA
BOJIHBI.

24 3BYKOBBIC BOJIHBI: OIPENEIIEHUE, HMCTOYHHK 3BYKOBBIX BOJH, CKOPOCTh 3ByKa B
Pa3IMYHBIX CpellaX, XapaKTePUCTUKH. YIbTPa3BYK U €ro MpUMEHEHHUE

25 OcHosable nosiokeHnss MKT u ux onbiTHOE 000CHOBaHHE. XapaKTEPUCTUKH MOJICKYII:
aTOMHasl Macca, Yuciio ABOraipo, KOJMYECTBO BEIIECTBA, MOJISIPHAS Macca.

26 CtpoeHue TBEPABIX, KUAKHX U Ta3000pa3HbBIX Tell.

27. Uneansubiii ra3. OcHoBHoe ypaBHeHne MKT. Cps3p naBineHHs WAeaIbHOTO Tasza C
KMHETUYECKOM 3HEpruei MmocTynareabHoro ABMKEHUS MoJieKyll. CBs3b AaBJIE€HUS HI€aTbHOTO Ta3a
C IJIOTHOCTBIO rasa.

28. AOcomroTHas Temmeparypa. Temmeparypa — Mepa cpenHell KWHETHYeCKOW HSHEepruu
JBMOKEHUS MoJieKyll. CKOpOCTH MOJIEKYI.

29. YpaBHEHHUE COCTOSHUS UACATHLHOTO ra3a (ypaBHeHne MenneneeBa-Kiamnelipona).

30 M3otepmuueckuii mpouecc: onpezencHue, 3akod bois-Mapuotra, rpaduku npoiecca.

31 N306apHbIii Iporiecc: onpeneneHue, 3akoH I eit-Jlroccaka, rpaduku mporecca.

32 M3oxopHbIii porecc: onpenenenue, 3akoH Llapis, rpaduku npouecca.

33 IlapooOpa3oBanue: UCMIapeHHE, KATICHUE. Y IeIbHAS TEIJI0Ta Tapoopa3oBaHus. 34
Haceplnennsiit map. 3aBUCUMOCTD JIaBJICHUS HACBHIILIEHHOT'O 11apa 0T TEMIIEpaTypbi3S
BnaxHocTh Bo3ayxa u ee uamepenue. OTHOCUTENbHAs BIaXKHOCTh BO3/1yXa
36 Kpucramiuyeckue Tena u amopdHbie Tena. [lnapnenue. Y qenpHas TerioTa iaBIeHUs..
37 BHyTpeHHsIst 2HEpTHs. BHYTpeHHSSI DHEPTUST OTHOATOMHOTO HieadbHOro ra3a. CrocoOsr

W3MEHEHHS BHYTPEHHEH YHEPTHH.

38 Pabota B TepMOAMHAMUKE.

39 IlepBblii 3aKk0H TepMoaAMHAMHKH. [IprMeHeHne nepBoro 3aKoHa TEPMOAMHAMUKHU K
M30IPOLIECCaM.

40 Dnextpuyeckoe noje. CBONWCTBA AEKTPUUYECKHUX TMOJIEH U UX CUIIOBBIE XapaKTEPUCTUKH.
3akoH Kynona

41 PaboTa 37€KTPUUECKOr0 MOoJIsd. DHEPreTUYeCKHe XapaKTePUCTHKH dJIEKTPUIECKOTO MOJIS:
MOTEHIM AN, HanpspKeHne. CBsA3b HANPSHKCHHOCTH M HAIIPSDKEHUS

429nexktpoeMkocTb. KoHeHcaTOphl. DHEPIUs 3apsyKEHHOTO KOHJAEHCATOPA.

43 Bunbl coeTMHEHHS KOH/IEHCATOPOB
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44 DnexTpUuyECKUN TOK: OIpENEICHHE, HANpaBICHHUE, XapaKTEpPUCTUKU. 3akoH Oma s
y4JacTKa Lenu
45 TlocnenoBarenbHOE U MapajuleIbHOE COEJUHEHNE TPOBOJIHUKOB, OCOOEHHOCTH ITHUX
COCIMHEHU I
46 DJIC. 3akon Oma 151 TIOJIHOM 1SN
47 PaboTa 1 MOLTHOCTH TOKa. TeroBoe JelcTBre Toka. 3akoH [xoyns-Jlenna.
ITpoBOIHMKY B JIEKTPUUECKOM T0JI€. J{UIEKTPUKH B 3JIEKTPUUECKOM I10JIE.
48  DnekTpuyeckuii TOK B mouynpoBoaHukax. CoOcTBeHHass  IPOBOAMMOCTH
HOJTyIIPOBOTHUKOB
49 TIpoBOAMMOCTH MOIYIPOBOAHUKOB MPU HATHUYHH IPUMECEH.
[TomynpoBOIHUKOBBIE TPUOOPEI
50 MarnuTHOE ToJIe: ONpeIeIeHNe, HAapaBIeHUE, IPABUIIO MIPABOM PYKH, XapaKTEPUCTHKU
1ol (MarHUTHash WMHAYKLUS, MarHUTHBIM MOTOK, HAIpPsYKEHHOCTb, MAarHUTHas NPOHMLAEMOCTb
Cpelpl). DHEPrUusi MarHUTHOTO MOJIS
51 Cuna Amnepa. Cuna Jlopenua. [IpaBuso neBoit pyku
52 SlBnenue anekTpoMarHuTHOW HHAYKIMHA. [IpaBumo JIeHma.
53 3axoH sneKkTpoMarHUTHOM uHAYKIMH. DJ{C HHAYKIIUY B IOABMKHBIX ITPOBOIHUKAX 54
SAnenue camonnaykuu. MuayktuBHocth. D/1C caMOUHyKIIMU
55 CB0o0OOHBIE U BBIHYKICHHBIC 3JIEKTPOMarHuTHhIE kojebanus. KonebaTenbHblil KOHTYP.
Ilepros cBOOOAHBIX IEKTPUUECKUX KOJIeOaHMI
56 Ilepemennslii Tok. Llenu mepeMeHHOT0 TOKA C aKTUBHBIM CONPOTHBIICHHEM, C KaTYIIKOU
U KOHJeHCaTOpoM. JlelficTBytoIIMe 3HaUeHUs CUJIbl TOKA U HAIPSKEHUS
57 Tpancdopmaropsl. Koaddurment rpanchopmanuu. [Tpumenenus TpanchopMaTopos.
58 DexkTpoMarHUTHBIE BOJHBI U UX SKCIIEPUMEHTaIbHOE 0OOHapyxkeHue. CBOHCTBa
3JIEKTPOMArHUTHBIX BOJIH. OTPBITHIN KOJIeOaTeNIbHbIH KOHTYP
59 Uzobperenune paguo A.C. ITormossim. [Ipuanun pagnocss3zn60
Ckopoctb cBeta. [Ipupona cBeta. 3akoH oTpakeHus cBeTa 61
[Tpenominienue cBeta. 3aKOH MPEIOMIIEHHUS CBETA
62 IlosnHOE OTpaXkeHHE CBeTa
63 JIunzel. ®opmyna TOHKOM JTUH3BI64
Hucniepcus ceera
65 Unrepdepenuus BoiaH. UnTepdepenius crera
66 /Iudpakuus ceera
67 NndpakpacHoe u ynprpaduoiaeToBoe u3iydeHue. PEHTTeHOBCKOE U3TyueHne
68 ®oT03(pPeKT u ero 3akoHbI
69 Teopus pororddexra. Dopmyna DitHmreitHa s Goroddpdexra
70 ®oronsl. [Ipumenenue pororddexra
71 Ctpoenue aroma. OnbiThl Pesepdopaa.
72 Tlocrynatel bopa. ATom Bogopoja o bopy
73 OTKpBITHE PAIMOAKTUBHOCTH. O-, 3-, Y- U3My4deHns. PannoakTuBHbIE TpeBpameHus /4
SAnepusbie cunbl. CTpoeHNE aTOMHOIO Spa
75 DHeprus CBA3W aTOMHBIX sAEp. S nepHble peakuun
76 Jlenenue Tsxensix aaep. LlenHsle saepHble peakuuu
77 SInepublii peaktop. TepmosiniepHble peakIUK
78 3akoH paaMoakTHBHOrO pacnana. l[lomydeHue pagMOakTHBHBIX H30TOMOB M MX
IpuMeHeHne. bronornueckoe AeiMCTBUE PaIMOAKTUBHBIX M3Ty4EHUN
79 DneKTpUYEeCKH TOK B JIEKTPOJIUTaX. DIEKTPOJIN3 U €r0 3aKOHbI
80 DnexTpuyecknii TOK B razax. HecamoctosTenbHbIN pa3psa. CaMOCTOATENBHBINA pa3psia U
€ro BHU/IbI
81 DreKkTpUYECKHi TOK B BAaKyyMe

24



82 Iloctymarel OiHmTeiiHa. IlpocTpaHcTBO M BpeMs  CIELUAIBHOM  TEOpUHU
OTHOCHUTEIILHOCTH
83 CBs13b Macchl U 3HEPruM CBOOOIHON YaCTHUIIbI. DHEPTHs TOKOSI

[IpumepHble NpaKTHUYECKHE 3aJaHUS

Ilepeyens 3axa4:

1. ABromoOWib ypansercs OT MOCTa, JBUTasCh PAaBHOMEPHO M MPSMOJIUMHEHHO CO
CKOpOCThIO 72KM/4. Ha KakoM paccTOSSHUM OT MOCTa OKakeTcs aBTomMoOuib yepe3 10c, eciou B
HavaJIbHbI MOMEHT BPEMEHU OH HAaXOJWICS OT Hero Ha pacctossHuu 0,2 km?

2. Benmocuneauct, aBurasch paBHOMEpPHO, npoeskaeT 20 m 3a 2¢. Onpeaenure, Kako MyTh
OH IIPOEJET NPH JIBUIKEHUU C TOH ke ckopocTbio 3a 10c, 20c?

3. Cxoibko BpeMeHu O0yaeT naaath Teno ¢ BeicoThl 0,02 kM, 0,08 km?

4. Yemy paBHa cujia TPEHMsI, €CIIU MOCJIE TOIYKa BaroH Maccoil 20 T octaHoBwmiics uepe3 50
C, Ipoiias pu 3TOM paccTosinue 125m?

5. Uepe3 CKOJBKO BpEMEHU OCTAaHOBHUTCS aBTOMOOWIL Maccod 1000 Kr, IBHKYIIMICS CO
CKOPOCTBIO 72 KM/4, €CIIi BBIKIIOUUTH JABUTaTenbh? CpelnHss cuia CONpOTUBIEHUS ABMKeHUio 0,2
kH.

6. /IBa Msuya OpoIlIEHBI BEPTHKAILHO BBEPX CO CKOpPOCThIO 36 kM/4 u 18 kM/4. Ha kakoi
BBICOTE KHMHETHYECKAas SHEPTHUs Ka)XXJI0ro Msda CTaHET PaBHOM ero MOTeHIUaIbHON?

6. B poriecce M30XOPHOTO OXJIAXKICHHS TaBJICHUE ra3a YMEHBIIWIOCHh B 3pa3a. Kakoii Obiia
HayaJgbHasg TEMIIEpaTypa rasa, eclii KOHeyHas TeMIepaTypa crana pasHoii 27°C u 47°C.

7. JIns n306apHOro HarpeBaHus rasa, KOJIM4YecTBO BemectBa kotoporo 800 monb, Ha 500 K
eMy cooOupu konudectBo TernoTel 9,4 MJ[x. Onpenenuts paboTy ra3a M U3MEHEHHE €ro
BHYTPEHHEHN YHEPTUU

8. Ha ckonmbko M3MEHWJIAch BHYTPEHHSS SHEPTHUsS Ta3a, €ClU €My COOOIIMIA KOJIUYECTBO
teroTel 20 xJ[x u coBepumu paboty Hax razom 30 k/[k? ecim emy cooOUMIIM KOJIWYECTBO
terioThl 30 k[ u coBepumim padboty Haxa razom 40 kJx?

9. Kakoe KOJMYECTBO TEIUIOTHI HYXHO IEpeaTh Taszy, YTOObI €ro BHYTPEHHSS DHEPTHUs
yBenuuniack Ha 45 /I, ¥ mpu 3ToM ra3 coepiui padoty 65 kJx u 0,5 MIx?

10. Ha xakoM pacCTOSIHUM HAaXOATCS APYT OT Jpyra ToyeuHsle 3apsasl 2 HKi u 5 vKi, ecnm
OHH B3aUMOJICHCTBYIOT ApyT ¢ aApyrom c¢ cuioit 9 MH? 0,05H?

1.3.2. Kputepun oueHKH

Baaasl 3a
Kpurtepun oieHKH K TeOpPeTHYECKOMY 32/1aHUI0 KpPUTEepUH
OLICHKH

MakcuMaJbHBIA
oamia -1

1 - IEMOHCTPHUPYET TIyO0KOe, OJIHOE 3HAHUE U TTOHUMaHue (PU3UIECKOM 1
CYIIIHOCTH PacCMaTpUBAEMBbIX SBJICHHH U 3aKOHOB,;

- JITaeT TOYHOE ONpeACNeHHEe WM HCTOJIKOBAaHWE OCHOBHBIX TTOHSTHIA,
3aKOHOB, TEOPUH, PU3NUECKUX BETMUYUH U UX €IUHUI] U3MEPEHUS;

- BepHO 0(OpMIISieT COMYTCTBYIOIIME OTBETY 3amucu GpopMmyil, rpadukmy,
PHUCYHKH, CXEMBI;

- TIPU OTBETE JICMOHCTPHUPYET CAMOCTOSTEIILHOCTh CYXKICHUH, IPUBOIUT
BEPHBIEC apI'yMEHTBHI, JIeJIaeT MPaBUJIbHbIE BHIBOJIBI,

- TOCIIEIOBATENBHO, YETKO, CBSI3HO, JIOTUYHO M 0€30IMO0YHO M3jIaraet
y4eOHbIM Marepuan, TMpaBHWJIBHO M OOCTOSTENbHO OTBEYAaeT Ha
COITYTCTBYIOIIIHE BOIPOCHI




- JEMOHCTpPHpPYET 3HaHME€ W TOHMMaHHE (U3UYECKON CYIIHOCTH

0,7

paccMaTpUBaeMbIX SBICHUH M 3aKOHOB, HCIIBITBIBACT HECYIICCTBCHHBIC
3aTpyJHEHUS B BBISBICHUU B3aUMOCBS3H (PU3NYCCKUX  SIBICHUH,
3aKOHOMEPHOCTEM;

- B OCHOBHOM TIPaBHJIbHO, 0€3 H3MCHEHHS OCHOBHOW CYTH, JaeT
OTpENeNICHUsT TIOHATHUN, WCIIOJB3YIOTCS HAay4YHbIE TEPMHHBI TIPH
WCTOJIKOBAaHUHU 3aKOHOB, TEOPUU, (PU3NYCCKUX BEIUYUH U HX CIUHUIL
HU3MEpPCHHUS;

- BEpPHO, HO C HE3HAYUTEIILHBIMU OMIMOKAMH BBHITIOJTHSET 3alkCH
dbopmyi, rpadKH, pUCYHKH, CXEMBI,

- MIPU OTBETE JIEMOHCTPHUPYET CAMOCTOSATEIBLHOCTh CYXKIEHHUM, BBIBOJIBI
BEpHBIC, HO HEJIOCTATOYHO apTyMEHTUPOBAHBI;

- B ONpPEACICHHOH JIOTMYECKOW TOCIEA0BATSIPHOCTH  yUEOHBIN
MaTepuai u3jaraeT, Ipyu OTBETE Ha BOMPOC JIOMYCKAET HECYIECTBEHHBIC
omuOKu U (Wian) He Oonee BYX HEIOYETOB, KOTOPBIE CTYIACHT MOXKET
UCIIPABUTHh CaMOCTOSITEIIBHO TIPU TPEOOBAHWMH IPEIOAaBaTEls; dacT
MIPABHJIBHBIC OTBETHI HA CONTYTCTBYIOIINE BOITPOCHI

- packpblBacT OCHOBHOE COJEp)KaHHUE Yy4eOHOTO Marepuaia, HO
00HapYXKUBAIOTCSI CYIIECTBEHHBIC MPOOEIBI B MOHUMAHUH B3aUMOCBSI3H
(bU3NUECKUX SIBIICHUH U 3aKOHOMEPHOCTEH;

- JIONyCKaeT OMMOKH B ONPEICIICHUH M HCTOJIKOBAHWU OCHOBHBIX
NOHSATUH, 3aKOHOB, TEOpUH, (PHU3MUECKUX BEIUYMH W WX CIUHHMII
U3MEpPEHUS, KOTOpPhIE MOXKET HCHPABHTh CAMOCTOSITSIBHO WJIM TIpU
HEOOJIBIIION MTOMOIIH IPEToIaBaTelIs;

- C CYIIIECTBEHHBIMH OIIMOKAMU BBITIOIHSCT 3aKCh (OPMYII, TpaduKOB,
PHCYHKOB, CXEM, KOTOPBIE CTYACHT IIOCJIE 3aMCUaHHs YCTpaHSET
CaMOCTOSITEIILHO;

- CaMOCTOSITENbHO (DOPMYIHPYET OTBET HA BOMPOC, MPUBOJUT YaCTUIHO
BEpHBIC apTyMEHTHI, OT/CIbHBIC BBIBOJIBI HENb3s CUUTATh BEPHBIMU U
000CHOBAaHHBIMH;

- HapylleHa JIOTHYECKas IMOCIEA0BATEIbHOCTh U3JIOKEHUS YIeOHOTO
MaTepuaia, Ipu OTBET€ Ha BOMPOC JIOMyIeHa OJHa Trpybas ommubka u
(wnu) Oosiee ABYX HENOYETOB; CTYIEHT HCHBITHIBAET 3HAYUTEIHHBIC
3aTpyJHEHUS, OTBEYasi Ha COMYTCTBYIOIINE BOMPOCHI

0,5

- CTYIEHT HE MOXET OOBSICHUTh  (PU3WYECKOW  CYIIHOCTH
pacCMaTpUBaeMBbIX SIBJIEHUH W 3aKOHOB, BBISIBUTb B3aUMOCBS3H
(bu3nyeCcKuX SIBICHUN U 3aKOHOMEPHOCTEN;

- HE 3HAeT WM J1aeT HEBEPHOE ONPEIEIIEHUE U UCTOJIKOBAHUE OCHOBHBIX
MNOHSTUM, 3aKOHOB, TEOPHM, (U3MUECKUX BEIMYMH U UX EIUHMUII
MU3MEpEHMS;

- HE BEpHO BBINOJIHAET 3aMuch GOpMyIl, rpadKOB, pUCYHKOB, CXEM

UToro
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Kpurtepuu onieHKH K NPAKTHYECKOMY 3aJaHUI0

Baaasl 3a
KPUTEPUH OLIEHKH

OdopmiieHue ycaoBus 3aJaHus MakcuMaabHbIH
o0asi1 — 0,4 6anaa
- BepHO 0(pOPMJICHO YCIIOBHE 3a1a4H, TPEACTABICHBI BCE 0,4
bu3HYeCKUe BETMYUHBI
- yCIIOBHE 3aaHUs OPOPMIICHO ¢ HE3HAUYUTEITLHBIMU 0,2
HETOYHOCTSIMHU, TIPEICTABIICHBI HE BCE (PU3NICCKUE BETUIHHBI
- yCJIoBHE 3aaHusl OOPMIIECHO HEBEPHO 0
Hcnoab3oBanne pusndeckoi CHMBOJINKH MakcuMaabHbIH
oas —0,5 6am1a
- BEpHO 0003HaY€HbI CHMBOJIBI B YCIIOBUH 33/1a4U U B 0,5
dbopmysax, UCIOIB3YEMBIX B PEIICHUH 3aa91
- BEpHO 0003HaY€HBbI CHMBOJIBI B YCIIOBUH 33J1a4H, JOMyIneHa 1 0,4
HETOYHOCTH B (hOpMyJiax, UCIOJIb3YEMBIX B PEIICHUH 3a/1a4H
- onyiieHa 1 HETOYHOCTh PH 0003HAYEHUU CUMBOJIOB B 0,3
yCIIOBUU 337auu, 1 HETOYHOCTH B (POpMyax, UCIOIb3YEMbIX B
PEIICHUH 3aa4H
- IOTIyIIEeHO 2 U 60Jiee HETOYHOCTU ITPHU 0003HAYCHHUH 0
CHUMBOJIOB B YCJIOBHH 33J1a4d, 2 U 00JIee HETOUHOCTEH B
dopMyIiax, UCIOJIB3YEMBIX B PEIICHUH 33[a9H
Codiro1eHne aJIropuTMa peiieHus MakcuMAaabHbI
0asI —
0,3 6aa1a
- pelleHune 3a7a4u OCYIIECTBISETCS 0 AITOPUTMY: IIEPEBOT 0,3
SIMHHMII U3MEPEeHHS (PU3NUECKUX BEIMYUH B MEXTyHAPOIHYIO
cuctemy enunui (CH); 3anuch He0OXOIUMBIX (PU3HUECKUX
dbopMmyI1; MaTeMaTHUYECKU pacyeT 1o Gpusnyueckoit hopmyse
- QITOPUTM PEIICHHS 3a/1a91 OTCYTCTBYET 0
IMepeBon enuul u3MepeHus PU3NIECKUX BeJTUYHH B MakcumMaabHbBIH
MexnayHapoanywo cucremy exunun (CH) o0a1 —0,3 6amna
- BEpPHO TIEPEBEACHBI pacUeThl NIEPEBO/IA BCEX €UHUII 0,3
U3MepeHus PU3NYECKUX BETMUMH B MEXIYHAPOIHYIO CUCTEMY
equaut (CH)
- nomyiieHa 1 omuOKa mpy MPOBEJCHUH pacyueTa IepeBo/ia 0,2
eMHHUII U3MEpeHHs (PU3NUeCKUX BEIMYUH B MeXTyHApOIHYIO
cuctemy enunui (CH)
- IOMyIIeHbI 2 ONIMOKY TP TIPOBEJICHUN pacyeTa IepeBoa 0,1
€MHHUII U3MEpEeHHs (PU3NUECKUX BETHUUH B MexayHapOaHYIO
cuctemy enunuil (CH)
- HEBEPHO MPOBEJICHBI PacUeThI IIEPEBOIA BCEX SAMHHII 0
u3MepeHus PU3NIECKUX BEIUYUH B MeXIyHAPOAHYIO CUCTEMY
enunuil (CH)
HUcnoab3oBanune pusndeckux GpopmyJ 1Jis penieHus MakcuMaabHbIH
3aJa4u oas —
0,5 6aa1a
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- BEPHO U TIOCJICIOBATENILHO 3aMMCaHbl Bce (OPMYJIbI B
COOTBETCTBUH C CUMBOJIMKON, HEOOXOMMBIC JIJIst
YCTaHOBJICHHSI COOTHOIICHHUS CYIIECTBYIOIETO MEXTY
(bU3NUECKUMU BETUIUHAMHE

- IPaBUJILHO COCTABIICHBI YPABHEHUSI, CBSI3bIBAIOIINC
(bu3HYECKUEe BETMYUHBI

0,5

- BEpPHO, HO HEIOCJIEI0BATENIBHO 3aHCaHbl (POPMYJIBI B
COOTBETCTBUH C CUMBOJIMKON, HEOOXOJUMOH JUIst
YCTAHOBJIEHUS] COOTHOIIEHHUS CYLLIECTBYIOIIETO MEXKAY
(GU3MYEeCKUMU BETMYUHAMU

- IPaBUJIBHO COCTaBJICHbI YPABHEHMSI, CBA3BIBAIOILINE
(bu3nyecKre BeIMUYHUHBI

0.4

- (hopMyIIBI 3aTTMCaHbI IOCTIEI0BATENBHO, HEBEPHO 3amnucana 1
dbopMyIia B COOTBETCTBHH C CUMBOJIMKON, HEOOXOIUMOM TSt

0,3

YCTaHOBJICHUS] COOTHOIICHUS CYIIECTBYIOIIETO MEXKTY
buznYeCKUMU BETHUYNHAMU

- TOMyIIIeHa OJIHA OIIKOKA MPU COCTABJICHUU YPAaBHEHUA,
CBSI3BIBAIOIINX (PU3NICCKUC BEITNIMHBI

- (hopMyIIBI 3aMKMCaHbl HETIOCIIEI0BATEILHO, HEBEPHO 3alMcaHa
1 popmyna B COOTBETCTBUM C CUMBOJIHMKOM, HEOOXOIUMOM JJIst
YCTaHOBJICHUS] COOTHOIICHHS CYIIECTBYIOIIETO MEXTY
(bU3UYECKUMY BETMIMHAMHI

- IOMyII[EHa O/IHA OITHOKA MPU COCTABIICHUH YPaBHEHUH,
CBSI3BIBAIOIINX (DU3UYCCKUE BETUIMHBI

0,2

- BCC q)OpMy.TILI 3alIMCaHbl HCBEPHO
- JOIIYIICHbI omnoOKa IIpHU COCTABJICHUH BCCX ypaBHeHHﬁ,
CBA3BIBAIOIINX (1)I/I3I/I‘-I€CKI/IG BCJIIMYHUHBI

MareMaTu 4eckue pacdersl 10 puznyeckum popmyJiam,
KOTOpPbIe XapaKTePU3yIT PacCMaTPUBaeMoe siBJIeHHE ¢
KOJIMYEeCTBEHHOM CTOPOHBI

MakcuMaJdbHbII
oay1 — 0,5 6aioB

- BEPHO MPOU3BENICHBI BCE MATEMATHIECKHUE PACUETHI IO BCEM
¢u3nueckuM GopmyinaM B COOTBETCTBHHM C €IMHUIIAMU
u3MepeHuit pusnueckux Bennuul (CH);

- BCE pe3yJIbTaThl MATEMaTUYECKHX PAcUeTOB COJIEpKaT

1M (poBOE 3HAUEHHE U COOTBETCTBYIOIIEE €My 0003HAUEHUE
eMHUIBl n3Mepenus puznueckux BenuuuH (CH)

0,5

- BEpHO ITPOU3BEIEHBl MaTEMaTHUYECKHUE PACUETHI IO BCEM
¢u3nveckuM GpopmysnaM B COOTBETCTBHHM C €IMHUIIAMU
nu3MepeHuit pusnueckux BennuuH (CH),

- B OJIHOM pe3yJIbTaTe€ MaTEMATUYECKOT0 pacyeTa CONEPIKUTCS
TOJIBKO €ro IU(POBOE 3HAUCHUE

0,4

- HEBEPHO MPOU3BECH MaTeMaTHUECKUi pacueT 1o 1
dusuueckoit popmyie, HO B COOTBETCTBUH C €AMHUIIAMU
nu3MepeHuit pusnueckux Benuuut (CH);

- B OJIHOM pE3yJIbTaTe MAaTEMAaTUYECKOTO pacuyeTa COAEPKUTCS
TOJIBKO €T0 IU(POBOE 3HAUCHUE

0,3

- HEBEPHO MPOU3BE/IEH MaTeMaThuyecKuil pacyer mno 1
dusuueckoit popmyine 0e3 ykazaHHs €AUHULL U3MEPEHHIA
¢uznueckux BenuuuH (CH);

- BCE pe3yJIbTaThl MAaTEMATUUECKUX PACUETOB COAEPIKAT TOIBKO
11 (poBbIE 3HAUECHUS

0,2

- HCBCPHO MPOU3BCACHBI BCC MATCMATUYICCKHUC PACUCTHI
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Oteer nocJie pemieHus 3a1a4u MaxkcumanabHbII
0aJst —
0,2 6aa10B
- 3a/1a4a B KOHLE PEUIEHMsI COAEPKUT BEPHBINA OTBET 0,2
- 33/1a4a HE COJICPKUT B KOHILIE PEIICHHs] BEPHOTO OTBETA 0
YcTHOE 00bsiICHEHNE pelIeHHus] 3a1a4M MaxkcumajbHbIi
0aJjt —
0,3 6an10B
- 00bsICHEHHUE pelIeHHs 3a/1aHUs MTOCIe0BaTEIbHO, CBSA3HO, 0,3
JIOTUYHO, BHIBOJI apTyMEHTUPOBAH U 00OCHOBAH; MIPaBUIIBLHO U
00CTOSITENNEHO JTaeTCsl OTBET (OTBETHI) HA COMYTCTBYIOIIHE
BOITPOC (BOTIPOCHI)
- He3HAYUTEJIbHO HapyIIeHa MOCJIeJ0BaTeIbHOCTD, JIOTHKA 0,2
00BSICHEHUS PEILICHUs 3aaHusl, BEIBOJIBI apTyMEHTHUPOBAHBI U
000CHOBAHBI; CTY/ICHT UCIIBITHIBAET HE3HAUUTEIHHbBIE
3aTpyJHEHMs, OTBEYasi Ha COMYTCTBYIOIIUE BOIIPOCHI
- 3HAYUTEJIbHO HapyIIeHa MOCIe0BATEIbHOCTD, TIOTUKA 0
00BSICHEHUS pelleHHs 3aJaHus (CTYIEHT HE MOXKET OOBSCHUTD,
KaKUM 00pa3oM IMPHUIIEN K PEIICHUIO 3aJaHus1), BEIBOJIBI HE
MOTYT CYUTAThCS apTYMEHTHUPOBAHHBIMU U OOOCHOBAaHHBIMU;
CTYJICHT WCIIBITHIBACT 3HAYUTEIHHBIC 3aTPYAHEHUS, OTBEYAs HA
COITYTCTBYIOIIIE BOTIPOCHI
3
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