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1. OBIIASI XAPAKTEPUCTUKA PABOYEM NPOI'PAMMBbI
OBHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI

1.1.06s1acTh NpMeHeHns pado4eii MporpaMMbl

Pabouast mporpamMmma yueOHOM NUCHUUILIIUHBI SBISIETCS YaCcThIO MPOrPaMMbl TOJITOTOBKU
cnequanucToB cpennero 3seHa (nmanee — IIIICC3) B coorBerctBUmM ¢ ®I'OC CIIO mo
cnenuanbHocT 1o  crenuanbHocTH  19.02.11 TexHonoruss NPOAYKTOB TMUTAHUS U3
PACTUTEIIBHOTO CHIPHSI.

YyeOHast TUCIUILTNHA BXOIUT B 001eo0pa3oBaTenbHbii 1uki [TTICC3

1.2 lean 1 nJIaHUpyeMble Pe3yJbTATHI OCBOCHUS JUCHUILUIUHBI:
B pesynbraTe OCBOEHHMS y4YeOHOW MUCIUIUIMHBI OOYyYalolmMiCs JOJDKEH JIOCTUYb
CJIEIYIOILME PE3YIIBTATHI:

JUYHOCMHbIE:

- YYBCTBO TOPJIOCTH M YBAXEHUSI K UCTOPUH U JOCTUKEHUSIM OTECYECTBEHHOMU
¢usznueckoil Hayku; (QUIMYECKH TpPaMOTHOE TOBEACHHE B MPOodecCHOHATLHOM
JeSITeIbHOCTH U OBITY MpU 0OpaIieHUuu C MPUOOpaMu U YCTPOHUCTBAMY;

- TOTOBHOCTh K MPOJODKCHHIO O0pa3oBaHUs W TOBBIIICHUS KBalu(pUKAIUU B
M30paHHON TPOQPECCHOHATIBHON JEATEIbHOCTH W OOBEKTUBHOE OCO3HAHUE POJIH
(bU3UYECKNX KOMIETEHIIUNA B 3TOM;

- YMEHHUE WCIOJIb30BaTh JOCTH)KEHUS COBPEMEHHOM (PU3MYECKOW HAyKu U
(bU3UYECKUX TEXHOJIOTUN ISl TIOBBIIICHUSI COOCTBEHHOTO MHTEICKTYaIbHOTO Pa3BUTHUS
B BEIOpaHHOM NpO(eCCUOHATBLHON 1eATEIbHOCTH;

- YMEHUE CaMOCTOSTENIbHO J0ObIBaTh HOBBIC i ce0s (uU3MYecKue 3HaHUS,
WCTIONB3YS IJIs1 TOTO JJOCTYIMHBbIE ICTOYHUKY UH(POpMAIUK;

- YMEHHUE BBICTPAMBATh KOHCTPYKTHMBHBIE B3aMMOOTHOILIECHHS B KOMAaHJIE MO
pENIeHI0 O0IUX 3a/1a4;

- yYMEHHE YIOpaBisATh CBOEW IO3HABATEILHOW JEATEIbHOCThIO, MPOBOJUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHS,

Memanpeomemuule:

- UCTOJIb30BAHUE PA3JIMYHBIX BUJIOB MMO3HABATEILHOU JAEATEIBHOCTU ISl PELICHUS
dbu3uyecknx 3ajad, MPUMEHEHHWE OCHOBHBIX METOJOB MO3HaHUS (HAOIIOACHMUS,
OTIMCAHUsI, U3MEPEHHUsI, SKCIIEPUMEHTA) JIJIsI U3YyUYCHHs PAa3IUYHBIX CTOPOH OKPYKAIOIICH
JICUCTBUTEIILHOCTH;

- HCTOJIb30BAaHUE OCHOBHBIX MHTEUICKTYyaJbHBIX OINEpalldii: MOCTAaHOBKM 3aayH,
dbopMynupoBaHMs ~ THMNOTE3bl, aHAIW3a W CHUHTE3a, CpaBHEHUS, O000O0IIeHNs,
CUCTEMAaTHU3allN, BBISBICHUS TPUUYUHHO-CJIEACTBEHHBIX CBS3€M, MOKMCKAa aHaJIOrOB,
dbopMynrpoBaHUs BBIBOJIOB ISl M3YYCHHS PA3IMYHBIX CTOPOH (PU3NYECKUX OOBEKTOB,
SBJICHMA W TIPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIMMOCTh CTaKUBATHCS B
npodecCUOHANIbHOM cdepe;

- YMEHHUE TEHEPUPOBATh HJIEM W OIPEACNATH CPEJCTBA, HEOOXOAMMBIC IS WX
peanu3anuu;



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

- YMEHHUE aHaJIM3UPOBATh U MPEACTABIATH, HHGOPMAIIUIO B PA3IMYHbBIX BUAAX;

- yMEHHE MyOJUYHO MPEICTaBIATh PE3ylbTaThl COOCTBEHHOI'O HCCIEIOBaHUS,
BECTH JIUCKYCCHHM, JOCTYMIHO M TapMOHMYHO coO4YeTas CcojJepkaHue ©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 U COBPEMEHHBIX TEXHOJOTUH, O BKJAJ€ POCCHUICKUX U
3apyOEKHBIX YUYECHBIX-(U3UKOB B PA3BUTHE HAYKH; MOHMMaHHUE (U3UYECKON CYIIHOCTU
HAOJIOIAEMBIX SIBJICHUM MHMKPOMHpA, MaKpOMHpa W Meramupa; IOHHUMaHUE poJid
ACTPOHOMHUHM B MPAKTUYECKOM JEATETbHOCTH 4YEJIOBEKAa 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
OOBACHATHL MX HA OCHOBE H3YYEHHBIX 3aKOHOB: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSMOJIMHEMHOE JBUKEHUE, CBOOOJHOE TMaJICHUE TeJ, JBHIKEHHE 110 OKPYKHOCTH,
UHEpLUs, B3aUMOJEUCTBUE TeJ, KOoJeOAaTeIbHOE MABM)KEHHE, PE30HAHC, BOJHOBOE
IBUKeHUE; TU(Py3usi, OpOYHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH M TBEPJIBIX TEI,
U3MEHEHHuEe o0beMa Tel NpH HarpeBaHUM (OXJAXJEHUH), TEIUIOBOE pPABHOBECHUE,
UCIIapEHUE, KOHACHCALIMs, TUIaBJICHNUE, KPUCTAJUIN3allMsl, KUIIEHUE, BIAXKHOCTh BO3/lyXa,
CBSI3b CpPEIHEW KMHETUYECKOW SHEPTUM TEIJIOBOIO ABMXKEHUS MOJIEKYJ] C aOCOJIIOTHOU
TEMIIEPATYpPOIl, TOBBIIICHUE JABJICHUS Ta3a MPU €r0 HArpeBaHUHU B 3aKPBITOM COCYIE,
CBA3b MEXAY IlapaMeTpamMHu COCTOSIHHS Tra3a B H30MpPOLECcCax; 3JIEKTpU3alUs Tel,
B3aMMOJICWCTBHE 3aps/iOB, HarpeBaHWe NPOBOJHUKA C TOKOM, B3aMMOJICHCTBUE
MAarHuTOB, JICKTPOMAarHUTHAasE UHAYKIMS, EMCTBUE MAarHUTHOTO TOJis 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 JMHEHYATOro CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHAs WU
UCKYCCTBEHHAs paIMOAKTUBHOCT;

3) BiajeHUE OCHOBOIOJATAONIUMH (U3NYCCKHMMU TOHATHSIMH M BEIMYHMHAMH,
XapaKTEepU3yIOIMUMHU (PU3NYECKUE MPOIECCHI(CBI3aHHBIMU C MEXAHUUYECKUM JIBUKEHUEM,
B3aMMOJICUCTBHEM  TeJI, MEXaHWYECKUMH KOJICOAHWSAMH 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, PaAOAKTUBHOCTBIO); BIIAJICHUE OCHOBOIIOJIaratoIuMH
ACTPOHOMUYECKUMH  TIOHSATHSIMH,  TO3BOJIIOIMIMMH  XapaKTEpPH30BaTh  MPOLECCHI,
OPOUCXONAIIME Ha 3Be3JaxX, B 3BE3JHBIX CHCTEMaX, B MEXIaJlaKTUUYECKOU cpele;
JIBIDKEHHE HEOECHBIX TeJI, DBOJIIOIIMIO 3Be3/ U BeeleHHoi;

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



3aKOH COXPaHEHUsS] UMITYJIbCa, MPUHIUIT CYNEPIIO3UIIMHU CHUJI, TPUHIUI PAaBHONPABHOCTHU
WHEPIUATBHBIX CHUCTEM OTCUETa; MOJICKYJIIPHO-KHHETUYECKYI0 TEOPHIO0 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 COXPAaHEHMsI HSHEPTUH, 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 pacmnaaa);
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
CTPOEHHS Ta30B, )KUIAKOCTEH U TBEPJIBIX TEJI, TOUCUHBIN dJIEKTPUUCCKUN 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 (U3MUCCKUX BEIMYWH, BHIOWpas
ONTHMAJIBHBIA CIMOCO0 W3MEPEHHUS W HCIONB3yS M3BECTHBIC METOABI  OICHKHU
MOTPEIIHOCTE U3MEPEHUM, MPOBOJUTH MCCIEAOBAaHUE 3aBUCUMOCTEH (U3UUYECKUX
BEJIMYUH C MCIOJIb30BAaHUEM TPSIMBIX W3MEPECHHM, OOBICHATDH MOTYUCHHBIC PE3YIbTaThl,
UCTIONB3YysT (U3MYECKUE TCOPWUU, 3aKOHBI W TIOHATHSA, W JIeJaTh BBIBOJBI; COOJIFOIATH
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 3aJa4dl BBIOUpATh (U3MYECKYIO MOJENb, BBIICIATh (HU3UUYECKUE
BETUYMHBI W (OPMYJIBI, HEOOXOMUMBIC MJIS €€ PEIICHHs, MPOBOAUTH pacyeThl W
OIICHWBATh PEATLHOCTh IMOJYYEHHOTO 3HA4YCHUS (U3MUCCKOW BEITUYMHBI, pEIIaTh
KaueCTBCHHBIC 3aJ1ayd, 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
pelieHui B MOBCEAHEBHOM JKU3HU JUIS OoOecIedeHus OS30IMacHOCTH MPHU OOpaIIeHUU 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
MPUPOOTIOTH30BAHMS;

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 MH(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 CUTYallUsAX, a/ICKBAaTHO OIICHUBATH BKJIAJ KaXKJOTO
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 OBIIEOBPA3OBATEJILHOM

JAUCHUIIJIMHBI
2.1. O0bem 001e00pa3oBaTeNIbHOM TUCHHUILJIMHBI U BUJbI y4e0HOI1 padoThI
Buj yueOHoi1 padoThl O0bem B
yacax
O0beM 00pa3oBaTe/IbHON NPOrpaMMbl Y4eOHOH TUCHHUIIJIMHBI 104
B TOM YHCJIE:
-110 BUJIaM y4€OHBIX 3aHITHI:
Jlexuuu, ypoku 40
JlaGopaTtopHbie 3aHATHS }
[IpakTHueckue 3aHATUS 40
Koncynpranmmn )
CamocrosiTesibHasi padoTa 24
I[IpomexyTounas arrecranusi B popme KOHTPOIbHOU paboThI (1
ceMecTp), audPepeHImpoBaHHOrO 3a4eTa (2 ceMecTp).




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

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 38
BBenenue ®dusnka — pyHgaMeHTagbHas HayKa o mpupoje. EcTecTBeHHO — HayYHBIN METOT 2 1 JInuHoCTHBIE,
MMO3HAHMS, €T0 BO3MOKHOCTH Y I'PAHUIIBI IPUMEHUMOCTH. MoenpoBanme MeTaIpeIMETHbIE U
(bU3NIECKUX SIBICHHUH U TIpo1ieccoB. POk 9KcIiepuMeHTa 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 OCBOCHUH CHEITUATHBHOCTH o0miero
IIpogeccnonaIbHO-OPHEHTHPOBAHHOE COAEPIKAHUE 18 o0Opa3oBaHus,
Pa3nes 1. Mexanuka YTBEPKJIEHHOTO
Tema 1.1. OcnoBbl |CoaepskaHue y4eOHOI0 MaTepuaia IIPUKa30M
KHHEMATHUKH MexaHuyeckoe JBWKEHHE. XapaKTEPUCTUKU MEXAHUYECKOTO JBHIKCHUS: 2 1 Mpunucrepcrsa
IepeMeNIeHne, IMyTh, CKOPOCTb. PaBHOMEpHOE MpPSMOIMHENHOE JIBUKECHHE. 00pasoBaHus 1
VYckopenne. PaBHomepemeHHoe TpsMonuHelHoe aBkeHHe. CBoOoIHOE 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
IIpakTHyeckoe 3anaTue Ne2 Penenue 3a1a4 «PaBHOYCKOPEHHOE IBHOKEHHUE) 2
Tema 1.2. Conep:kaHue y4eOHOIro MaTepuaa
3akonbl mexanukH| [lepsolii 3akon HetoTona. Cuna. Macca. immynsc. 2 1
HrioTona Bropoii 3akon HetoToHa. OCHOBHOM 3aKOH KJIACCUYECKON JUHAMUKH.

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




none. Cuna Tsxectu. Bec. CnocoObl m3mepenuss 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 IBUIKEHUE. 2 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 CHJD»
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 14
Tema 2.1. Coaep:xanue yueOHOTro MaTepuaJia
OcHoBBI OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKON Teopun. Pazmepsl u Macca 2 1
MOJIEKYJISIPHO- MoJieKyl1l U aTtoMoB. bpoyHoBckoe nBuxkenue. quddysusa. Cunsl u sHEprus
KHHETHYeCKOoi MEXMOJIEKYIApHOTO B3auMojeicTBusA. CTpoeHue razoo0pa3HbIX, XKHUIKHX 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.
AOCOTIOTHBIN HYNb TEMIEpaTyphl. TepMOAMHAMUYECKAS IKaJIa TEMIEPATYpPHI.
YpaBHEHHE COCTOSIHUS UACAUTHHOTO raza. MoJsipHasi ra30Basi MOCTOSTHHAS.
IIpakTuyeckoe 3anaTue Ne7 Pemenue 3amau «YpaBHeHue MenpeneeBa- 2 2
Knanelipona. ['a30BbIe 3aKOHBDY
Tema 2.2. Copep:kanue y4eOHOIro MaTepuaa
OcHoBBI OcCHOBHbBIE TOHATUS W OmpeAeseHus. BHYTpeHHsE »HEprus CHUCTEMBI. 2 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.
Temnosele nBurarenu. IlpuHumn nefictBus TeruoBodl 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
H30IIPOLECCAMY.

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 KAIIEHHs OT JaBieHus. [leperpersiii map u ero Ucroiab30BaHUE 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

Pa3nes 3. DiekTpoanHaMuKa

18

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 OTEHITMANIOB. DKBUIIOTEHITHAILHEIC TOBEPXHOCTH. CBSI3b MEXKTY
HaMPSKEHHOCTHIO M PA3HOCTHIO TOTEHITHAIOB AJIEKTPUIECKOTO MOJIS.
[TpoBOTHUKY B 3JIEKTPUIECKOM TT0JIe. [IMIIEKTPUKHU B DJIEKTPUIECKOM II0JIE.
[Monspuzanus audnexTpukoB. KonaeHncaropsl. CoequHEHNE KOHIEHCATOPOB B
Oarapero. DHeprus 3apsHKEHHOTO KOHIEHCATOpa. DHEPTHUS dIIEKTPUIECKOTO
OIS

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

Bropoii cemecTp

66

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COCPKAHUE

Tema 3.2.

| Conep:xanne yueGHoro marepuasa




3aKOHBI
NOCTOSHHOI'O
TOKA

VYcnoBusi, HEOOXOUMBIE JIJI1 BOSHUKHOBEHUS W TOJIEPIKAHMS dJIEKTPUUECKOTO
Toka. Cmima TokKa M IUIOTHOCTh TOKa. 3akoH OMa Juisi ydacTKa IICTIH.
3aBUCHMOCTh DJIEKTPUUYECKOTO COMPOTUBIEHUS OT MaTepualia, JIMHBI 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. PaGora n
MOIIHOCTb JIEKTPUYECKOTO TOKA.

IIpakTuyeckoe 3anaTue Ne 11 «3aK0HBI TOCTOSTHHOTO TOKa

Tema 3.3.
DJIeKTpUYecKHil
TOK B Pa3JIHYHBIX
cpeaax

Coaep:xanue y4eOHOIro MaTepHuaJia

DNEeKTpUYECKUil TOK B MeTaiaX. DJIEeKTPOHHBIN Ta3. PaboTa BbIxona.
DNEKTPUYECKUN TOK B DJIEKTPOIUTAX. DNEKTposn3. 3akoHbl Dapanes.
[IpumeHneHue 1eKTpoIIn3a B TEXHUKE.

DneKTpUUYECKUi TOK B razax v Bakyyme. Monusanus rasza. Buabl ra3oBbix
pa3psaos. [lonstue o nnazme. CBONCTBA U IPUMEHEHHE IEKTPOHHBIX ITYUYKOB.
DneKkTpudecKuil TOK B noiynpoBogHukax. CoOCTBEHHas! MPOBOAUMOCTD
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. BzaumopeiictBue 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 MHIYKIHS)

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

2,3

Pa3nen 4. Kojred0anusi ¥ BOJIHBI

20

Tema 4.1.

\Conepmaﬂne y4e0OHOro MaTepHuaJia

10




Mexanunueckue
KoJ1e0anus

KosebartenpHoe aBrkenue. ['lapmonndeckue kojedanus. CBOOOIHBIC
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 y4eOHOIro MaTepuaJia

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 KoieOaHus 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 ANIEKTpOMarHuTHbIE KoseOanus. [IpeBpaienue sHepruu B
KOJIeOaTeIbHOM KOHTYpE. 3aTyXaroIIie JIEKTPOMAarHUTHBIC KoJieOaHusl.
I'enepaTop He3aTyXarOMIMX IEKTPOMATHUTHBIX KoJieOaHuii. BeIHy X 1eHHbIE
AIEKTPUUECKUE KOJIeOaHusl.

[Tepemennsblit Tok. EMKOCTHOE M HHIYKTUBHOE COTIPOTHBIICHUS ITEPEMEHHOTO
ToKka. 3akoH OMa Jy1s Ilenu epeMeHHoro Toka. PaboTta u MOIHOCTh
nepeMeHHoro Toka. ['enepatopsl Toka. Tpancdopmaropsl. Toku BEICOKOM
gactoThl. [lonydenune, mepenada u pacrpeeneHne IeKTPOIHEPTUH.
DIEeKTPOMarHuTHOE MOJie KaK 0COObIN BU MaTepHH. DIEKTPOMAarHUTHBIE
BosIHBI. Bubpatop 'epua. OTKpbITHIN KonebaTenbHbIN KOHTYp. M300peTeHue
panuo A.C. ITonobim. [Tonsitue o paguocsszu. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH.

CamocrosiTesibHast padoTa

10

Pa3gen 5. OnTuka

12

Tema 5.1.
IIpupona cBera

Coaep:xanue yueOHOTro MaTepHaJia

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

Tema 5.2.

Conep:kanue y4eOHOT0o MaTepuaJia

11




BoJsHoBLIe
CBOICTBA CBeTa

Nutepdepennus ceeta. KorepeHTHOCTH CBETOBBIX Jyuei. TuTepdepeHius B
TOHKHX IIeHKax. [Tonocel paBHo# TonumHbl. Konsna HeroToHA.
Hcnons3oBanue unTepdepeHny B HayKe U TexHuKe. Judpakuus ceera.
Judpakius Ha 1mieny B napauieldbHbIX Jiydax. {udpakiuonnas pemeTka.
[TonsiTre o ronorpadumu.

[Tonspuzanus nonepeunsix BoH. [lonspuzamus ceera. J[BoitHoe
ayuyenpenomienue. [lonspounst. 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.
JludpakiimoHHas pemeTKa

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

2,3

CamocrosiTesibHas padora

SN

Pa3nes 6. CnenmnaJjibHasi TeOPMs OTHOCUTEJIBHOCTH

Tema 6.1.
ChnenuajabHast
Teopus
OTHOCHUTEJILHOCTH

Coaep:xanue yue0HOro MaTepuaJia

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 «CBsA3b Macchl M SQHEPTUU
CBOOOIHOM YaCTHUIbl. DHEPTHUs TOKOS»

Paspen 7. KBanToBas pusuka

16

Tema 7.1.
KBantoBas
ONITHKA

Coaep:xanue yue0HOIro MaTepHaJia

TemnoBoe n3nmyyenne. Pacripenenenue sHEPTHH B CIIEKTPE aOCOIFOTHO YEPHOTO
Tena.

KBanroBas runoresa [1nanka. ®otonsl. BHemnuil potosnekTpudeckuii

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 3anaTne Ne2() Pemenne 3anau «KBaHTOBast ONTHKAY»

2,3

Tema 7.2.

Conep:kaHue y4eOHOr0 MaTepuasia

12




®du3uka aroma. |PazBuTHe B3IIS0B HA CTPOEHUE BEUIECTBA. 3AKOHOMEPHOCTH B @TOMHBIX 2 1
du3nKa aTOMHOTI0 |CIIeKTpax Bojopoa. SnepHas moaens aroma. OnbiTel 3. Pesepdopaa. Monens
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
gactuil. Dddexr BaBunosa-Uepenkosa. CTpoeHHE aTOMHOTO Spa.

JledekT Macchl, SHEPTUS CBA3U U YCTOMYMBOCTh ATOMHBIX sJiep. S iepHbie
peakuun. MckyccTBeHHas paIMOAKTUBHOCTS. Jlenenue Tskenbix saep. Llennas
siIepHas peakuus. YIpasisieMas LelHas peakuus. S1epHsblil peakTop.
[Tonyyenue paaroakTUBHBIX U30TOMOB U UX NMpUMeHeHue. bruonornueckoe
JICCTBUE PAJAMOAKTUBHBIX U31y4YeHUN. DJIE€MEHTAapHbIC YACTHUIbI.
CamocrosiTesibHas padora 6 3

Koncyabranuun -

IIpome:xxyTouyHasi arrecranus — 1u¢depeHIUPOBAHHBIN 324eT -

J1is XapaKTepUCTUKH YPOBHS OCBOCHUS yUeOHOTO MaTepraia UCIOIB3YIOTCS CIEeIyIOIIre 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 BHITIOJIHEHUE JIEATEILHOCTH, pEIICHUE TIPOOIEMHBIX,
CUTYallMOHHBIX 3aJIaHUM ).



3 YCJIOBUSA PEAJTU3AIINA PABOYEN ITPOT'PAMMBbI
OBINEOBPA3OBATEJBHOU TNCIUITJINHBI

3.1 MarepuajibHO-TeXHHMYeCKOe 0OecrneyeHne

[Ipu peanuzanuu oOpa30BaTEILHOM MPOTpaMMBI IO  CICIHAIBHOCTH
19.02.11 TexHonOTHs TPOJYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPbS UCIIOIB3YIOTCS
CIIEIyIOIAE KOMIIOHEHThl ~ MaTepHAIbHO-TEXHUYECKOW 0as3bl Ui HW3y4YeHUs
JTVCIIMTLTAHBIL.

YyeOnas ayauropust 18 Ha 30 mocamouHBIX MECT ISl TIPOBEICHUS YUeOHBIX

3aHATHI BCeX BUAOB (B T.4. MPAKTUUECKOW MOJTOTOBKH O0YYAIOIIUXCS), TPYIIOBBIX
U WHAMBUAYAJbHBIX KOHCYJbTAlU, TEKYIIET0 KOHTPOJA U IMPOMEXKYTOUHOU
arrectaumu 1o azapecy yiu. IlpsaumnuukoBa a.14 ctp. 6 yueOusni xopmyc 21.
[lepcoHaJIbHBIN KOMIBIOTEP C BBIXOJOM B MHTEPHET, 3KpaH ISl MPOEKTOpa, JT0CKa
MapKepHas, NpPOEKTOp, 2 KOJOHKH, YYEOHbIE CTOJbI, YYCHHUUECKHE CTYJIbA,
KJIaBUATypPa, KOMIIbIOTEPHAS MBIIIIb, HATJISITHBIE TTIOCOOUS, TIIIaKaTHI.

Jlexumonnsie ayautopuu 31 u 15 -mo 120 nocapounsix mect.IlepconanbHbIi
KOMITBIOTEP C BBIXOJIOM B HMHTEPHET, 3KpaH [UIs IMPOEKTOpa, JOCKAa MapKepHasd,
MPOEKTOp, 2 KOJOHKH, Yy4eOHBIE CTONBI, YYEHHYECKHE CTYJbs, KJIaBHATYpa,
KOMITBIOTEPHAs] MbIllIb, HATJSAHBIE MOCOOMS, IUIAKATBhI, CTEHIBI MO aJpecy Vil
[TpstanmamkoBa a.14 ctp. 6 yueOHsIit kopmyc 21.

[Tomemienue nas caMOCTOSTENbHOM pabOThl 0OyYaroIIMUXCs, ayAUTOpHs O, C
BbIX0IOM B ceTb «VHTepHET» W JOCTYymOM B 3JEKTPOHHYIO HH(OpPMAIMOHHO-
oOpasoBarenbHyIO Cpely YHUBepcuTeTa o aapecy yia. [psaummnnkosa 1.14 ctp. 6
yueOHbIi Kopryc 21, cnenuann3upoBaHHasi MeOelb: CTOJIbI YYeHUYEeCKue — 6 IiT.,
cTtynba — 12. TexHuueckue cpencrBa oOydeHus U marepuanisl: llepcoHanbHbIE
KOMITBIOTEPHI C BBIXOJIOM B UHTEPHET — O IIT.

[Tomemenne st caMoCTOSITENbHOM paboThl oOywatomuxcs — LleHTpasibHas
HayuyHas Oubnuotexka umenu H.U. XKenesnoa no angpecy JlucrBennnyHas anmes, 2,
Kopm. 1, — unTanbHbIe-KOMIBIOTEpHBIE 3albl (Ha 50 MoCcaoYHBIX MECT) C BBIXOJIOM B
UHTEPHET.

Ilepeuenv ne 00x00uUMBIX KOMNIEKMOE NUUEHIUOHHO20 HPOPAMMHO0
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 quTepaTypa u pecypchbl HHGOPMAINIHOHHO-00pa30BaTeJIbLHOI

CPCALIYHUBECPCUTETA, BKJIIIOYad IEPECUYCHD yqe6H0-MeTozmqec1cor0 odecreuyeHus AJISA

14



CaMOCTOSATeIbHOM padoThl 00yYaromuxcs Mo AucuunInHeOCHOBHAsA JIUTEpaTypa

1. Apucrortens, -. @usuka / Apucrotens ; neperoauuk B. I1. Kapnos.

— Mocksa : U3narenbctBo FOpaiit, 2023. — 228 ¢. — (AHTOJIOTHSI MBICIIH). —
ISBN 978-5-534-08826-7. — Texcr : anexkTpoHHbIi // Obpa3oBareibHast
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/

2. Bacunnes, A. A. ®usuka : yaeOHOE TOCOOUE IS CPETHETO
npodeccuoHanbHoro oopazoBanus / A. A. Bacunbes, B. E. denopos,

JI. JI. XpamoB. — 2-¢ u3., ucnp. u gomn. — Mocksa : M3gatensctBo FOpaiiT,

2023. — 211 c. — (Ilpodeccuonanbroe oopazoBanue). — ISBN 978-5-534-05702-
7. — Texkcrt : anexTpoHHbI // O6pa3oBaTenbHas iargopma KOpaiit [cailT]. —
URL: https://urait.ru/

3. Aizennion, A.E. ®usuka: y4eOHMK M TPAKTUKYM JIJIi  CPEIHETO
npodeccuoHanbHoro oodpaszoBanus / A. E. Aizenrnion. — Mocksa : M3gaTenscTBo
FOpaiit, 2023. — 335 ¢. — (IIpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-
00795-4. — Texcr : snextpoHHbIN // OOpazoBatenbHas wiargopma FOpaiit [caiit].
— URL.: https://urait.ru

JlonoiHUTe IbHAS JIUTepaTypa:

1. Ky3ueno, C. . ®usumka: ontuka. DJEMEHTbl aTOMHON W SJICpHOMU
bu3uKku. DnemMeHTapHble YacThllbl: yueOHoe nmocodue s By3oB / C. U. Ky3Henos.
— Mocksa: U3gatensctBo FOpaiit, 2021. — 301 ¢. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-534- 01420-4. — Tekcr: osnektponHsii //  OO6pa3oBaTenbHas

matgopma FOpaiit [caiT].

Y4eOHO-MeTOAMYECKHE MATEPHAJIbI:

1. Meroanueckue ykazaHus K TPaKTUIECKUM/Ta00paTOpHBIM paboTam
(Onextponnsiii pecypc)/ Koposun FO.U., T'opoxos /.B., — Mocksa: PI'AYVY-
MCXA, 2021 — 5bC —«PT'AY-MCXA»

HuTepHer — pecypcebl

OnexktpoHHO-0nbMoTeyHas cuctema PITAY-MCXA um. K.A. Tumupsizera
(manee DBC) caiit www.library.timacad.ru

Hayunas AIEKTPOHHAs oubnmoTeka «KubepJlennnka -htt

CeteBas AIEKTPOHHAs oubnmoTeka arpapHbIX BY30B
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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 U OHLEHKA PE3YJIbBTATOB OCBOEHUSA

JTYYEBHON NCIATIJIMHBI
4.1,

@opMbI 1 METO/IbI KOHTPOJISI M OLIEHKH Pe3yJIbTATOB 00y4eHH sl

PesyabTaTnl 00yyeHus

®opmMbI U METOAbI
KOHTPOJISI ¥ OLIeHKH
pe3yabTaToB
00y4eHust

JUYHOCMHbLE:

- YYBCTBO TOPJAOCTH U YBaXCHHUS K HCTOPHUH U JOCTHKCHHIM
OTEYECTBCHHOHN (pu3muecKoi HayKu; (U3NUECKH IPaMOTHOE MOBEICHHUE B
po¢eCCUOHAIBHON JIEATETLHOCTH U OBITY IPU 0OpaIeHUuH ¢ MpruoopaMu
U YCTPOMCTBAaMHU;

- TOTOBHOCTb K THPOAODKEHHIO OOpa3oBaHUS U TOBBIIMICHUS
KBaJM(pUKAIMA B W30paHHON MNpO(eCcCHOHAILHOW JAEATENbHOCTH |
00BEKTUBHOE OCO3HAHHE POJIN (PUINYECKUX KOMIIETEHIIUI B 3TOM;

- YMEHHUE HCIOJb30BaTh JOCTIKEHHUS COBPEMEHHOH (pr3mueckon
HAyKl H (PU3UYECKMX TEXHOJOTHM [JIsl TOBBIMIEHUS COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO ~ Pa3BUTHUA B  BBIOpaHHOW TpodecCHOHaTHHOM
NeSITeNIbHOCTH;

- YMEHHE CaMOCTOSITENILHO JOOBIBATh HOBBIE /IS ce0s1 (pr3nIecKue
3HAHUSA, UCTIOB3Ys ISl 3TOTO AOCTYIHBIE HCTOYHUKH HH(POPMAIUY;

- yYMEHHE BBICTpAaMBaTh KOHCTPYKTHBHBIC B3aMMOOTHOILICHHS B
KOMaH/Ie [0 PelIeHHIO O0IIUX 3a/a4;

- YMEHHE YIPABJIATh CBOEH I103HABATEIBHOM JEATEIBHOCTHIO,
MPOBOAUTH CAMOOLIEHKY YPOBHSI COOCTBEHHOTO WHTEIIEKTYaJbHOTO
pa3BUTHS,

Memanpeomemuule:

- WUCHOJB30BaHWE  pA3IMYHBIX  BUAOB  TO3HABATEIHHOU
NeSTeIbHOCTH Ul peleHns (U3NYEeCKUX 3a/1a4, IPUMEHEHHE OCHOBHBIX
METOJI0B MO3HAHUS (HAOIIOAEHMS, ONTMCAHUs], N3MEPEHMUS], SKCIIEPUMEHTA)
JUI U3yYeHUS PA3JIMYHBIX CTOPOH OKPY)Karolle N1eiCTBUTENIbHOCTH;

- WCTOJB30BaHUE OCHOBHBIX HHTEIUICKTYAJIBHBIX —OIEpAIlHiA:
MOCTAHOBKM 3aJaud, (OpPMYJIMPOBAHMs THUIOTE3bl, aHAJIM3a U CHHTE3a,
CpaBHEHHsI, OOOOIICHHS, CHUCTEeMAaTU3allil, BBIABICHUS TNPUYNHHO-
CJIEZICTBEHHBIX CBSI3€H, MOMCKa aHAJIOTOB, (POPMYIUPOBAHMSI BHIBOJIOB JUIS
W3YYEHHS pPa3IMYHBIX CTOPOH (PHU3MUECKHUX OOBEKTOB, SBICHHA U
MPOIIECCOB, C KOTOPHIMH BO3HHUKAaeT HEOOXOJUMOCTb CTaJIKUBATHCS B
npodeccuonanbHoOM chepe;

- yYMEHHE TEHEepUpOBaTh
HEOOXOIMMBIE JIJISl KX pealIn3alliy;

- YMEHHME HCHOJb30BaTh PA3JIMYHbIE UCTOYHHUKH JUIS MOJyYSHHS
¢dbuzmveckoit mHGOpPMAIINH, OIIEHUBATH €€ TOCTOBEPHOCTD;

- YMEHHME aHaIM3MpOBAaTh W TNPEACTaBIATh HH(OpMAIMIO B
pa3IMYHBIX BUAAX;

- yMeHHMe NyOJIMYHO NPEJCTaBIATh pe3yabTaTbl COOCTBEHHOTO
WCCIIE/IOBAHMsI, BECTH AMCKYCCHH, IOCTYITHO M TapMOHHYHO COYeTas
cojiepkanue 1 (OpMBbl IpeCTaBIsIeMOl HH(pOpMaIH;

npeomemmuoie:

1) chopMupOBaHHOCTH MPEJCTABICHUN O POJIH B MeCTE (DU3UKHU 1

unacn u  onpeacidaTb CpPEACTBa,

Tekyiuii KOHTPOJIb:

- OMPOC YCTHBIN

(ppoHTANBHBII);
- TECTUPOBAHHUE;

r BBIITIOJIHCHUC

MUCHbMEHHOU paboOThI;

r BBIIIOJIHCHHUEC

IPaKTUYECKON paboThI
(MHAMBUyaNIbHAS
dbopma paboThI)

[Ipomexyrounas
arrecTanud B 1
cemectpe B hopMme

KOHTPOJbHOU
paboTHI,

BO 2 ceMecTpe — B
dopme
TuddepeHIpoBaH

HOI'O 3a4eTa.
Meron nposeneHus
IIPOMEKYTOUYHON
aTTecTalyuy —
BBITOJIHCHHE
KOMILIEKCHOTO
3aJJaHusA
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aCTPOHOMHUHU B COBPEMEHHON Hay4HOU KapTUHE MUPA, O

cucremMooOpa3yromieid poau (QU3MKA B Pa3BUTHU E€CTECTBEHHBIX HayK,
TEXHUKH M COBPEMEHHBIX TEXHOJIOTUHA, O BKJAJE€ POCCHICKUX U
3apy0eKHBIX  yUYCHBIX-(U3UKOB B Ppa3BUTHEC HAYKH, [MOHUMaHUE
(hU3UYECKOH CYIIHOCTH HAOIIOAACMBIX SIBJICHUN MHKPOMHPA, MAaKpOMHUPA
M Meramupa; I[OHUMaHu€ POJM AaCTPOHOMHUHM B IPAKTUUYECKOH
JIEATEIIbHOCTH Y€JIOBEKA M JaJbHEUIIIEM HAy4YHO-TEXHUYECKOM Pa3BUTHH,
ponu  ¢u3ukun B (GOPMHPOBAHMU Kpyrosopa u (PYHKIHOHATIHHOMN
rpaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS TPAKTUYECKHUX 3a/1a4;

2) chOpMHUPOBAHHOCTh YMEHHI pacro3HaBaTh (U3IUUCCKHE
SIBJICHUsI (TIPOIECCHI) U OOBSACHATh WX HA OCHOBE M3YYCHHBIX 3aKOHOB:
PaBHOMEpPHOE UM  PABHOYCKOPEHHOE  MPSIMOJMHEWHOE  JIBUJKECHHE,
CBOOOJIHOE TAJICHUE TeJ, JBWIKEHHWE 1O OKPYXKHOCTH, HWHEPIHS,
B3aUMOJICHCTBHE TEJI, KoJieOaTeIhbHOE IBHKEHHUE, PE30HAHC, BOJHOBOE
neuxkeHne; nuddysus, OpOyHOBCKOE JBMKECHUE, CTPOCHHE JKUIKOCTCH U
TBEPJBIX TEJl, U3MEHEHHWE OO0beMa T NpPH HarpeBaHUU (OXJIAXKICHHM ),
TEIUIOBOE  pPABHOBECHE,  HCHApeHWE, KOHACHCAUHWs,  IUJIABJICHHE,
KpUCTAJUIM3aLUsl, KUIIEHHE, BIAXKHOCTh BO3AyXa, CBA3b CpeaHEl
KMHETUYECKON SHEPrHH TEIJIOBOTO JBIKEHUSI MOJIEKYJI C aOCOJIOTHOM
TEMIIEpaTypol, NOBBIIICHHE JaBJICHUsS ra3a IpH €ro HarpeBaHUuu B
3aKpPBITOM COCYZI€, CBSI3b MEXKAY IapaMeTpaMyd COCTOSIHUSI Trasza B
M30MpolIIeccax; AIEKTPpU3aLMs TeJ, B3aUMOJICUCTBUE 3apsi10B, HAarpeBaHue
MPOBOJIHMKA C TOKOM, B3aUMOJICCTBHE MArHUTOB, 3JIEKTPOMArHUTHAas
WHIYKUWS, JOEHCTBHE MAarHUTHOTO MOJs Ha MPOBOJHHUK C TOKOM U
JMBIDKYIIUICS — 3apsii, DJICKTPOMArHUTHBIE KOJIEOAHWS W BOJIHBI,
MPSIMOJIMHENTHOE PpaclpOCTPAHEHHUE CBETa, OTPAXKEHHUE, MPEIOMIICHUE,
untepdepeniys, AUGpakius U TOJSpU3AIUs CBETA, JUCIIEPCUS CBETA;
dotosnekTpuyeckuii  3PQPEKT, CBETOBOE [aBIEHHE, BO3HHUKHOBEHHE
JIMHEWYATOTO CIIEKTpa aToMa BOJOPO/A, €CTECTBEHHAss U UCKYCCTBEHHAs
PaaO0aKTUBHOCTb;

3) BiajgeHHE OCHOBOIOJATAIOIUMH (BU3UUCCKUMHU TOHATHIMH U
BEJTMYMHAMH, XapaKTePU3YIOIUMHU (PU3NUECKHE MPOIIECCHI(CBSI3aHHBIMU C
MEXaHUYCCKHM JIBHKEHHEM, B3aWMOJICHCTBUEM TeJl, MEXaHWYSCKUMU
KoJeOaHUsIMU U BOJTHAMH; aTOMHO-MOJIEKYISPHBIM CTPOCHHUEM BEIECTBA,
TEIUIOBBIMU  MPOIECCAMU; JJIEKTPUYECKUM U MArHUTHBIM TIOJISIMH,
ANEKTPUYECKUM TOKOM, DJIEKTPOMATHUTHBIMU KONECOAHUSIMH U BOJHAMH;
ONTHUYECKUMU SIBICHUSIMH; KBAHTOBBIMU SIBJICHUSIMU, CTPOEHHUEM aToMa U
aTOMHOTO Sipa, PaJMOAKTHUBHOCTHIO); BIIAJICHUE OCHOBOIIOJIATAIOIIUMHU
ACTPOHOMUYECKUMH  TIOHSTHUSMH, TIO3BOJISIIOIIUMH  XapaKTEPU30BaTh
MpoLIeCChl, MPOUCXONAIIME Ha 3Be3/laX, B 3BE3JAHBIX CHCTEMax, B
MEXTIAKTHYECKOMN Ccpefie; NBIKCHUE HEOSCHBIX TEJ, YBOJIIOIIUIO 3BE3]T U
Bcenennoli;

BIIQJICHUE 3aKOHOMEPHOCTSIMU, 3aKOHAMH W TEOpUSIMHU (3aKOH
BcemupHoro tarorenus, I, II u Il 3akonsr HeroTOHA, 3aKOH CcOXpaHEeHUs
MEXaHWYECKOW DHEPIrHH, 3aKOH COXPAaHCHHUS HWMITYJIbCa, MPUHITAI
CYNEPIO3UIIMKN CUJI, IPUHIUIT PAaBHONPABHOCTH HMHEPLUUATBHBIX CUCTEM
OTCUETa; MOJECKYJSIPHO-KHHETHYECKYI0 TEOPHUI0 CTPOCHHUS BEIECTBa,
ra3oBbl€ 3aKOHBI, MEPBbI 3aKOH TEPMOAMHAMHUKH; 3aKOH COXPAHEHHS
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ANEKTPUYECKOr0 3apsija, 3akoH KynoHa, 3akoH Oma [ ydyacTKa LIEMH,
3akoH OMma i1 TOJTHOM 3JIEKTpUYeCcKor 1enu, 3akoH J[xoynsa - Jlenua,
3aKOH JIEKTPOMArHUTHOW MHAYKLMH, 3aKOH COXPAHEHUs SHEPTUH, 3aKOH
MPSMOJIMHEHOTO PACIPOCTPAHEHUS] CBETA, 3aKOH OTPA)KEHUs CBETa,
3aKOH IPEJIOMJIEHUS CBETA; 3aKOH COXPAHEHUS DSHEPruu, 3aKOH
COXpAHEHHUs UMIIYJIbCA, 3aKOH COXPAHEHHUs DIIEKTPHUYECKOro 3apsna,
3aKOH COXpAHEHHs MacCOBOIO 4ucia, IMocTylarsl bopa, 3akoH
PaZMOaKTUBHOIO paclajga); YBEPEHHOE WCIIOJIb30BAHHE 3aKOHOB H
3aKOHOMEPHOCTEH MpH aHanu3e (PU3HUECKUX SIBJICHUN U TIPOIIECCOB;

5) YMEHUE YYUTHIBaTh TPaHULbl NPUMEHEHUS H3YYECHHBIX
¢u3nveckux Mojeiel: MarepuaibHas TOYKa, HHEPIHATbHAICUCTEMA
OTCueTa, UACAIbHBIN Ia3; MOJEIN CTPOEHUS ra30B, )KUJIKOCTEH U TBEPIbIX
TEJ1, TOYCUHBIN MIEKTPUYECKUH 3apsi,

sIepHas MOJIeNIb aTOMA, HYKJIOHHAsl MOJENIb aTOMHOTO siipa MpH
penreHny (GU3HYECKUX 3a/1a4;

6) BJIQJICHUE OCHOBHBIMM METOJAMH HAay4HOro ITO3HAHUS,
WCIOJIb3yEeMBbIMU B (PH3HKE: TPOBOJHUTH MPSIMBIE M KOCBEHHBIE N3MEPEHUS
(bu3MYeCKUX BEJIWYUH, BBHIOMpAas ONTHUMAIBHBIM CIOCOO H3MEPEHUS U
UCIOJIb3YSl HM3BECTHBIE METOABl OLIEHKH IMOrPEUIHOCTEH W3MEpPEHUH,
MPOBOAUTHh HCCIEIOBAaHHE 3aBUCHUMOCTEH (PU3MYECKHX BEJIUYUH C
UCIIOJIb30BAHUEM  TNPSAMBIX  U3MEpPEHUH, OOBACHATH  IOJyYCHHbIE
pE3yNbTaThl, UCIOJB3Yd (PU3NYECKHE TEOPHH, 3aKOHBl WU TOHSATHUS, H
JenaTh BBIBOABI; COOJNIOAATh MpaBmia O€30MacHOro Tpyda Npu
MIPOBEJICHUU HCCIEAOBaHUN B paMKaX y4eOHOr0 SKCIIepUMEHTa U y4eOHO-
UCCIIEIOBATENbCKON  JAESITEIbHOCTH €  HUCIOJb30BaHUEM  IIM(PPOBBIX
W3MEpPUTENBbHBIX  YCTPOHCTB M JiabopaTopHOro  00OpyHOBaHUS;
c(OPMHPOBAHHOCTh MPEIACTABICHUNA O METO/AaX TIOJIy4eHUS] Hay4YHBIX
aCTPOHOMUYECKUX 3HAHWM;

7) c(hOpMUPOBAHHOCTh YMEHHS PEIIaTh PAacueTHBIE 3a/aud C
SIBHO 33JJaHHOM (PM3MUECKO MOJEIbIO, UCIIONB3Ys (U3NUYECKHUE 3aKOHBI U
MIPUHLIMIIBI; HA OCHOBE aHAJM3a YCIOBHS 3a7jaud BHIOMpATh (U3UUYECKYIO
MOJIeTb, BBIICTATh (DPU3MUECKHE BEIUYUHBI U (OPMYIBI, HEOOXOIUMbIE
JUIS €€ pelIeHUs, MPOBOJUTh pacdeTbl U OLIEHUBATh PEAJbHOCTD
MOJIYYEHHOTO 3HaueHUs (U3MYECKON BENWYHMHBI; peliaTh KaueCTBEHHBIC
3aJlayd,  BBICTpaMBas  JIOTMUECKH  HENPOTUBOPEUMBYIO  LIEMIOYKY
pacCyXJeHUM C ONOpOMl Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(buznvecKue sSBICHNUS,

8) c(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSITh MOIyYEHHBIE
3HAHUA JUISl OOBSICHEHMS YCIOBUM NMPOTEKaHWsSI (PU3NYECKUX SIBICHUN B
NpUPOJEe W I TNPUHATHUS NPAKTUUYECKUX PELIEHUH B TOBCEIHEBHOU
XKU3HU JUIsl oOecriedeHus Oe30MacHOCTH MpU OOpalieHUH C OBITOBBIMU
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMM, COXPAaHEHMS 3JI0POBbS U
cOOIOIGHHUST HOPMAIKOJIOTMYECKOI0 TMOBEACHUS B OKpYKalolleil cpee;
MOHUMaHHE HEOOXOAUMOCTH TPUMEHEHUs JOCTIKEHHH (U3MKH U
TEXHOJIOTUH JIJIs1 palliOHAJILHOTO MPUPOAOIOIL30BAHNUS;

9) c(OpPMHPOBAHHOCTb COOCTBEHHOM MO3UIMU 110 OTHOILIECHHIO
K ¢usnyeckol HHQOpMAlMM, TOITy4aeMONl U3 pa3HbIX MCTOYHUKOB,
YMEHHMI  HWCIONB30BaTh  IUGPOBBIE  TEXHONOTUM I TIOUCKAa,
CTPYKTYpUPOBAHHUS, HWHTEpIpETAllM M TpEeACTaBIeHUS Yy4yeOHOH U
HAy4YHO-TIOMYJISPHON WH(GOpPMALUK; pa3BUTHE YMEHUN KpPUTHYECKOTO
aHaJIM3a rnoyiydaeMoil uuopmanuy;
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10) oBiazeHHE YMEHUSIMH pabOTaTh B TPYIIE C BBIMOJIHCHUEM
pa3IMYHBIX  COLHMAIBHBIX POJICH, IUIAHUPOBaTh pabOTy TPYIIIIHI,
paIMOHATIBFHO PACIPEENSITh ACSITEFHOCTh B HECTAaHAAPTHBIX CUTYAIUSX,
aJICKBaTHO OIICHMBATH BKJIAJl KAYKIOTO U3 YYACTHUKOB TPYIIIBI B PELIICHHE
paccMaTpuBaeMoi poOIeMBbl;

11) oBnaaenue (chopMHPOBAHHOCTD MPEACTABICHUIN) TTpaBUIaMHU
3anmucu (pu3nuecKux GopmMyn peabehHO-TOUCUHONU CUCTEMBI 0003HAYCHUN
JI.bpaitnst (151 ciienbIX ¥ CIabOBUAAIIMX 00yJaronuxcs).
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4.2. ®@oHA OULEHOYHBIX CPEeICTB /Ui TMPOBeeHUs] NPOMEKYTOUHOM
aTrecTaluy 00y4arIUXCs M0 JMCUUILVIHHE

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

KoHTpoJibHBIE U TECTOBbIE 32JaHUS
KoHTposibHbIE 3371aHus COIepKATCS B IPUIIOKEHHUH 1.

MeToanueckue MaTepuabl

MeToaudeckrie MaTepHalbl, OMPEACTSIONINe MPOIECAYPhl OLICHUBAHUS 3HAHUH,
YMEHUM, XapakTepu3ymlmx Q(OpMHUpPOBAHHWE KOMIIETEHIMH, coaepxkaTcsi B
npuiioxeHuu 1.
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IIpunoxenne 1
KoHTpoJibHO-011eHOYHBIE CpeacTBa
AJIsl NPOBeeHUs IPOMEKYTOYHOM aTTeCTALMHU N0 JUCHHILIHHE
OVY/.11 ®PU3UKA

1.1. ®dopma npomMexKyTOYHOM aTTecTanuu: 1uddepeHInpoBaHHOro 3aueTa (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 CIIEAYIOLUX 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 BBIIIOJHEHMS 3a/laHUil JOJKHA POBOJAUTHCS B OTHOLIEHUU
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 CTEIMEHBIO 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 00IINE U MPO(EeCCHOHATBHBIE KOMIIETSHITUU 00yJaIONINXC S,

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

[Ipy BBINOJHEHUM MPOLEAYpP OLEHKM 3aJaHUM HCHOJB3YIOTCS CIIEAYIOIUE 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 0a/1510B, HAOpaHHBIX 32 BHINOJIHEHHE
TEOPETHYECKOr0 ¥ MPAKTHYECKOI0 3aJaHus,
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. KOHTPOJIbHO-0LIEHOYHbIE CPEICTBA
1.3.1 3ananmue:
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: ONPEIeTIeHNe, CKOPOCTb, IIEpEMEIICHUE, YPABHEHUE JIBUKEHUS. 3
I'paduk paBHOMEpHOTO IBMXKEHUS. PaccMOoTpeTs 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 cBoOoHoro najieHus. Kunematuueckue ypaBHEHUs
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. UneptaOoCcTh. BTOpOii 3akon HeloToOHA 11 €10 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 Mexanndeckast paboTa ¥ MOIITHOCTb.

19 Kunernueckas YHEprusi.

20 IToTeHmanpHas SHEPTHUSL.

21 3aKkoH COXpaHEHHS OTHON MEXaHUYECKON SHEPTHH.

22 CoOoaHble U BBIHYXKICHHBbIC MeXaHHueckue kojebanus. [lapameTpsl koneGaTenbHOTO
neuxenus. [lepron 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, XapaKTePUCTUKHU. YIbTPa3BYK U €ro MpUMEHEHUE

25 OcHosuble nonokeHnss MKT u ux onbiTHOE 000CHOBaHWE. XapaKTEPUCTUKHA MOJICKYI:
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 3HEepruei MmocTynareabHOro JABMKEHUs MoseKysl. CBs3b 1aBl€HUsl U€abHOIO rasa
C IJIOTHOCTBIO rasa.

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

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

30 M3oTtepmudeckuii mpoiiecc: onpezeneHue, 3akod boiins-MapuoTra, rpaduku mpoiecca.

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

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

33 ITapooOpa3oBanue: ucnapeHue, KAUMeHne. Y IeIbHas TeIUIoTa napoopa3oBanus. 34
Hacpimennsiii nap. 3aBUCUMOCTD JJaBJICHHSI HACBHIIIEHHOTO Mapa OT TeMIepaTypbi35
BnaxHocTh Bo3ayxa u ee uamepenue. OTHOCUTENbHAs BIaXKHOCTh BO3/1yXa
36 Kpucrannuueckue Tena u amopdusie tena. [InaBnenue. Y nenbpHast TeMaoTa MIaBIeHUS.
37 BHyTpeHHsIst 2HEpTHs. BHYTpeHHSSI DHEPTUST OTHOATOMHOTO HieadbHOro ra3a. CrocoOsr

W3MEHEHHS BHYTPEHHEH YHEPTHH.

38 Pabota B TepMOAMHAMUKE.

39 IlepBblit 3aKOH TepMOAMHAMUKH. [[puMeHeHNe MepBOro 3aKoHa TePMOJUHAMUKU 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

429nexkTpoeMkocTh. KoHeHcaTOpbl. DHEprusl 3apsyKEHHOTO0 KOHIEHCATOPA.

43 Bunbl cCOeTUHEHNST KOHIEHCATOPOB
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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 eicTBre Toka. 3akoH Jxoyins-JIenna.
ITpoBOIHMKY B JIEKTPUUECKOM T0JI€. J{UIEKTPUKH B 3JIEKTPUUECKOM I10JIE.
48  DnekTpuyeckuii TOK B mouynpoBoaHukax. CoOcTBeHHass  IPOBOAMMOCTH
HOJTyIIPOBOTHUKOB
49 TIpoBOAMMOCTH MOIYIIPOBOAHUKOB MPU HATUYHH IPUMECEH.
[TomynpoBOIHUKOBBIE TPUOOPEI
50 MarnuTHOE T0JIe: ONpe/eIeHNe, HAaPaBICHUE, IPABUIIO MIPABOM PYKH, XapaKTEPUCTHKU
1ol (MarHUTHash WMHAYKLUS, MarHUTHBIM MOTOK, HAIpPsYKEHHOCTb, MAarHUTHas NPOHMLAEMOCTb
Cpelipl). DHEPrUusi MarHUTHOTO MO
51 Cuna Amnepa. Cuna Jlopenua. [IpaBuso neBoit pyku
52 SlBnenue anekTpomMarauTHOW HHAYKIMHA. [IpaBumo JIeHma.
53 3axoH sneKkTpoMarHUTHOM uHAYKIMH. DJ{C HHAYKIIUY B IOABMKHBIX ITPOBOIHUKAX 54
SAnenue camonnaykuu. MuayktuBHocth. D/1C caMOUHyKIIMU
55 CB0o0OOHBIE U BBIHYKICHHBIC 3JIEKTPOMarHuTHBIE konebanus. KonebaTenbHblil KOHTYP.
Ilepros cBOOOAHBIX IEKTPUUECKUX KOJICOaHMI
56 Ilepemennslii Tok. Llenu mepeMeHHOT0 TOKA C aKTUBHBIM CONPOTHBIICHHEM, C KaTYIIKOU
U KOHJeHCaTOpoM. JlelficTBytoIIMe 3HaUeHUs CUJIbl TOKA U HAIPSKEHUS
57 Tpancdopmaropsl. Koaddurment rpanchopmanuu. [TpumeHenus TpanchopMaTopos.
58 DrexTpoMarHUTHBIE BOJHBI U UX SKCIIEPUMEHTaIbHOE 0OOHapykeHue. CBOHCTBa
3JIEKTPOMArHUTHBIX BOJIH. OTPBITHIN KOJIeOaTeNIbHbIH KOHTYP
59 Uzobperenune paguo A.C. ITormossim. [Ipuanun pagnocss3zn60
Ckopoctb cBeta. [Ipupona cBeta. 3akoH oTpaxkeHus 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 UndpakpacHoe u ynpTpaduoIeToBoe U3IydeHHE. PEHTT€HOBCKOE H3TyueHNe
68 ®oT03(pPeKT u ero 3akoHbI
69 Teopus pororddexra. Dopmyna DitHireitHa 115 hoTodPdexra
70 ®oronsl. [Ipumenenue pororddexra
71 Ctpoenue aroma. OnbiThl Pesepdopaa.
72 Tlocrynatel bopa. ATom Bogopoja o bopy
73 OTKpBITHE PAIMOAKTHBHOCTH. O-, 3-, Y- U3My4deHns. PannoakTuBHbIE TpeBpalneHus /4
SAnepusbie cunbl. CTpoeHNE aTOMHOIO Spa
75 DHeprus CBA3W aTOMHBIX SAA€Ep. S nepHbIe peakuuu
76 Jlenenue Tsxensix aaep. LlenHsle saepHble peakuuu
77 SInepublii peaktop. TepmosiniepHble peakIUK
78 3akoH paaMoakTHBHOrO pacnana. l[lomydeHue paaMoOakTHBHBIX H30TOMOB M MX
IpuMeHeHne. bronornueckoe AeiMCTBUE PaIMOAKTUBHBIX M3Ty4EHUN
79 DneKTpUYECKH 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
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82 Iloctymarel OiHmTeiiHa. IlpocTpaHcTBO M BpeMsl  CIEUUAIBHOM  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 KakoMm pacCTOSSHUM OT MOCTa OKakeTcs aBTomMoOmib uyepe3 10c, ecnu 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. Uepes CKOIBKO BpEMEHU OCTaHOBUTCS aBTOMOOWIb Maccor 1000 Kr, ABMKYIIUNCS CO
CKOPOCTBIO 72 KM/4, €Clii BBIKIIOUUTH JABUrarenb? CpenHsas cuia cOnpoTHBIeHHs IBHKeHHUIO (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 mporiecce n30XOpHOT0 OXJIAXKICHUS JaBJICHUE T'a3a YMEHBIIIIOCH B 3pa3a. Kakoii Obuta
HayaJgbHasg TEMIIepaTypa rasa, eclii KOHedHas TeMIepaTypa crana pasHoii 27°C u 47°C.

7. JIns n306apHOro HarpeBaHus rasa, KOJIM4YecTBO BemectBa kotoporo 800 monb, Ha 500 K
eMy cooOupu konudyectBo TernoTel 9,4 MJ[x. Onpenenuts paboTy ra3a M U3MEHEHHUE €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 IEpenaTh Ta3y, 4TOObI €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,;

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

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

- IPU OTBETE JICMOHCTPHUPYET CAMOCTOSATEIILHOCTD CY)KICHHM, TPUBOIHUT
BEPHBIEC apI'yMEHTBHI, JIeJIaeT MPaBUJIbHbIE BHIBOJIBI,

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




- JEMOHCTpPHpPYET 3HaHME€ W TOHMMaHHE (U3UYECKON CYIIHOCTH

0,7

paccMaTpUBaEeMbIX SIBJICHHH U 3aKOHOB, WCITBITHIBACT HECYIICCTBEHHBIC
3aTpyJHEHUS B BBISBICHUU B3aUMOCBS3H (PU3NYCCKUX  SIBICHUH,
3aKOHOMEPHOCTEM;

- B OCHOBHOM TIPaBHJIbHO, 0€3 H3MCHEHHS OCHOBHOW CYTH, JaeT
OTpENeNICHUsT TIOHATHUW, WCIIOJB3YIOTCS HAay4YHbIe TEPMHHBI TIPH
WCTOJIKOBAaHUHU 3aKOHOB, TEOPUU, (PU3NYCCKUX BEIUYUH U HX CIUHUIL
HU3MEPCHHUSI;

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

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

- 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 COMTYTCTBYIOIINE 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 CAMOCTOSITEIIBHO WJIM TIpU
HEOOJIBIIION MTOMOIIH IPEToIaBaTelIs;

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

- CaMOCTOSITENbHO (POPMYIUPYET OTBET HA BOIMPOC, MPUBOJAUT YACTUIHO
BEpHBIC apTyMEHTHI, OT/CIbHBIC BBIBOJIBI HENb3s CUUTATh BEPHBIMU U
000CHOBAaHHBIMH;

- HapylleHa JIOTHYECKas IMOCIEA0BATEIbHOCTh U3JIOKEHUS YIeOHOTO
MaTepuaina, Ipu OTBET€ Ha BOIPOC JOMyIIeHa OJHa rpybas omubOka u
(wnn) 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
(bu3nYeCKuX SIBICHUN U 3aKOHOMEPHOCTEH;

- HE 3HAET WM J1aeT HEBEPHOE ONPEIEICHUE 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, TIPEJICTABIICHBI HE BCE (PH3NICCKUE 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 33/1a4H, JOMyIIeHa 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 YCJIIOBHH 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
dbopMyIt; MaTeMaTHUYECKUH pacyeT 1o Gpusnueckoit hopmyse
- QITOPUTM PEIICHHS 3a/1a91 OTCYTCTBYET 0
IMepeBon enuul u3MepeHus PU3NIECKUX BeJTUYHH B MakcumMaabHbBIH
MexnayHapoanywo cucremy exunun (CH) 0a1 -0,3 0ama
- BEpPHO TIEPEBEACHBI pacUeThl NIEPEBO/IA BCEX €UHUII 0,3
U3MepeHus PU3NIECKUX BETUUMH 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)
HUcnoan3oBanune pusndeckux GpopmyJ 1Jis penieHus MakcuMaabHbIH
3aJa4u oas —
0,5 6aa1a

26



- 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 HEIOCJIEI0BATENILHO 3aIHCaHbI (POPMYJIBI B
COOTBETCTBUH C CUMBOJIMKON, HEOOXOJUMOH JUIst
YCTAHOBJIEHUS] COOTHOIIEHHUS CYLLIECTBYIOIIETO MEXKAY
(GU3MYEeCKUMU BETMYUHAMU

- IPaBUJIBHO COCTaBJICHbI YPABHEHMSI, CBA3BIBAIOILINE
(bu3nUecKre BeIM4YHUHBI

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 HETIOCIIEI0OBATEIHLHO, HEBEPHO 3alucaHa
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 omInoKa IIpHu COCTABJICHUH BCCX ypaBHeHHﬁ,
CBA3BIBAIOIINX (1)I/I3I/I‘-I€CKI/IG BCJIIMYHUHBI

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

MakcuMaJdbHbII
oay1 — 0,5 6aioB

- BEPHO MPOU3BENICHBI BCE MATEMAaTHUYECKHE 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
duzuueckoit popmyne 6e3 ykazaHus €AUHUL] U3MEPEHUN
¢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 KOHILIE PELIEHMsI 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 33/1aHU [TOCIIE0BATEIbHO, CBA3HO, 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, BEIBOIBI apTyMEHTUPOBAHBI U
000CHOBAHBI; CTY/ICHT UCIIBITHIBAET HE3HAUUTEIHHbBIE
3aTpyIHEHMs, 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 UCIIBITHIBACT 3HAYUTEIHHBIC 3aTPYAHEHUS, OTBEYast HA
COITYTCTBYIOIIIE BOTIPOCHI
3
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