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1 OO0uue mos10:xkeHUs

1.1 ObJ1acTh IPpUMEHEHUsI IPOrPAMMBI

Pabouas mporpamma mucturmuabl «I[1J[.03 ®dwuszuka» npegHazHaueHa I peaM3alidu
cpenHero ooOiero o0pa3oBaHUS W SABISETCS YacThO MPOrPaMMbl TMOJTOTOBKU CIEIUATHCTOB
cpeanero 3BeHa B cooTBercTBUM ¢ PI'OC CIIO mo cneumanbHoctu 09.02.12 Texnuueckas
SKCIUTyaTalldss M COMPOBOXICHUE WMH(POPMAIMOHHBIX CHCTEM, YTBEPKACHHBIM IPUKA30M
Munnpocsemenns Poccun ot 10.03.2025 Ne 184.

B ocHOBy conepkanus GU3MKH MOJOKEHO U3yueHue (pyHIaMEeHTaIbHBIX 3aKOHOB MPUPOIBI
U UX B3aUMOCBSI3€H, UCCIEAOBAaHUE MPOIECCOB TNI00ANM3AIMN HAYYHO-TEXHUYECKOTO Iporpecca u
dbopmupoBaHre y 0OyYaromuXxcs LEITOCTHOTO MPEACTABICHHS O POJid (PU3HUECKUX OTKPBHITUN B
pPa3BUTUM COBPEMEHHOW IMBWIM3ALMM, BKJIIOYAas JOCTHXKEHHS POCCHUHCKONM HayKd Ha

MEXIYHApOJAHOU apeHe.

1.2 MecTo AMCHUILIMHBI B CTPYKTYpe OCHOBHOMH NMpog)eccCHOHAILHON 00pa3oBaTe/IbHOM
NPOrpamMMsl

Hucuunnuna «I1J1.03 ®dusuka» sBiseTcss 00s3aTeTbHON YacThI0 00IIE00pa30BaTEIHHOTO
IIUKJIa 00pa30BaTEeNbHON MPOTPaMMBbI ITOATOTOBKH CIICIIHATIICTOB CPEIHETr0 3B€Ha B COOTBETCTBUU C
OI'OC CIIO no cnenuanbHoctu 09.02.12 TexHuueckas 3KCIUlyaTallus U CONPOBOXKJEHUE

nH(GOPMALIMOHHBIX cucTeM. JuciuruinHa npenoaaéres Bo 2 ceMecTpe.

1.3  Heau yuyeOHOM I1MCUMILIUHBI

Conepxkanne mporpamMmbl  00meoOpazoBaTenbHOM — guctuiuinHbl  «I1J1.03  Dusuka»
HANpaBJI€HO HA JIOCTIKEHUE CIEIYIOMMX Lenei: (opMUpOBaHUE HAYYHOTO MHPOBO33PEHHS U
UCCIIEI0BATEILCKOTO MBIIIICHUS Yepe3 u3ydyeHue (yHJaMEeHTalIbHbIX 3aKOHOB MPUPO/IbI; pa3BUTHE
MHTEJUICKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEN 00YyJaromuXcs B MPOLECCe OCBOCHHS (PU3UIECKHIX
SIBIICHUH ¥ 3aKOHOMEPHOCTEW; BOCITUTAHWE TIOHMMAHHWS 3HAYMMOCTH (PU3MUYECKUX OTKPBITHH ISt
Pa3BUTHUS COBPEMEHHOW IMBMIIM3AIMM U TEXHOJIOTHMYECKOro mporpecca; (OpMHUpPOBaHHE HABBIKOB
9KCHEPUMEHTAJIbHONH pPabOTBl M YMEHHMsS MPUMEHATh (U3MUYECKUE 3HAHWS JJs  pPEeLICHHUs
NPaKTUYECKUX 3aj[ad; Pa3BUTHE CIOCOOHOCTH K HAyYHOMY MO3HAHUIO MHPA U KPUTHUECKOMY
MBILUICHUIO TpU aHanu3e (U3NYECKUX SBJICHUN; NPUOOPETEHHE OIMbITa HCCIIEN0BATEIbCKON
JeSTeNIbHOCTH U ()OPMUPOBAHUE MPEJCTABICHUNA O POJIU (PU3UKU B PA3BUTUHU €CTECTBEHHBIX HAYK,

TCXHUKH U COBPEMCHHBIX TEXHOJIOTHiA.



1.4

IInanupyemMsble pe3yJbTaThl 00yYeHHs 0 TUCHUIINHE

Oco0oe 3HaueHue AUCUUIUIMHA UMeeT Npu (POPMUPOBAHUU U PA3BUTUU OOIIUX KOMIETEHLIUN

Kox v HanmenoBanue
(¢popmupyembIX
KOMIIEeTEeHITN

[Inanupyemble pe3y/bTAThl 0CBOCHHS NIPOrPAMMBI MO TMCHHUIJIMHE

Oommue

JAucuunimHapHbie

OK 01. BeiOupats
CIIOoCOOBI pemieHus 3a1a4
npoeCCUOHATLHON
JeSITEIIbHOCTH
MPUMEHHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

JIMYHOCTHBIE PEe3yNIbTAThl JOJDKHBI OTPAKaTh B YACTH
TPYJIOBOTO BOCITUTAHHUS:

- TOTOBHOCTh K TpYAY,
MacTepCTBa, TPYI0JII00HE;

- TOTOBHOCTh K aKTUBHOM
TEXHOJIOTHYECKOM ¥  COLMAJIbHOM  HaIpaBJIECHHOCTH,
CIIOCOOHOCTH UHUIMHPOBATH, IUTAHUPOBATH 31
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACATEIBHOCTD;

- MHTEpEeC K pa3iudHbiM cdepaM mpodeccHnoHATEHOMI
JIEeITEIbHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO W
caM000pa30BaHUIO HA POTSHKEHUH BCEU KU3HU.

MeTanpeaMeTHbIe pe3yIbTaThl TOJDKHBI OTPaXaTh:

OBnazeHue YHUBEpCaIbHBIMHU y4eOHBIMH
[M03HABATEILHBEIMU JEHCTBUSIMU:

a) 6a30BBIC JJIOTUYECKHE ICUCTBUS:

CaMOCTOSITENILHO (POPMYJIUPOBATh U aKTyaJIM3HPOBATH
npobiemy, paccmaTpuBath ee BCECTOPOHHE;
YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WJIA OCHOBAHHUS
JUis  cpaBHEHHs, Kinaccudukanmuum U 0000IIeHus;
OTIPECIIATE IIeNI JCSITeIbHOCTH, 3a1aBaTh MapamMeTphl U
KPUTEPUU UX JOCTUKEHHS; BBISBISITH 3aKOHOMEPHOCTU U
MPOTUBOPEYHUS B PACCMATPHUBACMBIX SIBIICHUSX; BHOCHTH
KOPPEKTUBBI B JAESITENHLHOCTb, OLIEHUBATH COOTBETCTBUE
pEe3yJIbTATOB IEJISIM, OIEHUBATh PHUCKH TOCIEIACTBHIA
NeSTeNIbHOCTH, pPa3BUBaTh KPEAaTHMBHOE MBIIUICHUE MPU
PEIICHNUH KU3HESHHBIX MPOOIIEM;

0) 6a30BBIC UCCIEAOBATEIIbCKUE ACHCTBUS:

OCO3HAaHUEC T €CHHOCTHU

JACATCIIbHOCTH

[1P6 1. CdopmMHpOBaHHOCTH TPEACTABICHHNA O POIHU
U MecTe (U3MKU U aCTPOHOMHH B COBPEMEHHOW Hay4dHOI
KapTHHE MHpPA, O CHUCTEeMOOOpasylomend poinu (U3MKH B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHH, O BKJIAAE POCCHUUCKUX
U 3apyOeKHBIX Y4YEHBIX-(DU3UKOB B pa3BUTHE HAYKH;
NOHUMaHHe (PU3NUECKON CYIITHOCTH HAOIIOIAeMbIX SIBIICHUH
MUKpPOMHpA, MaKpoOMHpa M Meramupa; MOHUMaHHUE POJIU
aCTPOHOMHUHU B IPAKTHUYECKON MIESITENbHOCTH YelOBEeKa M
JaNbHENIIeM HayYHO-TEeXHIUUECKOM Pa3BUTUHU, POIU (PU3UKHU
B (GOpMHpPOBaHWU Kpyrozopa ©  (PYHKIHOHAIHHON
IPaMOTHOCTH YeJIOBEKa JJISl pelIeHHs MPAKTUYECKUX 3a/1a4;

I[IP6 2. CdopMuUpOBaHHOCTh YMEHUH pPAaCIIO3HABATH
dbuznyeckue siBneHus (Mporecchl) U O0BSICHATH UX Ha OCHOBE
U3YYEHHBIX 3aKOHOB: PaBHOMEPHOE U PaBHOYCKOPEHHOE
OpsIMOJIMHEMHOE JBW)KEHHE, CBOOOJHOE TMajJeHHe Ted,
JBYDKEHUE TI0 OKPYKHOCTH, HHEPIIHS, B3aUMOICHCTBHE TEl,
Kosie0aTeNbHOE JBUKEHHE, PE30HAHC, BOTHOBOE JIBIYKEHUE;
1 dy3us, OpoyHOBCKOE ABIKEHHE, CTPOCHHE KHUIKOCTEH U
TBEpABIX TeJl, W3MEHEeHHe oObeMa Tel NpU HarpeBaHUU
(oxyaxxaeHuu),  TEIJIOBOE  paBHOBECHE,  HCIapeHHe,
KOHJCHCAllMs, I[UIaBJICHHE, KPHUCTAJUIM3AlMs, KUICHUE,
BJIAJKHOCTh BO3/lyXa, CBA3b CPEAHEN KHUHETHUYECKON SHEPIUU
TEIUIOBOTO  JBMKEHHS  MOJEKyl ¢  abCONOTHOU
TEMIIEpaTypoil, TOBBIIICHWE MJaBIEHHUS Tra3a MpPHU €ro
HarpeBaHUU B 3aKPBHITOM COCY/I€, CBSI3b MEXK/1y MapaMeTpamMu
COCTOSIHUSI ra3a B U30Mpoleccax; O3JEeKTpU3alus Tell,
B3aMMOJICHCTBHE 3apsiioB, HAarpeBaHUE MPOBOJHHUKA C




- BJIQJICTh HABBIKAMU Y4eOHO-MCCIICIOBATEILCKON |
MIPOCKTHOM  NEATENIbHOCTH, HABBIKAMHM  pa3pelleHus
npo0em;

- BBIBISITH NPUYMHHO-CIICJCTBEHHBIE CBSI3M U
aKTyaJu3upoBaTh 3aJady, BBIJIBUTaTb THUIOTE3Y €€
peuieHusl, HaxOAWTh AapryMEHThl Uil J0Ka3aTelbCTBA
CBOMX YTBEpXICHHUH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU
peuieHus;

- QaHAJIM3UPOBATh MOJYYEHHBIE B X0JI€ PEIICHUS 3a/1auu
pe3yabTaThl, KPUTHYECKH OLEHUBATH UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMEThb NEpPEHOCHTh 3HAHMS B II03HABATEIbHYIO U
MPAKTUYECKYIO YaCTU KUZHEICITCIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
obacrei;

- BBIJBUTAaTh HOBBIE W[, MPEIaraTb OPUrMHAIbHbBIC
MOAXObI U PEIICHHUS;

- MpOSBIATH CHOCOOHOCTh WX HCIOJIb30BAaHUS B
[M03HABATEJIbHON U COLMATIbHOM MPAKTHUKE;

-IIPOSIBISITH ~ CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATEIIbBHOMY MTOUCKY METO/IOB peuieHus
MPAaKTUYECKUX 3a/1ay, NIPUMEHEHUIO Pa3Iu4HbIX METOJIOB
MMO3HAHMS;

- CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/la4H B
o0pa3oBaTenbHON JIeATETbHOCTH " JKU3HEHHBIX
CUTYalUsX; BBIABIATH MPUUMHHO-CIEICTBEHHBIE CBA3U U
JUIsL  JI0Ka3aTelNbCTBA CBOMX YTBEpPXKIACHUM, 3a7aBaTh
napaMeTpsl M KPHUTEpUU PELICHUS aKTyaJu3UpOBaTh
3a/1auy, BBIIBUTATh THUIOTE3y €€ pEIICHHs, HaXOJUTh
apryMeHTHI;

- QaHAIM3UPOBATh MOJIYYEHHBIE B X0JI€ PEIICHUS 3a/1auu
pe3yabTaThl, KPUTHUYECKHU OLEHUBATH UX JOCTOBEPHOCT,
MIPOTHO3UPOBATh MU3MEHEHHE B HOBBIX YCJOBHSX; JaBaTh
OLICHKY HOBBIM CHTYallMsIM, OLICHHBATh MPUOOpPETEHHBIN

TOKOM, B3aMMOJICHCTBHE MArHUTOB, JJICKTPOMArHUTHAs
WHIYKIWS, JEHCTBUE MAarHUTHOTO TIOJII Ha TMPOBOJHHK C
TOKOM ¥  JBWXKYIIMHCS  3apsl, JJIEKTPOMArHUTHBIC
KOJIeOaHWsI W BOJIHBI, TPSIMOJUHEHHOE pPACIPOCTPAHCHHUE
CBETa, OTpaKEHHUE, TMpeloMIIeHHe, UHTepdepeHIus,
qudpakous W TOJIApU3aIUsl  CBETa, JUCIIEPCUS CBETa;
doroanekTpudeckuii  3QQPeKT, CBETOBOC  JIaBIICHUE,
BO3HMKHOBEHHE JIMHEWUYATOTO CIIEKTpa aToMa BOJOPOJA,
€CTECTBCHHAS U UCKYCCTBEHHAS PaHOAKTUBHOCTE;

ITP6 3. BnageHue ocHOBOMOJAraronuMu (GU3HYECKUMU

IIOHATUAMHA n BCIMYMHaAMU, XapaKTCPU3yronmumMmu
(1)I/IBI/ILIGCKI/IC MpoueCChI (CBH?:aHHBIMI/I C MCXaHHYCCKUM
JABHMKCHHEM, B321PIMOIIGI>1CTBPI€M TCI, MCXAaHHUYCCKUMH
KOJIEOAHUSIMHU u BOJIHaAMH, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMUA nponecccamMu,

AJICKTPUYCCKUM W MATHUTHBIM TIOJIIMH, JJICKTPHUYCCKUM
TOKOM, JJICKTPOMATrHUTHBIMU KOJICOQHWSIMH W BOJHAMU;
ONITMYECKUMM  SBJICHUSAMHU, KBAHTOBBIMU  SBJICHHSIMH,
CTPOCHHEM aToOMa M aTOMHOTO si/ipa, paJuO0aKTUBHOCTHIO);
BJIQJICHUE  OCHOBOIIOJATAIOIIMMH  ACTPOHOMHUYECKHUMH
MOHSATUSMHU, TO3BOJISIIOIIUMU XapaKTepU30BaTh IMPOIIECCHI,
MPOUCXOMSIINE Ha 3BE3/laX, B 3BE3HBIX CHCTEMax, B
MEXTAJIAKTHYECKON cpele; ABMKEHUE HEOECHBIX Tell,
IBOJIIOLIMIO 3Be311 U BeeneHnHoi;

I[IP6 4. BrnageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMU
u TeopusiMu (3akoH BcemupHoro Ttarotenus, I, II u III
3akOoHbl HBIOTOHA, 3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEPTrUU, 3aKOH COXpPAHEHUs  HUMITYJbCa, MPUHIIUI
CyINepIO3UIUU cui, MIPUHLIMAIT PaBHOMPABHOCTHU
WHEPIUATbHBIX CHCTEM OTCUETa; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHMS BEIIECTBA, TIa30BbIe
3aKOHBI, IEPBBIM 3aKOH TEPMOAMHAMUKH; 3aKOH COXPaHEHUS
3JIEKTPUYECKOro 3apsana, 3akoH Kymona, 3akon Oma nis




OTIBIT;

- pa3pabaThIBaTh MJIAH PEHICHUS MPOOJIEMBI C yUYETOM
aHaJIM3a UMEIOLIUXCS MaTepUaIbHBIX U HEMaTepUaTbHBIX
pPECYpCOB; CTaBUTH MPOOJIEMBI M 3a/adyH, JOMYyCKAIOUIHe
albTEPHATUBHBIC PEIICHUS

y4dacTKa LIenu, 3aKkoH OMa 17151 [TOJIHOM 3JIEKTPUUECKOH LielH,
3akoH Jlxoyns - JleHua, 3akoH 3JIEKTPOMArHUTHOM
WHIYKIWWA,  3aKOH  COXpaHEHUs  JHEPruM,  3aKOH
OpSIMOJIMHEMHOTO  pacmpoCTpaHEHUsT  CBeTa,  3aKOH
OTpa)XE€HHUS CBETa, 3aKOH TNPEJIOMJICHUS CBETa; 3aKOH
COXPAaHEHHUs SHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH
COXpaAHEHHUs DJIEKTPUUYECKOTO 3apsj]ia, 3aKOH COXPAHECHHS
MaccOBOT'0 YHCIIa, MOCTyIaThl bopa, 3aKoH pain0aKTUBHOTO
pacmanga);  yBEpEHHOE  HUCIOJIb30BAaHWE  3aKOHOB U
3aKOHOMEPHOCTEH MpH aHaiu3e (PU3NYECKUX SBICHUN U
MPOILIECCOB;

I[IP6 6. BrnameHue OCHOBHBIMH METOAAMH HAYYHOTO
MO3HAHMSI, UCTIOIh3yEMBIMHU B (PU3HKE: IPOBOJIUTD MPSMBIC
KOCBEHHBIE H3MEpEeHUs (PUINYECKUX BEITUYMH, BbIOMpas
ONTUMAJIBHBIA CIIOCOO M3MEPEHUsI U UCTIONb3Ysl U3BECTHBIC
METOJIbl OLIEHKH MOTPEIIHOCTeH H3MEPEeHUH, MPOBOIUTH
UCCJIEIOBAHUE  3aBUCUMOCTEH  (DU3MYECKUX  BEITUYUH
C HCIONB30BaHHWEM TMPSAMBIX H3MEpEHUH, OOBICHATH
TIOJTyYEHHBIC PE3YNIbTATHI, UCIONB3Ys (PU3HUECKUE TECOPHH,
3aKOHBI U MOHATHS, U JAeNaTh BBIBOJBI; COOMIOAATh MpaBuUia
06e30macHOTo Tpynaa
OpU TPOBEIECHUM HCCIEIOBAaHUN B paMKax y4eOHOro
IKCMIEPUMEHTA M yIeOHO-UCCIIeIOBATEILCKOM IS TETBHOCTH
C HCIOJIb30BaHNUEM IIU(PPOBBIX U3MEPUTEIHHBIX YCTPOUCTB U
1a60paTOPHOTO 000pyIOBaHUS; c(hOpMUPOBAHHOCTH
MpeJCTaBICHUI
0 METOJIaX MOJYyUYEHUs] HAYYHBIX aCTPOHOMUYECKHUX 3HAHUIA;

ITP6 7. CdhopMUpPOBAaHHOCTD YMEHHS PEIIaTh PaCUCTHHIC
3aJa4u C SIBHO 3a/IaHHON (PM3NYECKON MOJIENBIO, UCTIONb3YS
¢usnyeckne 3aKOHbI M TPUHLHUIBI, Ha OCHOBE aHallKM3a
YCIIOBUS 32/1a4 BEIOUpaTh (PU3HUECKYIO MOJCIb, BEICIISATH
duznyeckue BeIMUUHBI U POPMYIIBI, HEOOXOIUMBIE IS e
pelieHus, MPOBOJAUTh PACUEThl W OIEHUBATH PEATBHOCTH
MOJYUYEHHOTO0 3HAaueHUs (PU3MUecKOol BENMYMHBI, pelIaTh




KaueCTBEHHbIC 3a/1auu, BBICTpauBas JIOTUYECKH
HENPOTUBOPEUHBYIO LIEMOYKY PACCYKICHHI ¢ omopoil Ha
U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3NICCKUE
SBJICHUS

OK 02. Mcnonbs3oBaTh
COBpPEMEHHBIE CPEJICTBA
MIOWCKA, aHAJIM3a U
UHTEPIpPETANN
UHPOpPMALIUHU
UH(POPMAIIMOHHBIC
TEXHOJIOTUH

JUTS BBITIOJTHEHUS 3a/1a4
npodeCcCuOHAIIbLHON
JeSITETTbHOCTH

JIMYHOCTHBIE Pe3yJbTAaThl JOJDKHBI OTPAaXKaTh B YACTH
[IEHHOCTH HAYYHOTO MO3HAHMS:

- c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayKH ¥ OOIIECTBEHHON TMPAaKTHKH, OCHOBAHHOTO Ha
AHanore KyJIbTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MeCTa B TIOJHMKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAaHHME S3BIKOBOW M YHTATEIHCKON
KYJBTYpBI KaK CPEJCTBAa B3aUMOJCHCTBUS MEXKITY JIFOJbMH
Y TTIO3HAHUS MUDA;

MertamnpenMeTHbIe pe3yNbTaThl  JOJDKHBI
OsnazeHue YHHBEPCAIEHBIMH
MI03HABATEIbHBIMU JACHCTBUSIMHU:

B) pabota ¢ uHpopmamueii:

- BIIQJIETh HAaBBIKAMU TIOJTYYCHUS HWHPOpPMALUU U3
HCTOYHHKOB Pa3HBIX THIIOB, CaMOCTOSATENEHO
OCYWIECTBIISATh TIOMCK, aHaJIM3, CHUCTEMAaTH3aIHI0 M
UHTEPIIPETAln0 HHHOPMALUH PA3ITHYHBIX BHIOB U (Hopm
MIPEICTABIICHHS;

- CO3JaBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ yuyeTom
Ha3HaYeHUs HHPOPMAIIMH U LIETEBOM ay TUTOPHUHU, BEIOUpAs
ONTHMANBHYIO ()OPMY MPECTABICHHS U BU3yalIU3allHy;

- WCIONIb30BaTh CpeAcTBa WHGPOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B peuIeHu:
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPTaHU3AI[MOHHBIX
3a7a4 ¢ COOIIOZICHUEM TPpeOOBaHNUH 3PTOHOMUKH, TEXHUKU
0€30MacHOCTH, THTUEHBI, PeCypcocOepekeH s, TPAaBOBBIX
M OTUYECKMX  HOpPM, HOpPM  HH(OPMALMOHHON
0€30I1acHOCTH;

- BIAJCTh HABbIKAMHU DPACHNO3HABAaHMS M 3aAIIUTHI

OTpPaXarTh:
y4eOHBIMH

I[IP6 5. YMeHue yuuThIBaTh TPAHULBI MPUMEHEHHUS
U3yUYEHHBIX (PU3MUECKUX MOAEJeH: MarepuanbHas TOUKa,
VMHEpLHUaIbHas CUCTEMA OTCYETA, WICAIbHBIA Ira3; MOJECIH
CTPOEHMS Ta30B, XHUAKOCTEH M TBEPABIX TE€J, TOYECHHBIN
JJIEKTPUYECKUN 3apsil, AlepHas MOJENb aTOMa, HyKIIOHHAs
MO/IeJIb aTOMHOTO si/ipa MU peleHnH (PU3NYECKUX 3a/1a4;

ITP6 9. ChopMHUPOBaHHOCTh COOCTBEHHOM IMO3HIIUU TIO
OTHOLICHHUIO K (HU3UUECKOM MHPOpMaLUH, NOTydaeMol u3
pasHBIX HCTOYHHMKOB, YMEHHI HCIIONb30BaTh LU(POBHIE

TEXHOJIOTMH I 6 IIOMCKa, CTPYKTYypUPOBAHMI,
UHTEpIpEeTallud W MpeJICcTaBiIeHUs] y4eOHOM M HaydHO-
HOIYJISIPHOM UHpOpMaLnY; pasBuUTHE YMEHUU

KPUTUYECKOTO aHAJIH3a MMOJTyd4aeMoi HH(pOpMaIiu




nHpopManuu, HHOOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH

OK 03. IImanupoBats

U peagn30BbIBaTh
coOCTBEHHOE
poQeCCuOHAIIBHOE U
JMYHOCTHOE pa3BUTHE,
NPeINPUHIMATEIBCKYIO
JeSITeIbHOCTD B
npodecCuOHAIbLHON
cdepe, UCIIOIB30BaATh
3HAHMA 10 NPABOBOM U
¢dbuHaHCOBOM
IrPaMOTHOCTH B
Pa3INYHbIX )KU3HEHHBIX
CUTYAIHSIX

JImynOCTHBIE PE3YIbTAaThl HOJIKHBI OTPAXKAaTh B YaCTHU
Z[YXOBHO-HpaBCTBeHHOFO BOCIIUTAHUS:

- CIIOCOOHOCTH OLICHUBATh CUTyallUlO W IPUHHUMATH
OCO3HAHHBIE pEILICHUSA, OPUECHTUPYICh HA MOPAIBHO-
HPaBCTBCHHBIC HOPMBI
U LICHHOCTH;

-0CO3HAHUC JIMYHOT'O BKJIa/] B IOCTPOCHHUC YCTOﬁqHBOFO
Oymymiero;

MertanpenmMeTHble pe3yNbTaThl JODKHBI  OTPa)KaTh:
Osnagenue YHUBEpCATbHBIMHU pPeryJsTUBHBIMU
EUCTBUSIMU:

a) CaMOOpTaHMU3AIUS:

- CaMOCTOATEIBHO OCYIIECTBIIATH I103HABATEIbHYIO
NESTeNIbHOCTb,  BBIABIATH ~ MPOOJEMBI, CTaBUTh U
(dbopMyarpoBaTh COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHOM
JEeSTeIbHOCTH U KU3HEHHBIX CUTYalUsX;

- CaMOCTOSATENbHO  COCTaBIATh IUIAH  PELICHUS
MPOOJIEMBI C YUETOM MUMEIOILIHXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEMN

U IIPEATNIOYTEHUH;

- 1aBaTh OLICHKY HOBBIM CUTYaLlHsM;

CIOCOOCTBOBaTh  (DOPMUPOBAHHIO ¥ TPOSIBICHUIO
IIMPOKOM HJpyAUMIMM B pasHbIX O0JAcTsIX 3HaHUM,
MOCTOSTHHO ~ TOBBIIIATH  CBOW  OOpa3oBaTEeNbHBIA |
KyJbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCIOJb30BaTh TMpUEMBbl peduieKcun A
CUTYyalluu, BbIOOpA BEPHOTO PELLIEHUS;

- YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD
pelieHus

110 UX CHWIKEHUIO

OLIEHKU

ITP6 9. ChopMupoBaHHOCTb COOCTBEHHOW MO3ULIUU IO
OTHOIICHHUIO K (U3NYECKON MHPOPMALUH, TOTyIaeMOr U3
pasHbIX HMCTOYHHUKOB, YMEHHUH MCIIOJIB30BaTh LUPPOBBIE

TEXHOJIOTHH JUTS IIOMCKA, CTPYKTYpHUPOBaHUS,
UHTEpIpeTallud M TMpeICTaBlIeHUs] y4eOHOW M HayyHO-
MOMYJIAPHON UHpOpMaLINY; pa3BUTHE YMEHHU

KPUTHYECKOI0 aHajIK3a MojryyaeMoi HH(popMaIuu

OK 04. 3¢pdexTrBHO
B3aMMO/ICHCTBOBATh

JImgHOCTHEIC PE3YIbTATHI JOJKHBI OTPAaXaTb B 4YaCTHU
HCHHOCTHU HAYYHOI'O ITO3HAHMA!

[1P6 10. OBnaseHue ymeHUsIMH pPaOOTaTh B TIpyMIe
C  BBIIOJHEHHEM  Pa3iMYHbIX  COLMAJIbHBIX  POJIEH,
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U paboTath
B KOJUICKTHBE U KOMaH/Ie

-OBJIaJICBaHNE HABBIKAMHU Y4€OHO-UCCIIEI0BATEIBCKOM,
MPOEKTHOM
U COLMAJIbHON ICATCILHOCTH;

MeranpeameTHele pe3ynbTaThl JOJKHBI  OTPaXKaTh:
OBnajneHue  yHUBEPCAJIbHBIMHM  KOMMYHUKATHBHBIMU
NEUCTBUSIMU:

0) cOBMeCTHAs IS TCIILHOCTD:

- OHMMaTb W  MCHOJIb30BaTh
KOMaHJHOH

Y MHAMBHYyaJIbHOM paboTHI;

- BBIOUPATh TEMATUKY U METOJIbI COBMECTHBIX JACHCTBUN
C y4eToM OOIIMX HMHTEPECOB M BO3MOKHOCTEH Ka)JIOTO
4Ji€Ha KOJUJIEKTUBA;

- INPUHHUMATH
OpraHU30BbIBATH
U KOOPJIMHUPOBATh JCHCTBUA IO €€ JOCTHKEHHIO:
COCTABJIATH IUIaH ACHUCTBUMN, PACIIPENEIATh POJIM C YUETOM
MHEHUH YYaCTHUKOB, 00CYXAaTh PE3yIbTaThl COBMECTHOM
paboTsI;

-OLICHMBATh KAa4yeCTBO CBOEro0 BKJIAJa M KaXJOro
y4acTHMKAa KOMaHAbl B  OOmMI  pe3yapTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

-Ipeiaratb HOBBIE TPOEKTHI,

MpeuMyIIecTBa

Ocian COBMECTHOH ACATCIIbHOCTH,

OoncHuUBaTh HUIACHU C

MO3ULUN HOBHU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKOU
3HA4YUMOCTH; KOOPJIMHHUPOBATh
U BBIIOJHATH pabOTy B  YCIOBUSX  PEajbHOIO,
BUPTYaJIBHOTO
Y KOMOMHMPOBAHHOTO B3aUMO/ICHCTBHSI;

-OCYLIECTBIIATh IIO3UTHUBHOE CTpaTernyecKoe
MOBEJCHUE

B Ppa3IMYHBIX CHUTYalHsX, MPOSBISATH TBOPUYECTBO H
BOOOpakeHne, ObITh MHULIMATUBHBIM.

OBnanenue YHUBEPCAIbHBIMU
NEUCTBUSIMU:

pPeryJIssTUBHBIMU

IUTAHUPOBATH PabOTy TPYIIIBI, PAIIMOHAIBHO PACIpeNesaTh
JeATEIbHOCTh B HECTAaHAAPTHBIX CHUTyalUsAX, aJeKBATHO
OIICHMBATh BKJIAJl KaXJOT0 W3 YYAaCTHUKOB TPYMIbl B
peleHre paccMaTpuBaeMol PoOIeMBbI
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T') IpUHATHE ce0s U IPYTHX JIIOJICH:
- IPUHUMATh MOTHUBBI M apT'YMEHTBI IPYTUX JIIOJCH TPH
aHaJIM3€ Pe3yJbTATOB JAEATEILHOCTH

OK 05. OcyiecTBasTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAIUIO

Ha TOCYyAapCTBEHHOM
si3pIke Poccuiickoi
denepauuu ¢ y4eToM
0COOEHHOCTEN
COILIMAJILHOTO

U KyJIbTYPHOI'O
KOHTEKCTa

JIMYHOCTHBIE Pe3yJbTaThl JOJDKHBI OTPAaXKaTh B YACTH
9CTETHYECKOI0 BOCIIUTAHMS:

- ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOUYAs 3CTCTUKY
ObITa, HAyYHOTO W TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
Tpyna
M OOIIECTBEHHBIX OTHOIICHUI;

B 00JIaCTH MAaTPUOTHYECKOTO BOCTIUTAHHS MTPOSBIISITD:

-IICHHOCTHOE  OTHOIIEHWE K  TOCYJapCTBEHHBIM
CHUMBOJIaM, UCTOPUYECKOMY W TPUPOIHOMY HACIEAHIO,
MaMsATHUKAM, TPAJULIUASIM HapoI0B Poccuu, TOCTKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIC;

MeTtanpeqMeTHbIE Pe3yJIbTaThl JODKHBI  OTPa)KaTh:
OBnaneHue  yHHMBEpPCATbHBIMH  KOMMYHHUKATHBHBIMU
IeHCTBUSIMU

a) oOmeHue:

- OCYIIECTBJIATh KOMMYHHMKAaIlUM BO Bcex cdepax
KU3HY,

- Pa3BEpHYTO U JIOTMYHO M3J1araTb CBOX TOUYKY 3PEHUS
C MCIOJIb30BAHUEM SI3BIKOBBIX CPEIICTB

ITP6 1. CdopmMHpOBaHHOCTb MPEACTABICHUNA O PpOJHU
U MecTe (DM3MKH U aCTPOHOMHUHM B COBPEMEHHOW HAyYHOUH
KapTHHE MHUpPA, O CUCTeMooOpasyromed poiau (U3MKH B
pa3BUTUHU €CTECTBEHHBIX HayK, TEXHUKH
U COBPEMEHHBIX TEXHOJOIMH, O BKJIaJ€ POCCUHCKUX
U 3apyOeXHBIX YYCHBIX-QU3UKOB B pa3BUTHE HAYKH;
NOHUMaHHUEe (PU3NUECKON CYIIHOCTH HAOII0JaeMbIX SIBICHUH
MUKPOMHpa, MAKPOMHMpAa ¥ METaMHpa; NOHUMAHUE POIU
aCTPOHOMHHU B IPAKTHUYECKON IESITEIBHOCTH YelIOBEKa M
JaTbHENIIeM HayYHO-TEXHUYECKOM Pa3BUTHH, POIH GU3NKU
B (GOpMHpPOBaHUM  Kpyrozopa U  (YHKLIHOHAIBHOH
IPAMOTHOCTH 4€JIOBEKA /IS PELICHUS IPAKTUYECKUX 3a]1a4

OK 07. CopneticTBOBaTh
COXPaHEHHUIO
OKpYXaIoIle cpeapl,
pecypcocOepexeHuto,
MPUMEHSTH 3HAHUS

00 U3MEHEHUH KJIMMaTa,
IIPUHLIUIIBI OEPEKITUBOTO
IIPOU3BO/ICTBA,

3¢ (HeKTUBHO
JIeICTBOBATH

B UPE3BBIYAHBIX
CUTYyalHUsAX

JIMYHOCTHBIE pe3yNbTaThl JOJKHBI OTPa)kaTh B YaCTH
9KOJIOTMYECKOTO BOCIIUTAHUS:

- chOPMUPOBAHHOCTb HIKOJIOTUYECKON  KYJIbTYpBI,
MMOHUMaHUE BIIMSHUS COLIMAIbHO-3KOHOMUYECKHUX
MPOLECCOB HAa COCTOSAHUE NPUPOJHOM W COLMAIbHOU
Cpenpl, OCO3HaHue r7100a1bHOTO xapakrepa
9KOJIOTUYECKHUX MTPOOIIEM;

- IUIAHUPOBAaHUE W OCYUIECTBICHUE JEHUCTBUM B
OKpYy>Karolllel  cpele Ha OCHOBE 3HaHHUS  LeleH
YCTOHYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

- AKTMBHO€ HENPUIATHE ACHUCTBUMN, NMPUHOCILIUX BPEJ]
OKpY’Kalolllel cpejie

[IP6 8. CdopmupoBaHHOCTH yMEHUS TMPHUMEHSITH
HOJY4YEeHHbIEC 3HaHUS JJIs1 OOBSICHEHUS YCIOBUI NMPOTEKaHUS
¢u3nUecKkux SBICHUA B MPHPOJAE W JUIA TPHUHATHS
NPaKTUYECKUX pEIIEHUH B IOBCETHEBHOM JKU3HU IS
oOecrnieueHus 0€30M1aCHOCTU MpU 00palleHun ¢ ObITOBBIMU
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMM, COXPAHEHUS
3II0POBbBSI M COOITIOZICHUSI HOPM SKOJIOTHYECKOTO TIOBEACHUS
B OKpyXarollled cpene; IOHMMaHUE HEOO0XOIUMOCTH
NPUMEHEHUST JTOCTMKCHUH (U3MKH W TEXHOJOTHHA st
PaLMOHATIBHOTO PUPOIOIOIb30BAHUS
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CTpyKTypa ¥ coaep:KaHue JUCHUNINHBI
2.1 O0beM y4eOHOI TUCHHMILUIMHBI M BUJBI padoT

®opma o0yueHus — ouHas (Ha 6asze 9 kiaccoB)

Buapt yueOHoit paboTh

O06beM yaebHo paboThI, yac.

Yuebnast Harpy3ka oOyJaroImxcst BCET0, B TOM YHCIIE: 144
JICKLIUK 46
MPaKTUYECKUE 3aHATUS 46
KypcoBasi pabora -
caMoCTOsATeIbHas paboTa 00yJaroNTUXCs 50
KOHCYJIbTALIUU 2
MPOMEKYTOUHAs aTTecTanus 2
DopMBI IPOMEKYTOUHON aTTECTALIUI 3ayer ¢ OLIeHKOM

2.2 TemaTn4eCcKHUii MJIaH U CO/IePKAHME TUCUHUILIHHbBI

[IpencraBuTh TEMAaTHUECKUH IJIAH U COACPIKAHUE TUCIUIUINHBI B (popMe TaOIuIIbL:

Pacnpenenenne | ®opmupye| Dopmsl
H C 4acoB MBIE TEKYyILEro
aNMEHOBaHUE TeM (pa3/IesioB) oniepkaHue TeM (paz/esioB) T TP | CPC | xommerer| KOHTpor
031
1 2 3 4 5 6 7
Pa3znen 1. ®u3nka 1 MeTOALI HAYYHOI0 MO3HAHUSA 2 - -
Tema 1.1 Beenenue TeopeTnueckoe 00yueHue 2 O
®u3suka - Hayka o npupoje. HayuHnble MeTOBI TO3HAHUS OKpY»Karolero mupa. Poib
SKCIIEPUMEHTa M TEOPUH B MPOIECCE MO3HAHUS TPUPOABI. DKCIEPUMEHT B (DU3HKE. OK 03
MopenupoBanue GU3NIECKUX SBJICHUH U TporieccoB. Haydnpie runore3sl. Ou3ndeckne OK 05
3aKOHBl M TEOPHU. [paHUIBl NPUMEHUMOCTH (UIUYECKUX 3aKOHOB. [IpuHIMMI
cooTBeTcTBUA. Ponb m Mecro ¢u3uku B (GOPMHUPOBAHWHM COBPEMECHHOW HAay4YHOMH
KapTUHBI MUPA, B TPAKTUYECKOU S TEIbHOCTH JIFOJeN
Pa3znen 2. Mexanuka 8 12 12
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Tema 2.1 Kuaemaruka

Teopernueckoe oOyueHue

MexaHn4deckoe JABHXXCHUC. OTHOCHUTENBLHOCTE MEXAHHYECKOTO JABUKCHUS. Cucrema
orcuera. Tpaektopusa. llepememnienue, cKopocTh (cpemHssi CKOPOCTb, MTHOBEHHAs
CKOPOCTh) M YCKOPEHHE MAaTepUAIbHOW TOYKH, WX TPOEKIMH Ha OCH CHUCTEMBI
koopauHat. CIOXKEHHE TepeMEIeHU M CIIOKEHHE CKOpOocTed. PaBHOMepHOE U
PaBHOYCKOpEHHOE TNPSMOJHMHEHHOEe ABMXKEHWe. [paduKu 3aBUCHMOCTH KOOpPIUHAT,
CKOPOCTH, YCKOPEHHUs, MYTH M NEPEeMEIIeHHs MaTepUaJbHOM TOYKH OT BPEMEHHU.
CroOomHOE mameHne. YCKOpEeHHe CBOOOIHOTO mManeHus. KpuBonnHelHOEe MBIKEHUE.
JIBrkeHue MaTepHAIbHOM TOYKM II0 OKPY)XHOCTH C TIOCTOSSHHOM 10 MOJYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEIHass ckopocTh. [lepuon u wacrora oOpamieHus.
LenTpocTpemutensHOoe yCcKOpeHHE. TeXHWYeCKHe YCTPOWCTBA W MPaKTUYECKOE
HpHMeHeHHeZCHHHOMCTp,HBHmEHHeCHapHHOB,HCHHBEI{pCMéHHHeIEpeHaQH

IIpakTHueckue 3aHATUS:

N3mepenrie MrHOBEHHOH CKOpocTH. MccnenoBannue COOTHOIEHUS! MEKAY MyTSAMH,
MIPOMACHHBIMH TEJIOM 3a IOCJIEJ0BATEIBHBIE PABHBIE TPOMEKYTKH BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBM)KCHHMH C HAa4aJIbHOM CKOPOCTBIO, paBHOH Hyt0. M3ydyeHue
JBIDKEHHS [IapHUKa B BA3KOH ®KHUIKOCTH. V3yueHne ABMKEeHHUs Tela, OpOIIEHHOTO
TOPU30HTAIBHO

OK 01
OK 02
OK 04
OK 05
OK 07

113

Tema 2.2 Jlunamuka

Teoperndeckoe o0yueHne

[Mpuniun otHocutTenbHOCTH [amunes. Ilepsriii 3axkoH Hprorona. MHepiuanbHbIE
cucteMbl oTcuera. Macca tena. Cuna. Ilpunnun cyneprnosunuu cui. BTopoil 3axkoH
Herorona i1 MaTepualibHOM TOYKY B mHEpIHanbHOU cucteMe otcuera (MCO). Tperuit
3aKk0oH HproTOHa IS MaTepHalbHBIX TOYEK. 3aKOH BCEMHUPHOTO TsroTeHus. Cuia
TsokecTH. llepBas xocmmueckas ckopocth. Cuma ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Bunsl TpeHus (MOKosi, CKOJIbkeHUs1, kadeHus1). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHsI CKOJBXKEHUS W cmia TpeHHs mokos. Kosddunument tpenms. Cuna
COTIPOTHBJICHHUA TpPHU ABIKEHWH Tela B KHUAKOCTH wim raze. [loctymaremsHoe u
BpalaTeinbHOe IBIKEHIE a0COMIOTHO TBEPIOTO Tesia. MOMEHT CHITbI OTHOCHTEIILHO OCH
BpauieHus. [lneuo cunbl. YcnoBus paBHoBecus tBepaoro tena B MCO. Texnuueckue
YCTpOMCTBa M MPAKTHYECKOE NMPUMEHEHHUE: MOMIIUITHAKH, TBUKEHHE MCKYCCTBEHHBIX
CITYTHHUKOB

IIpaxTHueckue 3aHATHUS:

Wzyuenne nBmkeHus OpycKa 10 HAKJIOHHOW IUIOCKOCTH MOJ JeHCTBUEM HECKOJIBKUX
cui. VccnenoBanye 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B 1€(OPMUPOBAHHOM
MpY>XWHE ¥ pE3UHOBOM 00pasiie OT BeTMUMHBI UX Jeopmarun. VccnenoBanue yciaoBuit
paBHOBECHs TBEPAOTO Telad, UMEIOIIEr0 OCh BpalllCHUs

OK 01
OK 02
OK 04
OK 05
OK 07

113

Teopernueckoe o0yueHue

OK 01
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Tema 2.3 3akoHBI COXpaHEHHS B
MEXaHUKe

Mexanndeckass pabota u MomrHOCTh. KuHeTtmdeckas sHeprus. lloTeHnuanmpHas
SHeprus. 3aKOH COXpaHCHMsI MEXaHHUYECKOH 3Hepruu. PaboTa CHIIBI TSXKECTH U CHJIBI
ynpyroctu. IlpumeHenne 3akoHOB coxpaHeHus. lcmnonb3oBaHUE 3aKOHOB MEXaHUKU
U  OOBSICHEHUS JBWKCHHS HEOECHBIX Tem M IS Pa3BUTHA KOCMHYECKHX
WCCIIEIOBAHUM, TpaHULbl NPUMEHHMOCTH KJIACCMYECKOM MeXaHuKd. HMmmyibe
MaTepUanbHONH TOYKM (Tena), CUCTEMBl MaTepHAIBHBIX TO4YeK. MMmmynbc cunbl u
M3MEHEHHE HWMITyJIhca Tela. 3aKkoH coxpaHeHus ummyiabca B MCO. PeaktuBHOE
nBkenue. Pabora cmibl. MomHOCTh cuitbl. KuHeTHUeckast 3Heprusi MaTepHabHON
Touku. Teopema 00 M3MECHEHWM KUHETHYECKOW 3Hepruu. [loTeHIManibHAsS SHEPrHsl.
[lorennmaneHass sSHeprusi ymnpyro nedhopMuUpoBaHHOW TpYyKuHBL [loTeHImanbHas
SHEprus Teila BOMM3M TOBepXHOCTH 3eMiu. lloTeHmmanmbHBIE W HEMOTCHITMAILHBIC
cwibl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHJI C M3MCHCHUEM MEXaHUYECKOU SHEPTUU
CHUCTEMBI TeJll. 3aKOH COXPaHEHUS MEXaHWYECKOH 3Hepruu. YNpyrue U Heympyrue
CTOJIKHOBEHMSI

IIpakTHueckue 3aHATUS:

Wzyuenue cBsi3u CKOpOCTEH Te Mpu HeynpyroM ynape. MccnenoBanue cBs3u paboThl
CIWIBI C M3MEHEHHEM MEXaHWYECKOW OSHEpruM Tena. TexXHWUYecKue yCTpOHCTBA H
MIPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KOIEp, NPYKUHHBIA IIHCTOJIET, JBUXKCHHE
HUCKYCCTBEHHBIX CIIyTHUKOB U pakeT. lCnosib30BaHME€ 3aKOHOB MEXAHUKH UL
OOBSACHEHHS OBWKEHHSI HEOECHBIX Tel M UL pPa3BUTHA KOCMHYECKHX HCCIECIOBaHUM,
TpaHUIBl TNPUMEHMMOCTH KJIACCHYECKOW MEXaHWKH. lmuTanms HEBECOMOCTH.
UccnenoBanue cBsA3u paboThl CHIIBI ¢ U3MEHEHHEM MEXaHWYEeCKOW >HEepTHu Teja Ha
[IpUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa

OK 02
OK 03
OK 05
OK 06
OK 07

113

KonTpoabnas padora Nel no pa3zgeny «MexaHuka»

KP

Pazgen 3. MoJsiekyasipHasi pu3uKa U TEPMOAMHAMHMKA

o0

Tema 3.1 OCHOBBI MOJIEKYIISIPHO-
KUHETHIECKOH TeOpHH

Teopernueckoe oOydeHue:

OCHOBHBIC TIOJIOKEHUS MOJCKYJISPHO-KHHETUIECKOM TEOPHH ¥ WX OIBITHOE
obocHoBanue. bpoyHoBckoe pgBwkeHue. Juddysms. Xapakrep IBWKEHHS H
B3aMIMOJICHCTBHUS YacTHUI[ BeliecTBa. MOAEN CTPOCHHUS T'a30B, KHUIKOCTEH W TBEPIIbIX
Tell M OOBSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE ITHX Mojelieil. Macca U pa3Mepsl
monekyn. KommdectBo BemiectBa. lloctosinnas Aporaapo. TemmoBoe paBHOBecHe.
Temmnepatypa u ee uamepenue. [llkana remneparyp Llenscusi. Moens uaeansHOTo Tasa.
OCHOBHOE ypaBHEHHE MOJICKYJSIPHO-KHHETHYECKOH TEOpPHH HIEallbHOTO Trasa.
AOcomoTHasT TeMIiepaTypa Kak Mepa CpeIHed KWHETUYECKON SHEpPTHH TEIUIOBOTO
nBrkeHus yactuil rasza. [llkana temnepatyp KensBuHa. ['a30Bbie 3aKOHBI. Y paBHEHUE
MenpeneeBa-Knaneitipona. 3akon /[ansToHa. M3ompoueccel B HACATBHOM rasze ¢
MIOCTOSTHHBIM KOJIMYECTBOM BemecTBa. |'paduueckoe mpeacTaBieHHE H30MPOIECCOB:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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U30TepMa, H30X0pa, H300apa. TeXHUIECKUE YCTPOUCTBA M MPAKTHIECKOE IPUMEHEHHE:
TepMOMETp, OapoMeTp

[IpakTiueckue 3aHATHS:
M3mMepenne Macchl Bo3ayxa KiaccHOM koMmHaTe. MccnenoBanne 3aBUCUMOCTH MEXTY
MapaMeTpaMy COCTOSTHHS Pa3peXeHHOTo Trasa. M3yueHnne oqHOTO 13 H30MPOIIECCOB.

I13

Tema 32 OCHOBBI
TEPMOIUHAMUKHI

Teopernueckoe oOydeHue:

Buytpennss sneprus. Pabota u temionepenada. KomndecTBo TeroTel. Y paBHeHHE
TertoBoro Oamanca. IlepBoe Hagaio TepMoaMHAMHUKHU. AMuabaTHBIN mporiecc. BTopoe
Hayano tepmonuHamuku. Temnossie nuratenu. KIIJ[ temmoBoro asurarens. OxpaHa
npupoabl. TepMoauHaMUUecKasl cucTeMa. BHYTpeHHSs SHEprusi TepMOANHAMUYIECCKOM
cucTeMbl U crocoObl ee u3MeHeHHA. KommdecTBo Teruorsl M pabora. BHyTpeHHSA
SHEPrusl OJHOATOMHOIO MICaTbHOI0 raza. Bunapl Teruionepeaayu: TeIIONpOBOIHOCTb,
KOHBEKIIUS, U3JIydeHHUE. Y IeTbHasl TEIIOEMKOCTh BelllecTBa. KonnyecTBo TEIoTh pu
tertonepenade. [lonstue 06 agmadbaTHOM mporecce. [lepBrIil 3aKOH TEPMOIMHAMHUKH.
[lpuMeHeHne mepBOro 3aKOHAa TEPMOJAWHAMUKHA K wu3ompoieccaM. [ 'paduueckas
WHTEpHpeTanust paboThl ra3za. BTopoill 3akoH TepMoauHamukd. HeoOpatumocTb
nporeccoB B npupoae. Temmosble MamuHbl. [IpHHIMIBI AEHCTBHS TEIIOBBIX MAIIKH.
[IpeoOpa3zoBaHus SHEPTHH B TEINIOBRIX MamnHaX. KodQGUIIHEHT MMOIe3HOro ASHCTBUS
terioBoli MammHbel. [ukn KapHo um ero koadduiuumeHT mone3Horo AeHCTBHS.
OKoJIOTHYECKHEe TpOONEeMBl  TEIUIOPHEPIeTUKU. TexXHWYecKHe YCTPOHCTBA H
[IPAaKTUYECKOE INPUMEHEHHWE: JIBUTaTellb  BHYTPEHHETO  CropaHus, OBITOBOM
XOJOJWJIIbHUK, KOHAUIIMOHED

IIpakTHueckoe 3aHATHE:
W3mepenne yneapbHON TEMI0EMKOCTH

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

113

Tema 3.3 ArperatHble COCTOSHUA
BellecTBa U (ha30BbIC MIEPEXO/IbI

Teopernueckoe oOyueHue:

ITapooGpazoBanue u KoHacHcamus. Vcmapenwme u KumeHue. AOCONIOTHASs U
OTHOCHUTEJbHAsT BIAXHOCTh BO3AyXxa. HacelmeHHsld map. VYaenpHas —Temjora
napoobpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUs OT AaBJieHus. TBepaoe Teo.
Kpucranmmueckue u amopdHbie Tena. AHH30TPONHUSA CBOHCTB KpHCTauioB. JKumkne
kpuctayuibl. CoBpeMeHHble Marepuainbl. [lnaBneHue u Kpuctammmsanus. Y aesibHas
temwiora mwiasieHus. CyOnumanus. YpaBHeHHE TeMIOBOro banaHca

IIpakTruueckue 3aHITHSA:

TexHrYecKre yCTPONUCTBA U IIPAKTUYECKOE TPUMEHEHHUE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJOTHUU TOIYYCHHUS COBPEMEHHBIX MATEpPUANOB, B TOM YHCIIE
HaHOMAaTepHaJOB, U HAHOTeXHOJOTHH. Omnpe/eneHre BIaXHOCTH BO3IyXa.

OK 01
0K 02
OK 03
OK 04
OK 05
OK 07

I13

KonTpoabnas padora Ne2 no pa3zaeay «ModiekyisipHas pu3uka U TEpMOTUHAMHUKA)

KP

Pa3nen 4. JnekTpoaMHAMUKA

12




16

Tema 4.1 DnexkTpocraTika

Teopernueckoe oOyueHue:

Onexrpusauus Teia. OneKTpudyeckuid 3apsn. JlBa Buza 3JEKTPUUYECKUX 3apsjioB.
[IpoBoAHMKH, TUAIEKTPUKH M TOIYMPOBOJAHUKH. 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsana. BzaumoneiictBue 3apsaoB. 3akoH Kynona. TodeuHbli 35eKTpuyecKuil 3aps.
Onexkrpuuyeckoe 1nosne. HampspkeHHOCTh — 2exkTpuueckoro  moist.  [lpuHiun
CYTIEPIIO3ULIMH 3IEKTPUUECKHX MoJiel. JINHUN HampsHKeHHOCTH 3JIEKTPUYECKOTo OIS
PaGota cun osnexrpocratuyeckoro mons. Ilorenuman. PasHocTe moTeHIMANOB.
IIpoBogHMKM M AMIEKTPUKA B JIEKTPOCTaTHYECKOM Ioje. Jluanexrpuueckas
IIPOHMUIIAEMOCTb. DileKTpoeMKocTh. KoHneHncaTop

IIpakTruyeckue 3aHATHS:

W3MmepeHne 3IEKTPOEMKOCTH  KOHJEHcaTtopa. TeXHHYecKkue yCTpOWCTBA U
MPaKTUYECKOE MPUMEHEHHUE: ANEKTPOCKOIL, SIIEKTPOMETP, JIEKTPOCTATUYECKAS 3aIlNUTA,
3a3eMJICHHE DJICKTPONPHOOPOB, KOHJEHCATOp, KOMWPOBAIBHBIN ammapar, CTPYWHBIN
IIPUHTEDP

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

113

Tema 4.2 IlocTostHHBIIHA
ANEKTPUUECKUN TOK. TOKH B
pa3IuyHbIX cpegax

TeopeTrnueckoe o0yueHue:

ONEeKTPUYECKUN TOK. YCIIOBHUS CYIIECTBOBAHUS DJICKTPUUECKOTO TOKA. McTOUHUKH
toka. Cuna Toka. [loctosiHublii Tok. Hampspkenue. 3akoH Oma [UIsl ydacTKa LEMH.
DnexTpudecKoe COTIPOTHBJICHHE. YnensHoe COTIPOTHBJICHHE BEIIEeCTBA.
[TocnenoBatenbHOE, MapajielbHOE, CMEIIAHHOE COEIUHEHHE MpPOBOJHUKOB. Paborta
3JEKTpUUecKoro Toka. 3akoH Jlkoymns-Jlenma. MOIIHOCTh 3JIEKTPUUECKOTO TOKA.
ONEeKTPOABIDKYIIAS CHJIa M BHYTPEHHEE CONPOTHBIICHHE MCTOYHHMKA ToKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM) ayekTpudeckoit 1enu. KopoTkoe 3aMblkaHue. DIEKTPOHHAS
MPOBOJIUMOCTh TBEPIBIX METAIOB. 3aBUCHUMOCTH CONPOTUBICHUS METAIOB OT
TeMiiepaTypbl. CBepXIpPOBOAUMOCTb. OJIEKTPUUYECKUH TOK B Bakyyme. CBolcTBa
AJIEKTPOHHBIX ITy4yKoB. [lomympoBoguuku. CoOCTBEHHAs W TPUMECHAS ITPOBOJIUMOCTH
noxynpoBogHukoB. CBoiicTBa p-n-mepexoga. IlodynpoBOIHUKOBBIE TPHUOOPHL.
DNEeKTPUYECKU TOK B PAacTBOpax W pacilaBaX dJIEKTPOIUTOB. DIEKTPOIUTHYECKAS
TUCCOTMANMS. DJICKTPOIU3. OJIEKTPUUECKHA TOK B ra3zax. (CaMOCTOSTENBbHBIR |
HECaMOCTOSTENbHbIN pa3psa. Monnus. [lnasma.

IIpakTuueckue 3aHATHS:

TexHuueckne yCTpONCTBA M IPAKTUYECKOE MPUMEHEHHE: aMIIEPMETpP, BOJIBTMETP,
peocTaT, HICTOYHUKHU TOKa, SJIeKTPOHArpeBaTeNbHBIE IPHOOPHI, JIEKTPOOCBETUTEIEHEIC
mpuOOpEl, TEPMOMETP CONPOTHBIEHUS, BaKyyMHBIA THON, TEPMHUCTOPHl U
(hOTOPE3UCTOPHI, TOJIYIMPOBOJIHUKOBBIA MO, TajdbBaHHKA. V3ydeHHE CMEIIaHHOTO
COEIMHEHHUS pPe3ucTopoB. 3MepeHne 3NeKTpOABMKYIICH CUIIbl ICTOYHUKA TOKA U €T0
BHYTPEHHETO COIIPOTUBIICHUS.

OK 01
0K 02
OK 03
OK 04
OK 05
OK 07

113
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Tema 4.3 MarauTHoe moJe.
DJIEKTPOMATHUTHAS
HHAYKIUSA

Teopernueckoe oOydeHue:

[TocTositHHBIE MarHuTHl. B3anMoaeCTBHE TTIOCTOSTHHBIX MAarHuTOB. MarHuTHOE MoJie.
Bekrop marauTHON MHAYKIMH. [IpUHIUN CyNnepHo3UIMU MArHUTHBIX moJjed. JInnuu
MarHuTHOM WHAYKIUH. KapTuHa NWHUNA MarHUTHONW WMHIYKIHUUA TIOJS TOCTOSHHBIX
MarHuToB. MarHuTHOE IIOJIe MPOBOJHUKA C TokoM. KapTuHa IHMHUNA WHIYKIIUU
MAarHUTHOTO TIOJSI JUIMHHOTO TMPSIMOTO TPOBOJHHMKA M 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTymKu ¢ TokoM. OmbIT Opcrena. BzanMoaeiicTBuE MPOBOIHUKOB C
tokoM. Cmia Awmrmepa, ee Momaynb u HampaBieHue. Cuna JlopeHma, ee MOaynb U
HarpaBjeHue. J[BIDKeHHE 3apsiKEHHOW YacTHIlBI B OJHOPOJHOM MArHUTHOM IIOJIE.
Pabora cunel JlopeHma. SIBieHHE SJIEKTPOMAarHUTHON HHIYKIMH. [1OTOK BekTopa
MAarHUTHOW MHIYKIIUW. DJIEKTPOIBIDKYIINAS CHIIA MHAYKITHMH. 3aKOH JJICKTPOMArHUTHON
nHaykiun  Dapanes. BuxpeBoe anekTpuueckoe Iosie. DIEKTPOJBIDKYIIAS —CHIIA
WHIYKIIUA B MPOBOJHUKE, NBIDKYIIEMCS MOCTYHATEIbHO B OJHOPOIHOM MAarHUTHOM
nioe. [Ipasuio Jlenna. MHEAYKTUBHOCTD. SIBIICHHE CAMOMHAYKITMH. DJICKTPOABUKYIIAS
CWJa CAMOMHIYKIIMKA. OHEPTrHsT MAarHUTHOTO TIOJISI  KAaTYIIKH C  TOKOM.
ONEeKTPOMArHUTHOE TTOJIe

TlpakTrueckue 3aHATHA:

M3yyenne MarHUTHOrO TOJISI KAaTYHIKM C TOKOM. TEXHWYECKHE YCTpOWCTBA U
MIPaKTHIECKOE MIpUMEHEHHE! ITOCTOSTHHBIE MarHHTHI, 3IEKTPOMAarHHTHI,
JIEKTPOJIBUTATEh, YCKOPWUTENM OJIIEMEHTAPHBIX YACTHUI, WHAYKIWOHHAS I€Yb.
UccnenoBanne nelicTBUS OCTOSHHOTO MAarHUTA Ha PAMKY € TOKOM. V3ydeHue siBIeHus
AIEKTPOMAarHUTHON HHIYKIIHH.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

113

Konrpoabnas padora Ne3 no pasjgeny «J1eKTPOANHAMUKA)

KP

Pa3gen 5. Koseoanua v BOJIHBI

Tema 5.1 Mexannueckue U
BHeKTI)OMaI‘HI/ITHBIe KOJIe6aHI/I$I

Teopernueckoe oOydeHue:

KonebatensHas cucrema. CBoOOAHBIE MeXaHWYeCKue KojeOaHus. |'apMoHMYecKHe
kosnebanus. [lepuon, gacrtoTa, ammmtyna u (asza xonebanuil. [IpyXKUHHBIN MasSTHHUK.
MaremaTtudeckuii MasTHUK. YpaBHEHHE TapMOHHYECKUX KoneOanuil. IlpeBparienue
SHEPTUU TNpH TrapMoHMYecKuX KoseObanusx. KoneGarenbHblii kKoHTyp. CBOOOIHBIC
AJIEKTPOMAarHUTHBIE KOJCOAHWsS B HICATHHOM KOJIeOaTeThHOM KOHTYpe. AHAJIOTHS
MEXIy MEXaHWYECKHMMM M 3JIeKTPOMAarHWTHBIMU KoneOaHusmu. dopmyna TomcoHa.
3aKoH COXpaHEHUs YHEPTUH B UICAILHOM KosiebaTesibHOM KoHType. [lpenctaBnenue o
3aTyXalmuXx KoyueOaHusX. BpIHykaeHHble MexaHWdeckue Konebanus. Pe3onanc.
BreIHy)KA€HHBIE 3JeKTpOMarHuTHbIe Kojiebanus. IlepemenHslit Tok. CHHYCOMAATBHBIN

OK 01
OK 02
OK 04
OK 05
OK 07
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MepEeMEHHBIH TOK. MOITHOCTh TIEPEMEHHOTO TOKAa. AMIUIUTYAHOE W JEUCTBYIOIICE
3HAYCHHWE CHJIBI TOKa W HampsbkeHus. TpaHcdopmarop. [IpousBojicTBo, mepenada u
MOTpeONIeHNE DIIEKTPUYECKON HSHEprur. ODKOJOTUYECKHEe PHCKH TPH TPOU3BOJICTBE
3JIEeKTpUUecKoil sHeprun. KynbTypa UCIIONb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOU
KU3ZHH

IIpakTrueckue 3aHATU:

HUccnenoBanne 3aBUCUMOCTH IEPHO/A MabIX KoleOaHUH Irpy3a Ha HUTH OT JJIUHBI
HUTH M Macchl rpy3a. TexHHYeckne yCTpPOHCTBa M IPAKTHYECKOE HPUMEHEHHE:
UIEKTPUYECKUN 3BOHOK, I'€HEpaTop IEPEMEHHOT0 TOKAa, JIMHUM »JJIeKTpolepenad.
UccnenoBanne nepeMEHHOI0 TOKa B LENM W3 IOCIENOBaTENbHO COEJUHEHHBIX
KOHJIEHCAaTOpa, KaTYIIKH U Pe3UcTopa

113

Tema 5.2 Mexanndeckue
SHGKTPOMaFHI/ITHI)Ie BOJIHBI

)44

Teoperndeckoe o0ydeHue:

Mexanuueckue  BOJHBI, ycioBusi  pacrpoctpaneHus. llepmoa.  CkopocThb
pacrpoCTpaHCHUusA n JAJIHHa BOJIHBI. HonepeqHI)Ie u IIPOAOJIBHBIC BOJIHBI.
Wntepdepenuns u audpakuus MexaHUUeCKuX BoJH. 3ByK. CKopocTh 3ByKa. [ poMKOCTB
3ByKa. Bricota Tona. TemOp 3Byka. DneKTpOMarHUTHBIE BOJHBL. Y CIOBUS H3IIy4EHUS
JJEKTPOMAarHUTHBIX BOJNH. B3amMHas opueHtanmss BektopoB E, B, v B
3MeKTpOMarHuTHOM BosHe. (CBOMCTBAa 3NEKTPOMATHUTHBIX BOJH: OTpaXKeHHE,
MIpETOMIICHHE, MOJIApU3ALINS, nudpaxuys, uHTEpPEpPEeHLHUS. CkopocTh
JNEKTPOMArHUTHBIX  BOJMH. Illkama  3IeKTpOMarHWTHBIX  BONH. IIpumeHeHnme
QJICKTPOMArdHMTHBLIX BOJIH B TCXHUKE U 6LITy. HpI/IHHI/IHI)I paauocCBA3U U TCIICBUACHUA.
Pagnonokanus. DneKTpoOMarHUTHOE 3arpsi3HEHHE OKpYXkKaroliel cpesbl

[IpakTuueckue 3aHATH:

TexHuyeckne yCTPOHCTBA M NPAKTHYECKOE IPUMEHEHHE:  MY3bIKaJbHbIC
WHCTPYMEHTHI, yJbTPa3ByKOBasi AMAarHOCTUKA B TEXHUKE M MEAMLMHE, pajap,
panuonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBU-neus

OK 01
OK 02
OK 04
OK 05
OK 07

113

Tema 5.3 OnTuxa

TeopeTrnueckoe 00y4eHue:

I'eomeTpuyeckas onrtuka. [IpsmonuHeliHoe pacnpocTpaHEHHE CBETa B OJHOPOJHOMN
cpene. JIyu ceeta. ToueuHblil HCTOUHHK cBeTa. OTpa)keHUE CBETA. 3aKOHBI OTPAKEHUS
ceta. [locTpoeHne n300pakeHUl B IUIOCKOM 3epkaje. [Ipenmomiienue cBeta. 3aKOHBI
npejoMileHusT cBeTa. AOCONIOTHBIA MOKa3arenb mnpenomieHus. [lomHoe BHyTpeHHee
otpaxeHnue. [IpenenbHbId yroa MOJIHOTO BHYTPEHHETro oTpaxxeHus. Jucmnepcust cBera.
CrnoxHbIit coctaB Oeroro cBerta. L[Ber. Cobmpatromye u paccenBaroIiye JUH3bI. ToHKas
nuH3a. QOKYCHOE pacCTOSHHE U ONTHYecKas cuia TOHKOW nuH3bl. llocTpoeHue
n300paXeHUH B COOMpAIOIIMX M PAacCEHBAIONIMX JHH3aX. DOopMylia TOHKOW JIMH3BIL.
VYBenuuenue, napaeMoe JIMH30M. [Ipenenbl NpUMEHUMOCTU T€OMETPUYECKON ONTHUKH.
BonnoBas ontuka. Mutepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIIOBHUS

OK 01
OK 02
OK 04
OK 05
OK 07
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HaAOJIOIEHNST MAKCUMYMOB U MHHUMYMOB B WHTEP(EPECHIMOHHOW KapTHHE OT ABYX
crH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB. [Judpaknus cBera. JudpakumonHas pemerka.
VYcnoBue HaOMIONEHHS TJIABHBIX MAaKCUMYMOB IIPH MaJ€HHM MOHOXPOMAaTHYECKOTO
cBeTa Ha audpakunoHHyo pemetky. [lomspuzaius ceTa

[IpakTrueckue 3aHATHS: 113
Habmionenne nucnepcun cBeta. TexHWYECKHE YCTPOWCTBA W NPAKTHYECKOE
MpUMEHEHUE: OYKH, Jyma, (oToammapaT, MPOEKIWOHHBIN ammapar, MHKpPOCKOIL,
TEJIECKOI, BOJIOKOHHAs ONTHKA, AM(PaKIMOHHAS pelIeTKa, IOJIIPOUJI, TENECKOIL.
Omnpenenenue nokaszaTels MpeJoMIeHUs cTeka. MccnenoBanne CBONCTB H300pakeHUH
B JIH3aX.
KonTpoabnas padora Ne4 no pasgeny «Kosiebanusi 1 BOJTHBD) KP
Pa3nen 6. OcHOBBI cielIUAIbHON TEOPUH OTHOCUTEIbHOCTH
Tema 6.1 OcHOBBHI Teopuu Teopernueckoe oOydeHue: 2 (0]
OTHOCUTEJIBHOCTH I'panuupl NpUMEHUMOCTH KJlaccMueckoil MexaHuku. IlocTynaTel cnenuambHON OK 01
TEOPUH OTHOCUTEIBHOCTH: HHBAPHMAHTHOCTH MOJIYJSl CKOPOCTH CBETa B BaKyyMe, OK 02
MIPUHITAI  OTHOCUTEIIBHOCTH OHHIMTEeHAa. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. OK 04
3ameJUIeHHe BPEMEHU M COKpallleHHe JIMHBI. DHEPTus U HMITYJIbC PEISATUBHUCTCKON OK 05
gacTuubl. CBsI3b Macchl ¢ SHEPTUEH U UMITYIBCOM PENSTUBUCTCKON YaCTHIIBL. DHEPTHS OK 07
MTOKOsI CBOOOAHON YaCTHIIBI.
Pa3znen 7. KpantoBas puszuka 10
Tema 7.1 DnemMeHTbI KBaHTOBOM Teopernueckoe oOyueHue: 2 O
OITHUKU ®otonbl. Popmyna [lnanka cBs3u sHepruu (HOTOHA C €ro 4YacTOTOW. DHEPrus H OK 01
nMmyisc otoHa. OTKphITHE U HccnenoBanne horodddekra. OmpiTel A.I'. Cronerosa. OK 02
3akons! hoTodddexra. Ypasuenue DitHmreliHa 1t pororddexra. "KpacHas rpannma” OK 04
¢doroaddexra. asnenue ceera. Onbitel [1.H. Jlebenesa. Xumudeckoe AelicTBUE CBETA. OK 05
TexHHueckre ycTpoHCTBa U MpakTHYECKOe NpUMEHEHHe: (HOTO3IEMEHT, HOTONATUHK, OK 07
coJTHEeUHas 6arapesi, CBETOINO
Tewma 7.2 CtpoeHue aToma Teoperndeckoe oOydeHue: 2 O
Mopnens aroma Tomcona. Onbithl Pesepdopna o paccesnuto -uactui. [Inanerapuas
Monenb aroma. [loctynater bopa. M3ny4yenne u mormnomieHne (OTOHOB MPH MEepexoie OK 01
aToMa C OJTHOTO YPOBHS SHEPTUHU Ha ApyToi. Bumsl criekTpoB. CIIEKTp ypOBHEH SHEPTHH OK 02
aToma Bogopojia. BomHoBeie cBoiicTBa uactull. Bomusl e bpoitna. KopryckymsipHo- OK 04
BOJIHOBOH Ayanu3M. CHOHTaHHOE U BBIHYXIEHHOE U3IydeHue. JJudpakus 31eKTpoHOB OK 05
B KpHCTaJUIaX. YCTPOHCTBO M MPHUHIMT paboThl ja3epa. TexHWUYecKHue yCTPOHCTBA U OK 07

MpaKTHYECKOe TPUMEHEHHE: CTIEKTPAIbHBIN aHaIu3 (CIIEKTPOCKOII), J1a3ep, KBAaHTOBBIN
KOMIIBIOTED.
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IIpakTHueckue 3aHATHU:
HabaroaeHne TMHEHYaToro CreKkTpa

113

Tema 7.3 AtomHOE sAApO

Teopernueckoe o0yueHue:

OKCIICpUMEHTBI,  JOKAa3blBAIOLIME  CIOXKHOCTh  CTpoeHHst  supa.  OTkpeiTHE
panuoaktuBHocTH. OnbITel Pesepdopaa mo onpezpeneHuio cocTaBa pagidoaKTHBHOTO
n3nyuenus. CBolicTBa anbda-, 6era-, raMMa-u3nydeHus. BiausHue paanoakTHBHOCTH Ha
JKUBble opraHu3mbl. OTKpbITHE NOPOTOHA W HeWTpoHa. HykioHHas Mopens sapa
IeiizenOepra-MBanenko. 3apsina sapa. MaccoBoe uucio sapa. M3otomsl. Anbda-pacna.
ONeKTpOHHBII W TMO3UTPOHHBIM  Oera-pacmaa. ['amMma-uznmydenue.  3akoH
PanuMoaKTUBHOTO pacrafa. DHEprusl CBSI3M HYKIIOHOB B siipe. SnepHsie cuibl. edekr
Maccel spa. SaepnHsie peakuuu. [leneHue U cuHTE3 siep. SAepHbIA peakTop.
Tepmosimepuslit  cunTe3. IIpoGmeMbl U MHEpCHEKTHBBI  SIIEPHOM  JHEPIETHUKH.
OKOJOrMYeCcKne acheKThl SACPHON SHEPTreTHKH. DIeMEHTapHble 4acTUIbl. OTKpBITHE
no3urpoHa. Mertoapl HaOMIOACHUS M PErUCTPAllMM  JIEMEHTapHBIX  YacTHLI.
dyHIaMeHTaIbHbBIC B3aUMOJICHCTBHS. ENMHCTBO (hU3MUECKOM KapTHHBI MHpa.

IIpakTuyeckue 3aHATHS:

UccnenoBanne TtpekoB wyactun (M0 TroTOBBIM (otorpadusm). TexHudeckue
YCTPONCTBA U TMpaKTUUYECKOE NMPUMEHEHHE; J03UMETp, Kamepa BuibcoHa, siaepHbIN
peakTop, aroMHas boMOa

OK 01
OK 02
OK 04
OK 05
OK 07

113

Koutpoashasi padora Ne5 no pazaeny «KpanroBas puzuka»

\9]

KP

Paznen 8. JineMeHTHI ACTPOHOMUM U ACTPOPU3UKHI

Tema 8.1 DJIEMEHTBI
ACTPOHOMUH U acTPOPUIUKU

Teopernyeckoe o0ydeHue:

Otanbel pa3BUTHA acTpoHOMHUH. I[IpukiagHoe M MHPOBO33PEHUYECKOE 3HAYECHHE
actpoHoMuM. Bua 3Be3nHoro Heba. Co3Be3nusi, ApKUE 3BE3[Ibl, MIAHETHI, UX BUAMMOE
nBrxeHue. ConHeunas cucrema. [lnanersl 3eMHOM rpynnsl. [Inanersl-rurantsl. Mansie
tena Comaeuynoit cuctemsl. Conaile, hotocdepa u atmochepa. ComHedHass aKTHBHOCTD.
Ucrounnk sHeprun ConHna W 3Be3d. 3Be3[bl, MX OCHOBHBIE XapaKTEPUCTHUKH.
JuarpamMa  "CHeKkTpaJdbHBIM =~ KJJacC -  CBETUMOCTB".  3Be3apl  TIJaBHOMU
MOCTIEOBATEIFHOCTA. 3aBUCHUMOCTh ''Macca - CBETHMOCTH" [UIsI 3BE3/ TJIaBHOU
mocieoBaTeNIbHOCTH. BHyTpeHHee ctpoenue 3Be3n. COBpeMeHHbIe MPEeACTaBICHHUS O
MPOUCXOXKJIEHUH U 3BooIuU CoHIIA U 3Be3/1. DTarbl KU3HU 3Be31. Mueunsrit [1yTh -
Hamra ['ajmakTuka. CrimpansHas cTpyKTypa lamakTwku, pacmpenerneHue 3Be3[, ra3a u
neuti. [Tonoxenne u nBwxkenne Comnana B [amaktuke. Tumnel ranaktuk. Ilmockas u
cepuueckas noacucreMsl [anaktuku. Paguoranaktuku u kBazapbl. UepHbIe OBIPHL B
saapax ranakTtuk. Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa66ma. Pasberanue
ranmakTuk. Teopwst bopmmoro B3peiBa. PenukroBoe n3mydenne. MacmradHas CTpyKTypa
Bcenennoii. Meraranakruka. HepenieHHble mpo0JieMbl aCTpaHOMUH.

OK 01
OK 02
OK 03
OK 05
OK 07
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IIpakTHueckue 3aHATHU: 2 113
HaGOmroeHuss HEBOOPYKEHHBIM TJIa30M C  KCIIOJIB30BAHUEM  KOMITBIOTEPHBIX
TIPHIIOKEHUH [T OTIpeIeTISHH I TTOJI0KEHUST HEOECHBIX 00 BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE co3Be3/usi CeBEpHOTO MONYIIAPHsI U SIPKUE 3BE3bI
KoutpoabHasi pa6ora Ne6 mo pasaeny «j1eMeHThl ACTPOHOMHUM M ACTPOPUUKH» 2 KP

ITpoMe:kyTOUHAS aTTEeCTAIUS:

2-11 ceMecTp — 3a4eT C OLIEHKOU
KOHCYJIbTaIMs — 2 Yac.

HUroro gacos: | 46 | 46 50

2.3 PersiameHT pacnpeejieHust BUA0B padot no aucuumianxe ¢ JJOT

JlaHHas AUCIUIUIMHA peaTu3yeTcsi C MPUMEHEHHEM IHUCTAaHIMOHHBIX oOpaszoBatenbHbIX TexHosoruil (J1OT). Pacnpenenenue BuaoB y4deOHOU

paboThl, (hopMaTOB TEKYIIIETO KOHTPOJIS MpeacTaBieHsl B Tabnuie 2.3:
Tabmuia 2.3 — Pactipeenienne BUI0B y4eOHON pabOTHI M TEKYIIIEH aTTeCTalluu

Buj yuedHoli paGoThl DopmaT NpoBeAeHUs
JIEKIIMOHHBIE 3aHSITUS Yactruuno ¢ npumenerneM JIOT,
[IpakTHyeckue 3aHITUL Yactuuno ¢ npumenenueM JOT
Texkyuuii KOHTPOJIb Yactruuno ¢ npumeHenuem JIOT

DopMBbl TEKYLIEr0 KOHTPOJIA DopmaT NpoBeeHUs
PenieHne npakTU4eCKUX 3a4aHUM Yactuuno ¢ npumenenueM JJOT
Ompoc KonTakTHas aynuTopHas padboTa
KoHTponpsHas padbota Yactuuno ¢ npuMenenueM J1OT

JlocTynm K cUCTeMe IHCTaHLIMOHHBIX O00pa30BAaTENFHBIX MPOTPaMM OCYIIECTBISETCS KaKIBIM OOYYarOIIUMCS CaMOCTOSTENBHO C JIF000TOo
yCTpOMCTBa Ha mopraie: https://sziu-de.ranepa.ru , B COOTBETCTBHU C MX HHIUBUIYaIbHBIM MAPOJIEM U JIOTHHOM K JIMYHOMY KaOMHETY / TPOUIIIO.

Texyuuii KOHTPOJIb, MPOBOAMMBIA B CUCTEME JMCTAHIIMOHHOTO OOYYECHHS, OICHMBAETCS KaK B CHCTEME JWCTAHIMOHHOTO OOydYeHHs, TaK U
IpernojaBaTeneM BHE CHCTEMBI. JlocTyn K MaTepHaiaM HpEeAoCTaBIAeTCS B TEUCHHE BCETO CEMECTpa MO Mepe MPOXOXKACHHUS OCBOCHHUS IPOrPaMMBL.
JlocTynn K KakaoMy BHIY pabOT M KOJMYECTBO IOIMBITOK Ha BBHIOJHEHUE 33aHUS MPEIOCTABISETCS OTPAaHMYCHHOE BPEMs COTJIACHO PETJIAMEHTY
JMCLUIUIMHBL, OMyOJMKOBAHHOMY B CHUCTEME TUCTaHIMOHHOTO oOyueHus. IlpenojaBarenb OLEHMBAET BBHINOJIHEHHBbIE OOy4YalOIIMMUCS PabOTHI HE

no3aHee 14 pabouux aHeN nocie OKOHYaHMsI CPOKa BBIITOJIHEHUS



https://sziu-de.ranepa.ru

3 MaTepl/laJIBI TERKYLIECTr0 KOHTPOJISA YCIIEBAEMOCTH U HpOMe)RyTO‘lHOﬁ aTTeCTalum oﬁyqamumxcn

3.1 (DOpMI)I H METOAbI TCKYIIEIr0 KOHTPOJIA YCIIEBACEMOCTH " l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn oﬁyqaloumxcn

Ne
/1

®dopMa KOHTPOJIA

Mertoa KOHTpoOJIS

Kpurepun onienuBanus

1

2

3

4

Texyumumii

KOHTPOJIb

Omnpoc

YCTHBIN

OlEHKH «OTJIMYHO» 3aCly)KUBaeT CTYACHT, €CIU JICMOHCTPUPYET
rIy0oOKoe 3HAHWE TEOPETHYECKOro MaTepuana, CBOOOIHO OMIEepUpPYET
(u3MYeCKUMH TOHATHAMHA M (opMyrnaMu, BEpHO TOHHMMAeT CYIIHOCThH
SBJICHUH ©M uX B3auMocBsi3u. OH TPaMOTHO peIIaeT 3ajadyd JH00H
CIIO)KHOCTH, B T.4. HECTaHAAPTHHIC, NMPUBOJUT IMPAKTHUYCCKUE MPUMEPHI,
COTIPOBOXKIAET OTBETHI KOPPEKTHBIMU UepTekaMu U Tpadukamu. M3noxenne
MaTepuaina JOrnIHoe U 0e30IubouHoe.

OIECHKN «XOPOIII0» 3aCITyKHBACT CTYJICHT, €CIIM MMOKa3aj MOJHOS 3HAHUE
OCHOBHOTO TEOPETHYECKOTO MaTepralia M yMeeT IPUMEHATh 3aKOHBI (PU3UKU
JUIA pemieHuss THUNOBBIX 3amad. JlomyckaeTcss Hamuuue HEOOIBIINX
HETOYHOCTEH: HE3HAYUTETBbHBIX TOTPEIHOCTe B  (QOPMYIUPOBKAX,
MPOIyCcKa OTIENIBHBIX JeTallel, CTHIUCTHYECKUX HEIOYETOB WM MEIKUX
omubOoK B yepTexxkax U rpadukax. CTyneHT crnocoOeH MCIpPaBUTh OMIMOKU
IIpU HABOIAIIMX BOIPOCAxX IPENOAABATEIA U MOXET 3aTPYNHATHCSA IIPU
PEIICHUY 33124 TOBBIIIEHHON CII0KHOCTH.

OUEHKN «yAOBJIETBOPHUTEIBHO» 3aCIIy)XKHBA€T CTYACHT, €CJIH YCBOWII
0a30BbIil 00BEM 3HAHHUN M OPUEHTUPYETCSI B OCHOBHBIX IMOHSITHUSAX U 3aKOHAX
¢u3uku. OH cnocoOeH pemaTh IPOCThIE TUTIOBBIC 321441 C UCIIOIb30BaHUEM
TOTOBBIX (DOPMYJI, HO MOXKET UMETh IIPOOEIIBI B OTACIBHBIX aCIIEKTaX TEMbI H
3aTPYOHATHCS B OOBSICHEHWH B3aWMOCBS3ed MeXAy (U3HIECKUMHU
SABJICHUSMU. HOHYCTI/IMLI HETOYHOCTHU B OIMMMCAaHHUU IKCIICPUMCHTOB, OIHI/I6KI/I
B BBIYUCIICHUAX (HE MPHUBOSAIINE K TPYOOH MOTPEIIHOCTH) WA HEJOUYETHI B
odopmiennn rpadgukoB u cxeM. CTYJEHT MOKET HCTIPaBUTh IMOTPEITHOCTH
[IPY TOMOIIY [IPEToAaBaTers.

OlECHKN  «HEYJTOBJIETBOPUTEJIBHO»  3aCIyXXHBAeT CTYACHT, €CJIU
OoOHaApYXHUJI CyIIECTBEHHBIE MPOOENbl B 3HAHWM OCHOBHOTO MaTepuaia, He
BIIa/IeeT KIIOYEBBIMU MOHATHAMU W 3aKOHAMHU (DH3WKH, HE TIOHUMAET CYyTH
HU3y4aCMbIX SIBJICHUM 1 IMpouecCCoB. On ne CIIPaBJIACTCA C pCIICHHUEM TUIIOBBIX
3aj1a4, JIOMyCKaeT rpyOble OMMOKN B IPUMEHEHUHU (POPMYIT, HE yMEET YUTaTh
W CTPOUTH TpadUKH M CXEMBI, HEOOXOIUMEBIE Il O0BICHEHUS (HU3MISCKUX
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3akoHOMepHocTel. OTBeThl OECcCUCTEMHBI, HEJOTHYHBI U  COJAEp)KaT
(akTrueckre omnOKY, HCKaXaOIIe CMBICI TOHATHH. J{71s1 ocBoeHHs Kypca
CTYAEHTY TpeOyeTcsi IOBTOPHOE U3yYEHNE OCHOBHBIX Pa3JesioB MPOrpaMMbI
0]l PYKOBOJICTBOM IIPEIoiaBaTesl.

IIpakTuyeckue padoThI

MPaKTUYECKUI

OLICHKH «OTJIHYHO» 3aCIy)KUBAeT CTYJCHT, OOHAPYKUBIIMK TyOOKOe
3HAaHWE MaTepuaia, yMEHHE CBOOOIHO BEHITIONHSTH 3a/IaHUs, TOHUMAIOIIHHA
B3aHMMOCBSI3b OCHOBHEIX ITOHATHH TEMBI;

OLIEHKH «XOPOIIO0» 3aCIyXXUBaeT CTYACHT, OOHAPYXHUBIIHI IOJHOE
3HaHHUE MaTepuaia; YCIEIIHO BEITOTHAIOMUN TPEeTyCMOTPEHHBIC 3a1aHUSI; U
JOMYCTUBIIMN  HE3HAUYUTEIbHBIC OIIIMOKU: HETOYHOCTD (hakToB,
CTHJIMCTUYECKHE OLIMOKH;

OIICHKH «yTOBJIETBOPUTEILHO» 3aCIyKUBACT CTYACHT, OOHAPYKUBIIHN
3HAHUS OCHOBHOTO MaTepuajia B 00beMe, HEOOXOIUMOM JUTsl TATbHEUIIIEeTOo
W3y4yeHUs OUCUUIUIMHBL. CHpaBisiOlIUNCS C BBIIOJIHEHHEM 3a/laHUK;
JIOITYCTUBIIUI TMOTPEUIHOCTH B OTBETE, HO 00JaJalolril HEOOXOAUMBIMH
3HAHUSIMU JJIS1 UX YCTpPaHEHHUs O]l PYKOBOJCTBOM IPENOAaBaTes;

OneHKHn «HEey[10BJIETBOPUTEIbHO» 3aCIlyKUBaeT CTYJIEHT,
0OHapYKUBIINK CYIIECTBEHHEIE MPOOETHI B 3HAHUH OCHOBHOTO MaTEpHala;
HE CIPaBIAIOUIMNCA C BBINOJHEHUEM 3aJlaHuil, JOMYCTUBLIMKA CEPhE3HBIC
MOTPELTHOCTU B OTBETAX, HYKAAIOIIMICS B TOBTOPEHUU OCHOBHBIX Pa3/IeiOB
Kypca MoJi pyKOBOJACTBOM IIpenoaBaTersi.

KoHTpoJbHbIe padoThI

NHUCHbMEHHBIN

OLCHKH «OTJIMYHO» 3aClIy)KUBaeT CTYACHT, €CIH JEMOHCTPHUPYET
rIyOOKOe 3HAHWE TEOPETUYECKOrO0 MaTepuana, CBOOOIHO OIEpUPYET
(bu3nUecKUMH TOHITUAMH U GopMmynamMu (B T.4. MX MaTeMaTHYecKOil
3aMKChI0), BEPHO MOHUMAET CYIIHOCTb SIBJICHHA M 3aKoHOMepHOocTed. OH
IpaMOTHO pEIIacT 3aJayd Pa3HON CIOXKHOCTH — B T.4. HECTaHJAPTHEHIC,
COIIPOBOXKIAET PEIICHS KOPPEKTHBIMHU YepTEKaMHU U TpadUKaMu, TPUBOIAHUT
MIPUMEPHI U3 IPAKTHKH, U3J1aracT MaTepHaj JOTHIHO U 0e3 OLIHOOK.

OIIEHKH «XOPOIIO0» 3aCITy)KUBAET CTYICHT, €CJIH CTYJCHT IoKa3aJ MOJHOe
3HaHHWE OCHOBHOTO MaTepuaia M yMEeT MPUMCHSATH 3aKOHBI (PH3UKHU IS
pellicHHUsT THIOBBIX 3a/1a4. BO3MOXXHBI HE3HAYUTENBHBIC MOTPEIIHOCTH:
HeOO0JIbIIINE HETOYHOCTH B (DOPMYJIMPOBKAX, HMPOIYCK OTACIBHBIX JACTalcH,
CTWJIMCTHYCCKUE HEMOYEThI UM MEJIKHE OMIUOKHM B UepTekax W rpadukax.
[Ipu HaBoAAImUX BOMpOCAax CTYACHT CHOCOOEH CAMOCTOSTEIBHO HCIIPABUTH
TOTTYTIICHHBIC OTTHOKH.

OlLICHKH «YAOBJIETBOPUTEIBHO» 3aCIIy)KMBAC€T CTYACHT, €CJIH YCBOHII
0a30BbIi 00BEM 3HAHHUN W OPHEHTHPYETCS] B OCHOBHBIX MOHATHAX M 3aKOHAX
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¢u3uku. OH penraer NpoCThie TUMOBBIE 33/Ia4H C UCTIOJIE30BAHUEM TOTOBBIX
¢dopMyn, HO AOMyCKaeT MpoOensl B 3HAHUHM OTACIBHBIX ACTIEKTOB TEMBI,
3aTpynHseTcs OOBSICHUTh B3aMMOCBSI3b SIBIICHHM, HOIMYCKAaeT HETOYHOCTH B
OMHMCAaHUM IKCTIEPUMEHTOB WJIHM OIMIMOKH B BBIYUCIEHUAX (HE MPUBOASIINE K
rpy6oii morpeurHoctr). Ilpu momomm mpemnonaBaTessi MOXKET HCIPABUTh
OLIMOKU ¥ BOCTIONTHUTH HPOOEIIBL.

O1CHKH «HEYAO0BJIeTBOPHUTEIbHO» 3aCITy>KUBACT CTYICHT, €CIIU OH UMEET
CYIIECTBEHHbIC TPOOENBl B 3HAHUM OCHOBHOTO MarepHana, HE BIAJCeT
KIIIOYEBBIMU MOHATUSAMH M 3aKOHAMH, HE TIOHUMAET CYIIHOCTH (PU3MYECKUX
sapreHni. OH He CIpaBisieTcsi C pelleHHEeM THIIOBBIX 3ajad, JIOMyCKaeT
rpyOble ommOKH B TpUMeHEeHHH (GopMyJ, HE yMEeT YHWTaTh U CTPOUTH
rpadyKi ¥ CXEMBI, a €r0 OTBEThI OECCHCTEMHBI M cozlepKar (pakTuyeckue
omuOKku. s ocBoeHus Kypca TpeOyeTcsi HOBTOPHOE M3YUYEHHE OCHOBHBIX
pa3zieNnoB MO PYKOBOACTBOM IPENOAaBaTelsl.

HpOMe)RyTO‘lHaﬂ aTrrecranus

3auer ¢ OEHKOM

VcTHBIN

OLCHKH «OTJIMYHO» 3aCIy)KUBaeT CTYACHT, €CIU JICMOHCTPHPYET
rIy0oOKoe 3HAHWE TEOPETHYECKOro MaTepuana, CBOOOIHO OIEpUPYET
(¢u3MYecCKUMH TOHATHAMHA M (opMynaMu, BEpHO IOHHWMAeT CYIIHOCTh
SBJICHU ©M uX B3auMocBsi3u. OH TpPaMOTHO peIIaeT 3ajadyd JH00H
CIIO)KHOCTH, B T.4. HECTaHAAPTHHIC, NMPUBOJUT IMPAKTHUYCCKUE MPUMEPHI,
COTIPOBOXKIAET OTBETHI KOPPEKTHBIMU UepTekaMH U Tpadukamu. M3noxenne
MaTepHana JOrnIHoe U 0e30IubouHOoe.

OICHKN «XOPOIII0» 3aCITyKUBACT CTYJICHT, €CIIM MMOKa3aj MOJHOS 3HAHUE
OCHOBHOT'O TEOPETHYECKOTO MaTepralia M yMeeT IPUMEHATh 3aKOHBI (PU3UKU
JUIA  pemieHuss THUNOBBIX 3amad. JlomyckaeTcss Hamuuue HEOOIBIINX
HETOYHOCTEH: HE3HAYUTENbHBIX TOTPEIHOCTe B  (QOPMYIUPOBKAX,
MPOIyCKa OTIENBHBIX JeTallel, CTHIUCTHYECKUX HEIOYETOB WIIM MEIKUX
omubOoK B yepTexxkax U rpadukax. CTyneHT crnocoOeH WCIPaBUTh OMIMOKH
P HABOIAIIMX BOIPOCAX MPENOAABATEIA U MOXET 3aTPYIHATHCSA IIPU
PEIICHUY 33124 TOBBIIICHHON CII0KHOCTH.

OUEeHKN «yAOBJIETBOPHUTEIBHO» 3aCIy)XHBA€T CTYACHT, €CIH YCBOWII
0a30BbIil 00BEM 3HAHUN M OPUEHTUPYETCSI B OCHOBHBIX IMOHSTHSAX U 3aKOHAX
¢u3uku. OH cnocoOeH pemaTh IPOCThIE TUTIOBBIC 33/1a4H1 C UCIIOIb30BaHUEM
TOTOBBIX (DOPMYJI, HO MOXKET UMETh IPOOEIIBI B OTACIBHBIX aCIIEKTaX TEMbI H
3aTPYOHATHCS B OOBSICHEHWH B3aWMOCBS3ed MeXAy (U3HIECKUMHU
ABJICHUSAMU. I[OHyCTI/IMLI HETOYHOCTHU B OIMMMCAaHHUU IKCIICPUMCHTOB, OIHI/I6KI/I
B BBIYMCIICHUIX (HE MPHUBOSINME K TPYOOH MOTPEIIHOCTH) WK HEJOUYETHI B
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oopmiiennn rpadukoB U cxeM. CTYJICHT MOXET HCIPABUTh MOTPEIIHOCTH
MIPY ITOMOIIIY [IPETIoAaBaTes.

OIICHKH ~ «HEY/0OBJETBOPUTEJIBLHO»  3acCiIyXXHBaeT CTYIEHT, €CIIU
OOHapyXHJI CYIIECTBEHHBIC MPOOENbl B 3HAHUU OCHOBHOTO Marepuaia, He
BJIQJICCT KIIOYCBBIMU MOHSTUSIMU U 3aKOHAMHU (DU3HMKH, HE MOHUMACT CYyTH
M3y4aeMBbIX sSIBICHU U poiieccoB. OH He CITPABIISETCS C PEIICHHEM TUTIOBBIX
3a/1a4, OMyCcKaeT rpyOble OMMHOKY B IPUMEHEHHH (HOPMYJI, HE YMEET YMTATh
U CTPOMTH TPapUKU M CXEMbI, HCOOXOAMMBIC ISl OOBACHEHHS (DU3MUSCKUX
3akoHOMepHOCTelH. OTBEThl OECCUCTEMHBI, HEIOTUYHBI U  COJEpXKaT
(bakTHyecKre OMUOKU, HCKAXAIOIIHE CMBICI TOHATHH. J[71s1 ocBOeHHS Kypca
CTYICHTY TpeOyeTCsi HOBTOPHOE U3yUCHHE OCHOBHBIX Pa3/IeiIOB MIPOrPaMMbI
OJ1 PYKOBOJICTBOM ITPETIOIaBaTEIIsI.




3.2 OneHOYHBIE CPEICTBA TEKYLIEr0 KOHTPOJISl yCIIeBaeMOCTH 00y4arouXcst

®opma
TeKylIero

KOHTPOJIA

BapuaHTBI TeKyllero KOHTPOJIsi

Tema 1.1 BBeaenue

Onpoc

1. Kak ¢usuka cBsizaHa ¢ ApyruMU HayKaMH U TEXHUYECKUMH JUCLUILTUHAMU?
[IpuBeaute nBa MpUMepa MEKIUCIUILUIMHAPHBIX 00JIacTel, rae pu3uka urpaer
KIIFOUEBYIO POJIb.

2. Yro Ttakoe ¢usnueckas mozaens? IlpuBenure Tpu mpumepa (QHU3MUECKUX
MojieNiel (HarpuMep, MaTepualibHas TOYKa, WUIACATbHBIA Ta3, MaTeMaTHUYECKHUI
MasiTHUK) ¥ YKQKUTE, IS KAKUX CUTYaIlil OHU PUMEHUMBI.

3. OO®BsicHUTE, 4YTO TMOJApa3yMeBaeTCsl IMOJ TIpaHULAMH HPUMEHHUMOCTH
¢usnveckux 3akoHOB. [IpuBenuTe nMpuMep 3aK0Ha, KOTOPBIH PabOTAET TOJIBKO B
ONpeAeNEHHBIX YCIOBMSX (Hampumep, MHpH MajbIX CKOpPOCTAX, HHM3KHUX

TEeMIEepaTypax u T.1.), ¥ YKaOKUTE 3TU yCIOBUS.

Tema 2.1 KuaemMaTuka

Ompoc

1. OOBsicHUTE CYTh MPHUHININA OTHOCHTEIBHOCTH MEXAaHHUYECKOTO JIBMKCHHS.
[IpuBenure mpumep, KOraa OJHO M TO K€ TEJIO OJHOBPEMEHHO IBUKETCA U
MOKOUTCSI — B 3aBUCUMOCTH OT BBIOPAHHOM CUCTEMBI OTCUETA.

2. ChopmynupyiiTe mpaBuiia CIO0KEHUS MEPEMELICHUN U CIIOKEHHS CKOPOCTEA.
[IpuBennTe NMpakTUYECKUH IPUMEDP NMPUMEHEHUs 3aKOHA CJIOKEHHsI CKOpPOCTEM
(HanpuMep, IBMIKEHUE JIOJIKKM OTHOCUTEIBHO Oepera).

3. [aiiTe onpeneneHus nepuoaa u 4acToThl oOpaieHus. Kak oHM CBSI3aHBI MEXTY
coboit? [lpuBenure mpumep pacuéra mepuoja U 4acTOThHI JJIsi BPAILAIOLIETOCS

TEI1a.

[IpakTuueckas

pabota

IIpakTnyeckoe 3axanue Ne 1

Tema: n3mepeHre MTHOBEHHOW CKOPOCTH U MCCIIE0BAHNE COOTHOILIEHUS MEX Y
MyTSIMHM, HPONIEHHBIMU TEJIOM 3a IOCJIEOBATEIbHBIE DPABHBIE NPOMEXKYTKU
BpEMEHH IPH PaBHOYCKOPEHHOM JBHMXEHHH C HAYaJIbHOM CKOPOCTHIO, PaBHOM
HYJIIO.

enb: sKxCrIEpUMEHTAIBHO MOATBEPAUTH, YTO IIPU PAaBHOYCKOPEHHOM JIBH)KEHUU
0e3 HauvalbHOM CKOpPOCTH IyTH, MPONJCHHBIC TEJIOM 3a TOCIEJOBATEIbHBIC
paBHBbIE TPOMEKYTKH BPEMEHH, OTHOCATCS Kak psii He4E€THhIX uncen (1:3:5:7 u

T.I[.); HU3MCPUTb MTTHOBCHHYIO CKOPOCTD TCJIa B Pa3HbIC MOMCHTBI BPCMCHU.
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OdbopynoBanmue:

HAKJIOHHAs IIJIOCKOCTh (3k€7100) ¢ N3MEPUTENIBHON 1LIKAJIOH;
METAJUIMYECKUH IAPUK;

CeKYHJIOMeD (3NIEKTPOHHBIIN UM MEXaHUYEeCKUI);

JATYUKU BpeMEHHU (OMIHMOHAIBHO, JJIS TIOBBIIIEHUS TOYHOCTH);
JIMHENKA WIN PYJIETKa;

IITATUB JUTsl PUKCAIIMK HAKJIOHA yKeo0a.

Xoa pa0doTbI:

1.

YcranoBuTe enod moa HeOOIBIINUM YTIIOM K TOPU30HTY U 3aKPEIUTE €T0
B LITAaTHUBE.

OTMeThTe Ha )kea00e HavyaJabHYI0 TOUKY CTapTa HIapuKa.

Paznenute jxenod Ha paBHbIe OTpe3KU (HarpumMep, 1o 20 cM) U OTMEThTE
ux.

3amycTuTe IIapuK U3 HAyalbHOM TOYKM 0€3 TONYKa M C IMOMOILBIO
CEeKyHJIOMepa 3apUKCUPYHTE BpeMs IMPOXOXKIEHUS KaxIO0ro OTpe3Ka.
[ToBropute ombIT 3—5 pa3 ANA KaKIAOro OTpe3Ka, YTOObl YMEHBIIUTH
MOTPEIIHOCTb.

Jljig u3MepeHnst MTHOBEHHOM CKOPOCTH YCTaHOBUTE JaTUYMKU Ha Pa3HBIX
yJacTKax »xeno0a (€Ciu eCcTh) TU00 UCTIOIb3YUTE METOT MAJIBIX OTPE3KOB:
3aMepbTE BpPEMsI IPOXOXKIEHUS OYEHb KOPOTKOIO y4acTKa B KOHIIE
Ka)KJJOTO OCHOBHOI'O OTpe€3Ka M pacCUUTalTe MTHOBEHHYIO CKOPOCTH I10
dbopmyne v=At/As, rae As — ayiMHa Maloro y4actka, At — Bpems ero
IIPOXOXKICHMSL.

Paccunraiite myTh, NPONACHHBIN IAPUKOM 3a IIEPBBII, BTOPOM, TPETUN U
T.JI. PaBHbIE IPOMEXKYTKH BPEMEHH (HAIIPUMEP, 38 KAXKIYI0 CEKYHY).
CpaBHuUTE MOTy4YEHHbIE 3HAUYEHUS yTeH U MPOBEPHTE, BBHITOJIHAETCS JIU
COOTHOIIEHME S1:82:83:...=1:3:5:....

IToctpoiiTe rpauk 3aBUCUMOCTH MTHOBEHHOW CKOPOCTH OT BPEMEHHU U
y0eauTech, 4To OH MpeACTaBIIsAeT cO00i MPSAMYIO JIMHUIO, BEIXOISIIYIO U3

Havaja KOOpAuHAT (MIOATBEPKICHHE PABHOYCKOPEHHOTO JABUKCHUS).

Oo0paboTka pe3yJbTaTOB:

1.

3aIlOJJHUTC Ta6J'II/II_Iy C [TaHHBIMU: HOMEP UHTCPBAJIA, BPEMS IIPOXOKIACHUA,

IIPOWICHHBIN ITyTh, MTHOBEHHAsI CKOPOCTH;
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2. paccuMTaiiTe YCKOpPEHHE Mapuka Mo ¢opMmysie a = to/2s, HUCHOIB3Ys
JaHHBIE JUTS BCETO My TH;
3. CpaBHHTE IKCHEPUMEHTAIBHOE COOTHOIICHUE MYTEH C TEOPETUYCCKUM
(1:3:5:...);
4. OlLleHHTE MOrPEIHOCTU U3MEPEHUI.
BoiBoa: chopMyTUpyiTEe BBIBOIBI O XapaKTepe ABIKCHNUS [IIAPHUKA, TOTBEPIUTE
WJIA ONIPOBEPTHHUTE BHITIOTHEHUE 3aKOHA PABHOYCKOPEHHOTO IBUYKCHUS, YKAKUTE

BO3MOXXHBIC HCTOYHHUKHU I'[OI‘pGI.HHOCTGfI.

IIpakTuyeckoe 3axanue Ne 2
Tema: u3ydyeHue ABWKEHMs LIApUKa B BA3KOW KHUJKOCTU U Tesa, OPOIIEHHOrO
TOPU30HTAIIBHO.
Henab: uccienoBarh ABWKEHHE IIAPUKA B BA3KOM KHUAKOCTU (ONpeiesieHue
YCTAaHOBUBILEHCS CKOPOCTH M CHJIBbl CONPOTUBJICHHS) U JBIWKEHHE Tea,
OpOLIEHHOTO TOPU3OHTAJIBHO (M3MEpeHHE HadaJbHOW CKOPOCTH W aHallu3
TPaeKTOPHUH).
Yacrtp 1. /IBH:KeHHME HIAPUKA B BA3KOM KUIKOCTH
OobopynoBanue:
® BBICOKMH LWIMHAPUYECKUM COCYJ, 3allOJHEHHBIM BSA3KOM KUIAKOCTBIO
(TrunepuH, Macio M T.11.);
e METaUIMYECKHUE IIAPUKHU Pa3HOrO AUAMETPA;
® CEKyHIOMep;
® U3MEpUTEIbHAs JICHTA,;
e TepMOMETp (I yuéTa 3aBUCUMOCTH BSI3KOCTH OT TEMIIEPATYPHI).
Xoa pa0doTbI:
1. W3mepbTe BHYTPEHHUH IUAaMETP COCYJa U BBICOTY CTOJIOA HKHUIKOCTH.
2. Onyctute mapuk B JKUOKOCTH W JOXKIUTECH  YCTAHOBIICHUS
PaBHOMEPHOTO IBUKEHUS (KOTJa YCKOPEHHUE CTAaHET HYJIEBBIM).
3. 3amepbTe BpeMs NPOXOKIACHUS IIAPUKOM CPEIHEro ydacTKa IIyTH
(MCcKITI0Yast yYaCTKHU pa3roHa U 3aMeJICHHs y JTHA).
4. PaccuMraiiTe yCTaHOBHMBILYIOCS CKOPOCTH 10 (popmyiie v= h/t, rne h —
JUIMHA Y4YacCTKa, t — BpeMsl IPOXOKICHUS.

5. IloBTOpHuTE OMBIT C MIAPUKAMU PA3HOTO AUAMETPA.
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6. IloctpoiiTe rpaduk 3aBUCUMOCTH YCTAaHOBHBIIEHCS CKOPOCTH OT
ameTpa Iapuka.
AHaamu3: 00BSCHUTE, TIOYEMY JIBIDKEHUE IIapUKa CTAaHOBUTCS PaBHOMEPHBIM;
OLICHUTE CHIIy CONPOTUBIICHUS >KUIKOCTH, HUCIONb3ys 3akoH CTokca (eciu
MIPUMEHHUMO).
Yacrts 2. /IBU:KeHHUE TeJIa, OPOIIEHHOT0 TOPU30HTAIBHO

Obopydosanue:

® ITAaTUB C My(PTOH U 32KHUMOM;

® U30THYTHIN kKen00 ¢ FTOPU30HTAIBHBIM YYaCTKOM;

® METAUINYECKHI IIapUK;

e jucT Oenoit OyMaru U KOnupoBajIbHOU OyMary;

® OTBEC;

® U3MEpUTENbHAs JICHTA.

Xoa pa0doTsI:

1. 3akpenute >xem00 B INTaTHBE TaK, YTOOBI €ro HUXHUK KOHEI[ ObLT
TOPU30HTAJIEH.

2. WM3mepswTe BbIcOTY h OT HMKHErO Kpas kenoba a0 crona (Hanpumep, 40
cM).

3. Tlomoxwute mox xenob Juct O6emoi Oymaru, 3aUKCUPYHTE €ro, CBEpXy
pa3MecTuTe KOMUPOBAIbHYIO OyMary.

4. OrnycrtuTe mapuk 0e3 ToI4Ka U OTMEThTE TOUKY ero najeHus Ha Oymare.
[ToBTopuTe oneiT 5-10 pas.

5. H3mepbTe CpeaHIO HalbHOCTh NOJETa | (paccTtosHue OT MPOEKLIUH

HUKHETO Kpast Kenoda 10 cpeHel TOUKH MaJeHH).

6. Paccuuraiite Ha4yaIbHYK CKOPOCTH LIapuKa 1o Gopmyie V= l\/%, rne
2=9,81 m/c>.
7. W3menute BbicoTy h (Hanpumep, 10 10 cM) 1 TOBTOPUTE U3MEPEHHUS.
8. CpaBHUTE pe3yabTaThl U yOenuTech, YTO MpHU yMeHblleHHH h B 4 pasa
JanbHOCTH | yMeHblIaeTcs B 2 pasa.
O0paboTka pe3yJIbTaTOB:
® COCTaBbTe TAONMMIy C NaHHBIMH: BBICOTa h, MambHOCTH |, HadambHas

CKOpOCTh Vy;
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e qQocTpoiiTe rpaduK TPAaeKTOpUU (3aBHCUMOCTh Y(X)), HCIIOIB3Ys

YpPaBHEHUS JBHKCHUS:

«  OLIEHUTE MOIPEHIHOCTH OpeaeaeHus Vo.
BoiBoja: onuirTe 0COOEHHOCTH JBMXCHHS IIapUKa B BA3KOH >KHIKOCTH U TIPU
TOPU30HTAILHOM  OpOCKE; CpaBHUTE  OSKCIIEPUMEHTAJbHBIE JaHHbIE C

TCOPCTUUCCKUMU MTPCACKA3aHUAMUA,; YKAKUTC q)aKTOPBI, BJIMAIOIIMUEC HA TOYHOCTD

U3MEPECHUM.
Konrtponbnas | Bapuanr 1.
pabora 1. ABTOMOOWIB, IBUTASACh CO CKOPOCTHIO 54 KM/4, HadaJl TOPMO3UTH C

yckopenueM 1,2m/c2. Kakoil myTb OH MPORAET 10 MOJIHOM OCTaHOBKH.

2. Onpenenure cuily TAry BaroHeTku maccoit 200 Kr, IBMXKYLIEICS C yCKOPEHUEM
0,5 M/c2, ecnu cumna conpoTuBIeHus ABkeHuto 60 H.

3. Baronerka maccoii 300 Kr, ABMXKYIIAsCs CO CKOPOCTBbIO 4 M/C, JOTOHSIET
BTOpYI0 Maccoi 500 Kr, ABMXKYIIYIOCS CO CKOPOCThIO 2 M/c. HaliTu ux ckopocTb
IIOCJI€ CLIETIKH.

4. Bykcup tsaHet 6apxy ¢ cuioit 45 kH. KakoBa momHocts Oykcupa, eciu 3a 10
C OH IIPOXOJUT 25 M.

5. Haiitu maccy rpy3a, KOTOpPbIi Ha py>KuHE kecTKocThio 250 H/M konebnercs
¢ yactorout 2 I'm.

Bapmuanr 2.

1. MOTOIMKINCT, IBUTAsICh CO CKOPOCTbIO 54 KM/4 Hayajd Pa3TOHITHCS C
yckopeHnueM 2 m/c2. Haiitu ero ckopocts uepes 30 c.

2. C xakuM yCKOpeHHEM OyJeT JBUraThcs Teno Maccoi 10 kr mon neWcTBremM
cunbl 300 H, eciiu koapdutiment tperus 0,02.

3. Tenexxka Maccoi 2 Kr, IBIKYIIAsCS CO CKOPOCTBIO 6 M/C, CTAJIKHUBACTCS C
HETIOABUKHOM TeNexXK0i, Maccoil 6 kr. [locne cTONKHOBEHUS TEJIEKKH JBUKYTCS
B pasHble CTOpoHBbl. HaliTu CKOpPOCTh NEpBOM TENEKKH, €CIM BTOpas cTaja
JIBUTATHCS CO CKOPOCTHIO 2,5 M/C.

4. Teno maccoit 20 kr cBOOOIHO MamaeT ¢ BHICOTHI 6 M. HaiiTu paboTy cuiibl
TSYKECTH.

5. HaliTn nnuHy MaTeMaTH4eCKOro MasiTHUKA, 4yacToTa kKojedanuil koroporo 0.5

T
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3.3 OneHo4HbIe CpeCTBA IPOMEKYTOYHOM aTTeCTAMU 00yYar0HXCH
IlepeyeHp BOMpPOCOB JUIsl yCTHOTO OMpoca:

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOTO NO3HAHUS

1. TlpuBemutre mnpuMep (QHU3MUECKOTO 3aKOHA C UYETKO OYEPUCHHBIMH TI'pAHULAMH
IPUMEHUMOCTH U MIPOAHATU3UPYITE, KaKUE SIBJICHUS BBIXOJAT 3@ 3TU I'PAHULIBL.

2. Kak npyHIMO COOTBETCTBUS MPOSIBISAETCS MPHU MEPEXOJE OT KIACCUYECKONM MEXaHUKH K
PENATUBUCTCKOM U KBaHTOBOM (pusuke? [IpuBenuTe KOHKPETHBIE IPUMEPHI.

3. B uéMm 3akimo4aroTCs NPUHLMIMAIBHBIE pa3IMuus MEXAY JETEPMUHUCTCKUM U
BEPOATHOCTHBIM ONKUCAHUEM IMPUPOIHBIX SIBICHUMA?

4. Ilpoananusupyiite, Kak pa3BUTHE SKCIIEPUMEHTAIBHBIX METO/I0B (HAIIPUMEp, yCKOpUTENIen
YaCTHII) HOBJIHUIIO HA pa3BUTHE (PU3UUECKUX TeOpHil B XX Beke.

5. Tlouemy MoAenUpOBaHHE SBIACTCS HEOOXOAWMBIM HHCTPYMEHTOM B COBPEMEHHOMU
¢uzuke? IlpuBenure npuMepbl YCHEIIHOIO NPUMEHEHHUS KOMIIBIOTEPHOTO MOJEIUPOBAaHUS B
busuke.

6. Kak oTiMunTh Hay4HYI0 TUIIOTE3y OT HeHay4dHOi? CHopMynupyiTe KpUTEPHUH HAYYHOCTH
TUIOTE3bI.

7. [lpuBeaguTe UCTOPUUECKHI PUMED, KOTJ1a SKCIIEPUMEHT OMPOBEPT YCTOSBIIYIOCS TEOPHIO,
Y OMMILUTE MOCIEACTBUS ITOTO JIJISl HAYKU.

8. B uém cocTouT posib MbICIIEHHOTrO 3KcnepuMenTa B ¢usuke? Ilpusenure 2-3 nmpumepa
U3BECTHBIX MBICIEHHBIX 3KCIIEPUMEHTOB.

9. Kak pa3Butue (pr3HKu NOBIKAIO HA POPMUPOBAHUE COBPEMEHHOM HAYYHON KapTUHBI MUpa
B XX—-XXI Bekax?

10. I[Ipoananu3upyiiTe B3aMMOCBSI3b MEXK/y Pa3BUTHEM TEXHOJIOTHI U IPOrpeccoM B pusuke
Ha KOHKPETHBIX IPUMEpax.

Pasznen 2. Mexanuka

Tema 2.1. Kunemaruka

11. BeBeaute Qopmyny s LEHTPOCTPEMHUTENIBHOTO YCKOPEHHMS INpU JBUKECHUHU 10
OKPY’KHOCTH, UCIIOJIb3YsI BEKTOPHOE HCUYUCIICHUE.

12. Kak u3menurcs Buj rpapukoB x(t), v(t) u a(t) mig Tena, OPOIIEHHOTO MOJ YIJIOM K
TOPU30HTY, €CJIM YYUTBIBATH CONPOTHUBIICHUE BO3AyXa?

13. Pemmmre 3agauy: Teno OporuieHo ¢ BbicoTsl H ropusonTtansHo co ckopoctsio v0. Haitnure
paanyc KpUBU3HBI TPAEKTOPUU B TOUKE MaICHUS.

14. Kak cBsA3aHBI yIJIOBasl U JUHEHHAs CKOPOCTH JUJISl TOUKH, IBHKYLIEHCS IO MPOU3BOJIBHON

TpaekTopun? BriBenute o61yio hopmyy.
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15. Ilpoananu3upyiTe ABHKEHHE TOUKU HA 0001 KaTsIIerocs 6e3 mpockaab3bIBaHUS KOJIeca.
[TocTpoiite TpaekToputo (IMKIOUAY) U HAWUTE CKOPOCTh B PA3HBIX TOUKAX.

Tema 2.2. JlunamMuka

16. JlokaxuTe, 4TO 3aKOH COXPAHEHHUS UMITYJIbCA SIBJISETCS CIEACTBHEM 3aKOHOB HploTOHA.

17. Pemmre 3a1auy: OpycoK Maccoil m HaXOIUTCS HA HAKJIOHHOM TUIOCKOCTH C YTJIOM HaKJIOHA
o 1 ko3 dunrentoM TpeHus L. Haiiaure yckopeHue Opycka U yCIOBHE €T0 CKOJIbKECHHS.

18. Kak u3MeHuTCs nepBass KOCMHUYECKasi CKOPOCTh, €CIIH 3aIyCKaTh CIIyTHHUK C SKBaTopa B
HaIpaBJIEeHUU BpaleHus 3eMan? PaccuntaiiTe BHIMIPBIII B SHEPTUM.

19. BeiBenute Gopmyity [UIs MOMEHTA HHEPLUU OJHOPOTHOTO CTEPKHS OTHOCUTEIBHO OCH,
MPOXOJIAILIEH Yepe3 ero KOHell.

20. IlpoaHanu3upylTe yCIOBHS PaBHOBECHS Tejla HAa HAKJIOHHOW IJIOCKOCTH C YYETOM
Tpenus. [loctpoiiTe rpaduk 3aBUCUMOCTH CUJIBI TPEHHSI OT yIila HAKJIOHA.

Tema 2.3. 3aK0oHBI COXpaHEHHS B MeXaHHUKeE

21. Jlokaxxute 3aKOH COXpaHEHHsI MEXaHUYECKOM IHEPTHH JJIs1 CHCTEMbI C KOHCEPBAaTUBHBIMU
CUJIaMHU, UCTIOJIB3YS TeopeMy 00 U3BMEHEHUU KHHETUUYECKOU IHEPTHH.

22. Pemmnte 3ajgady: nBa Tena mMaccamMu ml M m2 ABMXKYTCS HaBCTpedy ApPYr APYry cO
ckopoctsamu vl u v2. Haliiute CKOpOCTH moOcie abCOMOTHO YIPYToro yaapa.

23. Kak paccuutats KIIJ[ peakTuBHOro ABUTaTessi, UCMHOJIb3Ys 3aKOHBI COXpaHEHUS?
BriBenute Gpopmymy.

24. Ilpoananu3upyite nepexon HEPruM NPU HEYIPYIOM CTOJIKHOBEHMM AByX Teil. Kyna
«HCYE3aeT» YaCTh MEXaHUUYECKOW IHEPTUM?

25. BoiBenute popmyity L{lnoaKOBCKOIO 17151 CKOPOCTH PAKETHI, UCIOJIB3YS 3aKOH COXPaHEHUs
UMITyJIbCa.

Pa3nen 3. MoaekyasapHas Gpu3uKa M1 TEPMOANHAMHKA

Tema 3.1. OcuoBsl MKT

26. BwiBeaute ocHoBHOe ypaBHeHne MKT wuaeanpHOro rasza, HCHOJIB3YS MOJETH
Xa0TUYECKOTO IBUKECHUS MOJIEKYJL.

27. Kak pacnpenenenue MakcBesuia o CKopocTsiM 00bSICHSET ABJICHUE UCTIAPEHHS )KUAKOCTH
P TEMIIEPATYPAX HUKE TOUKU KUIIEHUA?

28. [IpoaHanu3upyiTe OTKIOHEHUS peaibHbIX Ta30B OT MOJIENIN UAeaIbHOrO rasa. [Ipu kakux
YCIJIOBUSX 3TH OTKJIOHCHHSI MAKCUMAaJIbHBI?

29. Pemure 3a1a4dy: HailiuTe CPEaHION JJIMHY CBOOOAHOTO mpobdera MoJeKyJs BO3AyXa Mpu
HOPMAaJIbHBIX YCIOBHAX, €CH 3P GEKTUBHBIN nuameTp Mosekybl d=3x10—10 m.

30. Kak oObsicauTh ¢ Touku 3peHuss MKT 3aBHCHUMOCTb JaBiI€HHs HACBHIIIEHHOTO Iapa OT

TeMnepaTypbl?
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Tema 3.2. OCHOBBI TEPMOIMHAMUKH

31. JlokaxxuTe SKBUBAJIEHTHOCTb (OPMYJIHMPOBOK BTOPOro Hadajla TEPMOAMHAMUKH IO
KensBuny u Knaysuycy.

32. Beisegure KIIJI nukna KapHo 1 naeanpbHOro ra3a ¥ NOKa)KMTE, YTO OH HE 3aBUCHUT OT
pabouero Tena.

33. [Ipoananuzupyiite padboty TeroBoro Hacoca. [louemy ero KIIJI moxer ObITh O0mbIIE
100 %?

34. Pemmmre 3agady: ras pacumpsiercs oT oobéma V1 10 V2 cHadana u30TepMUYECKH, 3aTeM
aguabatHo. CpaBHUTE padOTy B 000UX MpoIieccax.

35. Kak 00bACHUTH HEOOPAaTUMOCTD TEIIOBBIX MPOLIECCOB C TOUYKHU 3PEHUSI CTAaTUCTUUYECKON
buzuku?

Tema 3.3. ArperaTHbie COCTOSIHMS BellleCTBa

36. O6bsacuute ¢ Touku 3peHust MKT siBnenue nepeoxaakAEHHON KUIKOCTH.

37. llpoananusupyiite ($Ha3oByro nuarpammy Bofsl. [loueMy néa miaaBUTCS IpU MOHHKCHUH
aBJICHUS?

38. PemuTe 3a/a4uy: CKOJIBKO SHEPTUHU NOTpedyeTcs 11 mpeBpaiierus 1 Kr apaa npu —100C
B nap npu 100oC?

39. Kak 00BACHUTH CYLIECTBOBAHHE KUAKUX KpUCTAIUIOB? B 4éM uX oTimune OT OOBIYHBIX
KUJKOCTEN U KPUCTAIIOB?

40. Ilpoananu3upyiite mpouecc KOHACHCAMM Napa B MPUCYTCTBUU SJ€p KOHIEHCALUU
(TBUTHHOK).

Pa3pen 4. DinekTpoaMHAMHKA

Tema 4.1. duexkTpocTaTnka

41. BeiBenute Teopemy ["aycca miist 3JIEKTPOCTATUYECKOTO OIS U TOKAKHUTE €€ MPUMEHEHUE
JUIsE pacuéra MoJisi paBHOMEPHO 3apsiKEeHHOH cQephbl.

42. Pemnte 3aa4y: TOYEUHBIN 3aps]  HAXOAUTCS HA PACCTOSIHUM I OT LEHTpa MPOBOIALIEH
3a3eMIIEHHOH cdephl paanyca R. Haiinure cury B3anMoIelicTBUS.

43. Ilpoananu3upynte pacupeiesieHue 3apsI0B Ha MOBEPXHOCTH IMPOBOJHHUKA CIIOXKHOU
dopmel. ['1e IoTHOCTH 3apsiaa MakcUMabHa?

44. Kak OOBSICHUTH SIBICHUE DIEKTPOCTATUYECKOW WHAYKIUU C TOYKU 3PEHUS IBIKEHUS
CBOOOHBIX 3apsIOB B MPOBOTHUKE?

45. BeiBenute popmyiry EMKOCTH TIIOCKOTO KOHACHCATOPA C AUIIEKTPUKOM.

Tema 4.2. IlocTosiHHBI TOK

46. BeiBenute 3akoH OMa B nuddepeHnuansHoi hopMe, UCIonb3ys MOHITHE TUIOTHOCTH

TOKa.
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47. PemnTte 3amady: LENb COCTOMT M3 N NApajuIEIbHO COECIMHEHHBIX PE3UCTOPOB C
conpotuBnenusmu R1, R2, ..., Rn. Haiinure obmee conpoTuBieHue.

48. IlpoaHanu3upyWTe TEMIEPATYPHYIO 3aBUCUMOCTb COINPOTHUBIEHUS METANIOB U
IOJIyIPOBOJIHUKOB. B uéM npuunHa pasnuyuii?

49. Kak 00BbACHUTD SBJICHHE CBEPXIPOBOAMMOCTH C TOUKH 3PCHHS KBAHTOBON (U3UKHU?

50. BeiBeaure popmyny st DAC uHAYKIUHN B JBUKYLIEMCS] TPOBOJAHUKE, UCIIONb3Ys CUILY
Jlopenua.

Tema 4.3. MarHuTHOe MoJ1€ M 3JIeKTPOMATHUTHASA HHAYKIHA

51. BeiBenute BbIpake€HUE A CUiIbl AMIepa, JEHCTBYIOIIEH Ha MPOBOAHMK C TOKOM B
MarHUTHOM IOJI€.

52. Pemnre 3agady: 2JIEKTPOH BJIETAET B ONHOPOAHOE MAarHUTHOE 10JIE CO CKOPOCTBIO V MO,
YTJIOM O K JIMHMAM MHAYKUuH. HaliquTe mar BUHTOBOM TPacKTOPHUHU.

53. Ilpoananu3upyiite sBJI€HHE CAMOMHIYKLIMU @PHU pa3MbIKAHUU LENU C OO0JbIION
UHAYKTUBHOCTHIO. [louemy Bo3HMKaeT nckpa?

54. Kak 00BsicHUTh paboTy TpaHcopmMaTopa ¢ TOUKH 3peHus 3akoHa Dapanes?

55. BeiBenute popMyiry SHEpPrMM MarHUTHOTO TOJISI COJIEHOUAA.

Pasgea 5. KoJjie0anus M BOJHBI

Tema 5.1. Mexannuyeckue 1 3J1eKTPOMArHUTHbIE KOJIeO0aHUSA

56. BeBequte muddepeHmaibHoe ypaBHEHHE 3aTyXalolmuX KoJieOaHWW W HAWAWTE ero
pellIEHuE.

57. Pemmre 3amady: kKoieOaTenbHBIM KOHTYP COCTOMT W3 KOHJAEHcaTopa éMkocThio C u
KaTyIIK1 HHAYKTUBHOCTHIO L. Haiinure yactoty KosnebaHmil.

58. Tlpoananu3upyiiTe sBICHHE pE30HAHCA B KojebaTelbHOM KOHType. Kak 3aBucHT
aMILTUTYAa OT JOOpOTHOCTH?

59. Kak OOBSICHUTH aHAJIOTHA MEXKIY MEXaHHUYECKUMH U  3JICKTPOMArHUTHBIMU
konebanusmu? IlpuBenure Tabnuily COOTBETCTBHIA.

60. BeiBenute hopmyny Tomcona mist mepuoza kosedanuii B LC koHTYpe.

Tema 5.2. MexaHn4yeckue v 31eKTPOMATHUTHbBIE BOJIHBI

61. BeiBeguTe ypaBHEHHE CTOsS4YEH BOJIHBI M MpPOAHATIU3UPYHTE pacmpenesieHue y3JIOoB U
IIy4YHOCTEN.

62. Pemmrte 3amavy: 3ByKoBas BojHa yactoTor 1 kIl pacmpoctpansieTcs B BO3AyXe €O
ckopocthio 340 m/c. HaliauTe IMHY BOJIHBI.

63. Ilpoananusupyiite siBiIeHHe MUPPAKIUM CBETa HA mend. Kak 3aBHCHT KapTUHA OT

HIMPUHBI 11enu?
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64. Kak 00bsICHUTD IPUHLIXT PaOOTHI pagapa ¢ TOYKH 3pSHUS OTPAXKESHUS HIEKTPOMATrHUTHBIX
BOJIH?

65. BeiBenute hopmyiy Jlomaepa st 2JI€KTpOMarHUTHBIX BOJIH.

Tema 5.3. OnTuka

66. BoiBeiute OpMyITy TOHKOW JIMH3BI, UCTIONB3YS 3aKOHBI TIPEJIOMIICHUS CBETA.

67. Pemure 3amauy: cobuparomasi nuH3a ¢ (HOKycHbIM pacctosareM F=10 cm co3maér
n3o0paxeHue npeamera Ha pacctosauu 30 cm. Haiinure paccTossHue 10 mpeaMera.

68. IlpoananusupyiiTe sBIEHUE Auclepcuu cBera B mpusme. Iloyemy pasHble 1BeTa
OTKJIOHSIFOTCS TTO-pa3HOMY?

69. Kak 00bacHUTh UHTEPPEPEHIINIO CBETA C TOUKHU 3peHUs BoJHOBOW Teopuu? Ilpusenure
yCIIOBUE MAaKCUMYMOB U MUHUMYMOB.

70. BeiBenuTe yCcIoBHE IIaBHBIX MAKCUMYMOB JJIs1 AU(PPAKITHOHHON PEIIETKH.

Pa3nen 6. CnenuanbHas TeOpusi OTHOCUTEIBHOCTH

71. BeiBenute npeodpazoBanus Jlopenua uz nocryinaroB CTO.

72. PemmTe 3aady: KOCMUYECKUN KOpabib ABMKETCS co ckopocThio 0,8c. Bo ckombko pas
COKpATHUTCS €ro JUIMHA JUIsl HENOABM)KHOTO HaboaaTens?

73. Ilpoanamm3upyiite mnapagokc OnuzHenoB ¢ Touku 3peHus CTO. Ilouemy
MyTEUIECTBYIOMNN OJIM3HEL] OKa3bIBAETCS MOJIOKE?

74. Pemmte 3aauy: KOCMHYECKHI KOPaOJIb JBUKETCS CO CKOPOCThIO v=0,9¢ OTHOCHUTEIHHO
3emiu. B cucreme orcuéra kopabns npoxoaut 1 roa. CKobKo BpeMeHH MpoiaAET Ha 3emie?

75. Kak pensiTHBUCTCKOE CIIOKEHUE CKOPOCTEH OTIMYaeTcsi OT Kiaccuyeckoro? BeiBeaure
bopMyIly U MpOAHATU3UPYUTE MPEEIIbHbIE CITyYau.

76. BeiBenute BbIpaxeHHe sl pEISITUBUCTCKOTO UMITYJIbca YacTHUIIbl. Kak OHO mepexoauT B
KJIACCHUYECKOE TPU MaJIbIX CKOPOCTSAX?

77. JlokakuTe, 4TO SHEPIrHs MoKost Eo=mc? sBiseTcs ciencTBueM npeobdpasosanuii JIopeHia.

Pa3znen 7. KBanToBasi puzuka

Tema 7.1. DiieMeHTBI KBAHTOBOM ONTHKH

78. BeiBenute ypaBHeHue OiHmTeNHHa 18 (oTorddexta U mpoaHATU3UpYiTe ero
ciencteus. [louemy kiaccudeckas BOJHOBAs TEOpHUsS HE MOXKET OOBSCHUTH «KPACHYIO TPAHHUILY»
dboTtorpdexra?

79. PemuTe 3amavy: Ha MOBEPXHOCTh METaJIa MaJacT CBET C JUIMHON BOMHBI A=400 HM.
Pabora Bbixoa A=2 5B. Haligure MakCUMaabHYI0 KHHETHYECKYIO SHEPTUIO (DOTOAIEKTPOHOB.

80. Ilpoananmsupyiire ombiT Kommnrona. Ilouemy paccesHue ()OTOHOB Ha 3JIEKTPOHAX

MOJITBEPKIaeT KOPIYCKYJISIpHbIE CBOMCTBA cBETa?
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81. Kak 00BsICHUTH JaBJIICHHUE CBETA C TOUKH 3PCHHS KBAHTOBOU Teopuu? Beieaure hopmyiry
JUISL TABJIEHMSI CBETA HA MI€aJIbHO OTPAXkKAIOIIYIO TOBEPXHOCTb.

82. Pemute 3agavy: na3zepHbli 1yd MOITHOCTRIO P=1 BT magaeT HopManbHO Ha 3€pKajIbHYIO
noBepxHocTh. Haiinure cuily 1aBiaeHus CBETA.

Tema 7.2. CtpoeHue aToma

83. BriBenute dopmyny bopa ayis ypoBHEH SHEpruu aToMa BOJOPOJa U MOKAKUTE, KaK OHA
OOBSICHSICT CIEKTpaIbHbIC TUHUU.

84. IIpoananusupyiire Mojens aroma ToMCOHa U €€ MpOTUBOpeUHsI ¢ onbiTaMu Pesepdopaa.
[Touemy mutaneTapHast MOJIeNb OKa3anachk OoJiee yCremHou?

85. Pemmre 3amady: 3J€KTPOH NEPEXOIUT C TPETHETO YPOBHS HA MEPBBI B aTOME BOJAOPOAA.
Haiinute niuHy BOJHBI UCITYIIEHHOTO (POTOHA.

86. OOBsiCHUTE SABJICHUE BBIHYKICHHOT0 n3My4yeHus. Kak oHO ucnomib3yercs B Jlazepax?

87. BeiBenute dopmyiy ne bpoiins u npoananusupyiite e€ ¢pusnueckuii cmpici. [IpuBenure
IPUMEPHI SIKCIIEPUMEHTAIILHOTO MOATBEPAKACHNS BOJTHOBBIX CBOMCTB YaCTHII.

Tema 7.3. AToMHOE 1APO

88. BoiBenauTe 3aKOH paJMOAKTHBHOTO paclaja M MPOAHANU3UPYHTE (U3UUECKUN CMBICI
nepuoja rnoyypacnaja.

89. Pemure 3aavy: HayanbHasi aKTUBHOCTb paJMOaKTUBHOIO oopasua Ao=1000 bk, nepuoj
nonypacnaaa T=5 net. Halinure akTuBHOCTH 4epe3 15 ner.

90. Ilpoananusupyiite nedext macchl sapa. Ilouemy macca siapa MeHbIIE CyMMBbI Macc
OTJIEIbHBIX HYKJIOHOB?

91. BeiBenute GpopMyily 3HEPTUHU CBA3HM si/ipa U paccuuTaiTe €€ i sapa reaus (‘Z‘H e).

92. CpaBHHTE MpOLIECCHl JEIECHUS U CHUHTE3a siIep C TOUKH 3PEHHUs BbIAEICHUS SHEPIUU.
[Touemy TepMoOsiAEpHBIN CUHTE3 IEPCIIEKTUBEH ISl SHEPTETUKU?

93. Pemnte 3amady: B peakuuu AejeHus sapa ypaHa-235 Beiaensiercs sHeprus <200 M»aB.
CKOJIbKO 3HEPIUH BBLAECIUTCS MU AejeHuu 1 T ypana?

94. Tlpoananu3upyiTe SKOJOTUYECKHE ACIMEKThl sSACpHON sHepreTuku. Kakume mpobieMbl
CBSI3aHBI C PaJUOAKTUBHBIMU OTXOJaMHU.

Pa3nen 8. DneMeHTbI ACTPOHOMMH U ACTPOPHU3NKH

95. BeiBemute hopmyity Aiisi IEpBOM KOCMUYECKOW CKOPOCTH M MPOAHATU3ZUPYUTE, KaK OHA
3aBUCHUT OT BBICOTHI HAJl IOBEPXHOCTHIO TUIAHETHI.

96. Pemure 3a1a4y: HalaMTE TEPBYIO KOCMHYECKYIO CKOPOCTh a1 Mapca (M=6,4x10%kr,
R=3400 k™).

97. llpoananusupyiite nuarpammy ['epummnpynra-Paccena. Kak nonoxxenue 3Be3/pl Ha HEil

CBSI3aHO C €€ DBOJIIOINEN?
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98. O0bsicHuTe McTOuHUK YHeprun CoslHIa U 3BE3 II1aBHOM mociieaoBaTensHoCTH. [louemy
BOJIOPOJHBIN LUK SIBJISETCS OCHOBHBIM?

99. Pemmre 3amady: cBeTUMOCTh 3Be37bl B 100 pa3 Oosbllle COJHEYHOW, Temmeparypa
nosepxHocty T=10000 K. Haiinute paguyc 38e3ab! B paguycax ConaHua.

100. Ilpoananmsupyiite 3akoH Xab0xa. Kak oH moaTBep» maeT MOAETbh pacIIupSIOmEcs
Bcenennoii?

101. O6BscHUTE PUPOAY PEIUKTOBOTO U3NTydeHus. [loueMy ero oTKphITHE CTaJIO0 KIIOUYEBBIM
NOJTBEpKIeHUEM Teopur bosbioro B3peiBa?

102. Pemmre 3amady: rajgakTHkKa yaansercs co ckopoctbio v=20000 kwm/c. Haiinure
paccrosinue 10 He€ 1o 3akony Xao6ma (Ho=70 km/(c-Mnx)).

103. IIpoanamm3upyiite mnpoOnemMy TEMHOM Marepun u TEMHOM »HHeprun. Kakue
aCTPOHOMMYECKHE HAOMIOACHUS YKa3bIBAIOT HAa UX CyIIECTBOBaHHUE?

104. O6bsicHuTE, TOYEMY YEPHBIE IBIPBI HE U3IYYAIOT CBET, HO MOTYT OBITh OOHAPYKEHBI 10

ux B3aHMO}IeI>'ICTBI/IIO C OKpYKarouuM BCIICCTBOM.

4 Metoanueckue yKazaHus AJis1 00y4ar0IMXCs M0 OCBOEHUIO IM CHMILINHBI

[Tpuctynas Kk U3yYEHUIO AUCIMILIUHBI, 00yYaAOIMUMCS [1eJIeco00pa3HO O3HAKOMHUTHCS C €&
paboueii mporpaMMom, ydeOHOH, HAyYHOM W METOAMYECKOM JUTEepaTypoil, HMEIOMIEHCS B
O0uOIMOTEKEe YHUBEPCUTETA, a TAKXKE C MPEAJIaraeéMbIM MepeYHEM 3a/1aHui.

Jlexyuonnvie 3anamus:

YMeHue cocpeioTOYEHHO CIIyIIATh JIEKIMU, aKTUBHO BOCIIPUHUMATh U3JIaracMbl€ CBEICHUS
— 3TO BaKHEMUIIIEE YCIOBUE OCBOCHHUS TaHHOW JUCUMILIMHBL. Kaxkmas u3 JIEKUuii COMpOBOKAAETCS
KOMITBIOTEPHOU Ipe3eHTaune. Kpome Toro, B KOHIIE KaKJI0M JEKIHUH C L0 CO3/IaHUs yCIOBUN
JUISL OCMBICIIEHUS CO/IEP KaHUS JIGKIIMOHHOTO MaTepuaia 00y4yarouuMcs IpeiaraeTcsi OTBETUTh Ha
BOIPOC ISl Pa3MBbILLIJICHHUS.

Kpartkue 3anucu nexnuii, IX KOHCIEKTHPOBAHNE ITIOMOraeT yCBOUTh MaTepual. 1loatomy B
XO/JI€ JICKIIMOHHBIX 3aHATUN HE0OXOUMO BECTH KOHCIIEKTHPOBaHNUE yueOHOro MaTepuaa, ooparias
BHHUMAaHHUE Ha CaMO€ BaYKHOE U CYIIECTBEHHOE B HEM. IMeeT CMBICI OCTaBUTh B paO0OYHMX KOHCIIEKTaX
NOJIsi, Ha KOTOPBIX JeJaTh IMOMETKH, 3aMedaHus, AonoiHeHus. llemecooOpasHo pazpaboraTh
coOCTBEeHHYIO «MapKorpaduio» (3HAUYKH, CAMBOJIBI), COKPAIIIEHHUS CIIOB.

Ilpakmuueckue 3anamusi:

B Xxome mMOArOTOBKM K TMPAKTUYECKUM 3aHATUSM HEOOXOJMMO U3YyYHUTh OCHOBHYIO
JUTEpPaATypy, O3HAKOMUTBHCS C JIOTIOJHHUTEIHHOM JUTEPATypOl, HOBBIMH ITyOMUKAIUsAMU B

NEPUOANYCCKUX U3JaHUAX: KypHaIaX, ra3€tax u T. A. HpI/I 9TOM BaXXHO YYHUTBIBATh PCKOMCHIAINN
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npernojaBaTens u TpeOoBaHUs y4yeOHOW mporpamMmbl. BakHO Tarkke ommparbcs Ha KOHCIIEKTHI
JICKIIUM.

B Xone 3aHATHA BaXHO BHMMATEJIbHO CIyLIaTh BBICTYIUICHUS CBOMX OJHOKYPCHHUKOB. IIpn
HEOOXOMMOCTH 3aJlaBaTb MM YTOYHSIOIIME BOINPOCHI, AKTUBHO YYacTBOBaTb B OOCYXIAECHUU
M3y4aeMbIX BOIIPOCOB. B X0/1€ cBOEro BHICTYIIEHUS 11€1€Cc000pa3HO UCTIO0Ib30BaTh KAK TEXHUYECKUE
cpencTBa o0yueHus, Tak U TPaJAULMOHHbBIE, TO €CTh JOCKY U Mel (IIpU He0OXOJUMOCTH).

Opeanuzayus 6HeayOumopHou 0esmerbHOCmu 00y4aroUuxcs:

BHeayautopHass JesTeIbHOCTh OOYYarollerocss Mo JaHHOM JIUCLMIUIMHE Ipeanojaraet
CaMOCTOSITENIbHBIA MOUCK HMH(OpMAIMH, HEOOXOAWMOM, BO-TIEPBBIX, Ui BBIMOJHEHUS 3aJaHUN
CaMOCTOSITENIbHON paboThl (MHBApMAHTHOW M BapUaTHUBHOW 4YacTeil) U, BO-BTOPBIX, MMOATOTOBKY K
TEKyIIEeH U IPOMEXKYTOUYHOU aTTECTALUH.

VYcnemHas oprauu3anys BpEMEHHU 10 YCBOEHUIO JAHHOM JUCUUIUIMHBI BO MHOIOM 3aBHCHUT
OT HamM4us y 0OydaroIierocs yMEHHUs caMOOPraHH30BaTh ce0si M CBOE BpPEMsl JUIS BBIMIOJHEHUS
IPEJIOAKEHHBIX IOMAIIHUX 3a1aHUH.

Iloocomoska k 3auémy ¢ oyeHKol.

B nporuiecce moAroToBKU K 3a4éTy 00y4aroLeMycsi peKOMEHyeTcsl TaKk OpraHU30BaTh CBOIO
yuéOy, 4ToObl Bce BHABI padOT W 3aJaHUi, MPEIyCMOTpPEHHbIE paboueil mporpamMmoil, ObuIH
BBITIOJIHEHBI B CPOK.

OcHOBHOE B NOATrOTOBKE K 3a4éTy — 3TO IOBTOPEHME BCEro Marepuana ydeOHOM
JUCLUUIUIMHBL. B JHM MOArOTOBKM K 3a4éTy HeoO0XoAMMO H30eratb 4pe3MEepHO Meperpys3ku
YMCTBEHHOHW pabOTOM, uepenys TPy U OTAbIX.

[Ipu noarotoBke K caaue 3a4éra cTapaldTeCh BeChb 00bEM pabOThI pacHpeeNsITh PABHOMEPHO
10 JTHSAM, OTBEIEHHBIM JUIsl MOATOTOBKU K 3a4é€Ty, KOHTPOJIMPOBATbh KaXKIbIi E€Hb BBIIOJHEHUS
pabotsl. Jlydiie, eciii MOXHO MEPEBBINTOTHUTD IJIaH — TOTJa Beerna OyIeT pe3epB BpEMEHH.

IIpn moarotroBke K 3auéTy 1enecooOpa3HO MOBTOPATH NMPOWJIEHHBIM MaTepuanl B CTPOroM
COOTBETCTBUU C Yy4eOHOH mporpaMMoil, NpUMEpPHBIM MEpPEYHEM YUYEOHBIX BONPOCOB, 3aJAHUM,

KOTOPBIC BBIHOCATCA HA 3a4éT U COICPIKATCS B HaHHOﬁ mporpamMmme.

5 YueOHas JuTepaTrypa U pecypcbl HH()POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOW CETH
«HHTEepHET»

1. [TypeimeBa H.C. ®usuka : 0a30BbId ypOBEHb : Y4eOHHMK sl 0Opa30BaTeIbHBIX
opraHmzaiuii, peanusyronmx oopasoparenbHbie nporpammsbl CI1O / [Typeimesa H.C., BaxxeeBckas
H.E., Ucaes JI.A., - 3-e uza. - M.:IIpocsemienue, 2026. - 512 ¢ - ISBN 978-5-09-134712-8. - Tekcr :
anexktpoHHbId. - URL: https://znanium.ru/catalog/product/2267076 (nata oopamenus: 04.08.2026).
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2. [Typreimea H.C. ®usuka : 6a30Bblii ypOBEHb : MPAKTHKYM IO PEIICHHUIO 33134 :
ydueOHoe rmocobue, pa3pabOoTaHHOE B KOMIUIEKTE ¢ YYeOHUKOM JIJisi 00pa30BaTEIbHBIX OpTraHU3AIHiM,
peanusyromux odpazoBatenbHbie Tporpammbl CITIO / IMypeimesa H.C., BaxxeeBckas H.E., Ucaes
H.A., - 3-e uzn. - M.:Ilpocsemenue, 2026. - 236 c. - ISBN 978-5-09-139136-7. - Tekcrt :
anektponHHbIi. - URL: https://znanium.ru/catalog/product/2267071 (nara o6pamenus: 04.08.2026)..

HNHTepHeT-pecypcebl:

1.  http://www.9151394.ru/projects/arhimed/arhim1/cituo/lab _raboty fhtm - mudposas

nabopatopus «Apxumeny. JlabopaTopublie paboThl 10 pusmKe.

2. http://somit.ru/index demo.htm — BupTyanbHble abOpaTopuu (MHTEPAKTUBHBIE MOJEIU
Pa3IUYHBIX IPOLIECCOB).

4. http://www.school.edu.ru — opuiuaabHbII cepBep POCCUHUCKOTO IITKOJIHHOTO 00pa30BaHUsI.

5. http://sverh-zadacha.ucoz.ru/index/0-76 — yueOHble pUIBMBI IO PU3UKE 1O pazaesiam.

6. https://simplescience.ru/collection/video — puznyeckue onbITH B OBITY.

7.  OnexktpoHHo-OuOnmoreynass cucrtema «IPR SMART» (CIIO) — URL:
https://www.iprbookshop.ru/;

8. DnexkTpoHHO-O6ubIMoTEeYHas cucteMa «Jlanp» — URL: https://e.lanbook.com/;

9. DnexrponHo-6ubMoTeyHast cucrema «iBooks» — URL: https://ibooks.ru/;

10. OnexTponHo-6MbOIMOTEYHAst cucteMa «ZNANIUM» — URL: https://znanium.ru/.

6 MaTepnanbﬂo-TexnnquKaﬂ 6333, HH(bOpMaIII/IOHHLIe TEXHOJIOT'MHU, IIPpOrpamMMHOE
o0ecrneyeHue I/IH(l)OpMaIIHOHHbIe CIIPaBOYHBIC CUCTEMBI

OobopynoBanue y4eOHOro KabuHeTa:

- IOCAaJOYHLBIC MCCTA IO KOJIMUCCTBY 06yqa101111/1xc;1;

- pabodee MecTO MPeTo/IaBaTes;

- KOMIUTIEKT y4eOHO-HATJISTHBIX TTOCOOUH;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPHAJIOB;

- 3aJIaHMs JUIs IPOBEPOUYHBIX paboT;

- MpoeCCHOHAITBHO OPUCHTHPOBAHHBIC 33 JaHMS;

- MaTepuaJIbl SK3aMeHa.

TexHnyeckue cpeacTBa 00yYeHHsI:

- HepCOHaHLHBIfI KOMITIBIOTCP C JIMLUCH3UOHHBIM IIPOTrpaMMHBIM O6€CHC‘-I€HI/ICM;
- IPOEKTOP C IKPAHOM.

- 3ampl  (OuOnIMOTEKa, YWTAIBHBIA 3a1 C  BBIXOJOM B HMH(POPMAIMOHHO-

TEJIEKOMMYHHUKAIIMOHHYIO ceTb VIHTepHeT)
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