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1. TACITIOPT PABOYEM INPOT'PAMMBI YYEFHOM JIUCITAUTIIMHBI « ®U3UKA»

1.1. O6saacTh NpUMEHEeHHsI NPOTPAMMBbI

PaGouas mporpamma yaeOHoi aucummuabl b/1.11 @usnka pazpaboTana s CTYICHTOB
crenraibHoCcTH 35.02.13 «II4enoBoCTBO»B Ka4eCTBE MPUMEPHOM MPOTPAMMBI ISl peaJIu3aliu
OCHOBHOMH MpogeccrnoHanbHON 00pa3oBarenbHOil nporpamMel CITO Ha 6a3ze 0CHOBHOTO 00IIEro
00pa3zoBaHus ¢ MOJYYCHHEM CpetHero obmiero oopazoBanus (mpotokos Ne 3 ot 21 uromns 2015 .
Perucrpanumonnsiit Homep peuensuu 384 ot 23 utons 2015 r. ®I'AY «®HUPO»); ¢ BHeCEHHBIMU
U3MEHEHUSMH, pEKOMEHIOBaHHbIMU  DelepalbHbBIM  TOCYIAapPCTBEHHBIM  aBTOHOMHBIM
yupexaenuem «DenepanbHblii HHCTUTYT pa3BuTHA oOpasoBanus» (PI'AY «DPHUPOy») ¢ yuetom
[TpumepHOI OCHOBHOM 00111€00pa30BaTENbHON MPOrPaMMBI CPEIHEro o0Iero odpazoBaHus,
0100peHHOI pemeHueM (eneparbHOTO Y4eOHO-METOAMYECKOTO OOBEIMHEHUS IO Oo0IeMy
obpazoBanuto (mpotokon oT 28 utonst 2016 1. Ne 2/16-3).

1.2. MecTo y4eOHOH AUCHUILVIMHBI B CTPYKType MNPOrpaMmbl MOAT0OTOBKH
CIEeNMATUCTOB CPeHero 3BeHa:

VueOnast mucuuiuimHa «@usnka» sBISETCS yYeOHBIM IPEIMETOM IO BBIOOPY U3
obOsi3arenbHOM  mpeaMeTHoW oOmactu  «EctectBennble Haykm»y DPI'OC  cpemnero  o6miero
o0Opa3oBaHws.

Hucuurnnaa «®Pusnkay uzydaercs B odmeoOpazosarenbHoM 1ukie yueoHoro OIIOIT CITO
Ha 0a3e OCHOBHOTO 00111ero 00pa3oBaHus ¢ MOJYyYeHHUEM CpeTHEro o0iero oopa3oBaHusl.

Mecto yueOHON mucuuiuinHbel «®u3uka» - B cocTaBe 0011e00pa30BaTENbHBIX y4eOHBIX
JUCUUIUIAH 10 BBIOOPY, GopMHUpyeMbIX U3 00s3aTeIbHBIX MpeaMeTHbIX obnacteir ®I'OC cpenHero

obmero  oOpazoBanms, i  cnemuansHoctelr  CIIO  coorBercTBylOmEro  mpoduis
npodecCHoHaTBHOT0 00pa30BaHMUS.
[Tpu OCBOEHUH crenuagbHOCTEN CIIO €CTECTBEHHO-HAayYHOT'0 npodus

npodeccHoHaNbHOrO 00pa3oBaHus (Qu3nka u3ydaercss Ha npoduibHoM ypoBHe DPI'OC cpemnero
o0miero oopazoBaHusl.

1.3. Heau u 3aga4un y4yeOHOH IUCHUILIUHBI — TPeOOBAHHUA K pe3y/1bTaTaM OCBOCHUS
AUCHMILINHBI:

Coneprxanue nporpammbl «DH3HMKa» HAMIPABICHO HA JOCTIKCHHUE CIICAYIOIIUX Yeell:

- OCBOCHHE 3HAHWI O (QYHIAMCHTAIBHBIX (U3NYECKUX 3aKOHAX U MPHHIIMIAX,
JekKAIIMX B OCHOBE COBPEMEHHOW (DM3UUECKON KapTHHBI MHpPA; Haubojee BaKHBIX OTKPBITHUSIX B
obrnacTu (pU3MKM, OKA3aBIIMX OINpPEICISIOIIee BIMSHHE HAa Pa3BUTHE TEXHUKH M TEXHOJOTHU;
METOJIaX HayYHOTO MO3HAHMUS IPUPOJIBI;

- OBJIa[ICHAE YMEHHUSMH TMPOBOJUTh HAOIIOJCHHS, IUIAHUPOBATh M  BBINOJHATh
IKCIIEPUMEHTBI, BBIIBUTATh TUIOTE3bl M CTPOHUTH MOJENH, MPHUMEHSITH MOJTYYCHHbIC 3HAHHS MO
¢dusuke 111 00BACHEHHS Pa3HOOOPA3HBIX (M3MYECCKUX SBJICHUI W CBOMCTB BEIECTB; MPAKTHYCCKU
UCIIONIb30BaTh (DU3NUESCKHE 3HAHUS, OLICHMBAThH JOCTOBEPHOCTh €CTECTBEHHOHAYYHOM MH()OPMALIUH;

- pa3BUTHC IIO3HAaBATCIIbHBIX HUHTCPECOB, HWHTCJUICKTYaJIbHbBIX u TBOPYCCKUX
CIIOCOOHOCTEW B Tpoliecce NPUOOPETeHHs 3HAHMKW W YMEHHHA TO (HU3MKE C WCIMOJIB30BaHUEM
Pa3IUYHBIX KCTOYHUKOB MH(OPMALIMK U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

- BOCIIMTAHHEC Y6C)KI[CHHOCTI/I B BO3MOXHOCTU IIO3HAHHSA 3aKOHOB MPHUPO/BbI,
HUCIIOJIB30BaHUA }:[OCTI/I)KCHI/II\/'I (1)I/ISI/IKI/I Ha Oiaro pa3BUTHA 4eJ10BeYeCKON OUBUIN3AllUH,
HEOOXOJIMMOCTH COTPYAHHUYECTBA B MPOIIECCE COBMECTHOIO BBITIOJHECHHUS 3a/1a4, YBaXKUTEILHOTO
OTHOIICHUSI K MHCHHUIO OIIMOHEHTA MPU O00CYXICHUH MPOOJIEM €CTECTBEHHOHAYYHOTO COJICPIKAHMS,
TOTOBHOCTH K MOpaJ’IBHO-3TH‘l€CKOI71 OIICHKC HCIIOJIb30BAaHUA HAYYHBIX I[OCTPDKCHI/Iﬁ, YYyBCTBa
OTBETCTBEHHOCTH 3a 3alIUTY OKPYKAIOLICH CPeIbl;

- UCTIOJIb30BAaHNE MPHOOPETEHHBIX 3HAHWN M YMEHHMH A PELICHUS NPAKTHYECKUX
3aJjad TIOBCEIHEBHOM JKM3HHU, obOecreueHuss 0e30MacHOCTH COOCTBEHHOM XHM3HM, PAllMOHAIBHOTO
IIPUPOIOIIOIB30BAHNAS M OXPaHbl OKPYKAIOIMIEH Cpenbl U BO3MOXKHOCTh IIPUMECHEHHS 3HAHWM IIPH
pelLIeHUHN 3a/1a4, BO3HUKAIOIIUX B TIOCIICAYIONICH MTPOPECCHOHATBHOM ACSITEIbHOCTH.

OcBoenne coxpepkanusi ydeOHOW mucuuruinHbl «®Dusuka» o0OecneuuBaeT TOCTHIKEHUE
CTY/ICHTaMH CJICYIOUINX PE3yIbTaTOB:

JUYHOCHBIX:



- YYBCTBO TOPAOCTH M YB@KEHUS K HUCTOPHUM U JIOCTHKEHUSM OTEYECTBEHHOM
busnyeckoil HayKu; PU3NIECKH TPAMOTHOE TIOBEIEHHE B MTPO(HECCHOHALHOM EATETHHOCTH U OBITY
npu 0OpalIeHny ¢ MPUOOPAMHU U YCTPOHCTBAMU;

- TOTOBHOCTh K TMPOJOJDKCHHIO 00pa3oBaHUs W TOBBIMICHUS KBaIU(UKALMU B
n30paHHOM TIpo(eCcCHOHANBLHON ACATENHPHOCTH W OOBEKTHMBHOE OCO3HAHHE PO (U3HUECKUX
KOMIIETCHIIMI B 3TOM;

- YMEHHUE UCTIOJIb30BaTh TOCTH)KEHUSI COBPEMEHHON (hPU3NYECKON HAYKU U (PU3NIECKUX
TEXHOJOTHHA JJIs TOBBIIEHUS COOCTBEHHOIO HMHTEUIEKTYaJbHOTO pa3BUTUS B BBIOpaHHOM
MpodeCCHOHAILHON ACATEIIBHOCTH;

- YMEHHE CaMOCTOSTEIILHO JOOBIBATh HOBBIE /Ui ce0s (pu3nyeckue 3HaHUS, UCTIONb3Ys
JUISL ATOTO JOCTYITHBIE HCTOYHUKH HH(POPMALINY;

- YMEHHE BBICTPanBaTh KOHCTPYKTHBHbBIE B3aUMOOTHOILIECHUS B KOMAHJIE TI0 PELICHUIO
00IIMX 3a7a4;

- YMEHHUE YNPaBIISATh CBOCH MO3HABATEIHHOM JESITEIbHOCTBIO, IPOBOIUTH CAMOOLIEHKY
YPOBHS COOCTBEHHOT'O MHTEJUIEKTYaIbHOTO Pa3BUTHS;

MemanpeomMemnuix:

- UCTIOJIb30BAaHNE PA3IMYHBIX BUJIOB IO3HABATEIBHOW JAEATEILHOCTH Ui PEICHHS
¢u3nueckux 3ajgay, MPUMEHEHHE OCHOBHBIX METO/IOB ITO3HAHUS (HAOIIOACHNS,

- OMMCaHUs, W3MEPEHUs, OHKCIEPUMEHTA) IJs W3yYeHHUS pa3IUYHbIX CTOPOH
OKpY>Karolllei 1eHCTBUTEIbHOCTH;

- WCTIOJIb30BAaHUE OCHOBHBIX HMHTEJUICKTYAJIbHBIX OIEpaluii: MOCTAaHOBKH 3a/1ayH,
dbopMynupoBaHusl THUIOTE3, aHalW3a M CHHTE3a, CpaBHEHHs, OOOOIIeHMS, CHCTEMaTH3alluy,
BBISIBJICHUS TPUYMHHO-CIICACTBEHHBIX CBS3€H, MOMCKA aHAJIOroB, ()OPMYJIMPOBAHHUS BBHIBOJAOB IS
M3YYEHUS PA3IUYHBIX CTOPOH (PU3UUYECKIX OOBEKTOB, SIBICHUHN U MPOIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOMMOCTh CTAJIKUBATHCS B PO ECCHOHATBHOM cdepe;

- YMEHHE TEeHEpPUPOBaTh WUAEW M ONpPEICNsATh CpPeACTBA, HEOOXOIUMBIE Ui HX
peanu3anuu;

- YMEHHE UCIOJNB30BaTh pA3IUYHbIEe WCTOYHUKH JUIS TIONyYeHHsS (U3NUECKOM
UH(OPMAIIUH, OLIEHUBATD €€ I0CTOBEPHOCTb;

- YMEHHE aHAIM3UPOBATh U MPEJICTABIATh HHPOPMALIUIO B PA3IMYHBIX BUJIAX;

- yYMEHHE MYyOJMYHO MPEICTaBISATh PE3yJbTaThl COOCTBEHHOTO HCCJIEIOBAaHUS, BECTH
JIUCKYCCHM, JIOCTYIIHO W TapMOHHUYHO coyeTas cojepkaHue W (GOpMbI MpPeCcTaBISIEMOM
nHpOpMAIUH;

npeoOMemHblxX:

- c(OPMHPOBAHHOCTh MPEACTABICHUH O pONM M MecTe (PU3UKH B COBPEMEHHOM
HAYYHOW KapTHUHE MHUpa; IMOHMMaHHe (U3MYecKOW CYyHIHOCTH HaOmogaeMbeix Bo Bcenennoi
SIBJICHUH, PO (U3UKU B (HOPMHUPOBAHUU KPYyro3opa M (HYHKIIMOHATHHON I'PaMOTHOCTH YellOBEKa
JUTSL PELICHUS IPaKTHYECKHX 3a/1a4;

- BJIQJICHWE OCHOBOIIOJIATAIONIMMH (DU3MUECKUMHU TIOHATHSMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMU ¥ TEOPUSMU; YBEPEHHOE UCIOB30BaHUE (PH3NIECKON TEPMUHOIOTHN U CUMBOJINKH;

— BJIQJICHWE OCHOBHBIMH METOJAMH HAyYHOTO MO3HAHMS, WCIOJIb3YEeMbIMU B (pU3UKE:
HAOJI0/ICHIEM, OTIHCAaHNEM, H3MEPEHUEM, IKCTIEPUMEHTOM;

- yMeHusi 00pabaThIBaTh Pe3yNbTaThl U3MEPEHUH, OOHAPYKUBATH 3aBUCUMOCTh MEXY
($U3NUECKUMH BETTMUYUHAMU, OOBSICHITH IOJTY4YCHHBIE PE3yJbTaThl U IeJaTh BBIBOJIBI,

- c(OpPMHPOBAHHOCTH YMEHHUS peIIaTh GU3NUECKUE 33a4H;

- c(OPMHUPOBAHHOCTh YMEHHsI TPUMEHSATh TOJIYYCHHBIC 3HAHHUA I OOBSICHEHHS
YCIIOBUH MpOTEKaHUsI (PU3NYECKHUX SBICHUU B MPHUPOJE, MPOPECCUOHANTBHON chepen s MPUHATUSL
MPAKTUYECKUX PEMICHUN B TOBCETHEBHOM KU3HH;

- c(OPMUPOBAHHOCTh COOCTBEHHOM MO3MLMU MO OTHOLICHHIO K (hU3HuecKoi
UH(OPMAIIUH, TOTYYaeMON U3 Pa3HbIX HCTOYHHKOB.

1.4. I[lepeyeHb MIAHUPYEeMbIX Pe3yJbTATOB 00y4YeHHs] MO JUCHHUILIMHE (MepevYeHb
(opMupyeMBbIX KOMIIETEHIIUI)

He npedycMompeHo.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O6bemM yueOHOM TUCIUIUTMHBI U BUBI YI€OHON pabOTHI

N Bcero CemecTpbl
Bun yueGHO# paboThI 4ACOB 1 >
YuyeOHasn Harpy3ka (Bcero) 174 72 102
AyauTOpHBIE 3aHATHUS (BCEro) 116 48 68
B tom uncie:
3aHATHUS JCKIUOHHOTO TUIA o4 32 22
IIPAKTUYECKHE 3aHATHSI (IPAKTUKYMBI) 62 16 46
nabopaTOpHBIC 3aHATHUS
CamocrosiTejibHasi pa6oTa (Bcero) 50 20 30
B TOM YHCIIE:
Pechepam 20 10 10
Camocmosmenvhas 6HeayoOumopHas paboma 6 6uoe
OOMAWHUX ~NPAKMUYECKUX — 3A0AHUL, UHOUBUOYATbHBIX
3A0aHUll, CAMOCMOSAMENbHO20 No0bopa U  U3Y4eHUs 30 10 20
OONOJIHUMENbHO20 MEeoPEemUuiecKo2o Mamepuaid
KoncyabTanus 8 4 4
[IpomexyTouHas aTTectanus (dK3aMeH/3auet/aud.3a4er) pyOeXKHBII . 3auer
KOHTPOJIb
O011ast TpPyA0EMKOCTh 174 72 102
2.2. CTpyKTypa IUCHUTIINHBI
KounuyecTBo ayIuTOPHBIX YaCOB CamocrosiTeJIbH
as padora
HaumenoBanue IIpakTuyeckue u
Teopernueckoe o0y4aomerocsi
pa3/iesioB M TeM Bcero J1abopaTopHbIe
o0yueHue (uac) (B T. 4.
3aHATHA
KOHCYJIbTALIUM)
BBenenune 2 2
1. MexaHuka 28 20 8 10
2. . OCHOBBI
MOJIEKYJIAPHOM (DU3UKH U 18 10 8 10
TEPMOTUTHAMUKHU
3. DneKTpouHAMHKA 30 10 20 8
4. KonebaHus 1 BOJIHBI 12 4 8 6
5. Ontuka 12 4 8 6
6. DJIeMEHTHI KBAHTOBOM 7 ) 5 5
(07637091
7. OBomonust BeeneHHoM 7 2 5 5
Koncynbranumn 8
Bcero mo nucuumiinHe 116 54 62 58




2.3. TemaTnueckuii IJIaH U COlep:KaHMe Y4eOHOH AUCHIUILIMHBI «Du3nka»

HaumeHnoBanue Coaepxxanue yueOHOIro MaTepuasa O0bem | Ypose
pa3/ieJioB M TeM | NpPaKTH4YecKHe 3aHSATHSA M CaMOCTosITeJIbHasi padora | 4acoB Hb
o0y4aromerocst OCBOCH
ust
1 2 3 4
BBenenue Conep:kanue y4eOHOT0 MaTepHuaa 2 1
Jlekuuu
®dusnka — (yHIaMeHTalbHas HayKa O IPUpPOJE.
3navyenue ¢u3uku npu ocBoenuu npodeccuit CIIO u
crnenuanpuoctent CIIO.
1. Mexanuka Copaepxxanue yueOHOIro MaTepuasa 20 1
Jlexnun
1. Kunemaruka
2. Jlunamuka
3. 3aKOHBI COXpaHEHUs
IpakTnyeckue (JiadopaTopHbie) 3aHATHS 8 2
HccnenoBanue IBUKEHUS Teja MO 1EHCTBUEM
HOCTOSIHHOM CHJIBI.
M3yuyenune 3aK0Ha COXpPaHEHUS UMITYJIbCA.
CoxpaHeHue MEXaHUYECKON 3HEPruM MPU JBHXKEHUH
TeNa Moj JEHCTBUEM CUJI TSDKECTU U YIPYTOCTH.
CpaBHeHue paboThl CUJIbI C U3MEHEHUEM KMHETHYECKOM
SHEpPruu Teja.
M3yueHne 3aKOHOB COXPaHEHMsI Ha PUMeEpE yaapa
1IapOB U OAIIIMCTUYECKOI0 MasiTHUKA.
M3ydeHne ocoOeHHOCTEN CUITbI TPEHHUSI (CKOJIbKEHUS).
CamocrosiTeibHas paGora 10 2,3
BeinosnHenue 3a1aHuii 1J1 CaMONOATOTOBKHU 10 TEME.
2. OCHOBBI Coaep:xanue yueOHOro MaTepuaJia 10 1
MoJieKkyJasipHoi | Jlekuun
¢pu3uku u 1. OCHOBBI MOJIEKYIISIPHON KHHETUUECKON TEOPHH.
TepMoauHaMuKku | VneanbHbli ras
2. OCHOBBI TEPMOJAMHAMUKHI
3. CBoiicTBO MapoB, JKUAKOCTEH, TBEPABIX TeJl
IIpakTuyeckue (iabopaTopHbie) 3aHATHUS 8 2
N3mepeHue BIaXXHOCTH BO3AyXa.
H3mepenne moBEpXHOCTHOTO HATSKECHUS YKUKOCTH.
HaGnronenue npouecca kpucraminzanuu M3ydyenue
nedopManuu pactskeHus. V3yuenue TeninoBoro
pacuIpeHust TBEPbIX TeJl.
W3ydeHrne 0coOEHHOCTEN TEMJI0BOrO PaciupPEeHUsl BOJBI.
CamocrosiTeibHas paGora 10 2,3
BrinonHeHue 3a1anuil U1 CaMONOrOTOBKH IO TEME.
KoHncyabTanuu 4
3. Conep:xanue yueOHOro MaTepuaJia 10 1
JuiekTpoauHamMu | Jlekuuu
Ka 1. DnekrpocraTuka
2. [TocTOSTHHBIM TOK
3. MarHuTHble SBICHUS
IlpakTuyeckue (1abopaTopHbie) 3aHATHUS 20 2
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N3ydenue 3akona Oma 111 ydyacTKa LenH,
MOCIIEI0BATENHHOTO U TTAPaIEIHHOTO COSTUHEHUS
MIPOBOJIHHUKOB.

N3yuenue 3akoHa Oma /17151 IOJTHOW LIENH.

W3yueHue sBICHUS 3JEKTPOMAarHUTHON UHIYKIUH.
Omnpenenenne ko HUIMEHTA MOJIE3HOTO ISHCTBUS
ANEKTPUYECKOT0 YalHUKA.

OnpeneneHue TeMIepaTypbl HUTH JaMIThl HAaKaTHBaHUS.
Onpenenenrie 3/]C u BHyTpEHHETO COIPOTUBIICHUS
WCTOYHUKA HAIPSHKEHUSI.

CamocrosiTesibHasi padoTa
BrinonaHenue 3amaHuil UL CAMOIIOATOTOBKH II0 TEME.

2,3

4, Koseoanusa u
BOJIHBI

Conep:kanue y4eOHOT0 MaTepuaJia
Jleknuu

1. Mexanuyeckue KoyeOaHus

2. Yrpyrue BOJHBI

3. DAeKTpOMarHuTHbIE KOJIeOaHUs

4. D7eKTPOMarHUTHHIEC BOJIHBI

IpakTnyeckue (J1adopaTopHbie) 3aHATHS

W3y4eHne 3aBUCUMOCTH Ieproia KOJIeOaHUI HUTSHOTO
(MU IPY>KUHHOTO) MAasATHUKA OT JAJMHBI HUTH (WK
MaccChl Tpy3a).

WMHIyKTHBHBIE U EMKOCTHOE COIIPOTUBIICHUS B IICTIN
MIEPEMEHHOTO TOKa

CamocrosiTesibHas padora
BrinonHenwne 3amanuii U1 CaMOIIOATOTOBKH I1I0 TEME.

2,3

5. OnTuka

Coaep:xanue yueOHOro MaTepuaJia
Jlekumnu

1. Ilpupona cBeta

2. BosmHoBBIE CBOICTBA CBETA

IIpakTyeckue (J1a00paTopHbIE) 3aHATHSA
N3ydeHue n3o0paxeHus NpeMeTOB B TOHKOW JIMH3E.
N3yuenue natepdepeHun u 1udpaxiuy cBeTa.
I'pagynpoBKa CIIEKTPOCKOIIA U ONPEACICHUE ITTUHBI
BOJIHBI CIIEKTPaJIbHBIX JIMHUM.

CamocrosiTesibHas padoTa
BrimosiHEeHME 3a1aHuil U1 CAMOIIOATOTOBKH I10 TEME.

2,3

6. DjaeMeHThI
KBaHTOBOM
puszuku

Coaep:xanue yueOHOro MaTepuaJia
Jlekuun

1. KBanToBas onruka

2. ®usnka aToma

3. ®u3nKa aTOMHOrO sApa

IIpakTuyeckue (iabopaTopHbie) 3aHATHUS

1. Pacuer MmakcuManbHOW KUHETUYECKOW YHEPTUN
3JIEKTPOHOB MPH POTORIEKTPHUUECKOM P deKTe.
Omnpenenenue paboOThI BBIX0J1a 3JEKTPOHA IO TpaPuKy
3aBUCHMOCTH MAaKCUMAJIbHON KHHETHYECKOU SHEPTrUU
(OTORIIEKTPOHOB OT YaCTOTHI cBeTa. M3mepenue paboTsl
BBIXO0/Ia DJIIEKTPOHA.

2. Pacder 4acTOTHI U AJTUHBI BOJIHBI HCITYCKa€MOTO
CBETa MPH NEPEXOJI€ ATOMA BOJAOPOA U3 OJTHOTO
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CTAIlMOHAPHOTO COCTOSTHUS B JIPYTOE.

3. Pacuer sHepruu CBSI3M aTOMHBIX SIIIEP.
Ornpezenenne 3apsijia © MaCCOBOT'O YMCJIa aTOMHOTO
sJ]ipa, BO3HUKAIOIIETO B Pe3yIbTaTe pau0aKTUBHOTO
pacnajza. Beraucnenue sHeprum, 0CBOOOKIAIOIICHCS

U PaJUOaKTUBHOM pacnaje. OnpeneneHue NpoayKToB

SICPHOMN peakiyu. Bpruncienne sHepruy,
0CBOOOXKTAIOIICHCS TIPH SIIEPHBIX PEeaKIUsIX.

CamocrosiTesbHasi padoTa
BrinonHenue 3amaHuil U1 CAaMOIIOATOTOBKH 110 TEME.

2,3

7. IBoJronus
Bcesiennoii

Conep:kanue y4eOHOT0 MaTepuaJia

Jleknuu

1. Ctpoenue u pa3Butue BeenenHoit

2. DBoronus 3Be3/1. [ urmoTe3a mpoucxX oK IeHUs
COJIHEYHOU CHCTEMBI.

IpakTuyeckue (J1aGopaTopHbIe) 3aHATHS

1. Ucnonns3oBauue MHTEpHETA OJId IIOMCKA
M300pakeHnl KOCMUYECKHX 00HEKTOB U
nH@popManuu 00 UX 0COOEHHOCTIX
OOcy:xaeHre BO3MOKHBIX CIIeHAPUEB
apousrorinu Beesennoii. Mcmonb3oBanue
NuTepHeTa i MoucKa COBpEMEeHHOM
“HPOpPMAIIUU O PA3BUTUU BceneHHON.

Omenka mHPOPMAIIUH C IIO3UIIUI €€ CBOMCTB:

JIOCTOBEPHOCTH, 00beKTUBHOCTH, OJHOTHI,
AKTYaJIbHOCTH U T. JI.

2. Beruucienue sHepruu, 0CBOOOMKIAIOIIEHCSI
IIPU TEPMOATEPHBIX PeaKIUIX.
@opMyIUPOBKA IPOOJIEM TePMOSIIePHOI
OHEPTeTUKH.

CamocrosiTesibHas padoTa
BrinosiHEeHME 3a1aHuil U1 CAMOIIOATOTOBKH I10 TEME.

2,3

Koncyabranumn

BCEI'O

174

s xapakmepucmuku ypoeHs 0c80eHUs Y14eOH020 Mamepuana UcnoIb3ylomcs cieodyouue

0003HaYeHUA:

1. — o3nakomumenvHwlll (y3HABAHUE paHee U3YUEHHBIX 00BEKMO8, CBOUCME);
2. — penpoOyKmugHblil (8blNOIHEHUe 0esIMebHOCMU N0 00Pa3yy, UHCMPYKYUU UU NOO

PYKOBOOCMBOM) 3. — NPOOYKMUBHBLU (NIAHUPOBAHUE U CAMOCMOSAMENbHOE BbINOJIHEHUE

desmenbHOCMU, peulerue npodIeMHbIX 3a0ay)




2.4. Conep:xkanue pa3aesioB U CHUIIMHBI
2.4.1. 3ansTHA JIEKIIMOHHOT'0 THIIA

No dopma
pa3a | HaumenoBan TEKYIEe
ena | ue paszlenoB Conepxanue paszena ro
U TEM KOHTPO
s
1 2 3 4
1 cemecmp
Brenenne duznka — pyHAaMEHTaIbHAs HAyKa O MPUPO/IC. vV, T
EcrecTBeHHO-Hay4YHbII METOJ ITO3HAHUS, €70 BO3MOKHOCTH U
IPaHULIBI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHS B IIpoLiecce
MO3HAHUS MPUPOJIsL. MojenupoBanne GU3NUECKUX SBICHUNA U
npoueccoB. Posib 3kcriepuMeHTa U TEOpUH B MPOLECCE
no3HaHus npupopl. Dusznueckas BenuuuHa. [lorpemHoctu
u3MepeHuil pundyeckux BeanurnH. OU3nUecKre 3aKOHBbI.
['parniibl mpuMeHUMOCTH (pr3nyecKnx 3akoHOB. [loHsTHE O
buznueckoil kapTuHe Mupa. 3HaueHne (GU3NKU IPU OCBOCHUU
npodeccuit CI1O u cneunansHocreit CIIO.
1 MexaHnka Kunematuka. Mexanuueckoe npmxenue. [lepememenue. [lyts. | YV, KP

Cxopoctb. PaBHOMEpHOE NPSAMOJIMHENHOE IBUKECHHE.
Yckopenue. PapHonepeMeHHOE NMPsIMOJIMHEHHOE IBUKEHUE.
CBobonHoe najgeHue. [IBuxenue temna, OpoIeHHOro o yriom
K TOpU30HTY. PaBHOMEpHOE IBUKEHHE IO OKPY>KHOCTH.
3akonbl MmexaHuku Herotona. [lepBeiii 3akon Herotona. Cuna.
Macca. Umnynibe. Bropoit 3akoH HeroToHa. OCHOBHOM 3aKOH
KJIacCCUYeCKOM AuHaMuku. Tperuii 3akoH HeloToHa. 3akoH
BCEMMpPHOTO TsAroteHus. ['paButannonnoe nose. Cuiia TSKeCTH.
Bec. CrtocoOst n3mepenust macchl Teil. CHlbl B MEXaHHUKE.

3aKOoHEBI COXpaHCHHA B MCXAaHHUKC. 3aKoH COXpPAHCHUA UMITYJIbCA.

PeaktuBHOe nBMkeHue. PaboTa cuibl. PaboTa moTeHmanbHbIX
cwt. MomHocTs. DHeprus. Kunerndeckas sHEprusi.
[ToreHunanbHas 3Heprus. 3aKOH COXpPaHEHUS MEXaHUYECKOM
sHepruu. [I[pumeHeHne 3aKOHOB COXPaHEHHUS.

JeMoHCTpanyu

3aBUCUMOCTh TPAEKTOPUHU OT BBIOOpA CUCTEMBI OTCYETA.

Bupl MexaHMUECKOTO ABUKEHHUS.

3aBUCHUMOCTb YCKOPEHHMS T€JIa OT €70 MACChl U CHJIBL,
neiicTByromiel Ha Teno. CiokeHue CHil.

PaBeHCTBO M IPOTHBONOJIOKHOCTD HAIIPABJICHUS CUJI JENCTBUS
Y TIPOTUBOJICHCTBUS. 3aBUCUMOCTb CUJIbI YIIPYTOCTH OT
nepopmanuu. Cunsl TpeHus. Hesecomocts. PeaktuBHOE
nBrxeHue. [lepexor nOTeHIMaNbHON SJHEPTUH B KHHETHUYECKYHO
U 00paTHo.
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OcHOBBI
MOJICKYIISIPH
ol GU3HKHU U
TEPMOIUHAM
UKHU

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU Teopuu. M ieanbHblii ras.
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKOM TEOPUH.
Pa3smepel 1 Macca MOJIEKYJI M aTOMOB. BpOyHOBCKOE IBUYKEHUE.
Juddyzus. Cuibl v 3HEPTUs MEKMOICKYIISIPHOTO
B3anMoJieiicTBusa. CTpoeHue ra3000pa3HbIX, JKUAKUX U TBEPIBIX
Ten. CKOpOCTH JBUKEHMSI MOJIEKYJI U UX U3MEPEHHUE.
WneansHelii ras. [{aBnenue raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KHHETHYECKOU TeopuH ra3os. Temneparypa u ee
n3Mmepenue. ['a3oBbie 3aKOHBI. AOCOTIOTHBIN HYJTb
TeMIieparypsl. TepMoauHaMUUYecKast IIKaJIa TEMIIEPATyPBI.
VYpaBHEHHE COCTOSIHUSA UIEATIBHOTO ra3za. MosipHas ra3osas
IIOCTOSIHHASI.

OcHoBbI TepMOAMHAMUKHY. OCHOBHBIE IIOHSTHS U ONPEACICHUS.
BuyTpeHHss sHeprus cucteMsl. BHYTpeHHs dHEprus
uzeanbHOro rasza. Pabora u terora kak (popMsl iepeaayn
SHEPruu. TernoeMKOCTb. Y IelIbHAs TeINIOEMKOCTD. Y paBHEHUE
TeruioBoro 6ananca. [lepBoe Hayaso0 TepPMOANHAMUKHY.
AnmabatHblii iporece. [IpuHIMI ASWCTBUS TEIIOBOM MAIIMHBIL.
KII[ TenmoBoro nBurarens. Bropoe Hayano TepMOJIMHAMUKH.
TepMoanHaMuueckas IIKana TeMneparyp. XoJa01uabHble
MamuHbl. TeroBble npuratenu. OxpaHa npupombl.

CaoiicTBa napoB. Mcnapenue u koHaeHcanusa. HacoimeHHbIi
nap 1 ero cBoicTBa. AOCOTIOTHASI 1 OTHOCUTENIbHAS BIAXKHOCTh
Bo3ayxa. Touka pocsl. Kunenue. 3aBucMMOCTb TEMIIEpaTypBI
KMIIEHUS OT JaBiieHus. [leperperslil map u ero UCIoiab30BAHKE B
TEXHHUKE.

CaoiicTBa )xXHIKOCTEH. XapaKTEPUCTUKA KUAKOTO COCTOSHUS
BeniecTBa. [10BEpXHOCTHBIN CIION KUIKOCTH. DHEPrus
ITIOBEPXHOCTHOTO CJ104. SIBJIEHUS HA TPAHULIE KUIKOCTHU C
TBEpAbIM TesoM. KanwuisipHble sBieHUS.

CBolicTBa TBEPBIX TEN. XapaKTEPUCTHKA TBEPJIOTO COCTOSHHUS
BEIECTBA. YIIPYrHe CBOMCTBA TBEPBIX Tell. 3aKoH I'yka.
MexaHn4eckne CBOMCTBA TBEPABIX TeJI. TEIIOBOE paclIupeHne
TBEPABIX TeJ U kuakoctel. [lnaBnenne n kpuctamn3anus.
JeMoHCTpanyu

JBuxenne 6poyHoBckux yactull. Juddysus. N3menenue
JIaBJICHUS ra3a ¢ U3MEHEHUEM TEMIIEPaTyphl PU OCTOSTHHOM
o0beme. M3orepMudeckuii U n300apHbIi npoueccsl. MI3MeHnenue
BHYTpPEHHE! HEpIUU TeJ MPH COBEpILIeHNU paboThl. Moaenu
TEIUIOBBbIX ABurareneil. Kunenue Boasl Ipyu MOHMKEHHOM
nasneHuu. Ilcuxpomerp u rurpomerp. SBieHus
IIOBEPXHOCTHOT'O HATSKEHUS M cMauuBaHus. Kpucramisl,
aMop(HbIe BENECTBA, )KUIKOKPUCTAIUIMUECKHE Tella.

v, T

2 cemecmp

DIEeKTpOANH
amHKa

DNeKTpUYECKU TOK B MeTajulaxX. DJIeKTpoHHbIN ra3. Pabora
BBIXO/a. DJIEKTPUUECKUH TOK B DJIEKTPOJIUTAX. DIEKTPOIIN3.
3akonbsl Dapajed. [[pumMeHeHne JIEKTPOIN3a B TEXHUKE.
DJIeKTPUUYECKUI TOK B ra3ax U BakyyMme. Monuzaims raza. Busl
ra3oBbIX pa3panoB. [lonstue o mia3me. CBoiicTBa u
IIPUMEHEHHNE IEKTPOHHBIX MTYYKOB. DJIEKTPUUECKUN TOK B
norynpoBoiHuKax. CoOCTBEHHAsI MPOBOAMMOCTD
NOJYyIPOBOIHUKOB. 10y pOBOTHUKOBBIE TPUOOPHI.

Y, KP
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DJIEKTPUYECKOE MOJIe. DIEKTPUUECKHUE 3apsiibl. 3aKOH
coxpaHeHHUs 3apsaaa. 3akoH KynoHa. DnexkTpuueckoe nosie.
Hanpspkennocts anextpudeckoro moss. [punmmmn
CYIepIo3uIiy moseil. PaboTa cuit 3eKTpocTaTn4eckoro moJis.
IMorennuan. PasHocTh MOTEHIINAIOB. DKBUIIOTEHIINAJILHEIE
noBepxHocTU. CBA3b MEKY HAIPSHKEHHOCTBIO U PA3HOCTHIO
MOTEHIIUAJIOB AIEKTPUUYECKOT0 1moss. [{udnekTpuku B
aneKkTpudeckoM mnouie. [lonspusanus 1n31eKTpUKOB.
[TpoBoaHMKH B 35eKTprueckoM noje. KonaeHcaropsl.
CoenuHeHne KOH/IEHCATOPOB B OaTtapero. DHEprusl 3apsyKEHHOTO
KOHJICHCATOpa. DHEPrus JIEKTPUIECKOTO MOJIS.

3aKOHBI IOCTOSHHOT'O TOKA. Y CIIOBHSI, HCOOXOJUMBIE IS
BO3HUKHOBEHUS U MOJICPKAHUS dJIEKTpHUUecKkoro Toka. Cuia
TOKa M IJIOTHOCTH TOKAa. 3akoH OMa Jij1s yJacTka menu 0e3
OJIC. 3aBUCUMOCTD 3JEKTPUYECKOTO CONPOTUBIICHUS OT
MaTepuaia, JUIMHbI U 101 [TOIEPEYHOI0 CEUEHHUS
MPOBOJAHMKA. 3aBUCUMOCTD AJIEKTPUUECKOTO COMPOTUBIICHUS
IIPOBOJAHUKOB OT TEMIIEPATYpPbl. DNEKTPOABMKYIIAsl CHUjia
MCTOYHMKA TOKA. 3akoH Oma st mosiHou nenu. CoenuHenue
poBOAHUKOB. COEIMHEHNE UCTOYHUKOB AIIEKTPUIECKON
sHepruu B Oatapero. 3akon [xoyns—Jlenna. Pabora u
MOIIHOCTb 3JIEKTPUUECKOro TOKa. TemnoBoe aeiicTBre TOKa.
DNeKTpUYECKU TOK B OIYNpoBogHUKax. CoOCTBEHHAs
MPOBOAMMOCTH TOTYIIPOBOAHUKOB. [101ynpoBOAHUKOBBIE
puOOopBI.

MarnutHoe none. BekTop HHIYKIIMM MarHUTHOTO TMOJIS.
JleficTBHEe MarHUTHOTIO IOJIS HA MPSAMOJIMHEHHBIN IPOBOJHUK C
TOKOM. 3akoH Ammnepa. B3aumopelictBue TokoB. MarHUTHBIN
noTok. Pabora no nepemenieHuIo NpoBOAHUKA C TOKOM B
MarHuTHOM moJje. [leficTBre MarHUTHOTO TOJISt Ha BUKYITUIICS
3apsan. Cuna Jlopenna. Onpenenenue yieabpHOTO 3apsa.
YckopuTenu 3apsiKeHHBIX YacTHII.

DneKTpOMarHuTHast UHAYKIMS. DJIEKTPOMAarHUTHasi UHTYKIUS.
Buxpeoe anekrpudeckoe nose. CaMOMHIYKIUS. DHEPrUs
MarHMTHOT'O TOJISI.

Llemoncmpayuu

B3anmMopeiicTBue 3apsykeHHbIX Tell. [IpoBOIHUKY B
IIEKTPUYECKOM IoJIE. JIMAIEKTPUKH B 2JIEKTPUUECKOM I0JIE.
Konnencaropsl. TemioBoe AeiicTBUE JIEKTPUYECKOTO TOKA.
CoOcTBeHHas U MpUMECHasi MPOBOJUMOCTb MOJTYITPOBOIHUKOB.
[TomympoBoaaukoBEIN nuoi. Tpauszuctop. OnsiT Dpcrena.
B3aumopeicTBue NpoBOJHUKOB ¢ TOKaMU. OTKIIOHEHUE
AIIEKTPOHHOIO ITyYKa MarHUTHBIM MOJEM. DJIEKTPOBUTATEb.
DIeKTpOU3MEepUTETbHBIE TPHUOOPHL. DIEKTPOMArHUTHAs
nHaykusa. Onsitel @apanes. 3aBucumocts IJC
CaMOMHJIYKIIMHU OT CKOPOCTH U3MEHEHMSI CUJIbI TOKA U
MHAYKTUBHOCTH MPOBOJIHUKA. PaboTa anexkTporeHeparopa.
Tpancdopmarop.

Konebanus
U BOJIHBI

Mexanundeckue xojiebanust. KonedarelsHOEe IBIKEHHE.
["apmonnueckue konebanus. CBOOOAHBIE MEXaHUYECKHE
koneOanus. JInHelHble MeXaHHMYECKHE KOJle0aTenbHEIE
cuctemsbl. [IpeBpainienue sHeprun Mpu KojiedaTeaTbHOM
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nBrkeHuH. CBOOOAHBIE 3aTyXaloIue MEXaHUUECKHUE
KosieOaHus. BeIHyKIeHHbIE MEXaHUYECKUE KoJeOaH sl
VYnpyrue BosHsbl. [lonepeunsie 1 MpoOAOIbHbBIE BOJIHBIL.
XapakTepUCTUKH BOJIHBI. Y paBHEHUE INIOCKOM Oeryiuei BOJIHBIL.
WNutepdepennus BoaH. [lonstre o qudpakiuun BoiaH. 3BYKOBBIC
BOJIHBI. YJIbTPa3BYK U €ro IPUMEHEHUE.

OnekTpoMarHuTHele Kosebanus. CBoOOIHbIE
AJIEKTpOMarHuTHbIE KoseOanwus. [IpeBpamienue sHepruu B
KoJIe0aTeNbHOM KOHTYpE. 3aTyXarollne 3JeKTPOMarHUTHbIE
KosiebaHus. [ eHepaTop HE3aTYXAIOUIUX AIIEKTPOMArHUTHBIX
KosieOaHui. BeIHYX/1€HHBIE 3JIEKTpUYECKHE KOJIeOaHuU .
IlepemeHHBI TOK. I'eHEepaTOp IEPEMEHHOT0 TOKA. EMKOCTHOE U
MHIYKTUBHOE COIPOTUBIIEHUS IEPEMEHHOT0 ToKa. 3akoH Oma
JUIS JIEKTPUYECKOH 1IeTn IIepEMEHHOTro Toka. PaboTa n
MOIIHOCTb IIEPEMEHHOI0 TOKA. [ 'eHepaTophl TOKA.
Tpancdopmaropsl. Toku Beicokoi yacToTsl. [lomydenue,
nepeaaya U pacipeesieHue 3IeKTPOIHEPTHH.
ONEeKTPOMAarHUTHbIE BOJHBL. DJIEKTPOMAarHUTHOE 110JI€ KaK
0CcO0BIN BUJ MaTepuu. DJIEKTPOMAarHUTHbIE BOJIHBL. BuOparop
I'epua. OTKpBITHIN KoebaTenbHbI KOHTYp. M300peTenue
panuo A.C. IlonoseiM. [lonsatue o paauocsssu. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH.

JleMoHCTpanyuu

CB00O0/HbIE U BBIHYKACHHBIE MEXaHUUECKUE KOJIeOaHusI.
Pe3onanc. O0Opa3oBaHu€e U paclpoCTpaHEHHUE YIIPYTUX BOJIH.
YacToTa Koje0aHMii U BbICOTA TOHA 3BYKA.

CB0OOIHBIE IEKTpOMArHuTHeIe Kojebanus. OcruiiorpaMma
nepeMeHHoro Toka. KonjeHncarop B 1enu nepeMeHHOro Toka.
Karyiika HHIyKTUBHOCTH B LIENH IEPEMEHHOI0 ToKa. Pe3oHanc
B II0CJIEIOBATEJIbHOM LIENH IIepEMEHHOr0 ToKa. M3inyuenue u
IIPUEM AJIEKTPOMArHUTHBIX BOJIH. PainocBs3b.

Onruka

[Tpupona ceera. CKOpOCTh pacpOCTpaHEHUs CBETA. 3aKOHBI
OTpa)Ke€HHUs U IpenoMiieHus ceera. [lonHoe orpaxkenue. JInH3bL
['na3 kak ontuyeckas cucreMa. Onruyeckue npuOopsI.
BonHoBrle cBolicTBa cBeTa. UHTEpdepeHius cBeTa.
KorepeHTHOCTB CBETOBBIX Jyuel. IHTepdepeHrs B TOHKUX
meHkax. [lomocer paBHo# TonmuHbl. Konsua HeroToHa.
Hcnonb3oBanue HHTEpHEPEHIIUN B HAYKE U TEXHHKE.
Hudpaxus ceera. Audpakuus Ha menu B HapauieIbHbIX
ayqax. Jludpakunonnas pemerka. [Tonsitue o ronorpagum.
ITonsipuszanusa nonepednsix BoH. Ilomsapusanus ceera.
JBoriHoe nydyenpenomienue. [lonspounsl. Jlucnepcus ceera.
Bunger ciektpoB. CriekTpbl ucnyckanusi. CeKTpbl HOTJIOIEHHUS.
VYnbrpaduoneroBoe 1 HHGPaKpaACHOE U3ITyUEHHS.
PentrenoBckue nyun. X npupojga u CBOKCTBA.

JemoHCcTpanuu

3aKOHBI OTPaXEHMS U MpeIoMIIeHHs cBeTa. [loaHOe BHyTpeHHEee
oTpakeHue. OnTuyeckue mpuoOopslI.

Wnrepdepennus creta. Audpakius ceera. [lonspuzamnus ceera.
ITony4yenue cnekrpa ¢ moMousto npusmel. [lonydenue criekrpa
C IOMOIIIBIO T (pakinoOHHON pemeTKku. CIeKTpOCKOI.
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6 DJIeMEHTHI KBanroBas ontuka. TemoBoe uznydenue. Pacnpenenenue vV, T
KBaHTOBOU JHEpPruu B

buzuku crekTpe abcomoTHO uépHoro Tena. KBantoBas rumnotesa
[Inanka. @OTOHBI.

Bremnnii porosnexkrpudeckuit a3¢dext. BHyTpeHHMI
dororddexr. Tumsl

dorornemenToB. [laBnenue cBera. [loHsATHE O KOPITYCKYJISAPHO-
BOJIHOBOU MPUPOAE

CBeTa.

®usuka atoma. Pa3BuTHe B3IJIs10B HA CTPOCHHUE BELECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJopoja. SnepHas
Mozelb aroMa. OIBITHI

9. Pesepdopna. Monens atoma Bomopoaa o H.bopy. I'nnotesa
ne bpors.

CootHomenne Heonpeaenénnoctel I'eitzenoepra. KBantopbie
TE€HEPATOPBI.

7 OBOJIIOIUSA Crpoenue u pazsutue Beenennoii. TemHas Matepusi U TeMHas VY, KP
Bcenennon | aHeprus. Hama 3Be3nnas cucrema — I'anmaktuka. pyrue
rasiakTuku. beckoneunocts Beenennoid. [lonsitue o
kocMosnoruu. Pacmmpstomasics Beenennas. Mogens ropsiaen
Bcenennoii. Ctpoenue u npoucxoxaeHue ['anakTux.
OBosmonus 3Be3/1. ['unoresa npoucxoxaeHuss ConHeuHON
cuctembl. Tepmosinepusiii cunTes. [Ipobnema TepmosiiepHoi
sHepreTUkU. JHeprus CoyHLa U 3B€3]1. DBOJIIOLMS 3BE3.
[Ipoucxoxaenne ConHEUHON CUCTEMBI.

JleMoHCTpanyu

Conneunas cucrema (Mojenb). @ororpaduu miaHerT,
CIEJIaHHbIE ¢ KOCMUYeCKHnX 30H10B. Kapra JIyHbl 1 1utaHer.
Ctpoenue u sBojronus BeeneHHoi.

[Ipumeuanue: T — TtectupoBanue, P — Hammcanue pedepara, ¥ — yctHbii ompoc, KP —
KOHTpPOJIbHAs paboTa

2.4.2. 3aHATHA CEMHUHAPCKOIO THIIA

No ®dopma
pasn | Haumenosan TEKyIIE

ena | He pasfeiioB Coneprxanue pasznena ro
U TEM KOHTpPO

i

1 2 3 4

1 cemecmp
Bsenenue dusnka — GpyHIaMEeHTaJIbHAs HayKa O PUPOJIE. v, T

EctecTBeHHO-HaY4YHBIN METOJ] IO3HAHHUS, €T0 BO3MOKHOCTH U
IpaHuULbl IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHs B ITpOLIECCE
MO3HaHUS NpUposl. MoaenupoBanue GU3NUECKUX SBJICHUN U
nporeccoB. Poiib 3kcriepuMeHTa U TEOPHH B IIpoIiecce
no3HaHus npupoasl. Pusndeckas BenuuuHa. [lorpemnocTtu
u3MepeHuil pusnueckux BennunH. Ousnueckue 3aKOHbI.
['panuiibl mpuMeHUMOCTH (pru3nyeckux 3akoHOB. [ToHsTHE O
¢buznueckoil kapTuHe Mupa. 3HaueHne (GU3NUKU TIPU OCBOCHUHU
npodeccuit CI10 u cnenmansaocteit CII10.
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Mexanuka

Kunemaruka. Mexannueckoe nsrxenue. [lepememienue. [1yTh.
Cxopoctb. PaBHOMEPHOE NPSMOJIMHENHOE IBUKEHHE.
VYckopenue. PaBHoniepeMeHHOE NPSIMOJIMHEHHOE JIBUKCHUE.
CBoboaHoe nazeHue. /[Bmwkenue tena, OpoIIeHHOro MOl YIIIOM
K TOpU30HTY. PAaBHOMEpHOE IBM>)KEHHE 10 OKPYKHOCTH.
3akonbl MexaHuku Herotona. [lepBeiii 3axon Hetotona. Cuina.
Macca. Umnynsc. Bropoii 3akon HetotoHa. OCHOBHOM 3aKOH
KJIAaCCUYECKOM AMHaMuKH. Tperuii 3akoH HeloToHa. 3akoH
BCEMHUPHOTIO TAroTeHus. I'paButannonHoe nojue. Cumna
TsxecTd. Bec. CriocoOs! n3mepenus maccol Ten. Cuibl B
MEXaHUKE.

3aKOHBI COXpPAHEHUS B MEXaHUKE. 3aKOH COXpaHEHUs
uMmIysbca. PeaktuBHoe nBmkenue. Padora cuibl. Pabora
MOTEHIMANBHBIX CHJI. MomHocTh. DHeprus. Kunernueckas
sHeprus. [loreHunanpHas sHeprus. 3aKOH COXPaHEHUs
MEXaHUYECKOW dHepruu. [IpuMeHeHrne 3aKOHOB COXPaHEHHUS.
JlemoHcTpamuu

3aBUCUMOCTb TPAEKTOPUU OT BbIOOpPA CUCTEMBI OTCUETA.

Bubl MexaHU4eCKOTO ABUKECHUSI.

3aBUCHUMOCTb YCKOPEHHMS Tella OT €r0 MacChl U CUJIbI,
neiictByromiel Ha Teno. ClokeHue CHil.

PaBeHCTBO ¥ MPOTUBONOJIOKHOCTh HANPABIICHUS CUJI ICUCTBUS
Y IPOTUBOJICUCTBHS. 3aBUCUMOCTb CUJIBI YIIPYTOCTH OT
nedopmaruu. Cunbl Tpenusi. HeBecomocts. PeaktuBHOE
nBmxenue. [lepexon nOTEeHIHATIBHON YHEPTUH B
KMHETUYECKYI0 U 00paTHO.

VY, KP

OCHOBBI
MOJICKYJISIPHO
i hu3uku u
TEPMOIUHAM
UKH

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON Teopuu. VeanbHblii ras.
OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPHUH.
Pa3mepsl u Macca MosieKyJ1 1 aTOMOB. BpoyHOBCKOE JBUKEHUE.
Juddyzus. Cuibl 1 JHEPTUS MEKMOIEKYIISIPHOTO
B3auMoieiicTBus. CTpoeHHe Ta3000pa3HbIX, )KUAKUX U
TBepAbIX Ted. CKOPOCTH JBUKEHUS MOJIEKYJ U UX U3MEPEHHUE.
WneanbHeiii ras. /{aBnenue raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KHHETHYECKOW TeOpHH ra3oB. TeMrieparypa u ee
u3Mepenue. ['a3oBbie 3aKOHBI. AOCOTIOTHBIN HYJb
TeMriepatypbl. TepMoauHaMUYECKas IIKala TEMIIEPaTypBhl.
YpaBHEHHE COCTOSIHUS UACAIBHOTO ra3a. MosipHas razoBas
IIOCTOSIHHASL.

OcHoBbI TepMOAMHAMUKHN. OCHOBHBIE TOHITHSI U OTIPE/ICIICHUS.
BHyTpeHHss sHeprus cuctemMbl. BHYTpeHHsa SHEprus
uaeanbHOro raza. Pabora u Terora kak (opmbl riepeaadn
SHEpruu. TennoeMKOCTh. Y IelbHas TEINIOEMKOCT. Y paBHEHUE
TeruioBoro 6ananca. [lepBoe Hayano TepMOIUHAMUKHY.
AnuabatHblii ponecc. [IpuHImn AelcTBUS TEIIOBOM
Mammsbl. KIT/] TermoBoro nsuratens. Bropoe Hauyamno
TepMoauHaMHKHU. TepmoauHamMuueckas kajga TeMIeparyp.
XosoaunbHble MalIMHbL. TernnoBbie ABurarenu. Oxpana
IIPUPOJIBIL.

ColictBa napoB. Mcnapenue u koHaeHcanusa. HachlmeHHbIin
nap ¥ ero cBoicTBa. AOCONIOTHAS M OTHOCUTENbHAS BIaXXHOCTb
Bo3ayxa. Touka pocbl. Kunenue. 3aBUCMMOCTh TeMIepaTyphbl
KUIICHUS OT JaBiieHus. IleperpeTslil map U ero UCloiab30BaHUE
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B TEXHUKE.

CBolicTBa )xXHIKOCTEN. XapaKTEPUCTHUKA KUIAKOTO COCTOSHHUS
BellecTBa. [[0BEpXHOCTHBIN CIION KUJIKOCTH. DHEPTHUs
IIOBEPXHOCTHOTO CJ10sl. SIBJIEHNS HA TPaHUIIE )KUIKOCTH C
TBEpAbIM TesioM. KanusisipHbie sIBIICHHUS.

CBolicTBa TBEPBIX TEN. XapaKTEPUCTHKA TBEPIOTO COCTOSHHUS
BEIllECTBA. YIIPyTrue CBOMCTBA TBEPJIbIX Te. 3akoH ['yka.
MexaHnueckre CBOMCTBA TBEPABIX TeJI. TEIIOBOE pacClIMpEHNE
TBEPABIX TeN U )kUAKOocTel. [1naBnenue u Kpuctaiusanus.
JleMoHCcTpanyuu

JBmwxenue 6poyHoBckux yactuil. Juddy3usa. Usmenenue
JIaBJICHUSI ra3a ¢ U3MEHEHUEM TEMIIEpPaTypbl IPU OCTOSSHHOM
obbeme. M3oTepMuueckuii 1 n300apHBII MPOIECCHI.
M3meHeHne BHYTPEHHEN SJHEPTUU TEIN IIPU COBEPIICHUH
paboTel. Mojenu TernoBbIix Asuraresneil. Kunenue Bonbl npu
NOHM)KEHHOM JaBieHuU. [Icuxpomerp u rurpomerp. SABnenus
MOBEPXHOCTHOI'O HATSKEHUS U cMauuBaHus. Kpucrauisl,
aMop(QHBIE BENIECTBA, JKUIKOKPUCTAUIMYECKHIE TEIa.

2 cemecmp

DIeKTpOoauHA
MHKa

DNEeKTpUYeCKU TOK B MeTaJlaX. DIeKTPOHHBIN Ta3. PaboTa
BBIX0J1a. DJIEKTPUYECKUHA TOK B JIEKTPOIUTAX. DIEKTPOIH3.
3akonsl Dapazes. [IpumeHeHne IEKTPOIU3a B TEXHUKE.
DNeKTpUUecKuil TOK B razax u Bakyyme. MoHusauus rasa.
Bunpl razoBsix paspsanos. [lonstue o mia3me. ColicTBa U
IPUMEHEHHE 3JIEKTPOHHBIX MYyYKOB. DJIEKTPUUECKUN TOK B
noJiynpoBogHuKax. CoOCTBEHHAs! IPOBOUMOCTb
HOJYIPOBOIHUKOB. [ToynpoBoIHUKOBBIE TPUOOPHI.
DIIEKTPUUECKOE TT0JIE. DIIEKTPUUECKHE 3apsibl. 3aKOH
coxpaHeHus 3apsja. 3akoH Kynona. Dnekrpudeckoe moie.
HanpsixeHHOCTB 351eKTpHyeckoro nois. Ipuanun
CyIepro3uiuy nojueil. Pabota cuit 3eKTpocTaTn4eckoro moJis.
IToTeniman. PazHocTh MOTEHIIMANIOB. DKBUIIOTEHIINAILHBIE
noBepxXHOCTU. CBA3b MEKIY HAIPSHKEHHOCTBIO M PA3HOCTBIO
MOTEHIINAJIOB 3IEKTPUUYECKOTr0 MoJs. [Iu3nekTpuku B
aneKTpudeckoM mnouie. [lonspusanus 1uaneKTpuKoB.
[TpoBoaHMKH B 35ekTprueckoM noje. KonaeHcaropsl.
CoennHeHNe KOHIEHCATOPOB B OaTapero. DHeprust
3apsSKEHHOT0 KOHAEHCATOpa. DHEPTHUsl AJIEKTPUIECKOTO OIS,
3aKOHBI HOCTOSIHHOTO TOKA. Y CIIOBUS, HEOOXOIUMBIE JIs
BO3HUKHOBEHUS U MOJIEpKaHUSI dJIEKTpUUecKoro Toka. Cuna
TOKa U IUNIOTHOCTb TOKa. 3akoH OMa /i1l ydacTka 1enu 6e3
O/1C. 3aBHCUMOCTb 3JIEKTPUUECKOIO COPOTUBIIEHUS OT
MaTepuaia, JUIMHbI U IIJIOLAAH TOIEPEYHOr0 CEUEHHUS
MIPOBOJAHMKA. 3aBUCUMOCTD JIEKTPUUYECKOTO COMPOTUBIICHUS
IIPOBOJAHMKOB OT TEMIIEPATYpPbl. DJIEKTPOABIDKYILAS CUila
HCTOYHHKA TOKa. 3akoH OMa g nmoiaHod nenu. CoeqnHeHne
IPOBOAHMKOB. COEIMHEHNE NCTOUYHUKOB AJIEKTPUUECKON
sHepruu B Oatapero. 3akoH [xxoyns—Jlenna. Pabora u
MOIIIHOCTb 3JIEKTPUUECKOr0 TOKA. TemIoBoe AeiCTBUE TOKA.
DNEeKTPUYECKU TOK B OIYNpoBoAHNKaX. COOCTBEHHAs
IIPOBOAMMOCTD TOJTYIPOBOAHUKOB. [l01ynpoBoAHUKOBBIE
puOOpHIL.
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MarnuTHOe nosue. Bektop MHAYKIIMM MarHUTHOTO IOJIS.
JleficTBHEe MarHUTHOTIO IOJISL HA NPSAMOJIUHENHBIN IIPOBOJHUK C
TOKOM. 3akoH Ammnepa. BzaumosaelictBue TokoB. MarHUTHBIN
noTok. Pabora no nepeMenieHuto NpoBoJIHNKA C TOKOM B
MarHuTHOM 1noJie. J[eficTBue MarHUTHOTO MOJIs Ha
nBkymuiics 3apsaa. Cuna Jlopenna. OnpeneneHue yaeabHOTro
3apsana. Y CKOPUTENH 3apsHKEHHBIX YaCTHII.
DJIeKTpOMarHuTHasE MHIYKIUS. DJIEKTPOMArHuTHasT UHIYKITHUS.
Buxpesoe anexkrpuueckoe nosie. CaMOMHAYKIUA. DHEPTUS
MarHUuTHOTO TOJIA.

Jlemoncmpayuu

B3auMozeicTBue 3apsykeHHbIX Tell. [IpoBOIHUKY B
ANEKTPUYECKOM MoJe. JIUIIEKTPUKH B JIEKTPUUYECKOM I10JIE.
KonneHncaropsl. TermioBoe aeicTBUE JJIEKTPUYECKOTO TOKA.
CobcTBeHHast ¥ TPUMECHask TPOBOAUMOCTD TOJTYITPOBOIHUKOB.
[TonynpoBoauukoBsiit nuoA. Tpauzucrop. OnsiT Dpcrena.
B3aumopeiicTBue NpoBOIHUKOB € TOKaMHU. OTKIOHEHHE
AIIEKTPOHHOI'O ITyYKa MarHUTHBIM MOJEM. DJIEKTPOBUTATEb.
DNEeKTPOU3MEPUTENBHBIE PUOOPBI. DIEKTPOMArHUTHas
unaykuua. Onsitel @apaznes. 3asucumocts IC
CaMOMHIYKIUHU OT CKOPOCTHU U3MEHEHHUS CUJIbI TOKA U
WHAYKTUBHOCTH MPOBOJIHUKA. PaboTa anekTporeHeparopa.
Tpanchopmarop.

Kosnebanus u
BOJIHBI

Mexannueckue konebanus. KonebarenbHoe qBIKEHUE.
["apmonmnueckue kosnedanus. CBOOOAHbIE MEXaHUUECKUE
KosieOanus. JInHelHbIe MeXaHn4YecKre KojieOaTeIbHbIe
cucreMsl. [IpeBpaienre sHepruu npu kojaedaTeIbHOM
nBikeHnr. CBOOOHBIC 3aTyXaIOIINE MEXaHUYECKHE
KosieOaHus. BeIHyX1eHHbIe MEXaHUUECKUE KoJaeOaHMsl.
VYupyrue Bonsbl. [lonepeunblie U MpoJ0JIbHbIE BOIHBI.
XapaKTepUCTUKU BOJIHBI. Y paBHEHHUE IJIOCKOM Oeryueit
BosIHBL. IHTepdepenuns BonH. [Tonstue o nudpakuuu BoJH.
3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €r0 IPUMEHEHHUE.
DneKkTpoMarHuTHeIe kosiebanus. CBoOO HBIE
3JIeKTpOMarHuTHbIe Kosebanus. [IpeBpaiienue snepruu B
KoJIeOaTeIbHOM KOHTYpe. 3aTyXaroline JIeKTPOMarHUTHbIE
Kose0aHus. ['eneparop He3aTyXaroluX IEeKTPOMarHUTHBIX
KosieOaHu. BeIHYX/1eHHBIE 3JIEKTpUYEeCKHe KOJIeOaHuU .
IIepemenHsbIl TOK. ['eHepaTOp nepeMeHHOro Toka. EMKocTHOE
Y MHAYKTUBHOE CONIPOTUBIICHUSI IEPEMEHHOIO TOKA. 3aKOH
Oma 17151 37IeKTpUYECKON LIeNu epeMeHHoro Toka. Pabora u
MOIIHOCTb IIEPEMEHHOI0 TOKa. ['eHepaTopsl TOKa.
Tpanchopmaropsl. Toku Beicokoi yacToThl. [lonyuenue,
nepeavya u pacrpeneseHue JEeKTPOIHEPTUU.
DJIEKTPOMAarHUTHBIE BOJIHBI. DJIEKTPOMATHUTHOE TOJIE KaK
0cO0OBIi BUJ MaTepuu. DIEKTpOMarHUTHbIE BOJIHBL. BubpaTop
I'epua. OTKpBITHIN KOsIeOaTenbHbIN KOHTYp. M300peTenue
panuo A.C. IlonoseiM. Ilonsatue o pagnocssasu. [Ipumenenne
AIIEKTPOMArHUTHBIX BOJIH.

JleMoHCTpauuun

CB00OOHBIC U BBIHY)K/ICHHBIC MEXaHUYECKHE KOJICOaHUsI.
Pe3onanc. OGpa3oBaHye U pacpOCTPaHEHUE YIIPYTUX BOJIH.
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Yacrora koiebaHuil 1 BBICOTA TOHA 3BYKA.

CBo0OoHbIE IEKTPOMArHuTHBIE KojebaHus. OcIuuiorpaMma
nepeMeHHoro Toka. Kongencarop B 1ienu nepeMeHHOT o TOKa.
Karymika "HIyKTHBHOCTH B IIETIM TIEPEMEHHOTO TOKA.
Pe3onanc B mocneioBaTebHOM e IEPEMEHHOT0 TOKa.
W3nydyenue u mpreM 3J1eKTPOMarHUTHBIX BOJH. PagrocBsi3bp.

Ontuka

IIpupoaa cBera. CKOpOCTh pacIpOCTpaHEHUS CBETA. 3AKOHBI
OTpa)XeHUs U IpesioMIIeHHs cBeTa. [losHOe oTpaxeHue.
JIunzel. ['na3 kak ontuyeckas cucrema. Onruyeckue npubopsl.
BoanoBeie cBoiicTBa cBeTa. MIHTEpdepeHIns cBeTa.
KorepeHTHOCTh CBETOBBIX Jiyueil. IHTepdepeHns B TOHKUX
rieHkax. [lonocer paBHol Tonmuebl. Konsua HeroToHa.
Hcnonp3oBanue HHTEp(HEpeHIINH B HAyKEe U TEXHHKE.
Hudpakmus ceeta. Audpakius Ha MIETU B TapaieIbHBIX
nyyax. udpakiuonnas peuerka. [lonstue o rojgorpaduu.
[Tonspusanus nonepeunsix BoiH. [lonspusanus ceera.
JIBoriHOE nyuenpenomienue. llonsgponnsl. Jucnepcust ceera.
Bunp cnextpoB. CriekTpbl ucnyckanus. CeKTpsl
norjouieHus. YiabTpaduoneroBoe U HHGPAKPACHOE U3ITyUEHUS.
PentrenoBckue nyun. X npuposaa u cBOKCTBa.
JlemoHcTpamuu

3aKoHBI OTpaKEHHS U MpesomiieHus ceeta. [lomHoe
BHyTpeHHee oTpakeHue. Onruueckue mpuoopsl.
Wurepdepenius cBera. udpakuus ceera. [lomspusamms
ceera. [lonyyenue cnekrpa ¢ nomounpto npusmel. [loayuenue
CIIEKTpa ¢ MTOMONIBI0 AU pakiHOHHON pemeTkn. CIIeKTPOCKOIT.

DJIEMEHTHI
KBAaHTOBOU
bu3uKn

KBanrtoBas ontuka. TemnoBoe usnydenue. Pacnpenenenne
SHEpPruu B

criekTpe abcoaroTHO uépHoro Tena. KBanToBas runoresa
IInanka. @OTOHBL.

Buemnuit poroanexkrpuueckuii apdexr. BHyTpenHmit
dbotoaddext. Tumbr

¢dorosnemenToB. JlaBnenue csera. [loHsATHE O KOPIYCKYISPHO-
BOJIHOBOW MPUPOAE

CBeTa.

®uzuka atoma. PazBurre B3IIIA10B Ha CTPOCHHE BEILIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJIOpoaa. SnepHas
Mojiedb atoma. OTbIThI

3. Pezepdopaa. Moaens aroma Bostopoa no H.bopy.
I'mnoresa ne bpoitns.

CootHomenue HeonpeaenéHHoctei I'eiizendepra. KBanrossle
TE€HEPATOPBI.

v, T

DBOIIONUA
Bcenennon

Crpoenue u passutue Beenennoi. TemHast Matepus 1 TeMHas
sHeprus. Hama 3Be3qnas cucrema — ["anmaktuka. pyrue
rajnakTuku. beckoneunocts Beenennoi. [lonsarue o
kocmouoruu. Pacmmpsitomasics Beenennas. Monens ropsiaeit
Bcenennoii. Ctpoenue u npoucxoxacHue I anakTuk.
OBomtonus 3Be3. ['unoresza npoucxoxaeHuss CoaTHeuyHON
cucreMsl. TepmosiepHbiii cuntes. [Ipobiema TepmosiiepHOn
sHepreTUku. JHeprus ComHIa U 3Be3/1. DBOJIIOLHMS 3BE3/T.
[Ipoucxoxaenne ConHEUHON CUCTEMBI.

JleMoHCTpanyu
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Comneynas cuctema (Mogens). dororpadun miaHer,
CIeNaHHbIe ¢ KocMHUecKuX 30H10B. Kapra JIyHbI 1 TU1aHET.
Ctpoenue u 3Boronus BeeneHHoi.

[Ipumeuanue: T — TtectupoBanue, P — Hammcanue pedepata, ¥ — yctHbii ompoc, KP —
KOHTpOJIbHas paboTa

Ipumeuanue: I1P- npakmuuecxas paboma, JIP- nabopamoprnas paboma, T — mecmuposanue, P
— Hanucanue peghepama, Y — ycmuwiti onpoc, KP — konmponvhas paboma
2.4.3. IlpakTnueckue 3ausitus (JlabopaTropHbie 3aHATHS)

Ne

Haumenosanue
pasnena

Coneprxkanue NMPakTHUYECKUX 3aHATUI

®dopma
TEKYILEro
KOHTPOJISI

2

3

4

Mexanuka

Hccnedosanue osudicenus mena noo oeticmsuem
NOCMOSIHHOU CUJbL.

H3yuenue 3axona coxpanenus umMnyived.

CoxparneHue mexaHuweckou SHepeuu npu OBUICEHUU meia
noo Oeucmeuem Cul maxcecmu u Yynpy2ocnu.

Cpasnenue pabomol cuivl ¢ UsMEHeHUEM KUHEMUYeCKOU
9Hepeuu mend.

H3yuenue 3aKoH08 cOXpaneHusi Ha npumepe yoapa wmapos u
banucmuuecko2o MasmuuKda.

Uzyuenue ocobennocmeil cuivl mpenust (CKOIbICEHUSL).

TP, JIP

OcHOBBI
MOJIEKYJISIPHOM
bu3uKH 1
TEPMOTUHAMUKH

Hzmepenue enasxcnocmu 6030yxa.

H3zmepenue nosepxHoCcmuo20 HAmsHCeHUs HCUOKOCHU.
Habniooenue npoyecca kpucmaniuzayuu M3zyuenue
depopmayuu pacmsdicenus. Vzyuenue menniogoco
pacwupenus meepovix mel.

H3yuenue ocobennocmell meniogoco pacuiupenust 600bul.

TP, JIP

DIEeKTPOIUHAMUK
a

H3zyuenue 3axona Oma 015 yyacmka yenu,
nOCe008AMeNbHO20 U NAPATIENLHO20 COCOUHEHUS.
NPOBOOHUKOS.

H3yuenue 3axona Oma 011 nOAHOU Yenu.

H3zyuenue anenus 31eKmpomMacHUmMHOU UHOYKYULL.
Onpeodenenue kod3gpuyuenma noiezHno2o oeucmeus
INEKMPUYECKO20 YAUHUKA.

Onpeoenenue memnepamypsbi HUMu J1amnvl HAKAIUBAHUSL.
Onpeodenenue I/C u enympenne2o conpomuenienus
UCTOYHUKA HANPANCEHUSL.

TP, JIP

Konebanus u
BOJIHBI

H3zyuenue 3agucumocmu nepuooa KoiedaHuil HUmsHo2o0 (i
NPYAHCUHHO20) MASAMHUKA OM OIUHBL HUMU (UTU MACCBL
epy3a,).

Hnoykmuenvle u eMKocmHoe conpomueienus 6 yenu
nepemMenHo20 moxa

TP, JIP

Onrtuka

H3zyuenue uzobpasicenust npeomemos 8 moHKou JTuH3e.
H3yuenue unmepghepenyuu u ougppaxyuu céema.
I'padyupoexa cnekmpockona u onpeoeierue OlUHbL 60THbL
CNEeKMPAIbHBIX TUHULL.

TP, JIP

DeMEHTHI
KBaHTOBOU

1. Pacuem makcumanbHotu KUHeMu4ecKou dHepeuu
91eKMPOHO8 NpU oMo NeKmpueckom sghgexme.

I1P
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(0737041 Onpeodenenue pabomwi 861X00a EKMPOHA NO ePAPUKY
3a8UCUMOCMU MAKCUMATbHOU KUHEMUYeCKOU dHepeull
Gomoanekmponos om uacmomsl céema. Mzmepenue
pabomul 8b1X00a I1eKMPOHA.

2. Pacuem yacmomol u OnuHbl B0JHbL UCHYCKAEMO20 CEemd
npu nepexooe amoma 6000pooda u3 00H020 CMAYUOHAPHO20
cocmosinus 8 opyeoe.

3. Pacuem snepeuu c843u amomMHuIX a0ep.

Onpeodenenue 3apsaoa u Maccoso2o Yucia amomHo2o 10pa,
B03HUKAIOWE20 8 pe3yibmame paouoakmugHo20 pacnaod.
Buiyucnenue smepeuu, oceoboicoarowenics npu
paouoaxmuernom pacnaoe. Onpedenerue npooyKmos
s10epHoll peakyuu. Bolyucienue snepauu,
0c600021cOalowelicst npu s10epHbIX PeaKyusx.

1. Ucnonvzosanue Humeprhema 015 noucka uzoopasicerutl
KOCMUYECKUX 00beKmos u unpopmayuu oo ux
ocobennocmsx Q6cyacoerue 03MONCHBIX CYeHaApUes
asonroyuu Beenennoii. Hcnonvzoeanue Humepnema ons
NOUCKA CO8PeMeHHOU uHGopmayuu o pazgumuu BceleHHoll.
Oyenka ungopmayuu ¢ no3uyuu ee c8OUCME: I1P
docmogepHocmiul, 00beKMUEHOCHU, NOJTHOMbI,
akmyaisHocmu u m. 0.

2. Boiuucnenue sunepauu, oc6oboxicoarousericss npu
MepMOos0epHbIX pe " aKYUsX.

Dopmynuposka npobiem mepmosi0epHoLl SHepeemuKi.

OBOITIOLNA
Bcenennon

2.4.4. Conepsxkanue caMOCTOSATEIbHOI PadoTHI

IIpumepHbie TeMbl pedepaToB (A0K/IA10B), HHAUBHAYAJIbHBIX MIPOEKTOB

Anekcanap I'puropseBud CTOJIETOB — PYCCKUH (PH3HK.

Anexcanap Crenanosuu [TonoB — pycckuii yueHblil, n300peraTensb paano.
AnbpTepHaTHUBHAs YHEPIreTUKA.

AKyCTHYECKHE CBOMCTBA NOJYIIPOBOJHUKOB.

AHnnpe Mapu Amrniep — OCHOBOIIOJIOKHUK 3JIEKTPOIMHAMUKHU.
ACUHXPOHHBIN JIBUTaTEb.

Actepounsl.

ACTpOHOMMSI HAIINX JHEU.

ATomHas usmka. 3otonsl. [IpumeHeHne paanoakTHBHBIX H30TOIOB.
becKOHTaKTHBIE METO/IBI KOHTPOJIS TEMIIEPATYPBHI.

bunonsipabeie TpaH3UCTOPBI.

bopuc CemenoBuy SIkobu — pusuk u n3o0perares.

Benunuaiimme oTKpbeITHS (PU3HKH.

Bunel anexTpuyueckux pazpsaiaoB. DIEKTpUUECKHUE pa3psiibl Ha CIIyk0e deroBeKa.
Bnusinue nedexToB Ha puznuecKre CBOMCTBA KPUCTAIIIIOB.
Bcenennas u temHas matepus.

INamuneo I'anniieln — OCHOBATENb TOYHOTO €CTECTBO3HAHUS.
l'onorpadust u ee mpUMeHEHHE.

JIBM>KEeHME Tenna IEPEMEHHON MacChl.

Judpaxius B HatIen )KU3HU.

XKuakue KpucTawbl.
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3akonsl Kupxroga amst 371eKTpu4ecKoil nemnm.

3aKOHbI COXPAHEHUS B MEXAHUKE.

3HayeHue OTKPBITHI [ anumes.

Urops BacunbeBruu KypuaTtoB — Qu3uk, opranu3aTop aTOMHONM HAyKH U TEXHUKH.
Ncaax HploTOH — co3naTensb KilacCu4eckon (hr3HKH.

Hcnonbs30BaHKe 3JE€KTPO3HEPTUN B TPAHCIIOPTE.

Krnaccudukanus u XxapakTepUCTUKH SJICMCHTAPHBIX YaCTHII.
KoncTpykiinonHas mpo4YHOCTh MaTEpHalia U €€ CBA3b CO CTPYKTYPOH.
KoHcTpykuus v BUBI J1a3€pOB.

Kpuosnekrponnka (MUKPOIJIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTHHU U UX UCIIOJIb30BaHUE.

Jleonapno na Bunum — ydeHsli 1 n300peTaresb.

MaruutHble u3MepeHus (IPUHIUIBI TOCTPOCHUS TPUOOPOB, CIIOCOOBI U3MEPEHUS
MarHMTHOTO IOTOKA, MAarHUTHOW UHAYKIIUH).

Maiikn ®apajeii — co3aarenb YIeHHs 00 3JEKTPOMAarHUTHOM TIOJIE.

Makc I1nank.

MeTto1 MEUEHBIX aTOMOB.

MeTo/ 161 HAOJIFOICHUS ¥ PETHCTPAINH PAIHMOAKTUBHBIX N3ITyYEHUH U YaCTHII.
Mertoabl onpeiesIeHus III0OTHOCTH.

Muxaun BacunbeBudu JIOMOHOCOB — yU€HBIN SHIIUKIOIEAMCT.

Mopnenu aroma. OnbiT Pesepdopna.

MonekynapHO-KUHETUYECKAs! TEOPUS UICAIbHBIX T'a30B.

MonHus — ra3oBblil pa3psii B IPUPOIHBIX YCIOBUSX.

Hanortexnonorust — MCXKIUCHUILIMHAPpHAasA 001acTh Q)YHﬂaMeHTaHBHOfI u HpHKHaﬂHOﬁ

HAyKH U TEXHUKU.
Huxona Tecna: ;xu3Hb 1 HEOOBIYAITHBIE OTKPBITHSI.

Hukomnaii Konepauk — co3zarens rellMoueHTPUYECKOW CUCTEMBI MUDA.
Hunbsc bop — onuH U3 co3mareneil COBpeMEHHOM (PU3HKH.
Hyxneocunres Bo BeeneHHOM.

OO0mbsicHeHne HOTOCHHTE3a C TOUKU 3pEHUs (PUBUKU.

OnTHyeckue sBIECHUS B IPUPOJE.

OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXITPOBOAMMOCTH.
[IepeMeHHBIN JIEKTPUYECKUHN TOK U €T0 IPUMEHEHHUE.

[Inma3zma — 4eTBepTOE COCTOSIHHUE BEIIECTBA.

[Tnanetsr CoTHEUHOM CHCTEMBI.

[TonynpoBOTHUKOBBIE TATYUKH TEMIIEPATYPHI.

[IpumeneHne KUAKUX KPUCTAJIIOB B IPOMBIIIIJIEHHOCTH.

[IpuMeHeHue A1epHBIX PEaKTOPOB.

ITpupona peppomarnerusma.

[Tpo6aembl 3K0I0TUH, CBSI3aHHBIE C UCTIOIBb30BAaHMEM TEIJIOBBIX MAIIIKH.
IIpon3sBoacTBO, nepeaya U UCIIOJIb30BAHUE DIIEKTPOIHEPTHUH.
IIpoucxoxaenne CoIHEUYHONU CUCTEMBI.

[Tse3030ekTpUUecKkuil 3pPeKT ero npuMeHeHue.

Passutue cpencTs CBA3M U paguo.

PeakTuBHBIE IBUTaTENN U OCHOBBI paOOTHI TEIJIOBOM MalTHBI.
PennkroBoe n3nydeHue.

Pentrenosckue iyun. Mcropus otkpsitus. [Ipumenenne.

Poxxnenne u >BOIIONNS 3BE3 .

Ponp K.O. [In0aKOBCKOrO B pa3BUTHH KOCMOHABTHKHU.
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L4 Ceer — QJICKTPpOMArHruTHas BOJIHA.

Cepreii [1aBnoBuu KoposeB — KOHCTPYKTOp U OpraHU3aTOp MPOU3BOACTBA PAKETHO-
KOCMHMYECKOW TEXHUKH.

Cunbl TpeHus.

CoBpeMeHHasl CITyTHUKOBAsI CBSI3b.

CoBpemenHas (pu3zndeckas KapTuHA MHpA.

CoBpeMeHHBIE CpEACTBaA CBSI3U.

CouHlle — UCTOYHMK XKM3HU Ha 3eMJIe.

Tpanchopmartopsl.

e  VYipTpa3Byk (M0JIy4e€HUE, CBOWCTBA, IPUMEHEHHE).

e  VmpaBisieMblid TEPMOSJICPHBIA CUHTES.

e  VYCKOpUTENH 3apsKEHHBIX YACTHIL.

®uznka U My3bIKa.

du3nyeckue cBOWCTBa aTMOC(hEpHI.

@DOTOIIEMEHTHI.

®otorddexr. [Ipumenenne spnerns Gotorddexra.

Xanc Kpucrtuan Opcres — OCHOBOIOJIOKHUK 3JIEKTPOMarHeTus3ma.
UYepHble ABIPHI.

[Ixana 371eKTPOMAarHUTHBIX BOJIH.

DKOJOTHYeCKHe MPOOIeMbl M BO3MOXHbBIE TyTH X PEIICHUS.
DNeKTpOHHAs MPOBOJAUMOCTh METaIOB. CBEPXIPOBOJAUMOCTb.
Omunniit Xpuctuanoud JleHIr — pycckuit Gu3uK.

2.4.5. llepevyenb yueOHO-MeTOANYECKOT0 00ecnieYeHUs JIs CAMOCTOSITEIbHOM PadoThI
00y4JaIMXCS MO0 ANCIHUIIHHE

CamocrosiTenbHass pabora ydaumuxcs sABIsSeTCs BaxHeimeld ¢opmolt  yuebOHO-
BOCIIUTATEIBHOTO MPOIECcCca.

OcHOBHasl 1Ieb CaMOCTOSTENbHON padOThl MPH HM3YYEHUM AUCLMILIMHBI — 3aKPENUTh
TEOPETUYECKHE 3HAHM, MOJNYYEHHBIE B XOJ JIGKIIMOHHBIX 3aHATUH, a Takke cPOopMHpPOBAThH
MPAKTUYCCKUEC HABBIKU IMOATOTOBKU B 00J1aCTH €CTECTBO3HAHUS.

CaMocTosTenbHast paboTa yJaluxcst B MPo1ecce OCBOSHUS JUCIUITIINHBI BKIIFOYAET:

- U3y4YE€HHUE OCHOBHOM U JIONIOJIHUTEIIBHOM JINTEPATyPhI IO NPEAMETY;

- u3ydyeHue (KOHCIEKTHUPOBAaHUE) BOIPOCOB, BBI3BIBAIOIIUX 3aTPyJHEHUS TIPU UX
A3Y4YCHUU;

- paboTy C 2NIEKTPOHHBIMHU YYeOHBIMH PECYPCAMH,

- U3y4eHHe MaTepUAIIOB IMIEPHOAMYECKON TIeUaTH, HHTEPHET PECypPCOB;

- IOATOTOBKY K TECTUPOBAHUIO;

- IOATOTOBKY K IMMPAKTUYCCKUM U J'[a60paTOpHI>IM 3aHATUAM,

- BBITIOJTHEHUE JIOMAIIIHUX 3a/I1aHUH.

Ha camocrositensHyro paboty o0y4aronuxcst oTBoguTcs 50 9acoB y4eOHOTO BPEMEHHU.

Ne HaumenoBanue [TepeueHs yueOHO-METOANYECKOTO 00ECTIEUeHUS TUCITUTLINHBI 10
paszena, TeMbl, BUJa BBITIOJIHEHUIO CAMOCTOSITEIIBHON paboThI
CPC
1 2 3
Benenue 1. Kypc ¢wmsukm ¢ mpumepamu pemieHus 3amgad: B 2 1. T. 1
1 |Mexanuka yuebnuk / T.W. Tpodpumona A.B. dupcoB. — Mocksa : KnoPyc,
2 |OcHOBBI 2015. — 577 c. — ISBN 978-5-406-00340-4. — Pexum
MOJIEKYISAPHOU nocryna: https://www.book.ru/book/263324
bu3uKH U1 2. Kypc ¢usuku ¢ nmpumepamu peuienus 3amad: B 2 T. T. 2 :
TEPMOJIMHAMUKH yuebnuk / T.W. Tpodpumona A.B. dupcoB. — Mocksa : KnoPyc,
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DJIEKTPOAMHAMHUKA

Koiiebanus 1 BoHBI

Ontuka

oUW

DJIeMEHTEI KBAHTOBOK
bu3uKn

7 DBOIIONAA
Bcenennoi

2015. — 378 c. — ISBN 978-5-406-00341-1. — Pexum
nocryma: https://www.book.ru/book/263327

®dusnka: Teopusi, pelieHue 3a/1a4, JEKCUKOH : cripaBoyHuk / T..
Tpodumosa. — Mocksa : KnoPyc, 2012. — 315 ¢. — CIIO. —
ISBN 978-5-406-00993-2. — Pexxum JoCTyTa:
https://www.book.ru/book/908489

Ouznka. [lpakTukym 10 pelIeHHI0 3aaad [ DJIEKTPOHHBIN
pecype] : ydebHoe mocobme / JILJI. T'magkoB [u ap.]. —
OnextpoH. gaH. — Cankr-IlerepOypr : Jlans, 2014. — 288 ¢. —
Pexxum noctyna: https://e.Janbook.com/book/41013. — 3aru. ¢
9KpaHa.

@usnka. YriyONeHHbII Kypc C pEUIEHHSAMU M yKa3aHUSIMU
[DnexTpoHHbIil pecype] : yueObHoe mocooue / E.A. BumnsikoBa
[u ap.]. — OmnexkrpoH. gaH. — MockBa : M3garenbcTBo
"Jlaboparopus 3Hanuit", 2015. — 419 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/66348. — 3aru. ¢ skpaHa.

Kpome mnepeuncineHHbIX

HNCTOYHHUKOB O6yT-IaIOIIII/I€C$I MOXCET BOCIIOJIB30BATHCA

HOHUCKOBBIMH CUCTEMaMHU ceTH MHTepHeT 10 TeMe caMOCTOSITENbHON paboThI.
JUis OCBOEHHUS AMUCHUMIUIMHBI M CaMOCTOSITEJIbHOTO BBIIIOJIHEHUS MPEIYCMOTPEHHBIX
y4yeOHOIl mporpamMmol Kypca 3aJaHuUil MOXET OBITh MCIIOJIB30BAHO CIIEAyIollee yueOHO-

METOAUYECKOE 00eCIICUCHME:

-METOIMYECKHE PEKOMEHJAINH K BBIIOJIHEHHUIO Ja00paTOpHBIX padoT;
-METOJMYECKNE PEKOMEHJAIIMH K CAaMOCTOSTENIbHON paboTe.

Hauanom opranuzanuu mo00ii caMOCTOSTENbHON padOThl JOHKHO OBITH MPUBUTHE
HaBBIKOB U YMEHHI TPaMOTHOM pabOTHI C yUeOHOM 1 HAydHOU JIUTEpaTypoil. ITOT mpouecc, B
MIEPBYIO OYepelib, CBA3aH C HAXOXKIECHHUEM HEOOXOIUMOM sl YCIIEIIHOTO OBJIaICHUSI y4eOHBIM
MaTepuaIoM JIuTeparypoir. OOydaromuics JOIDKeH YMETh IOJIb30BaThCs (POHIaMU OMOIHOTEK 1
CIIPaBOYHO-OUOIHOrpadUICCKUMH H3TaHUSIMHU.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MA
3.1. O0pa3oBaTe/ibHbIE TEXHOJOTHH NP NPOBEACHUM JIEKIUIA

No Tema Bunbl npuMeHsieMbIX 00pa30BaTEIbHBIX TEXHOJIOTHI K(::CBO

1 2 3 4

Beeene MKT-TexHomorum, HpO6JI€MvHBI€ JICKLIUH, JICKIUH- 5
BU3yaIu3aliy, MyJIbTUMEAUNHbBIC TPE3CHTAlUN

HNKT-Texunonoruu, [IpoGiemMHbie TEKIIUH, TECKIIUH-
1 Mexanuia BU3yaJIM3alluU, MYJIbTUMEIUHHbBIC TTPE3CHTAIIUN 20
o | OcnoBbl monekyssipHoit  |[MKT-Texnonoruu, [IpodbreMHuble JIEKIIUH, JIEKIUU- 10
(bU3UKH U TEPMOJTMHAMUKY [BU3YJIM3AIlMN, MYJIbTUMEIUINHBIC TPE3CHTAIINH
e — NKT-TexHomoruu, Hpo6neMUHLIe JIEKITUM, JTCKIINH- 10
BU3yaJIM3alluU, MYJIbTUMEIMUHbBIC TPE3CHTAIlUN
4 |KoneGams 1 BOHbL NKT-TexHomornm, HpO6J‘IeME-IBIe JIEKITUH, JTSKIINH- 4
BU3yaJIM3alliU, MYJbTUMEIMAHbBIC TPE3CHTAIIUN
5 Onmka MKT-TexHomornm, HpO6J'I€M}-II>Ie JICKIIMH, JTCKIUH- 4
BU3yaJIM3allui, MYJbTUMEIMAHbBIC TPE3CHTAIIUN
6 JJIeMEHTHI KBAHTOBOU HNKT-Texunonoruu, [IpoGiemMHbIe TEKIIUH, JTECKIIUH- 2
bu3uKy. BU3yaJIM3alluU, MYJbTUMEIMAHbBIC TPE3CHTAIIUN
7 DDromouns Beenentoii HMKT-TexHomornm, HpO6J'I€M}-II>Ie JICKIIMH, JICKIUH- 2
BU3yaJIM3allui, MyJbTUMEIMAHbBIC TPE3CHTAIIUN
Wroro no xypcy| 54
3.2. O0pa3oBare/ibHbIE TEXHOJOTHH MPHU MPOBEJICHUN NPAKTHYECCKUX 3aHATHI
(1abopaTopHBIX padoT)
Ne Tema Buel npumeHsieMbIx 00pa30BaTeIbHbIX TEXHOJIOTUI K?;;_CBO
1 2 3 4
1 Mexanmnxa CemuHapckue 3aHsTHs, pa300p peleHus 3a1ad, 8
mabopaTopHbIe paboThI

5 | OCHOBBI MOJIEKYJISIPHOM CeMuHapckue 3aHsATUs, pa300p peleHus 3aaad, 8
(U3UKN ¥ TEPMOJUHAMUKYI nmabopaTtopHble pabOTHI

3 PrexTponHamiKa CeMHHapCKUe 3aHATHS, pa300p pelieHus 3aaad, 20
nmabopaTopHbIE PAOOTHI

4 KoneOanms 1 BOHEL CemuHapckue 3aHsTHs, pa300p peleHus 3a1ad, 8
mabopaTopHble paboThI

5 Onmuka CemuHapckue 3aHsTHs, pa300p peleHus 3a1ad, 8
mabopaTopHble paboThI

6 [DnemeHTHI KBaHTOBOM Gu3NKH. |CeMUHApPCKUE 3aHITHS, pa300p pelIeHus 3a/1a4 S)

7 [OBomonus Beenennoi CeMuHapckue 3aHsATHS, pa30op peneHus 3aaa4d 5

Wroro mo xypcy] 62
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4. YCJIOBUSA PEAJIMZALIMU ITPOT'PAMMBI TUCHUIIJINHBI
4.1. MaTepuajibHO-TeXHMYECKas1 0232, He0OX0AMMAas JISl OCYLLEeCTBJICHUS
00pa3oBaTeIbLHOIO Mpolecca Mo IUCIUNIHHE

Peanuzyercs mporpamMMa yueOHOW JUCIUILTAHBI B KAOWHETE (PU3UKH.

O6opynoBanue y4eOHOT0 KaOMHETa:

- pabourie MecTa JJIsl CTYJICHTOB U IIPEToAaBarels, ayAUTOPHAS TOCKa;

- KOMIUICKT Y4eOHO-METOJMYECKOW JOKyMEHTAIuu (y4eOHUKH M ydeOHBbIE IMOCoOws,
KapTOUYKU-33J]aHUsl, KOMIUICKTHl TECTOBBIX 3aJaHHWii, DJEKTPOHHAs CIPaBOYHO-y4YcOHas
JauTepaTypa, MyJlbTUMEIUHHBIE 00yUarolue MporpaMmbl);

-HATJISITHBIE TOCOOUS (CXEMBI, TaOIUIII, U300pa3uTeIbHBIC U HATYPATbHBIC TTOCOOWS);

- aBTOPCKUIl KOMIUIEKT KOMIIBIOTEPHBIX MTPE3EHTAIIHIH.

TexHuyeckue cpencrTBa OOydeHUS: KOMIBIOTEP, MPUHTEP, MPOEKTOp, MPOTPAMMHOE
obecrnieueHue.

4.2 TlepeyeHb HEOOXOAUMOTO IIPOrPAMMHOI0 00eceYeHust

Onepanuonnas cuctema Microsoft Windows (kortpaktr Ne 232-AD®/2014 ot 25.09.2014,
KOPIIOPATHBHAS JTUIICH3HU);

[Taker mnporpamm Microsoft Office Professional Plus (kontpakt No 232-AD®/2014 ot
25.09.2014, xopriopaTuBHAs JIUICH3HSA);

7-zip GNULesser General Public License (cBobomgHoe mporpaMMHOe o0OecreueHue, He
OTpaHUYEHO, OECCPOYHO);

Hutepner 6paysep Google Chrome (GecratHoe nmporpamMmmHoe o0OecriedyeHne, He OrpaHHYeHO,
OeCcCpovHO);

K-Lite Codec Pack — ynuBepcaibHblii HaOOp KOJEKOB (KOJWPOBIIMKOB-ICKOIUPOBIINKOB) U
YTWIAT IS TPOCMOTpa W 00pabOTKM aynuo- W BuieodaiioB (OecriaTHOE MPOTPaMMHOE
o0ecrnieueHre, He OrpaHU4YEeHO, OECCPOUHO);

WinDjView — mporpamma s mpocMorpa ¢aiiioB B ¢opmare DIV u DjVu (cBobomHOE
porpaMmMHoOe o0ecredeHne, He OrpaHuYeHO, OECCPOUHO);

Foxit Reader — mnpukiagHOoe HpOrpaMMHOE OOeCreueHre sl MPOCMOTPa AJIEKTPOHHBIX
nokymeHToB B crtaHgapte PDF (OecmmatHoe mporpammHOoe obecrieueHHe, HE OTpPaHUYEHO,
OeccpovHo).
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5. MNEPEYEHb OCHOBHOM U JTONMOJHUTEJbHOW YUEBHOMJIUTEPATYPbI,
HEOBXOJUMOI JIJIsI OCBOEHUSA JUCIATLIAHBI

5.1. OcHoBHAas JUTEpaTypa

1. Kypc ¢pusuku ¢ npumepamu pemenus 3aaa4: B 2 1. T. 1 : yuebnuk / T.W. Tpodhumona
A.B. ®upcoB. — Mocksa : KaoPyc, 2015. — 577 ¢. — ISBN 978-5-406-00340-4. —
Pexxum nocryna: https://www.book.ru/book/263324

2. Kypc ¢pusuku ¢ npumepamu pemenus 3aaau: B 2 1. T. 2 : yue6nuk / T.U. Tpodumona
A.B. ®upcoB. — Mocksa : KnoPyc, 2015. — 378 ¢. — ISBN 978-5-406-00341-1. —
Pexxum noctyna: https://www.book.ru/book/263327

3. ®dusuka: Teopus, pemeHue 3a1a4, JeKCUKOH : cripaBoyHuk / T.W. TpodhumoBa. — Mockpa
: KnoPyc, 2012. — 315 ¢. — CITO. — ISBN 978-5-406-00993-2. — Pexxum gocryma:
https://www.book.ru/book/908489

5.2  JlomoJiHHTeJIbLHAS JIMTEpaTypa
1 ®wusuka. [IpakTHKyM IO peIIeHUIo 3a1a4 [DIeKTPOHHBIH pecypce] : yaeoHoe nocobue / JI.JI. ['maakos [u

np.]. — Dnekrpon. nan. — CankTt-IletepOypr : Jlansp, 2014. — 288 ¢. — Pexxum mocryma:
https://e.lanbook.com/book/41013. — 3aru. ¢ 9kpana.

2 Owusuka. YIIyOJIeHHBIH Kypc ¢ PElIeHHSIMU U YKa3aHUSAMHU [ DJIEKTPOHHBIN pecypc] : yuebHoe mocodue /
E.A. BumnsikoBa [u 1p.]. — DnekTpoH. gaH. — Mocksa : MznatennsctBo "JlabopaTtopus 3Hanuit", 2015.
— 419 c. — Pexxum nocryma: https://e.lanbook.com/book/66348. — 3ari. ¢ sxpaHa.

5.3 llepuoanueckue u3gaHusi

1. Dnexrponnas oudauoreka "M3narensckoro goma "I'pebernnkos" (Www.grebennikon.ru)
2. baszel nannsix kommnanuu «Mcer Beroy» (http://dlib.eastview.com).

3. Xypunan «Du3uka B mKoOJIE»

4. Kypuan «Hayka u ®KU3HBY»

5. Kypunan «KBanT»

6. Kypnan «Panuo»

5.4.IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « UHTEepHET,
HEeOOXOMMBbIX /1151 OCBOEHM S TUCIUTIJIHHBI (MOTYJIsI)

1. MunucrepctBo oOpazoBaHus U Hayku Poccuiickoit @enepanuu
(http://mMmuHOOpHAYKU.DD/);

2. ®enepanbublit moptan "Poccuiickoe obpazosanue” (http://www.edu.ru/);

3. Mapopmannonnas cucrema "EnnHoe okHO gocTyna K o0Opa3oBaTeIbHBIM pecypcam”
(http://window.edu.ru/);

4. Enunas koyuiekius nudpoBeix o0pasoBaTenbHbIX pecypcoB (http://school-
collection.edu.ru/);

5. ®enepanbHblil IeHTp HHGOpMaAIHOHHO-00pa3oBaTenbHbIX pecypcos (http://fcior.edu.ru/);
6. ObpazoBarenbHbIil mopTan "Yueba" (http://www.ucheba.com/);

7. IIpoext ['ocynapcTBEHHOT0 MHCTUTYTA pycckoro si3bika uMeHu A.C. Ilymkuna
"Oo6paszoBanue Ha pycckoMm" (https://pushkininstitute.ru/);

8. Hayunas snextponnas o6udnuoreka (HOB) (http://www.elibrary.ru);

9. HanmonanweHas snektpoHHas ouonuoreka (http://uH30.pd/);

10. KubepJlenunka (http://cyberleninka.ru/).

11. CnpaBouno-uH(popmMannoHHblii mopran "Pycckuit s3bik" (http://gramota.ru/);

12. Cnyx6a TeMaTHYeCKUX TOJAKOBBIX ciioBapeii (http://www.glossary.ru/);

13. CnoBapu u sunukioneaun (http://dic.academic.ru/);

14. Koncynprant [lntoc - crnpaBouyHasi mpaBoBasi cuctemMa (JOCTYIH IO JOKaJIbHOU CeTH)
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6. METOANYECKHUE YKA3ZAHUA JJIAA OBYUYAIOIIUXCS ITO OCBOEHUIO
JUCHUIIIMNHBI

VYyammecs JUIs  TOJHOLIEHHOTO OCBOEHHS y4yeOHoro kypca «®Du3HKa» JIOJKHBI
COCTaBJISITh KOHCIEKThI KaK MPHU MPOCITYIINBAaHUH €r0 TEOPETUUECKON (JIEKI[MOHHON) 4acTH, TaK
U IIpU IOATOTOBKE K IMPAKTUYECKUM 3aHATHsAM. JKenarenbHO, 4TOOBI KOHCIEKTHI JIEKUUN U
CEMMHAPOB 3alKChIBATIKNCH B JOIMUECKON MOCIIEI0BaTeIbHOCTH U3YUYEHHUS Kypca U COEpKaJIUCh
B OfHOW TeTpaau. D10 obecreynT Oosiee MOMHYIO TMOATOTOBKY KaK K TEKYIIUM Y4eOHBIM
3aHATHUAM, TaK U1 CECCHOHHOMY KOHTPOJIIO 3HAHUH.

CamocrosTenbHas paboTa ydalIuxcsl SBISETCS BakHemed Qopmoit  yueOHO-
[O3HaBaTeNpHOro mpouecca. llenb 3agaHuil U1 caMOCTOSTENbHOM pabOThl — 3aKpenuTh U
pacliupUTh 3HAHUS, YMEHHUS, HaBBIKM, IPUOOPETCHHBIE B PE3YJIbTATE U3YUYEHUS TUCLUIUIMHBI;
OBJIQIETh YMEHUEM HCIOJIb30BaTh IOJIyYCHHbIE 3HAHHUA B IPAKTHUYECKOM pPaboOTe; MOIY4UTh
NEPBUYHBIC HABBIKH NMPO(HECCHOHAIBHON eI TeIbHOCTH.

3amaHusl JUId  CaMOCTOSITENIbHOW paboOThl BBIIOJHSIOTCS B IMUCBMEHHOM BHUJE BO
BHEAyJIUTOpHOE BpeMs. PaboTa A0KHA HOCUTH TBOPYECKUH XapakTep, NpU €€ OLCHKE
IpernoJiaBaTesb B IEPBYIO O4Yepe/lb OLEHUBAET 0OOCHOBAaHHOCTh M OPUTMHAIBHOCTH BBIBO/IOB. B
NUCbMEHHOW paboTe MO TeMe 3a/laHusl YYalUics JOJDKEH IOJIHO U BCECTOPOHHE PAacCMOTPETH
BCE AaCMEKTbl TEMbl, YETKO Cc(HOPMYyIUpOBaTh M AaAPryMEHTUPOBATh CBOIO IO3UIMIO I10
UCCIIEIyeMbIM BOIpocaM. BbIOOp KOHKPETHOTO 3aJaHus sl CaMOCTOSITEIBHOH paboTHI
IPOBOJIUT IperojiaBaTeslb, BEAYIIMHA MNPAKTUYECKUE 3aHATHA B COOTBETCTBUU C IEPEUYHEM,
YKa3aHHBIM B IJIaHAX MPAKTUYECKUX 3aHATUH.

Obwue npasuna 8blNOIHEHUS. NUCOMEHHBIX pabom

Ha mepBoM 3aHATHM CTYIEHTHI OJKHBI OBITH MPOMH(GOPMHPOBAHBI O HEOOXOAUMOCTH
COOJIIOJICHHSI HOPM aKaJeMHMUYECKOW 3THKM M aBTOPCKHMX IpaB B Xone oOyyeHus. B uwactHOCTH,
IIPEIOCTABIISAIOTCS CBEJCHUS:

- obmas napopManus 00 aBTOPCKUX MPaBax;

- IpaBUja UUTUPOBAHUS;

- npaBuiIa OPOPMIICHHS CCHIIOK;

Bce umeronuecs B TEKCTE CHOCKH TIATENbHO BBIBEPSAIOTCS U CHAOKAIOTCS «aIpecamm».

HenonyctuMo BKJIO4aTh B CBOIO pabOTy BBIAEPKKH M3 pabOT APYrHMX aBTOPOB 6e3
yKa3aHUsi Ha 3TO, TMEPECKa3bIBaTh UYXKYyH padOTy OJHM3KO K TEKCTy 0€3 OTCBUIKM K HEH,
UCIOJIb30BaTh UyXHe uaeu 0e3 yka3aHMs NEepBOMCTOYHUKOB (3TO KacaeTcs M HMHGOpMaIMH,
HaliieHHoll B MIHTepHeTe). Bee ciydan muiaruaTta 10JKHBI OBITh HCKITIOYEHBI.

Crnucok UCIoNb30BaHHON JTUTEpaTyphl JOJDKEH BKIIOYATh BCE MCTOYHUKHM MH(POPMALIUH,
M3YYEHHbIE U MpopabOoTaHHbIE CTYAEHTOM B NPOIECCE BBHIMOJIHEHHS padOThl, U JOIKEH ObITh
coctaBiieH B coorBerctBUM ¢ ['OCT P. 7.0.5-2008 «bubnuorpaduueckass ccpuika. OOmme
TpeOOBaHUS U MpaBUIIAY.
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7. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJIA YCIIEBAEMOCTHU

7.1. Kpurepum oueHKu 3HAHUM

Orenka

bann

O00011IeHHas OlIEHKA KOMIIETEHIIUN
(2-5 GamnoB)

«HeynoBineTBOpUTENBHON-
HYJIEBOU YPOBEHb

20am1a

OOyuaromuiicss He OBJaAel  OIEHUBACMOMU
KOMIIETEHIIMEH, HE pacKpbhIBaeT CYIIHOCTb
MOCTaBJICHHOM pOOJIEMBI. He yMeer
MPUMEHATh TEOPETHUUYECKUE 3HAHUS B PEIICHUU
npakTHYecKol cutyauuu. JJomyckaer ommOku B
NPUHUMAeMOM  pelIeHWH, B  pabore ¢
HOPMATUBHBIMH  JTOKyMEHTaMH, HEYBEPEHHO
O00OCHOBBIBAET  TIONYyYEHHBIC  PE3YJIBTATHI.
Martepuan u3Jaraercs HEJIOTHYHO,
OeccrcTeMHO, HEJOCTATOYHO IPAMOTHO.

«Y IOBJIETBOPUTEIILHOY
IIOPOr'OBBIA YPOBEHb

30aiuia

OO6yuvaromuiica ocBomn 60-69% oneHuBaeMon
KOMIIETEHIIHH, IIOKAa3bIBACT
yIIOBJIETBOPUTEIbHBIC 3HAHUA OCHOBHBIX
BOIIPOCOB IIPOrPaMMHOI0 Marepuajia, yMEHUus
aHAJIM3UPOBaTh, JENaTh BBIBOJBI B YCJIOBHSIX
KOHKPETHOM CHUTYallMOHHOM 3amaun. M3naraer
pelieHue MPoOJIeMbl HEIOCTATOYHO IMOJIHO,
HEIOCJIEI0BAaTENIbHO, JOMYCKAaeT HETOYHOCTH.
3arpyqHsieTcss  JI0Ka3aTeabHO  O0OOCHOBBIBATH
CBOM CY)KJICHUS.

«Xopouioy»-
0a30BbIif YpOBEHb

40ama

OO6yuaromuiics ocBomn 70-890% oneHuBaemoi
KOMITICTCHIIMH, yMeeT MIPUHUMATH
TEOPETUYECKHE  3HAHUA U IOJYYCHHBIH
IIPAKTUYECKHUM OIBIT B PELICHUN NPAKTHYECKOU
CUTyaluu. YMeno paboTaeT ¢ HOPMAaTHBHBIMU
JOKYMEHTaMHU. YMEET apryMeHTHUPOBAaTh CBOU
BBIBOABl M  NPUHUMATh  CaMOCTOSITEIIbHbBIE
pereHus, HO JOTTyCKaeT OTJCIbHBIE
HETOYHOCTH, KakK IO COAEpPKaHWUI0, TaK U TIO
YMEHUIO, HaBBIKAM pabOThl C TOCTABICHHOM
BOIIPOCOM.

«OTIu4HON-
IIPOJIBUHYTHIN YPOBEHb

50aioB

O6yuarommiicst ocBomn 90-100% oneHuBaemoit
KOMIETEHIIMM, YMEET CBSA3BIBATH TEOPHIO C

MIPaKTHKOM, [IPUMEHATH ITOJTy4EHHBIN
IIPAKTUYECKUI OIIBIT, aHaJIU3UpPOBaATh, ICNATh
BBIBO/IBI, IIPUHUMATh CaMOCTOSTEIIbHBIE
pelIeHUs B KOHKPETHOU CUTYallWH,

BBICKa3bIBaTh U OOOCHOBBIBaTb CBOU CYKICHHUSI.
JleMOHCTpUpYeT  yYMEHHME BecTH  Oecenpbl,
KOHCYJIbTUPOBATh  TPAXKJaH, BBIXOJUTH U3
KOH(UIMKTHBIX cUTyanuil. Braneer HaBblkamu
paloThI C pelieHueM 3aaad, npumepos. Brnaneet
IIACBMEHHOM M YCTHOM  KOMMYHUKAaIUEH,
JIOTUYECKHUM M3JI0’)KEHUEM OTBETA.

7.2. OnleHOYHbIE CPEACTB /ISl IPOBeeHUs TeKylel aTTecTaluu
B nanHom pasjnene npuBoasiTcst 00pa3ubl OLEHOYHBIX cpeAcTB. IloHBINH KOMILIEKT
OLICHOYHBIX CPeACTB NPUBOAUTCH B DOH/IE OLIECHOYHBIX CPEICTB.
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Texymmii KOHTPOJIb MPOBOAUTCS B (popme:
-(pOHTANLHBIIN OMPOC
-UHJMBUAYAJIbHBIN YCTHBIA OMPOC
-MIUCbMEHHBIN KOHTPOJIIb
-TECTUPOBAHUE 110 TEOPETUUYECKOMY MaTepUany
-npakTudeckas (;maboparopHas) pabota
-3ammra pedepara
-3aIIMTa BBITIOJHEHHOTO 3a/JaHus,

[IpakTrueckuii [Tpumepsl
®opma JInynble KauecTBa
ATTeCTALH 3HaHus Ymenus OTIBIT oByuatomerocs OLICHOYHBI
(BnameHwme) X CPEJICTB

YerHbii Kontpons | Onenxka Onenka Onenka Kontpous
(MMCbMEHH | 3HAHUU MO | YMEHUs HaBBIKOB CIOCOOHOCTH HBIE
bIif) OIIpOC | OIPENENIEH | pa3iIuyaTh paboThI ¢ OIIEpaTUBHO U BOIIPOCHI
0 TeMaM HBIM KOHKpETHBIE | JINTEPATYPHBIMHU | KQU€CTBEHHO o TeMaM

npobsieMa | IOHSTHSA HUCTOYHUKAMHU OTBEUaTh Ha IIPUJIArao

M MOCTaBJICHHbBIC TCS

BOIPOCHI

Pedeparst | Koutpons | Ouenka Ouenka Ouenka Temsbl

3HAHUH 110 | yMEHHUS HaBbIKOB CIIOCOOHOCTH K pedepaToB

ompezieNieH | pa3nuyarh paboThI ¢ CaMOCTOSITENILHOM | Mpujarato

HBIM KOHKpETHBIE | JIUTEPaTypHbIMU | paboTe U aHAIMU3Y | TCS

npobiieMa | OHSATUA HMCTOYHUKAMHU JUTEePATyPHBIX

M MCTOYHUKOB
[Ipaktnuec | Cmbicna OnuceiBath 1 | HaBbikamu: Onenka Tembl
KHe TIOHSTHI: OOBSICHSITH OIMCAHUS U CIIOCOOHOCTH pabor
(mabopaTop | €CTECTBEHH | €CTECTBEHHOH | OOBSCHEHHUS OTEepaTHUBHO U npuiaraio
HBIE) OHAy4yHOE | ayuHble €CTECTBEHHOHAYY | Kaue€CTBEHHO TCS
paboThI SIBJICHHE, SIBJICHUS U HBIX SIBICHUM U | peliaTh

TUIIOTE3a, CBOMCTBa CBOMCTB T€II IIOCTaBJICHHBIC Ha

3aKOH, TEJ:JIBI)KEHUE | JIBIKEHHE MPAKTHYECKUX U

Teopus, HEeOECHBIX Tell | HEOECHBIX TeT U | Ja0OpaTOPHBIX

BEILECTBO, | U HCKYCCTBEHHBIX | paboTax 3a/a4yul U

B3aMOJIEH | MCKYCCTBEHH | CITyTHHKOB apryMEHTHPOBATh

CTBHE, BIX CITyTHHKOB | 3€MIIH; CBOICTBA | PE3YNIbTATHI

ANIEKTpoMar | 3eMJI; ra3os,

HUTHOE CBOICTBa YKUJIKOCTEN U

rnore, razos, TBEP/IBIX TET,

BOJIHA, JKUJKOCTEH U | AIIEKTPOMArHUTH

¢oTtoH, TBEP/BIX TEJ;, | YIO MHIYKIHIO,

arom, ANEKTPOMArHU | PAaCIIPOCTPAHEHU

aTOMHOE THYIO e

A7po, VHTYKIHIO, ANEKTPOMArHUTH

MOHM3UPYIO | PaclpoCTpaHe | bIX BOJH;

e HHE BOJIHOBBIE

W3JIy4YEHUs], | BJIEKTPOMAarHu | CBOMCTBA CBETA;

TUIAaHEeTa, THBIX BOITH; U3ITy4EHUE U

3BE371a, BOJIHOBbIE TOTJIONIEHHE

rajakThKa, | CBOMCTBa CBETa aTOMOM;

Bcenennas. | cBera; (dhoroaddexT.

m3nydenue u | [IpuBoauTh
TIOIJIONIEHNE | IPUMEPBI,
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cBeTa TMOKa3bIBAIOIIIHE,
aToOMOM; YTO!
dorodddext. | HaOIONESHHUS 1
SKCHEPUMEHT
SIBJISIFOTCS
OCHOBOH IS
BBIJIBHKCHUS
TUTIOTE3 U
TEOPHIA,
TIO3BOJISIIOT
MIPOBEPUTD
WCTUHHOCTb
TEOPETUUECKHX
BBIBOJIOB;
€CTECTBEHHOHAYY
Has TEOpHs TaeT
BO3MOKHOCTB
OOBSICHSITH
W3BECTHBIE
SIBJICHUSI
TIPUPOJTBI U
Hay4yHbIE (HaKTBI,
MpeJICKa3bIBaTh
ere
HEW3BECTHBIE
SIBJICHUSI

OneHka
HAaBBIKOB
JIOTUYECKOTO

OrneHka
YMCHHSI
pa3an4arhb

TectupoBa | Kontposn
HUE 3HAHUH I10
omnpeaesieH
HBIM KOHKPETHBIC | aHaju3a 1
npobiieMa | IOHSTUS CUHTE3a IIpU
M COIIOCTaBJICHUH
KOHKPETHBIX
MOHATHH

Onenka
CIIOCOOHOCTU
OIepaTHUBHO U
Ka4eCTBEHHO
OoTBeYaTh Ha
IIOCTABJICHHBIE
BOMPOCHI

Bompocsr
IIPUJIAraro
TCA

1.JInHMs, IO KOTOPOM ABUKETCA TOUKA TEJA, HA3bIBACTCS -

a) nepeMelIeHueM

0) TpaekTopueit

B) JINHUEW ABUKECHUS
2. Yrto obpa3yeT cucteMy OT4ETA.

a) cUcTeMa KOOpJIuHaT

0) Teso orcuéra

B) Yachl

T') IepeMeIeHUE TOUKU
3.YTo omyaumBaeT Maccakup TakcH:

a) IepeMeIIeHNe

0) Bpems MOoe3IKH

B) MPOIICHHBIN My Th

4, Benocunenuct ener 1o Aopore. B kakom CJIydac €ro MOXKHO pacCMAaTprUBaTh KakK

MaTepHUaIbHYIO TOUKY:
a) OH JIBIKETCs 6e3 ocTaHOBKU 60 METPOB.
0) oH uMeeT HeOObILOH POCT.
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B) OH IIPOE37KaeT paccTossHue 60 KM.
5. Cucrema 4acoB COBEPIIAET:

a) BpalllaTeIbHOE IBMKCHUE

0) mocTymnareibHOe JBUKEHUE

B) MPSIMOJIMHENHHOE JIBMKECHHE

6. [Toe3n egeT co CKOPOCTHIO V =10m/c, [Taccaxxup uaeT NpoTUB ABUKEHUS MTOE3/1A CO
CKOpOCTBIO 1M/C, OTHOCUTENBHO BaroHa. OnpenennTe CKOPOCTh MacCaKUpa OTHOCUTEIILHO

3CMIJIN.

a) 11 m/c
0) 9 m/c
B) 1 M/c
7. Ilporiecc U3MEHEHMSI CKOPOCTHU TEJIa XapaKTePU3YeTCs:
a) TIEPEMEIICHUEM.
0) MFHOBEHHOI CKOPOCTbIO
B) KOOpAMHATAMU Tella
I') yCKOpEHUEM
8. PaBHOYCKOpEHHBIM Ha3bIBACTCS JBUKCHHUE C YCKOPEHUEM:
a) MIOCTOSIHHBIM T10 HAIPaBJICHUIO
0) MOCTOSIHHBIM 110 MOJTYJITIO
B) TIOCTOSITHHBIM T10 HAIIPABIICHUIO U MOJTYJTIO

9. Cxopoctb aBTOMOOMIIS 32 5 cekyH Mensietcs ¢ 20m/c, 1o 10m/c. Onpenenure yCKOpeHue

ABTOMOOMJIA.
a) -2 m\c 2
6)2 m/c’
B) 50 M/c ’
a t?

X
. +V, t+

10. C nomo1ibto ypaBHEHHS X=X
a) epeMeleHre Py PaBHOYCKOPEHHOM JIBU)KEHHH
0) KOOpIMHATHI TeJla IPU PAaBHOMEPHOM JBUKEHUU
B) KOOPJMHATHI TeJla PU PaBHOYCKOPEHHOM JIBH)KEHUH

MOKHO OIIPCACIUTD:

7.3. OueHo4HbIe CPEACTB AJISl NPOBEACHUS MPOMEKYTOYHON aTTEeCTALMHU
ITpomMexxyTouHast arrecranus

®opMma N JInyneie ITpumepel
aTTectalud | 3HAHUS YMmenus HpakrieckHi KayecTBa OLICHOYHBIX
OTIBIT (BNIA/IETH)
u oOyyaromierocsi | CpeacTs
Huddepe | Kontponb Onenka ymenus: | OueHka HaBbIKOB | OneHka Bompocsr:
HUHUPOBAH | 3HAHUSA MMOHUMATh JIOTHYECKOT0 CHOCOOHOCTH IPUJIAratoT
HBIH 3aueT | 6a30BBIX CHeIHabHYIO COTIOCTABJIEHUS U | TPAMOTHO U csl
MOJIOKEHUN | TEPMUHOJIOTHIO | XapaKTEPUCTHUKU | YETKO HU3J1ararb
B o0Jyiactu 00BEKTOB MaTtepual
ecrecTBO3Ha | Ouenka yMenust | Ouenka HaBeIKOB | OlleHKa 3agaun
HUS pemiaTh JIOTHYECKOT0 CIIOCOOHOCTH MpUJIaratoT
TUIIOBBIE 33J1a4M | MBIIIUICHUS IPU IPaMOTHO U cs
B 00J1aCTH pEILIeHNH 33a]]a4 B | YETKO MU3JIaraTh
npodeccuoHanb | 00IacTH XOJl pEIICHUS
HOH npodecCuoHaIBH | 33724 B
JESATEIBHOCTH Oii edaTeNnbHOCTH | 00JacTH
npodeccruonan
BHOU
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JIEeATEIbHOCTH
u
aprymMeHTUpOBa
Tb PE3yJIbTaThl

7.3.1. [IpuMepHbIe BONPOCHI /1Jisl MPOBEIEHUs IPOMEKYTOUHOMH aTtTecTaunu (aud. 3a4er)
1. 3akon Kynona. Dnekrpudeckoe nojue. Hanpsskennocts. Cynepno3unus noseit. Jinauu
HanpspkeHHOCTH. [1oTok HanpsykeHHOCTH.

2. Teopema ["aycca u ee npumenenue. Pabora cun anekrpocratudeckoro noss. [Torenumar.
CBsi3b MEX1y HAIIPSDKEHHOCTBIO U

MOTEHIMATIOM. DKBUIIOTEHIIUAJIbHBIE TTIOBEPXHOCTH.

3. JIU3AEeKTPUKH B 3JIEKTpOCTaTHUECKOM 1oJe. [lonsipHble U HEeNnoIsApHbIE AUIIEKTPUKH.
[Tonstpuzanus qUANEKTPUKOB. DIEKTpUUecKas HHAYKIU. [[usnexkTpudeckas MIpOHULIAEMOCTh U
BOCIIPUUMYHUBOCTD.

4. IIpoBOgHUKH B 3JI€KTpOCTATHUECKOM noJie. [loTeHnuan, HanpsKeHHOCTb, INIOTHOCTh 3apsijaa.
OnekrpoeMkocTh. Konnencaropsl. CoennHeHne KOH1eHcaTopoB. EMKOCTB 110CKOTO
KOHJIEHCATOpa. DIIEKTPUUECKOE 0JIE B KOH/IEHCATOPE.

5. DHeprus cUCTEMBI 3aps10B. DHEPrus 3apsSKEHHOI0 KOHACHCATOpa. DHEPruUsl 3JIEKTPUUYECKOIO
OJIS

6. ITocrostHHBIN AnekTpudeckuil Tok. 3akoH OMa. Conpotusienue. CoequHeHNE
conpotuBiieHuid. 3akoH J[xoyins Jlenua. 3akon

Owma B muddepennmanpHol hopme.

7. DnexkTpoaBuxKyias cuia. 3akod Oma 1 3amMkHyToi nenu. [lone3Has u noiaHas MOIIHOCTb.
K.I1.JI ucrounuka toka. [IpaBuia

Kupxroda

8. BzaumoseiictBue TokoB. MaruutHoe nosie. MarautHast uHaykius. 3akod buo — CaBapa
Jlannaca. 9. JlelicTBHE 10/ Ha TOK.

Cuna Amnepa. Teopema 0 LIMPKYJIALIMA MarHUTHOTO 1oJs. [lose npsMoro u KpyroBoro TOKOB.
MarHuTHbIi MOMEHT KOHTYpa C

TOKOM.

10. Cuna Jlopenua. JIBukeHue 4acTUIlbl B OAHOPOJHOM MAarHUTHOM TI0JIE

11. DnekTpomaruutHas UHAYKUUA. 3akoH Papazes. Bzaumuas unaykuns. CaMOMHAYKLHS.
KoaddurmenTs! B3anMHON MHAYKIIUU. MHIYKTUBHOCTD. UHIYKTUBHOCTH COJIEHOUIA.
Tpanchopmarop. DHeprust MarHUTHOTO MOJIS.

12. IlepemeHHBI 351eKTpUYeCKHil TOK. IHIYKTHUBHOE, EMKOCTHOE U PEAKTUBHOE
conpoTuBiieHus. BekropHas nuarpamma HanpspkeHui. [lonnoe conpoTuBnenue. Pezonanc
HaIpsOKEHUN.

13. MomHOCTh B LIETIH IEPEMEHHOT0 TOKa. J[eMCTBYIONINE TOK U HANPSIKEHHE.

7.3.2. IlpuMepHBbIe IK3aMEHALMOHHBbIC 321a4H Ha Aud.3a4eT

1. Ipmxenne camonéra Mn-62 npu pasbere 3amaHo ypasHeHneM: X = 100 + 0,85 t2, m. Uemy
paBHO yckoperue camoinera? 1) 0 2) 0,85 m/c? 3) 1,7 m/c? 4) 100 m/c?

2. Kunernueckas sHeprus tena 8 J[x, a BenuunHa umnyisca 4 H-c, Macca Tena paBHa...
1)0,5kr; 2) 1 kr; 3) 2 kr; 4) 32 KT.

3. CBobOoaHO manaromiee Teno npouuio nociaeaaue 30 m 3a 0,5 ¢. Haliqute BeICOTY nafieHusI.

4. Onpenenute yJUIMHEHUE MIPYKHUHBI, €clii Ha Hee neiicTByet cuia 10 H, a koadurment
xectkoctu 500 H/m.
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5. Ilpu moaxo/ie K CTAaHIMH MOe3]] YMEHBIIHI CKOpOocTh Ha 10M/c B Teuenue 20c. C kakum

YCKOPEHHEM JBUTAJICA MOE31?
1) — 0,5m/c?; 2) 2m/c?; 3) 0,5 m/c?; 4) — 2m/c?.

6. HaBctpeuy npyr Apyry JAeTST MAPUKHU U3 TIACTHIIMHA. MOAYIN UX UMITYJILCOB PABHBI
cootBeTcTBeHHO 0,03 Kr-M/C 1 0,04 xr°M/c. CTONKHYBIIKUCH, IIAPUKH CIUTAOTC. MMmyibe
CIMIMIINXCS IAPUKOB PaBEH

1).01kr-m/c; 2). 00351kr-m/c; 3).0,05kr-M/c; 4) 0,07krM/c;

7. Teno nBuxkercs no npsaMou. [loa geficTBuEM MOCTOSHHOM cuiibl BemurHOM 4 H 3a 2 ¢
UMITYJIBC TeJla YBEIUYHIICS U cTtal paBeH 20kr-m/c. [lepBoHauanbHBIA UMITYJIBC TEIa paBEH
1) 4xr-m/c; 2) 8kr-m/c; 3) 12xr-m/c; 4) 28kr-m/c;

8. SI6noxo maccoii 0,3 Kr magaet ¢ aepeBa. BeiOepute BepHOE yTBEPKICHHE

1) s6n0x0 nerictByet Ha 3emunto cuiioi 3H, a 3emis He AeicTByeT Ha 1070K0; 2) 3emiist
JercTByeT Ha s10510K0 ¢ cuitoi 3H, a si61oko He neiicTByeT Ha 3emutto; 3) s1010K0 1 3eMJIs He
JEUCTBYIOT IpYT Ha JIpyra; 4) si0J10K0 U 3emiis IeHCTBYIOT ApYT Ha apyra ¢ cuioit 3 H.

9. Ipu neiictBunm cunbl B 8H Teno aBikercs ¢ yckopeHneM 4m/c2. Uemy paBHa ero macca?
1) 32 kr; 2) 0,5xr; 3) 2 kr; 4) 20KT.

10. Kakyro paboTy Hy»KHO COBEPIIUTh, YTOOBI MOAHATH I'py3 Maccoi 30 kr Ha BbicoTy 10 M ¢
yckopernem 0,5 m/c??

11. Cuna 511 paKeTHOro JABUTATENs MEPBOIl OTEUECTBEHHOM SKCIIEPUMEHTAIbHOM paKkeThl Ha
AKuAKoM Toruiise paBHsuiack 660H. CraproBast Macca pakeTsl Obuta paBHa 30kr. Kakoe
yCKOpeHue mpuobdpeTalia pakeTa Bo Bpems crapTa?

1) 22m/c?; 2) 45m/c?; 3) 0,1m/c?; 4) 19800 m/c2.

12. CkopocTb JBDKHHAKA IPU PABHOYCKOPEHHOM CITYCKE € TOPHI 3a 4C yBenn4miaach Ha 6m/cC.
Macca nppkHuKa 60kT. PaBHOIEHCTBYOIIAs BCEX CUII, ACHCTBYIONIMX HA JIBDKHUKA, paBHA
1) 20 H; 2) 30 H; 3) 60 H; 4) 90 H.

13. MarepuasibHast TO4Ka Maccoi |Kr IBM>KETCs MO ACMCTBUEM JBYX B3aHMHO
neprneHuKyspHeIx cuil 8H n 6H. Y ckopeHne Toukn paBHO
1) 2m/c?; 2) 3,7 m/c?; 3) 10m/c?; 4) 14 m/c?.

8. JOIMMOJHUTEJBbHOE OBECIIEYEHUE JUCIUIIJINHbI

[Ipunoxenne 1. KpaTkuii KOHCHIEKT JIEKIIMOHHBIX 3aHATHI

3aKOH BCEMHPHOrO TATOTeHusl. [[BHKeHHe Tesl MO/ AeiiCTBHEM CHJIbI THKECTH

[To BTOpoMy 3akoHy HpIOTOHa TPUYMHON W3MEHEHHUS [BHXKEHUSA, T. €. NPUYUHOMN
YCKOpEHHUs Tel, sABJseTcsa cuia. B MexaHMKe paccMaTpHUBAIOTCS CHIIbI Pa3IUYHON (pU3HUecKon
npupoApl. MHOrMe MEXaHMYECKHE SIBICHUS M IMPOLECCHl  ONPEACISAIOTCS  JACUCTBUEM
CUJI TATOTEHHUS.

3axon ecemupnozco msacomenus 0bu1 OTKpHIT Mcaakom HerotoHoMm B 1682 romy. Eme B
1665 roay 23-netHuit HproTOH BbIcKa3all MpeanookKeHne, YTo CHIIbl, yaep:kuBatoue JIyny Ha
ee opOuTe, TON ke MPUPOABI, YTO U CHJIBI, 3acTaBifOIIKe s10J0K0 nanate Ha 3emmo. [lo ero
TUIIOTE3€ MEXY BCEMHU TelaMu BcelleHHOUM NEeMCTBYIOT CHIIBI MPUTSDKEHUS (TPaBUTALIMOHHBIE
CHJIBI), HANIPABJICHHBIE 110 JIMHUH, COeMHSIoNIIeHIeHTphI Macc (puc. 1.10.1).
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Pucynok 1.10.1.

['paBUTAIIMOHHBIC CUJIBI IPUTSHKEHUS MEKTY TEIIAMH.

B mnocnenyromue roxst HploToH mbiTazcs HailTm (usnyeckoe OOBSICHEHUE 3aKOHAM
JIBUOKEHUS TUIAHET, OTKPbIThIX acTpoHoMoM Morannom Kemiepom B Hauvane XVII Beka, u narb
KOJIMYECTBEHHOE BBIPAXKEHUE VISl TPABUTALIMOHHBIX CHII. 3Hasl, KaK ABUXKYTCS IIaHeThl, HploTOH
XOTeJI ONPEIeNIUTh, KaKUe CHJIbI Ha HUX JACHCTBYIOT. Pemenue 3Toit 3amaun u npuseiao HeroTroHa
K OTKPBITHIO 3aKOHA BCEMUPHOTO TATOTEHUS.

Bce Tena npuUTATHBAIOTCA APYT K JAPYLY C CHIIOH, NPSIMO IPONOPIHMOHANILHON UX MaccaM
1 00paTHO HPOIOPILHUOHATLHOM KBaIPATy PACCTOSHHS MEXKIY HUMU:

mym;

F = G—R2

Koaddumuent npomnopruonansHoct G oMHAKOB  Jijis  Bcex Ten B mpupone. Ero
Ha3BIBAIOT 2pAGUMAUUOHHOU NOCMOSIHHOU

G=6,67-10"" H-m?/kr? (CH)

I'paBuTanmoHHas MOCTOSIHHAS ObLTA SKCIIEPUMEHTAIBHO U3MEPEHA aHTITUHCKUM (PU3HKOM
I'enpu KaBennumem B 1798 rony.

MHorue sBIEHHUS B TMPHUPOJE OOBACHAIOTCS ICHCTBUEM CHJI BCEMHUPHOTO TSATOTCHHS.
Jewxenue mianer B COTHEYHOW CHCTEME, MCKYCCTBEHHBIX CIYTHHUKOB 3€MJIM, TPACKTOPHUH
noJieTa OANTMCTUYECKUX PAKET, ABMIKEHUE TeJl BOJIHM3U MOBEPXHOCTH 3€MJIM — BCE OHHM HaXOJST
00BSICHEHHE HAa OCHOBE 3aKOHA BCEMUPHOTO TATOTEHHUS U 3aKOHOB JUHAMHUKH.

Kaxnpiii npenmer Bo BeeneHHOM BO31€MCTBYET HA APYro MpeaMeT, OHU MPUTITHBAIOT
Ipyr Jpyra. DTO Ha3bIBA€TCA CHJIOW TSKECTH, WU rpaBuTanuend. Cuna TPUTSKEHUS, WU
rpaBUTALMA, 3aBUCUT OT ABYX (PaKTOPOB.

Bo-niepBbIX, 3TO 3aBUCUT OT TOTO, CKOJIbKO BEIIECTBA COACPKUT OOBEKT, TEIIO, MPEIMET.
Yem Oonpllie Macca BellecTBa Tela, TeM CHJIbHEW rpaButanusa. Eciam Teno obnagaer oudeHb
HeOOJIBIIION Maccoil, ero rpaBuTaius maina. Hampumep, macca 3emsin Bo MHOTO pa3 Ooibiiie
Macchl JIyHbl, mo3TOMY 3eMiis UMeeT OOJNBIITYI0 CUITy TskecTH, 4yeM JlyHa.

Bo-BTOpBIX, CHIa TSXKECTH 3aBUCUT OT PACCTOSIHUS MEXIy Teiamu. YeM Ommke Tena
HAXOJATCS APYT K APYTY, TEM CcUjla MPUTSLKEeHUs Ooubiie. YeM OHUM Janblie Jpyr OT Apyra, TeM
rpaBUTAIMSI MEHBIIIE.

Cob6cTBeHHOE TpaBUTAlMOHHOEe Tone JIyHBI ompenenser yCKOpeHHe CBOOOIHOTO
najeHus gn Ha ee moBepxHocTu. Macca Jlynsl B 81 pa3 MeHbIlle mMacchl 3eMiid, a €€ paauyc
npubau3uTeNnbHO B 3,7 paza MeHblne paguyca 3emin. [loaToMy yckopeHue Qi OmpeaenuTcs
BBIPOKECHHUEM:

M M3T o iee /¢
= = =0, = 1,661/c
Rz " T2.81 g
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B ycnoBusix Takol cnmaboi TpaBHTAllMM OKa3aJMCh KOCMOHABTHI, BBICAJMBIIUECS Ha
Jlyne. YenoBek B TakMX YCJIOBHUSX MOKET COBEpIIATh MTaHTCKHWE NpbDKKU. Hampumep, ecnu
YEeIIOBEK B 3EMHBIX YCIOBHSIX TOJNPHITMBaeT HAa BBICOTY 1M, To Ha JlyHe OH Mor Obl
MOJMPBITHYTH Ha BBICOTY Ooiee 6 M.

A ceiluac naBaiiTe MOCMOTPUM Ha YEJIOBEYECKOE CYILECTBOBaHME Ha 3emiie. Y 3emin
Macca OoJiblile, YeM y 4YesIoBeKa, O3TOMY CHJIa TSHKECTU yaepkuBaeT ero Ha 3emie. Ho 3emus
BO3JICHCTBYET TaK, Kak OyITO BCS €€ MaTepus, BCE €€ BEIIEeCTBO HaxXosaTcs B 1eHTpe. [loaToMy
CUJIa TSKECTH B JIIOOOM MecTe 3eMJIM JIOJDKHA PACCUMTHIBATHCSA C YYETOM PACCTOSHUS IO ee
LEHTpa.

Cuna Tsxectn Ha mnoOepexkbe Mopsi Oojbllle, YeM Ha BepUIMHE TOpbl. A ceiuac
MpEACTaBbTE YEJIOBEKA, YJAIUBIIErOCs C MOBEPXHOCTH 3E€MJIM Ha JaJeKoe paccTosiHue. Tam
CHUJIa 3eMHOT'0 IPUTSDKEHUS OyzeT MHOro ciabee.

Korga uenoBexk HaxoauTcs B KOCMOCE, OH COBCEM UCYE3a€T M3 TOJISI 3EMHOTO
npuTsDKeHus. ['paBuTanus 3eMiid COBCEM He JEHCTBYeT Ha Hero (HO OHAa €CTh, TOJBKO OYCHb
cmabasi u3-3a OoybmIoro pacctostHus OT 3emun). OH HAXOMUTCS B COCTOSSHUM HEBECOMOCTH.
[ToaTomMy pakeThl, KOCMUYECKHE KOpabiiu, KOCMOHABThI MOTYT CBOOOJIHO JIeTaTh B OTKPBITOM
MPOCTPAHCTBE.

OpHUM U3 IPOSIBIICHUN CHIIBI BCEMUPHOTO TATOTEHUS SBIISICTCS CUIA MAHCECMU.

Cuia TSYKECTH — rpaBUTALIMOHHAS CUJIA, JICUCTBYIOIIAs Ha TEJIO.

Tak TpUHATO HAa3BIBaTh CUIIY NPUTSHKEHUS Tel K 3emiie BOJM3M €€ MOBEPXHOCTH.
Eciu M — macca 3emin, R — ee paguyc, m — Macca JaHHOTO Telia, TO CHJIa TSYKECTH paBHA

M
F=G—m=mg

R2
r7ie g — yckopeHue c60000H020 naderus y TOBEPXHOCTH 3EMIIU:
F M
g 3eMJIU
g:_:GRz :9,8M/C2
m 3eMJIN

YckopeHre cBOOOIHOrO MaJeHUs — YCKOPEHHUE, MPUOOPEeTaeMoe TEJIOM IO JICHCTBUEM
IPaBUTAIIMOHHON CHJIbI BOJIHM3M MOBEPXHOCTH HEOSCHBIX Tel (IUIAHET, 3BE3]T).

Cuna TsHKECTH HaIlpaBJICHA K IEHTPY 3eMiId. B OTCYTCTBHE APYruX CHII TEIO CBOOOIHO
najaeT Ha 3eMJII0 C YCKOPEHHEM CBOOOIHOTO MaeHHUS.

CpenHee 3HaYCHUE YCKOPEHHS CBOOOTHOTO MMAJICHUS JIUIS PA3IMYHBIX TOYCK TOBEPXHOCTH
3emmu paBHO 9,81 m/c?,

[Ipn ynmaneHWm OT TIOBEPXHOCTH 3EMIJIM CHJIA 3EMHOTO TSITOTCHHS W YCKOPCHHE
CBOOOJHOTO TAaJCHUS HM3MEHSIOTCA OOpaTHO MPOMOPIHMOHANIBHO KBAApaTy pPacCTOSHUS I' 10
nentpa 3emiu. Puc. 1.10.2 ummrocTpupyeT H3MEHEHHE CHJIbI TATOTCHHS, JEHCTBYIOIIEH Ha
KOCMOHABTa B KOCMUYECKOM KopabJie MpH ero yJaJeHuu oT 3eMIIH.

= e 6
3530 /100 ¥

I R

HN3MeHeHne cuibl TATOTEHHS, JEUCTBYIOLIEH
Ha KOCMOHABTA IPU yJaJE€HUU OT 3eMJIn
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Urak, ['paBurtarus (mputskEeHUEe, BCEMUPHOE TATOTEHUE, TATOTEHUE) (OT JaT. gravitas —
TSDKECTHY») —OTO 00HA U3 PYHOAMEHMANbHBIX CUL NPUPOObL, camoe cllaboe 83aumooelicmaue u3
Hux. Onpeoensiemcs 63AUMHbIM NPUMSANCEHUEM MeXHCOYy O8YMA amomamu (Uiu epynnamu
amomos). Ecnu evl nonosicume 06a mauuxa Ha cmon, mexicoy Humu Oyoem npumsdiceHue, Ho
Kpaune craboe. Eciu mauuku ewvipacmym 0o pazmeposd 3emau, COOMBEMCMBEHHO, CUNA
go3pacmem MHO2OKpAMHO U cmanem owyymumou. I pasumayueti obnadarom, Kax npasuio,
KpynHvle 00vbekmol, 0bpasyrowue pasumayuontoe noje. bnazooapsa emy, mvl Modxcem Xo0umo
no 3emne, a cama niawema yoepxcusaem ammocpepy. Ha Jlyne epasumayus crabas, nosmomy
ammocgepy Huuezo He Oepowcum. HM3yuenue epasumayuu, 8 cuiy ciabocmu ee nposieieHus
(monvbko 6 makpomacumadax), npoxooum KpaiiHe clodcHO. Ecmb MHeHue, umo K8aHmMo8dsl
meopus 2pasumayuy NOMoxcem o0beOUHUMb 80€OUHO 6Ce, YMO Mbl 3HAEM 0 YYHOAMEHMANbHbIX
cunax u mamepuu 6o Bcenennou.

9. OBYYEHUE CTYAEHTOB-UHBAJIMJIOB U CTYJAEHTOB C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbAA

[Topsimok 00y4eHUsT HMHBAIUJIOB M CTYJEHTOB C OrPAHUYECHHBIMU BO3MOXXHOCTSIMH
onpeneneH «llonmoxxennem KyOI'Y 00 oOydeHuu CTYIAEHTOB-WHBAJINAOB M CTYJIEHTOB C
OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI.

Jig M ¢ OrpaHUYEHHBIMM  BO3MOXHOCTSIMH ~ 37I0POBbSI  MPEAYCMOTPEHBI
00pa3oBaresibHbIC TEXHOJIOTUH, YUUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHUE 3JJ0POBbS TAKUX JIUII.
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PELIEH3USA
Ha pado4ylo nporpaMmy no JucUMILIUHEe « DU3NKA)
crnenuaabHOCcTh 35.02.13 [MyesioBOACTBO

Pabouas mporpamma no puctuminae «®@usuka» ais cryneHToB ¢akyiasrera MHCIIO ®I'BOY
BO «Ky0I'Y» cocraBimeHa B COOTBETCTBMHM C THpuMepHOW mporpammon DUPO,
pexomenmoBanHoe — DenepalbHBIM  TOCYJIApCTBEHHBIM  aBTOHOMHBIM  YYPEXKJICHUEM
«DenepanbHOr0 MHCTUTYTa pa3BuTHs oOpaszoBanus» (PI'AY «OUPOy») Ha 6aze OCHOBHOTO
obmiero oOpa3oBaHus C MOTy4YEHUEM CpeaHero obmiero oopazosanus. [IporpamMmma cocraBiieHa B
MOJTHOM COOTBETCTBUHM C TpeOOBaHUAMH Y4eOHOro IutaHa mo cueruanbHocTH 35.02.13
[TuenoBoOACTBO.

B paccmarpuBaemyro PI1J] BKItOUEHBI CIECIYIOLINE JIEMEHTHI:

1. [enu u3ydeHuss AUCUUIUIMHBI «Pusuka» TpU peanusanuu, npeacraBieHHor PII/]
OyIyT JOCTUTHYTBHI.

2. [Ipornucana cBs3b AUCHUIUINHBL « Pu3uka» ¢ APYTUMU AUCHUILUIMHAMH Y4eOHOTO IIaHa
no OOIL

3. [Tpu dhopmupoBanuu TpeOOBaHMI K pe3yibTaTaM H3y4eHUs TUCHUIUIUHBI « Dusuxay
(3HaTh, yMETb, BIAJETh) YYTEHbl pe3yibTaThl oOyueHus, npuseneHHsle Bo ®I'OC BO mno
HaIlpaBJICHUIO.

4. CopepxaHue IUCUUIUIMHBL «@u3uka» CTPYKTYpUpPOBAaHO 110 BUJAM Y4YEOHBIX
3aHATHH € yKa3aHHEM UX 00bEMOB.

S. Pacuer BpemeHH B TporpaMMe COOTBETCTBYET OOBEMY YacoB, OTBEICHHOMY Ha
U3y4eHHE JUCLHUIUIMHBI 10 yYeOHOMY IIaHy.

6. [lpencraBiaeH TeMaTWYeCKW IUIAH JIGKIMA W TPAKTHYECKUX (J1abOpaTOpPHBIX,
CEeMMHAPCKHX) 3aHATUH.

7. VYkazano yueOHO-MeTOoqMYecKoe oOecreueHne AWCUUIUIMHBI, B TOM 4YHCIE: -

nepeyeHb OCHOBHOM M JONOJIHUTENBHOM JUTEPATyphl, JIEKTPOHHBIX PECYPCOB - METOIUYECKUE
pexKoMeHAaluy (MaTepuabl) MPenoJaBaTellio; METOANUYECKUE PEKOMEH IAlIUHU CTYICHTaM.

8. VYkazaHbl (POpMBI TEKYIIETO, IPOMEKYTOUHOI'O U UTOTOBOI'O KOHTPOJISL.

9. B npunoxenun k mporpamme mnpuBeAeHbl (OHJBI OLeHOuYHbIX cpenctB (POC):
BOIIPOCBHI JJII CaMOKOHTPOJS M TPOBEPKM KauyecTBAa 3HAHUM CTYACHTOB; METOJUYECKHE
pPEeKOMEHJALMM O  MNPOBEACHUIO  JIEKIIMOHHBIX, IPAaKTUYECKUX, JIaDOpaTOpHBIX U
CaMOCTOSITENIbHBIX 3aHATUH.

HemocTtaTku He BBISIBJIEHBI.
PHI[ «Duzuka» MOXET OBbITh PEKOMEHAOBaHa ISl UCIIOJIb30BAHUA B 06pa3OBaTeJ'IBHOM rmponecce

HNHCIIO ®I'bOY BO «KyoI'V».

Peniensenr: JleBuenko A.C. kannuaat GU3uKo-
MaTeMaTHYeCKUX HayK, JOLUEHT Kadeapbl
onTo37eKTpoHUKH «Kyol'V».
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PEIIEH3USA
Ha padouyro MporpaMmy no gucuuriuHe «duzukar
crenuaibHOCTh 35.02.13 ITueoBoaCTBO

Pabouas mporpamma mo aucuuiuinie «@u3uka» Uisi CTYIEHTOB (akyiabTeTa
NHCIIO ®I'bBOY BO «Ky6I'V» cocraBneHa B COOTBETCTBHM C HPUMEPHOU
nporpammoii  @UPO, pexoMeHnoBaHHOoe  DefepalbHBIM  T'OCYJaPCTBEHHBIM
aBTOHOMHBIM yupexaeHueM «dDenepasbHOr0 MHCTUTYTa Pa3BUTHUSL O0Opa30BaHUMD)
(PTAY «DPUPO») Ha 06aze OCHOBHOTO OOIIEro oOpa30BaHUS C IOJTYyYECHUEM
cpenHero obmiero oopazoBanus. [Iporpamma coctaBieHa B MOJHOM COOTBETCTBHH C
TpeOOBaHUSAMU Y4eOHOTO M1aHa 1o creruanbHocT 35.02.13 [TuenoBoacTBoO.

Pabouass mnporpamma npeanonaraer pacrnpeieiieHHe TEeM UM HU3Yy4eHHue
Marepuana 1o pasaenaMmM. [paMOTHO CTPYKTypHpOBaHa, M OXBaTbIBAET BCE
aKTyaJbHbIC HAMPABJICHUS MO AUCIUIUIMHE HA CETOAHSIITHUN JIEHb.

Bce pasnensl paboueit mporpaMmbl B MOJHOM Mepe OTBEYAIOT TPEOOBAHUSAM K
pe3yibTaTaM OCBOEHHUS Y4YEOHOW MHUCIMIUIMHBI B COOTBETCTBUHM C TPUMEPHOU
nporpammoii  ®UPO, pexoMeHnoBaHHOe  DeAepalibHbIM  T'OCYJAPCTBEHHBIM
aBTOHOMHBIM yupexjaeHueMm «DenepaqbHOr0 MHCTUTYTA Pa3BUTHUS OOpa30BaHUMDY
(Pr'AY «®UPO»). Kaxkapiii pazmen mporpaMMbl PacKpbIBaeT paccMaTpHBacMbIC
BOIIPOCHI B JIOTUYECKOW MOCIIEI0BATEIBHOCTH, OMPEACISIEMON 3aKOHOMEPHOCTSIMHU
OOy4EHHSI CTYJICHTOB.

JUis  3aKperuieHHs TEOPEeTUYECKHX 3HAaHUK, (QOpMHUPOBaHUS TpeOyeMbIX
KOMIETEHIIMM, YMEHUW U HABBIKOB CTYACHTOB IMpEAyCMaTPUBAIOTCA  Kak
ayIUTOPHBIE, TaK U CAMOCTOSITEIbHbIE 3aHATUsI. KOMMYecTBO ayIUTOPHBIX 3aHITUN U
BHEAYJAUTOPHOI pabOTHI CTYJIEHTOB COOTBETCTBYET TPEOOBAHUAM YUEOHOTO MJIaHa.

KonTtpons u oIlleHka pe3yiabTaTOB OCBOEHUS Yy4E€OHOW JAMCIUILIIUHBI
OCYUIECTBJISIFOTCS B CTPOIrOM COOTBETCTBHMU C TPEOOBAHUSMHU Y4YEOHOro IJlaHA [0
nucrurinHe. PazpaboranHble W mpejyiaraeMbie B mporpamme (GopMbl U METOIBI,
MO3BOJIAIOT B IOJHOM MEpE OCYIIECTBISTh KOHTPOJIb W OLEHKY pE3YyJbTaToOB
oOyueHus (copMHpPOBAHHBIX KOMIIETCHIIMM, OCBOCHHBIX HABBIKOB W YMCHHH,
YCBOCHHBIX 3HAHUM).

[TepeyeHb peKOMEHIYEMbIX YUECOHBIX U3JIAHUN, UHTEPHET-PECYPCOB, OCHOBHOM
JUTEPATypbl BKIIOYAET AKTyaJIbHbIE UCTOYHUKHU, K KOTOPBIM Y CTYJAEHTOB HMMEETCS
CBOOOJIHBIN JTOCTYTI.

JlanHast paGoyasi mporpaMma MOKET ObITb PEKOMEHJOBaHA [JIsi W3YUYCHHS
mucuuiinHel - «@usukay Ha Qakynbrete MHCIIO OI'BOY BO  «Kyol'V».

Penienzent MepkypbeBa A.A. IpenogaBaTelib
(Gu3KUKK BhICIIEH KBaTU(UKAITMOHHOU

SN /) kareropuu I'bIIOY KKEMK.
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