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1. Ilnanupyemblie pe3yJabTaThl 0CBOEHHs Y4eOHOro npeamera (60a30Bblii ypOBeHb)

B pesynbrare ocBoeHMsI conepyKaHUS TUCHUILUIMHBI «Du3ukay o0yyaromuiics
JIOJKEH TOCTUYD CIIEAYIOIUX Pe3yJIbTaTOB!

JIUYHOCMHDBIX

— YyBCTBO FOPJIOCTH M YBAXXECHHUS K UCTOPHHU U JTOCTHIKEHHUSM OTEUECTBEHHOM (PH3NIECKOM
HayKH; (PU3MYECKH I'pPaMOTHOE IOBEACHHE B NMPO(PECCUOHAIBHON NEATEIBHOCTH U OBITY INpU
oOpamieHuu ¢ npudopamMu U yCTpOCTBaMHu;

— FOTOBHOCTH K MPOJOJKEHUI0 00pa30BaHus U MOBBIIICHHS KBaTU(pUKAUU B N30paHHON
npodeCcCHOHATBLHOM AESITETPHOCTH U 0O BEKTUBHOE OCO3HAHUE POJIH (PU3UUECKUX KOMIIETCHIINN B
3TOM,;

— YMEHHE UCTOJIb30BaTh JOCTHKCHHUS COBPEMEHHON (DM3UYECKON HAyKU M (PU3UUECKUX
TEXHOJOTHI [UJIsl TOBBIIICHUS COOCTBEHHOI'O HWHTEIJIEKTYyaJlbHOTO pa3BUTHsSI B BHIOpAHHOM
poeCCUOHAIBHON JESATEIHHOCTH;

— YMEHHE CaMOCTOSATEIbHO OObIBATh HOBBIE AJsi ceOsl PU3NYECKUE 3HAHUS, UCIIONb3Ys
JUISL ATOTO JIOCTYITHBIE NCTOYHUKH MH(POPMALINY;

— YMEHHE BBICTpauBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIICHHUS B KOMAaHJE MO PEUICHHUIO
0o0IIUX 3aJa4;

— YMEHHE YIPaBJIATh CBOCH MO3HABATENILHOMN JEATENbHOCTHIO, IPOBOAUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOT'0 MHTEJUIEKTYaIbHOI'O Pa3BUTHS;

MemanpeoMemHublX.

— MHCIOJIb30BAaHUE PA3IMYHBIX BHUAOB I103HABATEIbHON JESATENBHOCTH JUISI PELICHUS
busznyeckux 3aaay, MPUMEHEHHE OCHOBHBIX METOAOB IMO3HAHUS (HAOMIOJIEHUS, OIMHCAHUS,
U3MEPEHUs, OKCIIEpUMEHTa) Uil  HU3YyYEHUs]  Pa3IMUYHBIX  CTOPOH  OK py’Kalomleid
e CTBUTEIBHOCTH

- HCHOJb30BAaHHWE OCHOBHBIX HHTEJUIEKTyaJlbHBIX OIEpallMii: MOCTAaHOBKH 3ajayH,
dbopMyTUpOBaHUS THUIOTE3, aHAM3a M CHUHTE3a, CPAaBHEHHS, OOOOIIEHHUS, CHCTEMaTU3alluHy,
BBISIBJICHHSI TPUYMHHO-CJIE/ICTBEHHBIX CBsI3€il, MOKMCKA aHaJIO0roB, (OPMYJIUPOBAHUS BHIBOJIOB IS
U3YYEHUs Pa3IMYHBIX CTOPOH (U3NYECKUX OOBEKTOB, SIBJIEHMM M IPOLECCOB, C KOTOPBIMU
BO3HHUKAEeT HEOOXOIMMOCTh CTAJIKUBAThCs B MpodecCuoHaIbHOM chepe;

- YMEHHE T'eHEePUPOBATh UAEH U ONPEIENSITh CPECTBA, HEOOXOJUMBIE JIJISl UX pealln3allly;

- YMEHHE WCIONb30BaTh pPA3JIMYHbIE HCTOYHUKM JJIS TOJYy4EHUs (PU3NUECKOM
MH(pOpMallH, OLIEHUBATh €€ JOCTOBEPHOCTH;

- YMEHHE aHAIM3UPOBATh U MPEACTABIATh WHGOPMAIUIO B Pa3NUYHBIX BUIAX; YMEHHE
yOJIMYHO NMPEACTABIAT PE3yIbTaThl COOCTBEHHOI'O MCCIIEA0BaHNUS, BECTH JUCKYCCHH, JOCTYITHO
¥ TapMOHMYHO coYeTas cojiepkaHue U (opMbl IIpecTaBIsieMol HH(opMaruy;

npeoMemHbIX.

— ¢(hopMUPOBAHHOCTb MPEACTABICHUI O POJIH U MecTe (PU3UKU B COBPEMEHHON Hay4YHOM
KapTHHE MUpa; MOHUMaHue (U3NYECKOM CyIIHOCTH HabIt01aeMbIX BO BeeneHHOH siBiIeHui, poiu
¢u3uKu B GOPpMHUPOBAHUH KPYro30pa U (PyHKIHMOHATBHON ITPAaMOTHOCTH YeJIOBEKa [l peIIeHUs
MPAKTUYECKUX 3a7au;

— BIIQJICHUE OCHOBOIIOJAralOMMUMU (PU3UYECKUMU TOHSTUSAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAaMU U TEOPUSIMH; YBEPEHHOE HCIOIb30BaHUE (PU3NUECKON TEPMUHOIOTHH U CUMBOJIUKH;

— BJIAZICHHE OCHOBHBIMH METOJAMHM HAYyYHOTO IO3HAHHS, HMCIIOJIB3YEeMBIMH B (PHU3HKE:
HaOJII0/IEHUEM, OITUCAHUEM, U3MEPEHHEM, IKCIIEPUMEHTOM;

— yMeHHsI o0pabaTbIBaTh pe3ysbTaThl U3MEPEHUH, 0OHAPYKUBATh 3aBUCUMOCTh MEXTY
(GU3NIECKUMU BETMINHAMHE, OOBSICHATH TIOTYYCHHBIC PE3YJIbTAThl M JIENIATh BHIBOJIBL;

— c(OpMHUPOBAHHOCTb YMEHUS pelIaTh GU3NIECKue 3a1a4H;

— c(OpMHUPOBAHHOCTH YMEHHUSI TPUMEHSATD MOTyUEHHbIE 3HAHUS U1 OOBSICHEHHSI yCIOBUI
npoTeKaHus (U3NYECKHX SIBICHUI B NpHpoje, NMpodecCHOHANbHOW chepe M ISl NPUHATUS
MPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HU,

— chopmupoBaHHOCT, COOCTBEHHOW TMO3MIMHU IO OTHOWICHUIO K (pu3UUecKoi
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uH(pOpMaINH, MOTYIaeMOI U3 Pa3HBIX HCTOYHUKOB.

B pesynbTare 0CBOCHUS AUCHUILTUHBI O0YYaIOIIUICS JOKEH 3HATD:

- CMBICT TOHATHI: (U3MUECKoe sBIeHUE, (U3UUECKas BEIMYMHA, MOAEb, TUIOTE3a,
OPUHIMI, TOCTYyJaT, TEOpHs, HIPOCTPAHCTBO, BpEMs, WHEPLUHUAIbHAS CHCTEMa OTCYETa,
MaTrepuaibHas ~ TOYKa,  BEIIECTBO,  B3aWMOJCHCTBHE,  WACAIBHBIH  Ta3,  PE30HAHC,
AIIEKTPOMArHUTHBIE KOJIEOaHMS, DJIEKTPOMArHUTHOE II0JIE, SJIEKTPOMArHUTHAs BOJIHA, aTOM,
KBaHT, )OTOH, aTOMHOE 5710, Ie(hEeKT MacChl, JHEPTHs CBSI3U, PAANOAKTUBHOCTD, HOHU3UPYIOIIEe
U3JIyueHUe, IUIaHeTa, 3Be3/1a, rajJakTuka, Beenennas;

- CMBICI (PU3MYECKUX BEIMYUH: IIEPEMEICHHE, CKOPOCTh, YCKOpPEHHE, Macca, CHIa,
JIaBJIeHUE, WUMIYJbC, padoTa, MOIIHOCTb, MEXAaHHUYECKash AHEPrus, MOMEHT CHWJIbI, INEPHOJ,
94acTOTa, aMIUIUTYAa KOJNeOaHUi, JUIMHA BOJHBI, BHYTPEHHSS SHEPTHsl, CPEIHSS KHHETUYECKAs
DHEPIus. YacTHIl BEIIECTBA, a0CONIOTHAs TEMIIEpaTypa, KOJMYECTBO TEIUIOTHI, YAeTIbHas
TEIIOEMKOCTb, yJIeNIbHAs TEIUIOTa IMapooOpa3oBaHus, yJaeabHas TEIUIOTa IJIABICHUS, YACIbHAS
TEIUIOTa CTOPAHMSA, SJEMEHTAPHBIA SJICKTPUYECKUN 3apsij, HANPSDKEHHOCTHh AIIEKTPHUYECKOTO
HOJs, Pa3HOCTh MOTCHLHUANOB, 3JEKTPOEMKOCTh, OJHEPrHs DJICKTPHUYECKOTO IOJs, CHiIa
ANMEKTPUYECKOTO TOKA, HJICKTPUYECKOE HANPSOIKEHHE, DJIEKTPHUECKOE  CONPOTHBIICHHUE,
AJIEKTPOJBIKYIIAsl CHJIA, MAarHUTHBIM TOTOK, MHAYKLHS MAarHUTHOTO TOJS, MHIYKTUBHOCTB,
SHEPTHUsI MAarHUTHOTO TI0JIs1, TIOKA3aTeNb PEIOMIICHUS, ONITUYECKAast CUIIa JINH3HI,

- CMBICI (PM3MYECKHUX 3aKOHOB, NMPHHIMIIOB U TOCTYJIATOB ((POPMYITHPOBKA, T'PAHHIIBI
NPUMEHUMOCTH):3aKOHBI TUHAMUKH HBIOTOHA, MPUHIHUIIEI CYNEPHO3UINN U OTHOCHTEIBHOCTH,
3akoH [lackans, 3akoH Apxumena, 3akoH ['yka, 3aKOH BCEMHPHOTO TSTOTEHUS, 3aKOHBI
COXpaHEHHS YHEPTHHU, HMITYJIbCA U DJIEKTPHUYECKOTO 3apsi/ia, OCHOBHOE ypaBHEHNE KMHETHUECKOU
TEOPUU Ta30B, YPAaBHEHHE COCTOSIHUS HJICaJIbHOTO r'a3a, 3aKOHBI TEPMOANHAMUKY, 3aK0H KyoHa,
3akoH OMa 11 MoJIHOW 1emnu, 3akoH Jlxoyns - JleHna, 3aKOH 3J€KTPOMArHUTHOM MHITYKIHMH,
3aKOHBI OTPAXCHUS U TPEIIOMIICHHSI CBETa, MOCTYJIATHl CHEIMaTbHONW TEOPHH OTHOCHUTEILHOCTH,
3aKOH CBSI3U Macchl M SHEPIHH, 3aKOHBI (oTod(dekTa, moctynarsl bopa, 3aKoH paJoaKTUBHOTO
pacmaja; OCHOBHBIE IOJIOKEHHS M3y4aeMbIX (U3NYECKUX TEOPUH M MX PoJib B (hopMUpOBaHUH
HaYYHOTO MUPOBO33PEHHUS;

- BKJIQJ] POCCHHCKHX W 3apyOeXHBIX YYEHBIX, OKa3aBIIUX HaWOOJbIIEE BIUSHUE Ha
pa3BUTHE (PUBHKH.

B pesynbpTare 0CBOCHUS TUCIUILTUHBI 00YYaIONIUIACS JOKEH YMETh:

- ONUCHIBATH U OOBSACHATH Pe3yJIbTaThl HAOMIOACHUN U HKCIIEPUMEHTOB: HE3aBUCUMOCTh
YCKOpEHHsI CBOOOHOTO TaeHNsI OT MacChl A JAlOIIET0 Tella; HarpeBaHKe Tasa MpH ero ObICTPOM
CKaTUM U OXJIAXJEHHE Ipu OBICTPOM paCIIMPEHUH; IMOBBIIICHUE [aBJIEHUS ra3a IpH ero
HarpeBaHUU B 3aKPBITOM COCY/JIe; OPOYHOBCKOE IBMKEHHUE; DIIEKTPU3AIIUIO TEJl IIPH X KOHTAKTE;
B3aUMO/IEIICTBHE MTPOBOJHUKOB C TOKOM; JEHCTBHE MAarHUTHOTO IOJI HA MPOBOJHHUK C TOKOM;
3aBUCUMOCTh  COINPOTHBIICHUS  TIOJYNPOBOJHHKOB OT  TEMIIEpaTypbl ¥  OCBEIICHUS;
AJIEKTPOMArHUTHYIO HHAYKLHUIO; PAcClpOCTPaHEHHE DJIEKTPOMATHUTHBIX BOJIH; JHUCIIEPCHUIO,
UHTEPPEPEHINIO U TUPPAKINIO CBETA; H3ITyYCHHE U MOTJIONICHUE CBETa aTOMaMH, JIMHEHUaThIe
CHeKTpsl; (HOTOIPPEKT; paTuOaKTUBHOCTS;

- TIPUBOJIUTH TIPUMEPHI ONBITOB, MIJUTIOCTPUPYIOUINX, YTO: HAOTIOMEHUS M AKCIEPUMEHT
CIIy’)KaT OCHOBOM Ul BBIABM)KEHHUS THUIOTE3 M IMOCTPOSHHS] HAYUYHBIX TEOPHUH; HKCIEPUMEHT
MO3BOJISIET TPOBEPHUTh HWCTHHHOCTh TEOPETUYECKHX BBIBOJAOB; (hM3MyecKas Teopusi HaeT
BO3MOXHOCTh OOBSICHSATD SIBIICHUSI IPUPOJIBI U HayuHbIe (PaKThl; hru3nyecKas TeOpUs MO3BOJISET
NpeICKa3bIBaTh €le HEM3BECTHHIC SBICHUS M MX OCOOCHHOCTH; MPU OOBSICHEHHH MPHUPOTHBIX
SBJICHUN MCIIONB3YIOTCS (PU3UUECKUE MOJIENIN; OJJUH M TOT e MPUPOAHBIN OOBEKT WU SBICHHUE
MOYKHO MCCIIEIOBATh Ha OCHOBE MCITOJIb30BaHMS Pa3HBIX MOJIENEH; 3aKOHBI (PU3UKU U PU3UIECKHE
TEOPHH UMEIOT CBOM ONpe/IeTICHHbIE I'PAaHHIIbI IPUMEHUMOCTH;

- ONKMCHIBAaTh (YHAAMEHTAIBHBIC OITBITHI, OKa3aBIIHE CYIIECCTBEHHOE BIMSHUE Ha Pa3BUTHE
bu3uKy;

- IPUMEHSATH MOJyYEeHHBIC 3HAHUS JJIS peIleHNs (PU3MUECKUX 3a71ad;
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- OmpeAenATh: Xapakrep (u3mueckoro mporecca mo rpaduky, tadmumne, (opmyie;
IOPOAYKTHl SIJCPHBIX PpEaKIMii Ha OCHOBE 3aKOHOB COXPAHEHHUs JIIEKTPUUYECKOrO 3apsiia u
MacCcOBOTO YHCJIa;

- U3MEpATh: CKOpPOCTh, YCKOPEHHE CBOOOJHOTO TMAaJeHHs; Maccy Tejia, IUIOTHOCTb
BEIIECTBA, CHITy, PadOTy, MOIIHOCTh, SJHEPTUI0, KOOPPHUIIMESHT TPSHUST CKOJIBKEHUS, BIAKHOCTh
BO3/yXa, YJIENbHYIO TEIJIOEMKOCTh BEIIECTBA, YJICIbHYIO TEIUIOTY IUIaBICHHUS JIbJA,
anekTpuueckoe comporuBicHue, JJIC W BHYTpEHHEE COINPOTHBICHHE WMCTOYHUKA TOKA,
1oKa3areiab MPEJTOMIICHHUS BEIIECTBA, ONTHYECKYIO CHJy JIMH3BI, JJIUHY CBETOBOH BOJHBI
NPECTaBIISTh PE3YJIbTaThl U3BMEPEHUH C YUETOM HX ITOTPEITHOCTEH;

- MPUBOJAUTH TPHUMEPHI MPAKTUYSCKOTO MPUMEHEHHS (PU3NYCCKUX 3HAHWA: 3aKOHOB
MEXaHUKH, TEPMOJWHAMHUKH ¥ JJICKTPOJMHAMUKHA B OHEPreTUKE; pa3lIUYHBIX BHJIOB
AIIEKTPOMArHUTHBIX U3TY4YECHUH U Pa3BUTHS PAIHO- U TEICKOMMYHHKAIINA; KBAHTOBOH (DU3HKH
B CO3JIaHHH SIJICPHON SHEPIreTHKH, J1a3epOB;

- BOCHPUMHUMATh W Ha OCHOBE IIOJNyYEHHBIX 3HAHUH CAMOCTOSTENIFHO OIICHUBATH
uHpopMalrio, conepxkairyocss B cooOmeHusix CMI, Hay4HO-TIONMYJNSPHBIX CTaThsX;
UCTIOJIF30BaTh HOBbIE MH(DOPMAITMOHHBIC TEXHOJIOTHH JJISl TIOUCKA, 00pabOTKH U MPeIbsIBICHUS
uHpopmaluu 1Mo Gu3NKe B KOMIIBIOTEPHBIX 0a3ax MaHHBIX U ceTsaX (ceTtu MuTepHeTa);

- HCIIOJIb30BaTh NMPUOOPETCHHbIC 3HAHUA M YMEHHS B IPAKTUYECKOH JEATEIHHOCTH U
TIOBCEHEBHOM KU3HU IS

* oOecrieueHUsT 0E30MACHOCTH JKU3HEICITEIBHOCTH B MPOIECCE HCIOJIb30BAHUS
TPaHCIOPTHBIX CpeICTB, OBITOBBIX AJIEKTPOIIPUOOPOB, Cpe/CTB paauo- "
TEJIEKOMMYHHUKAIIHOHHOH CBSI3H;

* aHaNIM3a M OLCHKH BJIMSHUS HA OPraHU3M YellOBEeKa M JAPYTHe OpPraHU3Mbl 3arps3HEHHS
OKPYXaIoIIEe Cpebl;

* PaIMOHAIBHOTO MTPUPOIOTIONIE30BAHMS U 3AIIUTHI OKPYKAIOIIEH CPeIbl;

* onpeziesieHUs] COOCTBEHHOM MO3MIIMU 10 OTHOIIEHUIO K AKOJIOTMYECKUM IpobiieMaM U
MOBEJICHUIO B IPUPOJIHOM CpENE.

2.CTpyKTYpa M coiepkaHue Y4eOHOro nmpeamera
2.1. O0beM y4eOHOro npeaMera ¥ BUAbI y4eOHOH padoThI

Bun yuebHoli nesitensHOCTH Bcero Kou-Bo
(ak.4.) 4acoB B
cemecTpe
(ak.4.)
2 ceMecTp
YueOHas Harpy3Kka o0y4aromerocsi 70 70
N3 nux:
YueOHbIe 3aHATHS (BCETO0): 69 69
Ypok
Jlexmus 23 23
[Tpaktrueckoe 3anstue (CemunHap)
JIaGoparophoe / [IpakTnueckoe 3aHATHE MO TOATPYIIIAM 46 46
Kouncyabranuu
CamocrositeibHast padora 1 1
Buna npomexyTodHOM arTecTannu JuddepeHunpoBaHHbII

3a4€cT




2.2. TemaTuyecKMii IJIAH U COJEePKAHUE Y4eOHOI0 NpeaMeTa

Conep:xanue yueOHOT0 MaTepuasa

Bua yueOHo#l nesiTeIbHOCTH (AK.Y.)

Ypox
Jlekuusa
3aHsITHE 10 MOATPYIIaM

CamocrosiTeJIbHasi padoTa

IpakTunyeckoe 3ansaTue (CeMuHap)
JlaGopaTopHoe / [IpakTnyeckoe

CemecTtp 2

Pasznen 1. Mexanuka

Tema 1.1. Bpenenune. ®u3nka U MeTOIbI HAYYHOTO MO3HAHUS

Coaepxanue

1

Owusnka - pyHIaMeHTalbHas Hayka o pupoje. EctectBenHo-
Hay4HBIH METOJI IIO3HAHUS, €I0 BO3MOXKHOCTH U I'PAHULLbI
MPUMEHUMOCTH. DKCIIEPHUMEHT U TEOPHS B IIPOLIECCE TTO3HAHUS
npupoabl. MozaenupoBanue (PU3NUECKUX SBICHUH U TPOLIECCOB.
Ponb 3KCEpUMEHTA U TEOPUU B IPOLIECCE NTO3HAHUS IPUPOABL.

®uznueckas BenuurHa. Guzndeckue 3aKoHbl. ['paHUIB!
NPUMEHUMOCTH (PU3HYECKHUX 3aKOHOB U TEOPHIA.

[Mpuanumn coorsetcTBus. [loHsTue o Ppusnyeckoit kapTuHe
mupa. [lorpentHocti n3mMepeHnil PU3NUECKUX BETHIHH.

3navenue puszuku npu ocBoeHnn npodeccuii 44.02.01
JIOLIKOJIbHOE 00pa3oBaHue

Tema 1.2. OCHOBBI KHHEMATHKH

Conep:xanue

MexaHnueckoe ABM)KEHUE U €ro BUAbl. MaTepHaabHasi TOUKa.
CkamnsipHble 1 BEKTOPHbIE (PU3NUECKUE BETHYUHBI.
OTHOCHTENBHOCTh MEXaHUIECKOTO JABIKeHns. Cucrema
orcuera. [Ipunnun otHocutensHocTH [anuiies. CriocoObr
onucanus aswkeHus. Tpaekropus. I1yTe. Ilepememenue.

PaBHOMEpHOE npsiMonuHEHOE aBMKeHne. CKOPOCTh.
YpaBHeHHE NBUKEHUSA. MTHOBEHHAsI U CPENIHSASI CKOPOCTH.
VYckopenue. [IpsmonnHeliHOe IBUKEHNE C IIOCTOSHHBIM
yCKOpeHueM. [IBIKEHNE C TOCTOSTHHBIM YCKOPEHHUEM
cBOOOHOrO najieHus. PaBHOMepHOE ABMKEHHUE TOUKHU T10
OKPY>KHOCTH, yTJI0Bas CKOPOCTb. LleHTpocTpeMuTepHOE
YCKOpEHHE.




Tema 1.3. OcHOBBLI TUHAMHUKH

ConepxaHue

1 | OcHoBHas 3amaua quHaMuku. Crita. Macca. 3aKkoHbl MEXaHUKHU
Hrrotona.

2 | Cuubl B ipupoe. Cuta TSHKECTH M CHjla BCEMUPHOI'O
TATOTEHUS. 3aKOH BCEMUPHOTO TsroteHus. [leppas
Kocmuueckas ckopoctb. JIBryKeHUE MIAHET U MaJIbIX TEJ
Comaeunoit cucteMsl. Bec. HeBecoMoCTb.

3 | Cuua ynpyroctu. 3akoH ['yka. Cuna Tpenus. Bunsl TpeHus.
Koa¢ppunument tpenus. [IBrKkeHne Teaa ¢ y4eTOM CHIIbI TPSHHUSI.

Tema 1.4. 3akoHbI cOXpaHeHUsI B MeXaHHKe

Conepxanue

1 | Umnynbece Tena. UMmynbe cuibl. 3aKOH COXpaHEHHS UMITYITbCA.
PeakTuBHOE OBIDKEHUE.

2 | Mexanuueckas pabota 1 MOIIHOCTb. KiHeTHUECKas SHEPTHSI.
IlorenuumanbHas 3Heprust. 3aKOH COXpaHEHUs] MEXaHUYECKOM
SHEPIHH.

3 | Pabora cuitsl TSDKECTH U CHITBI ynpyroctu. KoHcepBaTuBHbIE
cuibl. [IpumeHeHne 3akoHOB coxpaHeHus. Vcnonb3oBanue
3aKOHOB ME€XaHUKH IJIs1 00BSICHEHUS JBUXCHUS HeOECHBIX TEJI U
JUTS Pa3BUTHUSI KOCMUYECKHX MCCIEIOBAHUN, TPAHULIBI
MPUMEHUMOCTH KJIaCCHYECKON MexaHUKu. [IpakTuueckoe
npruMeHeHue pU3nYecKux 3HaHUH B TIOBCETHEBHOMN JKU3HU IS
HCIIOJIb30BaHHA NPOCThIX MEXAaHU3MOB, MHCTPYMCHTOB,
TPAaHCHOPTHBIX CPEJICTB.

Tema 1.5. Mexannueckune KoJ1e0aHusA ¥ BOJIHBI

Conep:xanue

1 | KonebarenbHoe nBmwkeHHE. ['apMOHUYECKHE KOJIeOaHMs.
CBoOoiHBIE MexaHWYecKre KojeOanus. [IpeBpalienre sHepruu
npu KojebaTeTbHOM IBMKeHHH. CBOOOHBIE 3aTyXaroLie
MEXaHUYECKHE KOIeOaHMs.

2 | Maremarudeckuit MasiTHUK. [IpyKHHHBIA MasTHHK.
BeIHYKIeHHBIC MeXaHHYecKue KojeOanus. Pe3oHaHc.

3 | [lonepeynsie ¥ MPOJOITBEHBIE BOJIHBI. XapaKTEPUCTUKH BOJTHBL
3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €ro IPUMEHEHHE.

Paznen 2. MoaekyasipHas ¢pu3nKa M TEPMOTMHAMHUKA

Tema 2.1. OcHOBBI MOJIEKYJIAPHO-KHHETHYECKOW TEOPUH

Coaepxanue

1 | OnbiTHOE 00OCHOBAHKME OCHOBHBIX IOJI0XKCHHH MOJICKYJIIPHO —
KHMHETHYeCKo Teoprun. Macca u pazmep Mmosiekyi. Hucno
ABorazapo. bpoyHoBckoe nBuwxenue. BzaumoneicTeue MoneKy.
Wneanpubliii ra3. CUIbl U SHEPTUS MEKMOJIEKYIISIPHOTO
B3anMoaencTBusA. CTpoeHue ra3000pa3HbIX, JKUIAKUX U TBEPIBIX
tea. neanbHbIi ras.

2 | Haenenwue raza. OCHOBHOE YpaBHEHHE MOJICKYJIISIPHO-
KMHETUYECKOW TeopuHu ra3oB. TeMmnepaTypa U ee U3MepEHHUE.
AOGCOTIOTHBIN HyJIb TEMIIEpATyphl. TepMonnHaMIUecKas mKana
TeMIiepaTypsl. TeMiepaTypa 3Be3.

3 | CxopocTH NBIKEHHS MOJIEKYJ U HX U3MEpeHHUE. Y paBHEHUE
COCTOSIHUSI WJICaIbHOTO Ta3a. M3omporiecchl U UX rpaduKH.
I"a3oBble 3ak0HBI. MosgpHas ra3oBasi MOCTOSHHAS.

Tema 2.2. OcHOBBI TEPMOTNHAMUKH

| Coaepxanue
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1 | BHyTpeHHSIsSI SHEPrUsl CUCTEMbl. BHYTPCHHSISI SHEPIHs
HJicaJIbHOIO Ta3a.

2 | Pabora u TeruioTa Kak OpMbI TIepeauu SHSPTUU.
TemmoeMKoCTh. Y IenbHAsA TEIII0eMKOCTh. KommdaecTBo
TEIJIOTHL. Y paBHEHHE TEIJIOBOTO OajaHca.

3 | [lepBoe Haua0 TEpMOJIMHAMHKH. A rabaTHBIN IpoIiecc.

4 | Bropoe HayaJio TePMOJIMHAMHUKH.

5 | [IpuHIMO AeHCTBUS TEIJIOBOM MamiuHbl. TeII0BbIC IBUTATEIH.

KIIJI rermmoBoro mpurareis. XoJ0aWiIbHbIC MalTHHEL. OXpaHa
IPUPOBIL.

Tema 2.3. ArperaTHble COCTOSIHUS Bel[eCTBA

ConepxaHue

Ucnapenue u konaeHcanus. HacbleHHbIN Iap U €ro CBOWCTBA.
AOCOIOTHAs ¥ OTHOCUTENbHAS BIAYKHOCTH BO3yXa. [Ipubopst
JUISL OITPEICJICHUS BJIAXKHOCTH BO3/1yXa.

Touka pocsl. Kunenue. 3aBucUMOCTb TeMIepaTypbl KUIIEHUS OT
naBieHusd. Kpurnyeckoe cocTosiHME BELIECTBA.
[leperpeTsiii map U €ro UCIoJIb30BaHUE B TEXHHUKE.

XapaKkTepHUCTHKA JKUIKOTO COCTOSTHUS BEILIECTBA.
IToBepXHOCTHBIH CIIOM KUAKOCTH. DHEPTHs MOBEPXHOCTHOTO
cnos. bixuuil nopsaok. IloBepXHOCTHOE HATSHKEHHUE.
CmauuBanue. SIBIE€HUS HAa TPAHUILIE KUAKOCTH C TBEPIBIM
tesnoM. Kanwuisipaele siBJICHUSL.

XapakTepruCTHKa TBEPOro COCTOSIHUS BEIIECTBA.
Kpucrannmmueckue amopdHbie Tena. YIpyrue CBOWCTBA TBEPIBIX
Ten. 3akoH ['yka. MexaHuueckue CBOMCTBa TBEPIBIX TEN.
[Tnacruyeckast (ocraTouHasi) aedopmarius. TemmoBoe
paciupenue TBepabix Ten. Koadduunent auneitnoro
pacummpenus. Koagduunenr o0bEMHOIO paciiupeHust. Y4er
pacmmpenus B TexHuke. [lnaBienue. Y ienpHas Temiora
rutaBnenus. Kpucrammmusamus. [lpaktuueckoe mpuMeHeHue B
MOBCEAHEBHOM JKM3HU (PU3NYECKUX 3HAHUH O CBOWMCTBAX Ia3oB,
JKMJIKOCTEN U TBEPJbIX TEll.

Pa3nea 3. DiaekTpoaMHaAMHUKa

Tema 3.1. DjekTpuueckoe moJie

Coaepxanue

DNEKTPUUYECKHUE 3apA/Ibl. DIEMEHTAPHBIN dJIEKTPUIECKUH 3apsia.
3aKkoH coxpaHeHus 3apsa. 3akoH Kynona. Dnekrpudeckas
MTOCTOSTHHASL.

OnekTpuueckoe mosie. HanpspkeHHOCTD 3JIEKTPUYECKOro MO,
[IpuHIMI CynepnO3ULINHU TOTEH.

TIpoBoIHUKY B 3NIEKTpUUECKOM TT0Ji€. [{U3eKTpUKy B
anekTpuueckoM nose. [omnsipuszanus TU3JeKTPUKOB.

PabGora cun QJICKTPOCTATUYCCKOI'O ITOJIA. HOTGHL{I/I&J’I. PasnocTh
IMOTCHIIMAJIOB. CBs13b MCIKAY HAPSAKCHHOCTBIO U PA3HOCTBIO
ITOTCHIINAJIOB.

Kounnencarop. Dnekrpuyeckas eMKOCTb. DHEPTUs
AIEKTPUUECKOIO MOJISL.

Tema 3.2. 3aKoHBI NOCTOSIHHOI'O TOKA

Conep:xanue

1 YcnoBust, HEOOXOIUMBIE 711 BOSHUKHOBEHUS U TIOICPIKAHIIS
3iekTprudeckoro Toka. Crma Toka. 3akoH OMa Jiist yJacTka
TETIH.

2 | 3aBUCHMOCTb 3JIEKTPHUECKOTO COIPOTUBIICHHS OT MaTepHaa,

JJIMHBI U TUIOIIaAH MOICPCUYHOTO0 CCUCHUA IMMPOBOAHUKA.
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3aBUCUMOCTD JIEKTPUYECKOTO CONPOTUBIICHUS IIPOBOAHUKOB OT
Temneparypsl. TemneparypHblii KO3GQGHUIUEHT COMPOTUBIICHUSI.
CBepXnpoBOANMOCTb.

3 | Pabora u MOIIIHOCTH TIOCTOSTHHOTO ToKa. TerioBoe aeiicTBre
ToKa. 3akoH [ xoymnsa-Jlenma.
ONEeKTPOABIIKYILAs CHJIa UICTOYHMKA ToKa. 3akoH OMa Ji1st
IOJIHOM LICIH.

4 | Dnexrpudeckue 1enu. [lapaanensHoe U OCIeI0BaTeIbHOE
COEJIMHEHNE TPOBOIHUKOB.

5 | DnekTpon3MepHuTeNbHbIe TPHOOPHI.

Tema 3.3. DJekTpuYecKHii TOK B pa3JIMYHBIX CpeAax
Conep:xaHue

1 | DmexTpuyeckuii TOK B METaJUIaX, IEKTPOJIUTAX, Ta3axX,
BaKyyMe. DIeKTpoun3. 3aKkoH dekrponusa dapamest.
DNIeKTPOXUMHUYSCKHI SKBUBAJICHT.

2 | Bunsl ra3oBeix paspsnoB. TepMoanaekTponHast smuccust. [Tnazma

3 | DreKTpUYecKri TOK B MOMynpoBogHIKax. COOCTBEHHAS U

npumecHast mpoBoaumocTy. P- N mepexoz.
IIpumenenue noaynpoBoAHUKOB. [I0aynpoBOHUKOBBIE
TIPHOOPEI

Tema 3.4. MaruurHoe moJie

Conep:xaHue

HcTouHruKku MarHuTHOTO 1oJjsl. JIMHUKM MarHUTHOW UHIYKIIUU
Pa3HBIX HCTOYHUKOB MarHUTHBIX Mosei. BekTop nHAyKIMN
MarHuTHOrO I10J1s. J[eficTBHE MarHMTHOIO TIOJIS Ha
IIPSIMOJIMHEWHBIN IIPOBOJAHMK C TOKOM. B3aumonencTBue TOKOB.
Cuna Amnepa. [Ipumenenune cunsl Amnepa.

MaruauTHsii noTok. PadoTa no MNEPEMCIUICHUIO IIPOBOAHUKA C
TOKOM B MarHuTHOM IIOJIC.

JleficTBre MarHUTHOTO TOJISI HA IBIKYyIIUACS 3apsn. Cuma
Jlopenna. ITpumenenue cunsl Jlopenua. Onpenenenne
YAEIBHOTO 3apsija.

MaruuTtHbsie CBOMCTBa BelllecTBa. MarHuTHasi IpOHUIIAEMOCTb.
CosHeyHast aKTUBHOCTE U €€ BIMSHUE Ha 3eMIt0. MarHuTHbIE

Oypu

Tema 3.5. SIBjeHue 3JIeKTPOMATHUTHON HHIYKIHH

Conep:xaHue

1 | SBneHue 3NMEKTPOMAarHUTHON MHAYKIIUH. 3aKOH
aJIEKTpOMarHuTHOM nHAykuuu. [pasuio Jlenna. Buxpesoe
JIEKTPUUECKOE T10JIE.

2 | OJ1C uHIyKIMK B IBMOKYIIUXCS POBOJIHUKAX. SIBIIeHHE

CaMOUHIYKIWH. I/IHZIYKTI/IBHOCTI). 9Heprm{ MAarHuTHOTI'O I10JI4
TOKa. B3auMOCBSI3b 21EKTPUYECKNX U MAarHUTHBIX MOJIEH.
DnexTpomMarauTHoe nojie. I'eneparop nepeMeHHOro ToKa.
Tpauchopmatopsl. [loayuenne, mepeaada u pacrpeneieHne
JIEKTPOIHEPTUH.

Tema 3.6. DyleKTpOoMarHuTHbIE KOJIeOAHHMS U BOJIHBI

Conep:xaHue

CBo0OOHBIE 37IEKTPOMArHUTHBIE KOJIE0aHNS B KOJIE0aTeTbHOM
koHType. [IpeBpaienne 3Heprun B KojaeOaTeIbHOM KOHTYpE.
®opmyna Tomcona.
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DIIeKTPOMarHUTHOE TI0JIe KaK OCOOBIH BHJ MaTEpHH.
OneKTpoMarHuTHbIE BOJHBL. CBOMCTBA 3MEKTPOMArHUTHBIX
BosiH. BubOpatop ['epua. OTKpEITEHII KOneOaTenbHBIH KOHTYP.
Mzobperenue pagno A.C. [TormoBeiM. [ToHATHE O pagrOCBsI3N.
[Tpuanmn paguocss3u. [IprMeHeHne eKTPOMarHUTHBIX BOJTH.

3

IIxana DOMB.

Paszgen 4. OnTuka

Tema 4.1. T'eomerpuyeckasi ONTHKA

Conepxanue

Todeunsrit ncTOYHHUK cBeTa. CKOPOCTh PacCIpOCTPAHCHHS CBETA.
3aKoHBI reoMeTpuYecKoi onTUKH. CONTHEYHBIE U JTyHHBIS
3atMenus. [Ipunuun [roiirenca. SIBienue nojgHoro
BHYTPEHHETO OTPaKCHHUSL.

Jlunzser. [octpoenne m3o0paxenns B auH3aX. DopMya TOHKOH
JIMH3bL. Y BEJIMYEHHUE JIUH3bL. | 71a3 Kak onTH4ecKast cucTeMa.
Ontuyeckue npubopsl. Teneckorsi.

Tema 4.2. BoJiHOBBIE CBOIICTBA CBETA

Conep:xaHue

1 | Unrepdepenmus ceera. udpaxius ceera. KorepeHtHOCTH
CBETOBBIX Nydeil. IHTepdepeHnrs B TOHKKX MieHKax. [Tlogocs
paBHo# TommuHbl. Konbua HetoToHa. Mcnons3oBanue
UHTEpEpPEeHLIMH B HAYKE M TEXHHKE.

2 | Indpaknus Ha IEeTH B TapauIeabHBIX dy4dax. udpakionnas
peleTKa.

3 | Monsapuzanus cera. [lonspuzaims nmomnepevHsix BoJH. JIBoiiHOE
nyuyenpenominenue. Iomsipousl.

4 | ducnepcus cBeTa.

5 | Bunst cnektpoB. CrekTpsl uciyckanusi. CIeKTphI OTJIONCHHS.

HudpakpacHoe 1 yIbTpadHOIeTOBOE U3TYUCHUSI.
PentrenoBckue nyuu. VX npupoja u cBOMCTBA.

Pa3zgen 5. DieMeHTbI KBAHTOBOMH (PM3UKH

Tema 5.1. @oTo3ddexT

Conepxanue

DotoaddexTt. 3akonsl GpoTorddexra.

KBanTosas runore3a ITnanka. ®oTOHEL.

Buemnnit pororddexr. Bayrpennnii hotoaddext. Tums
(hOTO37IEeMEHTOB.

Tema 5.2. KopnycKyJsipHO-BOJHOBOI Tyaju3M

ConepxaHue

1 | Bomnwl ge bpoius. Judpaxnus snexrporos. [Ipunun
JIOTIOTHATENHHOCTH.

2 | JlaBmenue cBeTa.

Tema 5.3. Ctpoenue aToma

Conep:xaHue

Mopnenu aroma. OnbiT Pesepdopra.

IToctynatel bopa.

WIN|F-

Teopust atoma Bojiopojia mo bopy.

Tema 5.4. Ctpoenue siipa M 3j1eMeHTAPHbIE YACTHIII

Conep:xaHue

EcrecTBeHHas palnOaKTUBHOCTD. 3aKOH PaIMOAKTUBHOTO
pacnana. CriocoObl HAOIIOICHHS U PETUCTPAIIUH 3aPsIKEHHBIX
yactul. D¢ dexT BaBunosa-UepeHnkona.

CrtpoeHue aToMHOTO sifipa. JledexT Macchl, SHEpPTHsl CBS3H U
YCTOWYHMBOCTBH aTOMHBIX JIED.

Snepubie peakiiuu. IcKkyccTBeHHasi pagu0aKTUBHOCTD.
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Jenenue Tspkenbix saep. LlenHas snepHas peakius.
VYpasisiemas nenHas peakuus. J1epHblid peakTop.
ITonyyeHn4ecKoe JeHCTBUE PAIUOAKTUBHBIX H3JIYYCHUMN.
4 | DieMeHTapHbIC YaCTHUIBI U MX KiIacCU(DUKALIUSL.

Pa3nen 6. Actpodusuka

Tema 6.1. CosHeuHasi cucTeMa 1 2
Conepxanue

1 | Crpoenne ComHEUHON CHCTEMBI.

I'unoTe3sl npoucxoxkaeHusi COTHEUHOM CUCTEMBI.
3 | Crpoenue Comniia.

Tema 6.2. O01Iasi XapaKTEePUCTHKA 3Be3]1 1 2
Conep:xaHue

CriekTpasibHbIE KJIACChI 3BE3/L.

BHyTpeHHEE CTPOEHUE 3BE3L.

CoBpeMeHHBIE MPEICTABICHHUS 00 DBOJIFOIIH 3BE3].

WIN| -

Tema 6.3. TanakTuku 0,5 1
Conep:xxaHue

1 | Mueunsri [Tyt — Hama [anaktuka. CTpoeHue, criupaibHas
cTpykTypa. Uucno 3Be3a u Macca ["aakTuku.

2 | KnaccuduKalius raiakTuk.

3 | PaguoranakTuKy M KBa3aphl.

Tema 6.4. Ctpoenue u 3Bosouusi Beenennoii 05 1
Conepxanue

1 | Anamus moneneii Beenennoii. 3akon Xa60ma. Teopust
OOJIBIIIOTO B3pHIBA.

2 | Kocmonoruyeckue Teopun BeeneHHOH.

Koncyabranumn

IIpomesxkyrouHas arrecranus | JuddepeHupoBaHHblii 3a4eT

Bceero 23 46 1

3. KoHTpo/1b U oLleHKA pe3y/1bTATOB OCBOEHHS Y4eOHOro npeamera

Tekymmii KOHTPOJb YCINEBAEMOCTH M MPOMEKYTOUHAS aTTeCTalls OO0ydYaromuXcs
OCYILECTBIIIIOTCS C TMPUMEHEHHEM OILIEHOYHBIX MaTepUaoB MO Y4eOHOMY MpeIMeTy
(mpunoxeHue K paboyeil mnporpamMmme ydeOHOro mpeaMeTa), BKIIOYAIOIIUX OTKPBITYIO
(TocTyNHYIO0 K OMyOJIMKOBaHHIO) U 3aKPBITYIO (HE pa3MeliaeMyto B CBOOOAHOM JIOCTYTIE) YACTH.

4. Yc0oBUS peau3anuu y4eOHOro npeamera

4.1. YueOHO-MeTOAM4YeCcKOe M HHPOPMALMOHHOE 00ecriedeHue peaau3anumn
y4eOHOro npeamMera

Jns peanuzanms yaeOHOTO mpeaMeTa MpeaycCMOTpeH y4ueOHbI KaOWHET, OCHAIIEHHBIN
TUTIOBBIM O00OPYZOBaHHEM U BO3MOXKHOCTHIO CBOOOJHOTO na0cTyna B MHTepHeT BO Bpems
y4eOHOT0 3aHATHS U B TIEPHO]T BHEYUEOHOU EATETLHOCTH O0YJarOIIIHXCS.

TexHUYecKue CpencTBa OOY4YEHHS: KOMIIBIOTEP C JIMIIEH3UOHHBIM MPOrPaMMHBIM
obecrieueHreM U MyJIbTUMEIUHHBIN MPOEKTOP, BBIXO/I B IOKATBHYIO CETh.

[lepeueHs cpeacTB OOyUYEHUS:

1. neMoHCTpaMOHHOE 000PYI0BAHUE TI0 pa3zesiaM (PU3NKH;

2. TUAAKTHYECKUE MaTepHalbl (YI4eOHUKH, MOCOOUS, CIIPAaBOYHHUKH, KaPTOUYKH, 3aaHMUs,
TECThI, MYJbTUMEAUNHBIE IPOTPAMMBI);

3. HarJsIIHBIE TOCOOMSI (KOMIUIEKTHI y4eOHBIX TaOIUIL, TIaKaThl: « DU3NYECKUE BETUIHHBI
u (yHIaMeHTaIbHbIE KOHCTAHTB», «MexayHapoaHas cuctema eauaul; CUy», «Ilepuogmdeckas
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cucTeMa XUMHUYeCKUX 3ieMeHTOB [I.M1. MeHaeneeBay, mopTPeThl BELIAIOIIMXCS YICHBIX-(DU3HKOB
Y aCTPOHOMOB);
4. maboparopHoe 000pyoBaHKE (0OIIET0 HA3HAYCHUS U TEMATHYECKUE HAOOPHI).
YuebHO-MeTonuueckoe obecreyeHue: pabouass mporpamMma y4eOHOTO —IpeaMeTa
«Duznkay, KaJeHIAPHO-TEMAaTHIECKOE IIJIAHUPOBAHUE, KOHTPOJILHO-OIIEHOYHBIE CPEICTBA.

4.1.1. OcHoBHAas1 JIUTEpaTypa:

1. Munckuii, A. A. ®usuka : yaeoHuk / A.A. [unckuid, I'.}O. ['pakoBckwuii ; moz o011, pen.
10.1. [luka, H.C. ITypeimeBoit. — 4-e uza., uctp. — Mocksa : DOPYM : UHDPA-M, 2026. —
560 c. — (Cpennee mpocdeccuonansHoe obpazoBanue). - ISBN 978-5-00091-739-8. - Tekcr :

sanektponnsii. - URL: https://znanium.ru/catalog/product/2143938 (mata oOpamicHuS:
14.08.2026). — PexxuM jocTyma: mo mojarnucke.
2.

4.1.2. JlonoJHUTEIbHAS JIUTEpATypa:

1. Mocsruna, O. B. ®usuka. Yacts 1: Mexanuka. MonekysipHas pu3nka : yueOHoe
rocodue / O. B. Mocsruna. - Mocksa : PI'VII, 2023. - 134 ¢. - ISBN 978-5-00209-021-1. -
Tekcr : anextponssiii. - URL: https://znanium.ru/catalog/product/2069314 (nara oGparieHus:
28.08.2024). — Pexxum 1ocTyna: 1Mo MOAIUCKE.

2. Tapacos, O. M. ®u3zuka: nabopaTopHbie pabOThI C BOMPOCAMH U 33/IaHUSAMU : y4eOHOE
nocooue / O.M. TapacoB. — 2-e u3., ucnp. u gorn. — Mocksa : DOPYM : UH®PA-M, 2024. —
97 c. — (Cpennee npodeccuonanbHoe obpazopanue). - ISBN 978-5-00091-472-4. - Tekcr :
anexktpoHHbi. - URL: https://znanium.com/catalog/product/2192597 (maTa oOparieHHS:
02.09.2024). — Pexxum goctymna: mo noanucke TromI'VY.

3. ®usuka. ba3oBslii ypoBeHs. [IpakTukyM mo pemieHuto 3a1ad : yaueOHoe mocoodue,
pa3paboTaHHOE B KOMIUIEKTE C YUEOHUKOM JUIsl 00pa30BaTeIbHBIX OpraHu3aIiil, peaau3yomux
oOpa3oBaTenbHbIe IPOTrPaMMBI CpefiHero npodeccruonanbHoro oopazosanus / H.C. [lypermesa,
H. E. Baxeenckas, /. A. Hcaes, B. M. YUapyrun. - Mockaa : [Ipocsemienue, 2024. - 236, [4] c. :
ui. - (YueOnuk CITO). - ISBN 9785091136852. - Tekct : anexkTponHsIif. - URL:
https://znanium.ru/catalog/product/2157456 (mata oopamienus: 28.08.2024). — Pesxxum mocryrmna:
IO TOATHCKE.

4. ®uzuka. Obmeodpazoparenbubiit kI it CI1O : anextponnas ¢popma yuebnnka / H.
C. Ilypemuesa, H. E. Baxeesckas, JI. A. Mcaes [u ap.]. - Mocksa : [Ipocsemenue, 2024. - 512 c.
- ISBN 978-5-09-115771-0. - Tekcr : anexTponHsIi. - URL:
https://znanium.ru/catalog/product/2125341 (n1ata ooparienus: 28.08.2024). — Pexxum gocrtymna:
IO TTOJIITHCKE.

4.1.3. CoBpemenHble mnpodeccHoHaNIbHbIE 0a3bl JAHHBIX M HH(POPMALMOHHBbIE
CIpaBOYHbIE CHCTEMBI:

NHuTepHeT-pecypcesl:
3naHuyM - https://new.znanium.com/
Jlans - https://e.lanbook.com/
IPR Books - http://www.iprbookshop.ru/
Elibrary - https://www.elibrary.ru/
HarnmonaneHas snextponnas oudimoreka (HOB) - https://rusneb.ru/
MexxBy30BCKast ayieKkTpoHHas onbmmoreka (MOB) - https://icdlib.nspu.ru/
«MBUC» (BJ] nepuoanueckux uznanwmii) - https://dlib.eastview.com/browse
DnexTponHas oubimoreka Tromry - https://library.utmn.ru/

NN E

4.2. JInueH3MoHHOo€e U CBOOOIHO pacnpocTpaHsieMoe NporpaMMHoe obecrneyeHue, B
TOM 4YHCJIe 0Te4eCTBEHHOI0 POU3BOACTBA
LibreOffice, mmardopmsr: Suaekc, Meccenmkep, Suaekc, TememocT.


https://znanium.ru/catalog/product/2143938
https://znanium.ru/catalog/product/2069314
https://znanium.com/catalog/product/2192597
https://znanium.ru/catalog/product/2157456
https://znanium.ru/catalog/product/2125341
https://new.znanium.com/
https://e.lanbook.com/
http://www.iprbookshop.ru/
https://www.elibrary.ru/
https://rusneb.ru/
https://icdlib.nspu.ru/
https://dlib.eastview.com/browse
https://library.utmn.ru/

12

4.3. MaTepHaJIbHO-TEXHHYECKOE o0ecnevyeHue peajau3aluu Y4eOHOro npeamera:

MynbsTMenuiiHas ydeOHasi ayIuTOpHs IJIs MPOBEACHHUS 3aHSATHH JICKIMOHHOTO THUIIA
OCHAIIICHA CJICIYIOIUMH TEXHUYECKHMMHU CpEICTBAMH OOydeHHs] W 00OpyAOoBaHHEM: ydeOHas
Me0enb, TOCKa ayIuTOpHAst, MyJIbTUMEIUIHOE MPOCKIIMOHHOE M aKyCTHUECKOe 000pyI0oBaHHUE,
NIEPCOHAIBHBIN KOMITBIOTED.

VYuebHast aynuTOpHsl JUIs TPOBEACHUS 3aHATUH CEMHHApCKOTO THIIA OCHAIeHa
CJICAYIOUIMMH TEXHUYECKUMU CPEICTBAMH 00y4eHUsI M 000pyAOBaHHEM: yueOHass MeOelb, J0CKa
ayJMTOpHAs.

AynmuTopusi Ui CaMOCTOSITENIbHOW Pa0OThI OCHAIICHA CIEAYIOIIUMH TEXHHYECKUMH
cpeacTBaMu  OoOyueHUss ©  oOopyJnoBaHmeM: ydeOHas MeOenb, JOCKa  ayJuTOpHAas,
MYJIbTHMEIMIHHOE MTPOSKIIMOHHOE U aKYCTHUECKOE 000PYI0BaHHUE, IEPCOHATBLHBIE KOMITBIOTEPHI.
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[Tpunoxenue Ne 1
K pabodeii mporpamMme JUCITUTLIAHBI

O EHOYHBIE MATEPHUAJIBI 11O YYEBHOMY IIPE/METY
Duszuka
OTkpbITast 4acTh

1. Cucrema oneHUBAHUA

KoHuTponb 1 olieHKa pe3ylbTaTOB OCBOEHHUS YYEOHON ITUCIMIUIMHBI OCYIIECTBISETCS
Iperno/iaBaTesieM B IMPOIECCe MPOBEACHHS JIAOOPATOPHBIX PadOT, yCTHOTO OIIPOCa, TECTUPOBAHHUS,
a TaK>Ke BBITIOJHEHUS 00YYaIOUIMMUICS UHIMBUYaIbHBIX CAMOCTOATEIbHBIX 3aJaHUIA.

YeTHBIE ONMPOC HA 3aHATHH TO3BOJIICT BBIACHUTH OOBEM 3HAHWUW CTYACHTA TIO
ONpe/ieieHHON Teme, pas3zaeny, npodseme. [Ipu oneHMBaHMM YCTHOIO OTBETa YUMTHIBAETCS
Ka4ecTBO W TIIOJIHOTa OTBETa Ha KOHTPOJBHBIE BOINPOCHL, CTENEHb BIAJCHHUS H3yUYCHHBIM
MaTepHaJoM IPU OTBETaX Ha JOMOJHUTEIbHBIE BOIIPOCHI.

Pedepar - cpeicTBO KOHTPOJIS,, KOTOPOE MO3BOJISIET BBISICHUTH O0BEM 3HAHUH CTYEHTA 10
OTpeIeIieHHOW TeMe, pasleny, HpobiieMe, yMEHHE KPaTKOTO YCTHOTO WM MHCbMEHHOTO
COO0O0ILIEHNUs Ha OIIPe/IeIEHHYIO TEMY, COCTaBJIEHHOE HA OCHOBE HECKOJIBKUX UCTOYHHUKOB.

Tecr — cpencTBO KOHTPOJS CTENEHU OCBOCHHS OOYYaIOIIMMHUCS TEOPETUYECKOTO
MaTepuaia u gakrorpaduaeckoro marepuaia. TecToBbIe 3aIaHUS IPE/IIONIATa0T BEIOOP BEPHOTO
BapHaHTa OTBETa M3 IMIEepeyHs [peajaraeMbelX, TpeOOBaHUE JOMOJHUTH YTBEPKICHUE
IPOMYIICHHBIM CIIOBOM, YCTAHOBUTH COOTBETCTBUE MEXIY SIBICHUSMH JINTEPATYPHOTO TMEPHO/IA.
[Ipu oueHuBaHWM PE3YyJHTATOB TECTUPOBAHMS YUUTHIBACTCA KOJMYECTBO U IMPOLIEHT JaHHBIX
00y4aroIuMcsl BEpHBIX OTBETOB.

IIpakTnueckas/JladoparopHasi pa6ora — Qopma KOHTPOJIS B yueOHOM Ipoliecce, Ipu
KOTOPOM CTYJEHTHI 10 33JaHUIO U MO PYKOBOJCTBOM MPENO0/IaBaTENs CAMOCTOSTENBHO MPOBOJISAT
OTIBITBI, U3MEPEHUS WM DJIEMEHTApHbIE MCCIEI0BAaHUS HAa OCHOBE CHEIHAbHO pa3pabOTaHHBIX
3ajanuil. Pe3ynbrarsl 1abopaTopHbIX paboT 4acTo 0OPMIISIOTCS B BUJIE OTUYETOB, TI€ TOAPOOHO
OTHCHIBAIOTCS MTPOBEAEHHBIC IKCIIEPUMEHTHI, ITOJIyYeHHbIE JaHHBIC, UX aHAIHU3 U BHIBOJIBI.

Pemenne 3axau no ¢pusuke - popma KOHTPOJIA 3HAHUM, YMEHUN U HABBIKOB, KOTOpas
MO3BOJIIET OMPEICIUTh YypPOBEHb YCBOEHHUS MaTepuana; IPOBEPUTh KauyeCTBO YCBOCHHUS;
BBISICHUTH, KAKIMH KOHKPETHBIMU JICHCTBUSMU OBJIQ/Ie] O0YUAIOIIHIACS, OTPEICITUTH BO3MOXKHBIC
MPUYUHBI 3aTPYyTHEHUH; OCYIIECTBUTH KOPPEKIIUIO.

2. ITacnopT OLeHOYHBIX MAaTepPHAJIOB

Tembl yue6HOTO OneHouHbIE MaTEepUAIbI Konun Kpurepun oniennBanus
npeaMeTa (6810bL U KOUYUECB0) (hopMynupoBka
KOHTPOJINPYEMOU
KOMIIETEHIINHU
TeKylmmii KOHTPOJIb YCIIEBAEMOCTH
Pa3znen 1. Mexanuka | YcTHbIN onpoc 31, 32,33, VY2,¥V2, | Oueuka «5».
V3,V4 OOyuaromuiicst MOJTHO

PacKpbL1 COAEpKaHHE
MaTepuaia B 00bEMe,
IIPEyCMOTPEHHOM
IIPOrpamMMoin u
yaeOHUKOM. OH U3IT0KUIT
Marepuai rpaMOTHBIM
SI3BIKOM B ONPEIEIIEHHOMN
JIOTUYECKOU
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MOCJIENOBATEIHLHOCTH,
TOYHO UCTIOJb3YS
TEPMHUHOJIOTHIO U
CUMBOJIHKY.
OO0yuaromuiicst mokasa
YMEHHUE WUTFOCTPUPOBATH
TEOPETHYCCKHUE
MOJIOKEHUSI KOHKPETHBIMU
puMepamMu, IPUMEHSTh
WX B HOBOM CUTyalluu MIPH
BBIIOJTHEHU U
MPAKTUYECKOTO 3aaHusl.
OH pOIEMOHCTPHPOBAT
YCBOEHUE paHee
U3YYCHHBIX
COIMYTCTBYIOIIHNX
BOITPOCOB,
c(hOpMUPOBAHHOCTH H
YCTOMYHBOCTh
WCIIOJIb30BAaHHBIX MPU
OTBETE YMEHHI U
HaBBIKOB.

OrneHka «4».

OTBeT B OCHOBHOM
COOTBETCTBYET
TpeOOBaHUSIM K OTMETKE
«5», HO TIpU 3TOM UMEET
OJVH M3 HEJOCTATKOB: B
M3JI0KEHUU JOMYIIEHBI
HeOOoJIbIINEe TPOOEIIbI, HE
MCKa3UBIIHE COAECPKAHUS
OTBETA, WJIA JIOMYIIEHbI
oIMOKHU WK OoJee IByX
HEJI0YETOB IIpU
OCBEIICHUH
BTOPOCTETICHHBIX
BOIIPOCOB UJIU B
BBIKJIAJIKAX.

Onenka «3».

Hemomao nmm
HETOCJIEI0BATSIBHO
PACKpBITO COACpIKAHUE
Marepuaia, HO TTIOKa3aHo
o0111ee MOHUMAaHUE
BOIIpOCA U
MPOJIEMOHCTPUPOBAHBI
YMEHUS, TOCTATOYHBIC JIJIsI
JanbHENIIEro YCBOCHHUS
MIPOTPaMMHOTO
Marepuana. menuce
3aTpyAHEHUS WIH
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JIOTYIIEHbI OIIHOKH B
ONPEACIICHUY MTOHATHUH,
UCIOJIb30BaHUU
TEPMHUHOJIOTUH, YePTEKaX,
BBIKJIQJIKAX,
UCIIpaBJICHHBIE MOCTIE
HECKOJIbKUX HAaBOSIINUX
BOIIPOCOB YUHUTEJIS.
OrneHKa «2».

He packpeiTo OCHOBHOE
coJiep>kaHue y4eOHOro
Marepuana. OOHapyKeHO
HEe3HaHUE WU
HEMIOHUMAaHUE YYCHUKOM
Oonbiel wim Haubosee
BaKHOM 4acTH y4eOHOTO
Matepuana. JlomymieHsl
OLLIMOKY B OIPEIEICHUU
MOHSTUH, IPU
WCIIO0JI30BaHUH
TEPMHUHOJIOTUH, B
PUCYHKaX, YepTexKax Uiu
rpadukax, B BBIKJIAIKAX,
KOTOPBIE HE UCITPABJICHBI
MOCJI€ HECKOJIBKUX
HaBO/ISIIUX BOTIPOCOB
YUHUTETIS.

Paznea 2.
Mouexkyasipuas
¢puszuka n
TePMOJAMHAMMKA

VYcerHbII onpoc

31,32,33,V4,VY5

Onenka «5».
OOyyarommuiics MOJHO
pacKpbL1 coiepKaHHe
MmarepHaia B 00bEMme,
IIPEelyCMOTPEHHOM
[IpOrpaMMoin u
y4eOHHKOM. OH U3TOXKIIT
MaTepuai rpaMOTHBIM
SI3BIKOM B OTIPEICIIEHHOMN
JIOTUYECKOMU
MOCJIeI0BATENbHOCTH,
TOYHO UCTIONb3YS
TEPMHUHOJIOTHIO U
CUMBOJTHKY.
OO0yuaromuiicst moxKasas
YMEHHE WILTIOCTPUPOBATH
TEOpETUYECKHE
MOJIOKEHUS KOHKPETHBIMU
pUMepaMu, PUMEHSTh
WX B HOBOU CHUTYyaIlH MPH
BBITIOJTHCHHUH
MPAKTUIECKOTO 3aJaHusl.
OH npoaeMOHCTPpUPOBAIT
YCBOCHHE paHee




16

M3YYECHHBIX
COITYTCTBYIOIIUX
BOIIPOCOB,
c(hOpMUPOBAHHOCTH H
YCTOMYHUBOCTh
MCIOJIb30BAHHBIX TIPH
OTBETE YMEHUH U
HABBIKOB.

OueHka «4».

OTBET B OCHOBHOM
COOTBETCTBYET
TpeOOBaHUSIM K OTMETKE
«5», HO TIPU TOM HMEET
OJIUH U3 HEJIOCTAaTKOB: B
U3JI0KEHUU JOMYIIEHBI
HeOOoJIbIINE TPOOEIIbI, HE
MCKa3MUBIIHNE COJIEPIKAHUS
OTBETA, WJIH JOMYIICHBI
omuOKHU 1M 6ojee IByX
HEJI0YETOB IIpU
OCBEILIEHUU
BTOPOCTETICHHBIX
BOIIPOCOB UJIU B
BBIKJIQ/IKAX.

Onenka «3».

Henonno nin
HEIOCJEeI0BATEIbHO
PACKpBITO COICpIKAHNE
MaTepuasa, HO MoKa3aHo
oO11iee MOHUMaHUe
BOIIpOCA U
MIPOJIEMOHCTPUPOBAHBI
YMEHHUS, TOCTATOYHBIE JIJIs
JAIBbHENIIETO YCBOCHHUS
MPOrPaMMHOTO
Marepuaina. menuce
3aTpyIHEHUS WIN
JOTYIIEHBI OITUOKU B
ONPEACIICHUY TTOHATHUH,
WCIIOTH30BaHUH
TEPMHUHOJIOTHH, YePTEXkKaxX,
BBIKJIQJIKAX,
WCIIPaBJIEHHBIC MTOCTIE
HECKOJIbKUX HABOSIINUX
BOITPOCOB YUHUTEIIS.
OueHka «2».

He packpsiTO 0OCHOBHOE
coJiepkaHue y4eOHOTO
Marepuana. OOHapyKEeHO
HE3HaHUE WU
HENOHUMAaHUE YYEHUKOM
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Oosblueil win Haubosee
BXHOU YacTH y4eOHOTO
Matepuana. JlomymieHsl
OIMOKH B OIIpEICIICHUH
MOHSATUH, TPU
MCIOJIb30BaHUN
TEPMHUHOJIOTUH, B
PUCYHKAX, 9epTekKax Uiu
rpadukax, B BBIKJIAKAX,
KOTOPBIC HE UCTIPABIICHBI
MOCJIe HECKOJIBKHUX
HABOJISIIIUX BOIIPOCOB
YUUTETIS.

IIpome:xyTouHas
arrecranms-
KOHTPOJIbHasA padoTa
1 cemecTp

Pemenune 3anau

V1-V5
31-33

«5» (3 6asna).
[TpuBeneHo noxHoe
MPABWJIBHOE PEIICHHE,
BKJIIOUAIOIIEE CIEAYIOLINE
3JIEMEHTBI: BEPHO
3aMMucaHo KpaTkoe
yCIIOBHE 3a7Ia4H,
3anucaHbl ypaBHEHUS U
(dbopMyIIBl, MPUMEHEHHUE
KOTOPBIX HEOOXOIUMO U
JOCTATOYHO JIISI PEIIICHHUS
3aJlau¥ BHIOPAHHBIM
CII0COOOM, BBIIOIHEHEI
HE00X0/IUMBbIE
MaTeMaTHYECKHE
npeoOpa3oBaHus U
pacd€Thl, TPUBOASIINE K
MPaBUJILHOMY YUCIIOBOMY
OTBETY, U MPEJICTABJICH
OTBET.

«4» (2 6anna).
[TpaBuiIbHO 3amucaHbl
HeoOxouMble (HOPMYIIbI,
MIPOBEICHBI BHIUMCIICHHUSI,
Y TIOJTy4Y€H OTBET (BEpHBII
WJIM HEBEPHBIN), HO
JoTyIeHa omuoKa B
3aMucu KPaTKoro YCIOBUS
WM TIEPEBO/IC CIMHUIL B
CH.

«3» (1 6an). 3anmucansl 1
HCIIOJIb30BaHbI HE BCE
UCXOAHbIE (GOPMYIIBI,
HEOOXOUMBIE IS
peIIeHUS 3a]Ia9H, WITH
3aMMCcaHbl BCE UCXOIHBIC
(dhopMyJIbl, HO B OJTHOU U3
HUX JONYyIIeHa OuInOKa.
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«2» (0 6ans0B). Bee
CJIy4au BBITIOJTHECHWS,
KOTOpBIC HE
COOTBETCTBYIOT
BBIIIICYKa3aHHBIM
KPUTEPUSIM BBICTABJICHUS
1, 2 unu 3 6anios,
pa3pO3HECHHBIE 3aITHUCH,
OTCYTCTBHE MOIBITOK
BBITIOJIHCHHMS 3aJaHUS.

Paznea 3.
DJIeKTPOANHAMMKA

VYerHbll onpoc,

31,32,33,V2

Oruenka «5».
OO0yyaromuiics MoJHO
PacKpbL1 coiepKaHKe
MaTepuaia B 00bEMe,
MPEeAYyCMOTPEHHOM
MPOrpaMmMoit u
yaeOHUKOM. OH U3IT0KHIT
MaTepuaj rpaMOTHBIM
SI3bIKOM B OIPEIEIEHHON
JIOTUYECKOMU
[10CJIEI0BATENbHOCTH,
TOYHO HCTIONb3YSI
TEPMUHOJIOTHIO U
CUMBOJIHKY.
OO0yuaromuiicst moxkazain
YMEHUE WUTFOCTPUPOBATH
TEOPETHUECKUE
MOJIOKEHUSI KOHKPETHBIMU
puMepamMu, MPUMEHSTh
UX B HOBOM CUTyalluu MpH
BBITIOJTHCHUH
MIPaKTUYECKOTO 3aJaHusl.
OH nposeMOHCTpUpPOBa
YCBOEHUE paHee
M3YUYEHHBIX
COMYTCTBYIOIIMX
BOIIPOCOB,
c(hOpMUPOBAHHOCTH H
YCTOMYHBOCTh
MCIOJIb30BAaHHBIX MPU
OTBETE YMEHHI U
HaBBIKOB.

Ouenka «4».

OTBET B OCHOBHOM
COOTBETCTBYET
TpeOOBaHUSAM K OTMETKE
«5», HO TIPU A’TOM UMEET
OJIMH U3 HEI0CTAaTKOB: B
W3JI0’KEHUU JOMYIIEHBI
HeOouplIHe TPOoOebl, He
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MCKa3HUBIIHNE COJIEPIKaHUS
OTBETA, WJIA JTOMYIIEHbI
omuOKH WM 6oJiee IBYX
HEJI0YETOB IIPU
OCBEILEHUU
BTOPOCTEIIEHHBIX
BOIIPOCOB UJIU B
BBIKJIQJIKAX.

OneHka «3».

HenosHo nin
HEMocle0BaTeIbHO
PACKpBITO COACpIKAHUE
MaTepuaia, HO MoKa3aHo
o01iee MOHUMaHKE
BOIIpOCa U
MIPOJIEMOHCTPUPOBAHBI
YMEHHUS, TOCTATOYHBIE JIJIs
JAIBHENIIETO YCBOCHHUS
MPOrPaMMHOTO
Marepuana. menuce
3aTpyIHEHUS WIH
JOMYIIEHBI OIMOKU B
OTpeIeTICHUH MOHSATHI,
WCIIO0JIH30BaHUH
TEPMHUHOJIOTUH, YepTexax,
BBIKJIQJIKAX,
UCIIPaBIIEHHBIE MTOCIIE
HECKOJIBKUX HABOJISIIINX
BOIIPOCOB YUHUTEIS.
Orenka «2».

He packpeiTOo 0OCHOBHOE
coJiepkaHue y4eOHOro
Matepuana. O6HapyXeHO
HE3HAHUE WIH
HEMOHUMAaHUE YYEHUKOM
OompIielt wim Hanbosee
BaXHOM 4acTH y4eOHOTO
Marepuaia. JJomynieHsl
OILITMOKY B OIPEICTICHUH
MIOHATUH, TIPH
WCIIOT30BaHUH
TEPMHUHOJIOTUH, B
PUCYHKAX, YepTexKax Uin
rpadukax, B BBIKJIAIKAX,
KOTOPBIE HE UCTTPABJICHBI
MOCJI€ HECKOJIBKUX
HaBOISIUX BOTIPOCOB
YUUTEISL.

nabopaTopHas pabora

«5» - Moxer
CaMOCTOSITEIILHO
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BBITIOJTHUTh
nabopaTtopHyto paboTy.
Cnenats Bce
COOTBETCTBYIOIIINE
M3MEpEeHUs U aHaN3
MOJTy9YCHHBIX JaHHBIX.
MosxeT copMupoBath
MOJIHBIM OTYET MO
BBITAJICHHOM
naboparopHoii padore.
«4» - MoXeT BbIIIOJIHUTh
nabopaTtopHyIo paboTy
M0J1 YaCTUYHBIM
KOHTPOJIEM
npenoaaBaTes.
Cnenatb Bce
COOTBETCTBYIOIINE
HU3MEpEeHUSI.

Mosxet copMupoBath
OTYET MO BBHINAJIECHHOU
nabopaTopHoOU padore.
«3» - MOXeT BBIIIOJTHUTH
nabopaTtopHyIo padoTy
10JT KOHTPOJIEM
npenojaBaTens.
Crenarts Bce
COOTBETCTBYIOIIINE
HU3MEpEHUS TIPU TTOMOIIIH
npenojaBaTens.

MosxeT cdopMupoBath
HEMOJHBIA OTUET MO
BBITIOJICHHOM
nabopaTopHoii paborte.
«2» - Pe3ynbraThl HE
JOCTUTIIA TTIOPOTOBBIX
KPUTEPHEB.

Pa3zgen 4. Onruka

VYceTHbII onpoc

33,V2,¥2,V3,V4

Ouenka «5».
OOyuaromuiicst moJTHO
PacKpbLI COAepKaHUE
MaTepuaia B 00bEMe,
MpeAyCMOTPEHHOM
IIPOrpamMMoin u
yueOHIUKOM. OH U3TO0KUIT
Marepuai rpaMOTHBIM
SI3BIKOM B OIPEIEIIEHHON
JIOTUYECKOM
MOCJIE/I0BATEIbHOCTH,
TOYHO HUCTIONB3YS
TEPMUHOJIOTHUIO U
CUMBOJIMKY.
OOyyvaromuiics moKasasn
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YMEHHUE WUTFOCTPUPOBATH
TEOPETUYECKHE
ITOJIOKEHUSI KOHKPETHBIMU
puMepamu, NPUMEHSTh
UX B HOBOM CUTyaluu IIPU
BBITIOJIHCHUH
MIPAKTUYECKOTO 3aJaHusl.
OH poJIEeMOHCTPUPOBAT
YCBOEHUE paHee
M3YUYEHHBIX
COIYTCTBYIOIIHUX
BOIIPOCOB,
c(hOpMHUPOBAHHOCTH U
YCTOMYHBOCTh
WCIIOJIb30BaHHBIX IIPU
OTBETE YMEHHU U
HaBbBIKOB.

Ornenka «4».

OTBET B OCHOBHOM
COOTBETCTBYET
TpeOOBaHUSAM K OTMETKE
«5», HO IIPH 3TOM UMEET
OJIUH U3 HEI0CTAaTKOB: B
W3JI0KEHUU JOIMYIICHBI
HeOoubLIMe TPoOebl, He
MCKa3MUBIINE COJIEPIKaHUS
OTBETA, WJIA JOMYIIEHbI
olMOKHU 1M Oosee IByX
HEJI0YETOB IIPU
OCBEILEHUU
BTOPOCTENIEHHBIX
BOIIPOCOB UJIU B
BBIKJIaJIKaX.

Onenka «3».

Henonxo nin
HEMNocJe0BaTENbHO
PACKpBITO COACpIKAHUE
MaTepuasa, HO MoKa3aHo
o0111ee MOHMMaHue
BOIpoca U
MIPOIEMOHCTPUPOBAHBI
YMEHUS, JOCTATOYHBIE IS
JAIbHENIIETO YCBOCHHUS
MIPOTrPpaMMHOTI0
Marepuaina. Imenuce
3aTpyAHEHUS WIH
JIOTTYIIEHBI OITUOKH B
ONPEACIICHUY TTOHATHUH,
WCIIOJIb30BAHUH
TEPMUHOJIOTUH, YepTEKaX,
BBIKJIAJIKAX,
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UCTIpaBJICHHBIC TIOCIIC
HECKOJIbKUX HABOIAIINX
BOIIPOCOB YUHTEIIS.
Oruenka «2».

He packpbITo OCHOBHOE
cojiepKaHue y4eOHOoro
Mmatepuaia. OOHapyKEeHO
HE3HAHHWE WIIN
HETMIOHUMAaHUE YIYCHUKOM
OobIel wim Haubosee
Ba)XHOH YacTH y4eOHOTO
Marepuaia. JonynieHsl
OLIMOKH B OIPEICIICHUH
MOHATUH, TIPH
UCIIOJIb30BAHUU
TEPMHUHOJIOTHH, B
PHUCYHKaX, 4epTexax Hiu
rpaduKax, B BBIKJIIKAX,
KOTOPBIC HE HCIIPABIICHBI
MOCJIe HECKOJIBKHIX
HABOJISIIUX BOIIPOCOB
YUUTEIIS.

Pa3nen 5. DeMeHTHI
KBAaHTOBOH (U3UKHU

YcTHbIM onpoc

31, 32,33, V2,V2,
V3,V4

Orenka «5».
OOyyJarommmiics IMOJIHO
PacKpbLUI CoiepKaHUE
MaTepuaia B 00bEMe,
IIPEyCMOTPEHHOM
IIPOrpamMMoin u
yueOHUKOM. OH U3T0KHIT
MaTepuai rpaMOTHBIM
SA3BIKOM B OIPEIEIEHHON
JIOTUYECKOM
IIOCJIEI0BATENBHOCTH,
TOYHO UCTIONb3YsI
TEPMHUHOJIOTHIO U
CHUMBOJIUKY.
OOyyaromuiics moKazasn
yMEHHE WIUTFOCTPUPOBATH
TEOPETUYECKHE
MOJIOXKEHUSI KOHKPETHBIMU
npuMepamu, NPUMEHSITh
WX B HOBOW CHTyalluu MIpH
BBITTOJIHEHUH
MPAKTUYECKOT0 3aJaHusl.
OH npoaeMoHCTpUpOBal
YCBOEHHE paHee
M3YUYEHHBIX
COIYTCTBYIOIINUX
BOIIPOCOB,
c(hOpMHUPOBAHHOCTH U
YCTOMYHBOCTh
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MCIOJIb30BAHHBIX MIPU
OTBETE YMEHHU U
HABBIKOB.

Oruenka «4».

OTBET B OCHOBHOM
COOTBETCTBYET
TpeOOBaHUSAM K OTMETKE
«5», HO IIpU 3TOM UMEET
OJIMH U3 HEJIOCTATKOB: B
W3JI0KEHUU JOIMYIICHBI
HeOoJbIIre TPoOebl, HE
MCKa3UBIIHE COACPKAHUS
OTBETa, WU JOMYIICHbI
olMOKHU WM 6osee IByX
HEJOYETOB MPU
OCBEIICHUHU
BTOPOCTETIEHHBIX
BOITPOCOB UJIU B
BBIKJIa/IKaX.

Ornenka «3».

Henosno nin
HETOCJIe10BATEILHO
PacKpBITO CO/IepIKaHUE
Marepuaia, HO TIOKa3aHo
o01iee MOHUMaHHe
BOIIpOCa U
MPOJIEMOHCTPUPOBAHBI
YMEHUS, TOCTAaTOYHBIE JIJIst
JaNbHENIIEr0 YCBOCHHUS
MIPOTPaMMHOTO
Matepuana. Umenuce
3aTpyAHEHUS WIH
JIOTYIIEHBI OITHOKH B
OMPEICIICHUY TTOHATHI,
HCIIO0JIb30BaHUH
TEPMUHOJIOTHH, YepTEkKaxX,
BBIKJIQJIKAX,
WCIIPaBJIEHHBIC MTOCTIE
HECKOJIbKUX HABOSIINUX
BOIIPOCOB YUHUTEIIS.
Ouenka «2».

He packpeiTo 0OCHOBHOE
coJiep>kaHue y4eOHOro
Matepuana. O6HapyKeHO
HE3HAHUE WIH
HEMOHUMAaHUE YYEHUKOM
OobIel wim Haubosee
BaXHOM 4acTH y4eOHOTO
Marepuaia. JJomynieHsl
OUIMOKU B OIpEeIICHUH
TOHSTUH, TPU
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UCIIOJIb30BAHUH
TEPMUHOJIOTHH, B
PHCYHKaX, 4epTeKax WU
rpaduKax, B BBIKJIQIKAX,
KOTOpBIE HE UCIIPABIICHBI
[I0CJI€ HECKOJIBKUX
HaBOJAIINX BOIIPOCOB
YUUTEIS.

Pa3nea 6.
AcTpodusnka

Pedepar

31,32,33,V2,¥2,
V3,V4

OrneHka «5» cTaBUTCH,
€CJIN y4aluiics riryooko
Y TIOJTHO paccMOTpes
MOAHATYIO TIpoOIEMYy,
MOKa3aj yMEHUe
BBIJICTISITH TJIABHOE,
aHAIIM3UPOBATh, CyMell
NPaBUIBHO OTOOPATh
bakTUyecKui MaTepuan
JUTSL apTyMCHTAIINH,
MOKa3aj yMEHUe
CpaBHHBATH
pedepupyembie
HUCTOYHUKH, PA3HBIC TOYKU
3peHusi, TeMa Hay4yHO
obocHoBaHa. Pedepar
HaMUCaH MPaBUIbHBIM
JTUTEPATYPHBIM SI3BIKOM,
rpaMOTHO 0(hOpMIIEH.
Ornenka «4» cTaBUTCH,
€CIIM TIOJIHATas IpobiieMa
packpbITa MOJTHO,
MOKa3aHO YMEHUE
BBIJICTISITH TJIABHOE,
aHaAIIM3UPOBATh, HO
HEJ0CTAaTOYCH
bakTUyeCKui MaTepuan
JUIsl apryMmeHTanuu. Tema
Hay4YHO 00OCHOBaHA, HO
CPaBHHTEIHLHOTO
MaTepuasa HeJOCTaTOYHO.
Pedepar nanncan
MPaBUJIbHBIM
JUTEPATYPHBIM SI3BIKOM,
€CTh 3HAUUTEIbHbBIE
HapYIICHHS
MOCIIEI0BATEIHLHOCTH.
OdopmiteH rpaMoTHO.
Onenka «3» cTaBUTCH,
€CJIH TOHATAs MpodIeMa
pacKpbITa HEIOCTATOYHO
MOJIHO, HE BCeraa
MPABWJIBHO BBIJICISICTCS
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r1aBHOE, OeieH
(bakTHUecKuit MaTepua,
MaJio UCHOJIB30BaHO
JOTIOJIHUTEIBHON
nutepatypsl. Pedepar
oopmiIeH mpaBUIBHO, HO
UMEIOTCS
HE3HAYUTEIbHBIC
HApYILICHUS JIOTUKU.
Hanucan rpamoTtHoO.
OreHKa «2» CTaBUTCH,
€CITU TOIHATAs mpodieMa
HE PacKphITa, €CTh
CepbE3HBIE OLMOKH 10

COJICPKAHUIO.
Utorosas arrectammust | Tect V1-V7 100%-80% - otu1.
— 31-34 79%-60% - xop.
muddepeHInpoBaHHbBIN 59%-40% - ynoBi.
3a4eT 2 ceMecTp 39% - Hey.

3. TunoBble OLIEHOYHbIE MATEPHUATBI

Bonpocut ona yemuozo koumpoas (Pazoen 1, Pazoen 2):

1. Usmepenue Gpuanyeckoil BETMUYUHBI. 3HAU€HNE U pa3Mep PU3NUECKON BETUUHUHBI.

2. Mukpometp. OCHOBHBIE 3JIEMEHTbI MUKpOMeTpa. EnuHMIIBI n3MepeHus (U3N4ecKux
BEJIMYMH.

3. [lorpemnoctn u3MepeHus Qusnueckux BeauuuH. OTHOCHTENbHas W aOCONIIOTHAS
MIOTPELIHOCTH U3MEPEHUM.

4. Knaccudukanus norpemsocTeit u3MepeHHi.

5. [lorpemnocTs npubopa. Kitaccudukanus morpemHocTe u3sMepeHui.

6. [ToHATus: ABUXKEHNUE, OTHOCUTEIBHOCTD JIBH)KEHUSL.

7. Cucrema otcyera.

8. MarepuanbHas TOUKa.

9. TpaekTopusi, MPOHACHHBIN TYTh, BEKTOP NEPEMETIICHHS.

10. PaBHOoMepHOe BUkeHHE. CKOPOCTb.

11. PaBHOYCKOpEHHOE IBUKEHUE. Y CKOPEHHE U €r0 COCTaBJISIONINE.

12. JIBmxeHue 1o OKPYKHOCTH. YTIIOBasi CKOPOCTh U YTIIOBOE YCKOPEHHE.

13. CBs13b IMHEHHBIX U YTJIOBBIX KHHEMATHYECKUX BEJIMIHH.

14. Knaccuueckast MexaHuKka. [ paHuUIIbl €e MPUMEHUMOCTH.

15. UnepuuanbHble cucteMbl oTcuera. [lepBblil 3akoH HproToHa.

16. B3aumogeiictBue Ten.

17. Macca, nmmyinbc, cuna. Bropoi 3akon HeroToHa.

18. Ipunuun cynepno3unuu cui. Tperuii 3akon HeroToHa.

19. Cuet B ipupope. ['paBuTtanyionHast cuina. 3aKOH BCEMHUPHOTO TSATOTCHUS.

20. Cuuia TspKecTH U Bec Tena. HeBecoMocCTb.

21. Cuuna ynpyrocta. 3akoH ['yka.

22. Cuia TpeHus.

23. Pabota. MomuocTs. KuHeTnueckast ¥ moTeHIUAIbHAS SHEPTH MaTepUATIbHON TOUKH.

24. 3aKoH COXpaHEHHs ITOJIHOW MEXaHHMYECKOW YHEPTUN MaTepPUaIbHON TOUKH.

25. MoMeHT uMITyJIbca MaTepHAIbHON TOYKH. MOMEHT CHIIBI.
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26. 3aKOHBI COXPaHEHUS UMITYJIbCAa U MOMEHTA UMITYJIbCa MaTePHAIbHON TOUKH.

27. IlonsiTHe UICANBHOTO Tra3a.

28. YpaBuenue Knaneiipona-Menpeneena.

29. Ocnonoe ypasaenue MKT uneanbHoro rasa.

30. PaBHOBeCHBIE M HEPABHOBECHBIC COCTOSIHUS; BPEMsI peJlaKcallny.

31. [TapameTpbl MaKpOCKOIUYECKOH CHCTEMBI, 3aJalolllie €€ PaBHOBECHOE COCTOSHHE:
0o0beM, JIaBIICHHE, TEMIIEpaTypa.

32. Pactipenenenue Makcsemna. Pacnipenenenne bonbiimana.

33. [IepBoe Ha4aJIO TEPMOTUHAMHUKH.

34. TennoeMKOCTh HICATBHOTO Ta3a.

35. Bropoe Havano TepMOAMHAMUKH.

36. YpaBuenue Ban-nep-Baannca.

Konmponvnaa paboma

Bapmanr 1
3agauya 1. Onpenenute CpEAHIOI CKOPOCTh IBMXKEHUSI aBTOMOOWIIS, €CITH Ha MpoxoxkaeHne myTu 10 kM
noTpedoBaiock 15 MuH, a Ha 25 KM — 35 MUH.
HNucTpykmus: OTBeT 3anMcaTh ¢ OKPYIJIEHHEM 10 1eCSIThIX

3agaya 2. M9 MOAKUHYIIH BEPTUKAIBHO BBEPX Ha BHICOTY 5 M. C KaKO# CKOPOCTHIO OBLT TOAOPOIIeH MsTa?
ConpoTuBIeHHEM BO31yXa peHedpeus. g = 10 m/c?
Hucrpykuusi: OTBeT 3anMcaTh ¢ OKPYIJIeHUEM /10 AecsThIX

3anaua 3. Onpenenute napieHue B uacanbHoM rasze npu temmneparype 300°C. KonueHTpamus MOJIEKyI
raza 10% 1/m°.
HucTpyknus: OTBeT 3anMcaTh ¢ OKPYIJIEHUHEM JI0 TeCAThIX

Bapuanr 2
3apaua 1. Onpenenure CpeAHIOI0 CKOPOCTh ABMXKCHHS YEJIOBEKa, €ciii Ha npoxoxkiaeHue nytu 100 m
norpedoBaock 90 ¢, a Ha 200 m — 160 c.
HNuctpyknusi: OTBeT 3anUcaTh ¢ OKPYIJIEHUEM 10 1eCAThIX

3agaya 2. Msty HOAKUHYJIN BEPTUKAIBHO BBEPX Ha BEICOTY 2 M. C Kakoil CKOPOCTHIO OB HOAOPOIIEH MsT4?
ConpoTuBjieHneM BO3yXa IpeHedpeus. g = 10 m/c?
HNucTpykmusa: OTBeT 3anMcaTh ¢ OKPYIJIEHHEM 10 1ecIThIX

3agaya 3. Onpenenure qaBieHHE B HaealbHOM rase npu temmeparype 400 K. Konnenrpauusa monekyn
rasa 102 1/m3.
HNacTrpyknusi: OTBeT 3anMcaTh ¢ OKPYIJIEHHEM A0 1eCSIThIX

Bonpocut ona ycmnozo koumpons (Pazoen 3):
DNEeKTpUUECKU 3apsi.

3aKOH COXpaHEeHHMsI SJIEKTPUUECKOTO 3apsiia.

3akoH KynoHa.

DIJIEKTPOCTATUYECKOE MOJIE.

Hamnps>keHHOCTB 27IEKTPUUECKOTO OIS,

Pabora nosns npu nepeMenieHnu 3apsaa.

[ToTeHnnan 3MeKTPOCTATUUECKOTO TOJIS ¥ €T0 CBSI3b C HANPSKEHHOCTBIO MOJIS.
DnekTpuyeckas eMKOCTh YEIUHEHHOTO ITPOBOJHHKA.
Kongaencaropsl. CoequHEHNE KOHEHCATOPOB.

10 JIMPIEeKTPUKH B SJIEKTPUIECKOM TIOJIC.

11. JImpnextpuueckasi IPOHULIAEMOCTb U BOCIIPUUMYHUBOCTb.
12. TlocTOSHHBIN PNEKTPUIECCKUIN TOK.

CoNoORrWNE
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13. Dnektpuyeckuii TOK, CHia ¥ INIOTHOCTh TOKA.

14. 3axon Oma s ydacTka Ienu.

15. CompotuBnenue mnpoBoanuka. llocinemoBarenbHOe U MapajieibHOE COEIMHEHUE
MIPOBOJIHUKOB.

16. CropoHHHE CWIBL. DNEKTpoIBIKYyIIas cwuia. Mcrounukm Toka. 3akoH Oma st
yudacTka, cogepsxauiero IC, u i 3aMKHYTOH LIETIH.

17. Pabora u momntHOCTh TOKA. 3akoH JIkoyins-Jlenma. PasBerBinennbie nenu. [IpaBuma
Kupxrodga.

18. Ilpupona Toka B Mmetamuiax. Onbitel Manaenemtama u Ilananexkcu, TonmeHa u
Crroapra. 3aBUCHUMOCTh CONPOTHUBJIEHMSI METAJUIOB OT TemmepaTypel. lloHsatue o
CBEPXITPOBOAMMOCTH.

19. Dnexrpuueckas auccouunanus. 3akoHsl Dapanes.

20. MarsHuTHOE 1oJie U 3JIEKTPOMarHUuTHAs UHAYKIIHSL.

21. MarHuTHOE TOJIe ¥ €T0 XapaKTePUCTUKU. B3anMoneiicTBIE MOCTOSHHOTO MarHUTa U
toka. Cuiia Amnepa.

22. BzanmMopelcTBHEe TMapajUleTbHBIX TOKOB. JleiicTBMe MarHMTHOrO TONs  Ha
aBwxymuiics 3apsan. Cuna Jlopenna.

23. 3akon buo-Casapa-Jlamaca.

24. MarauTHOE I0JI¢ B MarHETHKaX.

25. [lapamarHeTuku, TMaMarHeTUKU U peppoOMarHeTHUKH.

26. MarHuTHBIN MMOTOK.

27. 3aKoH >NeKTpoMarHuTHON nHAyKuuu Dapases u npasuio Jlenma.

28. Camounnykuus. Bzanmuas unaykuus. 3/]C camonHIyKIum.

29. VHIyKTUBHOCTH IPOBOJHUKA U B3aUMHAsI MHAYKIHS.

30. DHeprust MarHUTHOTO TTOJTSL.

3agaHus K J1a0OPATOPHBLIM 3aHATHAM

3ananus Ha Ta0OPATOPHBIX 3aHATHIX UCHOIB3YIOTCS JJIS OLIEHKH YMEHHUH MO OTIEIbHBIM
TeMaM JUCHUILTHHEL. OTUeT olleHuBaeTcs B 0amiax «3», «2», «1» unu «0y.

CogepxaHue OTYeTa U KPUTEPHUH OLIEHKHU OTBETA JOBOJASTCS 10 CBEACHUS O0YUaIOIINXCS B
Havajie 3aHATHN. OleHKa OOBSBIISIETCS HEMOCPEACTBCHHO TMOCIE CaYd OTYETa W MPOBEPKH TIO
BBHITIOJTHEHHOMY 33/IaHUI0 Ha TEKYIIIEM WIH CIEeIyIOIIeM 3aHITHH.

baaa Kputepuii oueHuBaHus JJIsi NPpaKTHYecKUX 3aanuii (9 cemecTp)

3 MoXeT caMOCTOSITEJILHO BBITOJIHUTE JIJA00OPaTOPHYIO padoTy.
CraenaTb Bce COOTBETCTBYIOIINE U3MEPEHUSI U aHATN3 TOTy4YE€HHBIX JaHHBIX.
Moxet chopMHpOBATH IOJHBII OTYET 110 BHINIAJICHHOM JlabopaTopHOii padoTe.

2 Mo>XeT BBIIIOJIHUTH JJa00OPATOPHYIO PadOTY 1101 YaCTUYHBIM KOHTPOJIEM MPEIo1aBaTels.
CraenaTb Bce COOTBETCTBYIOIINE U3MEPEHHUS.
MoxeT chopMHpOBATh OTUET N0 BHINAICHHOH J1abopaTopHOi pabore.

1 Mo>XeT BBIIOJIHHUTH JJa00OPATOPHYIO Pa0OTY 101 KOHTPOJIEM ITPENoaaBaTesl.
Crenatb Bce COOTBETCTBYIOIINE H3MEPEHUS IPY IOMOIIH IIPETIOAaBATENs.
MosxeT chopMHPOBATh HETIOJIHBIH OTYET 10 BRINAJIICHHOH JTabopaTopHOii padore.

0 Pe3ynpTaThl HE TOCTUIIM IOPOTOBBIX KPUTEPUEB.

3adanua:
1. V3yunTtsb nepevyeHp npeiaraeMbix 1a00paTOpHBIX padoT.
2. O3HAKOMHTBCS C TEXHUKOW Oe30macHOCTH Tpu pabore B JabopaTopuu OOmEeH u
HKCIEPUMEHTAIBHON (DUBHKH.
3. TloaroToBUTHCS K BHITIOJIHEHUIO JIAOOPATOPHOU paboThl (IpopaboTKa TEMBbI, KOHCIICKT,
U3y4eHHE COOTBETCTBYIOIIETO 00OPYI0BAHUS).
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4. BremonHenue nabopaTopHOil paboThl (MccleqoBaHUE, pabdoTa ¢ 00OpyAOBaHHEM,
CHATHE ONPEIEICHHBIX MapaMETPOB UCCIIETyEMBIX O0OBEKTOB).
5. OdopmiieHre OTYETA U aHAIHU3 PE3YJILTATOB.

Bonpocs! 151 yctHoro kouTpoJs (Pazgen 4)

1. Uctopuyeckuii 0630p yueHus o cBeTe. DNEeKTpOMarHuTHas IpUpoJia CBETa.

2. OCHOBHBIE CBETOBBIC M PHEPTETUUECKUE BEIMYMHBI M €AMHUIBI NX U3MEPEHUS. 3aKOH
ocBemmEHHOCTU. [IpubopHI 117151 U3MEPEHUS CBETOBBIX BEIMYUH (JIIOKCMETPBI, (POTOMETPHI).

3. Cnoxenue cBeTOBBIX BOJH. [Ipuniun cyneprnosunun. UaTepdepenius.

4. KorepentHocth. Metonbl Habmogenuss wHTepdepeHunn B ontuke (Mmeron FOHra,
ousepkano u ounpusma Openens, bunuH3za, 3epkaio Jlnoiaa).

5. [IByxmyueBas uHTephepeHIIns, BO3HUKAIOIAS MIPU OTPAKECHUH U MPOXOKICHUHN CBETa
B TOHKHX IUIEHKAaX U IUIACTUHKAX.

6. [Tonocel paBHO#M TommuHbl ¥ paBHoro HakioHa. Komnbia Heiorona. Ilpumenenue
uHTephEepeHIIMY B Hayke M TeXHHKE (MHTEepepoMeTphl, HUHTEPPEPEHIMOHHBIE (QHUIBTPHI,
MPOCBETIICHUE ONTHUKH).

7. SlBnenne mudpaknuu ceera. [lpuanun [roiirenca-®penens. dudpakmus Dpeners.
Meton 30H @penens. 30HHbIE U (a30BbIC MIACTUHBI.

8. Mudpaxius Openenst Ha KPyTiIoM dKpaHe, OTBEPCTHH M HA KPArO MOTYTIIOCKOCTH.

9. Hudpaxus OpayHrodepa Ha MIETH.

10. dudpakuus cBeta Ha TUPPAKIUOHHON PEIIETKE.

11. lucniepcus 1 pa3peniaronias CocOOHOCTb peETKU. Buibl An@pakiinoHHBIX PeMIETOK
U UX [IPUMEHEHHUE.

12. T'eomerpuueckass ONTHKA Kak MpelenbHbIM ciyyail BomHOBOHM ontuku. [Tpuniun
®epma. BeiBo1 3aKOHOB OTpa)XEHUS M IIPEJIOMIIEHUS CBETA HAa OCHOBE NpuHnuna depma.

13. [IpoxoxeHne cBeTra yepe3 IUIOCKOMApaJIeNIbHYI0 IUIACTMHY W mpusMmy. llomHoe
BHYTpPEHHEE OTPa’KEHUE.

14. OrpaxxeHue M TpenoOMJICHMS CBeTa Ha cdepuueckoil mnosepxHocTu. Hyneoii
nHBapuant A66e. Cepuueckoe 3epkaro.

15. Tonkue nun3bl. OnTHueckas cuna JuH3BL Dopmyna nuH3bL. LleHTpupoBaHHas
onTuyeckas cucrema. [loctpoenue n3o0paxeHuil.

16. AGeppauuu onTUYECKHX cUCTeM (cepudeckass M XpoMaTH4ecKas, aCTUIMaTH3M,
KOMa, TUCTOpCHsl). MeTo1bl yCTpaHEHUS! HEIOCTATKOB ONTHYECKUX CHCTEM.

17. Ontuueckue mpuOOpHI (JTyIa, MUKPOCKOII, TENECKOT, (hoToamnmapar, mpoeKkTop).

18. Pazpematromasi CiocOOHOCTh ONTHYECKUX pHOOpoB. CBeTOCHIIAa OOBEKTHRA.

19. DnexkTpoMarHuTHas TEOpPHUs OTPaKEHHUsI M MPEIOMIICHHUsI CBETa Ha TpaHMIE pas3jera
IByX cpen. Dopmyiibl OpeHernsi.

20. [Tongpuzanust cBeTa NpH OTpPaKEHUM M TpenomiieHHH. 3akoH bprocrepa. Croma
Cronerosa.

21. PactipocTpaHenus cBeta B Kpuctamiax. [[BoiiHoe nmyuenpenomiienue. Ilomspuzamus
CBeTa MpU ABOWHOM JIyderpesioMJIeHnH. BOIHOBbIE MOBEPXHOCTH B KpUCTAIIIaX.

22. TlonsapuzaTopsl U aHAIM3aTOPHL. 3aKoH Maitoca.

23. NHTepdepeHnns TMHEHHOTO MOISIPHU30BAHHOTO CBETA.

24. Bparenue miockocTu nonspusanuu. [lonspusannonssie npubophl U UX IPUMEHEHHUE.

25. lucriepcust cBera. HopmanpHas W aHOMaibHas JUCIIEPCHS CBeTa. DJICKTPOHHAS
Teopus AUCIIEPCUH CBETA.

26. CxopocTb cBeTa. MeTo bl H3y4eHHsI CKOPOCTH cBeTa. DazoBast U TPyIIOBas CKOPOCTH
CBETa.

27. OnpITBI 1O PACTIPOCTPAHEHHIO CBeTa B ABWKymehcs cpeae. (Onbitel duzo u
Maiikenscona-Mopin).
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28. DddexT Jlomnepa B ONTHUKE.

29. PaccestHus cBera.

30. [Tormomenue cBera. Koaddunument mnornomenus. 3akoH byrepa. Cnektp
MIOTJIOICHHSI.

Bomnpocs! 1iist yetHoro kourpoas (Pasmen 5)

1. TennoBoe w3mydeHWe. BenuuuHbl, XapakTEpU3YIOIIME TEIJIOBOE U3JIy4YCHHUE.
(OHepreTnueckass CBETHUMOCTh, CHEKTpalibHas IJIOTHOCTb JHEPreTHMYECKOM CBETHUMOCTH,
norJonaTeNbHas CHOCOOHOCTh Tel). AGCOTIOTHO YEPHOE TEIO.

2. Pe3ynbpTaThl 3KCIIEPUMEHTANIBHBIX HCCIIEI0OBAaHUN paclpeesieHUusl SHEPTUU B CIEKTPax
TEIUIOBOTO U3JTY4YEHUSI.

3. 3akoHb! TemoBoro uinyueHus (mpasuwio IlpeBo, 3akon Kupxroda, 3akon Credana-
bonbimana, 3akoH cMmemienust Buna).

4. ®opmynbl, ONHUCHIBAIOIIME TEIJIOBOE M3JIyYeHHE HAa OCHOBE KIIACCHYECKHUX
NPE/ICTABICHUN U UX TIPOTHBOPEUHE C IKCIIEPUMEHTOM (yJIbTpadroieToBas karacrpoda).

5. 'mnoresa o kBanTOBaHMM U3NydeHus U popmyna [lnanka.

6. ®opmya [lnanka ¥ 3aKOHBI TEIUIOBOTO U3TYYCHUSI.

7. Onruyeckasi TUPOMETPUS.

8. ®otonsl. OnbiTel BaBunosa u bote.

9. ®otoanextpuyeckuii ddekr. 3akonsl (porodrddexra (3akon CroneroBa, Gopmyna
Oiiamreitaa s Gotodrddexra).

10. Ucnonn3oBanue (orodrdpdexra. DorodneMeHTh, (HOTOYMHOKHUTEIHU, IIEKTPOHHO-
ONTHYECKHE IPeoOpazoBaTein, IPUMEHEHUE 3TUX MPUOOPOB.

11. NaBnenue cBera. OOBACHEHHE NIaBJIEHUS CBETA C TMO3UIMKA BOJHOBOW M KBAHTOBOU
npuposl ceera. OnpiThl JleOeaeBa mo M3MEPEHUIO AaBICHUS CBETA.

12. PenTreHoBckoe wu3nmydeHHe. TOPMO3HOE M XapaKTEPHCTUYECKOE HM3ITyYeHHE U HUX
CHEKTPBHI.

13. Paccestnne peHTreHOBCKuX Jyuedl. Oddext Kommrona. DinemMeHTapHas TEOpHs
s dexra KomnroHa.

14. IlpuMeHeHue peHTI€HOBCKUX JIyUEeH.

15. T'unotesa ne-bpoiins. BonHoBble cBONCTBAa MUKPOYACTHUII.

16. OnbITHI 1O TUGPAKINAN DTIEKTPOHOB.

17. CootHomenue HeomnpeaeneHHocTei I'elizendepra.

18. BonroBas gynkuus. Ypauenue lllpenunrepa.

19. KBaHTOoBaHMEe HSHEPrMM 4YacTHUIIBI B MOTEHIMANbHOW siMe. KBaHTOBaHME HHEPruu
JMHEWHOTO TAPMOHUYECKOTO OCIHIIIATOPA.

20. TynnenbHbIH 3 DeKT.

21 Atomuas mozaenb ToMcoHa.

22 OmnbiThl Pesepdopaa no paccesnuto ansga-uactuil. [lnanerapaas Moaens atoma.

23 HepocraTku turanerapaoi mojenu. [Toctymaret bopa. Onbiter @panka u ['epiia.

24 Teopus bopa 11t aToMa BOJI0poJia U BOJIOPOIOTIOA0OHBIX HOHOB.

25 O0bsicHeHHE Teopuel bopa CeKTpaTbHBIX 3aKOHOMEPHOCTEH aToOMa BOAOPO/IA.

26 HenocraTtku Teopuu bopa.

27 KBanToBanue 5sHeprud. MOMEHTa WMITyJibca M TIPOCKIIMA MOMEHTa HMITYJIbCA.
KBanTOBBIC UnCIHA.

28 Crmn snektpona. Omeitel [lTepHa u ['epraxa.

29 Ipunnun [Naynmu. 3akoHOMEPHOCTH 3ar0JIHEHHS AJIEKTPOHHBIX 000JI0YEK B aTOME U MX
CBSI3b C XUMHUYECKHMH CBOMCTBAMHU.

30 MonekysipHbIE CIEKTPBl M XUMHYECKast CBA3b B MOJICKYJIaX.

31 KomOuHaImoHHOE paccesiHue CBeTa.

32 Jlromunecnennus. [Ipasuno Ctokca.
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33 CrioHTaHHOe M BBIHYXJEHHOe u3nyudeHue. Jlazepbl U ux mpumenenue. KBaHTOBbIE
SIBJICHUS B TBEP/IBIX TEIAX

34 O6pa3oBaHKE SHEPIETHUYECCKUX 30H B KPUCTAIIAX.

35 30HHAsA TEOPHS ANEKTPONPOBOTHOCTH (AMIICKTPUKH. [10IyIIpOBOAHUKY U METAILIIBI).

36 CoOcTBeHHast U TPUMECHAs TPOBOAUMOCTE TOTYTIPOBOJHUKOB.

37 KoHTakTHBIE SABICHHS B MOJYIPOBOJHHUKAX, p-l mepexon. IlomymnpoBoaHUKOBBIE
IPUOOPHI.

38 KBanToBble  sIBICHHMA NpU  HU3KUX  TemnepaTypax. CBepXmpoOBOAMMOCTb.
CBepXTEKYyUYEeCTb.

39 DkcnepuMeHTaIbHBIE METOABI AACPHON (PU3UKH (CUSTYMKHU YACTHUL, TPEKOBBIE KAMEPHI,
MacCCIEKTPOMETPbI, YCKOPUTEIH 3apsKEHHBIX YaCTHIL).

40 Atomuoe siapo. CocTaB M XapaKTEPUCTHUKH aTOMHBIX SIEP.

41 SnepHbie cuIbl. DHEPrus CB3U SAApa.

42 SInepHblie MOJEIH.

43 PanmnoakTUBHOCTD. 3aKOH PaIMOAKTUBHOTO pacnaja.

44 Bunpl paguoakTUBHbBIX NpeBpaleHuil. [IpaBuna cMmemienus.

45 TlpumeHeHne panoaKTUBHBIX U30TOIOB.

46 SnepHble peaKIum.

47 CuHTe3upOBaHUE TPAHCYPAHOBBIX 3JIEMEHTOB.

48 Peaxuus neneHus TsOKENbIX saep. LlenHas peakuus qeneHus.

49 SnepHbie peakTOphl. SnepHas SHEpreTHKa U ee MePCIeKTHBA.

50 SnmepHasi SHEpreTUKa U YKOJIOTHSI.

51 Peakuus cuntesa siaep. TepMosiiepHas peakiusi U EPCIeKTHBBI €€ UCTIOIb30BaHMUS.

52 OO6mue cBeeHus 00 3JIEMEHTAPHBIX YacTHIIAX.

53 [IpobyieMa CHCTEMATUKH DJIEMEHTAPHBIX YACTHII.

54 TloHATHSA O KBapKax.

Tembl n1s1 pepeparon (Pa3znes 6)

. OBOJIIOLINA 3BE3/: OT POXKIEHUS 1O CMEPTU
. UccnenoBanue )kM3HEHHOTO IIUKJIA 3BE3]T M X KOHEUHBIX COCTOSTHUI.
. UépHbIe ObIpbI: MU(DEI U PEATbHOCTD
Onucanue cBOMCTB YEPHBIX JIbIP, UX OOHAPY>KEHUS U BIUSHUS HAa OKPYKAIOILYIO CPEy.
["alakTUKU: TUTIBI U YBOJIIOIUS
Knaccudukanus ranakTuk U ux pazputue Bo BeeneHHOI.
. Kocmuueckast nbuib 1 €€ ponb B acTpopusuke
. Bnusgaune kocMrU4ecKou MbIJIM Ha MPOIECCHl B KOCMOCE.
. TéMHas maTepus U TEMHas YHEPTUs: 3araIki COBPEMEHHON KOCMOJIOTHH
0. CoBpeMeHHBIE TEOPUH U UCCIICAOBAHMS TEMHON MaTEPUU U SHEPTHH.
. KocMnueckue i1yun u ux BIUsHUE Ha 3EMITIO
12. M3ydeHne KOCMHYECKHX JIyYeH U UX BO3JICHCTBUSA Ha aTMocdepy u onocdepy 3eMit.
13. DK30MIaHeThl: OTKPHITHE U UCCIIEOBAaHUE
14. Metoabl oOHapyKeHHSI SK30ILIAaHET U UX XapaKTEPUCTHKU.
15. Kocmuueckas morosia u €€ BIMSHUE Ha TEXHOJIOTHH
16. BiustHre COTHEYHOW aKTUBHOCTH Ha 3eMITIO 1 KOCMHYECKYIO TEXHHKY.
17. ActpoHOMHUYECKUE COOBITHS: 3aTMEHHSI, METEOPbI, KOMETHI
18. Omnucanne 1 XapaKTEPUCTHKH PA3TMYHBIX ACTPOHOMHYECKHX SIBIICHUH.
19. Byaymiee KocMUYeCKMX MCCIEeIOBAaHUIN: TIEPCIIEKTUBBI U TEXHOJIOTHH
20. CoBpeMeHHBIC U TIEPCIIEKTUBHBIC TEXHOJIOTHH B aCTPOHU3HKE.
21. Kocmuueckast paguanus ¥ e€ BO3/I€HCTBHE HA )KUBbIE OPTaHU3MBI
22. WccnenoBanue BIUSHUS KOCMHYECKON paguallii Ha 3J0pOBbE YEJIOBEKa U JPYIHX
OpraHU3MOB.

P OONDUTAWNER

-
-
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23. I'paBUTAIIMIOHHBIE BOJHBI: OTKPBITHE U 3HAUCHHE

24. Vicropusi OTKPBITHSI TPaBUTAIIMOHHBIX BOJIH U UX 3HAYEHUE JUIS aCTPOPHU3UKH.
25. MarautHsle 10J1s 3BE3/ U X POJIb B KOCMUYECKOH 3BOJIIOLIUN

26. BiusiHue MarHUTHBIX MOJICH HA IPOIIECCHI B 3BE3/1aX U TATAKTHUKAX.

Hrorosas arrecranus
JAnddepennupoBaHHbIi 3a4eT B BUJA€e TECTUPOBAHUS

3aganue

1. BoiOepuTe 01H BepPHbIii BAPDUAHT OTBETA.
JIBH2KeHMe TeJIa ¢ OCTOSTHHOM CKOPOCTHIO HA3BIBAETCS
A. paBHOMEpHBIM

b. paBHOYyCKOpEHHBIM

B. paBHOnIEpEMEHHBIM

2. BoiOepuTe 01MH BepHbIi BADHAHT OTBETA.
Ykaxure enmHuny u3mepenus ckopoctu B CHU.
A. M/

Bb. m/c

B. cm/c?

3. BoiOepuTe 01MH BepHBIii BADHAHT OTBeETA.

Cuuia, JeiicTBYIOIIAasA HA TeJI0 NPHU ero NajeHu, Ha3bIBaeTcs
A. cuna TpeHus

b. cuia ynpyroctu

B. cuna Tskectu

4. Boi0epuTe 01H BepHbIIl BADUAHT OTBETA.

ITox neiictBueM cuiibl F Tes1o ABUIKeTCs ¢ yckopeHueM a. [Ipu yBeanuenun
CHJIBI B 1B pPa3a YCKOPEHHUe TeJia

A. yBEIIMYUTCSA

b. yMeHbBIIUTCA

B. He U3MeHUTCI

5. BoiOepuTe 011H BepHbIil BADUAHT OTBETA.

C yBesM4eHHEeM TeMIIEPATYpPbl TeJIAa CPeIHAA CKOPOCTh Xa0THYHOI0 ABUKCHHU S
€ro MOJICKYJI

A. yBEIU4YMBAETCS

b. ymeHsbIaercs

B. He U3MeHsAETCA

6. Boi0epuTe o11H BepHbI BADHAHT OTBETA.
IIpubop Asst MI3MeEpEeHUsI TEeMIIEPATYPbI HA3bIBaETCS
A. 6apomertp

b. repmomeTtp

B. manomeTtp

7. BoiOepuTe OAUH BEPHBIl BADUAHT OTBETA.

IIpouecc mepexona BemecTsa U3 *KUAKOr0 COCTOSIHUS B TBEPAOE TeJI0
Ha3bIBaeTcH ...

A. KOHBeEKIIHS

b. xonnencarus

B. xpucrayumzanus

8. BbiOepuTe 0OIMH BepHbIii BADHAHT OTBETA.
IIpu KOHTaKTe ropsiyero M X0JIOJHOIO TeJI TeII0Ta Oy/IeT NepexoauTh
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A. OT ropsiyero Teja K X0JIOAHOMY Tely
b. oT xos0HOrO TEJIA K rOpsTYUEMY TEIY
B. TOJIbKO B OKpYXKaIOUIYIO cCpeay

9. BoiOepuTe 01UH BepHbIii BADHAHT OTBETA.

Bua rensionepenaum, KOTOPbId NPOUCXOAUT MEAKAY TeJIAMH, HAXOAAIIUMHUCH
Ha 00JILILIOM PacCTOSTHUU, Hapumep, kak CosHie u 3eMJsi, HA3bIBaeTCH

A. TEeII0npOBOJHOCTh

b. xonBekuus

B. uznyuyenue

10. BriOepuTe 0UH BepHbIi BADHAHT OTBeTA.
BceraBbTe IponyuieHHbIE C10BA.

PasHouMeHHBIE 3apAABI ..., 2 OJHOMMEHHBIE 3apAIbI ...
A. OTTaJIKUBAIOTCS, ... IPUTATUBAIOTCA

b. nputAruBaroTcs, ...0OTTAIKUBAIOTCS

B. He B3aMMOJEHUCTBYIOT; ...OTTAJIKMBAKOTCS

11. BeiOepuTe 0AMH BepHbIil BADHAHT OTBETA.
HanpagsiieHHOe JBH:KeHHE 3aPSIKEHHBIX YaCTHI — 3TO
A. IOTOK

b. anekTpuueckuit Tok

B. nepememenue

12. BoiOepuTe 0J1MH BepHbIii BAPDHAHT OTBETA.

K BoasiHO# Kamuie, UMeBIIEH MOJI0KUTEIbHBIN JJIeKTPUYecKHid 3apsja + 3e,
NPUCOEIMHIIIACH KAILISA ¢ OTPULATEIbHBIM 3apsiioM — 7e. 3apsa
00beINHEHHOI KAIJIU paBeH

A. 4e

b. -4e

B. 10e

13. BoiOepuTe 01MH BepHBIii BADHAHT OTBETA.
ITpudop nJst u3MepeHust CHJIbI TOKA — 3TO

A. cexyHaomep

b. TepmomeTtp

B. amnepmerp

14. BoiOepuTe 0AMH BepHbIil BADHAHT OTBETA.

BcraBbTe IponyeHHbIe CJI0BA.

Pa3sHoMMeHHBIE IOJII0OCBI MATHUTA. .., 3 OAHOUMEHHbIE IO0JIIOCHI -
A. OTTaIKHUBAIOTCH, ...IPUTATUBAIOTCA

b. npuTArnBaroTCA, ...OTTAIKUBAIOTCS

B. HE B3aMMOJEHUCTBYIOT, ...OTTAJIKUBAKOTCS

15. Boi0epuTe 0AMH BepHbIil BApDHAHT OTBETA.

YcerpoiicTBO 115l IPOM3BOACTBA JJIEKTPHYECKOI0 TOKA — 3TO
A. KOHICHCATOP

b. reneparop

B. BeIpsAMHTEID

16. BbiOepuTe 01MH BepHbIii BADHAHT OTBeETA.

Tun uznydyenus, BOCHpMHMMAEMbIH 3PUTEJBHO Y€ 10BEKOM — 3TO
A. ynpTpaduoaeToBoe U3IydeHUe

b. nndpakpacnoe uzinyueHue

B. BuanmeIii cBET

17. BoiOepuTe 01MH BepHbIii BAPMAHT OTBETA.
beablii cBeT pasjiaraercs B CIEKTP M3...
A. 5 n1BeToB
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b. 6 1iBeToB
B. 7 userosn

18. BoiOepuTe 0J1MH BepHbIii BAPHAHT OTBETA.
OnTryeckasi 4aCTh MUKPOCKONA — 3TO

A. 00BEKTUB U OKYJIISP

b. xaton u anon

B. n1Be 3apshKeHHbIE IJIACTHHBI - 00KJIAIKH

19. BoiGepuTe 01MH BepHbIii BADHAHT OTBeETA.
ATOM COCTOUT M3 YACTHIL:

A. IIPOTOHBI, 3JIEKTPOHBI

b. mpoTOHBI, HEUTPOHBI

B. poTOHBI, HEUTPOHBI U JIEKTPOHBI

20. BoiOepuTe O1MH BepPHbI BAPUAHT OTBeTA.
Buemnuii porodppekT— 310 ABJICHUE

A. BBIPBIBAHUA 3JICKTPOHOB € ITIOBEPXHOCTHU BCHICCTBA 110/ JICICTBHUEM CBETa

b. cBeueHns HCKOTOPLIX BCIICCTB B TCMHOTC
B. H3JIYUYCHUA HAI'PCTOIro TBEPJA0ro Tejia




