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1. Ilnanupyemblie pe3yJabTaThl OCBOEHHS YueOHOro npeamera (MpoQuIbLHbIH YPOBEHD)

B pe3ynbTare ocBoeHUs colepxKaHUA TUCHMILIMHBI «Du3KKa» 00ydyarolUics A0JKEeH
JOCTUYb CIEAYIOLIUX PE3yJIbTAaTOB:

JUYHOCMHDBIX:

— YyBCTBO I'OPJOCTH U YBAXKEHMsI K MCTOPUHM U JOCTHXKEHUSIM OTEUECTBEHHOM (u3nueckoi
HayKH; (U3HMUECKU IPAaMOTHOE MOBeIeHHE B PO ECCHOHATBHOM AEATEIBHOCTH U OBITY IPH OOpAIICHUN
¢ pubopaMu U yCTPOHCTBAMHU;

— TOTOBHOCTb K NPOJOJDKCHHIO 00pa30BaHUS M TOBBIIMICHUS KBATH(UKAUN B HW30paHHOU
podeCcCHOHATIBHOM JeSITeIbHOCTH U 0OBEKTUBHOE OCO3HAHNE PO (GU3NUYECKUX KOMIIETCHIIUN B 3TOM;

— YMEHHE HCIONb30BaTh JIOCTHKECHUS COBPEMEHHON (M3NYECKONH HAyKu M (PU3HUECKUX
TEXHOJIOTUH /1 TOBBILIEHUS COOCTBEHHOIO MHTEJUIEKTYaJlbHOTO pa3BUTUS B  BBIOpPAHHOM
poeCCUOHAIBHON JESATEIHHOCTH;

— YMEHHE CaMOCTOSTENIbHO J00bIBaTh HOBbIE AJIs ceOsl (pU3MYEecKHe 3HAHMS, UCIONb3Ys JUIs
3TOr0 JOCTYIHbIE HCTOYHUKHU UH(DOpMAaLINH;

— YMEHHE BbICTPaWBaTh KOHCTPYKTHBHbBIC B3aHMOOTHOIIECHUSI B KOMaH/I€ [0 PELICHUIO 00IuX
3a/1ay;

— YMEHHUE yNpaBJIATh CBOEH [T03HABATEIBHOM 1€ATEIbHOCThIO, IPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOI'0 UHTEJUIEKTYaJIbHOT'O PA3BUTHS;

MemanpeomemHuix.

— MCIIOJIb30BaHUE PA3ITUYHBIX BUJIOB TI03HABATEIILHOM JACATEIBHOCTH JUTSI PEHICHUS (PU3UUECKUX
3a/a4, MPUMEHEHHE OCHOBHBIX METOJOB IIO3HaHUS (HAONIOACHMS, ONMCAHUS, U3MEPEHUs,
SKCTIIEPUMEHTA) JUISl U3yUYEHUS PA3IMYHBIX CTOPOH OK py’Karollleil /el CTBUTENbHOCTH;

- HCIIOJIb30BAaHUE OCHOBHBIX MHTEJUIEKTYaJbHBIX OIEpalMil: IOCTaHOBKM 3aJayH,
(bopMyIMpOBaHUs TUIIOTE3, aHATIM3a U CUHTE3a, CPAaBHEHMs, 0000IIEHUS, CUCTEMAaTU3aI1UH, BbISBICHUS
INPUYMHHO-CJIE/ICTBEHHBIX CBSI3€M, IOMCKA aHaJoroB, (OpPMYJUPOBAHUS BBIBOJOB JI H3yUEHUS
pa3IMYHBIX CTOPOH (PU3MUYECKUX OOBEKTOB, SIBICHUH M MPOLECCOB, C KOTOPHIMH BO3HMKAET
HEO0OXOAMMOCTh CTAJIKUBATHCA B PO ecCHOHATBHOM cdepe;

- YMEHUE TeHepUpOBaTh WU U ONPEIENATh CPEJICTBA, HEOOXOAUMBIE IS UX pealln3allny;

- YMEHHE MCIOJb30BaTh Pa3INYHbIe UCTOYHHUKHU AJIs MOJydeHMsl pu3ndeckoi HHpopmanuu,
OLICHUBATH €€ JOCTOBEPHOCTD;

- YMEHUE aHAIU3UPOBATh U MPEICTaBIATh HHPOPMAIUIO B pa3IMYHBIX BUAAX; YMEHHUE ITyOIMUHO
NPECTaBIATh PE3yJIbTaThl COOCTBEHHOIO UCCIIE0BAaHUS, BECTH AUCKYCCUHU, JOCTYITHO U FTAPMOHUYHO
coueTas cojiepxaHue U (hopmbl IpeacTaBIsIeMON HHPOPMaAIUY;

NpeoMemHbIX:

— c(OpMUPOBAHHOCThH TPEJCTABICHUM O PO U MecTe (U3UKU B COBPEMEHHOW Hay4YHOU
KapTHHE MUpa; MOHUMaHuE (PU3NYECKOW CYIIHOCTH HabmogaeMblx BO BceneHHoil siBnenuil, ponu
¢uszuk B (popMHpPOBAaHUU Kpyrozopa U (PYHKIMOHAIBHONM TI'PaMOTHOCTH 4YeJIOBEKa ISl pelleHUus
IIPAKTUYECKUX 3a7a4;

— BJIa/ICHHE OCHOBOIIOIATAIONIMMH (PU3MUECKUMU TOHITUIMHU, 3aKOHOMEPHOCTSAMH, 3aKOHAMH U
TEOPHSIMU; YBEPEHHOE MCIIOJIb30BaHUE (PU3NUECKON TEPMHUHOJIOTUN U CUMBOJIMKH;

— BJQJICHHE OCHOBHBIMM METOJIaMH HAay4YHOIO IIO3HAHMS, HCIOJb3YEMbIMH B (U3MKe:
HaOJI0IeHNEM, OTIMUCAaHUEM, H3MEPEHHEM, SKCTIEPUMEHTOM;

— yMeHusi 00pabaTbiBaTh pe3yslbTaThl H3MEPEHUN, OOHApY>KMBaTh 3aBHUCHUMOCTh MEXIY
($U3NUECKUMHU BETUUUHAMH, OOBSICHATD MOJTYUYEHHBIE PE3yJIbTAaThl U JeNIaTh BHIBOJIBI;

— ¢(hopMHPOBAHHOCTh YMEHHUS peliaTh GU3NYECKUE 3aJauu;

— c(OpPMHPOBAHHOCTh YMEHHsI MPUMEHSATHh MOJYYEHHbIE 3HAHUS UIS OOBSICHEHUS YCIOBHH
npoTeKkaHus (U3MUECKUX SBJICHUM B Mpupoae, mIpodeccuoHambHOM cdepe u Uil NPUHATHUS
IIPAKTUYECKUX PEIICHUM B IIOBCEIHEBHOM JKU3HU;

— chOpMHPOBAHHOCTh COOCTBEHHOHN MO3UIIMM 1O OTHOIICHHIO K (PU3MUECKOW HH(POpPMAIIHH,
[10Jy4aeMOM U3 pa3HbIX HCTOUYHUKOB.
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B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00y4aIOUIUIACs JOIKEH 3HATh!

- CMBICI IOHATHUH: (U3MUECKOe sIBICHUE, (PU3MUECKasi BEIUYMHA, MOJIENb, THIIOTe3a, IPHHIIUII,
HOCTYJIaT, TEOpHUs, MPOCTPAHCTBO, BpEMs, MHEpLHMalbHAs CHCTEMa OTCUETa, MaTepuajbHas TOYKa,
BEIIECTBO, B3aMMOJCHCTBHE, WJCANbHBIA Ta3, pPE30HAHC, OJJIEKTPOMArHUTHBIE KOJeOaHus,
3JIEKTPOMArHUTHOE I0JIe, IEKTPOMAarHuTHasl BOJIHA, aTOM, KBaHT, ()OTOH, aTOMHOE sApo, AedeKT
Macchl, SHEPTUs CBSA3H, PATUOAKTUBHOCTh, HOHU3UPYIOIIEE M3NyYeHHE, TUIaHeTa, 3Be3/a, TaJlakTHKa,
Bcenennas;

- CMBICII (PU3UYECKUX BEIMYHMH: NIepEeMeIIeHHe, CKOPOCTh, YCKOPEHHUE, Macca, CUila, TaBJICHUE,
UMITyJIbC, pab0Ta, MOIHOCTb, MEXaHUYECKAasi SHEPrHsl, MOMEHT CHJIbI, IIEPUOJI, YACTOTa, aMIUIMTYa
KOJICOAHUH, ITMHA BOJIHBI, BHYTPEHHSS YHEPTUs, CPEIHAS KMHETHUYECKasi SHEPrusl YacTHIl BEUIECTBA,
abCoJIIOTHAsT TeMIlepaTypa, KOJIMYECTBO TEIJIOThl, YJEJbHAasi TEIJOEMKOCTb, YJelIbHAs TemsoTa
napooOpa3oBaHus, yAeJbHAs TEIUIOTa IUIABJICHUS, YJENbHAs TEIJIOTa CrOpPaHUs, JSJIEMEHTApHBIN
NEKTPUUECKUN  3aps], HANPSDKEHHOCTh  DJEKTPUYECKOro  MOJsl, Pa3HOCTh  IOTEHIIMANOB,
AIIEKTPOEMKOCTh, JHEPrus OJJIEKTPUYECKOTO TIIOJIs, CHJIa DJICKTPUYECKOTO TOKa, DJIEKTPUYECKOE
HaInpsKEHUe, 3JEKTPUUECKOE CONPOTUBIICHUE, 3JIEKTPOABMKYIIAsl CHJIA, MArHUTHBIM MOTOK, MHIYKLIUS
MarHUTHOTO T10JIsl, HHAYKTUBHOCTB, SHEPTUSI MArHUTHOTO TIOJISI, TIOKA3aTeIb MPEIOMIICHHS, ONITHYECKas
CHJIa JINH3BI,

- CMBICI (U3NYECKUX 3aKOHOB, NPUHIMIIOB M TIOCTYJAaTOB ((OPMYJIHPOBKA, TPAHHIIBI
IPUMEHUMOCTH ):3aKOHBI IUHAMHUKN HBIOTOHA, MPUHLMIIEI CYNEPIO3ULIUN U OTHOCUTEIILHOCTH, 3aKOH
[Tackans, 3akoH ApxuMena, 3akoH [ 'yka, 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHHUsI YHEPTUH,
UMITyJIbCa U 3JEKTPUYECKOTO 3apsa, OCHOBHOE YpaBHEHHE KMHETUYECKOM TEOpHH ra3oB, ypaBHEHUE
COCTOSIHUSI HJICAJTFHOTO Ta3a, 3aKOHBI TEPMOJMHAMUKH, 3aKoH Kysona, 3akoH Oma 115 TOJIHOM 11eTiH,
3akoH JDxoyns - JleHua, 3aKOH 3JI€KTPOMarHUTHOM MHAYKLUH, 3aKOHBl OTPAXKEHUS M IPEIOMIICHUS
CBETa, MOCTYJIaThl CIIEUATILHOW TEOPUH OTHOCHUTEIIBHOCTH, 3aKOH CBSI3M MAcChl U 3HEPrUH, 3aKOHbI
dotoaddekra, moctynatel bopa, 3aKk0H pagTnoOaKTUBHOTO pacraja; OCHOBHBIE MOJOKEHHS U3y4aeMbIX
(bu3nUecKuX TeOpHil U UX poJib B GOPMHUPOBAHUN HAYYHOTO MUPOBO33PEHUS;

- BKJIaJ] POCCUHCKUX U 3apyOEKHBIX YUYCHBIX, OKa3aBIIUX HAHOOJIbIIEE BIUSHUE HA PAa3BUTHE
bu3uKy.

B pesynbpTare 0CBOCHUS TUCIUILTUHBI 00YYAIOIIUICS TOKEH YMETh:

- ONMCHIBaTb U OOBSCHATH pe3yJbTaThl HAOMIOAEHUH U SKCIEPHUMEHTOB: HE3aBHCHUMOCTh
YCKOpPEHHsI CBOOOJHOTO TMAaJeHUs OT MAacChl MAJAONIET0 Teja; HarpeBaHHe ra3a IpU ero OBICTPOM
CKaTUH U OXJIAXKIEHHUE NP OBICTPOM paCIIUPEHUH; TOBBILICHNE 1aBJICHUS I'a3a [IPU €ro HarpeBaHuu B
3aKpBITOM COCYJIe; OpOYHOBCKOE ABIDKEHHE; DIIEKTPU3ALUIO TEJ MPH UX KOHTAKTE;, B3aUMOJEHCTBUE
IPOBOJHUKOB C TOKOM; JEWCTBUE MAarHUTHOTO IIOJIi Ha IPOBOJHUK C TOKOM; 3aBUCHUMOCTb
COIIPOTHUBIICHUS TIOJYTIPOBOJHUKOB OT TEMIEPATYphl U OCBEUICHHS;, DJIEKTPOMATHUTHYIO MHIYKIHUIO;
pacrpocTpaHeHHE 3JIEKTPOMArHUTHBIX BOJIH; JHUCIEPCUIO, MHTEP(EpEeHINI0 U TUPPAKLIUIO CBETA;
U3TyYEHUE U MOTJIONIEHUE CBETa aTOMaMH, JIMHEWYaThle CIIEKTPbl; POoTodPHEKT; pairoaKTUBHOCTD;

- IPUBOJIUTH MTPUMEPHI OINBITOB, UJUTIOCTPUPYIOLIMX, YTO: HAOIIOACHUS U SKCIIEPUMEHT CIIyKaT
OCHOBOW IS BBIIBUKCHUS THIIOT€3 M TOCTPOCHUS HAYYHBIX TEOPHIA; SKCIEPUMEHT IO3BOJISET
IPOBEPUTH UCTHHHOCTb TEOPETHUECKUX BBIBOJIOB; (PH3MUECKas TEOPHS JA€T BO3MOKHOCTb OOBSCHAThH
SBIICHUST TPUPOIBl W HaydHble (akThl, (u3ndeckas TEOpHsl MO3BOJSET MPEICKA3bIBaTh eIlle
HEU3BECTHbIE SIBJICHUS M MX OCOOCHHOCTH; NPU OOBSICHEHUM NPUPOAHBIX SBICHUHA HCIIOJIB3YIOTCS
¢du3nvecKne MOJETH; OJAWH U TOT XKe MMPUPOTHBINA 00BEKT WM SIBICHUE MOXKHO HCCIIEZIOBATh HA OCHOBE
UCIIOJIb30BAaHUS PAa3HBIX MOJieNeil; 3aKOHbI (PU3UKU U PU3NUECKHUE TEOPHH UMEIOT CBOU OIpeJIeIeHHBIE
TpaHUIIB TPUMEHUMOCTH;

- ONHUCHIBaTh (pyHJaMEHTAJbHBIC OMBITHI, OKA3aBIIME CYIIECTBEHHOE BIHMSIHHME HAa pPa3BUTHE
buzuku;

- IPUMEHSAThH [OJTy4YEHHbIC 3HAHUS JJIS pelIeHus] PU3MUECKuX 3ajay;

- OMpeNeNsATh: XapakTep (HU3UIECKOTo mporiecca mo rpaduky, Tadbmuie, Gopmyse; MPOTYKTHI
SJICPHBIX PEaKIMii Ha OCHOBE 3aKOHOB COXPAaHEHHUs HIIEKTPUUYECKOT0 3apsiia U MaCCOBOTO YHCIIa;

- U3MEpATh: CKOPOCTh, YCKOPEHHE CBOOOAHOTO MAJEHUsS; MacCy Tella, MJIOTHOCTh BELIECTBA,
CHIly, paboOTy, MOIIHOCTb, JIHEPTuio, KOI((UIMEHT TPEHHUS CKOJIbXKEHHUS, BIAXKHOCTH BO3IyXa,
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YACIBbHYIO TEIUIOEMKOCTh BEUIECTBA, YJACJIbHYIO TEIUIOTY IUIABJICHHS JIbJA, JJIEKTPUUYECKOE
conpotusiieHue, DJIC U BHYTpEeHHEE CONpPOTHUBIEHUE HMCTOYHMKA TOKA, IOKAa3aTellb IPETOMIICHUS
BEILECTBA, ONTUYECKYI0 CUILY JIMH3bI, JJIMHY CBETOBOM BOJIHBL; IPEACTABIIATH PE3YJIbTAaThl HU3MEPEHUN C
Y4E€TOM UX IOTPEIIHOCTEH;

- IPUBOAUTH IPUMEPHI MPAKTUYECKOTO MPUMEHEHUs (PU3NUEeCKUX 3HAHMI: 3aKOHOB MEXaHUKH,
TEPMOJUHAMUKH U 3JIEKTPOAMHAMMUKY B SHEPTE€TUKE; PA3JIMYHBIX BUAOB 3JIEKTPOMArHUTHBIX U3y YeHUN
JUISL Pa3BUTHUSL PaJlO- U TEJIEKOMMYHUKALUN; KBAHTOBOW (PM3UKU B CO3JAHHUH SIACPHOM IHEPreTHUKH,
J1a3€poB;

- BOCIIPHHUMATDh U Ha OCHOBE IOJIYY€HHBIX 3HAHUN CaMOCTOSITEIbHO OLIEHUBATh UH(OpMaIIHIO,
comepxairytocs B coobmeHusx CMU, HayyHO-NOMyNSPHBIX CTAaThsAX; MCIIOIB30BaTh HOBBIE
nH(OpPMaLMOHHBIE TEXHOJIOTUU JIA MOKCKa, 00pabOTKU U MpeabsaBieHus nHGopManuu o gusmnke B
KOMITBIOTEPHBIX 0a3ax JaHHBIX U ceTsX (cetu uTepHera);

- HCMOJb30BaTh NPUOOpPETEHHBbIE 3HAHUS M YMEHHS B NPAKTHUECKOH MEsITeNbHOCTH H
MIOBCEIHEBHOM JKU3HU JUISL:

* obecrnieueHus1 0€30MACHOCTH KUZHEIEITEIbHOCTH B IIPOLIECCE UCTIOIb30BAHMUS TPAHCIOPTHBIX
CPEICTB, OBITOBBIX AIEKTPOIPUOOPOB, CPEACTB PAAMO- U TEIEKOMMYHUKALIMOHHON CBS3H;

* aHaNu3a W OLICHKU BIIMSHHUSA HAa OpPraHM3M YEJIOBEKa M JIPYyrHe€ OpPraHu3Mbl 3arps3HEHUS
OKPYXaIoIIE Cpebl;

* PallMOHAJIBHOTO IPUPOIOTIONIB30BAHUS U 3allUThl OKPYXKAIOLIEH Cpeibl;

* onpesiesieHUus] COOCTBEHHON IO3UIMM IO OTHOIIEHHIO K D3KOJOTMYECKHMM IIpodiieMaM H
MOBEJICHUIO B IPUPOJIHOM CpeENE.

2.CTpyKTYpa M coep:kaHue y4eOHOI0 nmpeamMera
2.1. O0beM yueOHOro npeamMera U BUAbl y4eOHOIl padoThI

Bcero KoJu1-Bo yacos
Buj yueOHOMU IeATeNbHOCTH (aKc.1.) B cemectpe
(ak.4.)
2 ceMecTp
Y4yeOHas Harpy3ka 00y4aromerocsi 108 108
N3 Hux:
YueOHbIe 3aHATHA (BCEro): 100 100
Ypok
Jlexknus
[Tpaktruyeckoe 3anstue (Cemunap) 50 50
JIaGoparopnoe / [IpakTnueckoe 3aHATHE MO TOATPYIIIAM 50 50
Kouncyabranuu 4 4
CamocrositeibHass padora
Bun npomexyTtouHoit arrecranuu - JuddepenunpoBannblii 3auet 4 4
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2.2. TemaT4yecKMii IJIAH U COJEePKAHUE Y4eOHOI0 NpeaMeTa

Coaep:xanue yueOHOTo MaTepuasa

Bun yueOHoii 1eATe1bHOCTH

(ak.4.)

Ypox

Jlekuus

MMpakTnyeckoe 3ausaTue (Cemunap)

JlaGopaTopHoe / [IpakTnyeckoe

3aHSATHE M0 MOATPYIIam

CamocTosiTeJIbHAsi paboTa

CemecTp 2

Pazgen 1. Mexanuka

Tema 1.1. Bsenenue. ®u3rka v METO/IbI HAYYHOI'O MTO3HAHUS

Conep:xanue

1 | ®dusuka - pynmamMeHTanpHas Hayka o mpupojae. EcrecTBeHHO-
Haqumﬁ METO/J IMO3HAaHUA, €ro BO3SMOXKXHOCTU U I'PaHUIBI
MPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHsI B TIpoIIecce
MO3HaHUS MpUPoIbl. MoaenupoBanue GU3NUECKUX SBICHUN 1
nporeccoB. Poik skcniepuMeHTa U TEOpHH B TIpoLiecce
II03HAHUs IPUPOJBL.

2 | ®usnyeckas BennunHa. Pusmyeckne 3aKoHbL. [ paHHIBI
MPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB U TEOPHIl.

[Mpunnun coorBerctBus. [loHsiTHe 0 Qpu3nyeckoit KapTHHE
mupa. [TorpemHoctu n3mMepeHni pU3HIECKUX BEITHYHH.

3 | 3navenue Gpu3uKU npu ocBoeHnu npodeccuii 18.01.33
JlaGopaHT 1O KOHTPOJIIO KaU€CTBa ChIPbS, PEAKTHBOB,
MIPOMEXKYTOUHBIX MPOTYKTOB, TOTOBOM MPOTYyKIMH, OTXO/I0B
MIPOM3BOJICTBA (110 OTPACIISIM)

Tema 1.2. OcHOBBI KHHEMATHKH

Conep:xanue

1 | MexaHu4eckoe JBHKEHUE U €T0 BUJIBI. MaTepuasbHas TOUKa.
CkaJsipHble ¥ BEKTOPHBIC (PU3UUECKUE BEJTMYNHEI.
OTHOCUTENBHOCTh MEXAaHNYECKOT O ABMKEHUA. CucreMa
orcuera. [Ipuniun otHOCcHTeNnbHOCTH [ ammies. CriocoOsr
onucanus awxkeHus. Tpaekropus. IlyTs. Ilepemenienue.

2 | PaBHOMepHOE MpsIMONTHHEHHOE ABMKeHHEe. CKOPOCTb.
YpaBHeHUEe ABUKEHUSI. MTHOBEHHAs! U CPEJIHASL CKOPOCTHU.
Yckopenue. [IpsMoanHeHOe JBUKEHUE C TTOCTOSIHHBIM
yCKOpeHHueM. JIBIKEeHHE C TIOCTOSIHHBIM YCKOPEHHUEM
cBOOOHOTO MajicHNsI. PaBHOMEpHOE IBMKEHUE TOYKH 110
OKPY>KHOCTH, YTIIOBasi CKOPOCTh. LleHTpocTpeMuTensHoe
YCKOpPEHHE.

Tema 1.3. OcHOBLI JTMHAMHKH

Conep:xaHue

1 | OcuoBHas 3amaua qunamuky. Cuia. Macca. 3aKkoHBI
MexaHukn HeroToHa.
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2 | Cusl B ipupojie. Cuiia TSDKECTH M CHJIa BCEMUPHOTO
TATOTEHUS. 3aKOH BCEMUPHOTO TsAroTeHus. lleppas
Kocmuueckas CKOpPOCTh. I[BI/DKCHI/IC IIJIAHET U MaJIbIX TEJI
Comneunoii cuctemsl. Bec. HeBecoMocTs.

3 | Cuna ynpyroctu. 3akoH ['yka. Cuna tpenus. Bupl TpeHust.
Koaddumment tpenus. JBmkeHne Tena ¢ y4eToM CHIIBI
TPEHHUSI.

Tema 1.4. 3akoHbI cOXpaHeHUs] B MeXaHHKe

Conep:xxanue

1 | Ummynee Tena. IMITynbe cuitbl. 3aKOH COXpaHCHUS
nMnyJnsca. PeakTuBHOE IBMKEHHE.

2 | Mexanuueckasi paboTa U MOIIHOCTh. KMHETHYECKast JHEPTHSL.
[ToTenmanpHas SHEPTrHs. 3aKOH COXpaHEHUS MEXaHHIECKOH
SHEPTHUH.

3 | PaboTa cuibl TsSDKECTH U CHITbI ynpyroct. KoHcepBaTHBHBIS
cunbl. [IpumeHeHnne 3akoHOB coxpaHeHus. cnonb3oBanue
3aKOHOB MEXAHHKH JJI1 OOBICHEHUS JBHIKEHHS HEOECHBIX Te
U JUIsl pa3BUTHSL KOCMUYECKUX UCCIEAOBAHUM, IPaHULIBI
MPUMEHUMOCTH KJIaCCUYECKON MexaHUKHU. [ [pakTnueckoe
MpUMEHeHNe PU3NIECKUX 3HAHUH B TTOBCETHEBHOM KU3HU IS
HCIONb30BaHUS IPOCTHIX MEXaHU3MOB, HHCTPYMEHTOB,
TPAaHCIOPTHBIX CPEJICTB.

Tema 1.5. Mexanuueckue KoJae0aHus U BOJHbI

Conep:xanue

1 | KonebartensHoe nBMXKEeHUE. ['apMOHWYECKHE KOIeOaHusl.
CBobOosHbIe MexaHn4eckue Konebanus. [IpeBpamienue
SHEPTUU TPH KosiebaTellbHOM JIBHKeHUH. CBOOOTHBIE
3aTyXaloIle MeXaHHUeCKHUe KoleOaHus.

2 | MaremaTtuyeckuil MasTHUK. [TpyKUHHBII MasTHUK.
BriHyXIeHHbIe MexaHu4deckue Koaebanus. Pesonanc.

3 | [Nomepeynble U MPOJONBHBIC BOJTHBI. XapaKTEPUCTUKU BOJTHEI.
3BYKOBBIE BOJHBI. YJIBTPa3BYK U €r0 IPUMEHEHHE.

Paznen 2. MoaekyasipHasi pu3NKa ¥ TEPMOTNHAMHKA

Tema 2.1. OcHOBBI MOJIEKYJIAPHO-KUHETHYECKONH TEOPHH

Conep:xaHue

1 | OnbiTHOE 00OCHOBaHNE OCHOBHBIX ITOJIOXKEHUH MOJICKYJISIPHO
— KHHETHYECKOU Teopuu. Macca u pa3mep monekyi. Yucio
ABoraapo. bpoyHoBckoe nBuxxeHue. Bzaumonelicteue
MoseKkyI1. neanbnplit Ta3. CHIIBI M SJHEPTHS
MEKMOJIEKYJIIPHOTO B3auMmozeicTBus. CTpoeHue
ra3000pa3HbIX, XXKUJIKUX U TBEPIbIX Tel. VneanpHbi ras.

2 | JlaBnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJISAPHO-
KHWHETUYECKON Teopuu ra3o. TemnepaTypa u ee U3MepeHue.
AOCOTIOTHBIN HYJIb TEMITEpaTyphl. TepMoInHAMUYecKast
mIKana Temmneparypsl. TemnepaTypa 3Be3 .

3 | CkopoCTH IBIKCHHUS] MOJIEKYJT M UX U3MEpeHue. Y paBHEHHE
COCTOSIHUSI HACATBHOTO Ta3a. M3omponeccsl 1 UX rpaduKH.
I"a3zoBbIe 3aK0HBI. MoJIsipHast ra30Basi IOCTOSIHHAS.

Tema 2.2. OcHOBBI TePMOANHAMHUKH

Conep:xanue

1 | BHyTpeHHss SHEprus cucTeMbl. BHyTpeHHsIs SHEprust
HJeaJIbHOTO rasa.
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2 | Pabota u Teriora Kak (hOPMbI IepeIadn SHCPIHH.
TemnoeMKoCTh. Y IeNIbHAS TEIIIOEMKOCTh. KosruecTBo
TEIUIOTHL. Y paBHEHHUE TEIUIOBOro OayiaHca.

3 | IlepBoe Havamo TepMOAMHAMUKY. ATHAa0aTHBIHA MTPOILIECC.

I

BTopoe Hauano TepMOJIMHAMUKH.

5 | [lpuHIun neiicTBys TEIUIOBOM MaNIWHbI. TeIIOBbIC
nsurarenu. KIT/] TermoBoro asuraresns. Xoia0UIbHbIC
MamHbel. OXpaHa MPUPOIHL.

Tema 2.3. ArperaTHble COCTOSIHUSI BellleCTBA

Conep:xxanue

1 | Ucnapenue u KoHaeHcanus. HachleHHbIH ap U ero
cBOMCTBa. AOCOJIFOTHASI U OTHOCUTEIIbHAS BIAXKHOCTh
Bozayxa. [Ipubopskl [uist onpeiesicHus BIaXKHOCTH BO3yXa.

2 | Touka pocsl. Kunenue. 3aBUCMOCTb TEMITEPATyPbI KHITCHHSI
OT JaByieHus1. Kputndeckoe COCTOSIHAE BEIEeCTBA.
IleperpeTslil nap M €ro UCIoJIb30BaHUE B TEXHHKE.

3 | XapaKTepuCTHKA KHUIKOTO COCTOSHHS BEIIECTBA.
IToBepXHOCTHBIN CIIOM KUAKOCTH. DHEPTHS ITOBEPXHOCTHOI'O
cinosi. bamxHui nopsaaok. [IoBepXHOCTHOE HATAKEHUE.
CwmauuBanue. SIBIeHUS HA TPAHUIIC )KUTKOCTH C TBEPIBIM
tenoM. Kanwuisipuble siBICHUS.

4 | XapakTepucTrKa TBEPJIOTO COCTOSHUS BEIIECTRA.
Kpucrannmueckue amopdHsie Tena. Ynpyrue cCBOWCTBa
TBEePBIX TeNl. 3aKoH ['yka. MexaHnuueckue CBOHCTBA TBEPABIX
ten. [Imactuyeckas (octarounas) aedopmanus. TemioBoe
paciipenue TBepabix Tei1. KoaduumeHt muHeiHoro
pacipenus. KoadduiueHtT 00bEMHOTO paciiupeHus. YueT
pacuupenus B TexHuke. [InaBnenue. Y aenbHas Temnora
mnaBieHusi. Kpucrammzanus. [Ipaktuyeckoe npruMeHeHue B
MTOBCEIHEBHOM U3HU (PU3NUCCKHUX 3HAHHI O CBOHCTBAaX
ra3oB, )KMJIKOCTEU U TBEPAbIX TEJl.

Pasnes 3. DyeKTpoaMHAMHKA

Tema 3.1. DuekTpuueckoe moJe

Conep:xaHue

1 | Drnekrpuueckue 3aps/pl. DNEMEHTAPHBIN SJIEKTPHUESCKHN
3apsj. 3aKOH COXpaHeHus 3apsja. 3akoH KymoHa.
OnexTpudeckas

MIOCTOSTHHASL.

2 | Dnextpuyeckoe nose. HanpspkeHHOCTh AIIEKTPUYECKOTO OIS,
[IpyHIKI CYNIEpIO3ULINH MOJIEH.

3 | IIpOBOJHUKY B AJICKTPHYECKOM TI0JIE. J{MDIIEKTPHUKH B
uleKTpudeckoM noJie. Iossipuzanys AU3IEKTPUKOB.

4 | PaboTa CHJI 3JICKTPOCTaTHYECKOro 1oJjist. [ToTeHmman.
Paznocts motennuanos. CBsi3b MEKy HANPSIKEHHOCTHIO U
Pa3HOCTHIO MOTEHIINAJIOB.

5 | Konaencarop. DiekTpudeckas eMKOCThb. DHEPrus
SJIEKTPUUECKOTO TMOJIsl.

Tema 3.2. 3aKOHBI MOCTOSAHHOI'O TOKA

Conep:xanue

1 | YcioBus, He0OX0AUMBIE I BOSHUKHOBEHHS U IO ICP)KAHUS
3JeKTpuuecKkoro Toka. Cuna Toka. 3akoH OMa A1 ydacTka
LICTIH.

2 | 3aBHCHUMOCTb JJIEKTPUIECCKOTO COTMPOTHBIICHHS OT MaTepraia,
JUTMHBI U TUTOIIA ¥ TTIOTIEPEYHOTO CeUeHUs IPOBOIHHKA.
3aBHUCHUMOCTH DJIEKTPUYECKOTO COTMPOTHUBIICHHUSI POBOIHUKOB
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oT TemnepaTypsl. TeMreparypHslii KO hUITHEHT
conportusicHus. CBepXIPOBOIUMOCTb.

3 | PaboTa 1 MOIIHOCTB MOCTOSIHHOTO TOKa. TeroBoe aeiicTBUE
Toka. 3akoH /xoymnsa-Jlenna.

DNEeKTPOABIDKYIAS CHIIa UICTOYHHKA TOKa. 3akoH OMa st
MOJIHOM LEIH.

4 | Dnextpuueckue nemnu. [lapaniensHoe U MOCIeA0BaTEIbHOE
COCTMHEHHE TTPOBOTHUKOB.

5 | DneKkTpou3MepUTEIIbHbIE IPUOOPHIL.

Tema 3.3. DJekTpuyecKkuii TOK B pa3JIMYHBIX Cpeaax

Conep:xanue

1 | DrnekTpuueckuii TOK B METAIIIAX, JJICKTPOJINTAX, Ta3aX,
BaKyyMe. DIeKTpoin3. 3akoH annekTponu3a dapanes.
DIIEKTPOXUMHUYECKUIA SKBUBAJICHT.

2 | Bugasl ra3oBbIX pa3psaoB. TepMOIIEKTpOHHAS IMUCCHS.
[Tnazma

3 | DneKTpUUECKHUI TOK B oaynpoBoanukax. CoOCTBeHHAs U
npuMecHast mpoBoauMoctH. P- N mepexog.

IIpumeHeHue nosrynpoBoAHUKOB. [101yIpOBOIHUKOBBIE
TIPHOOPEI

Tema 3.4. MaruurHoe mo.ie

Conep:xanue

1 | McTrouyHuky MarHuTHOTO MO, JIMHUKM MarHUTHOW WHIYKIIUU
Pa3HbIX HICTOYHUKOB MarHUTHBIX Mojieil. Bektop nHAYKIUU
MardUTHOTO II0JIs. JeficTBHE MarHMTHOIO II0JIS Ha
HPSAMOJIMHEWHBIN IPOBOAHUK C TOKOM. B3aumoneiictaue
ToKOB. Cuna Amnepa. IIpuMeHenue cunsl Amnepa.

2 | MarHuTHbIH OTOK. PaboTa 1o nepeMeIeHuio MpOBOJHUKA C
TOKOM B MarHUTHOM IIOJIE.

3 | JleficTBHME MarHUTHOTO MOJIS HA JABXKYIIUHCS 3apsia. Cuiia
Jlopenmna. IIpumenenue cunsl Jlopenna. Onpenenenne
YAEIBHOTrO 3apsija.

4 | MarauTHble CBOMCTBA BellecTBa. MaraurHas
MPOHUIIAEMOCT.
ConHeyHas aKTUBHOCTH M €€ BIMSHHUE Ha 3eMTi0. MarHuTHBIC

Oypu

Tema 3.5. SIBjeHne 3JIeKTPOMATHUTHON HHAYKIMHA

Conep:xanue

1 | SIBneHue 37€KTPOMArHUTHOW MHIYKIIMU. 3aKOH
3eKTpoMarHuTHON nHaykmH. [IpaBuio Jlenna. Buxpesoe
IEKTPUUECKOE I10JI€.

2 OJ1C MHIYKINY B IBKYIIAXCS TIPOBOAHUKAX. SIBICHIE
CaMOMHAYKIHHU. IHTyKTUBHOCTE. DHEPIHsl MArHUTHOTO ITOJIS
ToKa. B3anMocBs3b QJICKTPUUCCKUX U MAarHUTHBIX TOJIEH.
DnexTpoMarHuTHoe moJje. I'eneparop nepeMeHHOro ToKa.
Tpancdopmatopsl. [lonydenue, nepenava u pacrpenencHue
3JIEKTPOIHEPIUH.

Tema 3.6. DieKTpOMarHuTHBIE KOJIeOAHUSI U BOJHBI

Conep:xxanue

1 | CBoOonHBIE AJIEKTPOMATHUTHBIE KOJIeOaHUS B KOJIeOATEIIEHOM
koHType. [IpeBparienne sHeprun B KoJiedaTeIbHOM KOHTYDE.
®opmyna ToMcoHa.




9

DIIEKTPOMArHUTHOE T10JIe KaK 0COOBIN BHU MaTCPHUH.
OnekTpoMarHuTHbIE BOJHBL. CBOMCTBA AJIEKTPOMArHUTHBIX
BosiH. BuOpatop ['epua. OTKpbITHI KOTeOaTeNbHBIA KOHTYP.
Nzobpetenue pagno A.C. I[TonosiM. [ToHATHE O paaHOCBS3H.
[puanmn paguocssu. [IprMenenne >eKTpOMarHUTHBIX
BOJIH.

3

IIxama DMB.

Pasznen 4. Onruka

Tema 4.1. T'eomerpuyeckas ONTHKA

Conep:xxanue

Todeunsrit nctogamk cBeta. CKOPOCTh pacpoOCTPaHCHHS
cBeTa. 3aKOHBI TeOMETPUUEeCKOM onTUKU. COMHEUHEIE U
snyHHble 3aTMeHud. [Ipunnun ['rolirenca. fIBnenue moiaHoro
BHYTPEHHETO OTPAKCHUSL.

JIunzer. [loctpoenune m3obpaxenus B aua3aXx. Gopmyna
TOHKOM JIMH3bL. Y BEIWYECHUE JIMH3BI. [ 71a3 Kak onTudeckas
cucremMa. Ontuueckue npruOopsl. TeeCKOIBbI.

Tema 4.2. BoJHOBBIE CBOIiCTBA CBETAa

Conep:kanue

Wntepdepennns ceera. Audpaxnms cera. KorepeHTHOCTS
CBETOBBIX Jyuel. HTepdepeHnns B TOHKHUX MJICHKAX.
ITomocer

paBHoii Tonmmubbl. Konbua HetoTona. Mcnonb3oBanue
WHTEepPEpPEHIINU B HAYKe U TEXHHUKE.

Judpakiys Ha mienu B TapauieIbHbIX JTydax.
JudpaknroHHas pemerka.

[onsapuzamus ceera. [lomsipuzanys nomnepeyHbIX BOJH.
JBoiiHoe nyuenpenomienue. [omsipoupt.

I[I/ICHepCI/IH CBCTA.

Buner ciektpoB. CriekTpsl uenyckanus. CIeKTpel
HOTJIOIEHHUS.

WNudpakpacHoe 1 ynbTpadronIeTOBOE NU3TYUCHHUSI.
PentrenoBckue nyuu. VX npupoja u cBOHCTBA.

Pa3zgen 5. DieMeHTbI KBAHTOBOMH (PM3UKH

Tema 5.1. @oTo3ddexT

Conep:xanue

dotoaddexr. 3akonsl poToaddekra.

KBanTosas runoresa I1nanka. @oTOHEL.

Bremnnit potoaddexr. Buyrpennnit poroaddexr. Tumst
(hoTO2TIEMEHTOB.

Tema 5.2. KopnycKyJIsipHO-BOJHOBOI TyaJIu3M

Conep:xxanue

1 | Bonusl ae bpoitns. Audpaxums snextponos. [Tpuammmn
JIOTIOJIHUTENIBHOCTH.

2 | JlaBiaeHue cBeTa.

Tema 5.3. CTpoeHue aToma

Conep:xanue

Monenu atoma. OnbiT Pesepdopra.

IToctynatel bopa.

WIN|F-

Teopus aroma BojiopoJia 1o bopy.

Tema 5.4. CTpoenue ssapa u 3jieMeHTAPHbIE YaCTHIBI

Conep:xaHue

EcTecTBeHHas paaroaKTUBHOCTD. 3aKOH PalO0aKTUBHOTO
pacmanga. CriocoObI HAOMIOACHUS U PETHCTPAITIH 3aPSHKCHHBIX
gactull. Db dexT BaBunosa-UepeHnkona.
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2 | Ctpoenue aToMHOTO siipa. JledekT Macchl, SHEPTHUs CBSI3U U
yCTOﬁ‘{HBOCTb ATOMHBIX AJCP.

3 | Snepusbie peakuuu. MckyccTBeHHAs: paJloOaKTHBHOCTb.
Henenue tsoxenbix siaep. LlenHas saepHas peakius.
VYupasnsemas 1ienHas peakius. SAnepHblid peakTop.
[TonyyeHnueckoe JeHCTBUE PAIUOAKTUBHBIX U31YyYEHUM.

4 | DyeMeHTapHBIC YACTHIIBI U UX KIacCH(UKAIHSL.

Pa3nen 6. Actpodusuka

Tema 6.1. CosHeuHasi cucrema 1 1
Conep:xanue

1 | Crpoenne CoTHEYHOH CHCTEMBI.

2 | 'mnotessl mpoucxoxaeHns CoTHEUHON CHCTEMBI.
3 | Crpoenne ConHia.

Tema 6.2. O01as XapaKTepPHUCTHKA 3Be3]1 1 1
Conep:kanue

CriekTpasibHBIE KIIACCHI 3BE3/I.

BHyTpeHHee cTpoeHue 3BE3 .

CoBpeMeHHBIC TIPeICTaBICHUS 00 IBOJIOIMH 3BE3/1.
Tema 6.3. TanakTuku 1 1
Conep:kanue

1 | Mneunsrii [Tyte — Hamna ["anaktuka. CTpoeHHe, CliMpalibHAS
ctpykrypa. Hucio 3Be31 u macca ["anakTuku.

2 | Knaccudukaius rajakTuk.

3 | PagmoranakTUKu ¥ KBa3aphl.

Tema 6.4. CTpoeHue u 3BoJonusi BeejieHHOI 1 1
Conep:xaHue

1 | Ananus mojeneii Beenennoii. 3akon Xa06ua. Teopus
0O0JIBIIIOTO B3pHIBA.

2 | Kocmounoruueckue Teopun BeeneHHOT.

WIN|F-

KoncyapTamuu | 4

IIpomesxyTounast arrectanmsa JuddepeHuupoBannsblii 3auer | 4

Bceero 50 50

3. KoHTpoJIb U OlleHKA pe3yJIbTATOB OCBOEHUsI Y1eOHOI0 NpeaAMeTa

Texkymuid KOHTpOJIb YCHEBAEMOCTH UM HIPOMEXKYTOUYHAs aTTrecTtalus OO0ydaroIIuXcs
OCYILECTBIISAIOTCS C IPUMEHEHUEM OLICHOYHBIX MaTepHajoB MO y4eOHOMY MpenMeTy (MpHIIOKEeHHE K
paboueii mporpaMme y4eOHOTo MpeMeTa), BKIIYAIOIMINUX OTKPBITYIO (JOCTYIHYIO K OMYOJIMKOBAHHUIO)
U 3aKpBITYIO (HE pa3MeliaeMyro B CBOOOHOM JIOCTYTIE) YacTH.

4. YcaoBuS peajiM3allui Y4eOHOIo npeamMera

4.1. YueOHO-MeTOANYeCKOEe U MHPOPMALIHOHHOE 00ecIieYeHHe Peau3anuu y4eOHoro
npeaMera

st peanuzarust yaeOHOTO TIpeIMeTa MPeIyCMOTPEH YIeOHBIN KaOMHET, OCHAIEHHBIN TUITOBBIM
000py/TI0OBaHHEM U BO3MOXKHOCTBIO CBOOOJIHOTO JIocTymna B MIHTEpHET BO BpeMsi yUeOHOTO 3aHATHS U B
nepuo BHEY4eOHO 1eATeNbHOCTH 00yUYaronXcs.

TexHuueckue cpeacTBa 00ydeHUs: KOMIBIOTEP C JIMLEH3UOHHBIM ITPOrPAaMMHBIM 00eCTIeYeHUEM
Y MYJIbTUMEANMHBIA TPOEKTOP, BBIXO/ B JTOKAIBHYIO CETh.

[Tepeuens cpeacTB oOyueHUs:

1. neMoHCTpaMOHHOE 000PYIOBaHUE T10 pa3zeiiaM (PU3NKH;

2. IMJIaKTHYeCKue Matepuaibl (Y4eOHUKH, TOCOOHs, CIPAaBOUYHUKH, KAPTOUYKH, 33/1aHUs, TECTHI,
MYJIbTUMEIUIHBIE TPOTPAMMBI);
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3. HarsAHBIE MOCOOMS (KOMIUICKTHI yU4eOHBIX TaOJHIl, TakaThl: «DH3NYecKue BETUYUHBI U
dbyHIaMeHTaIbHBIE KOHCTAHThI», «MexayHapoaHas cucrema equHul, CNy», «[lepuoandeckas cucrema
xuMudecknx snemeHtoB .M. MeHneneeBay, TOPTPETHl BBLIAIOMIMXCS YYCHBIX-(DU3UKOB H
aCTPOHOMOB);

4. maboparopHoe 000pyoBaHKE (0OIIETr0 Ha3HAYEHUS U TEMAaTHYECKUE HAOOPHI).

YuebHO-MeTonnUYeckoe obecneueHue: paboyas mporpamma ydeOHoro mpeamera «DH3UKay,
KaJICHJApPHO-TEMAaTHYECKOE INIAHUPOBAHUE, KOHTPOJIHHO-OIICHOYHBIE CPE/ICTBA.

4.1.1. OcHoBHas1 JIUTEpaTypa:

1. [Muuckuid, A. A. ®usuka : yueobnuk / A.A. ITuackwuii, I'.}O. I'pakoBckuii ; mox oomr. pex. FO.U.
Huka, H.C. IlypermeBoit. — 4-e uzn., ucnp. — Mocksa : ®OPYM : UHOPA-M, 2026. — 560 c. —
(Cpenuee mpodeccuonansaoe oopazosanue). - ISBN 978-5-00091-739-8. - Tekcr : 31MEeKTPOHHBIN. -
URL: https://znanium.ru/catalog/product/2143938 (nata obpamenus: 14.08.2026). — Pexxum goctyna:
IO TIOJIITHCKE.

2.

4.1.2. JlonoJHUTEIbHAS JINTEpATypa:

1. Mocsruna, O. B. ®usuka. Yacte 1: Mexanuka. MonekysipHas pusnka : yaeoHoe mocooue /
O. B. Mocsruna. - Mocksa : PI'VII, 2023. - 134 c. - ISBN 978-5-00209-021-1. - Texkcr :
snexktpoHHbiid. - URL: https://znanium.ru/catalog/product/2069314 (nara obparenus: 28.08.2024). —
Pexxum noctyna: nmo nogmnucke.

2. TapacoB, O. M. ®usuka: naboparopHble padOTHl ¢ BONPOCAMU M 3aJaHUSIMU @ yueOHOe
nocobue / O.M. TapacoB. — 2-e u3a., ucnp. u gor. — Mocksa : DOPYM : UHOPA-M, 2024. — 97 c.
— (Cpennee mpodeccuonanbuoe oopazopanue). - ISBN 978-5-00091-472-4. - TekcT : 2ME€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/2192597 (mata obpamenus: 02.09.2024). — Pexum
noctyna: no noganucke TromI'Y.

3. ®usuka. ba3oBsiii ypoBeHs. [IpakTukyM 1o pemieHuto 3a1ad : yaueOHoe mocoodue,
pa3paboTaHHOE B KOMIUIEKTE C YUEOHUKOM JUIsl 00pa30BaTeIbHBIX OpraHu3aIiil, peaau3yomux
oOpa3oBaTenbHbIe IPOTPaMMBI cpefHero npodeccruonanbHoro oopazosanus / H.C. [Typeimesa, H. E.
Baxeesckas, J1. A. Hcaes, B. M. Hapyrus. - Mocksa : [Ipocseuienue, 2024. - 236, [4] c. : uin. -
(Yuebnuk CIIO). - ISBN 9785091136852. - Tekcr : anektponnsIil. - URL:
https://znanium.ru/catalog/product/2157456 (mata oopamienus: 28.08.2024). — Pesxum moctyma: mo
MOJIITUCKE.

4. ®uzuka. O6meodbpazoBarenbubiil ki it CI1O : snextponnas popma yuednuka / H. C.
[Typsiiesa, H. E. Baxeesckas, 1. A. Ucaes [u ap.]. - Mocksa : IIpocsemienue, 2024. - 512 c. - ISBN
978-5-09-115771-0. - Tekcr : anexkrponHusbIit. - URL: https://znanium.ru/catalog/product/2125341 (nata
oOparmenusi: 28.08.2024). — Pexxum gocTyna: mo MoJIMUCKe.

4.1.3. CoBpemeHnHbIe Npo(deccHoHaIbHBbIE 0a3bI JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE
CHUCTEMBI:

HuTeprer-pecypcsl:

1. 3nanuym - https://new.znanium.com/
Jlans - https://e.lanbook.com/
IPR Books - http://www.iprbookshop.ru/
Elibrary - https://www.elibrary.ru/
HanwmonansHast anekrponnas oudmuoreka (HIB) - https://rusneb.ru/
MexBy30BCKast anieKkTpoHHas onbmmoreka (MOB) - https://icdlib.nspu.ru/
«BUC» (B]] nepuonnyeckux u3manwmii) - https://dlib.eastview.com/browse
Onekrponnas oudnaunoreka Tromry - https:/library.utmn.ru/

N~ WN

4.2. JIueH3MO0HHOEe ¥ CBOOOIHO pacnpocTpaHsieMoe NPorpaMMHoe odecrieyeHue, B TOM
YHCJIe 0Te4eCTBEHHOI0 IIPOM3BOACTBA
LibreOffice, mnardopmsr: Sunekc, Meccenmkep, Suaekc, TenemMocT.


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/
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4.3. MaTepua/IbHO-TeXHHYECKOE ofecreyeHne peaTn3aiiy y4eOHoro mpeamera:

MynbTuMeauiiHas yueOHast ay IMTOpHUs IS IPOBEICHHS 3aHSITHI JIGKIIMOHHOTO THITA OCHAIIIEHA
CJIICAYIOUIMMHA TEXHUYECKMMHU CpPEIACTBaMU OOyudeHHs W 00OpyJoBaHHEeM: ydeOHas meOelnb, J0CKa
ayJMTOpHAs, MYJIbTUMEIMHHOE TPOCKIMOHHOE M aKyCTHYeCKoe OO0OpyJ0BaHHE, IMEPCOHAIbHBIMN
KOMITBIOTED.

VueOHast ayIUTOpUs ISl TIPOBEACHUS 3aHATHI CEMHHAPCKOTO THIIA OCHAIIEHA CIICAYIOIIUMHE
TEXHHYECKHMH CPECTBaMK 00y4YeHHUsI 1 000pyA0oBaHUEM: yueOHast MeOelb, I0CKa ayAUTOPHAsI.

Aynuropusi Ui CaMOCTOSATENIbHOH pabOThl OCHAIEHA CIICAYIOIIUMH TEXHHUYECKHMHU
cpeacTBaMu OOy4eHHs M 00OpyaoBaHWEM: ydeOHash MeOellb, JOCKa ayJWTOpHAs, MYJIbTUMEIUIHOE
HPOEKIIMOHHOE U aKyCTHYECKOEe 000PYI0BaHUE, IEPCOHATBHBIC KOMITBIOTEPHI.
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[Ipunoxenune Ne 1 x paboueit
nporpaMmme JUCHUTIITUHBI

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

1. Cucrema oneHUBAHUA

KonTponb 1 olleHKa pe3yslbTaToOB  OCBOCHHS Y4€OHOM  JTUCIHMIUIMHBI — OCYIIECTBISETCS
IpernoaaBaTesieM B MPOIecce MPOBEACHUS JIA0OPATOPHBIX PpadOT, YCTHOTO ONMpOca, TECTUPOBAHMS, a
TaK)K€ BBIMOJTHEHUS 00Yy4alOIUMUCS HHAUBUAYAIbHBIX CAMOCTOSTENIbHBIX 3a/JaHUH.

YceTHBI ONPOC HAa 3aHATUU MMO3BOJISET BBISICHUTH 00bEM 3HAHUU CTYACHTA MO OMPEICIICHHOM
TeMe, pazzeiny, npooseme. [Ipu olleHMBaHUN YCTHOTO OTBETA YUMUTHIBAETCSI KAU€CTBO U MOJHOTA OTBETA
Ha KOHTPOJIBHBIE BONPOCHI, CTENEHb BJIAJACHUS W3YYCHHBIM MATEpPUAJIOM IIPU OTBETAaX Ha
JIOTIOJTHUTEIbHBIE BOIIPOCHI.

Pedepar - cpeacTBo KOHTPOJIS,, KOTOPOE MO3BOJSET BBISICHUTH O00BbEM 3HAHUU CTyACHTa IO
oTmpezieNIieHHOM TeMe, pa3fely, mpodieMe, yMeHUe KPpaTKoro yCTHOTO MIIM TUCbMEHHOTO COOOIIEHUs Ha
ONpeAeNEHHYIO TEMY, COCTABIEHHOE HA OCHOBE HECKOJIBKUX UCTOYHUKOB.

TecT — cpeicTBO KOHTPOJIS CTENEHU OCBOCHUS O0YUYaIOLUMUCS TEOPETUYECKOro MaTepuana u
dakrorpadudeckoro mMarepuana. TecToBbIC 3aJaHMs MIPEAIIOIATalOT BHIOOP BEPHOTO BapHaHTa OTBETa
U3 MIepeyHsl peIaraeMbIX, TpeOOBaHHUE AOMOIHUTE YTBEPKICHHIE TIPOMYIIEHHBIM CIOBOM, YCTAHOBUTD
COOTBETCTBHUE MEXKJy SBICHUSMH JIMTEPATYpHOro mnepuoja. [lpu oneHHBaHUM pe3yJIbTATOB
TECTUPOBAHUS YUUTHIBAECTCS KOJIMUYECTBO U MPOLEHT IaHHBIX 00YYaOIUMCS BEPHBIX OTBETOB.

IIpakTnyeckas//IaGoparopHas padora — ¢opma KOHTPOJIE B Yy4eOHOM Tmporiecce, MpH
KOTOPOW CTYJEHTHI MO 33JaHUI0 M MOJ PYKOBOJCTBOM IPEMNOJaBaTeNisi CaMOCTOSTEIbHO MPOBOIST
OTBITHI, W3MEPEHMsS] WM JJIEMEHTapHbIE MCCIEIOBAaHUS Ha OCHOBE CIEIUAIbHO pa3pabOTaHHBIX
3ananuil. Pe3ynbpTarthl 1abopaToOpHBIX pabOT 4yacTo O(GOpPMIISIOTCS B BHJE OTYETOB, T/I€ MOIPOOHO
OTHUCHIBAIOTCS MPOBEAEHHBIE SKCIIEPUMEHTHI, TTOJIyYCHHBIC TAHHBIE, MX aHAJU3 U BHIBOJIBI.

Pemenne 3ana4 no gpusuke - popMa KOHTPOJISI 3HAHUIM, YMEHUH U HABBIKOB, KOTOPasi O3BOJISET
ONPEACIUTh YPOBEHb YCBOCHHMSI MarepHaya; MPOBEPUTh KAade€CTBO YCBOEHUSA; BBIICHUTH, KaKHUMH
KOHKPETHBIMHU JACHCTBUSIMU OBJIaJie] 00yUaIOLTUICs, ONPEeIeIUTh BO3MOKHBIE TPUYUHBI 3aTPYAHECHUI;
OCYIIECTBUTH KOPPEKIIUIO.

2. HacnopT OLHCHOYHBIX MaTECpHAJIOB

Tembl yueOHOTO OueHovHbIe MaTepUabI Konu Kpurepuu oniennBanus
npeaMeTa (810l U KOIUYECBO) dhopmynupoBka
KOHTPOJIUPYEMO
KOMIICTCHITIH
Texkynui KOHTPOJIb YCIIEBAEMOCTH
Pa3znen 1. Mexanuka | YcTHbIN onpoc 31, 32,33,VY2,¥V2, | Ouecuka «5».
V3,V4 OOyuaromuiicst MoJTHO

pacKpbL1 CoEepIKaHHE
MaTepuaia B 00bEMe,
IIPEyCMOTPEHHOM
IIPOrpamMMoi u
yueOHUKOM. OH H3JI0KNIT
Marepuai rpaMOTHBIM
SI3BIKOM B ONPEIEIIEHHON
JIOTUYECKOU
I10CJIEI0BATENbHOCTH,
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TOYHO HCIIONb3YSI
TEPMUHOJIOTHIO U
CHUMBOJIUKY.
OOyyJaromuiicst MoKasasn
yMEHHE WIUTFOCTPUPOBATD
TEOPETHUECKUE
MOJIOXKEHUS KOHKPETHBIMU
puMepamMu, MPUMEHSTh
UX B HOBOI CUTYyaIllH NPU
BBITIOJIHCHUH
MPAKTUYECKOT0 3aJaHusl.
OH poJIEeMOHCTPHUPOBAT
YCBOCHHE paHee
M3YUYEHHBIX
COITYTCTBYIOIIUX
BOIIPOCOB,
c(hOpMHUPOBAHHOCTH U
YCTOMYHBOCTh
MCIOJIb30BaHHBIX MIPU
OTBETE YMEHHI U
HABBIKOB.

Ornenka «4».

OTBeT B OCHOBHOM
COOTBETCTBYET
TpeOOBaHUSM K OTMETKE
«5», HO TIPU A’TOM UMEET
OJIH U3 HEI0CTAaTKOB: B
W3JIOKEHUU JOMYIICHBI
HeOoubLIMe TPoOebl, He
MCKa3UBIIHE COACPKAHUS
OTBETA, WJIA JOMYIIEHbI
olMOKHU 1M Oosee IByX
HEJI0YETOB IIPU
OCBEIICHUHU
BTOPOCTEIIEHHBIX
BOIIPOCOB UJIU B
BBIKJIQ/IKaX.

Ouenka «3».

Henonxo nin
HEMNoce0BaTeNbHO
PACKpBITO COCpIKAHNE
Marepuaia, HO IOKa3aHo
o0l11ee TOHUMAaHNE
BOIIpOCA U
MIPOIEMOHCTPUPOBAHBI
YMEHUS, JOCTATOYHBIE ISt
JAIbHENIIETO YCBOCHHUS
MIPOTrpaMMHOTI0
Marepuaina. menuce
3aTpyIHEHUS WIN
JOMYIIEHBI OMMUOKH B
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OIIpEeAETICHUY MTOHATHH,
MCTIOJIb30BAHUHU
TEPMHHOJIOTHH, YepTekKaXx,
BBIKJIQJIKAX,
UCTIPaBJICHHBIE TTOCTIE
HECKOJIbKUX HaBOISIIHX
BOIIPOCOB YUYHTEJIS.
Onenka «2».

He packpbITo ocCHOBHOE
cojiepKaHue y4eOHOoro
marepuana. OOHapyKeHO
HE3HAHUE WU
HETIOHNMaHNE YYCHHKOM
Ooubiiei nim Hanbomee
B)XKHOW YacTH y4eOHOTO
Marepuana. /onyueHsl
OLIMOKY B ONPEIEICHUN
MOHATUH, TIPH
UCIIOJIb30BAHUH
TEPMHHOJIOTHH, B
PHCYHKaX, 4epTeKax WU
rpadukax, B BBIKJIAJIKaX,
KOTOPBIE HE UCIIPABIICHBI
M0CJIe HECKOJIBKUX
HaBOJAIINX BOIIPOCOB
YUUTEJISL.

Pasnea 2.
MouekyasipHas
(puszuka n
TePMOJAMHAMMKA

YeTHBIN onpoc

31,32,33,V4, VY5

Onenka «5».
OOyuaromuiicst MoJHO
PacKpBLI CO/IepIKaHuEe
MaTepuaia B 00bEMe,
PeSyCMOTPEHHOM
IIPOrpamMMoin u
yueOHUKOM. OH U3T0KHIT
MaTepHuall TPaMOTHBIM
SA3BIKOM B OIPEIEIEHHON
JIOTUYECKOU
M0CJIeI0BATEIbHOCTH,
TOYHO UCTIOIB3YS
TEPMUHOJIOTHIO U
CHMBOJIHKY.
OOyyaromuiics moKasan
YMEHHE WUTFOCTPHPOBATH
TEOpEeTUYECKHE
MIOJIOKEHHSI KOHKPETHBIMHU
pUMEpaMH, IPUMEHSTh
UX B HOBOH CHUTYaIlUH MIPH
BBINOJIHEHUH
MPaKTUIECKOTO 3a/IaHusI.
OH npoaeMoHCTpUpOBal
YCBOEHHE paHee
M3YYEHHBIX
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COITYTCTBYIOILIUX
BOIIPOCOB,
c(hOpMUPOBAHHOCTH U
YCTOMYHBOCTh
MCIOJIb30BaHHBIX MTPU
OTBETE YMEHHU U
HABBIKOB.

Oruenka «4».

OTBET B OCHOBHOM
COOTBETCTBYET
TpeOOBaHUSAM K OTMETKE
«5», HO IIpPU 3TOM UMEET
OJIMH U3 HEJIOCTATKOB: B
W3JI0KEHUU JOIMYIICHBI
HeOoJbIIre TPoOebl, HE
MCKa3UBIINE COACPKAHUS
OTBETa, WIH JOMYIICHbI
onOKu 1M 6osee IByX
HEJA0YETOB MPU
OCBEIICHUHU
BTOPOCTETIEHHBIX
BOIIPOCOB UJIU B
BBIKJIa/IKaX.

Ornenka «3».

Henonxo nin
HETOCJIeI0BATEeLHO
PACKpBITO COACpIKAHUE
Marepuaia, HO TTIOKa3aHo
o01iee MOHUMaHHe
BOIIpOCa U
MPOJIEMOHCTPUPOBAHBI
YMEHUS, TOCTATOYHBIE JIJIst
JaNbHENIIEr0 YCBOCHHUS
MIPOTPaMMHOTO
Matepuana. Umenuce
3aTpyAHEHUS WIH
JIOTYIIEHBI OIIHOKH B
OTPEICIICHUY TTOHATHI,
MCIIO0Ib30BaHUU
TEPMHUHOJIOTHH, YepTEkKaX,
BBIKJIAIKAX,
UCIIPaBJIEHHBIE MOCTIE
HECKOJIbKUX HAaBOISAIINX
BOIIPOCOB YUHUTEIIS.
Ouenka «2».

He packpeiTo 0OCHOBHOE
coJiep>kaHue y4eOHOro
Matepuana. O6HapyKeHO
HEe3HaHue WIn
HEMIOHUMAaHUE YYCHUKOM
Oosblel uin Haubosee
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BaXHOH yacTH y4yeOHOro
Marepuaia. JonynieHsl
OLIMOKHU B OIIPECIICHUH
MIOHATUH, TIPH
UCIOJIb30BAHUU
TEPMHUHOJIOTUH, B
PHUCYHKaX, 4epTexax Wiu
rpaduKax, B BHIKJIAIKAX,
KOTOpbIE HE HCIIPABIICHBI
I10CJIE HECKOJIBKHUX
HaBOJAIINUX BOIIPOCOB
YUUTEIS.

IIpomeskyTounas
arrecranms-
KOHTPOJIbHasi padoTa
1 cemecTp

Pemenne 3agau

V1-V5
31-33

«5» (3 6as1a).
[IpuBeneHo nomHoe
MPaBUJILHOE PEIICHHE,
BKJIIOYAIOLIEE CIEAYIOLINE
AJIEMEHTBI: BEPHO
3aMcaHo KpaTKoe
yCIIOBUE 3a/1auH,
3aIMCcaHbl YPABHCHUS U
(dbopMyIIbI, IPUMEHEHHE
KOTOPBIX HEOOXOIUMO U
JOCTATOYHO JIJIsl PEIICHUS
3aJ1a4M BHIOPAHHBIM
CI10co0OM, BEITTOJTHEHEI
HEO0OXOANMBIE
MaTeMaTH4eCKue
npeoOpa3oBaHus U
pacuéThl, TPUBOIAIINE K
MPaBUILHOMY YHCJIOBOMY
OTBETY, U MPEICTaBJICH
OTBET.

«4» (2 6asna).
[TpaBuibHO 3anMCaHbl
HeoOxoauMBbIe HOPMYIIHI,
MIPOBE/ICHBI BEIYMCIICHHSI,
Y TIONTy4YeH OTBET (BEpHBII
WJIM HEBEPHBI), HO
JIOTyIIIeHa OIINOKa B
3aMuCH KPaTKOTO YCIOBHSI
WJIH TIePEeBO/IE SIMHUIL B
CH.

«3» (1 6ann). 3anucansl U
WCIIOJTH30BaHbI HE BCE
UCXOJHBIE (POPMYIIBI,
HEOOXOIUMBIE IS
pelleHus 3aa4u, UIH
3amucaHbl BCE HCXOIHBIC
(dbopMyIIbI, HO B OJTHOU U3
HUX JOIYyIIeHA OIHOKA.
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«2» (0 6ans0B). Bee
CJIy4au BHITIOJTHCHWS,
KOTOpBIC HE
COOTBETCTBYIOT
BBIIIICYKa3aHHBIM
KPUTEPUSIM BBICTABJICHUS
1, 2 unu 3 6anios,
pa3pO3HECHHBIE 3aITUCH,
OTCYTCTBHE MOIBITOK
BBITIOJIHCHHMS 3aJaHUs.

Paznea 3.
DJIeKTPOANHAMMKA

VYerHbll onpoc,

31,32,33,V2

Oruenka «5».
OOyyaromuiics MoJHO
PacKpbL1 cCoiepKaHHe
MaTepuaia B 00bEMe,
MPEeAyCMOTPEHHOM
MPOrpaMmMoit u
yaeOHUKOM. OH U3IT0KHIT
MaTepuai rpaMOTHBIM
S3BIKOM B OIPEIEIEHHON
JIOTUYECKOMU
[10CJIEI0BATENbHOCTH,
TOYHO HCTIONb3YSI
TEPMUHOJIOTHIO U
CUMBOJIHKY.
OO0yuaromuiicst moxkazan
YMEHUE WUTFOCTPUPOBATH
TEOPETHUECKUE
MOJIOKEHUSI KOHKPETHBIMU
puMepamMu, MPUMEHSITh
UX B HOBOM CUTyalluu MpH
BBITIOJTHCHUH
MIPaKTUYECKOTO 3aJaHusl.
OH nposeMOHCTpUpOBa
YCBOEHUE paHee
M3YUYEHHBIX
COMYTCTBYIOIIHNX
BOIIPOCOB,
c(hOpMUPOBAHHOCTH H
YCTOMYHBOCTh
MCIOJIb30BaHHBIX MPU
OTBETE YMEHHI U
HAaBBIKOB.

Ouenka «4».

OTBET B OCHOBHOM
COOTBETCTBYET
TpeOOBaHUSAM K OTMETKE
«5», HO TIPU A’TOM UMEET
OJIH U3 HEI0CTAaTKOB: B
U3JI0’KEHUU JOMYIIEHBI
HeOouplIHe TPOoOebl, He
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MCKa3MBIIHNE COJIEPIKaHUS
OTBETA, WJIA JOMYIIEHbI
omuOKH WM 6oJiee IByX
HEJIOYETOB MIPU
OCBEILEHUU
BTOPOCTEIIEHHBIX
BOIIPOCOB UJIU B
BBIKJIQJIKAX.

OneHka «3».

HenosHo nin
HEMocleA0BaTeIbHO
PACKpBITO COCpIKAHUE
MaTepuaia, HO MoKa3aHo
o01iee MOHUMaHKE
BOIIpOCa U
MIPOJIEMOHCTPUPOBAHBI
YMEHHUS, TOCTATOYHbIE JIJIs
JAIbHENIIETO YCBOCHHUS
MPOrPaMMHOTO
Marepuana. menuce
3aTpyIHEHUS WU
JOTYIIEHBI OIMOKU B
OTpeIeTICHUH MOHSATHIA,
WCIIO0JIb30BaHUH
TEPMHUHOJIOTUH, YepTexKax,
BBIKJIQJIKAX,
UCIIPaBIIEHHBIE MTOCIIE
HECKOJIBKUX HABOJISIIINX
BOIIPOCOB YUHUTEIS.
Orenka «2».

He packpeiTOo OCHOBHOE
coJiep;kaHue y4eOHOro
Matepuana. O6HapykeHO
HE3HAHUE WIH
HEMOHUMAaHUE YYEHUKOM
OompIielt wim Hanbosee
BaXHOM YacTH y4eOHOTO
Marepuaia. JJomynieHsl
OILITMOKY B OIIPEICTICHUH
MOHATUH, TIPH
WCIIOT30BaHUH
TEPMHUHOJIOTUH, B
PUCYHKAX, YepTexKax Uin
rpadukax, B BBIKJIAIKAX,
KOTOPBIE HE UCTTPABJICHBI
MOCJI€ HECKOJIBKUX
HaBOISITUX BOTIPOCOB
YUUTEISL.

nabopaTopHas pabdora

«5» - Moxer
CaMOCTOSITEIILHO
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BBITIOJTHUTh
nabopaTtopHyto paboTy.
Cnenats Bce
COOTBETCTBYIOIIINE
M3MEpEeHUs U aHaN3
MOJTy9YCHHBIX JaHHBIX.
MosxeT copMupoBath
MOJIHBIM OTYET MO
BBITAJICHHOM
nabopatopHoit padore.
«4» - MoxeT BBIIIOJIHUTH
nabopaTtopHyIo paboTy
MO/l YaCTUYHBIM
KOHTPOJIEM
npenoaaBaTes.
Cnenatb Bce
COOTBETCTBYIOIINE
HU3MEpEeHUSI.

Mosxet copMupoBath
OTYET MO BBINAJIEHHON
nabopaTopHoOl padore.
«3» - MOXeT BBIIIOJTHUTH
nabopaTtopHyIo padoTy
10JT KOHTPOJIEM
npenojaBaTens.
Crenarts Bce
COOTBETCTBYIOIIINE
HU3MEpPEHUS TIPU TTOMOIIIH
npenojaBaTens.

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

Pa3zgen 4. OnTuka

VYeTHbIT onpoc

33,V¥2,¥2,V3,V4

Ouenka «5».
OOyuaromuiicst MoJTHO
PacKpbLI COAepKaHNE
MaTepuaia B 00bEMe,
MpeAyCMOTPEHHOM
IIPOrpamMMoin u
yueOHIUKOM. OH U3TOKUIT
Marepuai rpaMOTHBIM
SI3BIKOM B OIPENEIIEHHON
JIOTUYECKOM
MOCJIE/I0BATEIbHOCTH,
TOYHO HUCTIONB3YS
TEPMUHOJIOTHIO U
CUMBOJIMKY.
OOyyaromuiics moKa3asn




21

YMEHHUE WIUTFOCTPUPOBATH
TEOPETUYECKHE
ITOJIOKEHUSI KOHKPETHBIMU
puMepamMu, NPUMEHSITh
UX B HOBOM CUTyaluu IIPU
BBITIOJIHCHUH
MIPAKTUYECKOTO 3aJaHusl.
OH poJIEeMOHCTPUPOBAT
YCBOEHUE paHee
M3YUYEHHBIX
COIMYTCTBYIOIIHX
BOIIPOCOB,
c(hOpMUPOBAHHOCTbH U
YCTOMYHBOCTh
WCIIOJIb30BaHHBIX IIPU
OTBETE YMEHHI 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
MCKa3MBIINE COJIEPIKaHUS
OTBETA, WJIA JOMYIIEHbI
olMOKHU 1M Oosee IByX
HEJI0YETOB IIPU
OCBEILEHUU
BTOPOCTENIEHHBIX
BOIIPOCOB UJIU B
BBIKJIaJIKaX.

Onenka «3».

Henonno nin
HEIoCe0BaTENbHO
PACKpBITO COACpIKAHUE
MaTepuasa, HO MoKa3aHo
o0111ee MOHMMaHue
BOIpoca U
MIPOIEMOHCTPUPOBAHBI
YMEHUS, JOCTATOYHBIE IS
JAIbHENIIETO YCBOCHHUS
MIPOTrpaMMHOTI0
Marepuaina. menuce
3aTpyAHEHUS WIH
JIOTTYIIEHBI OITUOKH B
ONPEACIICHUY TTOHATHUH,
WCIIOJIb30BAHUH
TEPMUHOJIOTUH, YepTEXkKax,
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
UCIIO0JIb30BaHUHU
TEPMHUHOJIOTHH, B
PHUCYHKaX, 4epTexax Hiu
rpadukax, B BBIKJIIKAX,
KOTOPBIC HE MCIIPABIICHBI
MOCJIe HECKOJIBKHIX
HABOJISIIIIUX BOIIPOCOB
YUUTEIIS.

Pa3nen 5. DeMeHTHI
KBAaHTOBOH (U3UKHU

YcTHBIN Onpoc

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

Orenka «5».
OOyyJarommmiics MOJIHO
PacKpbUI CoiepKaHUE
MaTepuaia B 00bEMe,
IIPEyCMOTPEHHOM
IIPOrpamMMoin u
yueOHUKOM. OH U3T0KHIT
MaTepuai rpaMOTHBIM
SA3BIKOM B OIPEIEIEHHON
JIOTUYECKOM
IIOCJIEI0BATENBHOCTH,
TOYHO HCTIOIb3YsI
TEPMHUHOJIOTHIO U
CHUMBOJIUKY.
OOyyaromuiics moKasasn
yMEHHE WIUTFOCTPUPOBATH
TEOPETUYECKHE
MOJIOXKEHUS KOHKPETHBIMU
npuMepamu, NPUMEHSITh
WX B HOBOW CHTyalluu MpH
BBITTOJIHEHUH
MPAKTUYECKOT0 3aJaHusl.
OH npoaeMoHCTpUpOBal
YCBOEHHE paHee
M3YUYEHHBIX
COIYTCTBYIOIINUX
BOIIPOCOB,
c(hOpMHUPOBAHHOCTH U
YCTOWYHBOCTh
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MCIOJIb30BAHHBIX MTPU
OTBETE YMECHUU U
HABBIKOB.

Oruenka «4».

OTBET B OCHOBHOM
COOTBETCTBYET
TpeOOBaHUSAM K OTMETKE
«5», HO IIpH 3TOM UMEET
OJIMH U3 HEJIOCTATKOB: B
W3JI0KEHUU JOIMYIICHBI
HeOoJbIIre TPoOebl, He
WCKa3UBIIHE COACPKAHUS
OTBETa, WIU JOMYIICHbI
oLMOKHU WK O60jee IByX
HEJOYETOB MPU
OCBEIICHUHU
BTOPOCTETIEHHBIX
BOIIPOCOB WJIU B
BBIKJIa/IKaX.

Ornenka «3».

Henonno nin
HETOCJIeI0BATEIILHO
PacKpBITO CO/IepIKaHUE
Marepuaia, HO IOKa3aHo
o01iee MOHUMaHHe
BOIIpOCa U
MPOJIEMOHCTPUPOBAHBI
YMEHUS, TOCTAaTOYHBIE JIJIst
JaNbHENIIEr0 YCBOCHHUS
MIPOTPaMMHOTO
Matepuana. Umenuce
3aTpyAHEHUS WIH
JIOTYIIEHBI OITHOKH B
OMPEICIICHUY TTOHATHI,
MCIIOJIb30BaHUH
TEPMHUHOJIOTHH, YepTEkKax,
BBIKJIQJIKAX,
HCIIpaBJIEHHBIC TTOCTIE
HECKOJIbKUX HABOSIINUX
BOIIPOCOB YUHUTEIIS.
Ouenka «2».

He packpeiTo 0OCHOBHOE
coJiep>kaHue y4eOHOro
Matepuana. OOHapyKeHO
HE3HAHUE WIH
HEMOHUMAaHUE YYEHUKOM
OobIel wim Haubosee
BXHOW 4acTH y4eOHOTO
Marepuaia. JJomymnieHsl
OLIMOKU B OIIpECIICHUH
MOHSTUH, TPU
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UCTIOJIb30BAHUH
TEPMUHOJIOTHH, B
PHCYHKaX, 4epTeKax WU
rpaduKax, B BBIKJIQIKAX,
KOTOpBIE HE UCIIPABIICHBI
[I0CJIE HECKOJIBKUX
HaBOJAIINX BOIIPOCOB
YUUTEIS.

Pa3nea 6.
AcTpodusnka

Pedepar

31,32,33,V¥2,¥2,
V3,V4

OreHka «5» cTaBUTCH,
€CJIN y4aluiics riryooko
Y TIOJTHO paccMOTpes
MOAHATYIO IpoOIEMYy,
MOKa3aj yMEHUe
BBIJICTISITH TJIABHOE,
aHAIIM3UPOBATh, CyMell
NPaBUIBHO OTOOPATh
bakTUyecKui MaTepuan
IUTSL apTyMCHTAIINH,
MOKa3aj yMEHUe
CpaBHHBATH
pedepupyembie
WUCTOYHUKH, PA3HBIC TOYKU
3peHusi, TeMa Hay4yHO
obocHoBaHa. Pedepar
HaMUCaH MPaBUIbHBIM
JTUTEPATYPHBIM SI3BIKOM,
rpaMOTHO O0(hOpMIIEH.
Ornenka «4» cTaBUTCH,
€CIIM TIOIHATas IpobiieMa
packpbITa MOJTHO,
MOKa3aHO YMEHUE
BBIJICTISITH TJIABHOE,
aHaAJIM3UPOBATh, HO
HEJ0CTAaTOYeH
bakTUyeCKuil MaTepuan
JUIsl apryMmeHTanuu. Tema
HAy4YHO 00OCHOBaHA, HO
CPaBHHUTEILHOTO
MaTepuasa HeJOCTaTOYHO.
Pedepar nanncan
MPaBUJIbHBIM
JUTEPATYPHBIM SI3BIKOM,
€CTh 3HAUUTEIbHbBIE
HapYIICHHS
MOCIIEI0BATEIHLHOCTH.
OdopmiteH rpaMoTHO.
Onenka «3» cTaBUTCH,
€CJIH TTOHATAs MpodIeMa
pacKpbITa HEIOCTATOTHO
MOJIHO, HE BCeraa
MPABWJIBHO BBIJIEISIETCS
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riIaBHOE, OeieH
(bakTHuecKuii MmaTepua,
MaJio UCHOJIB30BaHO
JOTIOJIHUTEIBHON
nutepatypsl. Pedepar
oopmiIeH mpaBUIBHO, HO
UMEIOTCS
HE3HAYUTEIIbHBIC
HApYLICHUS JIOTUKU.
Hanucan rpamoTHo.
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.
muddepeHIMpoBaHHbIN 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 BETUUYHUHBI.

2. Mukpomerp. OCHOBHBIE 3J€MEHThl MHUKpOMeTpa. EIuHHMIBI H3MepeHHs (QU3HMUECKUX
BEJIMYMH.

3. [lorpemnoctn  u3mepeHust ¢uszndyeckux BeduuuH. OTHOcUTENbHass M aOCOIOTHAS
MIOTPELIHOCTH U3MEPEHUM.

4. Knaccudukanus norpemsocTeil u3MepeHHi.

5. [lorpemnocTs npubopa. Kitaccudukanus morpemHocTeil u3smMepeHui.

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

7. Cucrema otcyera.

8. MarepuanbHas TOUKa.

9. TpaekTopus, MPOHACHHBIN TYTh, BEKTOP NEPEMEIIICHHS.

10. PaBHOMepHOe nBUkeHHE. CKOPOCTb.

11. PaBHOYCKOpEHHOE IBUJKEHUE. Y CKOPEHHE U €TI0 COCTaBJISIONIHE.

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

13. CBs13b IMHEHHBIX U YTJIOBBIX KHHEMATHYECKUX BETMIHH.

14. Knaccuueckast MexaHuKa. [ paHuUIIbl €€ MPUMEHUMOCTH.

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

16. B3aumogeiictBue Ten.

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

18. Ipunuun cynepno3unuu cui. Tperuii 3akoH HeroToHa.

19. Cuer B ipupope. ['paBuTarnmionHast cuina. 3aKOH BCEMHUPHOTO TSATOTCHUS.

20. Cuuia TspKecTH U Bec Tena. HeBecoMocCTb.

21. Cuuna ynpyrocta. 3akoH ['yka.

22. Cuia TpeHus.

23. Pabora. MomuocTs. KuHeTnueckast ¥ moTeHIUAIbHAS SHEPTH MaTePUATbHON TOUKH.

24. 3aKoH COXpaHEHHs IMOJIHOW MEXaHHMYECKOW YHEPTUN MaTepUaIbHON 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. Ocnosnoe ypaBaenue MKT uneanbHoro rasa.

30. PaBHOBeCHBIE M HEPABHOBECHBIC COCTOSIHUS; BPEMsI peJlaKcalluy.

31. [TapameTpbl MAaKpOCKOITMYECKOM CHCTEMBI, 33/Ia01Ie €€ PAaBHOBECHOE COCTOSIHUE: 00BeEM,
JIaBJICHUE, TEMIIEpaTypa.

32. Pactipenenenne Makcsemna. Pacnipenenenue bonbiimana.

33. [IepBoe Ha4YaJIO TEPMOTUHAMHUKH.

34. TennoeMKOCTh HICATBHOTO Ta3a.

35. Bropoe Havamo TepMOAMHAMUKH.

36. YpaBuenue Ban-nep-Baannca.

Konmponvnaa paboma

Bapmanr 1
3agaua 1. Ompenennure CpeHIO0 CKOPOCTH ABIKEHHS aBTOMOOWIISA, eciM Ha MpoxoxkaeHwe mytu 10 kM
noTpedoBaiock 15 MuH, a Ha 25 KM — 35 MUH.
HNucTpykmus: OTBeT 3anMcaTh ¢ OKPYIJIEHHEM 10 1eCSIThIX

3agaya 2. Ms9 MOJKUHYIIM BEPTHKAIBFHO BBEPX Ha BHICOTY 5 M. C Kakoil CKOPOCTHIO OBII MOAOpOIIEH Msd?
ConpoTuBIeHHEM BO31yXa peHedpeus. g = 10 m/c?
Hucrpykuus: OTBeT 3anMcaTh ¢ OKPYIJIeHUEM /10 AecsThIX

3anaua 3. OnpesenuTe faBieHue B UeaabHOM rase npu Temneparype 300°C. KonuenTpauus Monekys rasa 102
1/m3.
HHcerpykuusi: OTBeT 3anucaTh ¢ OKPYIJIeHHEM 0 TecSIThIX

Bapuanr 2
3apaua 1. Omnpenenure CpeHIO CKOPOCTh JABMXKCHMSI 4YENIOBEKa, €Ciau Ha npoxoxzaeHue nytd 100 m
norpedoBanock 90 ¢, a Ha 200 m — 160 c.
HNuctpyknusi: OTBeT 3anUcaTh ¢ OKPYIJIEHUEM 10 1eCAThIX

3agava 2. Ms4 NOAKMHYJIM BEPTHKAJIBHO BBEPX Ha BHICOTY 2 M. C Kakol CKOPOCTBbIO OBbLI MOAOpOIIeH Ms4?
ConpoTuBjieHneM BO3ayxa peHedpeus. g = 10 m/c?
HNucTpykmusa: OTBeT 3anMcaTh ¢ OKPYIJIEHHEM 0 1ecIThIX

3amauva 3. Onpeenure naBieHNE B MaeaAIbHOM Ta3e npu Temmeparype 400 K. Konuentparms monexkyn raza 102
1/m3,
HHacTrpyknusi: OTBeT 3anMcaTh ¢ OKPYIJIEHHEM A0 1eCSIThIX

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

3aKOH COXpaHEeHHMsI SJIEKTPUUECKOTO 3apsiia.

3axoH KynoHa.

DJIEKTPOCTATUYECKOE TOJIE.

Hamnps>keHHOCTB 2JIEKTPUUYECKOT0 TOJIS.

Pabora nosns mpu nepeMenieHny 3apsaa.

[ToTeHnnan 3MeKTPOCTATUYECKOIO TOJIS ¥ €T0 CBSI3b C HANPSKEHHOCTHIO MOJIS.
DnekTpuueckas eMKOCTh YEIUHEHHOTO ITPOBOJHHKA.
Kongaencaropsl. CoequHEHNE KOHEHCATOPOB.

10 JIMPIEeKTPUKH B SJIEKTPUIECKOM TIO0JIC.

11. JImpnextpuueckasi IPOHULIAEMOCTh U BOCTIPUUMYHUBOCTb.
12. TloCcTOSHHBIN PNEKTPUIECCKUIN TOK.

CoNoORrWNE
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13. Dnektpuyeckuii TOK, CHia ¥ INIOTHOCTh TOKA.

14. 3axon Oma s ydacTka Ienu.

15. CompotuBnenue mnpoBoaHuka. [locienoBarenbHOoe U MapajjielibHOE  COEIMHEHUE
MIPOBOJIHUKOB.

16. CropoHHHE CHIIBL. DJIEKTpOABMXKYIIas cuia. Mcrounuku toka. 3akon Oma sl y4acTka,
coaepxaiero J/C, u it 3aMKHYTOH 1eMu.

17. PaGora u MomHOCTh TOKa. 3akoH JDxoyns-Jlenna. Pa3BerBinennbie menu. I[lpaBumima
Kupxrodga.

18. Ilpupona toka B metayuiax. OneiTel Manaenpmtama u [lamanekcu, Toamena u Crroapra.
3aBUCHUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TemrepaTypsl. [loHATHE O CBEPXIIPOBOAUMOCTH.

19. Dnexrpuyeckas auccormaiys. 3akoHsl Dapazes.

20. MarHuTHOE 10JIe ¥ 3JIeKTPOMArHuTHas! HHIYKIIHUS.

21. MarHuTHOE I0JIe U er0 XapakTepUCTUKH. B3anMonelicTBrEe MOCTOSITHHOTO MarHUTa M TOKa.
Cuita Amriepa.

22. BzaumopeiicTBue mNapauleIbHBIX TOKOB. J[eiCTBME MAarHUTHOTO MOJIS HAa JBIXKYIIUKCS
3apsia. Cuna JlopeHnna.

23. 3akon buo-Casapa-Jlamnaca.

24. MarsuTHOE T0JIe B MarHETHKAX.

25. IlapamarHeTuku, TMaMarHeTUKU U GEepPOMArHETHKHU.

26. MarHuTHBIN TIOTOK.

27. 3akoH >neKTpoMarHuTHOM nHAykuuu Papazes u npasuio JleHna.

28. Camomnnykuus. Bzanmuas naaykuust. 9J1C caMOMHIYKITUH.

29. VHIyKTUBHOCTH MPOBOJHUKA U B3aUMHAsI MHAYKIHUS.

30. DHeprust MarHUTHOTO TOJSL.

3aganus K 1a00PaTOPHBIM 3aHATHAM

3amanus Ha Ta0OPATOPHBIX 3aAHIATHUSX UCIOJB3YIOTCS JJIsl OIIEHKH YMEHHM M0 OTJEIbHBIM TEMaM
IUCHHILUIHHEL. OTYET OIEHUBAETCA B Oamnax «3», «2», «1» umu «0».

ConeprkaHue 0T4eTa U KpUTEPUH OIEHKH OTBETA TOBOSITCS JI0 CBEJIEHUS O0YJArOIINXCSI B HA4ase
3aHsaTHA. OleHKa 00BABISETCS HEIOCPEICTBEHHO MOCIIE CJa4X OTUETa U MPOBEPKH 1O BHIMOJIHEHHOMY
3a/IaHUIO HA TEKYIIEM WM CIEAYIOIIeM 3aHATHH.

Baju Kpurepnii ouennBanus A5 NpaKkTHYecKUX 3aganuii (9 cemectp)

3 Mo3KeT caMOCTOSITENLHO BBITTOJHUTH JIA00OPATOPHYIO paboTy.
C}:[eﬂaTI) BC€ COOTBETCTBYIOIINEC U3MEPCHUA U aHAIN3 MMOJTYUYCHHBIX JaHHBIX.
MosxeT chopMHPOBATH NOJHBIM OTYET IO BHIMAIEHHON Ta00paTopHOH paboTe.

2 MoskeT BBIIOHUTG J1a00paTOPHYIO paboTy MOA YACTUIHBIM KOHTPOJIEM IPEIoAaBaTeNs.
Crenatb Bce COOTBETCTBYIOIIUE H3MEPEHUSL.
MosxeT chopMHpPOBATH OTYET IO BHINAIIEHHOH JTabopaTOpHOIi paboTe.

1 MoskeT BBIOIHUTG Ta00paTOPHYIO paboTy HOA KOHTPOJIEM IIPEToaBaTes.
CraenaTb Bce COOTBETCTBYIOIIME U3MEPEHUsI TP MOMOIIY MPETOAaBaTENs.
MoxeT chopMHpOBaTh HENOJIHBIH OTUYET IO BHINAJIEHHOH JabopaTopHOi padore.

0 PeSyJ’ILTaTH HC JOCTHUIJIN IMTOPOTOBLIX KPUTCPUCB.

3aoanus:

1. U3yuuth nepeyeHs npeiaraeMbix J1a00OpaTopHbIX padoT.

2. O3HaKOMUTBCSI C TEXHMKOW Oe30macHOCTH IpH paboTe B JabopaTtopuu oOmEeld u
AKCIIEPUMEHTAIbHON (PU3UKH.

3. IloaroToBUTHCS K BBINOJHEHUIO JIA0OpaTOpHOW paboThl (MpOopabOTKa TEMBbl, KOHCIEKT,
M3y4YeHHE COOTBETCTBYIOIIETO 000PYI0BAHNSA).

4. BeimonHeHue nabopaTopHOW paboThl (MCclieqoBaHHe, paboTa ¢ 00OPYIOBAaHHEM, CHSTHE
OTIPEICTICHHBIX MTapaMETPOB HCCIETYEMbIX 0OBEKTOB).
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5. OdopmieHue oT4eTa U aHAIU3 PE3yJILTATOB.

Bonpocs! 151 yctHoro kouTpoJst (Pazgen 4)

1. Uctopuueckuii 0630p yueHus o cBeTe. DNEKTPOMarHuTHas IpUpoJia CBETA.

2. OCHOBHBIE CBETOBBIE M DHEPreTHUECKUE BEIWYMHBI W EIUHHUIBI MX H3MEpPEHHs. 3aKOH
ocBem€HHOCTU. [TpubOopHI 117151 U3MEPEHUS CBETOBBIX BEIUYUH (JIFOKCMETPBI, (POTOMETPHI).

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

4. KorepeHTtHOCTh. MeTobpl HaOMI0IeHus HHTEpepeHn B ontuke (Meton FOura, 6usepkaino
u Ounpusma @penens, OminH3a, 3epkaio Jlnoiaa).

5. [IByxiyueBasi uHTep(depeHIrs, BO3HUKAIOIIAsA MPU OTPAKEHUHM U MPOXOKIECHUU CBETa B
TOHKHUX IJIEHKAX U IIJIACTUHKAX.

6. [Tonocel paBHOW TONMmMHBI u paBHoro HakioHa. Kombua Heiorona. Ilpumenenue
uHTEepEPEHINH B HAyKe U TeXHUKE (MHTEpdepoMeTphI, UHTEPHEPEHITNOHHBIE (DHITBTPHI, TIPOCBETICHUE
ONITHKH).

7. SlBnenne mudpakuuu cera. [Ipunmun [roiirenca-®penens. Judpakuus Openens. Meron
30H @penens. 30HHBIE U (Ha30BbIE MIIACTHHBIL.

8. Mudpaxius penenst Ha KPyTiIoM dKpaHe, OTBEPCTHH M HA KPArO MOYTIIOCKOCTH.

9. Hudpaxus OpayHrodepa Ha MIETH.

10. dudpakuus cBera Ha TUPPAKIUOHHON PEIIETKE.

11. lucniepcus 1 pa3peniaronias CiocoOHOCTh pemETKU. Buabl nudpakiinoHHBIX PEMIETOK U UX
IIPUMEHEHUE.

12. 'eomeTpuueckasl ONTHKA Kak MpeneibHbIA ciiydaid BonHOBOM omtuku. [Ipunimn depma.
BbiBOo/ 3aKOHOB OTpa)KEHMsI U IIPEJIOMIIEHUS CBETa Ha OCHOBE MpHUHIMNIA Pepma.

13. IIpoxoxeHue cBeTa yepes MI0CKOoNapauIebHyI0 IUTACTUHY U pu3My. [lonHoe BHyTpeHHee
OTpakeHHUE.

14. OtpaxeHue U mperoMiieHHs] cBeTa Ha cdepudeckoil moBepxHocTH. HyseBoit MHBapuaHT
A06e. Chepuueckoe 3epkaio.

15. Tonkue nuH3bl. OnTuyeckas cuia JuH3bl. Popmyna uH3bL. LleHTpupoBaHHas onTHYecKast
cucrtema. [loctpoenne nzodpaxeHuii.

16. AGeppauuu onTHYecKHX cucTeM (cepuueckas M XpoMaTHUecKas, acCTUIMaTH3M, KoMa,
qucTtopeusi). MeTo el ycTpaHeHHUs! HEIOCTATKOB ONTHYECKUX CHCTEM.

17. Ontuueckue npubopsl (Jrymna, MUKpOCKOII, TeJIECKOI, (poToanmapar, IpoeKTop).

18. Pazpemaromasi ciocOOHOCTh ONTHYECKUX TPprOOpoB. CBeTOCHIIAa OOBEKTHRA.

19. DnexTpoMarHuTHas TEOpUsl OTPaKEHHUsI U MPEJIOMIICHHUs CBETa Ha TpaHMIE pas3zena JBYX
cpen. ®opmynel OpeHens.

20. TTongpu3anus cBeTa Npu OTpakeHUH U npenomieHun. 3akoH bprocrepa. Ctona Ctoserosa.

21. PactipocTpaHeHus cBeTa B Kpuctayniax. /[BoitHoe myuenpenomienue. [lonspusanus cBera
IIPY IBOITHOM JTy4enpenoMIeHUH. BOTHOBBIE MOBEPXHOCTH B KpUCTAJIIAX.

22. Tlonspu3aTopsl M aHAJIM3ATOPHI. 3aKOH Maioca.

23. HrepdepeHnns TMHEHHOT0 MOIIPHU30BAHHOTO CBETA.

24. BpameHune miockocTr nossipusanuu. [lonspusannoHabie pruOOpH! X MTPUMEHEHHE.

25. Jlucniepcust ceeta. HopmanbHast M aHOMallbHasi JUCIEPCHUS CBETA. DJIEKTPOHHAs TEOpHUS
JUCIIEPCUU CBETA.

26. CxopocTb cBeTa. MeToIbl N3y4eHus CKOpocTH cBeTa. Pa3oBas U rpymIoBas CKOpOCTH CBETA.

27. OTBITHI IO PacpOCTPaHEHHIO CBeTa B ABIKYyIIeics cpene. (Ompitel Puzo u MaiikenscoHa-
Mopin).

28. DddexT Jlonnepa B ONTHUKE.

29. PaccestHus cBera.

30. [Tornomenue ceera. Koaddurment nornomenus. 3akoH byrepa. CriekTp morionieHusl.
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Bonpocs! auist yerHoro koutpous (Pasaen 5)

1. TeruioBoe  w3nmyudeHue.  BennuuHbl,  XapakTepusyollue  TEIJIOBOE  H3JIy4YCHHE.
(OHepreTnueckasi  CBETHMOCTb,  CIEKTpajbHas  IJIOTHOCTh  DHEPreTHUYECKOW  CBETUMOCTH,
norjouiaTenbHas CHoCOOHOCTh Tel). AGCOIIOTHO YEPHOE TEIO.

2. Pe3ynbraThl SKCIIEPUMEHTAIBHBIX HCCIEIOBAHUN pACHpeieiCHUs SHEPTUU B CIEKTpax
TEIJIOBOTO U3TYUYCHHUS.

3. 3akoHbl TeruioBoro wu3NMydeHus (mpaBwio I[IpeBo, 3akon Kupxroda, 3axon Credana-
bonbimMana, 3akoH cMmemienust Buna).

4. ®opMyJIbl, OMUCHIBAIOIINE TETNIOBOE U3TyYEHUE HA OCHOBE KIIACCUYECKUX MPEICTaBICHUN U
UX MPOTUBOPEYHE C IKCTIIEpUMEHTOM (yibTpaduoneToBas karactpoda).

5. 'unote3a o kBaHTOBaHMM M3My4eHus u popmyna [lnanka.

6. ®opmyina [1naHka 1 3aKOHBI TETIOBOTO U3JTYYEHUS.

7. Onrruyeckasi TUPOMETPUS.

8. ®otousl. OnbiThl BaBumnosa u bote.

9. ®otoanekrpuueckuii  dpdexr. 3akonsl (oroddpdexra (3akon CroseroBa, GdopMmyIa
Oiinmreitna s Gotosddexra).

10. Ucnonw3oBanne  ¢doroddpdexra. DoTorMEMEHTH,  (OTOYMHOKHUTEIH,  DIIEKTPOHHO-
ONTHYECKHE TPeoOpazoBaTeNn, IPUMEHEHUE 3TUX MPUOOPOB.

11. aBnenue ceeta. OOBsACHEHHE JABICHUS CBETA C MO3UIIMN BOJIHOBOM M KBAHTOBOM MPUPO/IbI
cseta. OnbIThl JIeGeneBa Mo M3MEpPEHHIO 1aBJICHUS CBETA.

12. PentrenoBckoe u3inydeHue. TOPMO3HOE U XapaKTEPUCTUIECKOE U3ITyUYeHHE U X CIIEKTPHI.

13. Paccesinue pentreHoBckux nydedl. Dddext Komnrona. DnementapHas teopus 3ddexra
KomnroHna.

14. IlpuMeHeHue peHTI€HOBCKUX JIyUEeH.

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

16. OnbITHI 1O TUGPAKINAN DTIEKTPOHOB.

17. CootHomenue HeomnpeaeneHHocTei I'elizendepra.

18. BonroBas gynkuus. Ypauenue lllpenunrepa.

19. KBaHTOBaHME YHEPTHH YACTHUIIBI B TOTEHIIMAIBHON siMe. KBaHTOBaHME SHEPTUHU JTMHEWHOTO
TapMOHUYECKOTO OCIHIUIATOPA.

20. TynnenbHbIH 3¢ DeKT.

21 AtomHas Mozens ToMcoHa.

22 OmnbiThl Pesepdopaa no paccesnuto ansga-uactuil. [lnanerapHas Moaens aToma.

23 HepocraTku turanerapaoit mojenu. [locrymaret bopa. Omnbiter @panka u ['epia.

24 Teopus bopa 11t aToMa BoJI0poJia U BOJIOPOIONIOA0OHBIX HOHOB.

25 O0bsicHeHHE Teoprel bopa CeKTpaTbHBIX 3aKOHOMEPHOCTEH aTOMa BOAOPO/IA.

26 HenocraTtku Teopuu bopa.

27 KBanToBanue >Heprui. MoMeHTa MMITyJIbCa M MPOEKIIMA MOMEHTa UMIyJbca. KBaHTOBEIE
qucia.

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

29 Ipunnun [Maynu. 3aKkoOHOMEPHOCTH 3aMIOTHEHUS SJIEKTPOHHBIX 000JI0UEK B aTOME U MX CBA3b
C XUMHUYECKUMH CBOHCTBAMHU.

30 MonekysipHbIe CIIEKTPBI U XUMHUYECKasl CBSA3b B MOJIEKYJIaX.

31 KoMOMHAIMOHHOE pacCcesTHUE CBETa.

32 JIromunecuenuus. [Ipasuno Crokca.

33 CrioHTaHHOE M BBIHYKICHHOE U3TydeHue. Jlazepsl 1 nX mpuMeHeHne. KBaHTOBBIC SIBICHUS B
TBEPABIX TeIax

34 O0pa3oBaHKe YHEPTETHUECCKUX 30H B KPUCTAIIAX.

35 30HHAsA TEOPHS ANEKTPOIPOBOTHOCTH (AMAICKTPUKH. [10IyIpOBOAHUKY U METAILIIBI).

36 CobcTBeHHAst M TPUMECHAs! TPOBOIUMOCTH TIOJTYIIPOBOTHUKOB.

37 KoHTaKTHBIE SIBJICHUS B MOJIYIPOBOAHUKAX, P-TI Iepexo. [1omynpoBofHUKOBEIE TPHOOPHI.
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38 KBaHTOBbIE IBICHUS IIPU HU3KUX TemrepaTypax. CBepXIpoBOAUMOCTb. CBEPXTEKYy4ECTb.

39 DkcnepuMEHTaIbHBIE METOMBI SIEPHOM (PU3MKHM (CUETYMKH YACTHUL, TPEKOBBIE KaMeEpHl,
MAacCIIeKTPOMETPBI, YCKOPUTEIIN 3apsyKEHHBIX YaCTHII).

40 Atomuoe siapo. CocTaB M XapaKTEPUCTHUKU aTOMHBIX SIEP.

41 SinepHbIe CUIBI. DHEPTHUS CBSI3U sAJIpa.

42 SInepHble MOJEIH.

43 PaanoakTUBHOCTb. 3aKOH PaJMOaKTUBHOIO pacraja.

44 Bunpl paguoakTUBHBIX NpeBpaieHuil. [IpaBuna cMemienus.

45 [IpuMeHeHHe paJOaKTUBHBIX HU30TOIOB.

46 SnepHble peakIium.

47 CuHTe3upOBaHHE TPAHCYPAHOBBIX 3JIEMEHTOB.

48 Peaxuus neneHus TsOKENbIX saep. Llenmnas peakuus qeneHus.

49 SnepHble peakTopsl. SepHas SHEpreTUKa U ee NepCIeKTHBA.

50 SnmepHasi SHEpreTUKa U KOJIOTHSI.

51 Peaxnus cunTesa aaep. TepMosiiepHas peakiys U MepCcreKTUBbI €€ UCII0JIb30BaHMS.

52 OOume cBeeHus 00 PIEMEHTAPHBIX YacTUIAX.

53 IIpo0iema cucTeMaTUKH JIEMEHTAPHbBIX YaCTHII.

54 [loHsATHS O KBapKax.

Tembl 1151 pedepatoB (Pa3ne 6)

. OBoJIOLINA 3BE3/: OT POXKIEHUS 10 CMEPTU
. MccnenoBanue ®U3HEHHOTO LIMKJIA 3BE€3/] M UX KOHEYHBIX COCTOSHHIA.
. UépHbie ObIpbl: MU(DBI U PEAIbHOCTD
. Onucanue cBOMCTB YEPHBIX AbIP, UX OOHAPYKEHUS U BIMSIHUSI Ha OKPYXKAIOIIYIO Cpeny.
. 'anakTUKK: TUIBI U SBOTIOLUA
. Kitaccugukanus ranakTuk 1 ux pa3Butue Bo BeeneHHoi.
. Kocmuueckast nbuis 1 €€ poinib B acTpopusuke
. BnusgHne KocMU4eCKOM MbIJIM Ha MPOLECCH B KOCMOCE.
. TémHas maTtepus U TEMHAs SHEPrUs: 3araJlIku COBPEMEHHON KOCMOJIOTUHI
0. CoBpeMeHHBIE TEOPUH U UCCIIECAOBAHMS TEMHON MaTEPUU U SHEPTHH.
1. KocMuyeckue J1y4u U MX BIUSHUE Ha 3eMITIO
12. V3ydeHnne KOCMUYECKHX JIYYeH U UX BO3JICHCTBUS Ha aTMocdepy u Onocdepy 3emMirm.
13. DK30MIaHeThl: OTKPHITHE M UCCIIEOBAaHUE
14. Metoabl 0OHapyKEHUSI SK30ILJIAHET U UX XapaKTEPUCTHKU.
15. Kocmuueckas norosa u €€ BIMSHNUE Ha TEXHOJIOTHH
16. BiusiHrEe COTHEYHOW aKTUBHOCTH Ha 3eMITIO 1 KOCMHYECKYIO TEXHHKY.
17. ActpoHOMHUYECKHE COOBITHS: 3aTMEHHSI, METEOPbI, KOMETHI
18. Omnucanne M XapaKTEPUCTHKH PA3TMYHBIX ACTPOHOMHYECKHX SIBIICHUH.
19. Byaymiee kKocMUYeCKMX MCCIEIOBAaHUIA: TIEPCIIEKTUBBI U TEXHOJIOTHH
20. CoBpeMeHHBIE U TIEPCIIEKTUBHBIC TEXHOJIOTHH B acTpO(H3HKeE.
21. Kocmuueckast paguanus 1 e€ Bo3/1eHCTBHE Ha )KUBbIE OPTaHU3MBI
22. ViccnenoBaHne BIMSHUS KOCMHUYECKOH paJWaliid Ha 3]I0pPOBbE 4YeNOBEKAa W APYTUX
OpraHU3MOB.
23. I'paBUTAIIIOHHBIE BOJHBI: OTKPHITHE U 3HAUCHHE
24. Vicropusi OTKPBITHS TPaBUTAIIMOHHBIX BOJIH U UX 3HAYEHUE JUIS aCTPOPHU3UKH.
25. MarHuTHBIE TTOJIS 3BE3/] M UX POJIb B KOCMHYECKOH IBOJTIOIUN
26. BiusiHue MarHUTHBIX MOJIEH Ha IPOIIECCHl B 3BE3/1aX U TAIaKTHUKAX.

P POO~NOOTE, WDN P
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Hrorosas arrecranus
JAnddepennupoBaHHbIi 3a4eT B BUJAe TECTUPOBAHUS

3aganue

1. BoiOepuTe OIMH BepPHbIil BAPDUAHT OTBETA.
JIBH2KeHME TeJIa ¢ MOCTOSTHHOM CKOPOCTHIO HA3BIBAETCS
A. paBHOMEpPHBIM

b. paBHOYyCKOpEHHBIM

B. paBHOnIEpEMEHHBIM

2. BoiOepuTe 01MH BepHbI BAPUAHT OTBETA.
Ykaxkurte exuHuny u3mMepenusi ckopoctu B CH.
A. M*/a

b. m/c

B. cm/c?

3. BoiGepuTe 01MH BepHBIii BADHAHT OTBeETA.

Cuna, 1elicTBYIOIIAsl HA TeJIO NPHU €ro NajeHu, Ha3bIBaeTCs
A. cuna TpeHus

b. cuia ynpyrocru

B. cuna Tskectu

4. BoiOepuTe 01UH BePHbIii BADUAHT OTBETA.

IToxa neiictBueM cuJibl F Testo ABUKeTCs ¢ yckopeHueMm a. [lpu yBesimuennu
CHJIBI B /IBa pa3a YCKOpeHHe TeJjia

A. yBEIIMYUTCS

b. yMeHbBIIUTCSA

B. HE n3MeHUTCH

5. BoiOepuTe 011H BepHbIil BADUAHT OTBeTA.

C yBeJM4eHHEM TeMIIEPATYPbl TeJIAa CPeIHAA CKOPOCTh Xa0THYHOI0 ABUKCHHU S
€ro MoJIeKYy.JI

A. yBEIUYMBAETCSA

b. ymeHsbI1aercs

B. He U3MEHsAETCS

6. Boi0epuTe o11H BepHbIil BADUMAHT OTBeTA.
IIpudop nJst u3MepeHust TEeMIEPATYPbl HA3bIBACTCS
A. GapomeTp

b. TepmomeTtp

B. maHometp

7. Boi0epuTe 011H BePHBI BAPHAHT OTBETA.

IIpouecc mepexona BemecTBa U3 sKUAKOr0 COCTOSIHUA B TBEp/0€ TEJI0
Ha3bIBaercH ...

A. KOHBEKIIHS

b. xonneHcanus

B. kpuctasymmzanus

8. BpiOepuTe 01MH BepHbIii BApDUAHT OTBETA.

IIpu KOHTaKTE ropsAYero M X0J0JHOIO0 TeJl TeIIoTa Oy/ieT mepexoIuTh
A. OT ropsYero Tena K X0JIOJAHOMY Tely

b. oT X07101HOTO TENa K ropsiYemMy Teiry

B. TOJIBKO B OKpYXKaIOLIYIO Cpeay

9. Bei0epuTe 01H BepHbII BADHAHT OTBETA.

Buja Tenuionepenayu, KOTOPbI NPOMCXOIUT MEXKIY TeJIaMH, HAXOAAIMMHCH
Ha 00JIbIIOM PacCTOSHUH, Hanpumep, kak CoaHue u 3emJsl, Ha3bIBaeTCs

A. TENJI0NPOBOAHOCTH




32

b. xouBeknua
B. uznyuenue

10. BbiGepuTe 0JUH BEpHbIi BADHAHT OTBeETA.
BcTaBbTe npomnyneHHbIe CI10BAa.

Pa3zHouMeHHBIe 3apSAAbI ..., 2 OJHOMMEHHbIE 3apsAabI ...
A. OTTAJIKUBAKOTCA, ...[IPUTATUBAOTCA

b. nmputsarusaorcs, ...0TTaJIKUBAIOTCS

B. He B3aMMOJEHCTBYIOT; . ..OTTAJIIKMBAIOTCS

11. BoiOepuTe 0JlMH BepHbIi BAPMAHT OTBETA.
HanpagBiieHHOe IBH:KeHHE 3aPSIKEHHBIX YaCTHI — ITO
A. moTok

b. anexrpuueckuii TOk

B. nepemenienue

12. BoiOepuTe 01MH BepHBIii BADHAHT OTBETA.

K Boasinoii kamuie, uMeBIIeH MOJI0KUTEIbHBIN dJIeKTpUYecKui 3apsa + 3e,
NPUCOETNHIIACH KAILJISA ¢ OTPULATEIbHBIM 3apsiioM — 7e. 3apsa
00beIMHEHHOM KaIlJIU paBeH

A. 4de

b. -4e

B. 10e

13. BoiOepuTe 0J1MH BepHbIii BADHAHT OTBETA.
IIpudop nJist u3MepeHust CUJIbI TOKA — 3TO

A. cekyHnoMep

b. repmomeTtp

B. amnepmerp

14. BoiOepuTe 0oAMH BepHbIil BApDHAHT OTBETA.

BcraBbTe IponyieHHbIe CJI0BA.

PasHoMMeHHBIE OJIIOCBI MATHUTA. .., 3 OAHOUMEHHbIE IOJIIOCHI -
A. OTTaIKHUBAIOTCH, ... IPUTATUBAIOTCA

b. npuTArnBaroTCs, ...OTTAIKUBAIOTCS

B. HE B3aMMOJEHCTBYIOT, ...OTTAJIKUBAKTCS

15. BbiOepuTe 0MH BepHbIii BADHAHT OTBeTA.

YeTpoiicTBO /151 MPOU3BOACTBA JJIeKTPUYECKOI0 TOKA — 3TO
A. KOHZIEHCATOP

b. reneparop

B. BeIIpAMUTEID

16. BoiOGepuTe OlMH BepHBIii BADHAHT OTBETA.

Tun usaydeHus, BOCHPMHUMAEMbIi 3pUTEJIBHO Y€JI0BEKOM — 3TO
A. ynpTpaduosieToBoe U3IyueHNe

b. ungpakpacHoe usnyueHue

B. BunnMeIi cBET

17. BbiOGepuTe 01MH BepHbIii BADHAHT OTBeETA.
Beuwblii cBeT pasjiaraercs B CleKTp M3...

A. 5 uBeroB

b. 6 uBeToB

B. 7 uBeros

18. BoiGepuTe 0OlMH BepHBIii BADHAHT OTBETA.
OnTryeckas 4acTh MUKPOCKONA — 3TO

A. OOBEKTUB U OKYJISP

b. xarox u anox

B. 1Be 3apsKeHHbIE IIACTUHBI - 00K KU
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19. BbiOepuTe 0J1MH BepHbIii BAPHAHT OTBETA.
ATOM COCTOUT U3 YACTHIL:

A. IPOTOHBI, IIEKTPOHBI

b. npoTOHBI, HEUTPOHBI

B. npoToHbl, HEUTPOHBI U IITEKTPOHBI

20. BoiOepuTe 0JUH BepHbIii BADHAHT OTBETA.

Buemnuii porodrpdexT— 310 siBJIeHUE

A. BBIPBIBAHUSA 3JICKTPOHOB C ITOBCPXHOCTH BCUICCTBA IO Z[GflCTBI/IGM CBC€Ta
b. cBeueHMs1 HEKOTOPHIX BELIECTB B TEMHOTE

B. u3nydeHust HarpeToro TBEPAOro rea




