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Mporpamma avcumnnmHel "dunamnka"; 15.03.05 "KoHCTpYKTOPCKO-TEXHONOrMYeckoe obecrneyeHe MawmnmHOCTPOUTENbHbLIX MPOU3BOACTB".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpammy oucuunnnHel paspabotan(a)(n) LoueHT, K.H. PamasaHos ®@.®. (Kadenpa domauku HA, OToneneHue
VHJOPMALIMOHHBIX TEXHONOTMIA 1 aHepreTudecknx cuctem), FFRamazanov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OK-5 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
Orik-2 CnocobHOCTbIO pelaTtb CTaHaapTHbIe 3a4a4M NPOgECCMOHANIbHON 0eATeNbHOCTY Ha

OCHOBE MHGOPMALIMOHHON 1 BrbBnrorpagonieckoin KynbTypbl C MPUMEHEHUEM
MHPOPMALMOHHO-KOMMYHVKALMOHHBIX TEXHONOTWIA 1 C YH4ETOM OCHOBHbIX
TpeboBaHmMii MHPOPMaLMOHHOM 6e3onacHOCTH

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

- OCHOBHbIE MOHATMSI, 3aKOHbI U MOLENN MeXaHWKKW, aNeKTPUYECTBa U MarHeTMama, konebaHuii 1 BOSIH, KBAHTOBOW
PU3NKKN, CTATUCTUYECKON COU3NKN N TEPMOAMNHAMUKN.

JonxeH ymeTb:
- MCMOMb30BaTb OCHOBHbIE MpUeMbl 06paboTKy 3KCNepUMEHTaNbHbBIX AaHHbIX; pelwaTb TUMNoBble 3a4a4u N0 OCHOBHbIM

pasnenam ousnku, UCNoNb3ya MeTodbl MaTteMaTn4eckoro aHannaa; ncnonb3oBaTb PU3NYECcKMe 3aKoHbl Mpu aHanuse

1 peleHnn npobnem.
JlonxeH BnapeTb:
- UCMONb30BaTb OCHOBHbIE NpreMbl 06paboTKM aKCNePUMEHTANbHbBIX AaHHbIX; pelaTb TUMNoBble 3a4a4u N0 OCHOBHbLIM

pasnenam pusnku, UCrnonb3ya MeTodbl MaTeMaTn4ecKoro aHanuaa; UCnonb3oBarb ouanyeckmne 3aKoHbl Npu aHanmae

¥ pelweHun npobnem.
JonxeH AeMOHCTPMPOBaTh CMOCOBHOCTb 1 FOTOBHOCTD:
- MPUMEHSTb Pe3yNbTaTbl OCBOEHUS ANCLMMINHBI B TPOPECCOHANBbHO AeSTENBHOCTY.

2. Mecto aucumnnuHbl (Moayns) B CTpyktype OIMOIM BO

HaHHas gncuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.8 OucumnnnHbl (Mogynn)" OCHOBHOM NpodbecCuoHanbHom
obpasoBatenbHoli nporpammel 15.03.05 "KoHCTPYyKTOPCKO-TEXHONOrM4yeckoe obecnedyeHne MawmnHOCTPOUTENbHbIX
npoun3eoacTs (TEXHONOrMs MalMHOCTPOEHUS)" 1 OTHOCUTCS K 6a30BOi (06LEenPOdECCNOHANBHOM) YACTU.
OcBauBaeTcs Ha 2 kypce B 3, 4 cemecTpax.

3. 06bem aucuMnauHbI (MOAYNSA) B 3a4eTHbIX eAUHULLIAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyuarouxcs ¢ npenopasarenem (No BUAAM y4e6HbIX 3aHATUIA) U Ha CAMOCTOSATENbHYHO
paboTy obyuatlomxcs

O6was TpynoeMKoCcTb AncUMNnHLI coctaensieT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHas paboTta - 36 4aca(oB), B TOM 4ucne nekuuu - 12 yaca(oB), NpakTnyeckne 3aHsTus - 12 yaca(os),
nabopatopHbie paboTbl - 12 yaca(oB), KOHTPONb CAMOCTOSITENbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 311 yaca(oB).
KoHTponb (3a4éT / ak3ameH) - 13 yaca(os).
dopmMa NPOMEXYTOYHOIO KOHTPONS AUCLUUNANHBL: 3a4€T B 3 CEMECTPE; 9K3aMeH B 4 CeMecTpe.

4. CopepxaHue OUCLUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITeNbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

am PAEKTPOHHBH
Crpannua 3 na 21. BBl YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky
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Buabl v yachbl
KOHTaKTHOW paboThbl,
N Paa.u.enb'ld g,:;:#:nnunbl / Cemectp) nx T;()é(ﬂgg:)l(()ocm Ca"°;;%’gfa"b'*a"
e | pagora

1 Egz:HL.KﬁmsmquKme OCHOBbI 3 > 5 5 31
5 lg;nﬁblz. MexaHunuyeckne konebaHus u 3 > 1 1 31
o [lowa s Moregpianpuanan |5 | 2 | | o
o [fona d Srexpoorarina s [ 2 | 1 o
5. [Tema 5. SnekTpoanHamuka 3 2 1 1 30
o [rona, o TpouarTe BEREE 1 o2
v Zﬁ:lveliK;. BonHosas u kBaHTOBas 4 0 5 > 30
8. ;Z)T:HBM.KSI)CHOBH KBaHTOBOW 4 1 1 1 31
9. 1’:}:4: 9. ®usuka atoma 1 TBEPLOro 4 0 y 1 31
o] e « [ o ] 1 o

NToro 12 12 12 311

4.2 CopepxaHue aucUUMNIUHLI (MOBYNS)

Tema 1. Pusnyeckme oCHOBbI MEXaHUKM

OCHOBbBI KUHEMATMIKMW.

KnHemaTnka noctynatenbHOro ABUXeHUs (MatepvanbHas To4ka, cuctema oTcyéTa, TPaekTopus ABUXEHNS, CKOPOCTb,
nepemMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka spaliarenbHoro agsuxeHus (yrnoesas
CKOPOCTb, YrNOBOE YCKOPEHME, CBA3b MEX[Y YrIOBOW 1N IMHENHOW CKOPOCTAMU, PaBHOMEPEMEHHOE BpalleHNE
mMaTepuanbHON TOUKMN).

OCHOBbI AMHAMMUKMN.

| 3akoH HbtoTOHA, nHepumanbHas cuctema otcyéta. |l 3akoH HblotoHa, cuna, macca, umnynsc. |1l 3akoH HbloToHa.
LleHTp mMacc, ckOpOoCTb 1 YCKOPEHUE LieHTpa Macc.

3aKOHbl COXpaHEHNS B MEXaHUKE.

MexaHunuyeckas pabota. KoHcepBaTUBHbIE CWIlbl, MOTEHUMaNbHAs aHeprus Tena. CBsS3b MEXAY CUM0I 1 NOTeHUManbHOM
sHepruein. OGHOPOAHOCTb BPEMEHW. 3aKOH COXPaHEHNS NOMHOW MexaHn4eckon sHeprun. O BHOPOLHOCTb
NpocTpaHcTBa. 3akOH COXPaHEeHNS MMMNYbCca MEXaHNYECKOW CUCTEMBI.

MexaHwuka TBEpLoro Tena.

MomeHT cunbl. MoMeHT nmnynbca. KuHetuyeckas sHeprus spaweHms. MomeHT nHepuun. Teopema WtenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKM BpalaTeNbHOro ABUXEHNS TBEPAOro Tena. MI30TponHOCTb NPOCTPaHCTBA. 3aKOH
COXpaHeHust MOMeHTa uMnynbcea.

Penatuemcrtckas mexaHumka.

2 noctynata CTO. MpeobpasoBaHne JTopeHua 1 CneacTBns U3 Hero: 3aMeieHne BPeMeHU, CoKpaweHne 4iMHbl. 3akoH
cnoxenuns ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHnyeckue kone6aHUs v BOMHbI

MexaHunuyeckne konebaHus.

CeobogHble rapMoHMYeckme HesaTyxatowme konebaHus. CnoxeHune rapMoHnyecknx konebarmin. CeoboaHble
3atyxawowme konebaHus. BolHyxeHHble konebaHns. Pe3oHaHc.

MexaHu4yeckne BONHbI.

XapakTepucTrKu MexaHU4eckunx BoNH. YpaBHeHue beryuweli BonHbl. CTosiume BonHbl. BonHoBoe ypaBHeHue. MnoTHOCTb
sHepruwn. NMNOTHOCTb NOTOKA SHEPruu.

Tema 3. MonekynsipHas ¢pusuka n TepmoguHamMmka

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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MonekynsipHo-knHeTnyeckas Teopusa (MKT) noeanbHoro rasa.

OcHosHble nonoxeHus MKT. OcHosHoe ypasHeHne MKT naeanbHoro rasa. YpaBHeHne COCTOSAHNSA naeanbHOro rasa.
dusnyecknii cMbicn Temneparypsbl. ABneHus nepeHoca. CpefHsas onnHa ceoboaHoro npobera Monekyn.

®dyHKuMKM pacnpeneneHns Makcsenna n bonbumana.

PacnpeneneHune monekyn no ckopoctam. dyHkuma pacnpeneneHus Makcsenna. BapomeTtprnyeckas goopmyna.
PacnpeneneHne monekyn no aHepruam. dopmyna BonbumaHa.

OcHOoBbI TEPMOANHAMUKM.

| Hayano TepmoauHamuku. Pabota rasa. TennoémkocTb rasa. CteneHn csoboapl Monekyn. Agnabatnyeckunii npoLecc.
Kpyroeoli npouecc (umkn). HeobpaTtumble npouecckl. dHTponus. |l Hayano TepMoanHaMUKn

Tema 4. dnekTpocTaTvKa U aneKTpu4eckun ToK

OneKkTpuyeckoe none B BakyyMme.

CBoiicTBa anekTpuyeckoro 3apsna. 3akoH KynoHa. HanpsixéHHocTb, noTeHuman. PaboTa anekTpoctaTnieckoro nosnsi.
Lnpkynsumsa sektopa . Teopema ["aycca B Bakyyme. KoHgeHcatop. [MpoBogHuKN.

OnekTpuyeckoe none B BeLeCTBe.

MonspHbie 1 HEMONAPHbIE AN3NEKTPUKK, MX nonapuaaumns. NMonapunaosaHHoCcTb. Teopema [Maycca ons ouanekTpuka.
ONeKTPOEMKOCTb. SHEPrMsa NEKTPMYECKOro Nons.

MoCTOAHHbBINA 3NEKTPUYECKMNA TOK.

Cwnna n nnoTHOCTb ToKa. 3.4.C. UICTOYHMKA ToKa. HanpsxeHue Ha ydactke 1-2. 3akoHbl OMa ans 0gHOPOAHOrO U
HEeO0AQHOPOAHOr0 Y4acTKOB B MHTErpanbHon 1 auddepeHumansHon gopmax. 3akoH Ixoyna-NeHua. MNpasuna
Kunpxrogoa. dnektpuyeckne TokM B XMIOKOCTSX, rasax, B Bakyyme.

Tema 5. dnekTpoanHammuka

MarHuTHoe none B Bakyyme.

WNHaykums marHntHoro nons. Cuna Amnepa. MarHuTHbln MomeHT. 3akoH buo-Casapa-Jlannaca. Linpkynauus sekropa.
Cwnna NopeHua. [1BnxeHne 3apsna B MarHUTHOM norne.

MarHuTHbI noTok. Teopema Naycca. Pabota MarHnTHOro nons. dnekTpoMarHnTHas nHaykums. Mpasuno NleHua. 3akoH
®dapagnes. HoykTnBHoCcTb. CaMoONHOYKLMS.

MarHuTHoe none B BelecTBe.

MarHeTtukn. HanpsxeHHOCTb MarHMTHOro nons. Linpkynsauus sektopa

MNMpupona marHeTnama. PeppomMarHeTuKn. SHePrus MarHUTHOro Nons.

OcHoBbI TEOPUM 3NEKTPOMArHUTHOrO NOAS.

BuxpeBoe anektpuyeckoe none. Tok cMmelweHuns. YpasHeHns Makceenna B MHTerpanbHoin n guddgepeHumanbHom
dhopmax, nx qonanyecknin CMbICH.

Tema 6. dnekTpoMarHUTHbIe Kone6aHUs 1 BOMHbI

OnekTpoMarHuTHele konebaHusi.

HesaTtyxatowue konebaHus. 3atyxarowme konebaHus. BoiHyXaeHHbIe anekTpuyeckue konebaHus. Pe3oHaHe Toka.
OneKTpoMarHMTHbIE BOMHbI. ["eHepaumns 3neKTpoMarHUTHbIX BOSH. Y paBHEHWE 3aNeKTPOMarHNTHbIX BOMH. ['pagouyeckoe
n306paxeHne anekTpoMarHMTHOM BOMHbI. OCHOBHbIE CBOMCTBA 3N1EKTPOMArHUTHbIX BOMH. BOnHOBOE ypaBHeHue 1
CKOPOCTb pacnpoCTpaHeHUs 3NeKTPOMarHUTHbIX BOMH. Llikana anekTpoMarH1THbIX BOJH.

Tema 7. BonHoBas u KBaHTOBasi onTuKa

NHTepdepeHuns ceeta.

KorepeHTHOCTb CBETOBbIX BOMH. YCNOBMSA MakCUMyMa 1 MUHUMyMa HTepdepeHummn. IHTepdepeHums ceeta oT
pasnnyHbIX 06 EKTOB.

Ondppakums ceeta.

MpuHumn MNoireHca-dperHens. Meton 30H PpeHens. dudpakuumn PpeHens n payHrodepa 0T pa3nuyHbIX 06 bEKTOB.
PaccesHve csera.

Monsapusauus n gucnepcus ceeta.

EcTecTBeHHbIN 1 Nonsipu3oBaHHbIi ceeT. 3akoH Mantoca. 3akoH Bproctepa. [1sonHoe nydenpenomnexune. ducnepcus
cBeTa. ONeKTPOHHas Teopms OUCNepcumn ceeTa.

Tennosoe unany4yeHue.

Xapaktepuctuku Tennosoro nanyyeHust. 3akoHol Kupxroga, CtedpaHa-bonbumana, BuHa. M'mnoTesa NnaHka. dopmyna
MnaHka. OnTuyeckas nupomeTpums.

doToadpdpekT. dchdekT KomntoHa. [laBneHne ceeta.

3akoHbl BHeWHero gpotoadodoekTa. YpaBHeHue SnHwTernHa ong dporoadodoekTa. NpumeHeHmns potoadodgoekTa. SdpdpekT
KomnTtoHa. Macca n umnynbc dootoHa. [asneHue ceeta. OnbiT Jlebenesa.

KETPOHHBH
B_EPCHTET
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Tema 8. OCHOBbI KBAHTOBOM MeXaHUKM

OCHOBHblE NONOXEHMNS KBAHTOBOWM MEXaHWKM.

M'mnotesa ne-bpoiins. CooTHoweHne HeonpenenéHHocTel MeliseHbepra. Obuwee ypaeHeHue LLpeanHrepa. BonHoBas
doyHKUMSA. YCnoBusl, HaknaabiBaeMble Ha BONHOBYIO (PYHKUMIO. Ycnosrne HopMmposku. CTaumoHapHoe ypaBHeHve
WpenunHrepa.

LBuxeHne cBoboaHON YacTuLbl. INEKTPOH B OOHOMEPHbIN NOTEHLUANBHON sMe. TyHHENbHbI 3DGEKT, KBAHTOBbIN
ocumnnaTop.

Tema 9. Pusunka atoma n TBEpAOro Tena

KeaHTOBas Teopus atoma.

Moctynatel Bopa. OnbiT ®paHka u Mepua. ATom Bogopoa no bopy: ctaunoHapHble opbuTbl, 3HEPrus, CRekTp
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MEXaHVKe: KBaHTOBbIE Y/CNA, CNEKTP U3NyYeHns, npasuna otéopa, CnuH
anekTpoHa. ®epMnoHbl 1 6030HbI. MpuHuMn Maynu. MNepuoamnyeckas cuctema anemeHToB MeHaeneesa.

Tema 10. du3uka sgpa N aNeMeHTapHbIX YacTul,

XapakTtepucTtukn agpa. dHeprusa csasu aapa. dedgekt maccol. Mooenu sapa. PanonoakTuBHoe N3nyyeHue 1 ero Buapl.
MNpaBuna cMewweHns. 3aKoH paanmoakTUBHOro pacnaga. Peakuun neneHns n cuHtesa sgep. Yetoipe tuna
oyHOAMEHTaNbHbIX B3AaUMOOENCTBUI a1eMEHTAPHbIX YacTuy,. AHTMYacTULbl. Knaccmgoukaums aneMeHTapHbIX Yactul,
'MnoTesa o kBapkax.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS NO
AucuUnInHe (MOayIo)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTns. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocToSITENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTAE/NbHbIX TEM (Pa3fenos) AUCLUMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YnutaroT u
KOHCMEKTUPYIOT y4ebHY0, Hay4HYHO 1 CMPaBOYHYIO MTEPATypPy, BbINONHSAT 3aJaHusi, HaNpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHOl paboTbl 0By4HaoIWMXCsH PErnaMeHTUPYeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTeNbHOCTY No 06pasoBaTebHbIM NPOrpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXOEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HOpMaTMBHbIE akThbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONS X OCBOEHUS

dopma KOHTpons OueHuBaeMble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHDI
CemecTp 3
TeKyLLMI KOHTPO/Ib
1. PuU3nyeckme OCHOBbI MEXAHWUKN
2. MexaHuyeckue konebaHns U BONHbI
KoHTponbHas
1 §6o$g a OriK-2, OK-5 3. MonekynsipHas pusmka n TepmoamHammka
P 4. dnekTpocTatuka n anekTpuyeckmin ToK
5. OnekTpoanHammka
1. dun3nyeckme OCHOBbI MEXAHUKN
2. MexaHuyeckmne konebaHuns 1 BONHbI
2 ﬂ:ﬁégf:Toprle OK-5, OriK-2 3. MonekynsipHas cmsnka n TepmoanHammka
P 4. OnekTpocTatuka n aneKTpUYEeCcKmin ToK
5. OnekTpoanHammka
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Otan

ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

MucbMeHHas paboTta

OK-5, Or1K-2

1. dPuU3nyeckme OCHOBbI MEXAHWUKN
2. MexaHuyeckue konebaHns U BONHbI

3. MonekynsipHas pusmka n TepmoamHammka
4. dnekTpocTatuka n anekTpruyeckmin ToK

5. OnekTpoanHammka

3auver

OK-5, Or1K-2

CemecTp 4

TeKyLLMI KOHTPO/Ib

paboTta

1 KoHTponbHas

OK-5, Or1K-2

6. dnekTpoMarHUTHble KonebaHns 1 BOMHbI
7. BonHoBas v kBaHTOBas onTuka
8. OCHOBbI KBAHTOBOW MEXaHMKU
9. dusmka aTtoma u TBEpAOro Tena
10. Pursmka s4pa 1 SNEMEHTapHbIX YacTul,

paboTbl

NabopaTtopHbie

OK-5, OlK-2

6. DNeKTPOMarHUTHble KonebaHus 1 BOMHbI
7. BonHoBas 1 KBaHTOBas oNTHKa
8. OCHOBbI KBAHTOBOWN MEXaHWKM
9. dusmnka atoma 1 TBepaoro Tena
10. dur3uka a0pa u snemMeHTapHbIX 4acTuL,

MucbMeHHas paboTta

OK-5, OlK-2

6. DnekTpoMarHUTHble KonebaHus 1 BOMHbI
7. BonHoBas v kBaHTOBas onTuka
8. OCHOBbI KBAHTOBOW MEXaHWKU
9. dusmka atoma u TBEPAOro Tena
10. Pursmka s4pa 1 SNEMEHTapHbIX YacTu,

Sk3aMeH

OK-5, Ol1K-2

6.2 OnucaHne nokasateneun n KpuTepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax ux oopmMupoBaHus,
onucaHue wkKan oueHnsaHus

npasunbHo. NpossneHa
npesocxogHas
TeopeTmyeckas
NoAroToBKa.
Heobxoanmble HaBbIKY
N YMEHMNS NONHOCTHIO
ocBOeHbl. PesynbTart
nabopaTopHoii paboTbi
MOJTHOCTBIO
COOTBETCTBYET €€
uensm.

B OCHOBHOM MpaBuibHO.

MposiBnena xopouwas
TeopeTnyeckas
NOLroToBKa.
Heobxoanmble HaBbIKA
N YMEHWUS B OCHOBHOM
ocBOeHbl. PesynbTaTt
nabopatopHoit paboThi
B OCHOBHOM
COOTBETCTBYET €€
Lensm.

NCMONb30BaHbI
npasunbHO. lNpossneHa
yLOBNETBOPUTENbHASA
TeopeTumyeckas
NnoaroToBka.
Heobxonnmble HaBbIKM
N YMEHMNS YaCTUYHO
ocBOeHbl. PesynbTar
nabopaTopHoit paboTbi
4aCTMYHO
COOTBETCTBYET €é
uensm.

HernpaBuibHO.
MposiBneHa
HeyLOoBNeTBOPUTENbHAS
TeopeTmyeckast
MOAroToBKa.
Heobxonnmble HaBbIKY
N YMEHUSI HE OCBOEHbI.
Pesynbtar
nabopaTtopHoii paboThi
He COOTBETCTBYeT eé
Lensm.

Kputepum
Popma OL,eHUBaHUA 3rtan
KOHTpOns
OTANYHO XopoLuo Y nosn. Heyn.
Cemectp 3
TeKywWW it KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHL! |[1paBMibHO BbINONHEHA (3a4aHuns BbINONHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblias yacTb 6onee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
MpoLeMOHCTPMPOBaH  [3a8aHuiA. MpwucyTcTBYIOT MponoeMoHCTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWmnbKM. HeyLOBNEeTBOPUTENbHbIN
BNafeHns MatepuanoMm. (HeaHauuTeNbHble MpoLEMOHCTPMPOBAH  |ypOBEHb BNaAeHUs
MposiBneHs.l owmnbKu. YLOOBNETBOPUTENbHBIA  |MaTepuanom.
NpPeBoCXoAHbIE MpoLeMOHCTPMPOBaH  [ypoBEHb BNafaeHUs MposiBneHs
CnocobHOCTM XopoLlwunii ypoBeHb Martepvanom. He[ocTaTouHble
NPVUMEHNATb 3HAHNA 1 [BnapeHust matepranoM. |[posiBneHbl HU3KKe CrnocobHoCTM
YMEHWS K BbINONHeHNO |MposiBNeHbl cpefHne  [cnocobHOCTM NPUMEHSATL 3HAHNA U
KOHKPETHbIX 3afaHuidi.  [cnocobHoCTK NPVUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATbL 3HAHUA U [yMEHUS K BbIMOMHEHWIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINMOMHEHUIO |KOHKPETHbLIX 3a4aHWUiA.
KOHKPETHbIX 3a4aHUIA.
NabopatopHble [ObopynosaHue u O6opynoBaHue 1 O6opynoBaHue 1 ObopynosaHue u
paboThi METOAbl MCNONb30BaHbl (METOAb! NCMOMNb30BaHbI [METOAbI HACTUYHO METOIbl UCMONb30BaHbl | 2
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmenHas  ([MpaBunbHO BbiNONHEHbI [[paBuUibHO BbINONHEHA [3a4aHus BbINONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
3auteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
I'IpG,EI.CTOFII.I.lGVI pa60Tb| no cneunanbHOCTW, npuHUnnuanbHble OWNOKN B BbIMONHEHUN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
NpenyCMOTPEHHbIX MPOrpaMMoit JUCLMMNAMHBL.  |cnocobeH NPOaONXUTL 0ByYeHne nnu
NPUCTYNUTb MO OKOHYaHUM YHMUBEPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
ancumnnmHe.
CemecTp 4
TeKyL i KOHTPONb
KoHTponbHag ([MpaBunbHO BbiNONHEHbI [[paBnibHO BbiNOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
[MpooeMoHCcTprpoBaH  (3agaHuii. MpucyTcTteytoT lMpooemoHcTprpoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OWnbKM. HeyLoO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3Ha4YMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIE [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHsbl
CMnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaTo4HbIE
NPUMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHMS U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO (KOHKPETHbIX 3a4aHU.
KOHKPETHbIX 3a4aHuI.
NabopaTopHble |O6opynoBaHWE 1 O6opynoBaHue n O6opynosaHue u O6opynoBaHue 1
pabotbl MEeToAbl MICNONb30BaHbl (METOAb! NCMOMb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 2
npasunbHo. NposiBneHa [B 0CHOBHOM NPaBubHO. [MCMNONb30BaHbI HenpaBwbHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MNMposieneHa |lMposiBneHa
TeopeTuyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYLOBNEeTBOPMTENbHAA
NMoAroToBKa. noAroToBKa. TeopeTuyeckas TeopeTuyeckas
Heobxoavmble HaBblkn [HeobXxoauMble HaBblky  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NOMHOCTBIO (U yMeHWs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
OCBOEHbI. PesynbTaT  |0CBOEHbIl. Pesynbtar |1 yMEHUS 4aCTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl [nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PesynbTat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYeT eé COOTBETCTBYET eé 4acTU4HO He COOTBeTCTBYeT eé
uensm. uensm. COOTBETCTBYET eé Lensm.
uensam.
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CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB0O60OHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNNHBI, YCBOMWN
B3aMMOCBS3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NposBun
TBOpPYECKME
cnocobHoCTM B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMM
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMMor 3agaHus,
YCBOW/ OCHOBHY!O
nntepatypy,
PEKOMEH0BaHHYI0
nporpammorn
OMCUMNNWHBI, MoKasarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OUCUMNNINHE 1
CMocobeH K ux
caMocTosiTENbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHasnbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodoeccuu,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEpPaTypom,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B OTBETE
Ha aK3aMeHe 1 npw
BbINOMHEHNM
9K3aMeHaLUMOHHbIX
3aaaHuid, Ho obnanaet
HeobXx0ANUMbIMM
3HaHMAMU ONst NX
ycTpaHeHns noa
PYKOBOACTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPorpaMMHOro
matepwana, nonycTun
NpVHUMNManbHble
owWwunbKM B BbINONHEHWUN
npeaycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuTeTa K
npogoeccroHarnbHom
nesitensHocTM 6e3
OMNONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MucbmeHHas  |MpaBUNbHO BbINONMHEHBI |[paBMIbHO BbINONHEHA (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
CrnocobHOCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

Cemectp 3

TekyLLU KOHTPONb

1. KoHTponbHas pabora
Tembl 1,2, 3,4,5

1. MonoxeHne MatepuanbHOM TOUKU B 1eKapTOBbIX KOOPAUHATAX 3a4aH0 ypaBHEHNEM
r =4 ex+2t ey+ 22 ez (M) . YpaBHeHuWe TpaekTopun Tena B UMeeT BUA,...

2. MatepwmanbHas To4ka OBUXETCS Mo OKpyXHocTu paanyca R= 800 cm ¢ Bo3pacTatowen ckopocTeto V= 2t M/c [NonHoe
YCKOPEHME TOYKM Yepes 2 CeKyHIbl OT Hayana ABUXEHUS YNCNEHHO PABHO...
3. Teno, paBHOMEPHO BPaLLASICh C YINIOBOM CKOPOCTbIO W = 4 paf/C No OKPY>XHOCTU paanyca 5CM MMeeT yrnoeoe

yCKOpEHUe...

4. VImnynbc Tena maccomn 50 Kkr, netawero co CKopocTblo 720 M/MUH YUCNIEHHO PaBeH...
5. Ban pagunycom 5 cm, maccoin40. Kr BpaliaeTcs BOKpyr CBoew ocu. Ecnm cyMMapHbIli MOMEHT BHELIHUX CUN paBeH
4ymcneHHo 2 H.M ,TO yrnoBoe yCKopeHve Bana pasHo...
6. [lBa MmaneHbkmx wapa maccamm m1 = 5 r n m2= 55 r 3akpenneHbl Ha TOHKOM HEBECOMOM CTEPXHE AfIMHOM 40 CM.
MoMeHT uHepunn cuctembl oTHocuTenbHo ocn OO' paBeH...
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7. Monbii umnuHap maccor 10 kr 1 paguycom 5¢cM kaTutes 6e3 NPOCKanb3biBaHUS MO FOPU30HTANIbHO MOBEPXHOCTY CO
CKOpPOCTbio 2 M/c. OTHOWEHME ero KNHETNYECKOW SHePrmn NOCTynaTenbHOro ABMXEHUS LeHTpa MaccC K KMHETUYECKOM

SHEpPrum BpaweHus paBHO?
8. Mpu HopManbHbIX ycnoeusx 3 mons O2 3aHMMaloT 06beM paBHbIA?

9. NameHeHne Temnepatypbl Ha 50K rasa renmsa Maccoi 4r U3MEHSIeT ero BHyTPEHHIO SHEPruto Ha... (ra3 cymtatb
ngeanbHbiM)

10. Ecnun 2 mons CO2 pacwmpsitotcs B 2,7 pasa npu noctosiHHoin Temnepatype T=300 K, To paboTa pacwmpeHmns rasa
paBHa...

2. NabopartopHbie paboTbl

Tembl 1,2, 3,4,5

NabopartopHas pabota 1. OnpenenexHve yaenbHOro ConpoTMBIEHNE NPOBOAHUKA.

NabopatopHas paboTa 2. OnpeneneHne yCKOPeHust Cunbl TAXeCTW Npu cBo60AHOM NafeHun Tena.

NabopaTopHas paboTa 3. OnpeaeneHne MOMEHTa MHEPLIMI METANNIMYECKUX KONEL, C MOMOLLbI0 MasiTHUKa Makcsenna
NabopaTopHas paboTa 4. N3yuyeHue konebaHnii MaTeMaTnyeckoro 1 oran4eckoro MasiTHIKOB

NabopatopHas pabota 5. OnpeneneHne oTHOWEHMS TENNOEMKOcTel rasa metofoM KnemaHa- [lesopma.
NabopatopHas paboTa 6. OnpeneneHne BA3KOCTH XnakocTn metonom Crokca.

NabopaTopHas paboTa 7. iccnenosaHne 3aBUCMMOCTY BS3KOCTY XWUOKOCTM OT TEMMNepPaTypbl 1

KOHLIEHTpaLMmM Ha WaprkOBOM BUCKO3NMETPE.

NabopatopHas paboTa 8. ViamepeHue paclumpeHns TBepabIX TEN OT Temnepatypbl

NabopatopHas paboTa 9. MiccnenosaHue TpeHms.

NabopatopHas pabota 10. MIamepeHne cKOpOCTY 3ByKa B TBEPAbIX TeNax.

3. NMucbmeHHas pabora

Tembl 1,2, 3,4,5

MNpumep 3anaHns:

1. Haiitn 06bem (B M3) v MOnelt naeanbHOro rasa npu HopMasbHbix ycnoeumsx ( p0=1,013?105Ma , T0=273,15 K).
2.HanTtn Konn4ecTBO BelecTBa V (B MOMb), €CNW ero Macca pasHa m.

3. Haintn maccy ogHoro atoma (B Kr) 4aHHOro BewecTsa.

4. KoHueHTpauns Monekyn rasa paBHa n, CPeaHAs KUHEeTMYeCKas SHeprus NocTynaTenbHOro ABUXEHNS paBHa <€>MocT..

Halitn naBneHue rasa p Ha cTeHky cocyna (s l1a).
5. CpenHas KnHeTnyeckas aHeprusa NocTynarenbHOro ABMXEHUS MONEKYN rada <€>nocT. . Hantu Temnepatypy rasa T (B

K).
6. B 3akpbiTom 6annoHe o6bemom V npu Temnepartype toC HaxoamMTCcs ra3 Maccoi m. Haintin naBneHve rasa Ha CTEHKY
cocyna p (s Ma).

7. B 6annoHe 06beMom V Haxooutcs ras nog fasneHvem p npu temnepatype toC. Haitu ero maccy m (B kr).

8. B cMecw rasos napumanbHble faBneHns asoTa, KMcnopoma n aproHa pasHbl p1, p2 n p3, COOTBETCTBEHHO. HanTn
fasrieHne 31Ol CMecu rasos.

9. M3 6annoHa o6bemoM V npu noctosiHHol TeMnepatype t?C nspacxonosanv aproH maccon Am . Ha ckonbko
ymeHbwunock pasneHue Ap (8 lNa) rasa B 6annoHe?

10. Ha pucyHke npencTasneH rpadouk pyHKUUM pacnpeneneHns Monekyn rasa no CKOpocTaM (pacnpenenexHve
Makcsenna). Haintu temnepartypy atoro rasa T (B K).

3aver

Bonpochl k 3a4erty:

Bonpochl k 3auerty:

1. TpaekTtopus. Nepemewerne.CkopocTb. CKOPOCTb B AEKAPTOBOW CUCTEME KOOPAMHAT.

. CkopocTb. CKOpOCTb B NOASIPHON CUCTEME KOOPAMHAT.

. CkopocTtb. CpenHas ckopocTb. [NpoiaeHHbI NyTh.

. YckopeHue. YCKopeHne B 1eKapTOBO CUCTEME KoopanHaTt.Bonpockl k 3a4eTy:

. YckopeHwue. YckopeHue B CUCTEME KOOPAMHAT, CBA3AHHOW C ABUXYLENCS TOHKON.

. Yron nosopoTa. Yrnosas ckopocTb. CBA3b IMHENHOM 1 YrNI0BO CKOPOCTU. YTIOBOE YCKOPEHNE.

. dnHamuka matepmanbHoOM TOYKW. 3akoHbl HbloTOHa.

. dnHamuka TeBepporo Tena. LleHtp macc.

. 3aKOH ABMXEHUS LeHTpa Macc.

10. PaboTa B MEXAHMKE.

11. KuHeTnyeckas n noteHUmanbHas aHepruu.

12. OCHOBHOE ypaBHeHME AUHaMKKM BpalaTenbHOro ABMXEHUs TBEPAOro Tefna OTHOCUTENIbHO HENOABUXHOW TOYKM .
13. OCHOBHOE ypaBHEHME OMHAMKKM BpalaTENbHOrO ABMXEHMS TBEPOOro Tena OTHOCUTENbHO HEMOABUXHOR OCK.
14. MOMEHT Cusibl, MOMEHT UMMYNbCa, MOMEHT MHepumMu. KuHeTnyeckas sHeprus spaliarolerocs tena.

15. 3aKoHbI COXpaHeHns (MMMynbca, SHEPrum, MOMEHTa MMMYNbCa).

16. MpeobpasoBaHus koopavHaT anunes. MpuHUMn oTHocKTenbHoCTU Manunes

N
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17. MocTynatbl SiiHwTelHa. Mpeobpa3oBaHus koopauHart JlopeHua.

18. [InmHa n NpoMeXyTOK BPEMEHW B PENATUBUCTCKOW MEXaHMKe.

19. MNoHATME OLHOBPEMEHHOCTU B PENATUBUCTCKON MEXAHMKE.

20. PensTmBncTCKMiA 3aKOH CNOXEHNS CKOPOCTEN.

21. OCHOBbI PENATUBNCTCKON OAUHAMMKMN.

22. B3anMoCBS3b MaCChl U 3HEPTUM B PENSATUBUCTCKON MEXAHNUKE.

23. CBobofHble rapMoHUYeckmne konebaHms

24. 3atyxawolwume MexaHmyeckue konebaHus

25. BblHy>X1eHHble MexaHu4Yeckne konebaHums

26. MNMpononbHbIE 1 NOMEPEYHbIE BOMHDI

27. YpaBHeHUe BOSHbI.

28. ®a3oBas CKOPOCTb BOMHbI

29 DHeprus BOSHbI.

30. CratmcTuyecknii 1 TepMOANHAMMNYECKUIA METObI NCCNEN0BAHUS.

31. OcHOBHOE ypaBHEHME MONEKYNSAPHO-KMHETUHECKOI Teopum (BbIBOL).

32. CpenHekBagpaTnyHas ckopocTb. Pu3nyecknii CMbICI TEPMOLMHAMNYECKON TeMnepartypsbl.

33. Yucno cteneHelh cBoboabl Monekyn. 3aKkOH PaBHOMEPHOrO pacrnpeneneHmnst SHePrmM Nno Yucnam creneHein ceobob
MONEKYy.

34. 3akoH pacnpeneneH1s MONEKyn no CKOpocTsM (pacnpeneneHne Makceenna).

35. PacnpeneneHune BonbuMmaHa. BapomeTpuyeckas coopmyna.

36. BHyTpeHHsIs aHeprus. Tennota u paboTta B TepMoaMHAMUKE.

37. lNepBoe Ha4ano TEPMOAUHAMUKI 1 Er0 MPUMEHEHNE K N30XOPUYECKOMY MPOLECCY.

38. [NepBoe Hayano TeEpPMOLMHAMIKKU U €r0 NMPUMEHEHWE K n3obapuyeckomy npoueccy. drusnyecknii cMbich
yHVBepcabHOM ra3oBon MOCTOSHHOMN.

39. lNepBoe Ha4ano TEPMOANHAMUKM U €r0 MPUMEHEHNE K U30TEPMNYECKOMY NPOLLECCY.

40. MNMepBoe Ha4ano TepMoOANHAMUKM 1 €ro NpUMeHeHne K aanabaTmieckomy npoLeccy.

41. OcppekTunBHbBIN fuameTtp. CpenHas annHa ceobogHoro npobera monekyn. Bpemsi penakcaumu.

42. SflBneHune onddpysnn. 3akoH duka.

43. YlBneHune TennonpoBoaHOCTW. 3akoH Pypbe.

44. SlBneHne BHYTPEHHEro TPeHMS.

45. Kpyroeble npouecchl. K.I[1.[. Tennosoi 1 XonoannbHON MalWnHbI.

46. Unkn KapHo. K.IM. 4. unkna KapHo.

47.Mepsas n BTOpas teopema KapHo. TepmoanHammuyeckas wkana remneparyp.

48. MNpveeneHHas TennoTa. YpasHeHne Knaysuyca.

49. DHTponus. CeoncTBa aHTPOMMUU.

50.9HTpoNMS noeanbHOro rasa.

51.BTopoe Hayano TepMoanHaMuKm.

52. Ctatmctnyecknii CMbICA BTOPOro Havana TepMOANHAMUKN.

53.YpaBHeHune Ban-gep-Baanbca. [Nonpaskn Bax-gep-Baansca.

54. 9n. cTaTnyeckoe none B Bakyyme. 3aKOH COXpaHeHUs an. 3apsna. 3akoH KynoHa. HanpsxxeHHOCTb an. nons.
55. MoTeHuman an. cratnyeckoro nons. CesA3b HANPSXXEHHOCTM 1 MoTeHuMana an. ctaTmyeckoro nons.
56. OnekTpuyecknii gunonb. PacyeT an. nons omMnons.

57. Cnnosble nuHWMKM an. nons. MOTOK BEKTOpa HaNpPsXeHHOCTM an. nong. MNpuHumn cynepnoauunm nonen.

58. Teopema OcTporpaackoro-aycca v ee NPUMEHEHNE K BbIYUCNIEHUIO HANPSIXKEHHOCTH Nosist OT 68CKOHEYHOM
PaBHOMEPHO 3aPSKEHHOM MNOCKOCTH.

59. Teopema OcTporpaackoro-laycca u ee npuMeHeHNe K BbIYUCIEHUIO HANPSXXEHHOCTM Mot 0T BECKOHEYHOW HUTW.
60. Teopema OcTporpanckoro-laycca n ee NpMMEHEHNE K BbIHUCIIEHUIO HANPSXEHHOCTW MO METANNTMYECKON CAEPDI.
61. On. none B onanekTpukax. MonspHbie N HENONSPHbLIE MONEKYIbI. ON. OUMOb BO BHELWHEM OLHOPOLHOM 3/1. NOfe.
62. Nonspusaumsa ONanekTPUKOB: OPUEHTALMOHHANA 1 dedhopmaLnmoHHas. Bektop nonspusaumm. Ceasb mexay
NMOBEPXHOCTHOWM MNOTHOCTBIO CBA3AHHbIX 3aPAA0B Y BEKTOPOM MONspu3aLun.

63. HanpsxxeHHoCTb an1. nonga B guanektpuke. Teopema ["aycca ong an. nona B guanektpuke. Juanektpuyeckas
NPOHNLLAEMOCTb 1 €€ OU3NYECKNIA CMBICTT.

64. MposoaHvKK B 3. none. PacnpeneneHne 3apanos B NPOBOAHMKAX (BHYTPY NPOBOAHUKA M HA €ro NOBEPXHOCTH).
65. CBsI3b MEX Y HaNPSXEHHOCTbIO 3. MOAS Y NOBEPXHOCTN MPOBOAHMKA 1 NOBEPXHOCTHOM NNOTHOCTbIO 3ap5L0B.
66. OnekTpoemMkocTb NpoBoaHNKOB. KoHaeHcaTopbl. CoeanHeHne KOHAEHCaToOpPOB.

67. DHeprus an. nons. SHepPrus CUCTEMbl HEMOABMXHbIX TOYEYHbIX 3aP50B.

68. OHepruns an. nons. SHeprus 3apsXXeHHOro NPoBOAHMKA.

69. [OCTOSHHBIV 3M1. TOK, €ro XapakTePUCTUKN 1 YCNOBUS CYLLECTBOBAHMS.

70. MNocTosHHbIN an. Tok. 3akoH Oma ons uenw.

71. MNMocTosHHBIN an. ToK. 3akoH OMa B fmdpdpepeHumansHomn dopme.

72. ONeKTponpoBOAHOCTb METANNOB. DKCNEepUMEHTaNbHOE 00Ka3aTenbCTBO 3NEKTPOHHON NpMpodbl TOKa B MeTannax.
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73. Knaccuuyeckas Teopus anekTponpoBogHoCcT metannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua na anekTpoHHOM
Teopum.

74. TpyoHOCTW KnacCu4ecKowm Teopun NpoBOAUMOCTH.

CemecTp 4

TeKyLwWUin KOHTPONb

1. KoHTponbHas pabota

Tembl 6,7,8,9,10

MpvMep 3apaHns Ans NPOBELEHUS| KOHTPONbHOW PaboThbl MO NPAKTUYECKM 3AHSATUSIM:

3anava 1. AMnnutyabl konebaHuii 0T NepBbIX YETbIPEX 30H PpeHens B Touke P B yCNOBHbIX eanHuLax pasHbl A1, A2, A3,

A4, COOTBETCTBEHHO. HaTn pe3ynbTpyioLLyto aMnamTyny B Touke P, korga oTKpbITbl KOHKPETHBIE 30HbI.

3apnaya 2. Hantn sHepruio gootoHa € (B [X) Ana 9aneKTpoMarHUTHOrO N3nyYeHUs C LMKINYECKOW YacToTOM w.

3apgadya 3. HainTtn kpyroyto 4acToTy nanyd4eHns w no goopmyne Banbmepa ana X nuHum cepun Y. Homep nuHum pacteT €
POCTOM 4acTOTbl N3NYYEHUS.

3anaya 4. Hanti nmnynbc p YacTuubl ¢ AANHOW BONHbI ae-Bpoiins AB.

3apava 5. Onpenenntb YNCNo NPOTOHOB B S4pE SNEMEHTA.

3apgaya 6. Ha ToncTyro CTEKNAHHYIO MNACTUHKY, MOKPbITYIO O4EHb TOHKOW NAEHKON, nokasaTtenb NpenoMneHns n2
BellecTBa KOTOpon paeeH 1,4, nagaet HOpManbHO NapannienbHblil My4oK MOHOXpoMaTuyeckoro ceeta (A=0,6 MkM).
OTpaxeHHblii CBET MakcumanbHo ocnabneH BcneacTene uHtepdepeHummn. Onpenenntb TONWMHY d NNEHKN.

3apgaya 7. Ha wenb wnpuHoin a=0,1 MM HOpManbHO NagaeT napannenbHblA Ny4oK cBeTa OT MOHOXPOMAaTN4eCcKoro
uctoyHuka (A=0,6 mkm). OnpenenuTb WNPKUHY | LEHTPaNbHOrO MakCMMyMa B AMPPaKLMOHHOW KapTUHe, NpoeLnpyemMon ¢
MOMOLUbIO NINH3bI, HAXOOSWENCA HENOCPEACTBEHHO 32 WeNblo, Ha 9KPaH, OTCTOSWMIA OT IMH3bl HA PacCTOAHWMM L=1 M.
3apnadya 8. CteneHb nonspusaummn P yactuyHo-nonaprusosaHHoro ceeta pasHa 0,5. Bo ckonbko pas otnmyaetcs
MakcuMasnbHas MHTEHCMBHOCTb CBETA, MPOMNYyCKaeMoro Yepes aHannaartop, 0T MUHUManbHON?

3apaya 9. C noBepxHOCTM caxu nnowanpto S=2 cM2 npu Temneparype T=400 K 3a Bpems t=5 MUH n3nyyaertcs sHeprus
W=83 [Ix. Onpenenntb KO3ONLNEHT TEMNOBOrO U3MNYYEHNS € CaAXMN.

3apgadya 10. [1ea UCTOYHMKA M3Ny4atoT CBET C ANNHON BOMHbLI 375HM 1 750 HM. HaiT OTHOWEHWE MMNynbCOB (DOTOHOB,
n3ny4aembix NEPBbIM N BTOPbIM NCTOYHNKOM.

2. NabopartopHbie paboTbl

Tembl 6,7,8,9, 10

Na6opatopHas pabota 1. Nay4eHune paboTbl aNeKTPOHHOro ocuuniorpada.

NabopatopHas paboTa 2. iamepeHne yaenbHoro 3apsiia anekTpoHa.

NabopatopHas paboTa 3. MNpoeepka 3akoHa OMa 1 N3MepeHNe yaebHOro ConpPOTUBAEHNS.

NabopaTopHas paboTa 4. N3yueHne pacnpeneneHnst MarHUTHOrO Nons BAOMb OCY CONEeHOMAA.

Na6opatopHas paboTta 5. OnpeneneHne ropusaoHTaNbHON COCTaBNAOWENR MArHUTHOW UHOYKLIMW

MarHMTHOro nons 3emnu.

NabopaTopHas paboTa 6. N3yueHune sBNEHNS MarHUTHOIO rMcTepesmnca.

NabopartopHas paboTa 7. iayyeHne 3atyxarowmx konebaHuii.

NabopatopHas paboTa 8. MaydeHune penakcaLMoHHbIX KonebaHuiA.

NabopaTopHas pabota 9. N3yuyeHne cobCcTBEHHBIX KonebaHmii CTPyHbI

NabopaTopHas paboTa 10. M3yyeHne SBNEHUS NHTEPIEPEHLIMN.

NabopartopHas pabota 12. N3yyeHne omgpakumm ceeta.

NabopatopHas paboTta 13. M3yyeHne 3aKOHOB TEMIOBOMO U3NYYeHNs.

NabopaTopHas paboTa 14. M3yyeHune siBneHus potoadhdpekTa.

NabopaTopHas paboTa 15. OnTryeckas aHU30TPONKWS NoA BAUSIHUEM BHELHWX BO3OENCTBUI

NabopatopHas paboTa 16. SkcneprumeHTanbHOe NOATBEPX AeHMe nocTynatos bopa.

OnbiT ®paxka n Nepua

NabopaTopHas paboTa 17. CnekTp atoma Bogopoa.

NabopaTopHas pabota 18. O3HakomneHne ¢ paboToii ra3oBoro nasepa.

NabopatopHas paboTa 19. N3MepeHne CkOpOCTH CBETa C MOMOLLbLIO TA3EPHOI0 CEHCopa ABUXEHNS.

3. NMucbmeHHas pabota

Tembl 6,7, 8,9, 10

Mpumep 3anaHns:

1. Ha HeMarHuTHbI Kapkac coneHonga cevyeHvem S B 04uH cnoi HamoTaHbl N BUTKOB nNposonoku. JavHa coneHonpa
pasHa ¢. Hantu nHgyktneHocTb L (B MITH) aToro coneHounpa.

2. B marHutHoM none ¢ nHaykuueii B pasHoMepHo Bpawaetcs pamka u3 N BUTKoB nposonoku. [Nnowanp pamkn pasHa S,
yrnoeasi CKOpoCTb BpalleHus paBHa w. HanTn makcmmanbHyo 3.4.c. Ei,max (B B) nHaoyKumnm, BO3HMKAIOLWYIO B 3TOW
pamke.

3. Mo coneHomay ¢ ymcnom BuTkoB N TeyeT Tok |. MarHWTHbI NOTOK Yepes3 nonepeyHoe cevyeHre coneHomaa paseH @.
Haitn uHoykTveBHoOCTb L (B MKITH) aTOro coneHompa.
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4. Cuna Toka B KaTywke NHOyKTMBHOCTW L paBHOMepHO yBenu-4nsaetcs Ha Al 3a Bpems At. Haiitn cpenHee 3HaveHve
3.4.C. camouHaykumm Es(s mB).

5. B anekTpuyeckon uenu ¢ MHOYKTUBHOCTbLIO L cuna Toka name-HsaeTcsa no 3akoHy |= 5t (A). Haintu 5.4.c. camomHayKumm
Es (8 B).

6. MNpwu BbIKNOYEHUN Lienn, coaepxallein conpotusneHne R, cuna Toka ymeHblwaeTcsa cornacHo rpadmky. Haitu
WHOYKTUBHOCTb Lenu L (B [H).

7. B nnockom Bo3aylWHOM (€ = 1) KOHAEHcaTOpe C NNoWaabio Kax Ao NNacTuHbl S MHAYKUNA

8. B nnockom Bo3aywwHOM (€=1) KOHOEHCATOPE ANEKTPUYECKOE CMELLEHNE MEHSETCS NO 3akoHy D=a?t . Haittm nnoTHOCTL
TOKa cmeleHns jcmel. (B A/mM2).

9. ConeHonp ¢ nnowanbio nonepevHoro ceveHms S umeet N BUTKOB NPOBOMIOKN. VIHAYKLIMA MAarHUTHOMO NONS BHYTPW
coneHoupa npu cune toka | pasHa B. HanTtn nigyktusHocTb L (B MITH) aTOro coneHonpa.

10. ConeHoung MHAYKTUBHOCTbLIO L cogepXxmT N BUTKOB NPOBO-N0KN. HaiT MarHNTHbIA NOTOK Yepes nonepeyHoe
ceyeHue coneHonaa d (B MkB6) npw 3anaHHol cune Toka l.

Ok3ameH

Bonpochbl k ak3ameHy:

Bonpochbl K ak3ameny:

1. MarHutHOe none B Bakyyme. 3akoH brno-Casapa-/lannaca v ero npumeHeHne ons pacHera MarHuTHOro nons NPsIMoro
TOKA.

. 3akoH Bbrno-CaBapa-/lannaca 1 ero nprMeHeHne Ons pacyeta MarHUTHOrO MOJS B LIEHTPE KPYroBoro Toka.
. MarHuTHOe none ABuxyluerocs 3apsaaa.

. 3akoH Amnepa. [eicTBMe MarHMTHOrO NONS Ha ABMXYLWMACS 3apsa.

. [BuxeHne 3apsxXeHHbIX YacTUL, B MarHUTHOM Mone.

. YckopuTenn 3apsxkeHHbIx YyacTtuu. LInknoTpoH.

. OpcpekT Xonna.

. 3aKOH MOMHOro ToKa A4N5 MarHUTHOrO Mons B BaKyyme.

. MarHuTHOE none coneHonpa u Topomaa.

10. PaboTa no nepemeLeHnto NPOBOLHMKA U KOHTYPa C TOKOM B MarHUTHOM Mofe.

11. MarHuTHoe none B BewecTse. MarHNTHbIE MOMEHTbI aTOMOB Y1 3NEKTPOHOB.

12. [lva u napa MarHeTu3m.

13. HamarHnyeHHoCcTb. MarHuTHoe none B BELWECTBE.

14. 3aKOH NONHOro TOKa AN MarHNUTHOrO NONs B BELWECTBE.

15. deppomarHeTvku, nx CBOMNCTBa 1 UX npupoaa.

16. SnekTpoMarHnTHaa nHaykuus. Onbitel @apanes. Mpasuno JleHua.

17. OnekTpomarHutHas uHgykuus. Beisog 30C nHOYKUUN N3 3NEKTPOHHON TEOPUN N N3 3aKOHA COXPAHEHNS SHEPTUN.
18. IHpykTMBHOCTb KOHTYpa. CaMonHaykuns. BaanmHas nHaykums.

19. DHeprmsa MarHMTHOro nonsl.

20. Buxpesoe anekTpuyeckoe none.

21. Tok cMmelueHns.

22. YpaBHeHue Makcsenna n nx aHanus

23. dnekTpuyeckuii konebatenbHblil KOHTYP. CBOBOOHbIE 9NEKTPOMArHUTHbIE KonebaHus.

24. 9nekTpunyeckuii konedatenbHblin KOHTYP. CBOBOLHbIE 3aTyXalowWme 3NeKTpoOMarHUTHbe konebaHus.
25. OnekTpunyeckmin konebatenbHblA KOHTYP. BbiHYyXAEHHbIE aNEKTPOMArHUTHbIE KOnebaHus.

26. CBolicTBa 9M1E€KTPOMarHUTHbIX CBONCTB

27. DHeprus aneKTpPOMarHUTHbIX BOSH.

28. N3nyyeHne anekTpu4eckoro gmnons.

29. Wkana anekTpOMarHUTHbIX BOMH.

30 PacnpocTpaHeHue cBeTa Yepes rpaHuLy aByx cpef.

31. NHTepdepeHuns ceeta.

32. KorepeHTHOCTb U MOHOXPOMAaTUYHOCTb.

33. YcnoBue nHTepdepEHLNOHHOIO MakCcumMymMa 1 MMHMyMa.

34. NiHtepdepeHuns ceeta. PacyeT nHTepdepeHUMOHHON KapTrHbl OT ABYX NCTOYHUKOB.

35. IHTepdepeHuns ceeta B TOHKMX NAEHKax.

36. Ondppakums ceeta. MNpuHumn MNoireHca-PpeHens.

37. MeTon 30H ®peHens.

38. Ondopakums dpeHens Ha KpyrioM OTBEPCTUM.

39. ndppakums PpeHens Ha KpyrioM aucke..

40. Ondppakuns dpayHrogepa Ha AMdPPaKUMOHHOR peweTke.

41. Oundopakumsa Ha NpocTpaHCTBEHHOW pelweTke. Popmyna

Bynbha- Bparra

42.lncnepcus ceeta. DNeKTPoOHHAs Teopus gucnepcum ceeta.

43. Nonspusaumsa ceeta.

O©oONOOTLA~WN
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44.CTeneHb nonsipuaaumm.

45. 3akoH Mantoca.

46. [1BoiHoe nyyenpenomneHne. VickyccTeBeHHas onTnyeckas aHN3oTponus.

47. Tennosoe nany4eHve 1 ero xapaktepmctukn. 3akoH Kupxroda.

48. 3akoH CredhaHa-bonbumaHa. 3akoH cmelweHns BuHa.

49. 'vnotesa NnaHka. ®opmyna lMNnaxka.

50. doToahpekT.3akoHbl hoToaddekTa.

51. YpaBHeHue SiiHWTeNHa Ans BHEWHero ooToadodeKTa.

52. OnbiThl Jlebenesa. [asneHue ceeTa.

53. BonHoBoe 06bSICHEHWE AABNEHNS CBETA.

54. KBaHTOBOE 06bSICHEHNE [aBNEHNS CBETA.

55. OdppekT KomnToHa.

56. KopnyckynsipHO-BOTHOBOM Oyann3m CBOWCTB BellecTBa. @opmyna ne bpoinns.

57. CooTHoweHne HeonpeneneHHocTen. CneacTBus M3 COOTHOWEHWI HEONPEAENEHHOCTEN.
58. BonHoBas oyHKUMSA 1 ee CTaTUCTUYECKNIA CMbICH.

59. Obuiee ypasHeHue LWpeaunHrepa. YpasHeHune LWpennHrepa ons ctaumoHapHbIX COCTOSHUIA.
60. MNMpUHUMN NPUYMHHOCTY B KBAHTOBOW MEXaHuKe.

61. CeobogHas yacTmua.

62. Yactuua B 04HOMEpPHOI NPSMOYronbHON " MOTEHUManbHOM ame".

63. MNpoxoxaeHue YyacTuLbl CKBO3b NOTEHLMaNbHbIA 6apbep. TYHHENbHbIA 9¢0deKT.

64. KBaHTOBBI FapMOHNYECKNIA OCLUNNATOP.

65. MOMeHT nmnynbca B KBaHTOBOW MexaHuke

66. ATom Bogopoaa. KsaHToBble Yncna.

67. OnbiT WTepHa u Mepnaxa. CnuH anektpoHa. CNMHOBOE KBAHTOBOE YUCHIO.

68. MprHUMN HEPA3NNYMMOCTN TOXAECTBEHHbIX YacTUL,.

69. MpuHuun MNaynu. PacnpeneneHue anekTpoHOB B aTOME MO COCTOSHMWSM.

70. CnexTpbl atoMoB 1 Monekyn. KoMbrHaumnoHHOe paccesHue cBeTa.

71. BoiHy>XaeHHOe n3nyyeHune. MNpuHumn getanbHoro pasHosecus. dopmyna lNMnaxka

72. lasepbl

73. OneMeHTbl KBaHTOBOW CTaTUCTUKM.

74. PacnpepneneHne anekTpOHOB NPOBOAMMOCTY B METAE MO 3HEPrnsiM Npu abConTHOM Hyne. DHeprus depmu.
BnusaHne TeMnepaTypbl Ha pacnpegeneHne sneKTpoHOB NPOBOANMOCTI B METanne no SHeprusm.
75. Teopus TennoemkocTtel diiHwTeliHa, debas.

76. OHepreTuyeckne 30HbI B Kpuctannax. PacnpegeneHune anekTpoHOB N0 3HEpPreTn4yeckmm 3oHaMm. BaneHTHas 30Ha u
30Ha NpoBoAMMOCTW. MeTannbl, AUANEKTPUKU 1 NONYNPOBOOHUKM.

77. NonynpoBoaHWkn.CobCcTBEHHAs 1 NpUMecHast NPOBOAMMOCTb MNONYNPOBOAHMKOB.

78. PaboTa Bbixofa. KoHTakTHas pasHOCTb NMOTEHLMANOB.

79. KOHTaKT 3n1eKTPOHHOrO M AbIPOYHOrO MOMYNPOBOAHNKOB (P-N NEPExXon) 1 ero BofbT - aMnepHas xapakTepmucTuka.
80. OcHOBHblE CBOMCTBA 1 CTPOEHNE AOpa.

81. OHeprus cea3u soep.

82. SlnepHble cunbl.

83. PagmoakTuBHOCTL .Buabl pagnoakTMBHOrO M3ny4eHus.

84. YpoBeHb aneMeHTapHbIX YacTuL.

85. dyHOameHTanbHbIE B3aMMOOENCTBUS.

6.4 MeTtoouyeckue matepuansl, onpepensiowlue npouenypbl oLeHNBaHNA 3HaHUA, YMEHUn, HaBbIKOB U (UNK)
onbiTa pesaTeNIbHOCTU, XapaKTepu3yloLLMX aTanbl hopMUpoBaHUSA KOMMETEeHLUN

B K®Y perlictByeT 6annbHO-pERTUHIOBas CUCTEMA OLEHKN 3HaHUIA obydatowmxcs. CyMMapHo no aucumnnuHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekyluas paboTa oueHusaetcs B 50 6annos, UToroesas
goopma kKoHTponst - B 50 6annos.

Lna 3a4éra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos n MeHee - "He 3a4TeHo".

Ins ak3ameHa:

86 H6annos u 6onee - "OTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeyOoBNEeTBOPUTENBHO".
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOnNs LesTeNIbHOCTU, XapaKTepusyoLLux atanbl opMUpPOBaHNSA KOMMNETEeHLUN 6annos
dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (UK) onbiTa Artan | KonnyectBo
KOHTpOns LesATeNbHOCTU, XapaKTepu3yoLLLMX aTtarnbl OpMUPOBaHNSA KOMMNETEHLUN 6annos
Cemectp 3

TeKyLLUiA KOHTPONb

KoHTponbHas |KoHTponbHas pabota npoBOAMUTCS B Yackl ayantopHoit paboTbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NpoBEpKU YCBOEHUS npoiiaeHHoro Mmatepuana. Pabota 1 15
BbIMO/THAETCS B MMCbMEHHOM BMOE 1 cOaETCH npenogasartento. OLLeHI/IBaIOTCFI
BNafLeHne matepmanom no TeMe paboTbl, aHaNUTUYECKME CNOCOBHOCTM, BnafeHwe
MeTonamun, yMeHNA U HaBblKW, HGOﬁXO,EI,I/IMbIe ONs BbIMONHEHNS 3a0aHWUA.

Na6opatopHble |B ayantopum, ocHawéHHON COOTBETCTBYOWMM 0bopynoBaHmeM, obyyatowmecs
paboTbl NPOBOAAT y4eOHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B MPUMEHEHNM 2 25
NPaKkTNKO-OPUEHTMPOBAHHbBIX TexHoNorunii. OLEeHMBAIOTCA 3HaHNe MaTepuana u
YMEHVE NPUMEHSTb €ro Ha NPaKTUKE, YMEHWNS 1 HABbIKK MO paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

MucbMeHHas  [OByyarowmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPeLEeNEHHbIX TEOPETUYECKMX
pabota BOMPOCOB MW peleHmnio 3aaa4. PaboTa BeINONHAETCS NMCbMEHHO U caaétcs 3 10
npenogaeatento. OLEeHNBAOTCS BNageHe MaTepmanom no Teme pabotol,
aHannTUYeckme crnocobHOCTU, BNafeHne METOOAMM, YMEHUS N HABbIKK,
HeobxoLMMble AN BbIMNOMHEHWS 3a4aHWA.

3auert 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMINHDI. 50
Obyuatowmiica nony4aeT Bonpoc (Bonpochkl) nnbo 3anaHue (3afaHus) n Bpems Ha
MOAroTOBKY. 324€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOA
gopme. OueHrBaeTcs BNageHMe MmateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSTb HYXHblE 3HAHWS, HABbIKW 1 YMEHUS NMPW aHannse
NPOBNEMHbIX CUTYyaLMiA N PELIEHNN NPAKTUYECKMX 3a0aHWIA.

CemecTp 4

TekyLLUA KOHTPONb

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3ahaHns Onsi NPOBEPKU YCBOEHUS NMpoliaeHHoro Mmatepuana. PaboTa 1 15
BbINOHAETCS B MUCbMEHHOM Buae n coaétcs npenogasartento. OueHnsarTcs
BnafeHvne matepuanom no teme paboTbl, aHaNUTUYECKME CNOCOBHOCTY, BnaaeHne
MEeToaMu, yMEHMsl N HaBblKu, HeOBX0aUMble A5 BbINOMHEHWS! 3aAaHWIA.

NabopartopHble (B ayantopun, ocHaWEHHOR COOTBETCTBYIOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NpoBOAsT y4ebHble 3KCNEPUMEHTLI U TPEHUPYIOTCS B NPUMEHEHNM 2 25
NpPakTUKO-OPUEHTUPOBAHHBIX TexHonoruin. OLueHnBatoTCs 3HaHWe matepuana u
YMEHWNE NPUMEHSITb ero Ha NpakTMKe, yMEeHNs 1 HaBblkK No paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

MucbmeHHas  |OByyarowmecs nonyyatoT 3a4aHne No OCBELEHMIO onpeaenéHHbIX TE0OPETUYECKNX
paboTa BOMPOCOB MW pelweHmnio 3aaa4. PaboTa BeINONHSAETCS NMCbMEHHO U caaétcs 3 10
npenoaasatento. OUeHNBalOTCSA BNafeHe MaTepranom rno reme paborhl,
aHanuTM4Yeckre cnocobHOCTW, BNafeHne MeTogam, yMEHUS 1 HaBbIKU,
HeobXxoauMble 45151 BbINOMHEHWS! 3aAaHNIA.

dk3ameH 9K3aMeH HaLeneH Ha KOMMIEKCHYIO0 NPOBEPKY OCBOEHUS OUCUMMINHBI. DK3aMeH 50
MPOBOAWTCS B YCTHOM WMNIN NCbMEHHOM dhopMe no 6uneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTcs BNafeHue Matepunanom, ero CUCTEMHOE
OCBOEHUE, CI'IOCOﬁHOCTb MPUMEHSITH Hy)KHbIe 3HaHWS, HaBbIKV U YMEHWSI NPy

OcBoeHue aucumnauHbl (MOayns) NpeanonaraeT U3y4eHne OCHOBHOW 1 LOMONHUTENbHO y4ebHOM nuTepatypbil.
Nutepatypa MoxeT BbiTb AOCTYyMNHA 0ByyatowmnMcst B OAHOM U3 ABYX BapuaHToB (NM1bo B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE BUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3aK/4eHHbIX KDY norosopos ¢
npaBoobnanarensamu;

- B NeyaTHoM Buae - B Hay4Hoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum BuneTam B COOTBETCTBUM C NMpasunamu nonb3osaHust Hay4yHol 6nbnnoTekoil.

SﬂeKTpOHHbIe n3naHunsa OOoCTynHbl ANCTAHUMOHHO U3 noboit ToUKK npwu eBeneHnn Oﬁy‘-lalOU.l,l/lMCﬂ CBOEro nornHa n napons

OT NNYHOTO KabuHeTa B cMcTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHUM NeYaTHbIX U3AaHWn 6ONNOTEYHbIN
(POHL [OMKEH BbITh YKOMMNEKTOBAH MM U3 pacyeTa He MeHee 0,5 akaemnnsipa (ans obyyatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnnsipa) Kaxaoro U3 n3aaHuin OCHOBHOW NUTepaTypbl U He MeHee 0,25 ak3eMmnnsipa LOMNONHUTENbHOM
nuTepatypbl Ha kKaxaoro obyyaiouerocs 13 yucna nuu, 04HOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

- PAEKTPOHHBIH
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MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

Casenbes W.B. Kypc obweli douanku. B 5-u 11. Tom 1. MexaHuka [SnekTpoHHbIA pecypc): ydiebHoe nocobue / U. B.
Casenbes. ? CaHkT-eTepbypr: NaHb, 2011. ? 352 ¢. ? ISBN 978-5-8114-1207-5. - https://e.lanbook.com/book/704

Casenbes W.B. Kypc obueit comnankun. B 5-n 17. Tom 3. MonekynspHas domamnka n TepMoanHamumka [SneKTpoHHbIi pecypc]
: yd4ebHoe nocobue / . B. CaBenbes. - CaHkT-INeTepbypr: lanb, 2011. ? 224 ¢. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

duzuka. MpakTukym no pelweHnio 3aaad [SneKTpoHHbI pecypc): yuebHoe nocobue / J1. J1. Fnapkos [u op.]. ?
CaHkT-lMeTepbypr: NaHb, 2014. 283c. - http://e.lanbook.com/view/book/41013

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)

Bug pa6ot

Metoaunyeckue peKoMeHaauun

nekunmn

BecTtu koHcnekTMpoBaHue yiebHoro matepumana. Obpawatb BHAMAHUE HA TEPMUHDI,
POPMYMPOBKU, PACKPbIBAOWME COLEPXKAHMNE TEX UMW UHBIX SIBNIEHWIA U NPOLLECCOB,
Hay4Hble BbIBOLAbI U NPaKTUYecKne pekoMeHnaumn. XenatensHo 0CTaBnTb B paboymx
KOHCMeKTax nons, Ha KOTopbIX AenaTb NOMETKM N3 PEKOMEHOOBAHHON NuTepatypbl,
LOMOMHSIoWMe MaTepuan NPoCcnywWwaHHOR Nekuun, a Takxe nogyepkmsarolme ocobyio
BaXHOCTb TEX UMW NHbIX TEOPETUHECKUX MONOXEHWA. 3afaBatb npenogaBatento
YTOUHSIIOWME BOMPOCHI C LIENbI0 Pa3peLleHNst HESICHBIX MOMEHTOB. €

npakTn4eckmne
3aHATNA

1. Ha nepBoM 3aHsTM CTyAeHTam npennaraeTcsl nurepartypa 1 matepuansl B
3/1EKTPOHHOM BUAE ANS MOCNEeayWero NPoBeLeHUs MPaKTUHECKUX 3aHSATUA 1
caMocTosITeNbHON paboTel. 2. Ha nocnenyowmx 3aHSTUsIX CTYAEHTBl pelwaroT 3a4ayu
Mo NpPeAacTaBneHHbIM TeMaM. 3. AKTUBHOCTb CTYAEHTOB NOOWPSETCS NpenogaBatensim
6annamu. 4. CymmapHsblii 6an, KOTopbI BEICTABNSIETCS CTYAEHTY 3a NPOBEeaeHme
NPaKTUYECKMX 3aHSATWI, cknanbiBaeTcs u3 6annos, BbICTaBNEHHbIX 3@ NocelleHne
3aHSATUIN 1 aKTVBHOE y4acTMe CTYAEHTOB B MPOBEAEHNN 3aHSTUA.

nabopaTtopHbie
paboTbl

1. Ha nepBoM 3aHsiTUM CTyOEHTbI pacnpenenstoTcs B Opuraabl no 2-3 yenoseka ans
BbINOMHEHNS NabopaTopPHbIX PaboT, U UM ONPELENSETCS NEPEYEHD BbIMOIHSEMbIX
paboT 13 NpeLcTaBneHHOro Bollwe (4.2) cnucka. 2. Mepen BbINONHEHVEM
nabopatopHoi paboTbl CTYAEHTbl LONXHbI U3Y4UTb METOANYECKME YKa3aHNs K
nony4yeHHbIM nabopaTtopHbiM paboTam A4S rpaMOTHOMO UX BbIMOMHEHNS 3.
HenocpenctBeHHO nepen BbINoNHeHEM nabopatopHoi paboTbl CTYAEHTbl NPOXOAST
OMpPOC MO BbISICHEHUIO CTEMEHN UX NMOATOTOBNEHHOCTU K BbINOMHEHNIO NabopaTopHOi
paboTbl C NocnedyoWwmMm oonyckom. 4. B cnyyae nonycka CTyAeHTbl, MCNonb3ys
MEeTOAMYECKME YKa3aHWs, LOMKHbI BbIMOMHUTL NPELCTaBNEHHYIO nabopaTopHyto
paboTy 1 nokasaTb NPenoaaBaTento NnoNyYeHHble 3KCNEPUMEHTANbHbIE AaHHbIE. 5.
Cnepnytolwunia aTan - HanncaHwe oT4eTa No faHHow nabopatopHoii pabote. 6. B
JanbHenweM OaHHbIA 0TYET NpeacTaBnTb NpenogasaTento n 3awntntb. 7. B
3aléVICI/IMOCTVI OT 3HAHWIA CTyAeHTa NpenofasaTenb BoiCTaBnseT 6ann 3a AaHHyo
pabory. @

camocTos-
TenbHas
pabota

HaunHaTb Hafo C U3y4eHUs peKkoMeHA0BaHHOM nuTepatypbl. Heo6xoomMMo NoMHUTD,
4TO Ha NekuuKn 0bbI4HO paccMaTpuBaEeTCsl He BECb MaTepuan, a ToNbKo ero 4acTb.
OcrtanbHas ero YacTb BOCMOJ/HAETCS B MPOLIECCe caMoCcTosiTeNbHO paboThl. B cBsian
¢ 9TuM paboTa C pekoMeHI0BaHHON nuTepatypoi obssatensHa. Ocoboe BHUMaHne
npw 3ToM HeobxoaMMo 06paTNTb Ha coaep>XXaHNe OCHOBHbLIX MOTIOXEHWIA U BbIBOAOB,
06 bsiCHEHME SBNEHUI U PaKTOB, YSICHEHNE NPaKTNYECKOro NPUIoXeHNs
paccMaTprBaEMbIX TEOPETUYECKUX BONPOCOB. B npouecce atoit paboTbl CTyOeHT
OOMXEH CTPEMUTLCHA MOHATb U 3aNOMHUTbL OCHOBHbIE MOSIOXEHNS paccMaTpMBaeMoro
maTtepuana, npuMepbl, NOSICHSIOWMWE ero, a TakxXe pa3obpaTtbCs B UNNIOCTPATUBHOM
marepunane.@

CtpaHnua 16 ns 21.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nnucbMeHHas | Metoamyeckune pekoMeHgaumm K MMCbMEHHOMY 3a0aHuIo.

pabota PelwweHune 3agay pekoMeHOyeTcs BbINONHATL B Cnefylowen nocnenosarenbHocTu: 1.
BeecTn 6ykBeHHble 0603HAYEHNS OUINYECKUX BENNYMH, ECNIN 3TO HE CLENAHO B
ycnosun 3agaymn. 2. Coenatb (eCny 3T0 HEOOXOAMMO) HYEPTEX (INEKTPUYHECKYIO,
ONTUYECKYIO CXEMbI), MOSICHSIOWNIA cogepXaHue 3adayn 1 Xon peweHus. 3.
CcpopmynmpoBaTth (on3n4eCKNe 3aKoHbI, Ha KOTOPbIX 6asupyeTcs pelleHrne 3anayu. 4.
CocTaBnTb ypaBHEHNE NN CUCTEMY YPaBHEHWI, pewwas KOTOPY, MOXHO HanTm
MCKOMbIE BENUYMHLI. 5. PewnTb ypaBHeHWe B 06lWeM B1E 1 NONYYUTb PACHETHYIO
doopmyny. 6. NpoeepuTb Pa3MEpPHOCTb MCKOMOW BENNYUHBI MO pac4YETHOM doopMyne 1
TeM caMblM NOATBEPANTb €€ NPaBuNbHOCTb. 7. [POM3BECTN BbIHNCEHUSI.
MpenBapuTensHO HEOHXOAMMO NEPEBECTM BCE 3HAYEHMS 3aAaHHbIX BEMNYMH B
cnctemy eamHuy, CU, a 3aTemM noacTaBmTb UX B PACHETHYIO OOPMYNY W BbIMONHUTb
BblycneHns. Mpu peweHnn 3anad, Kak npasuno, 4OCTaTo4HO TOYHOCTN B 2-3
3Havauwme umdopbl. @

KOHTpOnbHas | 1. BHMMaTenbHO npoynTanTe ycnosue 3afadn U BbIICHATE CMbICN TEPMUHOB U

pabota BblPaXEHWI B Hee BXoAaWwmx. 2. 3anuwmnte KpaTko ycnosue 3agayu, BBoAs ons
3a0aHHbIX B YCNOBWMN BENNYMH U LN ONPEeLENSEMO BENNYNHBI BYKBEHHbIE
0603HaueHus. 3. BblpasnTb BCe YNCNOBbIE 3HAYEHNS 3aAaHHbIX B YCNOBUW BENNYMH B
eanHnuax CU. 4. To BO3MOXHOCTW, caenante pUcyHOK, YHepTeXx 1nn YCNOBHYIO CXEMY,
NosICHSIIOWMe CYLWHOCTb 3aaa4yun. 5. [poseanTe aHanu3 3agayu, BCKPbIBAIOWWIA ee
doM3NYECKNIA CMbICA. YCTaHOBUTE, Kakme pruanyeckme 3akoHbl U COOTHOWEHNSI MOTyT
6bITb NCNONb30BaHbI NMPU PELEHUN AaHHON 3aaa4m. 6. Ha ocHoBaHnM onsnyeckmx
3aKOHOB COCTaBbTe ypaBHEHMS, CBSA3bIBAOWME PU3NYECKNE BENNYNHBI, KOTOPbIE
XapakTepuayloT paccmaTprBaeMoe B 3adade sieneHune. 7. Pewnte 3anucaHHble
ypaBHeHUs MaTeMaTnyeckm OTHOCUTENbHO MCKOMOI BENNYMHbBI U MOy4UTE OTBET B
0bwem Buge. 9. MoacrasbTe B hopMyny pelleHns B 0OWeM Buae BMECTO OyKBEHHbIX
0603HauYeHUIA YACNOBbLIE 3HAYEHUS BENUYMH B eamHmuax CU n, nponssens
BblYMCNEHNS, nony4uTe Ynucnosoi oteeT. 10. Pewenune 3apayn conposoxaanTe
KpaTK1uMu, HO NCHEPNbIBAIOLWMNMN MOSICHEHNSAMM.

3avet 1. O3HaKOMMTbCS C NEpPeYHEeM BOMPOCOB Ans 3aveTa. 2. BHMMartenbHo npoyntatb u
OCMBICNNTE PEKOMEHLOBAHHYIO NUTEPATYPY, KOHCMEKT Nekumii. BolyunTb BCe
gorsmyeckne oopMysbl Mo NPOAEHHbIM TeMaM. 3. 3a4eT Mo PU3nKe NPOXOauT B
MMCbMEHHOW DOPME 1 [OMXKEH COAEPXATb: - ONPefeneHne OCHOBHbBIX (OU3UNHECKIX
BENMYMH (B aHANUTUYECKOW U TEKCTOBOM GDOPME); - AJ1s BEKTOPHbBIX BENNYUH AONIXKHbI
6bITb ONpeneneHsbl Kak MoLynNb, Tak U HanpaeneHne; -YOPMYIMPOBKY OCHOBHbIX
3aKOHOB (PU3MKN (B aHANMTUYECKOMN 1 TEKCTOBOW coopMe); Npr 3TOM HeobxoauMo fatb
onpeneneHve r3nYecKrx BeNNYMH, BXOASWUX B (OOPMYNMPOBKY 3aKOHA; PUCYHOK,
MOSICHSIIOWMIA OTBET Ha Bonpoc. 4. PeweHre 3aaay cHavYana cnenyeT ocyllecTBUTb B
o6wem Buae (B 6ykBeHHbIXx 0603HaAYEHNSIX), MONYYUTb PacHeTHYIO hopMyIy 1 3aTeM
MPOW3BECTN YNCNEHHbIV pacyeT B eamHuuax CU.

3K3ameH 1. O3HaKOMUTbCA C NepeyHeM BOMPOCOB AN15 9K3ameHa. 2. BHuMaTenbHo npoynTatb u
OCMbBIC/IUTb PEKOMEHO0BAHHYIO NUTEPaTypy, KOHCMEKT NeKuunin. Boly4ntb BCe
domanyeckne opmysbl MO NPOALEHHBIM TEMaM. 3. OK3aMeH Mo Pn3uke NPoOXoauT B
NMMCbMEHHOWN POPMeE 1 OOMXEH codepXarb: - ornpeeneHne 0OCHOBHbIX OU3NYECKNX
BENNYUH (B aHANNTUYECKOM U TEKCTOBOW (popMme); - AN BEKTOPHbIX BENHUH LOMXKHbI
6bITb ONpeneneHbl Kak MOLyfb, TaK Y HanpaBneHWE; -HOPMYNIMPOBKY OCHOBHbIX
3aKOHOB (PU3MKI (B @aHANUTUHECKON 1 TEKCTOBOM CDOPME); NpW 3TOM HEOBXOAMMO faTb
onpegeneHve orManyeckux Benn4mH, BXOAAIWMNX B (OOPMYTMPOBKY 3aKOHA; PUCYHOK,
MOSICHSIOWMIA OTBET Ha BOMNpoc. 4. PelweHune 3anay cHavana cnegyet OCyleCcTBUTb B
06wem Buge (B BykBeHHbIX 0603HAYEHNSIX), MONYYUTL PACHETHYIO POPMYIY 1 3aTEM
NPOU3BECTM YUCNEHHDIV pacyeT B eanHuuax CA.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 0O6pa30oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTIONb3YEMbIX NMPU OCYLLECTBNEHU 06pa3oBaTebHOro npoLecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe OUCLMNNVHBI (MOOYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMOW ANS OCYLLLECTBNEHUs 06pa3oBaTe/ibHOro
npotecca no aucuunInHe (Mogynio)
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MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CcTONbI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.
MynbTuMeouiiHas ayauTopus.
CneuwvanunsmposaHHas nabopaTopusi.

12. Cpe.u,cma ajantauumm npenogasaHus oauCcUNNMNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS cleaytowme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKN 0By4yatoWwmMMncst MHBANIMAAMI U NNLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aHne TEKCTOBOW BepCumn Nto60oro HeTEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTuBHbIE DOPMBI, y,D,06HbIe ONg pasnunyHbIX NoNb30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEeACTaBUTb B Pa3NNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 63 noTepm kayecTsa, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBuaTypbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMIVMHOM, 3a CHET aNlbTepHaTUBHbIX CMOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHbIX
TEXHONOIA;

- NPUMEeHeHne OUCTaHUNOHHbIX 06p330BaTeJ'IbeIX TEXHONOrnn ang nepegayn I/IH(pOpMaLI,I/II/I, opraHu3aumnmn pasnnyHblx
(*)OpM I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa6OTbI oéyqalomeroc:ﬂ C npenonasartenem, B TOM 4nucne Be6I/1HapOB, KOTOpble MOryT
ObITb MCMONb30BaHbI A5 nposeneHnsa BnpTyanbHbIX NeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUS BCEX y4aCTHUKOB
AONCTaHUMOHHOIo 06y‘-leHI/19|, nposeneHns ceMmnHapos, BbICTyNNeHUsA ¢ okKnagamm 1 3alnTbl BbINONMHEHHbIX pa60T,
nposeneHns TpeHNHros, opraHmn3aunn KONNEKTUBHOW paGOTbI;

- MPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONMXKNTENIbHOCTN caaqm oby4atolwmMMcst UHBANNLOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (OOPM NPOMEXYTOYHON aTTecTaLmmn No OTHOWEHWIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06ydatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- MPOAOMXNTENBHOCTI BbICTYNNEHNS 0By4atowwerocs Npu 3awmute KypcoBoii paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTtaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm @FOC BO 1 yyebHbiM nnaHom no HanpasneHuto 15.03.05

"KOHCTPYKTOPCKO-TEXHONOMMYeckoe obecrneyeHre MalnHOCTPOUTENbHbIX MPOU3BOACTB" 1 NPOCOUIK0 NMOArOTOBKM
"TexHonornsa MaWwmHoOCTpPoeHus".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 15.03.05 - KOHCTPYKTOPCKO-TEXHONOrMYeckoe obecneyeHne MawmnHOCTPOUTENBHbIX
npon3BoacTB

Mpodounb NOAroToBKM: TEXHONOrNS MaWMHOCTPOEHMS
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04Hoe
SA3bik 0by4eHuns: pycckuia
oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:
1. Casenbes W. B. Kypc 0bwein couanku [TekcT] = A Course in general pfysics. T. 1, MexaHuka. MonekynsipHas gousmka:
B 3-x Tomax / U. B. CaBenbes. - CaHkT-lMNeTepbypr: NlaHb, 2011. - 432 ¢.(100 ak3.).
2. CaBenbes V. B. Kypc obweit conamku [TekcT]. T.2: SnekTpnyecTBo n MarHeTuaM. BonHbl. OnTtuka. - 10-e nsg., crep.. -

CIM16. : NaHb, 2008. - 496 c. : un. - (YuebHukn ans By3os. Creu. nut.). - ISBN 978-5-8114-0631-9.(31 ak3.).

3. Casenbes W. B. Kypc obweit conamku [TekcT]. T. 3, KBaHToBas ontuka. ATomHas cpusmka. durauka 1Bepaoro tena.
dusrka aTOMHOro siAPa U ANEMeHTapHbIX YacTuu: y4ebHuK anst By3os: B 3 1. / . B. CaBernbes. - CaHkT-lNeTepbypr:
NaHb, 2008. - 320 c.(99 2k3.).

4. Kypc gomsmkn: YyebHoe nocobue / B.I". XaBpyHsik. - M.: HALL MIH®PA-M, 2014. - 400 c.: 60x90 1/16. - (Bbicwee
obpasoBaHue: bakanaspuar). ISBN 978-5-16-006395-9 - Pexum goctyna: http://znanium.com/catalog/product/375844
5. OemnayeHko B. N. dusuka [OnekTpoHHblii pecypc] : yuebHuk / B. . Oemnayenko, V. B. OemuayeHko. - 6-e usn.,
nepepab. n gon. - Mocksa: UH®PA-M, 2016. - 581 c. - ISBN:978-5-16-010079-1. - Pexum gocTtyna:
http://znanium.com/bookread2.php?book=469821.

6.KyaHeuos C. U. Kypc gouaukn ¢ npumepamn peleHus 3agad. 'dumamka KOHOEHCMPOBAHHOIO COCTOAHNSA' [ONEKTPOHHbIN

pecypc] : y4ebHoe nocobue / C. L. KyaHeuos, H. A. TumyeHko. - Tomck: HauvoHanbHbIl uccnenoBatensckuii ToMcKui
nonuTexHudecknii yHneepcmutet, 2011. - 47 c. - Pexum poctyna: http://znanium.com/go.php?id=417650

7. KanH K. B. Kypc 06weit donanku [SnekTpoHHbI pecypc] : y4ebHoe nocobue / K. b. KaHH. - Mocksa: OO0 'KYPC',
2014. - 360 c. - ISBN 978-5-905554-47-6. - Pexxum pgocTyna: http://znanium.com/go.php?id=443435

JononHutenbHas nuteparypa:
1. BacpuH [. B. dusnka [TekcT] : yuebHoe nocobue : [B 2 yacTax] / O. b. BacuH. - 2-e n3g., non. - KasaHb : N3a-8o

MOwH PT, 2011. - Y. 2. - 460 c. : un. - Bubnwnorp.: c. 432. - MNpenM. ykas.: c. 445-459. - MNpun.: ¢c. 432-444. - Pex. MO. -
B

nep. - ISBN 978-5-4233-0032-6. (100 2k3.).
2. BacouH . B. dusnka [TekcT] yueb. nocobue ons ctyn. MHxXeHepHbix cneu./ [. b. BaguH. - 2-e u3g., gon.. - KasaHsb :

N3n-8o MOuH PT, 2010. - Y. I. - 316 c. : un. - Bubnuorp.: c. 300. - ISBN 978-5-4233-0033-5. (100 3k3.).

3. Bpybnesckasi I'. B. ®usuka. Mpaktrkym [OnekTpoHHbIl pecypc]: yiebHoe nocobue / . B. Bpybnesckas, U. A.
"oHuapeHko, A. B. MnblowoHok. - Mockea: UH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - Pexum gocTyna:
http://znanium.com/go.php?id=252334

4. Npabosuy K. H. ®dunsuka [OnektpoHHbIi pecypc] / K. H. Opabosuy, B. A. Makapos. - Mocksa: ®uamatnut, 2010. - 539

c. - ISBN 978-5-9221-0652-8. - Pexxum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

5. VnbiowoHok A. B. ®usnka [9nekTpoHHbI pecypc]: yuebHoe nocobue / A. B. UnbtowoHok, M. B. Actaxos, /. A.
"oHuapeHko. - Mocksa : UHDPA-M, 2013. - 600 c. - (Boicwee obpasosaHue). - ISBN 978-5-16-006556-4. - Pexum
noctyna: http://znanium.com/go.php?id=397226

6. MuHckuin A. A. duranka [InekTpoHHbIN pecypc] : y4ebHuk / A. A. Muxckuia, . FO. Mpakosckuid; nog obw,. pen. npod.,
n.9.H. 0. N. Ouka, H. C. Mypbiwesoi. - 3-e uag., ucnp. - Mocksa: ispatenscteo 'POPYM', 2013. - 560 c. -
(MpodbeccuoHanbHoe obpasoBaHue). - ISBN 978-5-91134-616-4. - Pexum goctyna:
http://znanium.com/go.php?id=375867
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.8 ®usuka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnne noarotosku: 15.03.05 - KOHCTPYKTOPCKO-TEXHONOrMYeckoe obecneyeHne MawmnHOCTPOUTENBHbIX
npon3BoacTB

Mpodounb NOAroToBKM: TEXHONOrNS MaWMHOCTPOEHMS
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04HoE
SA3bik 0by4eHms: pycckuia
oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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