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Mporpamma gucumnnuHel "®dusmka"; 15.03.01 "MawmHocTpoeHume".

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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Mporpamma gucumnnuHel "®dusmka"; 15.03.01 "MawmHocTpoeHume".

Mporpammy oucuunnmHebl paspaboTtan(a)(vn) LoueHT, K.H. (aoueHT) Tasmees X.K. (Kadbenpa dpusukn HA, Otoenexne
VNHJOOPMALIMOHHBIX TEXHONOTMI N aHepreTudecknx cuctem), HKTazmeev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMeTeHuUn npuobpeTaeMoi KOMNETeHLMK
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrK-1 YMEHVEM 1CNONb30BaTb OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYYHbBIX AUCLMMINH B

NPOgOECCUOHANBHOW OEeATE/IbHOCTU, MPUMEHATL METOAbl MATEMaTUYECKOro aHanmaa
N MOLOennpoBaHUA, TeopeTnyeckoro n akcnepmnMeHTanabHOro nccnenosaHunA

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):
JonxeH 3HaTb:

- OCHOBHbIE 3aKOHbl 1 NpUHUWNbI, ynpasnaowmne npnpoaHbiMi aBNeHnAMn 1 npoueccamn, Ha OCHOBE KOTOPbIX
pa60Ta+0T MalWunHbl, MEXaHU3MbI, annapartbl 1 I'Ipl/|60pbl cospemeHHon TEXHUKW;

- TeOpeTn4yeckmne OCHOBbI, 3aKOHbl U MOOENN CPU3NKN, HeO6XO,L'J,I/IMbIe 0159 OCBOEHUS MaLUVH N TEXHONOTNIN O6pa6OTKVI
MeTannoB JaBNEeHNEM, NCMONb3ysa TEOPUIO N MeToAbl (PyHOAMEHTaNbHbIX HAYK, B TOM YUCne, PyHOaMeHTalbHbIX
pasnenos PU3VKN - MEXaHVKW, TEPMOANHAMUKN, SNEKTPOANHAMUKN, OMTUKU, KBaHTOBOW dursukn.

JonxeH ymeTtb:

- NCNonb30BaTb OCHOBHbIE NMpueMbl O6pa6OTKVI 3KCNnepuMeHTanbHbIX OAaHHbIX U pelaTb TUNOoBblE 3a4a4un no
OCHOBHbIM pasgenam uankn, UCnosib3ys METodbl MaTEMaTMYeCcCKoro aHannaa;

- MPUMEHATb COBPEMEHHbIE (PU3NYECKNE METOObI N SKCMEpPUMEHTANbHYIO annapatypy nccnenosaHus, no3sonswolme
OCBOWUTb MallnHbl N TEXHONOT NN O6pa6OTKI/I MeTannoB OaBNeHUEM, UCMOMb3ysa TEOPUIO U MeToAbl (PyHOAAMEHTANbHbIX
Hayk, B TOM 4yucne, oyHaaMeHTanbHbIX pa3nenos oU3nku.

JlonxeH Bnanetb:

- MeToaMu aKCcrnepuMeHTanbHoOro uccnenoBaHns B ouamke (MnaHMpoBaHue, noctaHoska 1 obpaboTka
9KCNEPUMEHTA);

- 9KCMEePVMEHTaNbHBIMM HABLIKAMM NMPAKTUYECKOr0 NCMNONb30BaHNs OM3UYECKON N3MEPUTENBHOMN annaparypsbl
NMPUMEHNTENBHO K MALLMHAM 1 TEXHONOrMsiM 06paboTku METanoB LaBNeEHNEM, UCMONb3Ysi TEOPUIO 1 METOLb
hyHOaMEHTaNbHbIX HAYK, B TOM YMcne, oyHLAMEHTANbHBIX Pa3aenoB OU3MKN.

LonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!
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- MPUMEHATb Pe3ynbTaTbl OCBOEHUA ONCLUNMITINHDI B ﬂpO(*)eCCMOHaﬂbHOIZ NeATeNIbHOCTW.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa gucumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.6.08 ducunnavHbl (Mogynm)" OCHOBHOWM NpodpecCcnoHanbHOM
obpasosatenbHoi nporpammel 15.03.01 "MawwnHocTpoeHne (MawwnHbl 1 TexHonorust 06paboTku MeTasnnoB AaBneHnem)" 1
oTHOcUTCS K 6a30Boi (06LEenPOtHECCUOHANBHO) YacTu.

OcBauBaetcsi Ha 1, 2 kypcax B 2, 3 ceMecTpax.

3. O6bem gucuunanHbI (MOAYns) B 3a4eTHbIX eAuMHMLAX C YKa3aHMeM KONMYecTBa YacoB, BblAeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmxcs ¢ npenopaearesnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKocTb AncUMNnHbl coctaensieT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHas paboTa - 140 yaca(oB), B TOM yncne nekumm - 52 yaca(oB), npaktudeckme 3aHatus - 52 yaca(os),
nabopatopHbie paboTbl - 36 Yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboTsl - 0 Yaca(os).

CamocTositenbHas pabota - 184 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMANHBI: 3a4ET BO 2 CEMECTPE; 9K3aMeH B 3 cEMecCTpe.

4. CopepXxaHue OUCLUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEeHHOro Ha
HUX KONUYeCTBa aKkaaeMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U Tematu4yeckmit niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM paboThbl N0 AUCLUNANHE (MOAYNIO)

Bupabl n yachbl
KOHTaKTHOW paboThbl,
N Paa.u.enb'la g':;:,I..II.’I:IHHVIHbI / Cemecrp) nx T?gﬂgg:)'(()ocm Camo;;oﬁsg;nbuaﬂ
e | pagora

1 ;g)n:l:HL.KCVIIJmsmquKme OCHOBbI > 6 6 0 12
5 ;-(?J:nl-?blz. MexaHunuyeckne konebaHus u 5 4 4 0 14
R i I : Tz
4 onoerpmisoinror 3 | @ 8 6 20
5. [Tema 5. SnekTpoanHamuka 3 8 8 6 20
5 eonatainn n somit 3 | 4 4 6 20
7 Iﬁ:ﬁ(z. BonHosas u kBaHTOBas 3 8 8 14 20
8. _;g)h:laaHSM.KSCHOBbI KBAHTOBOM 3 4 4 0 20
9. 1’:}:4: 9. dusmka aToma u TBEPAOro 3 > > 4 20
A v BEREE : 2

NToro 52 52 36 184

4.2 CopepxaHue auCUUMINHLI (MOBYNS)
Tema 1. Pusnyeckme 0CHOBbI MEXAHUKM

OCHOBbI KUHEMATUKN.

KnHemaTnka noctynatenbHOro BuXeHns (MatepuanbHas To4ka, cuctema oTcyéTa, TpaekTopus ABUXEHNS, CKOPOCTb,
nepeMelleHne; TaHreHumanbHoe, HopManbHoe 1 NonHoe yckopeHus). KuHemaTrka BpaliatenbHoro gsmxeHus (yrnoesas
CKOPOCTb, YrNOBOE YCKOPEHME, CBA3b MEX Y YrI0BOW M IMHEAHON CKOPOCTAMU, PpaBHOMEPEMEHHOE BpaLleHNe
mMaTepuanbHON TOUKM).

am PAEKTPOHHBH
CtpaHnua 4 13 24. Il YHHUBEPCHTET

VS DFMALIMOHHD AHATKTH: CTEMA Kby
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OCHOBbI AMHAMUKMN.

| 3akoH HbloTOHA, MHepumanbHas cuctema otcyéta. |l 3akoH HbloToHa, cnna, macca, umnynsc. 11l 3akoH HbioToHa.
LleHTp mMacc, ckopoCTb 1 YCKOPEHUNe LigHTpa Macc.

3aKOHbl COXpaHEeHUs1 B MEXaHUKe.

MexaHunuyeckas pabota. KoHcepBaTUBHbIE CWIbI, NOTEHLMaNbHAs aHeprus Tena. CBs3b MEX Y CUM0IA 1 NOTEHUMaNbHOM
aHepruein. OQHOPOAHOCTb BPEMEHW. 3aKOH COXPaHEHNS NOMHOW MexaHn4eckow aHeprun. OIHOPOLHOCTb
NPOCTPaHCTBA. 3aKOH COXPAHEHMS UMMyNIbCa MEXaHWYECKOW CUCTEMBI.

MexaHvka TBEpOoro Tena.

MomeHT cunbl. MoMeHT nmnynbca. KuHetudeckas sHeprus spaleHns. MomeHT nHepunn. Teopema LTenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKW BpalaTenbHOro ABUXEHNS TBEPLOro Tena. MI3oTponHOCTb NPOCTPaHCTBa. 3aKOH
COXpaHeHnsl MOMeHTa UMnynbca.

Penatusmcrtckas mexaHumka.

2 noctynata CTO. MpeobpasoBaHre JlopeHua 1 CneacTens U3 Hero: 3aMefieHne BPeMeHU, CoKpaweHne AnMHbl. 3akoH
cnoxenuns ckopocteli B CTO. Penatusuctckuii umnynsc. 3 Buaa sHeprum B CTO.

Tema 2. MexaHu4yeckune Kone6aHUs N BOJHbI

MexaHunuyeckne konebaHus.

CBoboaHble rapMoHu4eckue Hesatyxatowme konebaHus. CnoxeHue rapMoHudeckux konedanuin. CBo6oaHble
3aTyxatowme konebaHus. BoiHyxaeHHble konebaHus. Pe3oHaHc.

MexaHu4yeckne BONHbI.

XapakTepuCTMK/ MexaHn4ecknx BonH. YpasHeHue beryweil BonHbl. CTosune BonHbl. BonHoBoe ypaBHeHwue. MnoTHOCTb
3Heprun. lMnoTHOCTb NOTOKA 3Heprun.

Tema 3. MonekynsipHasi ousuka v TepmoaHamMmuka

MonekynsipHo-knHeTnyeckas Teopusa (MKT) noeanbHoro rasa.

OcHosHble nonoxeHus MKT. OcHosHoe ypaeHeHne MKT naeanbHoro rasa. YpaBHeHne COCTOSAHNSA naeanbHoro rasa.
duramnyecknii CMbiCh Temnepatypbl. ABneHns nepeHoca. CpeaHsas onvHa csoboaHoro npobera MoOnekyn.

®dyHKuMKM pacnpeneneHus Makcsenna n bonbumana.

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

OcHOBbI TEPMOANHAMUKM.

| Hayano TepmoauHamuku. Pabota rasa. TennoémkocTb rasza. CteneHn csoboapl Monekyn. Agnabatnyeckuii npoLecc.
Kpyrosoii npouecc (umkn). HeobpaTumble npouecchl. dHTponus. |l Ha4ano TepMoanHaMUKKA.

Tema 4. dnekTpocTaTvKa U aneKTpu4eckun ToK

OnekTpuyeckoe none B Bakyyme.

CsolicTBa anekTpuyeckoro 3apsaa. 3akoH KynoHa. HanpsixéHHocTb, noTeHuman. PaboTa anekTpoctaTmyeckoro nonsi.
Lmpkynsaums Bektopa . Teopema "aycca B Bakyyme. KoHaeHcatop. [1poBOAHUKN.

OnekTpuyeckoe none B BeLeCTBe.

MonspHbie 1 HEMONAPHbIE AN3NEKTPUKK, MX nonapuaaumns. NMonapunaosaHHoCTb. Teopema [Maycca ons ouanekTpuka.
ONeKTPOEMKOCTb. DHEPrUst aNEKTPUYECKOro nonsi.

MoCTOAHHbBIN 3NEKTPUYECKMNA TOK.

Cwvna 1 nnoTHOCTb ToKa. 3.4.C. UCTOYHMKA ToKa. HanpsxeHue Ha ydactke 1-2. 3akoHbl OMa ons 04HOPOAHOrO U
HEOQHOPOAHOr0 y4acTKOB B MHTErpanbHoOM 1 auddpepeHumansHon goopmax. 3akoH dxoyna-NeHua. MNpasvna
Kunpxrogoa. 9nektpuyeckmne TokM B XMIOKOCTSX, rasax, B Bakyyme.

Tema 5. dnekTpoanHamuka

MarHuTHoe none B BakyyMme.

WHoykums marHntHoro nong. Cuna Amnepa. MarHuTHbin MoMeHT. 3akoH Buo-Casapa-/lannaca. Linpkynauus sektopa.
Cwnna NopeHua. [lBnxeHne 3apsna B MarHUTHOM Morne.

MarHuTHbIN noTok. Teopema Maycca. PaboTta MarHMTHOro nossi. AnekTpoMarHuTHas uHgykums. Mpasuno SleHua. 3akoH
®dapages. VIHoykTnBHOCTL. CaMonHOYKUNS.

MarHuTHOEe none B BewecTse.

MarHeTunkn. HanpsixeHHOCTb MarHUTHoro nons. Linpkynsuns sektopa

MNMpupona marHeTnama. PeppomMarHeTukn. SHeprns MarHMTHOro Nons.

OcHosel Teopumn aneKTpoMarHMTHOro non4.

Buxpesoe anekTpuyeckoe none. Tok cMeweHmns. YpaBHeHns Makcsenna B MHTerpanbHon un auddepeHumnansHom
chopmax, nx gon3anyecknin CMbICH.

Tema 6. dneKkTpoMarHUTHblie KonebaHUs u BOJHbI

KETPOHHBH
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OnekTpoMarHuTHole KonebaHus.
Hezatyxatowune konebanus. 3atyxarowme konebaHus. BoiHyxaeHHble anekTpuyeckne konebaHus. PesoHaHc Toka.
OnekTpoMarHMTHbIE BOMHbI. ["eHepaums anekTpoMarHUTHbIX BOSIH. Y paBHEHWEe aneKTpoMarHUTHbIX BOMH. ['padgouyeckoe

n306paxeHne aNeKTPOMarH1THoON BonHbl. OCHOBHbIE CBOMCTBA 3NEKTPOMArHUTHBIX BONH. BonHoBOE ypaBHeHMWe ©
CKOPOCTb PacrnpoCTPaHeHWst 3NEKTPOMArHUTHbIX BOSH. Lkana anekTpoMarHuTHbIX BOSH.

Tema 7. BonHoBas U KBaHTOBasi ONTUKa

NHTepdepeHums ceeTa.

KorepeHTHOCTb CBETOBbIX BO/H. YCNOBMS MakCUMyMa 1 MUHUMyMa HTepdbepeHunmn. IHTepdepeHums ceeTta oT
pas3nnyHbix 06 bEKTOB.

Oudppakuns ceeta.

MpwHumn lMNoireHca-dPperens. Meton 3oH PpeHens. Audppakumm Operenst n dpayHrogpepa 0T pasnuyHblX 06 EKTOB.
PaccesHve csera.

Monspusauns n gucnepcms ceeta.

EcTecTBeHHbI 1 nonspuaoBaHHbIil ceeT. 3akoH Mantoca. 3akoH Bproctepa. [lBoiHoe nydyenpenomneHune. ucnepcus
cBeTa. ONeKTPOHHas Teopus OUCnepcumn ceeta.

TennoBoe n3nyyeHme.

XapakTepucTukn Tennosoro nanyvyeHns. 3akoHbl Knpxroga, CtedpaHa-bonbumana, BuHa. T'unoTesa MNnaHka. dopmyna
MnaHka. OnTuyeckas nupomeTpums.

doToacpdpekT. ekt KomntoHa. [asneHume ceeta.

3aKOoHbl BHeWHero gootoadpdekTa. YpasHeHue SiiHwTenHa ans dotoadpdpekTa. MNMpumeHeHns dpotoadpdpekTa. ddpdekTt
KomntoHa. Macca u umnynec dpotoHa. asneHue ceeta. OnbiT Jlebenesa.

Tema 8. OCHOBbI KBAHTOBOW MeXaHUKM

OCHOBHbIE NONOXEHMS KBAHTOBOW MEXAHWKM.

MnoTesa ne-bpoiins. CooTHoweHne HeonpenenéHHocTen Men3eHbepra. Obwee ypaeHeHne LWpeanHrepa. BonHosas
doyHKUMS. YCNnoBns, HaknagbiBaemble Ha BOMHOBYO (PyHKUMIO. YCnoBme HOpMnpoBkn. CTaumoHapHOe ypaBHEHNE
WpeanHrepa.

LBuxeHne cBoboaHON YacTuLbl. DNEKTPOH B OAHOMEPHbIN NOTeHLManbHOM aMe. TyHHeNbHbI 3ddEKT, KBAHTOBbIN
ocumnnsTop.

Tema 9. Pusnka atoma u TBepaoro Tena
KBaHTOBas Teopusd atoma.

Moctynatel bopa. OnbiT ®paxka u MNepua. ATom Bogopoa no bopy: ctaumoHapHble opbuTbl, SHEPTUS, CNEKTP
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MEXaHVKe: KBaHTOBbIE YCNA, CAEKTP U3MNyYeHns, npasuna otéopa, CnuH
anekTpoHa. ®epmunoHbl 1 6030HbI. MprHuMn Maynu. Mepuoaguyeckas cuctema anemeHToB MeHaeneesa.

Tema 10. duauka saapa U 3NeMeHTapHbIX YacTuL,

XapaKTepI/ICTI/IKI/I a4pa. SHepFI/Iﬂ CBA3M agpa. ,D,ecpeKT maccol. Mogenu appa. PannoakTtueHoe nany4yeHme n ero snabl.
I'IpaBVlna cMeleHns. 3aKoH pannoakTnBHOro pacnaga. Peakunn openeHus n cuHTesa an0ep. qupre Tnna
pyHOaMEeHTanbHbIX B3aMMOOENCTBUI ANEeMEHTapPHbIX HacTul,. AHTMYaCTUUbI. KHaCCI/ICpI/IKaLI,I/IFI 3NIEMEHTAPHbIX YacTunu,.
['Mnotesa o KBapkax.

5. MepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOAayYIHo)

CamocTosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWI0 U NpU METOANYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocToaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO paboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHYyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJ/IOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCLUUMAWHBI, Tak 1 NPopaboTKy TeM
(pazpenos), ocBavBaeMbIX BO BpEMS ayauTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatolmecs YnutaoT 1
KOHCMEKTMPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3aaHNs, HanpaBieHHble Ha 3aKpenneHne
3HaHWN 1 0TPabOTKY YMEHUIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4arowWmXCs PernaMmeHTUpyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SNeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummn 1 OCyLecTBAEHNS 06pa3oBaTeNnbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 ropa Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENBbHOM paboTbl CTYAEHTOB BbICIMX y4eOHbIX 3aBEaEeHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”
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MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

OuncTaHumoHHoe obpasosaHme KPY. dnsmka. BonHoBas u kBaHToBas ontuka. OCHOBbI KBAHTOBOWM MexaHuku. Puanka
atoma v TBepgoro Tena. Pusmvka aapa n anemeHTapHbix Yyactuu. Astop SOP: WanxynnuHa P.M. -
https://edu.kpfu.ru/course/view.php?id=2170

IuctaHunoHHoe obpasoBaHue KPY. dusnka. Yactb 1. JleKUMOHHBI Kypc no aucumnivHe "®dunsuka”. Yactb 1.
Mexanuka. MonekynapHas comauka n tTepmognHammka. Astopbl SOP: IOHycos H.B., Capsapos &®.C. -
https://edu.kpfu.ru/course/view.php?id=2047

IuncTaHumnoHHoe obpasoBaHme KDY. dusmka. yactb 2. dnekTpocTaTmka. ANeKTpuyYeckuii Tok. dnektpoamHamuka. ABTop
OOP: lOHycos H.B., CtpawnHckuin Y.C. - - https://edu.kpfu.ru/course/view.php?id=2162

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

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

dopmMa KOHTpons OueHunBaemblie
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMNUHDI
CemecTp 2
TeKyLLUNN KOHTPO/Ib
1. ®Pn3nYeckne OCHOBbI MEXAHUKN
KoHTponbHas
1 p§6o$§ a Onk-1 2. MexaHuyeckmne konebaHus 1 BONHbI
3. MonekynspHas tmsvka n TepmognHammka
MncbmeHHoe 1. duamnyeckne 0CHOBbI MEXAHWNKU
2 |nomawHee 3apaHme |OK-7 , OlK-1 2. MexaHunyeckune konebaHusl 1 BONHbI
3. MonekynsipHas comnanka n TepmoanHammka
1. Pn3nMYEeCKNe OCHOBbI MEXAHUKHN
3 |TectupoBaHne OK-7, OlK-1 2. MexaHuyeckmne konebaHus 1 BONHbI
3. MonekynsipHas cmsvka n TepmognHammka
3ader OK-7, OlNK-1
Cemectp 3
TeKyLLMI KOHTPO/Ib
4. DnekTpocTaTvka u aNneKkTpu4ecknii ToK
5. OnekTpoanHammka
KOHTPOMbHaS 6. DneKTpoMarHuTHole KonebaHus 1 BOMHbI
1 a6oTa OrnkK-1 7. BonHoBas u kBaHTOBas onTuka
P 8. OCHOBbI KBAHTOBOW MEXAHWKM
9. ®usuka atoma 1 TBEPJOro Tena
10. Pursmka s4pa 1 SNEMEHTapHbIX YacTu,
4. dnekTpocTaTnka 1 aneKTpu4eckunii Tok
5. SnekTpoanHamuka
2 ﬂ:ggijoprle Or1K-1 6. OnekTpoMarHuTHole KonebaHus 1 BOMHbI
P 7. BonHoBasi n kBaHTOBas onTuka
9. duauka atoma 1 TBEPOOro Tena
4. DnekTpocTaTrka u aneKkTpu4eckunii ToK
5. OnekTpoanHammka
lMncbmeHHoe 6. DneKTpoMarHuTHble KonebaHus 1 BOMHbI
3 |momawHee 3apaHme [OlK-1, OK-7 7. BonHoBas u kBaHTOBas onTuka
8. OCHOBbI KBAHTOBOW MEXAHWKM
9. ®usuka atoma 1 TBEPJOro Tena
10. Pursmka s4pa 1 SNEMEHTapHbIX YacTu,
9k3ameH OK-7, OIK-1

6.2 OnucaHne nokasateneun n KpuTepues OLeHUBaHUS KOMMETEHL MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
K;‘;l;"gﬁﬂ OLl.gHVIigHVIﬂ 3ran
OTANYHO XopoLuo Y nosn. Heyn.
CemecTp 2
TeKywW W i KOHTPONb
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.

KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI

pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
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.

MNMucbmenHoe  ([MpaBunbHO BbiNONHEHbI [[paBnibHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI

JoMalHee BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 2

3apaHve MpogeMoHCcTpMpoBaH  [3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnOKM. HeyOO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3HaumTenbHble MNpooemMoHCcTpypoBaH |ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIe [MpooeMoHCTpUpOBaH |ypOBEHb BNadeHNs MposiBneHsbl
CnocobHOCTM XOpOLLWI YPOBEHb mMaTepuanom. HeLoCTaToYHbIE
NPUYMEHSTb 3HaHMA 1 |BnageHus matepuanom. [posiBneHbl HU3Kne CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPVMEHSTb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO

NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHuA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuI.

TecTnposaHue [(86% npasBuibHbIX O171% b0 85 % Ot 56% 0o 70% 55% npaBubHbIX
OTBETOB U Hbornee. npaBWbHbIX OTBETOB. npaBUNbHbIX OTBETOB. OTBETOB N MEeHee. 3
3auTteHo He 3auteHo

3auer O6yyatowmitics 0bHapyXun 3HaHWe ocHoBHoro  |Obyyatowmincst oBHapyXunn aHadnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0OMMOM NS fanbHelwen yuebbl 1 y4ebHO-NporpaMMHOro matepumana, fonyctun
npencTosiein paboTbl MO CRELUANbHOCTH, NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
CnpasuncCs C BbINOMIHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMMon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpamMMoi JUCLUMMNAMHBL.  |cNnocoBeH NPOLONXUTE 0ByYeHNe nnu

NPUCTYNUTb NO OKOHYaHWUM yHMBEpcUTeTa K
npogoeccroHanbHon oesTenbHocTy 6es
DOMONHUTENbHbIX 3aHATUIA MO COOTBETCTBYIOWEN
avcumnnuHe.

Cemectp 3

TeKyL i KOHTPONb

KoHTponbHag ([MpaBunbHO BbiNonHeHb! [[paBnibHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI

pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
[MpooeMoHcTprpoBaH  [3apaHuia. MpucyTcTteytoT lMpooemoHcTprpoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnbKM. HeyLoO0BNETBOPUTENbHBIN
BNafeHns MatepranoMm. |He3HauYMTenbHbIe MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yLOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIE [MpooeMoHCTpUpOBaH  |ypOBEHb BNaneHNs MposiBneHsbl
CnocobHoCTM XOPOLLWIA YPOBEHb mMaTepuanom. HeLOoCTaToYHbIE
NPVYMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CrnocobHOCTM
YMEHWS K BbINONHEHNO |MposiBNEHbl CpefHNe  [CnoCOBHOCTM NPUMEHSATb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVMEHSTb 3HAHMS U |[YMEHUS K BbINOMHEHNIO

NMPVUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHu.
KOHKPETHbIX 3a4aHNIA.
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cmcTemaTmyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro
matepvana, yMeHue
CcB0BOAHO BBINONHSATD
3a4aHus,
npeaycMoTPeHHble
nporpammon, ycsoun
OCHOBHYIO nuTEpaTtypy u
3HaKOM C
DOMONHUTENbHOM
nnteparypon,
pekomMeHO0BaHHOM
nporpammoin
OMCLMMNANHBI, yCBOWN
B3aVIMOCBSI3b OCHOBHbIX
MOHSTUIA ANCUMNANHDI B
UX 3HAYEeHUU Ons
npvobpeTtaemor
npodpeccuun, NposBun
TBOpYECcKMe
cnocobHoCTM B
NMOHMMaHNK, N3NOXEHNN
1 NCNOMb30BaHWK
y4ebHO-NporpaMmMHoro
matepvana.

y4ebHO-NPOrpaMMHoro
martepuana, ycnewHo
BbINOAHUA
npeLyCMOTPEHHbIE
nporpammon 3anaHus,
YCBOWN OCHOBHYHO
nuTeparypy,
PEKOMEH0BAHHYIO
nporpammorn
LUCUMMNAWHBI, MoKa3an
cuctemMatmyeckun
xapaktep 3HaHuii no
OVCLUMNIINHE U
cnocobeH K ux
CaMOCTOSATENBHOMY
MOMOMHEHUIO U
06HOBNEHNIO B XOA€
nanbHenwer y4ebHol
paboTbl 1
npodpeccrnoHanbHom
LesTeNbHOCTU.

y4ebHO-NporpaMmMHoro
matepvana B obbeme,
HeobXo4MMOM Ansi
nanbHelwen yuyebbl 1
npeacrosiwei paboTsi
no npodpeccum,
cnpaBumIcs ¢
BbIMOMHEHNEM 3adaHUNA,
npeaycMOoTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTepartypom,
pekomMeHOoBaHHOM
nporpammor
OVNCUMMANHBI, [OMYyCTUN
MOrpeLwHoCTN B OTBETE
Ha aK3aMeHe U npu
BbINOSIHEHNN
9K3aMeHaLMOHHBbIX
3afaHuii, Ho obnapaert
Heob6x0aUMbIMM
3HAHUAMU Onst UX
yCTpaHeHus nog
PYKOBOLCTBOM
npenoaasaTersi.

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbi MEeTOAbl UCMONb30BaHbl (METoabl MCMONb30BaHbl (METOAbl YaCTUYHO MeToAbl MCMONb30BaHbl | 2
npaewunbHo. MNposiBneHa (B 0CHOBHOM MpaBUbHO. MCMONb30BaHbI HenpaBUNbHO.
npeeocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa [MposiBneHa
TeopeTnyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYOOBNEeTBOPUTE/bHAS
NnoAaroToBKa. NOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiki  [MOArOTOBKA. NoAroToBKa.
N YMEHWS NOMHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonomMble HaBbiki |HeobxoavMble HaBbIKM
0CBOEHbl. Peaynbtat  |ocBoeHbl. Pesynbtar |1 yMeHUsl YacTU4HO 1 YMEHWS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET eé 4yacTU4HO He COOTBETCTBYyeT eé
uensm. Lensim. COOTBETCTBYET 68 Lensim.
uensm.
MNMucbmeHHoe  |paBunbHO BbINOAHEHDI |[1PpaBKAbHO BbINONHEHA (3a0aHuns BbINOAHEHbl  (3a0aHWS BbiNOMHEHD
JIoMallHee BCE 3a4aHus. 6onblas YacTb 6onee 4eM HaMoNoBKHY. [MEHEE YEM HAMOMOBUHY.| 3
3afaHue MpoaoemMoHCTpUpOBaH  [3amaHuii. MpwvcyTcTBYIOT MpoaeMoHCTpUpoBaH
BbICOKUIA YPOBEHb MpucyTcTBYIOT cepbé3aHble owmnbKu. HEYLOBNETBOPUTENbHBbIA
BafleHUsi MaTepranoMm. [HesHaunTenbHble MNpoOEMOHCTPUPOBAH  |ypPOBEHb BNaLeHUs
MposiBneH.i ownbkm. YOOBNETBOPUTESNbHBI  [MaTepuanom.
NMPEBOCX0AHbIE MponEeMOHCTPUPOBaH  |ypOBEHb BNaaeHus MposiBneHbi
CNocobHOCTM XOPOLLMIA YPOBEHD MaTtepranoM. HeLoCTaTO4Hble
MPUMEHSTb 3HAHWS U [BnageHust matepranoM. (MposiBneHbl HA3KMe cnocobHoCcTy
YMEHUS K BbINONHEHUIO |[posiBNEHbI CpefHne  |cnocobHoCTH NPUMEHSATb 3HAHUS U
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM MPUMEHSTb 3HAHUS U [yMEHWSI K BbIMOIHEHWIO
MPUMEHSATb 3HAHUS U [yMEHWSI K BbINMONHEHMIO [KOHKPETHBIX 3a4aHWIA.
YMEHUS K BbINONMHEHUIO |KOHKPETHBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
Ok3ameH Obyuatowuiics Obyuatowuniics Obyuatowwnitcs O6yuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauyuUTenbHble Npobenbl

B 3HaHMWsIX OCHOBHOO
y4ebHO-MporpaMMHOro
matepuana, Lonyctun
MPUHLMNMaNnbHbIe
OWNBKY B BbIMOHEHNN
npenyCMOTPEHHbIX
nporpamMmmon 3anaHui u
He cnocobeH
npoLONXUTL 0byyeHne
WAV NPUCTYNUTL MO
OKOHYaHUn
YHUBepcuTeTa K
npodpeccnoHanbHom
nestenbHocTn 6e3
LOMONHUTENbHbIX
3aHATUR NO
COOTBETCTBYOLWEN
OMCLUNVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XoaMMbie OJ1S1 OLLEHKWN 3HaHUN, YMEHWUH,

HaBbIKOB U (MW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuxX atanbl joopMUpoBaHUA KOMINETEHLUN B npoLiecce

0OCBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmbl

CemecTtp 2

TekyLLUIA KOHTPOJb

CrpaHnua 9 n3 24.
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1. KoHTponbHas pabora

Tembl 1, 2, 3

Tembl:

. Kunematuka matepuanbHoii Toukn (OMNK-1)

. OAnHamuka matepuanbHoii Toukm (OMNK-1)

. MexaHwnyeckas pabota n sHeprus (OMNK-1)

. MexaHwvka tBepgoro tena (OlK-1)

. PenstnBuctckas mexanmka (OlK-)

. MKT npeanbHoro raza (OlK-1)

. f1BneHus nepeHoca (OlK-1)

. OcHosbl TepmoguHamukn (Or1K-1)

. MexaHuyeckue konebanus (OMNMK-1)

10. MexaHuyeckune BonHbl (OlMK-1)

MpumMepbl 3a8aHniA:

3apgadya 1. Ban B Buae CniowHoro uunmHapa maccorn mi=10 Kr HacaxeH Ha ropu3oHTanbHyo ocb. Ha umnnHap HamoTtaH
WHYpP, K CBOBOAHOMY KOHLLY KOTOPOro nofgelleHa rupst Mmaccoii m2=2 kr. C kakmM yckopeHuem a ByaeT onyckaTbes rmps,
€Ccnu ee NpeaocTaBUTb camoli cebe?

3apnava 2. V13 npyxuHHoro nuctoneta 6bin Npov3BeAeH BbICTPEN BEPTUKaNbHO BBepX. OnpenenvTb BbiCOTY h, Ha
KOTOpYIO NoaHMMaeTcs nyns Maccoin m=20 r, ecnu nNpyXunHa xecTkocTbto k=196 H/M bbina cxarta nepef BbICTPEOM Ha
x=10 cM. Maccoit npyXuHbl npeHebpeyb.

3apaya 3. PakeTa yctaHOBMEHA Ha NOBEPXHOCTU 3eMnu AN 3anycka B BepTUKanbHOM HanpasneHuu. Mpu kakon
MUHMMaNbHON CKOPOCTM V1, COOBLLEHHO pakeTe Npu 3anycke, OHa YAANUTCS OT NMOBEPXHOCTU HA PACCTOSIHUE, PaBHOE
paouvycy 3emnu (R=6,37*10"6 m)? Cnnamu, KpoMe Cusibl FPaBUTaLNOHHOIO B3aUMOLENCTBMSA pakeTbl U 3emMnu,
npexHebpeyb.

3anaya 4. Konba BMecTumocTbio V=300 cM2, 3aKpbiTasi NpobKol C KpaHOM, COLEPXMNT pas3peXeHHblil Bo3ayx. s
N3MepeHUsi faBneHns B Konbe ropnblwko Konbbl Norpy3univ B BOLYy Ha He3HaYUTENbHYO FybuHYy 1 OTKPbIIN KpaH, B
pesynbTaTe Yero B konby Bowna Bofa Maccoii m=292 r. OnpenennTts NepBoHavyanbHoe nasnexHue p B konbe, ecnm
aTMocgpepHoe gasneHme p0=100 kla.

3apava 5. Kucnopog 3aHumaet ob6bem V1=1 M3 1 Haxonutesa nog aasneHnem p1=200 klMa. a3 Harpenu cHavana npu
MOCTOSIHHOM AaeneHun 0o o6bema V2=3 M3, a 3aTeM Npu NOCTOSIHHOM 06beme 1o faeneHus p2=500 klMa. MocTponTb
rpacpvk npouecca v HaiTn: 1) usmeHeHne AU BHYTPEHHeR SHePrmn rasa; 2) CoBepLUeHHyY0 UM paboTy A; 3) KONMYECTBO
TennoTbl Q, NnepegaHHoe rasy.

3apava 6. Koneco paagunycom 30 cm BpallaeTcs CornacHo ypasHeHuto ¢ = 5-2t+0,2t2. Haintn nonHoe yckopeHue To4ek Ha
obopne koneca (B M/C2) B MOMEHT BPEMEHU t = 4C OT Hayana oTcyeTa BPEMEHN.

3apava 7. lNoTeHumnanbHas aHeprus rpaBMTaLMOHHOrO B3auMOAENCTBMSA ABYX OAMHAKOBbLIX MaTepmanbHbIX TOYEK,
Haxo4AWMXCH Ha paccTosHum 20 M gpyr oT apyra, pasHa 6,67 MkIX. YeMy paBHa Macca Kaxaow U3 HuX (B T).

3apava 8. ToHKMI cTepXeHb AnnMHOM 5¢M, maccoi 120r BpawaeTcs BOKPYr OCy, MPOXOOsIen Yepes LEeHTP Macc 1
nepneHanKynspHon ctepXxHio. CyMMapHbIi MOMEHT BHELWHUX cun paseH YucneHHo 0,001Hm. HaiiTu yrnosoe yckopeHue
CTepXHs (pan/c2).

3apaya 9. CKopoCcTb PensTMBMCTCKOM YacTumubl nameHmnack ot V1=0,4c no V2=0,6¢ (roe c - ckopocTb cBeTa). Bo
CKONbKO pa3 ysenuuuncs e€ umnynoc? OTBET OKPYrAvMTb A0 ABYX LMp nocne 3anstow.

3apnava 10. A30T Maccoil m = 28 r Harpenu Ha 20 rpagycos, coobwms emy 415,5 [1x Tenna. Yemy paBHa ero MonsipHas
TennoemkocTb (B Ix/(Monb*K)).

2. NMucbmeHHoOe pnomallHee 3apaHue

Tembl 1,2, 3

Mpumep 3anaHus.

1. Teno, Bpawasicb paBHOYCKOPEHHO, 3a 6C 0T Hayana AsuxeHus cosepwmno 100 obopoTos. Haitu yrnosoe yckopeHue
Tena (B pag/c2). (OK-7, OlK-1)

2. Teno 6poLweHo ¢ NoBepxXHOCTU 3eMnun co ckopocTbio 30 M/c noa yriom 60 rpadycoB K ropusoHTy. OnpenenvTe paauyc
KPVBU3HbI €r0 TPAEKTOPWM B BEpXHEl Touke. ConpoTMBEHNEM BO3ayxa npeHebpeyb, g = 10 m/c2. (OK-7, OMNK-1)

3. Kakyto paboty HeobxoammMo coBepwutb (B MIX), 4Tobbl cXaTyto Ha X1= 3 CM NPyXXUHy ¢ KO3OPULIMEHTOM XECTKOCTM
k=200 H/m cxatb oo X2= 4 cm. (OK-7, OlK-1)

4. CnnowHom LumnuHap Maccoi 5 kr u paguycom 6 cMm katutcs 6e3 npockanb3biBaHWs MO rOPU30HTaNIbHO NMOBEPXHOCTH
€0 ckopocTbio V = 4 m/c. HaiiTn OTHOLWEHME ero NOMHON KMHETUYECKOW SHEPrnW K KUHETUYECKOWN SHEPTMUN BPALLEHNS.
(OK-7, OlK-1)

5. OnekTpoH asmxeTcs co ckopocTbio V =0,7¢ (c- cKopocTb cBeTa). Haintn pensaTnBuCcTCKMin MMMYbC SNeKTpoHa (me =
9,1x10 -31 kr) (B kr*m/c). (OK-7, Ol1K-1)

6. 7 MOnei rasa pacwupsitoTcs nsotepmmyeckmn ot obbema V1 = 2 1 go o6bema V2 = 5,4 n. Haiitm npupocT sHTponum
cuctembl (B Ox/K). (OK-7, OINK-1)

7. B 3akpbITOM cocyne HaxoamTca 20 r azoTta 1 32 r kucnopoga. PaccumtaTb M3BMEHEHNE BHYTPEHHEN

aHeprumn AU npu oxnaxaeHuun cmecum razos Ha AT = 28 K. (OK-7, OlNK-1)

8. Haiitu cpegHioto onnHy ceobonHoro npobera (B M) Monekyn aszoTa npu P=1,05x105Ma n T=300K. (OK-7, OlNK-1)

9. NctouHuk konebanmii ¢ nepuonom 0,004 ¢ Bbi3biBaET B BOLE 3BYKOBYHO BOJHY C ANMHOM BOMHbI 5,74 M. HaiiT ckopocTb
3Byka B Boge (B M/c). (OK-7, OlK-1)
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10. YpaBHeHve Nnockoi BoNHbI B cpene 6e3 3atyxaHns nMmeet Bug: §(x, t)=5cos(471t - 2x) (cm). HaiiTv 4yacToTy BONHbI (B
Mu). (OK-7, OrK-1)

3. TectupoBaHue

Tembl 1,2, 3

Tembl 1, 2

1. MonoxeHne maTepuanbHOM TOUKM B EKAPTOBLIX KOOPAMHATAX 3a4aHO YPaBHEHNEM

r =4 ex+2t ey+ 2t2 ez (M) . YpaBHeHue Tpaektopun Tena B umeet sna?.

BAPVAHTbI OTBETOB: 1) z=0,5y2 ;x=4 2) x = 0,522 ;y=43) y =z ; x=4 4) x = 0,5y2 ; z=4 5) x = y; z=4

2. MaTepuranbHasg To4ka ABUXETCS Mo OKPYXHOCTH paguyca R= 800 cM ¢ Bo3pacTatowein ckopoctbio V= 2t m/c NonHoe
YCKOPEHME TOYKM Yepes 2 CeKyHbl OT HaYana ABMXEHUS YNCNEHHO PaBHO

BAPVAHTbI OTBETOB :1)200,01 m/c2 2) 200 m/c2 3) 20 m/c2 4) 2,83 m/c2 5) 2 m/c2

3. Teno, paBHOMEPHO BpaLLAACh C YrNOBON CKOPOCTbIO W = 4 paf/c No OKPYXHOCTW paanyca 5Cm nmeert yrnosoe
yckopeHue?

BAPVAHTbI OTBETOB 1) -5¢-2 2) -25¢-2 3) 0c-2 4) 5c-2 5) 25¢-2

4. Imnynbe Tena maccoi 50. kr, neTsawero co ckopocTbio 720 M/MUH YUCNIEHHO paBeH?

BAPVAHTBI OTBETOB: 1)540«r M/c 2) 600kr m/c 3) 660kr M/c 4) 720kr m/c 5)780kr m/c

5. MatepmanbHas To4ka (TeNo Maccoi 2kr) ABUXETCS NO OKPYXHOCTW paanyca R= 16 cM ¢ Bo3pacTaiowein CKopoCcTbio
V= 2t M/c HopmanbHas cocTasnsiowas cunibl 4eincTByoWen Ha Teno Yepes 3.CekyHObl OT Havana OBUXEHUS YACNEHHO
pasHa?

BAPVAHTbI OTBETOB: 1) 200H 2) 320H 3) 400H 4) 800H 5) 1600H

6. Ecnu koadbdpmumeHT TpeHns u=0.3, To Ha Teno Maccom m = 5kr, ABMXYyLEeecs No HaKNOHHOW NnockocTy nog yrnom 300
K FOPW3OHTY OENCTBYET cMna TpeHns paeHas ?

BAPVAHTbI OTBETOB: 1)20,4H 2) 15,27H3) 12,75H 4) 7,65H 5) 2,25H

7. KoopanHaTbl LLeHTpa Macc CUCTEMbI HacTuL, ¢ Maccamy m1 = 3 Kr m2 = 6 KT, N306paxXeHHON Ha PUCYHKE PaBHbI
BAPVAHTbI OTBETOB: 1) 3 2)4 3) 5 4) 6 5) 2,67 6) 3,33

8. imeeM Heckonbko Ten 1,2,3,4, HAXOOAWNXCS HA Pa3HOM BbICOTE OT NOBEPXHOCTM 3eMnn. Kakue tena nmetot
OOWHAKOBYIO NOTEHLMANBHYIO SHEPru?

BAPVAHTbBI OTBETOB: 1)@3 n €2 2) €3 n €1 3)3 1 €4 4) Bce 5)@11n 2

9. Ecnn noTteHumanbHas aHeprus Tena Ha BbicoTe 5 MeTpoB 0T 3emnu pasHa 60X, TO BeNNYMHA CUIbl TSXECTMH,
OencTBytowwel Ha Teno pasHa?

BAPVAHTbI OTBETOB: 1)2H 2)4H 3)8H 4)12H 5)16H

10. Ban paguycom 5 cM, Mmaccoii40. Kr BpawaeTcs BOKpyr CBOew ocu. Ecnu cyMMapHbIi MOMEHT BHELWHWX CUT paBeH
ymcneHHo 2 HM ,To yrnoBoe yCKOpeHne Bana paBHO?.

BAPNAHTbI OTBETOB: 1) 20 p/c2 2) 40 p/c2 4) 80p/c2 5) 100 p/c2

11. [1Ba maneHbkux wapa maccamm mi1 =5 r n m2= 55 r 3akpenneHbl Ha TOHKOM HEBECO-

MOM CcTepXHe OnmHon 40 cM. MOMEHT nHepuumn cucteMbl oTHocuTenbHo ocn OO' paBeH?

BAPUAHTbBI OTBETOB: 1)36x10-4 krm2 2) 30x10-4 krM2 3)13,2x10-4 krm2 4) 18,4x10-4 krM2 5) 64x10-4 krM2

12. Monblit umnuHap maccoi 10 kr n papuycom 5¢cM kaTutes 6e3 NPOCKanb3biBaHUS MO FOPU3OHTANIbHOM NOBEPXHOCTU CO
CKOpPOCTbto 2 M/c. OTHOWEHME ero KUHEeTUYECKOW SHeprum

NocTynaTenbHOro ABUXEHUS LEHTPa MacC K KNHETUYECKON SHEPrM BpalLeHUS pPaBHO?.

BAPVAHTbI OTBETOB: 1)0,2 2)0,4 3)0,5 4) 1 5)1,2

13. Ecnm yactuua maccoirt 100 r konebnetcsi no 3akoHy X=5 cos (15 t+ 1/6) (cM) raoe ( X- koopauHarta 4acTuupl ), T0
BENNYMHA aMNANTyAbl YCKOPEHNS YacTuupbl pasHa?

BAPVAHTbI OTBETOB: 1) 1,25 m/c2 2) 5 m/c2 3) 11,25 m/c2 4) 20 m/c2 5) 31,25 m/c2

14. Ha prcyHke Bblle NpeacTaBneH rpadouk 3atyxarowmx konebaHuii. MNepuon konebaHnii paseH?

BAPVAHTbI OTBETOB:1)13c 2)0,1c 3)4c 4)9,42c 5)1,57¢

15. Ecnu koopavHarta yactuusl maccoi 200r co BpeMeHeM n3MeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cm), TO
noBpPOTHOCTb cucTeMbl Bnmaka K?

BAPVAHTbI OTBETOB: 1) 12,5 2) 25 3) 37,5 4) 50 5) 62,5

16. Ecnu Teno maccoii 200 r coBepluaeT konebaHns B yCTaHOBUBLUEMCS peXxmMe Mo 3aKoHy x=2cos(30t+n/4); (M) To
yacrtoTa konebaHuii cuctembl paBHa?

BAPNAHTbI OTBETOB: 1) 20p/c 2) 3,98 'y 4) 3,18 'y 5) 4,78 'Ly

17. Ecnn uctouHmk konebanwuin ¢ nepronom 0.005 ¢ BbI3bIBAET B BOAE 3BYKOBYIO BOMHY C AAMHOM BOMHbI 7.175 M, TO
CKOPOCTb 3ByKa B BOAe paBHa?

BAPVAHTbI OTBETOB: 1) 1831 m/c 2) 1738 m/c 4) 1575 m/c 5) 1435 m/c

18. Ecnu yactoTta konebaHuin paBHa 100 'L, To pasoBasi CKOPOCTb BOMHbLI 61maka K?

BAPVAHTBI OTBETOB:1)100 m/c 2)150 M/c 4)250 m/c 5)300 m/c

19. YpaBHeHVe Nnockor BoNHbl B cpeae 6e3 3atyxaHnsi UMeeT BUL!

&(X,1)=8 cos(0.5t -1x )cm. BonHoBOE Yncno pasHo

BAPVAHTbBI OTBETOB: 1) 2,5 m-1 2) 2 M-1 4) 1 m-1 5) 0,5 m-1

20. doTOHHAsA pakeTa OBUXETCS OTHOCUTENBHO 3eMIM CO CKOPOCTbIO YncneHHo pasHoi 0.5C . Xon BpemMeHu B pakeTe ¢
TOYKM 3peHMst 3eMHOro HabnpaTens samennutcs B .. pas? (C -ckopocTb cBeTa)
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BAPVAHTbI OTBETOB: 1)1,08 2)1,15 3) 1,67 4) 1,4 5)1,25

21. Ecnn B 210 r BewecTsa cogepxmTcs 6 Monew, To MonspHas mMacca BelecTtsa pasHa??

BAPVAHTbI OTBETOB:1) 31x10-3kr 2) 35x10-3kr 3) 65x10-3kr 4) 23x10-3kr 5) 28x10-3kr

22. MNonb3ysicb NPeLCTaBNEHHBIMM B NPUNOXEHNN (oparMeHTamu Tabnuubl MeHaeneesa onpenenmTb Maccy atomMa
(Monekynbl) H2

BAPUVAHTbI OTBETOB: 1) 0,34x10-26kr 2) 5,32x10- 3) 4,65x10-26kr 4) 4,48x10-26kr 5) 6,64x10-26kr

23. 1nsa1.2 monewn naeanbHOro rasa cornacHo rpaduky, NnpeactaBneHHOMY Ha pUCYHKe, NPSIMO €3. COOTBETCTBYET
haBneHue.

BAPVAHTbI OTBETOB: 1) 16,62x105 lNa 2) 12,46x105 lNMa 3) 9,35x105 lNa 4) 6,23x105 Na 5) 8,31x105 NMa

24. Mpu HopManbHbIX ycnosusix 3 Mons O2 3aHUMatoT 06 beM PaBHbIA?.

BAPVAHTbI OTBETOB: 1)11,2n 2) 22,4n 3) 67,2n 4) 67,2n 5) 89,6n

25. NIameHeHne TemnepaTtypbl Ha 50K raza renus maccoi 4r n3MeHsIeT ero BHYTPEHHIO SHEPIUIO Ha... (rad cumTaTb
naeanbHbIM)

BAPVAHTBI OTBETOB:1) 24,93 Ix 2) 2077,5 Ox 3)12 46,5 1k 4)1038,75 Ox 5) 623,25 Ix

26. Ecnn 2 mons CO2 paclwvpsiioTes B 2,7 pasa npu NocTosiHHOM Temnepatype T=?300 K, To paboTta pacwunpeHuns rasa
paBsHa..

BAPVAHTbI OTBETOB: 1)2493 IOx 2)3324 Ix 3)4986 Ix

4)7479 Ox 5) 9972 Ix

27. Ecnu monspHas TennoemMkocTb asoTa pasHa 20.775 Ix/monbK, To ero yaenbHas TennoeMKocTb pasHa?
BAPVAHTbI OTBETOB: 1) 10,39 kOx/(kr K) 2)0,74 xOx/(kr K)

3) 3,11 kOx/(kr K) 4) 0,31 kOx/(kr K) 5) 0,57 kOx/(kr K)

28. Ecnu cpenHas kBagpatmyHas ckopoctb monekyn npu temnepatype T =300 K pasHa 483 m/c, To aT0T ras?..
BAPVAHTbI OTBETOB: 1) Bogopog 2) kucnopog 3) aproH4) yrnekucnbiii ras 5) renvi

29. CpenHss onnHa ceoboaHoro npobera Monekyn aproHa npu P=1.05x105 Ma n T = 300 K paBHa? (3doheKTUBHbIA
nunametp monekynbl 0,35 HM).

BAPVAHTbI OTBETOB: 1) 6,15x10-8m 2) 7,3x10-8m 3) 11,3x10-8m 4) 9,9x10-8m 5) 18,3x10-8m

30. Ecnu 8.Moneli rasa pacumpsoTcs notepmmndeckn ot o6bema V1 = 2 n o ob6bema V2 = 5.4 n, 70 NprpoCT 3HTpoNum
CUCTEMbI paBeH?..

BAPVAHTbI OTBETOB:1) 41,55 Ox/K 2) 49,8 3) 58,17 Ox/K 4) 66,48 Ox/K 5) 74,79 Ox/K

3aver

Bonpochl k 3a4eTy:

1.TpaekTopus. MNepemeweHune. CkopocTb. CKOPOCTb B AekapToBow cucteme koopamHar. (OlMK-1)

2. Ckopoctb. CkopocTb B nonsipHoi cucteme koopamHar. (OrK-1)

3. Ckopoctb. CpenHsas ckopocTb. MponaeHHbin nyTts. (ONNMK-1)

4. YckopeHue. YckopeHve B gekapToBoi cucteme koopauHat. (OlMK-1)

5. YckopeHue. YckopeHune B cucTemMe KoopamHaT, CBA3aHHOM ¢ ABuxyliencs Todkon. (OrK-1)

6. Yron nosoporta. Yrnoeasi ckopocTtb. CBA3b NMMHEAHOW 1 YrnoBol ckopocTu. Yrnosoe yckopeHue. (OlMK-1)

7. OnHammka maTepumanbHoi To4kKn. 3akoHbl HbtoToHa. (Ol1K-1)

8. dunHamuka tBepgoro Tena. LleHtp macc. 3akoH aBuxeHns ueHTpa macc. (OrNK-1)

9. Pabota B MexaHuke. (OlK-1)

10. KnHeTtnyeckas n noteHumanbHas aHeprum. (OlMK-1)

11. OCHOBHOE ypaBHEHNE OMHAMKKX BpaLATENbHOrO ABMXEHMS TBEPAOro Tena OTHOCUTENbHO HEMOABUXHOMN TOYKW.
(OrK-1)

12. OCHOBHOE ypaBHEHMNE OMHAMKKMX BpalaTeNbHOro ABMXEHMS TBEPOOro Tea OTHOCUTENbHO HEMOABUXHOMN OCK.
(OMNK-1)

13. MOMEHT Cusbl, MOMEHT UMMYNbCa, MOMEHT MHepumun. KuHeTtnyeckas aHeprus spauwatowerocs tena. (OlNK-3)
14. 3aKkoHbl COXpaHeHns (MMnynbeca, aHeprum, MmomeHTa umnynsca). (OrNK-1)

15. MNMpeobpasosaHus koopauHat [Fanunes. MpuHumn oTHocuTenbHocTu Manunes (OMK-1)

16. MocTynatbl dHWTelHA. MNpeobpa3soBaHus koopauHart JlopeHua. (OlMK-1)

17. IInnHa n NpoMexXyToK BPEMEHN B penatuBucTtckon mexaHuke. (OMNK-1)

18. lNoHATME 0OOHOBPEMEHHOCTU B PENATMBUCTCKON MexaHuke. (OlK-1)

19. PenatmeumcTtckuin 3akoH cnoxeHns ckopoctei. (ONK-1)

20. OcHoBbl pensaTnsncTckon auHammkm. (OMNK-1)

21. B3aumMocBsi3b Macchl 1 aHEprumn B penstnemcTckon mexaHuke. (OMK-1)

22. CeobogHble rapmMoHuyeckue konebarus. (OMNK-1)

23. 3atyxatowue MexaHnyeckme konebaHus. (OrK-1)

24. BblHyX 1eHHble MexaHudeckne konebaHms. (OMNK-1)

25. MNMpogonbHble 1 nonepeyHble BonHbl. (OlNK-1)

26.YpaBHeHune BonHbl. (OlNK-1)

27.®Pa3zoBas ckopocTb BonHbI. (OlMK-1)

28. OHeprus BonHbl. Ctosume BonHbl. (OMNK-1)
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29. Ctatmctnyecknii u TepMoanHaMmuy4eckunii Metoabl nccnegosanuns. (OrMK-1)

30. OcHOBHOE ypaBHEHME MONEKYNAPHO-KMHETUYeCKo Teopun (BbiBoa). (OlNK-1)

31.CpenHekBagpaTnyHas ckopocTb. Pranyeckuii CMbicn TepMoamMHammnyeckoin temnepatypbl. (OMNK-1)

32.4ucno creneHein cBoboabl MONekyn. 3aKOH PAaBHOMEPHOrO pacnpeaeneHns S3Heprum no Yicnam cteneHen csobonbl
monekyn. (OlK-1)

33. 3akoH pacnpeneneHns MONekyn rno ckopocTsam (pacnpeneneHne Makcsenna). (OlNMK-1)

34. PacnpeneneHune Bonbumana. Bapometpuyeckas goopmyna. (OMNK-1)

35. BHyTpeHHsist aHeprusi. Tennota n paboTa B TepmoamHamuke. (OMNK-1)

36. [NepBoe Ha4yano TepPMOANHAMUMKM 1 €ro MPUMEHeHNe K nsoxopunyeckomy npoueccy. (OrK-1)

37. MNepBoe Havyano TepMOOMHAMUKU U Er0 MPUMEHEHMNE K N306aprnyeckoMy npoueccy. Pranyeckmnii cMbicn
yHMBepcasnbHoW ra3oBoi noctosiHHol. (OlNMK-1)

38. lNepBoe Hayano TepMoaNHAMNKN 1 ero NpUMeHeHne K naotepmudeckomy npoueccy. (OlNMK-1)

39. MNepBoe Hayano TepMOAMHAMUKU 1 €rO NMPUMEHeHWe K agnabatunyeckomy npoueccy. (OMNK-1)

40. ScphekTunBHbBIN fuameTp. CpenHss anvHa ceobogHoro npobera monekyn. Bpemsi penakcaumn. (OMNK-1)

41. SlBneHmne pudpdpyaun. 3akoH Puka. (OlK-1)

42. SlBneHune tennonpoBofnHocTh. 3akoH Pypbe. (OlK-1)

43. SlBneHune BHyTpeHHero TpeHus. (OlK-1)

44. Kpyroeble npouecchl. K.I[1.[. Tennosoii n xonogannbHon MmawnHbl. (OMNK-1)

45. Uwvkn KapHo. K.IM.4O. unkna KapHo (BbiBog). (OINK-1)

46. lNepBas n BTopas Teopema KapHo. TepmoanHammnyeckas wkana temnepartyp. (OlNK-1)

47. NpveeneHHas tennota. YpasHeHne Knayauyca. (OK-7)

48. SuTponmsa. Ceoictea aHTponumn. (OK-7)

49. SHTponua ngeanoHoro rasa. (OK-7)

50. Bropoe Havano tepmoanHammkm. (OK-7)

51. Ctatmctuyecknii cMbicn BTOPOro Havana repmoamHamukiy. (OK-7)

52. YpaBHeHune BaH-nep-Baanbca. Nonpaekn BaH-nep-Baanbca. (OK-7)

Cemectp 3

TeKyLwWUin KOHTPONb

1. KoHTponbHas pabota

Tembl 4,5,6,7,8,9,10

Temsbl:

1. OnekTpnyeckoe none B sakyyme. (OlK-1)

. Onanektpukn. (OMNK-1)

. NMposogHukn. KongeHcartopsl. (OlNMK-1)

. OHeprus 3apsxeHHbix cuctem. (ONK-1)

. OnekTpuyeckuii Tok. (OlNK-1)

. MarHuTHoe none B Bakyyme. (OlMK-1)

. MarHuTHoe none B Bewectse. (OlNK-1)

. OnekTpomarHmTHas nHaykums. (OrK-1)

. OnekTpomMarHuTHeole konebaHus. (OMNK-1)

10. OnekTpomarHuTHble BoMHbI. (OlK-1)

11. MHTepdepeHums ceeta. (OMNK-1)

12. Oudppakuus ceeta. (OlNK-1)

13. Monspusauns ceeta. (OlNK-1)

14. ®oTOoHbI. (OIK-1)

15. Tennosoe nany4eHwne. (OlNK-1)

16. Teopus atoma Bopa. (OlNK-1)

17. ®otoadpbgpexT. (OrK-1)

18. BonHosble cBoricTea Hactumu,. (OlK-1)

19. PagmoakTtneHocTb. (OlK-1)

20. Anpo atoma. (OMK-1)

Mpumepbl 3apaHunii:

3apgadya 1. Tpu ogmHakosbix nonoxmuTenbHbix 3apsia Q1=Q2=Q3=1 HKn pacnonoxeHbl N0 BEPWNHAM PABHOCTOPOHHErO
TpeyronbHUKa. Kakoi oTpuuatenbHblii 3apsn Q4 Hy>XXHO MOMECTUTb B LIEHTPE TPEYronbHWKa, YTOBbl cuna nputsXeHnus ¢
€ro CTOPOHbl ypaBHOBECWNA CWbl B3AMMHOMO OTTaNKMBaHUS 3apsiaoB, HAXOASIINXCS B BEPLUNHAX?

3apaya 2. MNonoxutensHble 3apagbl Q1=3 mkKn n Q2=20 HKn HaxooaTcs B Bakyyme Ha pacctosaHum r1=1,5 m gpyr ot
npyra. Onpenenntb paboTty A', KOTOPYI HALO COBEPLWMTb, 4TOOLI CONMM3NTL 3apsaabl 10 PacCTosHMS r2=1 m.

3apava 3. 9nekTpunyeckoe none co3naHo Asyms TodeyHbIMU 3apsaamun: Q1=30 HKn n Q2=-10 HKn. PaccTtosiHme d mexay
3apsaamu pasHo 20 cM. OnpenennTb HANPSXEHHOCTb 3NEKTPUYECKOro Nons B TOUKE, HAaXoAsWencsa Ha paccTosHUN
ri=15 cm oT nepBoro n Ha pacctosiHumM r2=10 CM OT BTOPOro 3aps40B.
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3apada 4. MNoteHumnomeTp ¢ conpotmeneHnem R=100 OmM noaknto4eH K ncto4Huky toka, 9C & kotoporo pasHa 150 B n
BHyTpeHHee conpoTtmeneHne r=50 Om. Onpenenntb NokasaHune BonbTMETPa ¢ conpoTmeneHnem Re=500 Owm,
COEOMHEHHOTrO MPOBOLHUKOM C OLHOW N3 KNEMM MOTEHLMOMETPA U MOLBUXHBIM KOHTAKTOM C CEPEANHO 0BMOTKM
noteHunomeTpa. KakoBa pasHOCTb NOTEHLMANOB MEXAY TEMM Xe To4YKaMm NoTeHumnomeTpa npu OTKI0YEHHOM
BONbTMETpE?

3apava 5. o ToHKoMy NpoBoasieMy Konbly paguycom R=10 cM TedeT Tok 1=80 A. Haitn MarHuTHyto nHaykumio B B
Touke A, paBHOyLaNEHHOW OT BCEX TOYEK KOMbLa Ha pacctosHue r=20 cM.

3apnaya 6. Ha ToncTyto CTEKNAHHYIO MNACTUHKY, MOKPBITYIO O4EHb TOHKOW NMIEHKON, NoKasaTenb NpenoMneHns n2
BelecTBa KOTOpon paeeH 1,4, nagaet HOpManbHO NapanfienbHblil My4oK MOHOXpoMaTuyeckoro ceeta (A=0,6 Mkm).
OTpaxeHHblin cBET MakcuMManbHO ocnabneH BcneacTsme uHTepdepeHumm. Onpenenutb TONWMHY d NAeHKU.

3apgadya 7. Ha wenb wrpuHon a=0,1 MM HOpManbHO NafaeT napannenbHblA Ny4ok cBeTa 0T MOHOXPOMAaTN4eCcKoro
nctoyHuka (A=0,6 Mkm). OnpenenuTb WNPUHY | LEHTPaNbHOrO MakCMMyMa B AMOPaKLMOHHOW KapTuHe, Npoeunpyemon ¢
MOMOLUbIO NINH3bI, HAX0AsWeNCa HeNOCPeACTBEHHO 32 Wenblo, Ha 9KpaH, OTCTOSIWMIA OT IMH3bl HA PaccTosaHUN L=1 Mm.
3apgadya 8. CteneHb nongapusaummn P yactuyiHo-nonsaprnsosaHHOro ceeta pasHa 0,5. Bo ckonbko pas otnmyaetcs
MakCMMasnibHas MHTEHCMBHOCTb CBETA, MPOMNYyCKaeMoro Yepes aHannaartop, 0T MUHUMaNnbHON?

3apaya 9. C noBepxHOCTM caxu nnowanpto S=2 cM2 npu Temneparype T=400 K 3a Bpems t=5 MUH nanyyaertcs sHeprus
W=83 . Onpenenntb KO3(OOMLNEHT TEMNOBOrO U3NYYEHNS € CaAXMN.

3apava 10. [1Ba nCToyHMKa 13ny4aloT CBET C AIMHON BONHbI 375HM 1 750 HM. HainTy oTHOWeEHne nmMnynbcoB OOTOHOB,
n3ny4aembix NEPBbIM Y BTOPbIM UCTOYHUKOM.

2. JlTabopatopHble paboTbi

Tembl 4,5,6,7,9

NabopaTopHas paboTa 1. N3yueHune paboTbl anekTpoHHOro ocuunnorpada. (OMnK-1)

NabopaTopHas paboTa 2. Nposepka 3akoHa OMa 1 uaMepeHve yaenbHoro conpotmeneHus. (OMK-1)

NabopartopHas pabota 3. iay4eHune pacnpeneneHns MarHuTHOro nonst Boonb ocu coneHomaa. (OrK-1)

NabopatopHas pabota 4. OnpeneneHne ropusoHTanbHOM COCTaBNAOWER MarHUTHOM MHOYKLAN

marHuTHoro nons 3emnu. (OlK-1)

NabopartopHas paboTta 5. N3yyeHne 3atyxarowmx konebaHuir. (OMK-1)

NabopatopHas paboTta 6. iaydeHne penakcaumoHHbix konebanuii. (OrNK-1)

NabopatopHas paboTta 7. aydeHune andbpakumm ceeta. (OMNK-1)

NabopaTopHas paboTa 8. N3yueHune 3akoHOB TeNNOBOro nanyyeHus. (OMNK-1)

NabopartopHas pabota 9. 3yyeHne sBneHns gootoadpgpekTa. (ONMK-1)

NabnopatopHas pabota 10. CnekTp atoma Bogopoaa. (OMNK-1)

NabopaTopHas paboTa 11. O3HakomneHwe ¢ paboToii razosoro nasepa. (OMK-1)

3. NMucbmeHHOe pomallHee 3apaHve

Tembl 4,5,6,7,8,9,10

Mpumep 3apnaHns.

1. Ha HemarHuTHBbI kapkac coneHomaa ceyeHneMm S B 0auH cnoit HamoTaHbl N BUTKOB npoBonoku. [innHa coneHonaa
pasHa ¢. Hantu nHgyktneHocTb L (B MITH) atoro coneHoupa. (OK-7, OlMK-1)

2. B marHutHom none ¢ nHaykumeii B pasHoMepHo Bpalaetcs pamka u3 N BUTKOB nposonoku. MNnowanb pamku pasHa S,
yrnosasi CKOpPOCTb BpalleHs pasHa w. HanTn MmakcmmanbHyto 3.4.c. Ei,max (8 B) uHgykuun, BO3HMKaIOWYIO B 3TON
pamke. (OK-7, OlK-1)

3. Mo coneHonay ¢ 4ymucnom BuTkoB N TeyeT ToK |. MarHWTHbIN NOTOK Yepes NonepevyHoe ceveHme coneHonga paseH @.
Hantn nigyktusHocTb L (B MKITH) atoro coneHonpa. (OK-7, OlK-1)

4. Cuna Toka B KaTywke NHOyKTUBHOCTW L paBHOMepHO yBenunymeaeTtcs Ha Al 3a spemsa At. Hailtn cpenHee 3HadveHune
3.4.c. camouHaykumm Es (8 MB). (OK-7, OlK-1)

5. B anekTpuyeckoin uenu ¢ MHOYKTUBHOCTLIO L cuna Toka nameHsetcs no 3akony I= 5t (A). Hantu a.4.c. caMonHOyKunm
Es (8 B). (OK-7, OlK-1)

6. MNpwu BbIKNOYEHUN Lienn, coaepxallein conpotusneHne R, cuna Toka ymeHblwaeTcs cornacHo rpadomky. Haitu
MHOYKTMBHOCTL Lenu L (B [H). (OK-7, Ol1K-1)

7. HanpsaxeHHocTb MarHuTHoro nons H= 100 A/M, niaykums B = 0,2Tn. HainTm nnOTHOCTb SHEPruv MarHMTHOro nons (B
Ox/m3). (OK-7, OIK-1)

8. B mnockom BO3aywWwHOM (€=1) KOHOEHCATOPE SNEKTPUYECKOE CMELLEHNE MEHSETCA MO 3akoHy D=at . HainTty nnoTHOCTb
TOKa cmeweHuns jemew. (B A/m2). (OK-7, OlK-1)

9. ConeHonp ¢ nnowanbio nonepevHoro ceveHms S umeet N BUTKOB NPOBOSIOKN. VIHAYKLIMSA MAarHUTHOMO NONs BHYTPM
coneHoupa npw cune toka | pasHa B. Haintn nHayktusHocTb L (B MITH) aToro coneHomnpa. (OK-7, OlMK-1)

10. ConeHounp NHOYKTMBHOCTbLIO L conepxmT N BUTKOB MPOBONOKW. HaTu MarHUTHbIA NOTOK Yepe3 NonepeyHoe cevyeHne
coneHonga ® (B MkB6) npu 3apaHHoit cune Toka l. (OK-7, OlMK-1)

Ok3ameH

Bonpochbl k ak3ameHy:

1. On. cTatnyeckoe none B BakyyMe. 3akOH coxpaHeHus an. 3apsna. 3akoH KynoHa. HanpsxeHHOCTb an. nons. MNpuHumn
cynepno3svunn nonein. (OlNK-1)

2. MNoteHuman an. ctatudeckoro nons. Cea3b HANPSXEHHOCTW W NoTeHumana an. ctatmdeckoro nons. (OrMK-1)
3.9nekTpuyeckuin gunonb. Pacyet an. nona gunong. (OlK-1)
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4. Cunosble nnHUK 3. nong. MNoTok BekTopa HanpsixxeHHocTn an. nons. (OrNK-1)

5.Teopema OcTporpanckoro-laycca v ee NpMMeHeHWe K BbIYUCNEHNIO HAMPSIXKEHHOCTU NOAS OT BECKOHEYHOM
04HOpoAHo3apsaxeHHow nnockocTu. (ONK-1)

6. Teopema OcTporpanckoro-laycca 1 ee NpUMEHEHUE K BbIMUCIEHNIO HAMPSIXKEHHOCTU NOMSt OT 6ECKOHEYHON HUTK.
(ONK-1)

7.Teopema OcTporpanckoro-lraycca n ee NpyMEHEHNE K BbIYUCIIEHMIO HAMPAXEHHOCTU NONSA METaNNNYeCcKon capepbl.
(OrK-1)

8. 9n. none B onanekTpukax. MonspHble 1 HENONSPHbIE MONEKYNbI. DN. AWMNONb BO BHEWHEM OLHOPOLHOM 311. MONe.
(OnK-1)

9. MNonsipm3auns oUaNneKTprKOB: OPUEHTALMOHHAS U AedoopMaumoHHas. Bektop nonspusaunn. Cea3b Mexay
NMOBEPXHOCTHOM MNOTHOCTBIO CBA3AHHbIX 3apsaoB 1 BekTopom nonspusauun. (OMNK-1)

10. HanpsxeHHOCTb an. nons B ananekTpuke. Teopema Maycca ons an. nons B gnanektpuke. duanektpuydeckas
npoHMLaeMocTb 1 ee domandecknin cmbicn. (ONMK-1)

11.MpoBooHvkK B an. none. PacnpeneneHune 3apsanos B NPOBOAHUKAX (BHYTPY MPOBOAHUKA W HA €r0 MOBEPXHOCTK).
(OrK-1)

12.CBA3b MeXay HaNpsXeHHOCTbIO 3/1. NONS Y NOBEPXHOCTM NPOBOAHMKA U MOBEPXHOCTHON MAOTHOCTBIO 3aps40B.
(OMNK-1)

13. OnekTpoemMkocTb NpoBoaHMKOB. KoHaeHcaTopbl. CoeauHeHne koHaeHcatopos. (ONK-1)

14.5Heprmga an. nong. SHeprus CUCTEMbI HEMNOABUXHbIX ToYeYHbIX 3apanos. (OlNMK-1)

15. OHeprus an. nong. SHeprus 3apsxeHHoro nposogHuka. (ONMK-1)

16. MNOCTOSHHbIN 3N. TOK, €ro XapakTepucTkm u ycnosns cywectsosaHus. (OMNK-1)

17. MNMocTosHHbIN an. Tok. 3akoH Oma ans uenm. (Or1K-1)

18. MNocTosaHHbIN 3n. ToK. 3akoH OMma B anddpepeHumansHoin gopme. (OMNMK-1)

19. OnekTponpoBOAHOCTL METANNOB. DKCNEePUMEHTaNbHOE A0Ka3aTeNbCTBO SNEKTPOHHOM NPUPOAbl TOKA B MeTannax.
(OMNK-1)

20. Knaccuyeckas Teopus anekTponpoBoaHOCTM MeTannos. BeiBon 3akoHOB OMa u BuaemaHa-®paHua n3 anekTpoHHOM
Teopun. (OMNK-1)

21. TpyoHocTn Knaccmnyeckom Teopum nposogumoctu. (OMNK-1)

5.MarHutHoe none B Bakyyme. (OlK-1)

22. MarHuTHOe none B Bakyyme. 3akoH brno-Casapa-/lannaca v ero npumeHeHue 4ns pacyera MarHUTHOrO Nnons NPsIMoro
Toka. (Or1K-1)

23. 3akoH Brno-Casapa-/lannaca u ero npMmMeHeHne 4ns pacyeta MarHMTHOrO NMons B LLEHTPE KPYyroBoro Toka.

24. MarHuTHOe none asmxyuerocs 3apsiaa. (OrK-1)

25. 3akoH Amnepa. [enctsume MarHMTHOro nons Ha asmxywmics 3apsag. (OlNK-1)

26. [1BnXeHne 3apsKeHHbIX YacTul B MarHutHom none. (OlK-1)

27. YckopuTenu 3apsxeHHbix yactuu. LinknotpoH. (OMNK-1)

28. OdpbpekT Xonna. (OMNK-1)

29. 3aKOoH MOAHOro ToKa A4na MarHuTHoro nons B Bakyyme. (OlMK-1)

30. MarHuTHOe none coneHonaa u topounga. (OrK-1)

31. PaboTta no nepemelleHnto NPoBOAHMKA 1 KOHTYpa C TOKOM B MarHuTHoM none. (OlMK-1)

32. MarHuTHOe none B BewecTse. MarHWTHbIE MOMEHTBI aTOMOB 1 3nekTpoHoB. (OlMK-1)

33. Ouna n napa marHetuam. (OrK-1)

34. HamarHuyeHHocTb. MarHmTtHoe none B Bewectse. (OMNK-1)

35. 3akoH nonHoro Toka ansg marHntTHoro nong B Bewectse. (OlNMK-1)

36. ®eppomarHeTuky, ux ceorctea u ux npmpoga. (OrK-1)

37. OnekTpomarHutHas nHaykums. Onbitel @apanes. MNpasuno NeHua. (OMK-1)

38. OnekTpomarHuTHas nHaykums. Boisog 94C nHAYKLMN N3 9NEKTPOHHOW TEOPUN 1N N3 3aKOHA COXPAHEHMNS SHEPTUN.
(OrK-1)

39. NInoykTneBHOCTb KOHTYypa. CamonHaykuus. BaanmHas nHaykums. (OMK-1)

40. OHeprus mariutHoro nons. (OMNK-1)

41. Buxpesoe anektpuyeckoe none. (OlNK-1)

42. Tok cMeweHus. (OrK-1)

43. YpaBHeHne Makcsenna n nx aHanms. (OlK-1)

44. dnekTpuyeckmii konebatenbHblil KOHTYP. CBOGOAHBLIE anekTpoMarHuMTHele konebaHus. (OMNK-1)

45. dnekTpuyeckuii konebatenbHblil KOHTYP. CBOGOAHBIE 3aTyXaloWmMe aNeKTpoMarHnTHble konebaHust konebaHus.
(OIK-1)

46. dnekTpuyecknin konebaTenbHblil KOHTYP. BblHyXAeHHbIE anekTpoMarHuTHele konebaHus. (OMK-1)

47. CsoricTBa anekTpomMarHnTHboix ceorcTts. (OlNK-1)

48. OHeprus anekTpoMarHMTHbIX BonH. (OMMK-1)

49. NanyuyeHune anekTpuyeckoro gunons. (OrK-1)

50. Wkana anekTpomMarHnTHbix BonH. (OlNK-1)

51. PacnpocTtpaHeHue ceeTa Yyepea rpaHuuy asyx cpeg. (OrNK-1)
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52.NHTepdepeHuus ceeta. (OMNK-1)

53. KorepeHTHOCTb 1 MOHOXpoMaTnyHoCTb. (OlK-1)

54. YcnoBue nHTEPEEPEHLNOHHOrO Makcumyma 1 MmuHumyma. (OrK-1)

55.NHTepdepeHLus ceeTa. PacyeT nHTepdepeHUNOHHON KapTuHbl OT ABYX NCTOYHMKOB. (OlK-1)
56.NHTepdepeHumns ceeTa B TOHKUX nneHkax. (OrMK-1)

57. Ondopakums ceeta. MNpuHumn MNoireHca-dpeHens. (OMNK-1)

58. MeTon 3oH ®peHens. (OlK-1)

59.dncbpakuns dpeHens Ha kpyrnom oteepcTum. (OMNK-1)

60.Ondopakung dpeHens Ha kpyrnom gucke. (OlMK-1)

61.0ndpakung ®payHrogepa Ha amgpakumoHHon pewetke. (OMNK-1)

62.dncbpakums Ha npocTpaHcTBEeHHOW peweTke. Popmyna Bynbda- bparra (OlNK-1)
63.0ncnepcus ceeta. SnekTpoHHas Teopusa gncnepcum ceeta. (OlNK-1)

64. Monapu3zaumsa ceeta. (OMNK-1)

65.CteneHb nonspusaumm. (OrK-1)

66. 3akoH Mantoca. (Or1K-1)

67.0BoliHoe nydenpenomneHne. ickycteeHHas ontudeckas aHuaotponus. (OMNK-1)

68. TennoBoe nanyyeHne 1 ero xapakrepucTnku. 3akoH Kupxrogpa. (OMNK-1)

69.3akoH CtedpaHa-bonbumaHna. 3akoH cmeweHns Buna. (OMK-1)

70.I'mnotesa lNMnaxka. ®opmyna MnaHka. (OlK-1)

71.PoToadphekT.3akoHbl gooToadpekTa. (OlNK-1)

72.YpaBHeHune DitHwTelHa ons BHewHero doToadbgoekra. (OlMK-1)

73. OnbiTol Jlebenesa. Nasnexue ceeta. (OMNK-1)

74.BonHoBoe o6bsicHeHue gaeneHus ceeta. (OlMK-1)

75.KBaHToBOE 06BbsIcCHEHME AaBneHust ceeta. (ONMK-1)

76. 9dbgoekT KomnTtoHa. (OlK-1)

77.KopnyckynsapHo-BONHOBOW Ayann3m CBONCTB BewecTtsa. Popmyna ge bponing. (OlMK-1)
78.CooTHoweHne HeonpeaeneHHocTen. Cneactsms U3 COOTHOWEHWIA HeonpeeneHHocTen. (OlMK-1)
79.BonHoBas chyHKUMS n ee ctaTuctuyeckuii cmoicn. (OMNK-1)

80.06wwee ypaBHeHue LWpennHrepa. YpaeHerue WpeavnHrepa ons ctaumoHapHbix cocTosiHui. (ONMK-1)
81. MpuHUMN NpNYNHHOCTM B KBaHTOBON MexaHuke. (OlNK-1)

82.CeobopaHas yactmua. (OrK-1)

83.Yactmua B ogHOMepHOW NpsAMoyronbHol " noteHumansHoit ame". (OMNK-1)

84.MpoxoxAeHNe YacT1Lbl CKBO3b NMOTEHUMANbHBIA 6apbep. TyHHeNbHbIR achdpekT. (OMK-1)
85.KBaHTOBBIV rapmoHuyeckmuin ocumnnsaTtop. (OrNK-1)

86. MoMeHT nmnynbca B kBaHTOBOW MexaHuke. (ONK-1)

87.AT1om Bopopona. KeaHtosble uncna. (OlMK-1)

88.0nbiT WTepHa n MNepnaxa. CnvH anektpoHa. CnuHosoe kBaHTOBOE 4ucno. (OrK-1)
89.MprHUUN HEPa3NMYMMOCTU TOXAECTBEHHbIX YacTumy,. (OlK-1)

90.MpwnHumn Maynu. PacnpeneneHne anekTpoHoB B atoMe no coctosHuaM. (OlMK-1)

91.CnekTpbl aToMoB U Monekyn. KombruHaumoHHoe paccesiHme ceeTa. (OMNK-1)

92.BbiHyxaeHHoe nsnyyeHue. MpuHumn getanbHoro pasHosecus. ®opmyna MNnaxka. (OlMK-1)
93.J1azepbl. (OlK-1)

94.9neMeHTbl KBaHTOBOM cTatncTmku. (OMK-1)

95. PacnpegneneHue anekTpoHOB NMPOBOAVMOCTM B METa/E MO SHEPrUsM NPy abContoTHOM Hyne. SHeprus depmu.
BnnsHne Temnepatypbl Ha pacnpeneneHvne anekTpoHOB NPOBOAMMOCTU B MeTanne no aHepruam. (OrK-1)
96. Teopus TennoemkocTtel diiHwTelrHa, Oebas. (OMNK-1)

97. DHepreTuyeckme 30HbI B KpucTtannax. PacnpeneneHue anekTpoHOB N0 3HEPreTnyeckmm 3oHaM. BaneHTHas 30Ha u
30Ha nposoaMMocTy. MeTtannbl, AUaNeKTpuku 1 nonynposogHukm. (OMNK-1)

98. MonynpoBoaHWkN.CobCTBEHHAs 1 NpUMEcHasi NPOBOAMMOCTL NonynpoBoaHnkos. (OMK-1)

99. PaboTa BbiIxoga. KoHTakTHas pasHocTb noteHumanos. (OMNK-1)

1000. KOHTaKT 3neKTPOHHOro 1 AblIpOYHOr0 MOMYNPOBOLHUKOB (P-N Mepexon) 1 ero BoMbT - amnepHas xapakTepucTuka.
(OMNK-1)

101. OcHoBHble cBolicTBa 1 cTpoeHue sgpa. (OrNK-1)

102. OHeprus cesasm saep. (OrK-1)

103. AnepHble cunbl. (OMNK-1)

104. PagnoaktmeHoCTb. Buabl pagnoaktmsHoro uanydexms. (OK-7)

105.9nemeHTapHble Yactuubl. (OK-7)

106. dyHOoameHTanbHble B3anmogerictens. (OK-7)

6.4 MeTtoouyeckue matepuansl, onpepensiowlue npouenypbl oLeHNBaHNA 3HaHUA, YMEHUn, HaBbIKOB U (UNK)
onbiTa pesaTeNIbHOCTU, XapaKTepu3yloLLMX aTanbl hopMUpoBaHUSA KOMMEeTEeHLUN
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B K®Y pelictyeT 6annbHo-periTUHroBas cucteMa oLeHKN 3HaHuiA obydatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Mony4ymTb Makcumym 100 6annoB 3a ceMecTp, U3 HMX Tekylas paboTa oueHmBaeTtcs B 50 6annos, uTorosas
goopma koHTpons - B 50 6annos.

Insa 3ayéra:

56 6annos 1 bonee - "3a4TeHoO".
55 6annoB 1 MeHee - "He 3a4TeHo".

Ins ak3ameHa:

86 H6annos 1 bonee - "OTANYHO".

71-85 6anno. - "xopouo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBbHO".

PHEORM,

dopma Mpouenypa oueHUBAHMA 3HAHUWA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns JesATeNbHOCTU, XapaKTepu3yoLLLMX atanbl oOpMUPOBaHNA KOMMNETeHL U 6annos
CemecTp 2
TekyLLUA KOHTPONb
KoHTponbHas  [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTopHoi paboTbl. Obyvatowmecs
paboTa nonyyaroT 3afaHns Onsi NPoOBEpPKU YCBOEHUS NpoiiaeHHoro Matepuana. PaboTa 1 20
BbINOMHAETCA B MMCbMEHHOM BuAae 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHne maTepmanom no TeMe paboTbl, aHANNTUYECKME CNOCOBHOCTM, BNafeHwe
MeTodaMu, yMEeHMsl N HaBbIKK, HeOBX0AUMblE A4S BbINOMHEHWS! 3a0aHWIA.
MucbmeHHoe  |OB6yyarowmecs NonyyatoT 3aaHne No OCBELLEHMIO ONPeaenéHHbIX TEOPETUYECKNX
JomallHee BOMPOCOB MK peleHno 3aaady. Pabota BeINONHAETCS NMMCbMEHHO AoMa Y 2 20
3alaHue cnaétcs npenogasatento. OLeHMBAOTCS BNafeHWe MateprasnoMm no Teme
paboTbl, aHANNTUYECKUE CNOCOOHOCTU, BNaleHNe MeTOAaMMN, YMEHNS N HaBbIKY,
HeobxoauMble ONs BbINONHEHUS 3a4aHWA.
TecTuposaHue |TecTupoBaHWe NPOXOAUT B NMMCbMEHHOR hopme nnm ¢ NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe KOnM4ecTBo 3 10
TECTOBbIX 3a4aHnii. Ha BbINONHEHWE BblAENSAeTCS (OMKCUPOBAHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3afaHuin. OLeHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NpaBunbHO BbINOTHEHHbIX 3a0aHUNA.
3auer 3ay4é€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMS OUCLMIINHDI. 50
Ob6yuatowmitica nony4aeT Bonpoc (Bonpochkl) nnmbo 3anaHue (3afaHus) n Bpems Ha
NMOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOIA
gopme. OueHrBaeTCs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb MPUMEHSITb HYXXHble 3HAHMSI, HAaBbIKU U YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLUIA N PELLEHUN NPAKTUYECKNX 3a0aHWiA.
CemecTp 3
TekyLLUA KOHTPONb
KoHTponbHas  [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTOpHOR paboTbl. Obyyatowmecs
pabota nonyyarT 3aLaHus Ans NPOBEPKU YCBOEHUS MPOMAEHHOro MaTeprana. Pabota 1 5
BbINOMHAETCSA B MMCbMEHHOM BuAe 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHne maTepmanom no TeMe paboTbl, aHANUTUYECKME CNOCOBHOCTU, BNafeHve
MEeToaMu, yMEHMsl U HaBbIKW, HeOOXoAUMblE AN BbINOMHEHWS! 3a0aHWiA.
NabopatopHble (B ayantopun, ocHaWEHHOM COOTBETCTBYOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl npoBoAasT y4ebHble 3KCNEePUMEHTbI U TPEHUPYIOTCS B NPUMEHEHUN 2 40
NPaKTUKO-OPUEHTUPOBAHHBIX TexHONOrni. OLEHMBAIOTCS 3HaHUE MaTepuana u
YMEHME NPUMEHSITb ero Ha NpakTMKe, YMEeHNs 1 HaBblku No paboTe ¢
obopyoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.
MucbmeHHoe  [O6yyarolwmecs NonyyaoT 3a4aHUE MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomalluHee BOMPOCOB WKW pelleHmnio 3a8ay. PaboTta BbINONHAETCS NMMCbMEHHO OOMA U 3 5
3afaHue cnaércs npenogasatento. OLueHMBaKOTCS BNageHWe Mateprasnom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTH, BNafieHUe METOAAMM, YMEHNS U HABbIKU,
HeobXoOuMble 4N BbINOMHEHWS 3a0aHUIA.
OK3aMeH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLMMAUHBIL. OK3aMeH 50
MPOBOAMTCS B YCTHOM MNM NMCbMEHHOW chopme no buneTtam, B KOTOPbIX
conepxatcsl Bonpochl (3afaHunsl) no Bcem Temam kypca. Obyvyatowemycs fnaértcs
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MateprasnoM, ero CUCTEMHOE
0CBOEHMe, CNOCOBHOCTb NMPUMEHSITb HYXXHble 3HaHWS, HABbIKU 1 YMEHNS NpK
aHanuae NpPobneMHbIX CUTYaLMA N peLIeHU NPaKTUYECKNX 3aLaHuiA.
SAEKTPOHHBH
CrpaHnua 17 us 24. Bl YVHUBEPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby
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7. NepeueHb nuTepatypbl, HEO6XOAUMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)
OcBoeHWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHrne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9/1EKTPOHHOM BUAE - Yepes 3NEeKTPOHHbIe BMBNNOTEYHbIE CUCTEMbI HA OCHOBaHMM 3akto4eHHbIX KDY norosopos ¢
npasoobnagaTensMm 1 npenocTasneHHbIX gocTtynos HYMN KoY;

- B MeYaTHOM BMAE - B poHAe brnbnuoTtekn HabepexXHOUENHMHCKOro MHCTMTYTa (connmnana) KDY. Obyyatowmecs
nony4aroT y4ebHyto nnTepatypy Ha aboOHEMEHTE NO YMTaTenbckuM Bunetam B COOTBETCTBUM C MPaBmUiaMm Nonb30BaHNA
6r1bnuoTeKoN.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aoLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpu MCNoNb30BaHMKM NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMXKeEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro u3 n3gaHuini OCHOBHOWM nuTepatypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MNepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMOI A4/ OCBOEHNS AUCLUMNAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHbIX U3AAHWIA U MPU N3MEHEHWN KOMMNNEKTOBAHWS (OOHA0B 61bnmoTeku
HabepexHouenHnHckoro nHeTutyTa (ounmnana) KoY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX AN
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

Coursera - https://www.coursera.org/

MIT OpenCourseWare - https://ocw.mit.edu/

OpenEDX - http://open.edx.org/

?HALUNOHAIIBHASA NMIATPOPMA OTKPLITOIO OEPA30OBAHNA? - hitps:/npoed.ru
HaumoranbHbih OTkpbIThIA YHuBepcuTeT ?UIHTYNUT? - hitps:/intuit.ru/

MopTtan ?CoBpeMeHHas ungpoBas obpasosaTtenbHas cpena B PP ? - https://online.edu.ru/

9. MeToguyeckue ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nexuuu BecTtu koHcnekTupoBaHue y4ebHoro matepuana. ObpalaTbe BHUMaHUE Ha TEPMUHbBI, CDOPMYNINPOBKM,
packpblBaloWme cogepXxaHme Tex Ui UHbIX SBNeHU 1 NpoLecCcoB, Hay4Hble BblBOObI U
npakTnyeckme pekomeHnauun. XenatenbHo 0CTaBUTb B paboymx KOHCNEKTax Nnons, Ha KOTOPbIX
Jenartb NOMeTKN U3 PeKOMEeH40BaHHOM nuTepaTypbl, LOMONHAKOWME MaTepuan npocnylwaHHON
nekumnn, a Takxe noayepkmsatoLme ocobyto BaXHOCTb TEX UMK NHBIX TEOPETUYECKMX MONTOXEHNIA.
3apaBartb NpenofaBaTesto YTOYHSOWME BONPOCHI C LIENbIO Pa3peLleHmnst HEACHBIX MOMEHTOB.
Bo3M0OXHO npoBefeHne NEKLMOHHbBIX 3aHATUA C NPUMEHEHUEM AMCTAHUMOHHbIX TEXHONOIIA B
obyyeHun. B cnyvae npuMeHeHns B 06pasoBaTeNibHOM NpoLlecce ANCTaHUMOHHbIX 06pas3oBaTenbHbIX
TeXHonoruii obyyatolmecs n3y4aroT TeOPETUHECKNIA NEKLUMOHHBIA MaTepman Ha creaytowmnx
nnaTgoopmax u pecypcax:

- B KomaHge "Microsoft Teams";

- B BuptyanbHon ayautopun.

npakTunyeckme | 1. Ha nepeom 3aHATUM CTyaeHTaM npegnaraeTcsa nuteparypa v matepuvanbl B 9NeKTPOHHOM BUAe Ans
3aHATMA NoCnefyoWero NPOBELEHUS MPAKTUHECKUX 3AHSATUIA N CaMOCTOATENbHON PaboThl.

2. Ha nocnepnyowmx 3aHATUSX CTYOEHTbI pelatoT 3a4a4m no NnpeacTaBneHHbIM TeMam.

3. AKTUBHOCTb CTYLEHTOB NoowpsieTcs npenogasatensm annamm.

4. CymmapHbIil 6an, KOTOPbIA BEICTABNSETCSA CTYLEHTY 32 NPOBEAEHME NPaKTUYECKMX 3aHATUR,

cknagbiBaeTcs 13 6annos, BLICTABNEHHBIX 32 NOCELWEHNE 3aHATUI 1 aKTUBHOE y4acTue CTYAEHTOB B

NPOBEOEHNWN 3AHATUIA.

5. BO3MOXHO NpoBeAeHne NPakTUHECKNX 3aHATUIA C NPUMEHEHNEM ANCTaHLUMOHHbBIX TEXHONOTUIA B

06yyeHun. B cnyvae npvmeHeHns B 06pal3oBaTtenbHOM NpoLEecce ANCTAaHUMOHHbIX 06pasoBaTenbHbIX

TexHoMorunii obyyarolwmecs BoIMOMHSAIOT 3a0aHNA NPAKTUYECKNX 3aHATUIA HA CneayowWwmnx nnaTttopmMax

1 pecypcax:

- B komaHe "Microsoft Teams";

- B BupTtyanbHon ayautopun.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 18 ua 24. Bl YHH
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHble| 1. Ha nepBom 3aHsTUM CTyAeHTbl pacnpenenstoTcs B Opuranbl No 2-3 4enoBeka As BbIMNOHEHMS]
paboTbl nabopaTopHbIx paboT, 1 UM onpeaensieTcs nepeyeHb BbiMONHSEMbIX paboT U3 NpeacTaBNeHHOro

Bbiwe (4.2) cnucka.

2. MNepen BbINONHEHNEM NabopaTopHol paboTbl CTYAEHTbl AOMKHbI U3Y4NTb METOAMYECKUE YKa3aHUs

K Nony4yeHHbIM nabopaTopHbIM paboTaM ANsi FPaMOTHOrO NX BbINONHEHNS

3. HenocpeacTtBeHHO nepen BbINOAHEHNEM NnabopaTopHoii paboTbl CTyAEHTbl MPOX0AAT ONPOC Mo

BbISICHEHWUIO CTEMEHN MX NOArOTOBNEHHOCTU K BbIMONHEHWUIO nabopaTopHoli paboTbl ¢ Nocneayowmnm

[JOMycKOM.

4. B cnyyae ponycka CTyAeHTbl, UICNONb3ys METOANYECKUE YKa3aHUS, [OMKHbI BbIMNOMHNUTb

npencTaBneHHyo nabopatopHyo paboTy 1 nokasaTtb NpenoaaBaTesnto Nony4YeHHble

9KCnepUMEHTanbHble OaHHbIE.

5. Cnepytowunia atan - HanucaHue oT4yeTa no gaHHoin nabopaTopHol paboTe.

6. B nanbHenweM aaHHbIA OTHET NPEeacTaBUTb NpenoaasaTento n 3alnTnThb.

7. B 3aBMCUMMOCTM OT 3HAHWIA CTyOeHTa npenoaasartenb BoicTaBnset 6ann 3a gaHHyto pabory.

8. Bo3moxxHa 3awmTa nabopatopHbix paboT B pexume OHNalH nnm caada otyeTa 6e3 3awmntbl Yepes

pasMelleHne Ha nnatgopme 0byd4eHnst ¢ NPUMEHEHMEM AUCTaHLMOHHBIX TEXHOMOrWii B 0by4eHun. B

cnyyae npuMmeHeHusi B 06pa3oBaTenbHOM NpoLecce ANCTaHLUMOHHbIX 06pa3oBaTeNbHbIX TEXHONOM U

obyyatowmecs BbINONHSIOT 3a4aHNs Ha cneayowmx nnatgopmMax n pecypcax:

- B komaHae "Microsoft Teams";

- B BupTyanbHon ayautopun.

CcaMoCTOosA- HauyuHatb Hano C nyvyeHus peKOMeHﬂ,OBaHHOVI nutepartypbl. HeO6XOJJ,VIMO MOMHUTb, YTO Ha nekuunn
TenbHas O6bl‘-IHO paccMmaTpmuBaeTCsa He BeCb Martepunan, a To/bko ero 4acTb. OcTanbHas ero 4yacTtb
paboTa BOCMONHSIETCS B NMPOLIecce caMocTosTenbHomn paboTbl. B cBs3n ¢ a1um paboTa ¢ peKoMeH10BaHHOM
nuTepatypoii obszatenbHa. Ocoboe BHUMaHKE Npu 3TOM HeobxoaMMo 0bpaTTb Ha codepXxaHue
OCHOBHbIX MOMOXEHUN U BblBOOOB, 06'bF|CHeHI/Ie ABNEHUN N (DaKTOB, YACHEeHne npakTn4eckoro
MPUIOXEHUSI paccMaTprBaEMbIX TEOPETUHECKMX BOMPOCOB. B npouecce atoit paboTbl CTyAeHT
OONXEeH CTPEeMUTbCA MOHATb N 3aNOMHUTb OCHOBHbIE MONOXEHUA paccMaTpnBaemMoro Mmartepumana,
NpUMepbI, MOSICHSOWME ero, a Takxe pas3obpaTbcs B MANIOCTPATMBHOM MaTepuarne.
B cnyyae npumeHeHunst B 06pasoBaTtefibHOM NpoLecce ANCTaHUMOHHBIX 06pa3oBaTenbHbIX TEXHONOT M
0byyatowmecs N3y4atoT TEOPETUYECKINIA NEKLIMOHHbIA MaTepuan Ha crneayowmx nnatgopmax u
pecypcax:
- B komaHae "Microsoft Teams";
- B BupTtyanbHon ayautopun.

TecTupoBaHue | TecTMpoBaHue NPOBOAMTCS BO BPEMSI ayAUTOPHbIX 3aHATWIA No BapuaHTaM. Bpems -90 MuHyT,30
3apaHui, (16ann-13apaHuve).

1. Mepen peweHMeM 3a0aHUin peKoMeHayeTcsl NOBTOPUTb COOTBETCTBYIOLLYIO TEOPUIO MO y4ebHukam
WUNKN KOHCNEKTY, 3anncaHHOMy Ha NEKLIMOHHbIX 3aHATUSIX, MPOCMOTPETb OCHOBHbIE CDOPMYSbl U 3aKOHbI
B AAHHbIX METOANYECKUX YKa3aHWNSIX, MPUMEPbI pPeleHns 3aa4, PaCCMOTPEHHbIX Ha NPaKTUYeCcKmX
3aHATUSX.

2. MpucTynas kK pelweHnto 3aaaHmnsl, HeobxoaMMO KpaTKo 3anuncatb ero ycnosue, u (ecnu
Heobx04MMO) coenatb pUCYHOK. PelleHne cHavana cnenyet ocylwecTBuTb B oblem Buae (B
6yKBEHHbIX 0603HAYEHUSIX), NONYYNTb PACHETHYIO GDOPMYNY 1 3aTEM NPOM3BECTN YNCNEHHBIA pacyeT B
eanHnuax CU. Mocne 3Toro Hy>XXHO CpaBHUTb NONYYEHHbIN OTBET C BapuaHTaMu oteeTta. Ecnm oTBeThl
He coBnanu, To HeobxoaMMO NpPoaHaNM3NPoBaTh PELEHNEe 3a0aHuUsl, yTOYHUTb NPaBUbHOCTb
BblOpaHHbIX (DOPMYN 1 3aKOHOB, @ 3aTEM UCMPABUTbL OWKNOKN.

3. Ob6s13aTeNbHO BbINONHEHME OOMAaWHUX NPAKTUYECKNX 3a4aHWA AN YCNEWHoro NpoxXoXaeHus
TECTMPOBAHUS U HANUCAHMS MUCbMEHHBIX (KOHTPOJbHBLIX PaboT).

B cnyyae npvMeHeHus1 B 06pa3oBaTenbHOM Npouecce ANCTaHUMOHHbIX 06pa3oBaTefbHbIX TEXHOMNOr it
obyyatowmecs BbINONHSIOT TECTOBLIE 3a4aHNS Ha Credylowmnx nnaTopmax u pecypcax:

-B KomaHge "Microsoft Teams";

-B BupTyanbHoit ayautopun.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
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Bup pabot MeTtoaunyeckue pekomeHaauum

KOHTpOnbHas | 1. BHMMaTenbHo npoynTaiTe ycnosme 3a4a4m 1 BbIICHUTE CMbICN TEPMUHOB U BblpaXXeHuii B Hee
pabota BXOOSILUMX.

2. 3anuwunTe KpaTko ycnosue 3aagayn, BBOAS AN1S 3a4aHHbIX B YCNOBUU BENNYMH U ONs ONpeaensieMoi

BENUYNHbI BYKBEHHbIE 0603HA4YEHNS.

3. Bblpa3uTb Bce YnicnoBble 3HAYEHUS 3a4aHHbIX B YCNOBUM BEMYUH B eanHuLax CU.

4. Mo BO3MOXHOCTU, coenanTe pUCYHOK, YHepTeX UM YCIIOBHYIO CXEMY, MOSICHSIOWMNE CYLHOCTb

3apa4u.

5. MNpoBeanTe aHanma 3aayun, BCKpbiBaOWMiA ee oU3NYECKNin CMbICT. YCTaHOBMUTE, Kakue

oM3nYeckmne 3aKoHbl U COOTHOLWEHMS MOTYT BbiTb UCMOMb30BaHbI NPW PELLEHUN OaHHOK 3aaa4n.

6. Ha ocHoBaHMK on3mnyecknx 3aKkOHOB COCTaBbTe YPaBHEHNS, CBSA3bIBaoWme prnanyeckue

BEJIMYMHbI, KOTOPbIE XapakTepuaytoT paccMaTprBaeMoe B 3a1a4e SBMEHNE.

7. Pewnte 3anucaHHble ypaBHEHUS MaTeEMaTNYECKM OTHOCUTENBHO MCKOMOI BENNYMHDI U NONy4nTe

oTBeT B 0bLieM BuIe.

9. MoacTaBbTe B hopMyny pelleHnst B oblem Brnae BMECTO BYKBEHHbIX 0603HA4YEHNIA YNCNOBbIE

3Ha4YeHUsl BeNMYMH B eamHunuax CU 1, nponssens BblMUCNEHUS, NONYYNTE YNCNOBOI OTBET.

10. PeweHmne 3a4a4m CONpoBOX 4aiTe KpaTKMMK, HO NCHEPMbIBAKOWMMI NOSICHEHNSIMU.

11. B cny4ae npnumeHeHusi B 06pa3oBatenbHOM NpoLecce ANCTaHUMOHHbIX 06pa3oBaTeNbHbIX

TEXHONOrniA BO3MOXHA caada KOHTPONbHO paboTbl Yepes pasMelleHne Ha creayowmx nnatgopmax

n pecypcax:

- B KoMaHae "Microsoft Teams";

- B BupTtyanoHoii ayautopun.

nucbMeHHoe | MeToamyeckme pekoMeHgaumm K AoMallHeMy NMCbMEHHOMY 3a0aHuto.

nomawHee | JlomawHee 3afaHne BbINOMHSAETCS YepHUNamm, pa3bopyrBbiM NOYEPKOM B OTAENBHOMN WKOMAbHOW
3apaHve TeTpaau. Ecnn novepk Menkuii, HepasbopumBbli (HEMOHSTHIN), TO crneayeT NMcaTh YHePTEXHbLIM

wpugTom.

Ycnosus 3agady B AOMalHEM 3a4aHnn NpUBoASATCS NONHOCTbIO. [1ns 3aMevaHuii npenogasaTtens Ha

CTpaHuLuax TeTpann Hy>XHO OCTaBnATb nons. Kaxayto 3afgady cnegyet Ha4MHaTb C OTAENbHOroO nucTa.

PelweHuns 3anay [onxHbl CONPOBOXAATLCS KPATKMMU, HO MCYEPNbIBAIOWMMU 06 BSACHEHMSMU X042

peweHns. PeweHne 3a0a4 pekoOMeHOyeTCs BbIMONHATL B Cleaytoleri NocneaosaTenbHOCTU:

1. BBecTn BykBeHHble 0603HAYEHNS (PU3NHECKUX BENUYMH, ECNIN 3TO HE COE?NAHO B YCNOBUM 3a4a4u.

2. Coenatb (ecnu 3170 HEOHX0AMMO) YEPTEX (INEKTPUYECKYIO, ONTUHECKYIO CXEMbI), MOSICHSIOWNIA

coepXxaHue 3afayv 1 Xon peleHuns.

3. CpopmynmpoBath OU3NYECKME 3aKOHbI, HA KOTOPbIX 6a3upyeTcs pelleHre 3anaqn.

4. CocTaB1Tb ypaBHEHMWE UKW CUCTEMY YPaBHEHWUIA, pellas KOTOPYHo, MOXHO HaWTN UCKOMble

BENNYWHBbI.

5. PewnTb ypaBHeHMWe B 0BLEM BUAE U NONYYUTb PACHETHYIO OOpMyy.

6. MNpoBepuTb pasmMepHOCTb UCKOMOW BENNYMHBI MO PacHETHON hopMyne 1 TeM caMblM NOATBEPANUTb

€€ NpasBunNbHOCTb.

7. NMpoussecTu BbluMcneHus. MpensaputensHo HEOBXOAMMO NEPEBECTU BCE 3HAYEHUS 3aAaHHbIX

BENNYMH B cucteMy eamHul CW, a 3aTem noacTaBmTb NX B pacH&T?HYI0 OOpMyny 1 BbINOMHUTD

BbluncneHns. MNpu peweHnn 3agad, kak npasuio, 4OCTATO4HO TOYHOCTM B 2-3 3Havalwme umdpbl.

CTyneHT 06513aH coaTb Ha MPOBEPKY BbINMONHEHHOE UM 3a4aHne 3a 4BE HeOENW OO HaYana ceccum.

8. B cnyyae npumeHeHus B 06pasoBaTenbHOM NPOLECCE AUCTAHLUMOHHbIX 0BpasoBaTenbHbIX

TEXHOJIOrMi BO3MOXHA cAaya BbIMOSHEHHOro NMCbMEHHOro fOMallHero 3agaHns Yepes pasmelleHne

Ha cnepnyowmx niaTgopmax n pecypcax:

- B kKoMaHge "Microsoft Teams";

- B BupTtyanbHon ayautopun.

3aver 1. O3HaKoOMNTbLCS C NepevyHEM BOMPOCOB A/15 3a4eTa.

2. BHMMaTenbHO nNpo4YmTaTth U OCMBICNINTL PEKOMEHAOBAHHYO NUTEPATYpPyY, KOHCNEKT Nekumii. BelyunTb
BCE oM3MYeckne oopMysbl MO NPONLEHHBIM TEMaM.

3. 3ayet no cmasrke NPOXOANT B MUCbMEHHO COOPME 1 OONXKEH comepXaTb:

- onpeneneHne OCHOBHbBIX OU3NYECKMX BENTMYMH (B aHANIMTUYECKOIN 1 TEKCTOBOW chopMe);

- NSl BEKTOPHbIX BEIMYUH OOMXKHbl ObiTb ONpeaeneHbl Kak Moayfb, Tak 1 HanpasneHue;
-CbOpMyNMPOBKY OCHOBHbIX 3aKOHOB COU3MKM (B aHANTMTUYECKO N TEKCTOBOW OOpPME); MPU 9TOM
Heobx04UMO OaTb onpeneneHne uUanNYeckx BENNYNH, BXOOSWMX B (OOPMYNMPOBKY 3aKOHA; PUCYHOK,
MOSICHAIOWMIA OTBET Ha BOMpPOC.

4. PeweHune 3aa4y cHavana cnemyet ocylwecTBuUTb B 0bwem Buae (B 6yKBEHHbIX 0603HaYEHUSIX),
MONy4YNTb pacyeTHyo hOpMyNy 1 3aTEM MPOMI3BECTM YMCNEHHDbIV pacyeT B eanHunuax CU.

5. BoaMoxHa caya 3a4eTa no Tectam ¢ NpUMEHEHMEM AUCTAHLMOHHBIX TEXHOMOM Wil B 06y4eHun B
komaHoe "Microsoft Teams".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 20 u3 24. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma gucumnnuHel "®dusmka"; 15.03.01 "MawmHocTpoeHume".

Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH 1. O3HaKOMNTbLCS C NepeYHEM BOMPOCOB A1 9K3aMeHa.

2. BHMMaTenbHO npoYmTaTtbh U OCMBICINTL PEKOMEHLOBAHHYO NUTEPATYpPyY, KOHCNEKT Nekumii. BelyunTb
BCE oM3MYeckne oopMysbl MO NPONOEHHBIM TEMaM.

3. OK3aMeH no uanke NPoXoanT B MMCbMEHHOW (OOPME U OONTXEH COOepXaTb:

- onpeneneHne OCHOBHbBIX OU3NYECKIMX BEMTIMYMH (B aHANIMTUYECKON 1 TEKCTOBOW chopMe);

- NSl BEKTOPHbIX BEIMYMH OOMXKHbl ObiTb OnpeaeneHbl Kak Moayb, Tak 1 HanpasneHue;
-cbOpMyNMPOBKY OCHOBHbIX 3aKOHOB COU3MKM (B aHANTIMTUYECKOA N TEKCTOBOW OOpME); MPU 9TOM
Heobx04UMO naTb onpeneneHne UNYeckx BENNYNH, BXOOSWMX B (OOPMYNMPOBKY 3aKOHa; PUCYHOK,
MOSICHAIOWMIA OTBET Ha BOMpPOC.

4. PeweHune 3afa4y cHavana cnemyet ocylwecTBuUTb B 0bwem Buae (B 6yKBEHHbIX 0603HaYEHUSIX),
NONY4YNTb pacyeTHYO hOPMyNy 1 3aTEM MPOMI3BECTM YMCNEHHDbIV pacyeT B eanHunuax CU.

5. BoaMoxHa ciaya sk3aMeHa rno TectaM C NPUMEHEHUEM ONCTAHUMOHHbIX TEXHONOMMiA B 0B6y4eHun B
komaHoe "Microsoft Teams".

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/IIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CMELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyvatku pa3aaToyHbix MaTepranos.

MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumnannsmpoBaHHas nabopartopus.

12. CpencrtBa apantauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBanUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMOCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTE NHpopMaLMKN 0By4YatoWMMNCs MHBAIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4HbIX BnOoax 6e3 noTepwn OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHNda KOHTEHTOM C KnaBnartypbl;

- co3aHne BO3MOXHOCTEN Ansi 06yHalowWmxcs BOCNPUHUMATD O4HY U Ty XXe MHCPOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX Criyxa noslydany UHGopMaLmio BU3yanbHO, C HAPYLWEHUSIMW 3PEeHNS -
ayaunanbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGOpPMaLIMm, OpraHn3aL My pasnuyHblx
POPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBEAEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro 1 NPOMeXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLONIXKNTENIbHOCTU caa4m oby4atolwmMMcst UHBANULOM UN NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAaHOBNEHHOW MPOAOIXUTENBHOCTU UX CHAYN:

- NPOAONIXUTENIbHOCTU CcOa4n 3a4éTa UM aK3ameHa, nposoaonMoOro B NMUCbMEHHOM doopme, - He 6onee 4em Ha 90 MUHYT;
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- NPOOONXNTENBHOCTX MOArOTOBKM 06y4Yatolerocst K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWwerocs npu 3awmte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 15.03.01
"MawwunHocTpoeHne" 1 Npodounio noaroToskn "MatwmnHbl 1 TexHonorust 06paboTky MeTannoB AaBneHnem".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.65.08 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotoeku: 15.03.01 - MawunHocTpoeHne

Mpodpunb noaroToBkM: MawwmHbl 1 TexHonorms 06paboTkn METANNOB faBNEHNEM
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. CaBenbes W. B. Kypc obuei couankm : yuebHoe nocobue : B 3 Tomax / U. B. Caeenbes. - 15-e nsg., crep. -
CankT-MNeTepbypr : NaHb, 2019. - Tom 1 : MexaHuka. MonekynsipHast gomauka. - 2020. - 436 c. - ISBN 978-5-8114-5539-3.
-URL : https://e.lanbook.com/book/142380 (nata obpalieHus: 05.08.2020). - TEKCT : aNEKTPOHHbIMN.

2. CaBenbes W. B. Kypc obueit gounsnku : yiebHoe nocobve : B 3 Tomax / W. B. Casenbes. - 15-e nag., ctep. -
CaHkT-leTepbypr : laHb, [6. I.]. - ToM 2 : DnekTpu4ecTBo U MarHetnam. BonHbl. OnTuka. - 2019. - 500 c. - ISBN
978-5-8114-3989-8. - URL: https://e.lanbook.com/book/113945 (pata obpaieHus: 10.08.2020). - TekCT : 3NEeKTPOHHbINA.

3. CaBenbes W. B. Kypc obwelt counsnku : yiebHoe nocobue : B 3 Tomax / V. B. CaBenbes. - 13-e uag., ctep. -
CaHkT-leTepbypr : laHb, [6. r.]. - Tom 3 : KBaHTOBas onTtuka. AToMHas dousnka. Pusnka tBepnoro Tena. dunsmka
ATOMHOro a4pa 1 anemMeHTapHbIx Yactuy. - 2019. - 320 c. - ISBN 978-5-8114-4598-1. - URL:
https://e.lanbook.com/book/123463 (nata obpatweHusi: 10.08.2020). - TEKCT : 3NEKTPOHHbIA.

4. BadpuH 0. B. dusnka : yuebHoe nocobre ons ctyn. nHxeHepHbix crew./ . 5. BacuH. - 2-e nag., gon. - KasaHb :
WN3n-8o MOuH PT, 2010. - Y. 1. - 316 c. : un. - Mpwun.: ¢. 300-307. - Pek. MO. - B nep. - Bubnuorp.: c. 300. - MNpeam.
ykaa.: c. 308-315. - ISBN 978-5-4233-0033-5. - TekcT : HenocpeacTBeHHbIN. (100 ak3.)

5. BacouH 0. B. ®usuka : yuebHoe nocobue : B 2 yactsax / . b. BadouH. - 2-e u3g., non. - Kazane: N3n-80 MOuH PT,
2011.-4. 2. - 460 c.: un. - MNpwun.: c. 432-444. - Pek. MO. - B nep. - bubnuorp.: c. 432. - MNMpenm. ykas.: c. 445-459. - ISBN
978-5-4233-0032-6. - TekcT : HenocpencTeeHHbIn (100 ak3.).

JononHutenbHas nuteparypa:

1. Bpybnesckas I". B. ®uauka. MpakTtnkym : yiebHoe nocobue / I.B. Bpybnesckas, W.A. MoH4apeHko, A.B. MnblowoHok [1
ap.]. - MuHck : Hoeoe 3HaHue; Mockea : MIH®PA-M, 2012. - 286 c.: un. - (Bbicluee obpasosaHue). - ISBN
978-985-475-487-1 (HoBoe 3HaHue); ISBN 978-5-16-005340-0 (MHDPPA-M). - URL:
https://znanium.com/catalog/product/252334 (nata obpateHusi: 11.08.2020). - TeKCT: 3N1EeKTPOHHbIA.

2. UnblowoHok A. B. ®usuka : yuebHoe nocobue / A.B. UnbtowoHok [u ap.]. - MuHck : HoBoe 3HaHwue ; Mockea :
NH®PA-M, 2013. - 600 c. - (Beicwee obpasosaHue). - ISBN 978-985-475-548-9 (Hosoe 3HaHue) ; ISBN
978-5-16-006556-4 (MH®PA-M). - URL: https://znanium.com/catalog/product/397226 (naTa obpawerus: 11.08.2020). -
TekCT : aNeKTPOHHbINA.

3. KanH K. B. Kypc obuweii consmku: yuebHoe nocobue / K.b. KaHH. - Mockea : KYPC: HULL MIH®PA-M, 2018. - 360 c. -
ISBN 978-5-905554-47-6. - URL: https://znanium.com/catalog/product/956758 (nata obpauweHus: 11.08.2020). - TekcT :
3NEKTPOHHBbIN.

4. Tpochumosa T.U. Kypc gonsmkn: yuebHoe nocobre ons MHXEHEePHO-TEXHUHECKUX crieumanbHocTel By3os / T.U.
Tpodoumosa. - 10-e usn., nepepab. u pon. - ExatepuHbypr : ATI, 2016. - 560 c. : un. - (Bbicwee npodp. 06pasoBaHue). -
Pek. MO. - B nep. - ISBN 5-7695-1870-5. - TekcT: HenocpeaCTBEHHbIN. (35 9k3.)
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.65.08 ®usuka

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

Hanpasnenne nogrotoeku: 15.03.01 - MawunHocTpoeHne

Mpodpunb noaroToBkM: MawwuHbl 1 TexHonorms 06paboTkn METANNOB faBNEHNEM
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm 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 HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns 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-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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