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Mporpamma aucumnnuHbl "dursmka”; 08.03.01 CTpomTenbCTBO; AOUEHT, K.H. (noueHT) WaixynnuHa P.M.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma aucumnnuHbl "dursmka”; 08.03.01 CTpomTenbCTBO; AOUEHT, K.H. (noueHT) WaixynnuHa P.M.

Mporpammy amvcuunnnHel paspabotan(a)(n) BoueHT, K.H. (poueHT) WaixynnuHa P.M. (Kadbenpa gousnku HW, OtoeneHne
VMHJOPMALMOHHBIX TEXHONOI M 1 aHepreTudecknx cuctem), RMShajhullina@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH pelwaTb 3aaa4v NpodpeccrmoHanbHoM OesiTeNlbHOCTV Ha OCHOBE

MCMONb30BaHNA TeopeTnHeCknx n npakTn4eCknx oCHOB eCTeCTBEHHbIX
TEXHNYEeCKNX HayK, a TakXe MateMatn4eckoro annapara

BbInyCcKHUK, OCBOUBLWIWIA ANCLMMINHY:
JlonxeH 3HaTb:

- OCHOBHbIE MOHSATUSA, 3aKOHbI 1 MOLENV MEXAHWKU, SNEKTPNYECTBA 1 MArHETN3MA, konebaHuii 1 BO/H, KBAHTOBOM
PV3UKK, CTATUCTUYECKON (PU3UKM 1 TEPMOAVHAMUKN;

JonxeH ymeTb:

- UCMONb30BaTh OCHOBHbIE NPVEMbl 06paboTKM 3KCNepUMEHTaNbHbIX JaHHbIX; pelwartb TUMOBbIe 3a4a4u No OCHOBHbLIM
pasnenam ounsukun, UCNonb3ysi METOAbl MAaTEMATUHECKOr0 aHannaa; NCronb30BaTh (PU3NYECKME 3aKOHbI NPV aHanuae
1 peleHnmn npobnew;

JonxeH BnaneTb:

- METoAaMu 3KCNEPUMEHTANIBHOrO NCCNENOBAHUS B (PU3MKe (NnaHMpPOBaHWe, NOCTaHOBKA 1 o6paboTka
SKCMepUMEHTa).

JonxeH AeMoHCTpMpPoBaTh CMOCOOHOCTb 1 FOTOBHOCTb:
- MPUMEHSTb Pe3ynbTaTbl OCBOEHUS AUCLMMAUHBI B MPOECCUOHANBHOM AEATENBHOCTH.

2. MecTo AMCLUMNNHDBI B CTPYKTYPEe OCHOBHOW NpodpeccruoHanbHon o6pa3oBaTeNibHOU NporpaMmbl BbiCLLIETO
obpasoBaHus

HaHHas yyebHas aucumnnmHa BkioYeHa B pasgen "B61.0.15 OucuunnuHel (MoLynu)" OCHOBHOM NPOogheccuoHanbHoii
obpasosatenbHol nporpammbl 08.03.01 "CtponTtenscTBo (MPOMbIWNEHHOE 1 FPaXLaHCKOe CTPOUTENBCTBO)" 1 OTHOCUTCS
k 06513aTeNbHBIM AUCLUNANHAM.

OcBavBaeTcs Ha 1 Kypce B 1, 2 cemecTpax.

3. O6bem gucumnanHbl (MOayns) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy oby4yaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKocTb ANCUMNNHLI cocTaensieT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHasi paboTa - 48 yaca(oB), B TOM 4yucne nekuun - 16 yaca(oB), npakTnyeckume 3aHsTUs - 16 yaca(os),
nabopaTtopHble paboTbl - 16 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 299 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 13 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLMUMNANHBI: 3a4eT B 1 CEMeCTpe; 9K3aMeH BO 2 CeMecTpe.

4. CopepXxaHue auCUUNNIUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akaaeMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paborThbl,
Paspenbl oucumnnuHbl / UX TPy A0EMKOCTb CamocTosiTenbHasA
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckunelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. dusmnyeckme oCHOBbI
1.|MexaHukn. MexaHundeckune konebaHus 1 4 2 2 37
W BOJTHbI.
PeructpauuoHHblii Homep 1029189119 SAEKTPOHHBH
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Mporpamma aucumnnuHbl "dursmka”; 08.03.01 CTpomTenbCTBO; AOUEHT, K.H. (noueHT) WaixynnuHa P.M.

Buabl u yachbl
KOHTaKTHOM paboThbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Tema 2. MonekynsipHast ousukm un
2. TepMoOuHaMuKa. 1 4 2 2 37
Tema 3. OnekTpocTtaTmka un
8. 3NeKTPUYEeCKnin ToK. 1 2 2 2 37
Tema 4. OnekTpoanHamumka.
4.|9nekTpoMarHuTHble konebaHus u 1 2 2 2 37
BOJTHbI.
Tema 5. BonHoBas 1 kBaHTOBas
5. ONTIKA. 2 2 4 4 80
Tema 6. OcHOBbI KBAHTOBOM
6.|MexaHunkn. dun3rka atoma n aToOMHOro 2 2 4 4 71
aapa.
NToro 16 16 16 299

4.2 CopepxaHue AUCLUMIUHDI
Tema 1. ®uamnuyeckme oCHOBbI MexaHUKU. MexaHuueckue KonebaHus U BOJHbI.
OcCHOBbI KUHEMATWKM

KrnHemaTvka noctynatenbHoro ABmXeHns (MatepuanbHas To4ka, CMCTEMA OTCHETA, TPAEKTOPMS OBMXEHNS, CKOPOCTb,
nepeMeLleHne; TaHreHunanbHoe, HopManbHOE 1 NOMHOE yckopeHns). KnHematuka spawarenbHOro ABuxeHms (yrnosas
CKOPOCTb, YrNOBOE YCKOPEHUE, CBA3b MEXY YrOBOW U NMMHENHOM CKOPOCTAMM, PaBHOMEPEMEHHOE BpALLEHNE
maTtepuanbHOW TOYKMN).

OCHOBbI AMHaAMUKN

| 3akoH HbloTOHA, MHepumanbHas cuctema otcyéta. |l 3akoH HbloToHa, cuna, macca, umnynsc. 11l 3akoH HbloToHa.
LleHTp Macc, cKopoCTb M YCKOPEHME LieHTpa Macc.

3aKoHbI COXpaHeHnd B MeXaHUKe

MexaHunuyeckas paboTta. KoHcepBaTUBHbIE CWIlbl, MOTEHUMANbHAs aHeprus Tena. CBsS3b MEXIy CUMI0 1 NoTeHUManbHOM
aHeprueli. OQHOPOOHOCTE BPeMeHW. 3aKOH COXPaHeHNs MONMHON MexaHn4Yeckol aHeprun. OaHOPOLHOCTb
NnpocTpaHcTBa. 3aKOH COXPaHEHWsl MMMY/bca MEXaHN4YEeCKOW CUCTEMBI.

MexaHvka TBEpOoro Tena

MomeHT cunbl. MoMeHT nmnynbca. KuHetudeckas sHeprus spaleHns. MomeHT nHepunn. Teopema LTenHepa.
OcCHOBHOE ypaBHEHMS OMHAMUKW BpallaTenbHOro ABUXEHNS TBEPAOro Tena. MI30TponHOCTb NPOCTPaHCTBa. 3aKOH
COXpaHeHnst MOMeHTa uMnynbca.

PenstueBucrckas mexaHumka

2 noctynata CTO. MpeobpasoBaHne JTopeHua 1 CNeacTBns U3 HEro: 3ameieHne BPeMeHU, CoKpaleHne OIMHbl. 3aKoH
cnoxerus ckopocteli B CTO. Penatusuctckuin umnynsc. 3 suaa aHeprum B CTO.

MexaHunyeckume konebaHms v BOMHbI
MexaHuyeckme konebaHuns

CBoboaHble rapMoHnyeckme HesaTyxatowme konebanHus. OudpdoepeHumansHble ypaBHeHMs. TapMoHMYecKuit
ocumnnsaTop. MpyXMHHBIA, OU3NYECKUiA 1 MaTeMaTMyecknii MasTHUKK. CnoxXeHne rapMoHNYecKnx konebaHumia.
CBoboaHble 3atyxatowme konebaHus. BoiHyxaeHHble konebaHusl. PesoHaHc.

MexaHun4yeckne BONHbI

XapakTepucTnku mexaHu4eckunx BosH. MNpoaonbHble u nonepeyHbie BoNHbl. BonHoBoe ypasHeHue. [MNoTHOCTb SHepruu.
MnoTHOCTb NOTOKA 3HEPruu.

Tema 2. MonekynsipHasi ou3nku m TepMoguHaMmKa.

MonekynsipHo-knHeTnyeckas Teopmsa (MKT) noeanbHoro rasa

OcHogHble nonoxeHnsa MKT. OcHosHoe ypasHeHne MKT npeanbHoro rasa. YpaBHeHne COCTOSHUS naeanbHOro rasa.
Ddursunyecknii cMbicn Temnepatypbl. ABneHns nepeHoca. CpeaHsas onvHa ceoboaHoro npobera MoOnekyn.

®dyHKuuKn pacnpenenedns Makcsenna n bonbumaHa

PacnpeneneHne monekyn no ckopocTtsaMm. PyHkUMa pacnpeaeneHus Makcsenna. bapomeTtpryeckas goopmyna.
PacnpeneneHne monekyn no aHepruam. dopmyna BonbumaHa.

OcHogbl TepMognHaMunkun

| Hayano TepmoauHamuku. Pabota rasa. TennoémkocTb rasza. CteneHn csoboapl Monekyn. AgnabaTtnyeckuii npoLecc.
Kpyrosoii npouecc (unkn). HeobpaTtumble npouecchl. SHTponus. || Ha4ano TepMoanHaMmKu.
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Tema 3. dnekTpocTaTvka U 3NeKTPUYECKUNA TOK.
OneKkTpuyeckoe none B Bakyyme

CBoiicTBa anekTpuyeckoro 3apsiaa. 3akoH KynoHa. HanpsixxéHHocTb, noteHuman. Pabota anekTpocTaTMyeckoro nons.
Lnpkynsiums sektopa . Teopema ["aycca B Bakyyme. KoHgeHcartop. [poBogHUKN.

3neKTpmquKoe none B BellecTee

MonsipHble N HenonsipHble ANANEKTPUKN, NX nonspunaaums. MNMonspusoBaHHocTb. Teopema aycca ans onanekTpuka.
ONEeKTPOEMKOCTb. DHEPrns aNEeKTPUYECKOro rnons.

MoCTOAHHbBINA 3NEKTPUHECKMNIA TOK

Cwvna 1 nnoTHOCTL TOKa. 3.4.C. UCTOYHMKA ToKa. HanpsxeHue Ha yyactke 1-2. 3akoHbl OMa ons 04HOPOAHOrO U
HEOQHOPOAHOr0 y4acTKOB B MHTErpanbHO 1 anddpepeHumansHon goopmax. 3akoH dxoynsa-NeHua. MNpasuna
Kunpxrogoa. 9nektpuyeckne TokM B XUIOKOCTSX, ra3ax, B Bakyyme.

Tema 4. 3nekTpoAvHaMMKa. NEKTPOMarHUTHble KonebaHus U BOJHbI.

MarHuTHoe none B BaKyyme

MHaykums mardmTtHoro nons. Cuna AmMnepa. MarHutHblli MoMeHT. 3akoH buo-CaBapa-/lannaca. Linpkynauus Bektopa .
Cwuna NopeHua. [IBnxeHne 3apsaa B MarHMTHoM none. MarHuTHbIn noTtok. Teopema Maycca. PaboTta MarHUTHOro rnons.
OnekTpomarHnTHas nHaykums. MNpasuno JleHua. 3akoH Papapes. VIHaykTnBHOCTb. CaMonHOyKUNS.

MarHuTHoe none B BelecTse.

MarHeTukn. HanpsxeHHOCTb MarHuTHOro nons. Linpkynsauus sektopa
Mpupona marHeTnama. PeppomMarHeTukn. SHePrus MarHUTHOro Nons.
OcHOoBbI TEOPUM 3NEKTPOMATHUTHOO NOAS.

BuxpeBoe anektpuyeckoe none. Tok cMeweHns. YpaBHeHns Makceenna B MHTErpanbHOn n gudbdpepeHumansHom
hopmax, nx goU3nNYeCcKnin CMbICH.

OnekTpoMarHuTHele konebaHmsi

HesaTtyxatowue anektpomarHnTHble konebaHus. 3atyxatowme konebaHus. BolHyXOeHHbIE anekTpryeckme konebaHus.
Pe3oHaHc ToKa.

OneKkTpoMarHUTHbIE BOMHbI

BonHoBoe ypaBHeHune ons E n H. CkopocTb pacnpocTpaHeHus anekTpoMarHUTHbIX BOH. CBOWCTBA 9/1EKTPOMarHUTHbBIX
BOMH. LLikana anekTpoMarHUTHbIX BOMH.

Tema 5. BonHoBasi U KBaHTOBasi ONTUKa.

NHTepdepeHums ceeta

KOFepeHTHOCTb CBETOBbIX BONH. Ycnosus MakcuMyMa 1 MMHUMyMa UHTepgepeHLNN. MHTep(pepeHLl,l/lﬂ cBeTa oT
Pa3NnYHbIX 06beKTOB.

Ondopakuns ceeta

MpvHumn MNoireHca-PperHens. Meton 30H @peHens. dudpakuumn PpeHens n GpayHrodepa 0T pa3nunyHbIX 06 bEKTOB.
PaccesHue cserta.

Monspusauns n gucnepcms ceeta

EcTecTBeHHbI 1 Nonspu3oBaHHbIil ceeT. 3akoH Mantoca. 3akoH Bproctepa. [loiHoe nydenpenomnexune. ducnepcus
cBeTa. ONeKTPOHHas Teopus OUCNepcumn ceeTa.

Tennosoe nanyyexune

XapakTepucTuku TennoBoro nanyyeHus. 3akoHol Kupxrodpa, CtedpaHa-bonbumaHa. 3akoH cMelleHns BuHa. KBaHToBas
npvipona nsnyyeHus. MN'mnotesa MNnaxka. ®opmyna MnaHka. OnTnyeckas NMpomMeTpus.

doToadppekT. dhdekT KomntoHa. [laBneHve ceeTa
3aKoHbl BHeWHero gpotoadodoekTa. YpaBHeHne DiHWTenHa ana gotoadodoekTa.

Tema 6. OCHOBbI KBAHTOBOM Me€XaHUKU. Pu3nkKa atomMa M aTOMHOIO sigpa.
OCHOBbI KBAHTOBOI MEXAHWKI
OCHOBHbIE MONOXEHNSI KBAHTOBO MEXAHWKI

M'noTesa ne-bpoiind. CooTHoWweHNe HeonpenenéHHocTe Men3eHbepra. BonHoBas oyHKLUS 1 ee CTaTUCTUYECKMIA
cmbicn. Obuee ypasHeHune WpepuHrepa. YpasHeHue WpeauHrepa onsg ctaumMoHapHbIX COCTOAHUA. [BuxeHne
CcBOOOOHOM YacTuLbl. HacTuua B 0LHOMEPHOW NOTEHUMANbHON sMe. [poxoxaeHre YacThLbl CKBO3b NOTEHLUMANbHbIIA
6apbep, TYHHENbHbIA 3GEKT. MapMOHNYECKMI OCLUNNATOP B KBAHTOBOW MEXAHMKE.

KeaHTOBas Teopmsa atoma

Moctynatel Bopa. OnbiT ®paHka u Mepua. ATom BogopoLa no bopy: ctaunoHapHble 0pbuTbl, 3HEPrns, CNekTp
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MEXaHMKe: KBAHTOBbIE YMCNA, CNEKTP U3Ny4yeHus, npasunna otbéopa, CrvH
anekTpoHa. PepmMuoHbl u 6030HbI. MpuHUMN Maynu. Mepuoanyeckas cuctema anemMeHToB MeHoeneesa.

Anpo atoma

KETPOHHBH
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XapakTepucTuku aapa. JedekT Macchl U sHeprus cesau sapa. CrvH sapa u ero MarHUTHbIA MOMEHT. SnepHbIe Cumbl.

Mognenn sinpa. PagnoakTtuBHoe nanydeHue u ero Buabl. 3aKOH paanoakTUBHOro pacnaga. lMpaevna cmelweHuns. Anbga,
BeTa-pacnaf. [amMma usnyyeHue v ero cBoiicTea. Pe3oHaHCHoe nornoueHne ramma-usnydeHns. gpdekt Meccbayapa.

Peakumu neneHvst u cnHtesa aaep.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolLyxcs BbINOMHAETCS MO 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsATENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUs, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcs pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHBIMU PECYpcamMu, BKNOYAS:

MopsiLoK opraHn3aumm 1 ocyleCTBAEHNS 06pa30BaTeNbHON AeSATENbHOCTM MO 06pas3oBaTENbHBIM MPOrPamMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam creumaniTeTa, nporpammam MarmcTpatypbl (YyTBEpXOeH
npukasom MuHucTepcTea obpasoBaHus 1 Hayku Poccuiickoin depepaumm ot 5 anpens 2017 roga Ne301).

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICLUMX Y4eOHbIX 3aBeaeHWIA".

MonoxeHwue ot 29 nekabpsi 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBeneHNs TEKYLWEro KOHTPO/S yCNeBaeMocTu 1
NMPOMEXYTO4HOI aTTecTaumm obyyarowwmxcs gpeaepanbHoro rocyapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOr0
yupexeHus Bbicluero obpasosaHus "KasaHckuii (MpuBonxckuii) oefepanbHblil yHMBEPCUTET".

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O copMmpoBaHnM poHAa OLEHOYHbIX CPeaCcTB ANs
NpoBeeHNs TeKylLell, MPOMEXYTOYHOM 1 MTOFOBOI aTTecTaummn obyyarowmxcs jpenepanbHOro rocyaapcTBEHHONO
aBTOHOMHOro 06pa3oBaTenbHOro yYpeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuil) dpenepansHblii

yHuBeEpcuteT"".

MonoxeHue Ne 0.1.1.56-06/54/11 ot 26 okTs6pst 2011 r. "O6 aneKTPOHHBIX 06pa30BaTENbHBIX PECYpCax heaepanbHOro
rocynapCTBEHHOr0 aBTOHOMHOr0 06pa30BaTENbHONO YYpPEXAEHNS BbICWIErO NPOGECCUOHANBHOrO 06pasoBaHNns
"KasaHckuin (MprBonxckuin) doegepanbHbin yHusepeutet™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTku, permcTpauum, noaroToBKM K UCNOMb30BaHMIO B
yuyebHOM npouecce 1 yaaneHns anekTpoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 0By4HeHNs
goefiepanbHOro rocy1apCTBEHHOro aBTOHOMHOMO 06pa3oBaTebHOrO yypexaeHns Boiclero obpasosaHus "KasaHckuii

(MpuBonxckuin) henepanbHblil yHUBEPCUTET™.

PernameHT Ne 0.1.1.67-06/11/16 o1 25 sHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLIEHKM 3HaHMWA 0ByYatoWwmxcs
B (oeiepanbHOM roCyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YHpEXAEHNM Bbicllero obpasosaHus "KasaHckuii

(MpwBONXCKMIA) dhepepanbHbli yHuBepcutet™.

PernamenT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsake pa3paboTky v Bbinycka y4ebHbIX n3naHuii B
dbenepanbHOM rocynapCTBEHHOM aBTOHOMHOM 06pa30BaTeNbHOM YHPEXAEHUN BbICLIEro NPOdECCHOHaNbLHOMo

0bpasoaHus "KasaHckuit (MprBonxcknit) dpepepansHblli yHuBepcnuTeT™.

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

6.1 MepeyeHb KOMMNETEHLUNA C YKa3aHUEM 3TanoB ux popMUpOBaHUs B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOMN
nporpamMMbl U OOPM KOHTPOJISI UX OCBOEHUS

dopma KOHTpons OueHunBaemble

dran KoMneTeHUUn

TeMmbl (pa3pernbl) AUCLUNNUHBI

Cemectp 1
TeKyLLM KOHTPO/Ib

1. dusnyeckne oCHOBbI MexaHukn. MexaHundeckme konebaHus un
BOJTHbI.

1 NNaGopatoprbie OrlK-1 2. MonekynsipHas oysnkm 1 TepmoanHamMuKka.

bl I
pao 3. AnekTpocTatmka 1 aNeKTPUYECKMNA TOK.
4. OnekTpoanHaMuUKa. SNeKTPoMarHUTHble KonebaHns 1 BOMHbI.
1. dusnyeckne ocHOBbI MexaHukn. MexaHun4eckme konebaHus un
2 [TectuposaHue OrK-1 BOJIHbI.
2. MonekynspHas onaukm n TepMoanHammka.
3 |Konnoksuym OMK-1 3. dnekTpocTatmka 1 aNeKTPUYECKMNA TOK.
4. OnekTpoanHaMmnKa. DNeKTPoMarHMTHble KonebaHns 1 BOMHbI.
3ader Or1K-1
CemecTp 2
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dopmMa KoHTpons OueHuBaeMble
Oran KOMNETEHLIUM TeMbl (pa3pensbl) AMCLUNAVHBI
TeKyLL M KOHTPOJIb
5. BonHoBas u kBaHTOBas OnTuKa.
1 ﬂ:ggijoprle Or1K-1 6. OCHOBbI KBAHTOBOW MexaHuku. Puramka atoma 1u aTOMHOro
p anpa.
5. BonHoBas v KkBaHTOBas ONTUKA.
2 |TectmpoBaHue Or1K-1 6. OCHOBbI KBAHTOBOW MexaHuku. Pursmnka atoma n aTOMHOro
aapa.
5. BonHoBas u kBaHTOBas ONTuKa.
3 |Konnoksuym Or1K-1 6. OCHOBbI KBAHTOBOW MexaHuku. duramnka atoma 1u aTOMHOro
aapa.
Ok3ameH OrlK-1

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMEeTeHU N Ha Pa3/INyHbIX ITanax ux q‘.)OpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

y4ebHO-NporpaMmMHoro matepuana B 06beMe,
Heobx0OMMOM NS fanbHelWwen yuebbl 1
npencTosiein paboTbl MO CRELUANbHOCTY,
CNPaBWCS C BbINMONHEHVEM 3a0aHWA,
NpenyCMOTPEHHbIX MPOrpamMmMoii AUCLIMMMNVHDI.

npo6enbl B 3HAHNSAX OCHOBHOIO
y4ebHO-NporpaMMHOro matepuwana, fonyctun
NPUHLMNANbHBIE OWMOKU B BbIMOMHEHUN
npeaycMOTPEHHbIX NPOrpamMMon 3agaHnin n He
cnocobeH NpPononXuTs 0byyeHne nnu
NPUCTYNUTb NO OKOHYaHWM yHMBEpcUTeTa K
npogoeccroHanbHon oesTenbHocTh 6e3

Kputepum
®Popma OLLeHUBaHUA 3ran
KOHTpOns
OTnn4YHO Xopoluo Y nosn. Heyn.
Cemectp 1
TekyLLUA KOHTPONb
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHne 1 ObopynosaHue u
paboThl MeToAbl NICNONb30BaHbI |METOAbl NCMONb30BaHbl (METOAbl YACTUYHO MeToAbl NCMOMb30BaHbI 1
npasunbHo. MNposiBneHa |8 OCHOBHOM MPaBuMIbHO. [MCNONb30BaHbI HenpasuWibHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MposieneHa |lMposiBneHa
TeopeTuyeckas TeopeTnyeckas yooBfeTBOpuTENbHAa  [HEeyooBneTBopuUTENbHas
noaroToBka. noAroToBka. TeopeTtuyeckas TeopeTuyeckas
Heobxoaumble HaBblkn [HeobxoauMble HaBblky  [MOAFOTOBKA. noAroToBKa.
W YMEHWS NOMHOCTBIO (U yMEHUs B OCHOBHOM  [Heobxonmmble HaBblku  |HeobxoamMble HaBbIKK
ocBoeHbl. Pesynbtar  |ocBoeHbl. PesynbTar N YMEHUS 4aCTUYHO N YMEHWNS HE OCBOEHbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [Peaynbtat
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
Lensim. uensm. COOTBETCTBYET eé Lensm.
Lensim.
TecTtupoBaHue |86% npasuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWbHbIX OTBETOB. |[OTBETOB U MEHEE. 2
Konnoksunym Bbicokunin ypoBeHb CpenHuii ypoBeHb Huakuin ypoBeHb HeynosneTtsopuTenbHbIA
BMafeHns MatepranoM |[BnageHus MatepuanoMm (BnafeHus Matepuanom |ypoBeHb BnafeHus 3
no Teme. lNpesocxonHoe|no Teme. Xopouwee no Teme. marepuanom no Teme.
yMeHve yMeHve YpoenetsoputenbHoe [HeymeHue
cbopmynmpoBsaTtb CBOU  (OOPMYyNMpPOBaTb CBON  |yMEHune hbopmynmposaTtb CBOU
Mblcnu, obcyxaathb Mbicnu, obcyxaaTb chopMynmpoBaTtb CBOU  [Mbicnun, obcyxaathb
ONCKYCCUOHHblE INCKYCCUOHHbIE Mblcnu, obcyxaatb ONCKYCCUOHHblE
nonoxeHus. NMpekpacHo|NoNoXeHNs. XOpowWwo  [AUCKYCCUOHHbIE MONOXEHUSI.
OCBOEH MOHATUIHbIN OCBOEH MOHATUHbIN NonoXeHus. MoHATWMIHBIA annapat
annapar. annapar. MNoHATWIAHBIA annapaTt  [He OCBOEH.
MpooemoHcTpupoBaH  |[1pOAEMOHCTPUPOBAH  |OCBOEH YACTUYHO. [MpooemoHcTpupoBaH
BbICOKWU YPOBEHb cpenHuii ypoBeHb MNpoaeMoHCTpMpoBaH |HeynoBneTBOPUTENbHbIN
NMOHUMaHWA Matepuana. |MoHMMaHns maTepuana. [yaoBNeTBOPUTENbHbBIA  |ypOBEHb NOHUMAaHNS
YpPOBEHb NOHMMAaHNA matepwvana.
matepuana.
3auTteHo He 3auteHo
3auer Obyuvarowwmiics oBHaPYXMn 3HaHne ocHoBHOro  |Obyyatowniics 06HaPYyXWN 3HAYUTENbHBIE

OOMNOMTHNTENbHbBIX 3aHATUA NO COOTBeTCTBy}OLIJ.eﬁ
ancumninHe.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,
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cucTemaTmyeckoe u
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
matepvana, yMeHue
cB0O60OAHO BbINOMHATb
3agaHus,
npenycMOTPEHHbIe
nporpammon, yceoun
OCHOBHYIO NUTEpaTypy U

y4ebHO-NPOrpaMMHOro
martepwana, ycrnewHo
BbIMNONHWUN
npenycMoTpeHHble
nporpamMmor 3agaHus,
YCBOWN OCHOBHYIO
nuteparypy,
peKoMeHO0BaHHYyo
nporpammorn

y4ebHO-NPOorpamMMHOro
matepvana B o6beme,
Heobxo0aMMoM ans
JLanbHewemn y4ebbl n
npencrosiwei paboTs
no npodpeccun,
CnpasunIcs ¢
BbINONMHEHWEM 3a0aHWNA,
NpeayCMOTPEHHbIX

B 3HAHMWSIX OCHOBHOIO
y4ebHO-NPOorpaMMHOro
martepuana, Lonyctun
NPUHLMNMANnbHbIe
owWwunbKM B BbINONHEHWUN
NpenyCMOTPEHHbIX
nporpamMmor 3afaHuin n
He cnocobeH
NPOLONXUTb 00yyeHme

Kputepum
®opma OL,eHNBaHU 3ran
KOHTpOnsi
OTnN4YHO Xopoluo Y nosn. Heyn.
CemecTp 2
TeKywW Ui KOHTPONb
NabopatopHble [ObopynosaHue u O6opynoBaHue 1 O6opynoBaHue 1 ObopynosaHue un
pa60TbI MeToObl NCMONb30BaHbl |METOObl NCMONb30BaHbl |METOObl HACTU4YHO MeToObl NCMNONTIb30BaHbI 1
npaBnbHO. I'Ipo;IBneHa B OCHOBHOM NpaBUbHO. MCNONIb30BaAHbI HenpasunnbHO.
npesocxonHas MposiBnena xopowas  |npaewnbHo. MNMposieneHa |lMposieneHa
TeopeTmnyeckas TeopeTn4eckas yaooBneTsopuTenbHas HeynosneTsopuTenbHas
noaroToBka. NMoLAroToBKa. TeopeTumyeckas TeopeTmyeckas
H606XO,EI,I/IMbIe HaBblKU HeO6XO,EI,I/IMbIe HaBblK/ |[NOAroToBKa. noaroToBka.
N yMeHnsd NONHOCTbIO N ymeHunsa B OCHOBHOM H606X0)J,VIMbIe HaBblKU HeO6XO,D,VIMbIe HaBblKU
OCBOEHHbI. PesyanaT OCBOE€EHpbI. PesyanaT N yMeHuns 4aCctn4Ho N yMEeHUA He OCBOEHDbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [PeaynbTat
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBEeTCTBYeT eé
uensm. Lensm. COOTBETCTBYET eé Lensm.
uensam.
TecTnpoBaHue [(86% npaBunbHbIX Ot171% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
0TBETOB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 2
Konnokeuym Bbicokuin ypoBeHb CpenHuii ypoBeHb Hwn3kunih yposeHb HeynoBnetBopuTEnbHbINA
BNafeHns MatepranoM [BnafeHus MaTtepuanom (BnafeHus Mmatepuanom |ypoBeHb BnafeHus 3
no Teme. lNpesocxogHoe|no Teme. Xopolee no Teme. marepuanom no Teme.
yMeHne yMeHne YposnetsoputenbHoe |(HeymeHue
cbopmynmpoBsaTtb CBOW  ((OOPMYyNMpPOBaTb CBON  |yMEeHune bopmynmposaTtb CBOU
Mblcnu, obcyxaatb Mbicnn, obcyxaaTb chopMynmpoBaTb CBOU  [Mbicnun, obcyxaathb
ONCKYCCUOHHblE INCKYCCUOHHbIE Mblcnu, obcyxaatb JONCKYCCUOHHblE
nonoxeHus. NpekpacHo|NoNoXeHNs. Xopowo  [AUCKYCCUOHHbIE MONOXEHUSI.
OCBOEH MOHATUAHBIN OCBOEH MOHATUNHbIN NoNIoXeHns. [MoHATMAHBIN annapat
annapar. annapar. MOHATUAHBIA annapat  |HE OCBOEH.
MpooemoHcTpuposaH  |[1pOAEMOHCTPUPOBAH  |OCBOEH HYACTUYHO. [MpooemoHcTpupoBaH
BbICOKMWIA YPOBEHb CcpefHuin ypoBeHb MpooemoHCTpUpoBaH  |HEYLOBNETBOPUTENbHbIN
NMOHUMaHWA Matepuana. [MoHMMaHus MaTepuana. [yaoBneTBOPUTENbHbBIA  |ypPOBEHb NOHUMAaHNS
YPOBEHb NOHMMAaHNA matepwvana.
matepuana.
Ok3ameH O6yuatowwpniics Obyyatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun oBHapyXun nonHoe 0BOHapyXun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HaumTenbHble Npobenel

3HaKoM C OUCUMMNAUHbI, MoKasan [nporpaMmoii, 3HaKoM C  (Unn NPUCTYNUTb NO

JOMONHUTENbHOM cuctematmyeckun OCHOBHOW NuTepartypou, |oKoHYaHnn

nuTepaTypomu, XapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K

pekomeHO0BaHHOM oucuunnuHe n nporpammor npodpeccroHanbHom

nporpammonm cnocobeH K nx OMCLUMNAWHBI, 0ONYyCTWN |aesTenbHocTu 6e3

OUCUUMNINHBI, YCBOUST  [CaMOCTOATENIbHOMY NOrpeLWHOCTN B OTBETE |LOMONHUTENbHbIX

B3aMMOCBSA3b OCHOBHbIX [MOMOMIHEHMIO U Ha 9K3aMeHe 1 npu 3aHATUIA NO

MOHSATUIA ONCUMNNAWHBI B |0BHOBNEHUIO B X04€ BbINOSIHEHUN COOTBETCTBYOLIEN

UX 3Ha4YeHUn ans nanbHenwer y4ebHol  [ak3amMeHaLMOHHbIX JucumnnvHe.

npuobpeTtaemoit paboTbl 1 3agaHuii, Ho obnapaet

npodpeccuun, nposisun  |NPogoeccnoHanbHom Heobx0aUMbIMM

TBOpYeckue LeaTenbHOCTU. 3HaHUAMN ONs nx

cnocobHocTn B yCTpaHeHns nog

NOHMMAHWW, N3NO0XEHUN pyKOBOLCTBOM

1 MCNONb30BaHUN npenogasarens.

y4ebHO-NPOrpamMMHOro

marepuvana.

% DAEKTPOHHBIH
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6.3 TunoBble KOHTPONbHble 3aAaHUS WU UHble MaTepuabl, He06X0AUMbIe ONSl OLLEHKN 3HAaHUIA, YMEHUH,
HaBbIKOB U (MK) ONbITa AEATENLHOCTU, XapakTepuU3yHoLLLMX 3Tanbl hOPMUPOBaHMS KOMMETEeHLUiA B NpoLecce
0CBOEeHuUsi o6pa3oBaTteslbHOW NPOrpaMMmbl

Cemectp 1

TeKyLLuit KOHTPOIb

1. TabopaTtopHbie paboTbl

Tembl 1,2, 3, 4

NabopaTtopHble 3aHATUS

Na6opatopHas pabota €1. ObpaboTka pe3ynbTaToB U3MEPEHWNA (OUINHECKINX BENTUYUH.

NabopaTopHas paboTa €2. OnpeneneHne YyCKOPEHUS CUNbl TSXECTV Npu cBOOGOAHOM NafeHun Tena.
NabopaTopHas paboTa €4. /13yyeHne konebaHmii MaTeMaTnyeckoro n oU3nN4eckoro MasTHUKOB

NabopatopHas paboTa €5. M3ydeHne BpawatenbHOro OBUXEHNs Ha KpecToobpasHom MasiTHuke Obepbeka.
NabopaTopHas paboTa €6.0OnpeaeneHne OTHOWEHNUS TENNOEMKOCTEl rasa Metofom KnemaHa-Ilesopma.
NabopaTopHas paboTa €7. OnpeneneHne BA3KOCTM XUAKOCTU MeToaoM CTokca.

NabopatopHas paboTa €8. N3ydeHne paboTbl 31eKTPOHHOIro ocuuaiorpadga.

NabopatopHas paboTa €9. N3yyeHune razoBoro paspsaa v reHepauns penakcaunoHHbIX konebaHuii.
NabopaTopHas paboTa € 10. N3yuyeHne 3aBUCMOCTU COMPOTUBIEHUS METANJIOB OT TeMNepaTypsbl.

2. TectupoBaHue
Tembl 1, 2

1. lMonoxeHne maTepuanbHOM TOYKN B EKAPTOBbLIX KOOPAMHATAX 3a4aH0 YypaBHEHUEM 1 = 4 ex+2t ey+ 2t2 ez (M) .
YpaBHeHue TpaekTopun Tena B UMeeT B1A?.

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. MatepmanbHas To4ka OBUXETCS NO OKPYXHOCTW paanyca

R= 800 cm ¢ Bo3pacTatowei ckopocTtbio V= 2t M/c NonHoe

YCKOPEHMe TOYKM Yepes 72 CeKyHAbl OT Ha4yana ABUXEHUS YUCNIEHHO 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 BpaLasch C yrnoBON CKOPOCTbIO w = 4 paf/C N0 OKPYXHOCTM pagunyca S5CM NMEET yrnosoe
ycKopeHme?..

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

4. Vimnynbc Tena maccomn 50. Kr, neTswero co CKopocTbio

.. 720 M/MVH YUCNEHHO paBeH?

BAPUNAHTbI OTBETOB: 1)540«r m/c 2) 600kr m/c 3) 660kr M/c

4) 720kr m/c 5)780kr m/c

5. MatepuranbHas To4ka (Teno Maccoi 2Kr) ABUXETCS MO OKPYXHOCTU paauyca R= 16 CM ¢ Bo3pacTaioLlent CKOPOCTbIo
V= 2t M/c HopmanbHas coctasnsiowas cunbl AeACTBYIOWEN Ha Teno Yepes 3..CeKyHObl OT Hayana OBUXEHUS YUCTIEHHO
pasHa?

BAPVAHTbI OTBETOB: 1) 200H 2) 320H 3) 400H

4) 800H 5) 1600H

6. Ecnn koadbdpuumeHT TpeHns u=0.3, To Ha Teno Maccor m = 5kr, ABUXyLeecs No HakNoOHHOW NnockocTn nog yrnom 300
K TOPW3OHTY OENCTBYET CMna TPEeHWUS paBHas NnpuMepHo?.

BAPVAHTbI OTBETOB: 1)20,4H 2) 15,27H

3) 12,75H 4) 7,65H 5) 2,25H

7. KoopanHaTbl LLeHTpa Macc CUCTEMbI HacTuL, ¢ Maccamy m1 = 3 Kr m2 = 6 KT, U306paxXeHHO Ha PUCYHKE PaBHbI
BAPVAHTbI OTBETOB: 1) 3 2)4

3)54)65)2,676) 3,33

8. Nmeem Heckonbko Ten 1,2,3,4, HAXOASWNXCS Ha Pa3HO BbicOTE OT MOBEPXHOCTM 3emnun. Kakue Tena umetot
OANHAKOBYIO NOTEHLMANbHYIO SHEPru?

BAPVAHTbI OTBETOB: 1)@3 n €2

2) @31 €1 3)93 1 €4 4) Bce 5)@1n @2

9. Ecnv noteHumnanbHas sHeprus Tena Ha BbicoTe 5 MeTpoBs

oT 3emnu paeHa 60X, TO BENNYMHA CUMbI TAXECTU, AENCTBYIOWEN Ha TeNo pasBHa?

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

10. Ban paguycom 5 cM, Mmaccoin40. Kr BpaLwaeTcs BOKpyr CBoew ocu. Ecnu cyMMapHbIi MOMEHT BHELWHWX CUST paBeH
4yMcneHHo 2 HM ,TO yrnoBoe yCKOpeHne Bana paBHO?.

BAPUVAHTBI OTBETOB: 1) 20 p/c2 2) 40 p/c2 3)60 p/c2

4) 80p/c2 5) 100 p/c2

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

MOM CTep>kHe 0nmHon 40 cM.

MoMeHT uHepumn cuctembl oTHocuTenbHo ocn OO’ paseH?

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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BAPVAHTbI OTBETOB: 1)36x10-4 krm2

2) 30x10-4 krM2 3)13,2x10-4 krm2 4) 18,4x10-4 krM2 5) 64x10-4 krm2

12. Monblid umnmHap maccoi 10 kr 1 pagnycom ?5¢cM katntcst 6e3 npockanb3blBaHUs MO FOPU30HTaNbHON NOBEPXHOCTM
CO CKOpOCTbIO ?2 M/c. OTHOLWEHNE Ero KUHETNYECKOWN SHEPTUU

nocTynaTenbHOro ABUXEHUS LEHTPa Mace K KWHETUYECKON SHEPrmM BpalLeHUs paBHO?.

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

13. Ecnun yactuua maccoit 100 r konebneTcst No 3aKoHy

X=5 cos (15 t+ 1/6) (cM) roe ( X- koopAnHaTa 4acTuubl ), TO BEMYMHA aMNanTy bl yCKOPEHNS YacTuubl 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 pucyHke Bbllwe nNpencTaBneH rpadork 3atyxatowmx konebanuii. Mepron konebaHuii paBeH??

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

15. Ecnn koopauHata YacTtuusl Maccon 200r co BpeMeHeM uaMeHseTcs no 3akoHy X=5,4e 0,2 t cos(10 t + 1/6) (cm), To
[0BPOTHOCTb cUCTeMbl Bnmaka K?.

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

16. Ecnn Teno maccoi 200 r coBepluaeT konebaHusi B yCTaHOBUBILEMCS peXuMe Mo 3aKoHy x=2cos(30t+n/4); (M) To
yactoTa KonebaHuin cucTeMbl paBHa?

BAPVAHTbI OTBETOB: 1) 20p/c 2) 3,98 'y 3) 30 p/c

4)3,18Tu5)4,78 Ty

17. Ecnm nctoyHuk konebaHuii ¢ nepnogom 0.005 ¢ Bbi3biBaeT B BOAE 3BYKOBYIO BOSIHY C AIMHON BOMHbI 7.175 M, TO
CKOPOCTb 3ByKa B BOAe paBHa?

BAPVAHTbI OTBETOB: 1) 1831 m/c 2) 1738 m/c 3) 1637 m/c

4) 1575 m/c 5) 1435 m/c

18. Ha pucyHke npencraBneHa B OMKCMPOBAaHHbIA MOMEHT BPEMEHW 3aBUCUMOCTb CMELLEHMS YacTuy, cpenbl (CM) OT
KoopauHart X(Mm).

Ecnu yactota konebanuii pasHa 100 M, To pazoBasi CKOPOCTb BOMHbI 6amn3ka k2.

BAPVAHTbI OTBETOB:1)100 m/c 2)150 m/c 3)200 m/c

4)250 m/c 5)300 m/c

19. YpaBHeH1e Nnockoi BofHbl B cpeae 6e3 3atyxaHus UMeeT BUA:

&(X,1)=3 cos(0.5t -1x )cM. BonHoBOE 4ncno pasHo

BAPVAHTbI OTBETOB: 1) 2,5 m-1 2) 2 M-1 3) 1,5 m-1

4)1 m-15) 0,5 m-1

20. PoTOHHAs pakeTa OBUXETCSH OTHOCUTENBHO 3eMIM CO CKOPOCTbIO YncneHHo pasHoi 0.5C . Xon BpeMeHu B pakete ¢
TOYKM 3peHmnsi 3eMHOro HabnopaTens samennutcs B .. pas? (C -ckopocTb cBeTa)

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 Macca BelecTtsa pasHa??

BAPVAHTbI OTBETOB:1) 31x10-3kr 2) 35x10-3kr 3) 65x10-3kr

4) 23x10-3kr 5) 28x10-3kr

22. MNonb3ysicb NPELCTABNEHHBIMM B NPUIOXEHNN (oparMeHTamy Tabnuubl MeHaeneesa onpenenvTb Maccy atomMa
(Monekynbl) H2

BAPNAHTbI OTBETOB: 1) 0,34x10-26kr 2) 5,32x10-26kr

3) 4,65x10-26kr 4) 4,48x10-26kr 5) 6,64x10-26kr

23. lns1.2 moneni ngeanbHOro rasa cornacHo rpadurky, npeactTaBneHHoOMy Ha pUCyHKe, NpsiIMol €3. COOTBETCTBYET
nasneHue.

BAPVAHTbI OTBETOB:

1) 16,62x105 Na 2) 12,46x105 MNa 3) 9,35x105 IMa 4) 6,23x105 lMa 5) 8,31x105 lNa

24. Mpwu HopManbHbIX ycnosusax ?3 monst O2 3aHNMaloT 06bEeM PaBHbIA?..

BAPVAHTbI OTBETOB: 1)11,2n 2) 22,4n 3) 44,8n

4) 67,2n 5) 89,6n

25. NiameHeHne Temnepatypbl Ha 50K rasa renus maccor ?4r N3MeHSIET ero BHYTPEHHIOID SHEPTUIO Ha... (ra3 cunTaTtb
naoeanbHbIM)

BAPVAHTbI OTBETOB:1) 24,93 IOx 2) 2077,5 Ox

3)12 46,5 x 4)1038,75 Ox 5) 623,25 Ox

26. Ecnn 2 mons CO2 paclwmpsitoTes B 2,7 pasa npu nocTtosiHHoi Temnepatype T=7300 K, To paboTta pacwupeHus rasa
paBsHa..

BAPNAHTbI OTBETOB: 1)2493 Ix 2)3324 I 3)4986 Ix

4)7479 Ox 5) 9972 Nx

27. Ecnu monspHas TennoemMkocTb aszoTa pasHa 20.775 Ix/mMonbK, To ero yaenbHas TENN0EMKOCTb pasHa?
BAPVAHTbI OTBETOB: 1) 10,39 kx/(kr K) 2)0,74 xOx/(kr K)

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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28. Ecnun cpenHas kBagpatmyHas ckopoctb Monekyn npu temnepatype T =300 K pasHa 483 m/c, To aT0T ras”?..
BAPVAHTbI OTBETOB: 1) Bogopona 2) kucnopog 3) aproH

4) yrnekucnolii ras 5) renvia

29. CpenHsia nnvHa ceobogHoro npobera Mmonekyn aproHa npu P=1.05x105 Ma n T = ?300 K paBHa?. (3¢0heKTUBHBIA
InameTtp monekyn cMm. lMpunoxexue).

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.moneit rasza paclwmpsitotcsi usotepmuyeckn ot obbema V1 = 2 n o obbema V2 = 5.4 1, To NIPUPOCT SHTPONMK
CUCTEMbI paBeH?..

BAPVAHTbI OTBETOB:1) 41,55 Ox/K 2) 49,86 Ox/K

3) 58,17 Ox/K 4) 66,48 Ox/K 5) 74,79 Ox/K

3. Konnoksuym

Tembl 3, 4

1. DnekTpmyeckoe none B Bakyyme. 3aKOH CoXpaHeHus 3apsna. 3akoH KynoHa. HanpsxeHHOCTb 1 noTeHuman
9neKTpocTaTMyeckoro nons. MpuHUMN cynepno3numm nonei.

2. SnekTpuyeckumin gunonb. PacyeT nons ounons.
3. Teopema OcTporpanckoro-lraycca n ee NpMMEHEHNE K BbIYUCTIEHNIO HAMPSAXEHHOCTU NONS OT Pa3HbIX TEN.

4, SneKTqueCKoe none B ON3NEKTpPUKax. nOJ'IFIprIe N HenonsipHble MONeKynbl. Jnnonb BO BHEWHEM O0OHOPOOHOM
3NIEKTPUNYHECKOM none.

5. MNonsipusauns AnanekTpuKoB: OpUeHTaLMoHHas n aedopmaumoHHas. Bektop nonspusaunn. Cessb Mexay
NMOBEPXHOCTHOWM MNOTHOCTBIO CBA3AHHbBIX 3aPAA0B Y BEKTOPOM MOAsapusaLun.

6. HanpsaxeHHocTb nons B auanekTpuke. Teopema ["aycca onsg nons B UanekTpuke.

7. MNpoBoHUKM B anekTpocTaTnyeckom none. PacnpeneneHune 3apsnos B NPOBOAHMKAX (BHYTPM NMPOBOAHMKA U HA €ro
NMOBEPXHOCTN).

8. OnekTpoeMKocTb NPoBOAHUKOB. KoHaoeHcaTopbl. CoeanHeHne KOHLEHCaTOPOB.

9. DHeprus anekTpNYecKoro nNons. SHePrus CUCTEMbI TOYEYHbIX 3aps 008, 3apPSXKEHHOro NPOBOAHMKA.

10. MNOCTOAHHbBIN 3NEKTPUYECKUIA TOK, €ro XapakTePUCTUKN 1 YCNOBMUS CYLLECTBOBAHMS.

11. MNocToAHHbIN anekTpuyeckuin Tok. 3akoH Oma ans uenn. 3akoH Oma B ondbdoepeHumanbHoin opme.

12. OneKkTponpoBOAHOCTL METANNOB. DKCNEPUMEHTANBHOE A0KA3aTENbCTBO SNEKTPOHHOM NPUPOALI TOKA B METannax.

13. Knaccmnyeckas Teopums anekTponpoBOAHOCTM MeTanoB. Beioa 3akoHoB Oma n BugemaHa-®paHua 13 anekTpoHHOM
Teopumn. TpyLHOCTU KNACCUYECKOR TEOPUN MPOBOAMMOCTM.

14. MarHutHoe none B Bakyyme. 3akoH bno-Casapa-Jlannaca.

15. 3akoH Amnepa. [eicTBre MarHUTHOrO NOMS Ha OBUXYLMIACS 3apsaa.

16. 3aKOH NONHOro ToKa ONs MarHUTHOrO NONS B BakyyMe.

17. MarHnTHOe none coneHounpa n Toponaa.

18. PaboTa no nepemeLieHunio NPOBOAHMKA U KOHTYpa C TOKOM B MarHUTHOM Nofe.
19. MarHutHoe none B BewecTse. MarHNTHblE MOMEHTbLI aTOMOB 1 9N1EKTPOHOB.
20. Owna- n napa- marHeTn3M. HamarHmyeHHocTb. MarHnTHoe none B BelecTse.
21. 3aKOH MOMHOro TOKa A4/11 MarHUTHOrO NONS B BELWECTBE.

22. beppomarHeTuku, nx CBOMCTBA MU UX Npupoaa.

23. OnekTpomarHuTHas nHaykums. Onbitel @apages. MNpasuno NleHua.

24. DHeprns MarHNTHOro nons.

25. BuxpeBoe anekTpuyeckoe none. Tok CMeLLEHNS.

26. YpasHeHve Makcsenna v ux aHanus.

27. 9nekTpoMarHuTHble konebaHusi. Buabl. Xapaktepuctuku.

28. OnekTpoOMarHUTHbIE BOMHbI. XapakTepucTukn. SHeprus.

3auer

Bonpochl k 3a4eTy:

1. OnemeHTbl KMHematukn. Tpaektopus. NepemeweHmne. CkopocTb. YckopeHue. MMyTb.

2. Yron nosopoTa. Yrnoeas ckopocTb. CBA3b NMHERHON 1 YrNOBOW CKOPOCTK. YINOBOE YCKOPEHUE.

3. dunHammka matepuranbHoOi To4kn. 3akoHbl HbloToHa.

4. InHamuka TBepaoro tena. LleHTp macc. 3akoH ABMXEHUS LeHTpa Macc.

5. PaboTa B MEXaHMKE.

6. KuHeTnyeckas n noteHunanbHas aHepruu.

7. InHamuka BpaluaTtenbHOro ABUXEHNS TBEPAOro Tena.

8. MOMeHT cunbl, MOMEHT MMMYfbCa, MOMEHT MHepLUun. KnHetnyeckas sHeprus spallarolerocs tena.

9. 3akoHbI COXpaHeHns (MMMNynbca, SHEPrMN, MOMEHTA UMMYNbCa).

10. OnemeHTbl cneunanbHon Teopun 0THoCcUTENbHOCTU. MocTynatel diHwTenHa. MNpeobpasoBaHus koopamHat JlopeHua.

11. OCHOBbI PENATUBMCTCKON ANHAMUKMN.

PerncrtpaumoHHbiin Homep 1029189119
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12. B3ammocBs3b Macchbl 1 SHEPrnn B PENSITUBUCTCKO MEXaHUKeE.

13. OCHOBHOE ypaBHEHNE MONEKYNSPHO-KMHETUYECKON TeopUn (BbIBOA).

14. Yucno cteneHelh cBoboapbl Monekyn. 3akoH paBHOMEPHOrO pacnpeneneHns SHeprum no Yncnam cteneHein ceobonbl
Moneky”n.

15. 3akoH pacnpeneneHns Monekyn no CKOpocTsM (pacnpeneneHne Makcsenna).

16. Pacnpenenenne BonbumaHa. BapomeTtpudeckas gopmyna.

17. BHyTpeHHsAs aHeprus. Tennota u pabota B TEpMOANHAMUKE.

18. lNepBoe Ha4yano TepMOLAMHAMUKIN N €ro NPUMEHEHME K pa3HbIM NpoLeccam (M30XOPHbIN, N30TEPMUYECKNIA,
n306apHbIli, anmabatHbii).

19. SdphekTnBHBIN AnameTp. CpenHss onuHa ceobonHoro npobera monekyn. Bpems penakcaumm.
20. SlBneHust nepeHoca (ondpdpysuns, TeNNONPOBOLHOCTb, BHYTPEHHEE TPeHWe). Y paBHEHUS.
21. Kpyrosble npouecchl. K.IN.[. Tennosow 1 xonogunbHon MawuHbl. Lukn KapHo. K.I1.0. unkna KapHo (BbiBog).

22. OHTponus. CeoncTea aHTponun. BTropoe Havano TepmMoanHammkin. CTaTMCTMYECKUA CMbICT BTOPOro Havana
TEPMOLAMHAMUKMN.

23. OnekTpunyeckoe none B Bakyyme. 3aKOH coxpaHeHus 3apsaa. 3akoH KynoHa. HanpsxxeHHOCTb u noTeHuman
anekTpocTarTmyeckoro nons. MpuHumMn cynepnosvnumm nonei.

24. OnekTpunyecknin gunonb. PacyeTt nons gunons.

25. Teopema Octporpanckoro-laycca n ee NnpUMEHEHNE K BbIYUCIEHNIO HANPSAXEHHOCTW NONS OT pasHbIX TEN.

26. OnekTpunYeckoe rnone B AuanekTprkax. MonsipHble 1 HenonsipHble Monekynbl. Ounosb BO BHEWHEM O4HOPOAHOM
3NEKTPMNYECKOM MNOne.

27. MNonsipusauns GUaNeKTPUKOB: OPUEHTALMOHHANA 1 AedhopMaunoHHast. Bektop nonspusauun. Cesiab Mexay
MOBEPXHOCTHOW MNIOTHOCTbLIO CBSI3AHHBIX 3aPAL0B 1 BEKTOPOM Mosipr3auum.

28. HanpsixeHHocTb nonsi B ananekTpuke. Teopema Faycca ons nons B AUaNeKTpuke.

29. NpoBoaHWKK B anekTpocTaTMyeckom none. PacnpeneneHne 3apsaaos B NPOBOOHUKAX (BHYTPW MPOBOLHMKA W Ha ero
NMOBEPXHOCTN).

30. OnekTpoemkocTb NpoBoaHNKOB. KoHaeHcaTopbl. CoeanHeHne KOHAEeHCaTopoB.

31. OHepruns anekTprnYeckoro nons. SHePrus CUCTEMbl TOYEYHbIX 3aPSALO0B, 3aPSAXKEHHOr0 MPOBOAHNMKA.

32. [oCTOSHHBIV 9NEKTPUYECKNI TOK, €r0 XapakTepUCTKN 1 YCNOBUS CyLECTBOBaHNS.

33. MNocTosHHBIV anekTpuyecknii Tok. 3akoH Oma ans uenun. 3akoH Oma B guddepeHumansHon goopme.

34. OnekTpPonpoBOAHOCTb METANNOB. DKCNEePUMEHTaNbHOE 00Ka3aTeNbCTBO 3NEKTPOHHON NpMpodbl TOKa B MeTannax.

35. Knaccuyeckas Teopusi anekTponpoBOAHOCTY MeTannoB. Beieoa 3akoHoB Oma 1 BuaemaHa-dpaHua 13 anekTpoHHoi
Teopun. TpyAHOCTU KNTACCUYECKOW TEOPUM MPOBOAVMMOCTH.

36. MarHuTHOe none B Bakyyme. 3akoH brno-Casapa-/lannaca.

37. 3akoH Amnepa. [lecTBUE MarHUTHOrO NOAS Ha OBUXYWMIACS 3apsaa.

38. 3aKkOH MOMHOro TOKa 4N MarHUTHOrO MONS B BakyyMme.

39. MarHuTHOE none coneHomaa n Topouaa.

40. PaboTa no nepemelLeHnio NMPOBOAHMKA 1 KOHTYpa C TOKOM B MarHUTHOM Mone.

41. MarHuTHOe none B BewwecTtse. MarHUTHbIE MOMEHTBI aTOMOB 1 3N1EKTPOHOB.

42. lna- v napa- MmarHetnam. HamarHnyeHHoCTb. MarHutHoe none B BeLECTBE.

43. 3aKOoH NOMHOro ToKa A5 MarHUTHOrO NONs B BELLECTBE.

44. deppomarHeTukn, X CBOMCTBa U NX NpUpoaa.

45. DnektpomarHuTHasa nHaykums. Onbitel @apages. MNMpasuno JleHua.

46. DHeprus MarHUTHOro nons.

47. BuxpeBoe anekTpuyeckoe none. ToK CMeLeHMs.

48. YpasHeHne Makceenna v nx aHanms.

49. OnekTpoMarHnTHole KonebaHus. Buabl. XapakTepucTuku.

50. OnekTpoMarHuTHbIE BOMHLI. XapakTepucTukn. SHeprus.

CemecTtp 2

TekyLUn KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 5, 6

NabopaTtopHble 3aaaHns

NabopatopHas pabota €1. iamepeHne yaenbHOro 3apsiia anekTpoHa

NabopaTtopHas paboTa €2. N3yyeHne pacnpeneneHnst MarHMTHOro Nosst BAO/b OCK CofeHonAaa.
NabopatopHas paboTa €3. OnpeneneHne ropu3oHTaNbHOM COCTaBNSOWER MarHUTHOW UHOYKLUMWA MAarHUTHOTO MOnst
3emnn.

NabopatopHas paboTa €4. /3ydeHne SBNeHUs MHTEPEPEHLNN.

NabopatopHas pabota €5. N3yyeHne andgopakuum ceeta.

NabopaTopHas paboTa €6. 13yyeHne 3aKOHOB TEMNOBOr0 N3NyYeHUs

NabopatopHas paboTa €7. O3HakoMeHne ¢ paboToi razoBoro nasepa.

NabopatopHas pabota €8. CnekTp atoma BogopoLa

NabopatopHas paboTa €9. SkcnepuMeHTanbHoe noateepxaeHune noctynartos bopa. OnbiT dpaHka u Mepua.

3AEKTPOHHELBH
Bl YHHBEPCHTET

ARl i AN OHHE AHATHTAHES AR CHCTEMA Ky
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2. TectupoBaHue

Tembl 5, 6

1.Y nnockow anekTpoMarH1THOM BOMHbI, YaCTb KOTOPOI n306paxeHa Ha puC., ANMHA BONHbI PaBHa (B MKM):
BAPVAHTbI OTBETOB: -: 0,4 -:7,5-:0,133-:0,5-: 0,3

2. Ha pucyHke npencraeneHa MrHOBEHHas ooTorpadoms aneKkTpu4eckon CoCcTaBnStoWen 9neKTpoMarHuTHOM BOSHbI,
nepexogsuwein n3 cpedpl 1 B cpedy 2 nepneHaukynapHo rpanluue pasgena AB. Ecnu cpepa 1-Bakyym, TO CKOPOCTb CBETA
B cpefe 2 paBHa (*108)m/c?

BAPVWAHTbBI OTBETOB: -:2,4-:3,0-:0,13-:2,0-: 3,3

3. OnTtnyeckas onuHa nyTy B Npo3payHoi nnacTuHKe ¢ nokasarenem npenomneHns n= 1,63 paeHa (B MM):
BAPVAHTbI OTBETOB: -: 7,26 -: 4,89 -: 4,80 -: 3,99 -: 4,50

4. OnTuyeckas pasHocTb xona nyyeid 1 n 2 pasHa A=0,35 mkM. [py cnoxeHnm nysun garoT MuHuMyM ¢ m=0 ons ceeta
ONNHOW BOMHbI (B MKM):

BAPVWAHTbBI OTBETOB:-:9,0-:8,0-:0,2-:0,7-: 1,3

5. PasHocTb xo4a ABYX MHTEPGEPUPYIOWMX NyHe MOHOXPOMaTNYeCKoro ceeta paeHa /2 ( AnvHa BonHbl). [py aToMm
pasHocTb pa3 konebaHwin pasHa...

BAPVAHTbI OTBETOB: -: 1 -:11/2-: 0 -: T1/3 -: 11/6

6. mdpakumoHHas peweTka ¢ NOCTOSAHHON d= 5 MKM Ons cBeTa ¢ O/IMHOW BOMHbI A= 0,6 MKM faeT AMgpakuNOHHbIA
MakCMMyM BTOPOro nopsiaka nog yriom (B rpagycax):

BAPVAHTbI OTBETOB: -: 14,48 -: 21,51 -: 13,89 -: 40,54 -: 8,05

7. dndopakunoHHbIA MakCUMyM TpeTbero nopsgka ons ceeta ¢ AnvHon BonHbl A = 0,55 MkM noa yrnom ¢p=300 BO3HUKAET
Ha Wenn WUPUHOMN (B MKM):

BAPVAHTbI OTBETOB: -: 10,48 -3,85 -: 11,89 -: 10,54 -: 18,05

8. Ha pucyHke npencraeneHa cxema pasbueHns BONMHOBOM NoBepxHoCcTU P Ha 30Hbl PpeHens. AMAnnTyabl KonebaHwi,
Bo36yxaaembix B Touke P 1-14, 2-i1, 3-i 1 1. 4. 30HaMu, o6o3Hayumm A1, A2, A3 n 1. . AMnnutyna A pesynbTUpytoLero
konebaHus B Touke P onpenensietcs BblpaxeHnem?

BAPVAHTbI OTBETOB: A=A2+A4+A6+A8 -: A=A1+A2+A3+A4 -: A=A1-A2+A3-A4 -: A=A2+A4+A6+A8 -:
A=A1-A2-A3-A4

9. HeobblKHOBEHHBIN Nlyd pacnpocTpaHaeTcst BAOMb IMHUN C HOMEPOM:

BAPVUAHTbBI OTBETOB: -:1-:2-:3-:4-:5

10. B 4aCcTU4YHO NONSIPU30BAHHOM CBETE MakCuMasbHas aMnauTyaa ceeToBoro Bektopa B N=3,5 pas 6onblie
MUHMManbHon. CTeneHb nonsipm3auny ceeTa paBHa:

BAPVAHTbI OTBETOB: -: 0,85 -: 0,6 -: 0,724 -: 0,8 -: 0,385

11. Yron mMexay rnaBHbIMK NMNOCKOCTAMM nonsapusartopa n aHannsartopa paeeH 30 rpan. PaccumtaTtb nameHeHne
WHTEHCVBHOCTW NPOLIEALIEro YepPe3 HUX CBETA, ECNM Yron MeXy rnaBHbIMU NNOCKOCTAMU paBeH 45 rpag.

BAPVUAHTbI OTBETOB: -:2,4 -: 3,1 -:11,0-: 1,5

12. [Ins anekTpoMarHUTHOro n3ny4yeHus ¢ AAnHOM BonHbI A= 0,4 MKM aHeprus gpotoHa pasHa (8 10-20 Ox):
BAPVAHTbI OTBETOB: -: 9945 -: 33,1 -: 49,7 -: 24,9 -: 39,8

13. Ha pucyHke nokasaHbl HanpasneHns nagarowero gooToHa, pacCesHHOro PoToHa 1 anekTpoHa oTaauyum. Yron
paccesHns 90, HanpasneHe OBUXEHNS 3NeKTpoHa OTAa4M COCTaBNseT C HanpasneHneM nagatouero gotoHa yron = 60
rpan. Ecnv umnynsc napatowero gpotoHa Pdy, To MMNynbc SneKTpoHa oTAaqyv paBseH...

BAPVAHTbI OTBETOB: -: 1,5 P -: 2 Pdp -: P -: 4 Pop

14. KaToa BakyyMHOro poTO3M1EMEHTA OCBELLAETCS CBETOM C 3Hepruen ksaHToB 8 aB. Ecnun poToToK npekpauiaetcs npu
nomadve Ha poTONEMEHT 3anuparolero HanpsxxeHns 4 B, To paboTa BbiIxo4a 3NeKTPOHOB M3 katoaa pasHa(3aB):
BAPNAHTbI OTBETOB: -: 8 -:112 -:14 -:0 -:3

15. Ecnn y HarpeToro Tena ¢ noBepxHocTn 5 cM2 3a 120 cekyHA ncnyckaetcs aHeprua 1 kX, 10 aHepreTnyeckas
CBETMMOCTb Tena pasHa (B KB1/M2):

BAPVAHTbI OTBETOB: -: 83.33 -: 160 -: 16,67 -: 69,44 -: 51.95

16. Ecnn ana AYT nnowanb S= 50000 BT1/m, To Temnepatypa Tena (B K) pasHa:

BAPVAHTbI OTBETOB: -: 306 -: 717 -: 969 -: 403 -: 480

17. Ha pucyHke nokasaHa KpuBas 3aBUCUMOCTM CMEKTPANbHOW NMIOTHOCTM SHEPreTUHECKON CBETUMOCTY aBCOMNOTHO
4yepHoro Tena oT AnuHbl BoNHbI Npy T=6000K. Ecnn Temnepartypy Tena ysenu4iuntb B 4 pasa, T0 AJIMHA BOJHbI,
COOTBETCTBYIOLAS MAKCUMyMy U3My4eHnst aBCONOTHO YepPHOro Tena, ?

BAPVAHTbI OTBETOB: -: ysennuutcs B 2 pasa -: yMeHbLIMTCS B 4 pasa -: yBennynTcs B 4 pasa

18. B atome Bogopoaa 13 npeacTas/ieHHbIX Nepexonos anekTpoHa: €1 (3d 2s), €2 (2s 1s), €3 (2p 1s), €4 (4p 2s), €5
(3p 1s) nepBoit nuHUK cepun JlaiiMaHa cOOTBETCTBYET NEPEXon C HOMEPOM?

BAPVUAHTbI OTBETOB: -:5-:1-:14-:3-:2

19. BonbTamnepHas xapakrepucTrka B onbitax ®paHka v Nepua nonyyeHHas ons HEKOTOPOro rasa umeet Bug (CM puc).
MepBbili NoTEHUManN BO36yxaeHns rasa (8 aB) paBeH:

BAPVAHTbI OTBETOB: -:3-:5-:0,5-:14-:1

20. e bpoiinb 0606wWwmn cooTHOLWEHME Ans POTOHA Ha Ntobble BONHOBbLIE NMPOLECCHI, CBA3AHHbIE C YacTuLaMU, UMMYbC
KOTOpbIX paBeH p. Toraa, ecnm cKopocTb YacTuL, 04MHAKOBA, TO Hambonbluei ANMHON BOMHbI obnafatoT?

BAPVAHTbI OTBETOB: -: HEATPOHbI -: SNEKTPOHbI -: -4aCTULbI -: MPOTOHbI
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21. Mpu a - pacnage s4po nsotona panmsa 88-Ra-226 npespalaercs B 94p0 C MACCOBbIM YACIOM
BAPVAHTbI OTBETOB: -: 90 -: 86 -: 222 -: 234 -: 13
22. Kakas nons paavMoakTUBHbIX aTOMOB pacnafeTcs Yepes3 UHTepBa BPEMEHW, paBHbIVi TPEM Neproaam nonypacnana?

BAPVAHTbI OTBETOB: -: 25% -: 87,5% -: Bce aToMbl pacnagytcs -: 90% -: 50% 23. HensBecTHbIVi paanoakTUBHbIN
XUMWYECKUIA aNEMEHT CaMONpPON3BOMbHO pacnafaeTcs o cxeme: .Sl apo 9Toro aneMeHTa CoaepPXMmT...

BAPVAHTbI OTBETOB: -: 92 npoToHa u 144 HeitTpoHa -: 94 npoToHa 1 142 HelATpoHa

-2 94 npotoHa u 144 HenTpoHa -: 92 NpoToHa 1 142 HelTpoHa

3. Konnoksuym

Tembl 5, 6

1. iHTepdepeHuns ceeta. KorepeHTHOCTb 1 MOHOXPOMATUYHOCTb. YCNoBre NHTEPEIEPEHLIMOHHOrO MakCuMyma 1
MUHUMYMa.

2. NHTepdpepeHums ceeta. PacyeT nHTepdepeHUNOHHON KapTUHbI OT ABYX UCTOYHUKOB. VIHTEpdhepeHuns ceeTa B TOHKUX
nneHKax.

3. Ondppakuusa ceeta. MpuHumn MonreHca-PpeHens. Meton 30H PpeHens.

4. Indppakumsa dpeHens Ha Kpyriom oteepctun. dndopakunsa dpeHens Ha Kpyriom Aucke.

5. Ondppakumns dpayHrodepa Ha AncpakLMOHHON peleTke.

6. dndpbpakumns Ha npocTpaHcTBeHHON peweTtke. Popmyna Bynbda- Bparra.

7. Monsipusaums ceeta. 3akoH Mantoca. 3akoH bptoctepa.

8. lncnepcunsa ceeta. OnekTpoHHas Teopus gucnepcun ceeta.

9. [IsoriHoe nyyenpenomneHue. VickyccTBeHHas ontnyeckast aHn3oTponus.

10. Tennosoe m3ny4yeHne un ero xapaktepmuctukn. 3akoH Knpxroda. 3akoH CtedpaHa-bonbumaHa. 3akoH cMeweHuns
BuHa.

11. M'mnotesa NnaHka. ®opmyna MNnaHka.

12. doToadhpekT. 3aKkoHbl hoToadpdpekTa.

13. YpaBHeHve JiiHwWTenHa ons BHewHero gpotoadpdoekra.
14. OnbiTol Jlebenesa. [laBneHne ceeta.

15. SdbcpekT KomnToHa.

16. OCHOBHbIE MONOXEHUS KBAHTOBOW MexaHukun. Popmyna ne bponns. CooTHoweHnsa HeonpeneneHHocTel. BonHosas
PYyHKLUMSA 1 ee CTaTUCTUYECKNIA CMbICTT.

17. Obuwee ypasHeHve WpennHrepa. YpasHeHve LWpeauHrepa onsg ctaumoHapHbIX COCTOSHWIA.
18. CBoboHas YacTmua. Yactmua B 04HOMEPHOI NPSIMOYrOfbHOM " MOTEHLMANBHO sMe".

19. MpoxoxaeHne YacTuLbl CKBO3b NOTEHUMANbHLIN 6apbep. TYHHENbHbI 3OdeKT.

20. KBaHTOBbIVi rAPMOHMYECKMIA OCLMANSATOP.

21. KsaHTOBas teopus atoma. Noctynatsl bopa.

22. Atom Bogopoga. KeaHToBble Yucna.

23. CnekTpbl aTOMOB ¥ MOMNEKY.

9kK3ameH

Bonpochbl kK ak3ameHy:

1. NHTephepeHuns ceeta. KorepeHTHOCTb 1 MOHOXPOMATUYHOCTb. YCNOBUE MHTEPXEPEHLMOHHONO MAaKCUMyMa 1
MUHUMYMA.

2. IHTepdpepeHums ceeTa. PacyeT nHTeppepeHLNOHHOM KapTrHbI OT ABYX NCTOYHUKOB. IHTepdiepeHUmst CBETA B TOHKKX
nieHKax.

. dudbpakuums ceeta. NMpuHumn MonreHca-PperHens. Meton 3oH ®peHens.

. dudbpakuns ®peHens Ha Kpyrnom oteepcTun. dudpakumnsa dpeHens Ha Kpyrinom Oncke.
. dndbpakuns ®payHrogepa Ha OMdPakLUMOHHOR peweTke.

. dudbpakums Ha npocTpaHcTBEHHOM peweTke. Popmyna Bynbda- bparra.

. Monapuzauns ceeta. 3akoH Mantoca. 3akoH bpiocTepa.

. [ncnepcmsa ceeta. SnekTpoHHas Teopus gucnepcum ceera.

. [BoiiHoe nydenpenomneHne. VIckycCTBeHHas ontmyeckas aHM3oTponums.

10. TennoBoe n3ny4yeHne n ero xapakrepmuctmkn. 3akoH Kupxrodpa. 3akoH CtedpaHa-bonbumaHa. 3akoH cMelweHns
BuHa.

11. l'vnoTeasa NMnaHka. ®opmyna lNMnaHka.

12. doToachpekT. 3akoHbl hoToadpdekTa.

13. YpaBHeHve JiHwWTenHa ons BHewWwHero gpotoadpdoekra.
14. OnbiTol Jlebenesa. [laBneHne ceeta.

15. OdppekT KomnToHa.

16. OCHOBHbIE NMONOXEHUS KBAHTOBOW MexaHukn. @opmyna ne bponns. CooTHoweHnsa HeonpeneneHHocTel. BonHosas
OyHKLMSA 1 ee CTaTUCTUYECKUIA CMbICTT.

17. Obwee ypaBHeHue WpennHrepa. YpaeHerue WpeauHrepa onst ctaumoHapHbIX COCTOSIHUIA.
18. CBoboaHas YacTtuua. YacTtmiua B 04HOMEPHOI NPSIMOYrOfbHOM " MOTEHLMANBbHOW sMe".
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19. MpoxoxaeHue YacThLbl CKBO3b NOTEHUMAaNbHbI 6apbep. TyHHENbHbIN 3¢00ekT.
20. KBaHTOBbI rapMOHNYECKNIA OCLUNNIATOP.

21. KeaHTOBag Teopus atoma. Noctynatbl Bopa.

22. ATom Bogopoda. KsaHToBble ymcna.

23. CnekTpbl aTOMOB 1 MOMNEKYI.

6.4 MeTonunyeckue matepuanbl, onpeaensiioLLme npouenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBAHMS KOMMNETEHLMN

B K®Y pelicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKW 3HaHWUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaeTtcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos 1 bonee - "3a4TeHO".

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

Lnsa sk3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "yOoOBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouepnypa oLeHUBaHUA 3HAHUA, YMEHUIA, HABLIKOB U (UNN) onbiTa Jran | KonnyecTtso
KOHTpoOns DesTeNlbHOCTU, XapakTepu3yoLLLuX aTtanbl hopMUPOBaHUSA KOMMETEeHL U 6annos
Cemectp 1

TeKyLUiA KOHTPOb

NabopartopHble (B ayantopun, ocHaWEHHON COOTBETCTBYIOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NpPoBOAST y4ebHbIE 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHWM 1 30
NPakTUKO-OPUEHTUPOBAHHbIX TexHonoruin. OLeHnBatoTCS 3HaHWe matepuana u
YMEHWNE NPUMEHSITb ero Ha NpakTMKe, YMEeHNs 1 HaBblkK No paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

TecTnposaHue [TecTnpoBaHue NPOXOAUT B MUCbMEHHOW (DOPME MK C NCMONb30BaHUEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmiicss nonyyaeT onpeaenéHHoe Konm4ecTso 2 10
TECTOBbIX 3a4aHnii. Ha BbINONHEHWE BblAENSAeTCs (OMKCUPOBAHHOE BPEMS B
3aBNCUMOCTU OT KonmyecTsa 3agaHunii. OueHka BbICTaBSETCA B 3aBUCMMOCTY OT
NpOLEHTa NPaBUIbHO BbIMOMHEHHbIX 3a4aHIA.

KonnokenyMm  |Ha 3aHaTUM oby4atowmecs BbICTyNaloT ¢ OTBeTaMu, 0TBeyatoT Ha BOMPOChI
npenonasartens, o6CcyXnatoT BONPOCh No nsyyeHHoMmy matepuany. OueHnBatotcs | 3 10
YPOBEHb MOArOTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO U NIOTMYHO U3naratb
mMartepuan, aHann3npoBaTb, POPMYNMPOBaTb COBCTBEHHYIO NO3ULIMIO, OTBEYaTb
Ha OOMNOHUTENbHbIE BOMPOCHI.

3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNINHDI. 50
Obyuatowmiicsi nonyyaeT BONPOC (BONpockl) Mnbo 3anaHue (3anaHns) n BpeMmsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU W YMEHUS NpU aHann3e
NPOBNEMHBIX CUTYaLMIA U PELIEHUN NPAKTUYECKMX 3a0aHWA.

CemecTp 2
TeKkyL i KOHTPONb

Na6opatopHsble [B ayanTopuu, ocHalWEHHOV COOTBETCTBYOWMM 060pyAoBaHMeM, obyyatowmecs
paboTbl NPOBOAST y4e6HbIE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 1 30
NPaKTUKO-OPVEHTNPOBAHHbIX TexHoNornin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSTb ero Ha NPakTVKe, yMeHWsl 1 HaBbiku No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOWEH NpeaMeTHON obnacTu.

TecTupoBaHue |TecTVpOBaHUE NPOXOAUT B MMCbMEHHON DOPME UM C UCMONb30BAHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KONMYecTBo
TECTOBbIX 3aaHuli. Ha BbINONHEHWE BbIOENSAETCS (DUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KOnmnyecTBa 3ataHuii. OLeHKa BbICTABASETCS B 3aBUCMMOCTHY OT
MPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

KonnokeuyMm  [Ha 3aHsTVM oBy4arollmecs BbICTynatoT ¢ OTBETaMu, OTBEHAIOT Ha BONPOCHI
npenofaeartens, o6CyX4alT BOMPOCHI No n3y4yeHHoMy MaTepuany. OueHuBatoTcs
YPOBEHb MOArOTOBKM MO TeMe, CMOCOOHOCTb CUCTEMHO U IOFMYHO U3naratb
MaTepuan, aHanMsmpoBaTb, (POPMYNNPOBATL COBCTBEHHYIO NO3ULMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
OkK3ameH OK3aMeH HaueneH Ha KOMMAEKCHYIO NPOBEPKY OCBOEHMS OUCLMMIVHBI. OK3aMeH 50

MPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHusl) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MatepranoM, ero CUCTEMHOE
OoCcBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuse NPobneMHbIX CUTyaUnin U PeeHNN NPaKTUYECKNX 3aAaHNA.

7. MepeyeHb OCHOBHOW U [ONONHUTENLHOM Y4ebHOWN NuTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS OUCLUMNINHDI
(moaynsi)

7.1 OcHoBHasl nuTeparypa:

1. Casenbes W.B. Kypc obuiei domamnku : yuebHoe nocobue : B 3 Tomax / .B. Caeenbes. - 15-e nag., ctep. -
CaHkT-lMeTepbypr : laHb, [6. r.]. - Tom 1 : MexaHuka. MonekynsipHas cousumka - 2019. - 436 c. - ISBN 978-5-8114-3988-1.
- TekcT : anekTpoHHbIl - URL: https://e.lanbook.com/book/113944

2.CaBenbes .B. Kypc obweit domauku : yuebHoe nocobue : B 3 Tomax / M.B. CaBenbes. - 15-e usg., cTep. -
CankT-MNeTepbypr : NaHb, [6. r.]. - Tom 2 : OnekTpryecTBo U MarHeTnam. BonHbl. Ontuka - 2019. - 500 c. - ISBN
978-5-8114-3989-8. - TekcT : anekTpoHHbIN -URL: https://e.lanbook.com/book/113945

3. CaBenbes .B. Kypc obuweit gouanku : yiebHoe nocobue : B 3 Tomax / M.B. Casenbes. - 13-e 13g., cTep. -
CaHkT-lMeTepbypr : laHb, [6. r.]. - Tom 3 : KBaHTOBas onTtuka. AToMHas couanka. dPusnka tBepLoro Tena. dusmka
aTOMHOro sapa 1 aneMeHTapHbIx Yactuy - 2019. - 320 c. - ISBN 978-5-8114-4598-1. - TekcT : anekTpoHHbIA - URL:
https://e.lanbook.com/book/123463

4. XaBpyHsik B. I". Kypc cpmanku: yuebHoe nocobue / B.I". XaBpyHsik. - Mocksa: HULL UIH®PA-M, 2014. - 400 c. -
(Bbicwee obpaszosaHue: bakanaspuar). - ISBN 978-5-16-006395-9 - URL: http://znanium.com/catalog/product/375844

5. Oemupgyerko B. W. dusuka : y4ebHuk / B.N. Oemnoyerko, N.B. emmayeHko. - 6-e naa., nepepab. n gon. - Mocksa :
NH®PA-M, 2018. - 581 c. - (Bbiclwee obpazoBaHune: bakanaBpmar). - TEKCT : anekTPOoHHbIi. - URL:
http://znanium.com/catalog/product/927200

6. KysHeuos C. N. Kypc comsnkn ¢ npumepamm pelweHus 3anad. 'dursmka KoHAEHCUPOBAHHOIO COCTOSAHMS'
[SnekTpoHHbI pecypc] : y4ebHoe nocobue / C. N. KyaHeuos, H. A. TumueHko. - ToMck: HaunoHanbHbIi
nccnenosarenbCckuii TOMCKMiA nonnTexHnyecknii yHneepcmtet, 2011. - 47 c. - URL:
http://znanium.com/go.php?id=417650

7.2. [lononHuTenbHas nuTepartypa:

1. BacpuH [. B. dusnka [TekcT] : yuebHoe nocobue : [B 2 yacTax] / O. b. BaduH. - 2-e nag., non. - KasaHb : 13a-Bo
MOwH PT, 2011. - Y. 2. - 460 c. : un. - Bubnwnorp.: c. 432. - MNpenM. ykas.: c. 445-459. - MNpwn.: c. 432-444. - Pex. MO. - B
nep. - ISBN 978-5-4233-0032-6.(100 2k3.)

2. BacouH . B. dusuka [TekcT] yueb. nocobue ons cTya. nHxeHepHbix cneu./ . b. BadouH. - 2-e nsa., gon.. - KasaHb :
N3n-8o MOuH PT, 2010. - Y. I. - 316 ¢. : un. - Bubnuorp.: c. 300. - ISBN 978-5-4233-0033-5. (100 ak3.)

3. Bpybnesckas I'. B. ®uauka. MpakTrkym [OnekTpoHHbIl pecypc]: yyebHoe nocobue / . B. Bpybnesckas, U. A.
"oHuapeHko, A. B. MnblowoHok. - Mocksa: MH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - URL:
http://znanium.com/go.php?id=252334

4. Npaboeuy K. H. dunsmnka [OnektpoHHblit pecypc] / K. H. Opabosuy, B. A. Makapos. - Mockea: ®uamartnut, 2010. - 539
c. - ISBN 978-5-9221-0652-8. - URL: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

5. nblowoHok A. B. ®usmka [OnekTpoHHbI pecypc]: yuebHoe nocobue / A. B. UnbiowoHok, M. B. Actaxos, U. A.
oHuapeHko. - Mocksa : UHDPA-M, 2013. - 600 c. - (Boicwee obpasosaHue). - ISBN 978-5-16-006556-4. - URL:
http://znanium.com/go.php?id=397226

6. KanH K. B. Kypc obuweit consmku [DnekTpoHHbI pecypc]: yuebHoe nocobue / K. b. KaHH- Mocksa: KYPC: HALL
NHDPA-M, 2018. - 360 c. - ISBN 978-5-905554-47-6. - URL.: http://znanium.com/catalog/product/956758

7. Tpodpumora T. U. Kypc donankm [TekcT] : y4ebHoe nocobue anst By3os / T. U. Tpodpmmosa. - 7-e u3g., ctep. - Mockea :
Bbicwas wkona, 2003. - 544 c. : un., 1abn. - NMpenM. ykas.: ¢. 524-536. - Pek. MO. - B nep. - ISBN 5-06-003634-0. (159
9K3.)

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)

Kypc obuweit domauku. B 5-u 11. Tom 3. MonekynsipHas couanka 1 TepMoamnHammka [SneKTpoHHbIi pecypc] : yuebHoe
nocobue / . B. CaBenbes. - CaHkT-INeTtepbypr : laHb, 2011. ? 224 ¢. ? ISBN 978-5-8114-1209-9 -
https://e.lanbook.com/book/706

Casenbes W.B. Kypc o0buweii domavku. B 5-u 7. Tom 1. MexaHuka [9nekTpoHHbI pecypc] : y4ebHoe nocobue / U. B.
Casenbes. ? CaHkT-NeTepbypr : /laHb, 2011. ? 352 ¢. ? ISBN 978-5-8114-1207-5. - https://e.lanbook.com/book/704

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncrtpaumoHHbiin Homep 1029189119 9
Crpanuua 16 13 20. inn 37

A 5 (1,

AE
HH

A



Mporpamma aucumnnuHbl "dursmka”; 08.03.01 CTpomTenbCTBO; AOUEHT, K.H. (noueHT) WaixynnuHa P.M.

Casenbes, U.B. Kypc obuweii consmku. B 5-u 71. ToM 2. SneKTPUHECTBO U MarHeTnam [DneKTPoHHbIA pecypc] : y4ebHoe
nocobue / . B. CaBenbes. ? CaHkT-lMetepbypr : laHb, 2011. ? 352 ¢. ? ISBN 978-5-8114-1208-2. -
https://e.lanbook.com/book/705

9. MeTogunyeckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIMHBI (MOAYNS)

Bug pabot MeTtoauueckue peKoMeHpaLmm

nekumu B xone NeKUMOHHbIX 3aHSATUI HE0BX0AUMO:
1. BecTu KoHcnekTupoBaHme y4ebHoro matepuana.
2. Obpalatb BHMMaHUe Ha Kateropuu, OPMyNMPOBKM, 3aKOHbI, pacKpblBarowWme coaepxaHue
PU3NYECKUX SBNIEHUI 1 NPOLIECCOB.
3. Obpaluatb BHMMaHWE Ha Hay4Hble BbIBOAbI M 9KCMEPUMEHTANIbHBIE 40KA3aTeNbCTBa PU3NYECKNX
3aKOHOB.
4. BHMMATENbHO YSCHUTb NPaKTUYECKYO0 HanpaBneHHOCTb OCHOBHbIX 3aKOHOB (U3MNKN.
5. XenatenbHo ocTaBuTb B paboyrx KOHCNEKTax Nossi, Ha KOTOPbIX Aenatb NOMEeTKM 13
PEeKOMEHA0BaHHOM NMTepatypbl, LOMOMHSOWMe MaTepvan NPOCNyLWaHHOR NeKUUK, a Takxe
nofyepkmBaroLLme 0cobyto BaXXKHOCTb TEX U UHBIX TEOPETUYECKMX MONOXEHNIA.
6.3anaBaTtb NpenoaaBaTenio yTOYHSIOWME BONPOCh C LIE/bI0 YSICHEHUSI TEOPETUHECKUX MONOXEHWA,
paspeLleHsl CMIOPHbIX CUTYyaLWii.

npakTuyeckmne | B xone npakTuyeckmnx 3aHaTUiA HEOHX0AMMO:

3aHATUS 1. BHVKHYTb B CMbICN 11 MOCTAHOBKY BOMpPOCa. YCTAHOBUTL BCE NN LaHHbIE NPUBELEHbI ANS PeleHns
3apayn. Coenatb CXeMaTn4eCKMn PUCYHOK.
2. Kax oyt npakTnyeckyto 3aaqy pewnTb BHavane B o0bwem suae. 10 No3BONUT LeNneHanpasneHHo
MCMoMb30BaTh (PU3NYECKUI 3aKOH MO TEME PELIAEMOii 3a8ayn.
3. MpoBeCTU YMCNEHHBIE MATEMATUYECKMNE PACHETHI 1 0653aTENBHO NPOBEPUTL PA3MEPHOCTD U
NpPaBLoMoL0OHOCTb NONYYEHHbBIX (PU3UNYECKMX BENNYMH.

nabopatopHble| llabopaTopHble paboTbl

paboTbl Mepen npoeeneHnem nabopatopHoit paboTbl 0653aHbl 03HAKOMUTLCS C TEXHUKOI BesonacHoCTV npu
BbIMO/IHEHWM AaHHO PaboThl U METOANYECKMMU yKasaHusaMu K paboTe. MNpu BbINONHEHWM
nabopaTopHbIX paboT HeobXxoamMMo:
1. CchopMynunpoBath Lenb U 3aaayv BoinonHsaeMoi paboTsl
2. Ykasatb B OT4ETE CXEMY YCTaHOBKM 1 pacckasaTtb NPUHLUMN ee AeNCTBUS
3. 3anucatb pesynbTaTthl M3MEpPeHWii B Tabnuue 1 onpenenntb paboyre opMynbl pacieToB
4. ObpaboTaTb pesynbTaTbl UIBMEPEHUI COTNACcHO paboynx doopMyn 1 NPeACcTaBUTb OAHHbIE B BULE
rpadovkoB, Tabnuu (NpUBETCTBYETCS MCMONb30BaHUe NporpamMm 06paboTky aKCnepruMeHTanbHbIX
namepeHuii Origin, Excell). PaccunTtatb NnorpewHocT namepeHuii
5. CocTaBnTb BbIBOLbI MO MTOraMm BbIMOMHEHHOV paboTbl. [POBECTM CpaBHUTENbHbIR aHanM3 ¢
TEOPETNYECKMUN JaHHbIMY
6. Mo uToram BbINONHEHNS PaboTbl COCTABUTbL OTHET MO BbIEYKa3aHHbIM NMyHKTaM (NMpuBeTCTByeTCS
HanevaTaHHbIA BapuaHT).
7. OTBETUTb Ha TeopeTUYeckme BONpockl No Teme paboTol.

camocTosi- | B xopme camocTosiTenbHoM paboTbl HEOOX0AUMO:

TenbHas 1.M3y4nTb OCHOBHYIO 11 [ONONHUTENBHYIO NIMTEPATYPY MO TEME.

pabota 2. i3yunTb 1 npopaboTaTtb NEKLNOHHbIA MaTepuan, fOMOMHNB ero COBCTBEHHBIM KOHCMEKTOM,
MONYYEHHbIM U3 PEKOMEHLOBAHHOM NPernoaaBaTenem nMTepatypbl.
3. VI3yunTb pekoMeHOoBaHHbIE NMPenoLaBaTenem anekTPoHHbIE 06pasoBaTenbHbIE PECYPCHI,
MpeseHTauMm No N3y4aemMbiM pasgenam OuUsrnku.
4. Obpatntb 0c060E BHUMAHME Ha MOCTAHOBKY SKCMEPUMEHTaNbHBIX OMbITOB, [OKAa3blBAKOLWMX
PU3MYECKUE 3aKOHBI B MPUPOIE.
5. B cnyvae Bonpocos no nsydaemomy matepuany- obpalwarbcs K npenonasarento 3a
Pa3bACHEHUSAMN.
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Bup pabor

MeToaouyeckme pekomeHoauum

TecTnposaHue

TecTupoBaHue 1 NucbMeHHas pabota

1. MNepen peleHnem 3afaHuii PeKOMeHOyeTcs NOBTOPUTb COOTBETCTBYIOLLYIO TEOPUIO MO y4ebHMKaMm
NN KOHCMEKTY, 3anMcaHHOMY Ha NEKLMOHHBIX 3aHATUSX, MPOCMOTPETb OCHOBHbIE (POPMYJIbl 1 3aKOHBI
B JaHHbIX METOAMYECKIMX YKa3aHUsIX, MPUMEPbI PeLIeHNs 3a4a4, PACCMOTPEHHBIX HA NPaKTUYECKMX
3aHSATUSAX.

2. MpucTynas K peweHnio 3afaHnsi, HeobBxo4MMO KpaTKo 3anuncaTb ero ycnosve, 1 (ecnm
HeobxoMMO) cienaTb pUCYHOK. PelueHne cHavana cnefyeT ocylecTBuTb B oblem suae (B
6yKBEHHbIX 0603HA4YEHUSIX), NMONMYYUTb PACHETHYIO (DOPMYY U 3aTEM NPOVN3BECTY YUCTEHHbI PacyeT B
eanHuuax CU. Mocne 3Toro HyXHO CPaBHWUTL NMONMYYEHHbI OTBET C BApuaHTamm oTBeta. Ecnu oteeTh
He coBMmanu, To He06XOAMMO NPOAHANM3NPOBAaTb PeLeHNe 3a8aHusl, YTOYHUTb NPaBUIbHOCTb
BbIBPaHHbIX POPMYN U 3aKOHOB, a 3aTEM UCMPaBUTL OWNGKN.

3. Ob6a3aTenbHO BLINONHEHVE OMAWHUX NPAKTUYECKMX 3a0aHni 418 YCNeWwHOro NpoxXoX AeHUs
TECTMPOBAHUS 1 HANUCAHWS NMUCbMEHHBIX (KOHTPOMbHBIX PaboT).

KONNOKBUYM

Konnoksuym

1. O3HaKOMWTbCS C NEpPEYHEM BOMPOCOB

2. BHMMaTensHO NpoyYnTaTth U OCMBLICTIUTL PEKOMEHO0BAHHYIO UTEpPATypy, KOHCNEKT nekunit. Belyuntb
BCe om3nyeckne oopmysibl MO NPONOEHHBLIM TEMaM

3. Konnoksuym no consrke NpoxonmT B NMMCbMEHHON DOPME 1 LONMXKEH CoaepXartb:

- orpeneneHne OCHOBHBIX (PM3NYECKMX BENMYMH (B aHANNTUHECKOW U TEKCTOBOWN (DOPME);

- 0N BEKTOPHbIX BEMMYUH LONXHbI 6bITh ONpeneneHbl kKak MoLynNb, Tak ¥ HarpaBneHue;
-OOPMYNIMPOBKY OCHOBHbIX 32KOHOB (PU3MKU (B @aHANUTUYECKOM 1 TEKCTOBOW ChopMe); MpU 3TOM
HeobxooMMO fatb ornpeneneHne OU3NHECKMNX BENUYMH, BXOASAWMX B (DOPMYNNPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMIA OTBET HA BONPOC

4. PelleHvie 3aa4 cHavana cnefyeT ocywecTBmTb B 0bweM Buae (B BykBEHHbIX 0603HAYEHUSAX),
NONMy4YNTb PACYETHYIO POPMYNY 1 3aTEM NPOU3BECTU YUCTEHHBIV pacyeT B eguHuuax CA.

3a4ver

1. O3HaKOMMTbCS C NEpPeYHEM BOMPOCOB AN 3aYeTa

2. BHMMaTenbHO NpoYnTaTh 1 OCMBICIIUTb PEKOMEHJOBaHHYO NTepaTypy, KOHCMEKT NeKuuii. BelyunTb
BCE (pr3ndeckre oopMysbl No NPORLEHHbIM TEMaM

3. 3ayeT no oraunke NPOXOAUT B NMCbMEHHON (DOPME U [ONXEH comepXaTb:

- onpeaeneHne OCHOBHbIX (OU3NYECKMX BENVYUH (B aHANUTUYECKOR 1 TEKCTOBOM (hopMe);

- 0N BEKTOPHbIX BEMIMYUH AONXHbIl ObITh ONpefeneHsbl Kak MoLyfb, Tak Y HanpaeneHue;
-gPOPMYNMPOBKY OCHOBHbIX 3aKOHOB (PU3UKI (B aHAIMTUHECKORN 1 TEKCTOBOV chopMe); Npu 3TOM
HeobxoMMO aTh onpeneneHne U3NYECKNX BEIUYMH, BXOASWMUX B (DOPMYNIMPOBKY 3aKOHA; PUCYHOK,
MOSICHSIIOLWMA OTBET HA BOMPOC

4. PeweHrie 3a8ay cHa4yana crnemyeT ocylecTBuTb B obuem Buae (B ByKBeHHbIX 0603HaYeHNsX),
MONy4nTb PacYETHYO POPMYIy 11 3aTEM MPOU3BECTM YMCNEHHBI pacyeT B eauHuuax CU.

3K3aMeH

1. O3HaKOMMTLCS C NEPEYHEM BOMPOCOB 415 9K3aMeHa

2. BHMMaTenbHO NpoYnTaTth Y OCMBICIIUTb PEKOMEHLOBAHHYIO NUTEPATYPY, KOHCMEKT NEKUUiA. BolyunTb
BCE PM3Myeckne oopmysibl MO NPONOEHHBIM TEMaM

3. OK3aMeH No pr3nKe NPOXOAUT B MUCbMEHHOW (hOpMeE 1 OOMXEH CoaepXaTb:

- orpeneneHne OCHOBHBIX (PU3NYECKMX BENMYMH (B aHANNTUYECKOW U TEKCTOBOWN (DOPME);

- 0N BEKTOPHbIX BEMMYUH LONXHbl 6bITh ONPeneneHbl Kak MoLyNb, Tak Y HarpaBneHue;
-POPMYNIMPOBKY OCHOBHbIX 3aKOHOB (PU3MKU (B @aHANUTUYECKOM 1 TEKCTOBOW ChOpME); MPU 3TOM
HeobxooMMO [aTthb OnpeneneHne ON3NHECKMNX BENUYMH, BXOASAWMUX B (DOPMYNINPOBKY 3aKOHA; PUCYHOK,
NOSICHAOWMI OTBET Ha BONPOC

4. PeweHrie 3a8ay cHa4ana cnemnyeT ocylecTButb B obuem Buae (B BykBeHHbIX 0603HaYEHNSAX),
NONMy4YNTb PACYETHYIO POPMYNY 1 3aTeEM NPOU3BECTU YUCTEHHBIV pacyeT B eduHuuax CA.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BK/oYasi nepeyeHb NPOrpaMMHOro o6ecneyeHuns 1 MHPOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHwue aucumnnuHbl "dusuka” npeanonaraeTt UCNoNb30BaHWe CNeayloWwero NporpaMMHoOro obecneyeHns v
MHOPOPMALIMOHHO-CMPAaBOYHbBIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian
MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox
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Bpaysep Google Chrome
Adobe Reader XI

YyebHo-MeToanveckas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-BMBNMOTEUHO cucTeme
"ZNANIUM.COM", nocTyn k KoTopoi npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3sBeneHns
KPYMHEWLWNX POCCUACKNX Y4EHBIX, PYKOBOAUTENEN rOCY1apCTBEHHBIX OPraHoB, NpenoaasaTeneil Beaylmx By30B CTPaHbl,
BbICOKOKBaNMPULIMPOBAHHbLIX CMELMANNCTOB B pas3nnyHblx cdoepax busHeca. doHn 6ubnuotekn cpopMmnpoBaH ¢ y4eToMm
BCEX M3MEHEHU 06pa3oBaTebHbIX CTaHAAPTOB U BKOHYAET y4ebHMKN, yiebHble nocobus, yuebHOo-MeToanyYeckme
KOMMAEKChbl, MOHOrpadouu, astTopedpeparbl, AMccepTaLmnm, SHLMKNONEANM, CNOBAPY U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbLIE AOKYMEHTbI, CeunanbHbie NepUuoanyeckme N3faHns u N3aHus, Bbinyckaemble
nspartenbctesamu By3oB. B HacTosiwee Bpems 35C ZNANIUM.COM cooTBeTCTBYET BCEM TPebOoBaHMSAM (oeiepanbHbIX
rocynapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB Bobicwero obpasosaHus (PrOC BO) HOBOro NokoneHus.

YyebHo-mMeToaMYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHON crncTeme
NapatenbcTBa "/laHb" , DOCTYN K KOTOPOW npenocTaeneH obyvatowmmes. 36C NapatenscTea "MaHb" BKNto4aeT B cebs
SMIEKTPOHHbIE BEPCUMW KHUT n3patenbcTsa "laHb" 1 apyrux BeLylwmx n3natenbeTs y4ebHOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MNEPUOLNYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 96C
N3paTenbcTBa "MaHb" obecneyunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaType 1 HayYHbIM NEPUOANYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbBIX HANPAaBNEHUIA C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHBIX MPaB.

11. OnncaHue matepuanbHO-TeEXHUYeckon 6a3bl, HE06XOANMOW ANs OCYLLECTB/IeHUs1 06pa3oBaTeNnbHOro
npouecca no gucuunianHe (Moaynto)

OcBoeHve gucuunnnHbl "®ursmka” npegnonaraeT NCNONb30BaHNE CNeayoWero MaTepuanbHO-TEXHUYECKOro
obecneyeHns:

MynbTuMeouiiHas ayautopusi, BMectumocTbto 6onee 60 Yenosek. MynbTumMenninHas ayamTopusi COCTOMT U3
WHTErPUPOBAHHbIX MHXEHEPHbIX CUCTEM C €OVHOW CUCTEMOW YNPaBneHUsl, OCHaleHHas COBPEMEHHbLIMU CPeLACTBaMM
BOCMPOU3BEAEHVS U BU3yanusaumm nioboli BULEO 1 ayano MHGOpMALIUK, MONYYEHUS N Nepenaqn SNeKTPOHHbIX
LLOKYMEHTOB. TunoBas KOMNAekTauns MynbTUMEOUAHOM ayouTOprM COCTONT M3: MyNbTUMELNAHOIO NPOEKTOopPa,
ABTOMATU3VPOBAHHOMO NMPOEKLUMOHHOMO 3KPaHa, akyCTMHECKON CUCTEMbI, & TaKXE UHTEPAKTUBHOMN TPUOYHDI
npenogasaTens, BKAoYaWwen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 AioMOB, NEePCOHaNbHbIN KOMMbIOTEp (C
TEXHMYECKMMU xapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKPOdOoH,
6ecnpoBoaHO MUKPOGIOH, 6ok ynpasneHns obopynoBaHueM, nHtepdericel nonknoyenms: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenonaBatens SBASETCS KIHOYEBbIM 9/IEMEHTOM yrpaBneHus, 06 beAUHSAOWMM BCe YCTPOCTBA
B €OMHYIO CUCTEMY, U CNYXWT NMOMHOLEHHbIM paboynm MecToM npenogaesartens. [Npenonasartent NMEET BO3MOXHOCTb
NIErKO YNpaBnsiTb BCEW CUCTEMOWA, HE OTXO4S OT TPUBYHBI, YTO NMO3BONSET NMPOBOANTL NEKLMU, MPAKTUYECKME 3AHSATUS,
npeseHTauum, BebuHapbl, KOHPEPEHLUN 1 ApYyrue BULbl ayAUTOPHOM HArpy3kn obyyatowmxcs B yL06HOM 1 LOCTYMHOM
INS HUX OOPME C NMPUMEHEHVNEM COBPEMEHHbBIX MHTEPAKTUBHbBIX CPELCTB 0OYy4YEHWSI, B TOM YACNE C UCMONb30BaHNEM B
npoLecce obyyeHns BCex KopropaTuBHbIX pecypcoB. MynbTuMeauiiHas ayantopust TakXe OCHaleHa WPOKONONOCHbIM
ugCTynom B CETb UHTEPHET. KOMMbIOTEPHOE 060PYLOBAHNEM MMEET COOTBETCTBYIOWEE NMLEH3VOHHOE NPOrpaMMHOe
obecneyeHue.

KomnbloTepHbIii knace, npeacTaensowmin coboin paboyee Mecto npenoaaeatenst U He MeHee 15 paboynx mecT
CTYOEHTOB, BK/IOYAIOWNX KOMMBIOTEPHbIA CTOM, CTYN, NEPCOHANbHbIA KOMMNbIOTEP, NULIEH3UOHHOE NPOrpaMMHoEe
obecneveHune. Kaxaplit KOMMbOTEP UMEET WNPOKOMONOCHLIA AOCTyn B ceTb VIHTepHeT. Bce KoMMnbioTepbl NOAKNIOYEHbI K
KoprnopaTuBHON koMnbloTepHOW ceTn KDY 1 Haxopatcsa B eAMHOM OOMEHE.

CneuvannsumposaHHas nabopatopvsi ocHalleHa 06opynoBaHneM, Heo6XoaNMbIM A1t POBeAeHNs nabopatopHbix pabor,
npakTn4eckKnx 3aHATUN U CaMOCTOSTENBHOM pa60TbI Nno otAenbHbIM gucUMnAnHaM, a Takxe nNpakTuk n
Hay4YHO-MCCeaoBaTenbckoi paboTbl obyvatowwumxcs. Jlabopatopust paccyntaHa Ha OAHOBPEMEHHYIO paboTy
06yvatoLwmxcs akaLeMNYeckor rpynmnbl AMbo noarpynnbl. 3aHATAS NPOBOLAATCS MOA4 PYKOBOLCTBOM COTPYAHMKA
YHV/BEpCUTETa, KOHTPONMPYIOLEro BbINOSHEHME BMAOB y4ebHoi paboTbl 1 cobntogeHne npasun TexHUKK 6esonacHocTy.
KaueCcTBEHHbIN 1 KONMYECTBEHHDBIN COCTaB 060PYAOBAHUS 1 PACXOLHBIX MaTEPUANoB ONPeLEnsieTCs CreumdmrKon
06pasoBaTenbHbIX MPOrpaMM.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNWAa0B U AL, C
OorpaHU4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

Mpw HeobxoOmMMoCTK B 06pa3oBaTeNibHOM NMPOoLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUsTE NHpopMaLMK 0By4YaloWMMNCs MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- co34aHune TEKCTOBOW Bepcumn NtoBOro HeTEKCTOBOrO KOHTEHTA /1S ero BO3MOXHOro npe06pa3OBaHM;| B
anbTepHaTuBHblE POPMBbI, y,EI,06HbIe NS pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX Unu CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U nsobpaxeHuii 63 notepm kadecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO3[aHvie BO3MOXHOCTe A/ 00y4atoWwmxcs BOCIPUHUMATL OOHY M Ty Xe MHAPOPMaUMio U3 pasHbIX UCTOYHIKOB -
HanpuMmep, Tak, 4Tobbl LA C HapYWeHUSMU Clyxa Nonyyani MHOPMaLIMIO BU3yarnbHO, C HAPYLLEHNSIMU 3pEHNs -
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusaMu ®IFOC BO u yuebHbiM nnaHoM no HanpasneHuo 08.03.01
"CTpoutenbcTeo” 1 NPOGOUI0 NOAroTOBKM MpOMbIWIEHHOE 1 rpaXaaHCKoe CTPOUTENbCTBO .
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