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1. [lnanupyemble pe3yabTaThl 00y4eHHUS 0 JUCHHUIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTaTtamu ocBoenusi OIIOII

1.1. Heab v 32124 TUCHHUILIHHBI

HNuxenep no crenuanbHocTH 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIIOTHUYECKHE CPENICTBA
JOJKeH OBITh MOJTOTOBJIEH K CIEIYIOIIMM BUAAM MPOGECCHOHATbHONU [EeSTEIbHOCTH; HAy4HO-
MCCIIEIOBATEIBCKON, MPOEKTHO-KOHCTPYKTOPCKOW, MPOM3BOJICTBEHHO-TEXHOJIOTUYECKOH, OpraHu3a-
LMOHHO-YIIPaBICHYECKOM.

Heab AMCHUIVIMHBI — cHOPMHUPOBATH y OOYYAIONUXCS CHUCTeMY (DyHIAaMEHTAIbHBIX 3HAHUM,
HEOOXOIUMBIX JJIsl TOCIEAYIOUIEH MOArOTOBKY CHEIHATUCTa, CIIOCOOHOTO K 3((EeKTUBHOMY PELICHUIO
MPAaKTUYECKUX 3a7ay CENbCKOXO3SHCTBEHHOTO MPOU3BOJCTBA, a TAKXKE CIIOCOOCTBYIOMIMX JajbHEH-
IeMy pa3BUTHIO JTUYHOCTH.

3agauu AMCHUILIMHBI:

- U3y4YEeHHE 3aKOHOB OKPY)KAIOIIEer0 MUpa B UX B3aUMOCBSI3H;

- OBJaJeHHe (PyHIaMEHTAIbHBIMU MPUHIMIIAMH ¥ METOJAaMHU PEUICHHUS HAYyYHO-TEXHUYECKUX
3azauy;

- (hopMHUpPOBaAHNE HABBIKOB MO0 MPUMEHEHHUIO TIOJOKEHUH (pyHIaMEeHTanbHON (DU3UKH K TPaMOT-
HOMY HAyYHOMY aHAJIM3y CUTYallui, C KOTOPHIMU UHKEHEPY MPUXOAUTCS CTANKUBATHCS MPU CO3AAHUU
HOBOW TEXHUKH U HOBBIX TEXHOJIOTHIA;

- OCBOCHHME OCHOBHBIX (PM3MUYECKUX TEOPHId, MO3BOJIIOIINUX OMUCATH SBIECHUS B IPUPOJE, U TIpe-
JIeTIOB TIPUMEHUMOCTH STHX TEOPHH ISl PEHICHUS] COBPEMEHHBIX U MEPCHEKTUBHBIX TEXHOJIOTHYECKUX
3azay;

- (hopMupoBaHKE y CTYJJCHTOB OCHOB €CTECTBEHHOHAYYHOI KapTHHBI MHPA,

- 03HaKOMJICHHE CTYJIEHTa C UCTOpUEH U JIOTUKOW pa3BUTHUS (U3UKHU U OCHOBHBIX €€ OTKPBITUH.

1.2. llnanupyemblie pe3yJbTaThbl 00yUeHHUs 110 JUCHHUILIMHE (MI0KA3aTeJH
chopMHPOBAHHOCTH KOMIIETEHIMIA)

HnaHpreMHe pe3yiib- HJIaHI/IpyeMHe PE3YIbTAThI O6y‘IeHI/IH 110 JUCHUIIIMHE

taTel ocBoeHus OIIOIT 3HAHUSA YMEHMUSI HaBbIKU
(KOMIIETEHITUN)
OIIK-6 OOGyuarommiicss noipkeH | OOydaronuiics OOGyuarommiics
CIOCOOHOCTh CaMOCTOsI- | 3HaTh: OCHOBHbIE (M3U- | TOJDKEH  YMETb: | IOJDKEH BIAJETh:
TEJIBHO WJIM B COCTaBE | YECKHE SIBICHUS M OC- | HCIIOJIb30BaTh OC- | HABBIKAMH uc-
IPYMIIbI BECTH HayYHBI | HOBHBbIE 3aKOHBI ()U3U- | HOBHBIE (PU3HUe- | TOJIb30BAaHUS  OC-

HIOMCK, pean3ys cle-
[UaJIbHbIE CPENICTBA U
MCTOJBbI MMOJIYUYCHUA HO-
BOT'O 3HAHHS

KH, I'paHUIbI UX IIPUME-
HUMOCTH; COBPEMCHHYIO

HAYYHYIO amnmaparypy -
(b1.6.07 -3.1)

CKHE SIBIICHHUS W
OCHOBHBIE 3aKOHBI
GU3MKKN Cc y4yeToM
rpaHull HX MpH-
MEHUMOCTH;  CO-
BPEMEHHYIO Hayd-
HYI0O amnmnaparypy
IS TOTO, YTOOBI
CaMOCTOSITENIEHO

WIH B COCTaBe
TPYIIITEI BECTH
Hay4HbId  IIOMUCK,
peainszys  CIIeLHU-
allbHbIE  CpE/ICTBA
U METOIBI TIOJNY-
YeHUs HOBOT'O
sHanus  -(b1.5.07

HOBHBIX  (puzmue-
CKUX SBJICHUH U
OCHOBHBIX  3aKO-
HOB  (u3uku ¢
YU€TOM TpaHull X
IPUMEHUMOCTH;
COBPEMEHHOM
HAay4YHOU ammnapa-
TypoH [UIsl TOTO,
9TOOBI CaMOCTOSI-
TEJIbHO WJU B CO-
CTaBe IpyNIbl Be-
CTM HAY4HBIA IIO-
UCK, peannsys
creluaibHble
CpEICTBAa U METO-
bl MOJIy4EHUs




—V.1)

HOBOI'O 3HAaHHUA -

(b1.5.07 —H.1)

I[ICK-3.11 OOyuarommiics nomkeH | OOywaronuiics | OOyuaromuics
CIIOCOOHOCTh OOOCHOBHI- | 3HaTh: OCHOBHBIE (hU3H- JIOJKCH YMETh: OJDKEH  BIIAJIETH:
BaTh BHEIIHKME XapaKTe- | YCCKUE SBJICHUS W 3a- | MCIIOJB30BATh OC- | HaBBIKAMH Hc-

PUCTUKH TEXHUYECKUX
cpeacts AlIK, onpene-
JISIOIIME TUTIOPa3MeEp
arperara, €ro yCTOH4H-
BOCTbH, BO3MO>KHOCTD
arperaTUpOBaHMS C
SHEPreTUYECKUM Cpe/I-

KOHBI (DU3MKH; OCHOB-
Hble (DU3UYCCKHE BEIH-
YUHBI, UX ONpEIeNCHHE,
CMBICI WM EIWHHIBI HX
uzmepenus - (b1.5.07 —
3.2)

HOBHBIE (pr3Hye-
CKHE SIBJICHUS U
3aKOHBI, OCHOB-
HbIE (PU3HYECKHUE
BEJIMYMHBI U (Hu-
3U9YeCKHe KOH-
CTaHThI AJ1s1 000C-

MOJIb30BaHUS  OC-
HOBHBIX (hU3HYe-
CKMX SBJICHUUA U
3aKOHOB, OCHOB-
HBIX (PU3UYECKUX
BEITMYMH U (PU3H-
YECKUX KOHCTaHT

CTBOM; HOBaHMS BHEIIHUX | UIsi OOOCHOBaHUS
XapaKTepUCTUK | BHEITHUX  Xapak-
TEXHUUYECKUX TEPUCTUK TEXHHU-
cpenctB AIIK, | ueckux  cpencrts
onpeaessitomux | AIIK, onpenens-
TUTIOpa3Mep arpe- | IIMUX  TUIIOpa3-
rara, ero ycToii- | Mep arperara, €ro
YHUBOCTh, BO3MOX- | YCTOWYHBOCTb,
HOCTb arperatu- | BO3MOXXHOCTb ar-
POBaHMSI C PHEPre- | pEraTUPOBAHHS  C
TUYECKUM Cpell- | IHEPreTUYECKUM
ctBoM - (b1.5.07 — | cpencTBOoM -
VY.2) (b1.5.07 —H.2)
I1CK-3.15 OO0yuarommiicst gomkeH | OOyJarommiics OO0yyJarormiicst
CIOCOOHOCTH OOecre- | 3HaTh: OCHOBHbIE (D)M3H- | JODKEH  YMETh: | JOJDKEH BIAJCTh:
YUTHh HAJIC)KHOCTh TEX- | YECKHE SIBJICHUS W 3a- | HCIIOIh30BaTh OC- | HABBIKAMU uc-

Huueckux cpeacts AITK
Ha CTaJU¥ UX MPOEKTU-
poBaHuUsA

KOHBI (PU3UKHU, TPAHUIIBI
WX TPUMEHUMOCTH; OC-
HOBHBIE buznueckue
KOHCTaHTHI, UX OIpeje-
JIEHUE, CMBICII U €IUHHU-
bl WX W3MEPEeHHs -

(B1.5.07 - 3.3)

HOBHBIE (hu3MYe-
CKHE SsIBICHUS U
3aKOHBI,  OCHOB-
Hble (U3NYECKue
BEIMYMHBI U (QU-
3HYECKUE KOH-
CTaHTHI s o0ec-
MEYCHUS  HAJICK-
HOCTH  TEXHHYe-
CKHX CPEIICTB
AIIK Ha cragun
UX TIPOCKTHUPOBA-
nus - (b1.b.07 —
Vv.3)

MOJb30BaHUs  OC-
HOBHBIX  (puzmue-
CKMX SBJICHUM U
3aKOHOB, OCHOB-
HBIX (DU3HUECKUX
BEMYUH U (QU3H-
YEeCKHX KOHCTAHT
IUIs  oOecreYeHus
HaJC)KHOCTH TEX-
HUYECKHUX CPEJICTB
AIIK Ha cragun
WX TPOEKTUPOBA-
nus (b1.b.07 -
H.3)

2. Mecrto aucunmimabl B ctpykrype OITIOII

Juctunnuna «Pusnkay oTHocuTCs K 6a30Boit yactu bioka 1 (b1.5.07) ocHoBHO# mpodeccuo-
HaJbHOM 00pa30BaTeNbHON MPOTPAMMBI CIiennanuTeTa 1o crnenuanbHocTd 23.05.01 Hazemnsie TpaHc-
MOPTHO-TEXHOJIOTUYECKHE CPeACTBa, criennanu3zanus Ne3 - TexHuueckue cpecTBa arpornpoMBIIIIIEH-
HOTO KOMILJIEKCA.



Pa3ienbl AMCUMTIMHBI M MEKINCHUIIIMHAPHBIE CBSI3U ¢ 00ecneYnBalOIIUMH
(mpeamecTBYHOIIHMMH) U 00ecieYHBaeMbIMU (MOCJAEIYHOIIUMH) THCHUIINHAMHA

HaumenoBanue obecrieun-
BaOIIUX (MPEAMIECTBYIO-
IIUX) U 00€CIIeUnBaACMbIX
(mocmeyroImX ) TUCIr-

TUTHH, TTPAKTHK

@opMuUpyeMbIE KOMIIETEHLIUI

Pasnen 1

Paznen 2

Pasnen 3

[IpeamecTByomye TUCIUIUIMHBI, TPAKTUKH

XUMUA

OIIK-6

VYyeOHast mpaKTHUKa 110 IM0-
JY4EHUIO TEPBUYHBIX ITPO-
(beccuoHaTbHBIX YMEHUH U

HaBBIKOB, B TOM YHCJIC T10

MOJTYYCHHIO EPBUYHBIX
YMEHHI ¥ HaBBIKOB Hay4YHO-

HCCIIEN0BATENIBCKON J1es-

TEJIILHOCTH

OIIK-6

VYyebHas TEXHOJIOTUYECKAS
MpakTHUKa (B MAaCTEPCKHUX )

I1CK-3.15

HOCHGIIYIOHII/IG JUCHUIIJIMHBI, ITPAKTHUKU

MopenupoBaHue TeXHUYE-

CKHMX CPEJICTB M TEXHOJIOTH-

YECKUX IPOLIECCOB B CEJIb-

CKOXO3SIICTBEHHOM ITPOU3-
BOJICTBE

[1CK-3.11

[1CK-3.11

[1CK-3.11

OCHOBBI IPOEKTUPOBAHUSA U
UCIIOJIb30BaHUS MAIIMHHO-
TPAKTOPHOTO MapKa

[1CK-3.11

[1CK-3.11

[1CK-3.11

DKCIuTyaTanusi TEXHUYECKHUX
cpencts AITK

[1CK-3.11

[1CK-3.11

[1CK-3.11

DproHoMHKa U TU3aiH MpH

MIPOSKTUPOBAHUH CEITHCKO-

XO3SIICTBEHHBIX MAIIIUH U
000pyTIOBaHUS

[1CK-3.11

[ICK-3.11

[1CK-3.11

VYyeOHast mMpaKkTHUKa IO Mo-
Jy4YEHUIO NEPBUYHBIX MPO-
(beccuoHaTbHBIX YMEHUH U
HaBBIKOB (I10 YIIPABJICHUIO
CENbCKOXO0351MCTBEHHOU
TEXHUKOI)

[1CK-3.11

I1CK-3.11

[1CK-3.11

TeopeTnyeckass MEXaHHKa

I1CK-3.15

COHpOTI/IBJ'IeHI/Ie MaTrepHra-
JIOB

[1CK-3.15

Teopus ynpyroctu

[1CK-3.15

[1CK-3.15

I1CK-3.15

HanéxxHocthr MEXaHUUECKUX
CUCTEM

[1CK-3.15

[1CK-3.15

I1CK-3.15

10.

Mertoap! obecrieueHus pa-
060TOCTIOCOOHOCTH TEXHUYE-
ckux cpeacts AIIK

[1CK-3.15

[1CK-3.15

I1CK-3.15




3. O0béM TUCUMIITIMHBI M BUIBI Y4eOHOH padoThl

O6wem aucrumuinabl coctaisieT 10 3adernpix equnaui (3ET), 360 akagemuveckux vaca (nanee
yacoB). [{ucuunnuna uzyqaercs B 1, 2, 3 cemectpax.

3.1. Pacnipenesnienne o0beMa IMCUMILIMHBI IO BUAM Y4eOHOIl padoThI

Bu yueGHoit paboTer KonuuectBo yacos

KonraktHasi pabora (Bcero) 172
B toMm uncrne:

Jlexumu (JI) 68
[IpaxTnueckue 3ansatus (I113) 18
JlabopaTopnsbie 3ansatust (JI3) 86
CamocrositesibHas padora o0yuarwmuxcs (CP) 161
KonTtpoJusn 27
Hroro 360

3.2. Pacnpenenenue yueOHOro BpeMeHH 110 pa3jejiaM U TeMaM

B Tom uncine
No Beero KonTakTHas pabota
MBI HanMeHoBaHue pa3nena u TEMBbI HACOB CP KoHTpors
JI JI3 113
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MmoniekynspHasi Gu3MKa U TEPMOJMHAMUKA
1.1. | Beeaenue B pu3UKy 2 2 - - - X
1.2. | Kunematuka 20 4 2 2 12 X
1.3. | JIunamuka 26 6 4 4 12 X
24 JlmiaMHKa 0O0JIBIINX CKOPO- 20 4 9 5 12 <
cTen
1.5. | KonebGanus 1 BOJTHBI 24 4 4 4 12 X
16. DneMEeHThI CTATHCTHYECKOH 1 26 5 4 4 12 <
MOJICKYJISIPHON PU3UKH
1.7. | DneMeHThl TEPMOINHAMHUKHN 22 6 2 2 12 X
Pa3nen 2. DneKTpuyecTBO U MarHeTU3M
2.1. | DnexTpocraThka 21 4 6 - 11 X
29, [TocTostHHBIN TOK, 37EKTPH- 21 4 5 i 11 <
YECKHE [EeTH U MaTepUaIbI
2.3. | IlocTosITHHOE MarHUTHOE TT0JIC 23 4 8 - 11 X
24 DNeKTpOMarHuTHhHIE Koneha- 33 6 12 ) 15 <
HUS Y BOJTHBI

Paznen 3. Ontuka u aroMHas pu3uKa

7




31 I'eomerpuyeckas U BOJIHOBAs o5 4 12 ) 9 X
OITHKA

3.2. | KBaHToBas ontuka 21 4 8 - 9 X

33 DeMeHTbI KBaHTOBOH Mexa- 21 4 5 ) 9 «
HUKHU ¥ aTOMHOW (DU3UKH

34, ATOMHOE SAPO U IJIEMEHTap- 21 4 8 ) 9 X
HBIC YaCTHIIBI

35. CoBpemenHas ¢puznyeckas 7 9 i i 5 N
KapTHUHA MHpa
Kontposnb X X X X X 27
OO01mas Tpy10eMKOCTh 360 68 86 18 161 27

4. CTPYKTYpa M cojiep:KaHue TUCIHUTIHHbI
4.1. Conepxanue QMCUMILTAHBI
BBeaenue

[Ipenmer ¢usuxu. MeTon mo3HaHus B pu3nKe. DKCIEPUMEHTHI U Teopuu. Ponb matematuku. Ou-
3uyeckue 3akoHbl. [Tonarue gaxra B pusuke. Monenu. [Ipsmbie n oOpatHble 3agaun ¢pusuku. Pazmep-
HOCTH (PU3UYECKUX BEITHUYMH.

Kunemarnka

JIBukeHue Kak riaBHas popma cymectBoBanust Matepuu. [Ipoctpanctso u Bpems. CriocoObl onu-
CaHUs COCTOSIHMA Tesla U cucTeMbl Tell. CucTeMbl oTcueTa U KoopauHaT. Ponb u mpuHUuIbl BeIOOpa
cucreM kKoopauHaT. CTeneHu cBOOObI, HMHBApUAHTHBIE CBOMCTBA uucia creneHeil cBobonbl. Tpex-
MEPHOE U MHOIOMEpPHOE MpOCTpaHCTBA. MarepuanbHas TOYKa M PacHpOCTPaHEHHE 3TOM MOJEIU Ha
MHOTOMEpHbIN ciyyail. Tpaekropus u MupoBast JIMHUSA, UX cBoMcTBA. CKOPOCTh U YCKOPEHUE KaK Mpo-
nu3BogHble. [locTynarenbHOe U BpalaTeIbHOE ABUKEHMS KaK OCHOBHBIE BHJbI JIBWJKEHUH. YTJIOBBIE
CKOPOCTb U YCKOPEHHE, HOPMAJIbHOE M TaHT€HIMaIbHOEe ycKopeHHUsl. CKOpOCTh U YCKOPEHUE B MHOI'O-
MEPHOM IPOCTPAaHCTBE. MHepIUaIbHBIE CUCTEMBI U PABHOIIPABHOCTD IOKOS MU PABHOMEPHOT'O MPSMO-
JnuHeHoro aBrxkeHus. [locTynaTt o moCcTOsSHCTBE CKOPOCTH cBeTa B BakyyMme. [IpeoOpa3oBanue uHTep-
BaJIOB BPEMEHM U JUIMHBI MPHU OOJNBIINX CKOPOCTSAX OTHOCHUTENBHBIX JIBUKEHUH HMHEPLUAIbHBIX CHU-
cteM. [IpeoOpazoBanust JIopeHia U peIsITUBUCTCKOE CIIOKEHHE CKopocTeld. MHTepBan Mexy coObITH-
SIMHM U €T0 UHBaPUAHTHOCTb.

JAunamuka

Cuna u macca, cynepnosunus cui. [lepseiii u BTopoil 3akoHbl HproTOHA. YpaBHEHUS IBUKEHUS,
pOJIb HAYAJIBHBIX YCIOBHUW, NMPUHLHI JAeTepMHUHHM3MA. [IpuMepsl peleHus ypaBHEHMM JBUKCHUS.
JIBU>KEHUE TeIl B [OJI€ CUJI TATOTEHMS, SIBJICHHE HEBECOMOCTH B CIIyTHHUKaX. JIMHAMUKA CIEIALIUX CU-
creM. MIMmynbc, 3aKOH COXpaHEHUs UMITYJIbCA JJIsI MEXaHUYECKOM CUCTEMBI, TpeTHH 3aK0H HbroTOHAa.
B3aumoneiictBue Ten yepes nose. OOmas ¢popMyIMpoBKa 3aKOHA COXpaHEHUs uMmnyibca. Kunernye-
CKasl DHEpPI'sl MaTepHaIbHON TOYKH, CBA3b €€ C KOMIIOHEHTaMH BEKTOpa uMIlysibca. PaboTta u moteH-
1uanbpHas sHeprusi. Pabora nepemenieHuss MaTepuaabHON TOUYKHU MO KpUBOJIMHEHHOMY myTH. [ToTen-
LAAJIBHBIE CHWJIbI, BBEJCHUE NOHATHSA NOTCHIMAIA I B3auMOAECHCTBYrOmUX Teil. lloTeHnumanbHas
GyHKLHMSA, TOTEHIMAIbHAsT MOBEPXHOCTh. CBSA3b KOMIIOHEHT CHJIBI U MOTEeHIUaTbHOW QyHKIuH. Ilo-
TEHIMAJIbHAS IMA U YCJIOBUE YCTOMYMBOTO paBHOBecHs. HEBO3MOKHOCTh paBHOBECHS CUCTEMBI B3au-
MOZCHUCTBYIOIIUX CTaTUYECKUX TOYEUHBIX DJIEKTPUUYECKUX 3apsaoB. [ IpMHIMN IIIOTHENIIEH yIIaKOBKU
1 00BACHEHUE IPOCTPAHCTBEHHBIX (popm KpucTamuioB. KondopmannoHHslit aHanu3 Mojexyi. MoMeHT
cuibl. J/InHaMUKa BpallleHWsl TOUYKHU U TEJIa BOKPYT IIOCTOSHHOU OCH, IIOHATHE O MOMEHTE UHEPLIUU Ma-
TEpUATBHON TOYKM W TeNa. YPaBHEHWE JBH)KEHHS BPAILIAIOIIETOCS BOKPYI HEMOJBHUKHOM OCH Tea.
MoMmeHT uMItyiibca, CBsi3b €10 KOMIIOHEHT C KWHETUYECKOM YHEPruer BpaleHus. M3sMeHeHne MoMeHTa
MHEpLUH TeJa IPU NEPEHOCe OCU BpalieHus. [ 1aBHple MOMEHTBI HHEPLIUN U YCTOMYUBOCTh BPalICHUS
TeNl. 3aKOH COXPaHEHUSI MOMEHTa UMITYJIbCA TeJla U CUCTeMBI Tesl. OCOOEHHOCTH KOHCTPYKIMH BEPTO-
neToB. I'mpockonsl 1 ux npuMeHeHue. LleHTp Macc n ypaBHEHUE ero IBMKeHMs. Pazenenue nocrymna-
TEJIbHBIX U BpalaTEJIbHBIX JBMKEHUH TBepaoro tena. [Tapa cui. Cucrema ypaBHEHHN A IBUYKEHUS
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TBEPJOTO TEJA U €r0 KUHETUYECKask SHEPrusl. 3aKOH COXPAHEHUsI SHEPTUU U €r0 CBSI3b C PABHOMEPHO-
CTBIO TEUCHHS BpPEMEHHU. [[BI)KEHUE CHCTEM CO MHOTHMU CTeTeHsMHU cB0OOo bl DyHkuus Jlarpanxa u
ypaBHeHus Jlarpanxa. [[puHIMI HAMMEHBIIETO IEUCTBUA.

JAuHaMuka 00JIbIIMX CKOPOCTEi

[Tpunuun otHocutensHOCTU B (u3uke. PenstuBucrckuii umnynsc. [IpeobpasoBanue sHepruu-
nMIrynbca. Macca U ee CBA3b € DHEpPruey Nokos. Macca CI0KHOM CHCTEMBI U €€ CBS3b C DHEpPruei
B3aumMoJeiictBus yacteid. HeagnutuBHOocTh Maccwl. JlegekT Maccel M 3Hepretuka. Kunetnueckas
SHEPrus B PESITUBUCTCKONW MEXAaHUKE. YPaBHEHUE JBM)KEHUS MaTEpUAIbHON TOYKU B PEISITUBHCT-
CKOM MeXaHUuKe. J[BHKeHre MaTepHaIbHOW TOUYKH IO ACHCTBUEM MOCTOSIHHOM cuiibl. CKOPOCTh CBETa
Kak IpeenbHas CKOpOoCTh. YacTulbl C HYJIEBOM Maccoi NMokos. [I[puHIMIT 5KBUBAICHTHOCTH U TEOPHUS
MIPOMCXOXKICHUS CUJI BCEMUPHOTO TATOTEHUSI.

Kone6anus n BoJIHBI

Konebanus kak yacTHBIN Ciydail TBH)KCHHUsI, YCIIOBUS TMOSBIICHUS KOJeOaHUd. Y paBHCHHUE ABUXKE-
HUS TPY)KUHHOTO MAasTHUKAa M €ro peuieHue. ['apMoHMuYeckoe KojieOaHUEe W €ro XapaKTepPHCTHKH.
VYpaBHeHHe OBUKEHHS (PU3NUECKOTO0 MAsTHUKA U €r0 pelieHHe, MaTeMaTUYeCKUd MasTHUK. DHEPrus
rapMOHUYECKUX KojieOaHui. BrIHyXIeHHbIE KOJIeOaHUs U SABJICHHE pe30HaHca. Pe3oHaHC Kak MposiB-
nenue Oudypkanuu. ABrokosnebanus. [Ipumepsl mposiBIeHHsS] PE30HAHCHBIX U aBTOKOJIEOATENbHBIX
SIBJICHUN B JKUBBIX OpraHM3Max U T€XHHMKE. Pe3oHaHCHas nepenadya SHEPTUU B CUCTEME OJIMHAKOBBIX
CBSI3aHHBIX MAasATHUKOB. BONHBI B ympyrux cpenax, JUHEHHbIE, TOBEPXHOCTHBIE U OOBEMHbBIE BOJIHBI,
MOTIEPEYHBIE U TPOJIOIBHBIC BOIHBI, (PPOHT BOJIHBI, IJIOCKHAE U CPepUUIECKHE BOJTHBI. AHAIUTHYECKAsS
3anuch Oeryiiei BoaHbl. BonHoBoe ypaBHenue. [lepenoc snepruu Oeryueii BoiaHoi. CioxkeHue Koe-
Oanuii 1 BoaH. KorepeHTHbIe HCTOYHHUKH BOJH. MHTEphepeHIus BOJIH OT TOYSUHBIX KOTEPEHTHBIX HC-
TOYHUKOB. YCIIOBUS MOSIBJICHHUS] MaKCUMyMOB U MHUHHUMYMOB. CIIO)K€HHE KPYTOBBIX U CepruyecKux
BouH. [locTpoenne ¢ponTa BodHBI o npuHIMNY [ foiireHca, moBeneHne GpoHTa BOJHBI B HEOAHOPOI-
HOM cpene. OtpaxeHue u npenomieHue BoiH. [Ipunmun depma. BriBoa 3aKkoHa NpesioMIIEHUST BOJIH
Ha rpaHulle ABYX cpes Ha ocHoBe npuHiuna depma. [Ipunuun depma Kak 4acTHbIM ciaydail 001Iero
npuHUuna MuHuMakca. [losBieHre oTpaXeHHBIX BOJIH B HEOJHOPOJHBIX CPElax, CIOXKEHUE BCTPEU-
HBIX BOJIH U 00Opa3oBaHMe cTosuuX BOJH. [lepexonHoe coctosHue u Bpems penakcauuu. CBsi3b JUIMH
CTOSIYMX BOJIH C pa3MepaMu Cpe/bl, JUCKPETHOCTh JUIMH CTOSYMX BOJIH. KBaHnTOBaHue. YmpaBieHue
3BYYaHHEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JIEeMEHTBI CTATHCTHYECKON U MOJICKYJIAPHON (pU3MKH

Mukpockonuyeckue 1 MakpoCKONMUYecKre siBJIeHUs. MaeanbHblil ra3 Kak cTaTUCTUYECKasi CHCTe-
Ma MHOTHX yacTull. JlaBieHue, 00beM U TeMIieparypa ra3a Kak 0000IEHHbIE XapaKTEPUCTUKH COCTO-
sHUS ra3a. PaBHOBeCHbIE U HEpaBHOBECHBIE COCTOSIHUS ra3za. OOpaTuMble U HEOOPATUMBbIE MTPOLIECCHI.
Juarpamma aaBiieHHe-00beM. DKCIIEpUMEHTAIbHBIE Ta30BbIe 3aKOHBI, 00OOIIECHHBIN ra30BbIil 3aKOH
(YpaBHEHME COCTOSTHUSI MJI€aIbHOIO Ta3a). BeIBOJ ypaBHEHMsI COCTOSHUS MJI€AIbHOIO T'a3a Ha OCHOBE
KMHETUYECKUX MpeAcTaBIeHU. PU3NYECKUN CMBICI MOHATHS TEPMOJMHAMHUYECKON TEMIIEpaTyphl.
Pacnipenenenue snepruu no creneHsm cBodoasl. Pactipenenenust Makceia u boneiimana, 6apomer-
puueckas popmyna. HepaBHoBecHble npoueccsl. Auddysus, nuddysus uepes memOpaHsl, ocMoc, oc-
MOTHYECKOE JABJIICHUE U €r0 pOJib B >KM3HEAECATEIbHOCTH pacTeHuil. Termonepenada. BHyTpeHHee
TpeHue. BrlpaskeHre HepaBHOBECHBIX MPOLIECCOB Yepe3 0000IIeHHbIe TepMoIuHaMuyeckre cuibl. Co-
oTHomIeHue B3auMHocTu OHcarepa. PeanbHble rassl, ypaBHeHue Ban-nep-Baanbca, kputuueckas Tod-
Ka, peaJbHbIe NU30TEPMbI, CXKIDKEHUE Ta30B. DIyKTyalluu U caMoopranuzanus npu (a3oBom mnepexojie
ra3->KuJaKocTh. JKUAKOCTH, TOBEPXHOCTHOE HATSHKEHUE B KUAKOCTSX, OXJIAXKICHHUE KUIKOCTH MPH UC-
MIApEHUH, TEPMOPETYJIALNSA PACTEHUH M KUBOTHBIX. CMauMBAIOIIME U HECMAYMBAIOIINE KUAKOCTH.
Kanunnsapuseie siBinenus, hopmysa Jlammaca.

JIeMeHTBI TEePMOJAMHAMHMKH

[lepBoe Hayamo TepMOIMHAMUKH, W30MPOLECCH], aANadaTHUYECKUI MPOIECC, OXJIAXKIACHUE ra3oB
npu aauabaTHYecKOM pPACIIMPEHUU U TOJIyueHHe HU3KUX Temieparyp. YpaBHeHue IlyaccoHa u ero
BbIBOJI. Kitaccuueckasi Teopus TEMJI0EMKOCTEHN, MPUYMHBI OTKJIOHEHHS PEAIbHBIX TEIJIOEMKOCTEN Kak
(GyHKIHU TeMIIepaTypsl OT Pe3yIbTaToOB KiIacCHYeCKol Teopuu. PaboTa uaeanbHOro rasza B pa3iMyHbIX
npoueccax. ObpaTumble U HeOOpaTuMble UKL TeroBble MamuHbl U UK KapHo, BTOpoe Haydaio
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TepMOJUHAMUKU. KOMIIPECCHOHHBIE XOJOIMIBHUKY U TEIUIOBBIE HACOCHI. DHTPOINHS KAK TEPMOJIMHA-
Mu4eckuil noteHuuan. dopmyna A SHTPONHUU HeabHOro ra3a. Teopema KapHo n o606menue no-
HATUS SHTPOIIMH KaK TEPMOJMHAMUYECKOrO NoTeHIHana. CBs3p SHTPOIMH C MUKPOCOCTOSIHUSIMU U1 E-
asibHOrO rasza. CTaTuCTUYECKOEe TOJIKOBAHUE SHTPONMU. DHTPONMS U CTENEHb BBIPOXKACHUS CUCTEMBI.
®opmyna boneimana. OuTponus U nHpopmanusa. Bo3pactaHue S3HTPOIIUYU IPU HEOOPATUMBIX IpoLIEC-
cax Ha IPUMEPE BbIPABHUBAHUS TEMIIEPATyphl JBYX HAXOMASIIMXCS B KOHTAaKTE HAarpeThIX TEJI U NpU
BBIPAaBHMBAHMM JABJICHUM B JBYX 4acTsIX cocyza ¢ razom. IlepBoe u BTopoe Hayaia TEpMOJAWHAMUKH,
U JKUBbIe opranu3Mel. [loHATHE O TepMOAMHAMHUKE HEOOPATHMBIX MPOLECCOB M OTKPBITHIX CHCTEM.
OHTpomnusl B CHCTEME OPraHu3M - OKpyxkarouas cpena. IIpom3BoAcTBO 3HTPONIMK B HEPAaBHOBECHOU
cpeae u teopema IIpuroxuna.

DJIEKTPUYECKHEe 1 MATHUTHBIE SIBJICHUS

[lonsATHE O MOJIAX, MOJSA CKAIAPHBIC M BEKTOPHBIE. XapaKTEPUCTUKU BEKTOPHBIX IOJICH: HAIpPs-
KEHHOCTD, IOTOK, UUPKYJISLMS, CUIOBBIE JUHUM BEKTOPHOro mojs. Cynepno3uuus IOJeH, 3apsbl,
3aKOH COXPaHEHUs 3apsI0B.

B3aumonencTBue HEMOABUKHBIX U IBIKYIIUXCA 3apA10B, PU3M4eCKUil CMBICII MArHUTHOTO TIOJISL.
[Tone Toueunoro 3apsana (3akoH Kyrnona) u cucremsl 3apsiioB. [lone qumnons. DiekTpocTaTudyeckoe
1oJie MOJIEKYJIbl M XUMHYeckue peakiuu. VuTterpanbHas ¢gopma 3akona Kynona, teopema ['aycca
(mepBoe ypaBHeHHe MaxkcBeiuia). BeiBog hopMyt Ui HapsDKEHHOCTH JJIEKTPOCTATHICCKUX TOJIEH
3apsHKEHHOTO MPSIMOTo IPOBOJIA, MIIOCKOCTH, KOHJIeHcaTopa. PaboTa nepemMerieHus 3apsijia B 3JIEKTPO-
CTaTUYECKOM I10JI€, IIOHATHE NOTeHIMaIa. Bropoe ypaBHeHre MakcBesuia Juisl 2JEKTPOCTATUKU B UH-
TerpajibHON (popme. DineKTpruecKas eMKOCTh OJIHOTO MPOBOJHUKA U JABYX MPOBOJHHUKOB, KOHJIEHCA-
TOpBI, paboTa MO 3apsAKe KOHACHCATOPOB. DHEPrusl AIEKTPOCTATUYECKOro MoJsl. MI3MeHeHue Harpsi-
KEHHOCTH JJIEKTPUYECKOrO TOJS MPU BBEACHUM AMDJICKTPUKA, NOJAPU3YEMOCTb AMDJIEKTPUKA, JU-
AJIEKTpUYEcKasi MIPOHULAeMOCTh. VI3MeHeHre TUAIIEeKTPUYECKONW MPOHULIAEMOCTH NPU XUMHUYECKHUX pe-
aKIUSAX U MCIIOJIb30BaHHME 3TOro 3¢ddexra. DnekTpuueckoe mojie B NpoBoAHMKaxX. [loHsATHE O TOKE
MIPOBOJIMMOCTH, BEKTOP TOKa M CHIIa TOKa, nuddepenunanphas Gopma 3akona Oma. [lepoe nmpasuiio
Kupxrocga. [IpuunHa nosBiaeHus 3JIEKTPUYECKOr0 TOKA B NMPOBOJHUKE, (GU3UUYECKUN CMBICI MOHITUS
CTOPOHHUX J3JIEKTpUuecKkux cuil. BeiBox 3akona Oma nist Bceit nenu. Bropoe mpasuio Kupxroda.
MarHuTHOe 1oje NpsIMOro Toka, OOBSICHEHUE €ro MOSBJICHUS HAa OCHOBAHUU PESITUBUCTCKUX IPE-
craBiaeHui. MHTerpanbHple ypaBHeHMs MakcBeiuia Juisi IOCTOSHHBIX MarHUTHBIX noneil. IIpumepsr
BBIUHCJICHUS HANPsHYKEHHOCTE MAarHUTOCTaTHMYECKHUX moiied. 3akoH buo-Casapa-Jlamnaca. B3anmo-
neiicTBue nojei u 3apsaaoB (Tokor). ®opmyna JlopeHia muist Cuiibl, TEHCTBYIONIEH HA 3apsi]] CO CTOPO-
HBI JJIEKTPUYECKOTO U MarHUTHOrO nojiei. [IpuHIuMn neicTBus Macc-ClIeKTPOMETPOB M UX NPUMEHE-
HUS B XUMHUU. VHOYKIIMOHHBIE SIBJIEHMSI, TpaHC(HOPMATOphl, PU3NYECKUE MPUHILMUIBI UX JEHCTBUS.
Okctpatoku. [lonHas cucreMa HHTerpaiabHbIX ypaBHeHUN MakcBesuia. CMBICH Y4JI€HOB CUCTEMBI ypaB-
HeHull MakcBesula, ONUCHIBAIOIINX SIBJICHUS, CBA3aHHbBIE C U3MEHEHUSMHU 3JIEKTPUYECKUX U MarHuT-
HBIX BEJIMYMH BO BpeMEHU. B3anMOCBS3b 2JIEKTPUUECKUX U MarHUTHBIX MIEPEMEHHBIX IOJIEH, DJIEKTPO-
MarHuTHoe noje u u3nydeHue. lloms nerkymmxcs 3apsnoB. M3iydeHue 3J€KTpOMarHUTHOTO ITOJIS
HEPAaBHOMEPHO ABMKYIIMMcs 3apsaaoM. «Ilapagokcy aToMma.

DJIEKTPOMATHUTHOE U3JIy4eHHe U ONTHKA

CB000/IHOE 3IIEKTPOMArHUTHOE MOJIE U €ro CYIIECTBOBAHUE B BHUJIE DJEKTPOMATHUTHOM BOJHBI.
[TonepeyHOCTh AMEKTPOMAarHUTHBIX BOJH. CKOPOCTb PACIpPOCTPAHEHUs 3JIEKTPOMArHUTHBIX BOJH U
criocoObl ee u3Mmepenus. Illkana snekTpoMarHUTHBIX BOJIH. CIOCOOBI TeHEpaluu U UCIOIb30BaHUE B
HayKe ¥ TEXHUKE BOJIH Pa3JIMYHBIX YACTOT.

SIBrieHus1, onUCHIBaeMble BOJHOBOM Teopueil ceera. MIHTepdepeHtys cBeTa, YCIOBUS MOSBICHUS
CTaTU4YeCKON MHTephEpPEHIIMOHHON KapTHHbI, MHTepGEPEHLIUs MIPU pa3feeHnu (POHTa BOJHBI, IPO-
CBETJICHHE ONTHKH, HHTEp(epoMeTphl U X ucnosib3oBanue. Oypre-crnekrpomerpsl. [ToHsTHe 0 rojo-
rpaduu. Judpaxuus, nudpaxnus Ha mend. okycupoBKa 3J€KTPOMAarHUTHBIX BOJIH U CBSI3b pa3Mmepa
TU(QPAKIUOHHOTO MATHA C pa3MepaMu peduiekTopoB. OCOOEHHOCTH OPraHU3alUHN PAIHOTOKAITMOHHON
ciy>kObl. YCJI0BHSI mepexojia OT BOJTHOBOM ONTUKU K reomerpuueckoid. 3oHbl dpeHens, 30HHas 1uia-
cruHka Dpenens kak (GOKyCUpyromuii aneMeHT. [JudpakiinoHHas peneTka Kak JUCIIeprupyromas cu-
cTemMa. AHaJM3 cocTaBa CBeTa MO JUIMHAM BOJH. PeHTreHoBckas nudpakius, noHsTue o6 oOpaTHBIX
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IU(QPaKLIUOHHBIX 337a4aX, PEHTT€HOCTPYKTYPHBIN aHAJIN3 U €ro 0COOCHHOCTU NMPUMEHUTENBHO K O1O-
noruueckuM oObekTaM. IIpoctpancrBennas crpykrypa JJHK n PHK. {udpakunonssiii npenen pas-
pelaromieil CrioCOOHOCTH ONTUYECKUX MPUOOPOB.

CBeT U BemiecTBo, MOHATHE O BTOPUYHBIX BOJIHAX, Pa3/IelIeHNE PHEPTUN Ha rpaHulle pasnena das,
PE30HAHCHBIN XapakTep B3aMMOACHUCTBUS CBETa U BelecTBa. Jlucnepcus, Ki1accuueckoe 0ObsICHEHHUE
3aBUCUMOCTH KO3 (UIMEHTa MPETOMIICHUS CBETa OT JJIMHBI BOJHBI MAJAlOIIEro cBera. SIBieHue
JBOMHOIO JIy4enpeaoMIICHUS, TOJIIpU3anus cBeTa KpucrtauiaMu. [1onsipu30BaHHbIN CBET, ONTHYECKAs
aKTUBHOCTb, CaXapOMETPUs, UCIIOIb30BAHUE SBJICHUS BPALLEHUS IUIOCKOCTU MOJSPU3ALUU B MOJIEKY-
nsipHOM Ononoruu. @oro3ddekt u kBaHTOBas Mpupoaa cBera. Kpyr sBineHuid, 00bICHUMBIX C KBAHTO-
BOM TOUYKM 3pEHMS, MUKPOCKOIIMYECKOE U MAKPOCKOIMUYECKOE B ONTHUKE. J[BOHCTBEHHOCTH IPUPOJIBI
CBeTa. 3aKOHbI IOIJIOLICHUs CBETAa, MOHATHE O HEJMHEHHBIX 3pdekTax. OCHOBHBIE HJIEMEHTHI KOH-
CTPYKIIMU CHEKTPOPOTOMETPOB. 3aKOHBI OCBEIICHHOCTH, 3aBUCUMOCTh OCBEILIEHHOCTH OT BHJA OCBE-
TUTEJEH.

DJIeMeHTBI Y4eHHS 0 CTPOEHHMH BellecTBa

OcobeHHOCTH MOBEIeHUs] MUKPOYACTHULl. [IpUHIMIIBI ONTMCaHUs MOBEAEHUSI MUKPOYACTHUL], BOJIHO-
Bas (yHKIUS, COOTHOIIIEHUE HeompeeneHHocTel, BonHa ne bpoitns. Iloctynarer bopa. YpaBaenue
penunrepa (BpeMEHHOE U CTallMOHAPHOE), (GPU3NYECKUI CMBICI BXOAALIMX B HETO WIEHOB. Pemenue
cTauoHapHoro ypaBHeHus lllpenunrepa ajs 4acTUIbl B OJJHOMEPHOM MOTEHIMAIBHOM SIIIUKE U Ya-
CTHULIbI HA OKPY>KHOCTHU. Y CJIOBUS INOSIBICHUS KBAaHTOBBIX ABJICHUNA. BiusiHue macchl u 061acTu Jioka-
JU3aluuu yacTull. /[BymepHas MOoTeHIHaIbHAas SIMa, BBIPOKICHUE KBAHTOBBIX COCTOSIHUN U CHATHUE BbI-
poxaenus. IloTeHuuanbHas siMa KOHEYHOH TTIyOMHBI M BIMSHUE €€ INIyOWHBl U LIMPUHBI HA YPOBHU
SHEPIUU YacTHIBl. BO3MOKHOCTh JIOKAIM3aIlMK YacTUIIBl B IPOCTpaHCTBE. TyHHENbHBINH 2 dekT. 3a-
IIOJIHEHUE YpOBHEH U npuHUMI [laynu, nmosiHas 3HEpPryUs COBOKYIHOCTH JIEKTPOHOB B KBAaHTOBOMW CH-
cTeMe. YPOBHHU 3HEPIMM B aTOME BOAOPOA, IEPEXOAbl MEXKIY YPOBHAMU. HAUMBUya IbHOCTh CIEK-
TPOB aTOMOB ¥ AMHCCUOHHBIN CIIEKTpaJbHbIN aHamu3. MeTtatinueckas MOJIENb MOJIEKYINbI U OOBsICHE-
HUE KOPpEJSLUHU [BETHOCTH BemiecTBa M (P (eKTa CONpsHKCHUS XMMUYECKHUX CBS3€H B MOJEKYJax.
HopManbHast 1 MHBEpCHas 3aCEICHHOCTh KBAHTOBBIX COCTOSHUU. [loriomeHue, CllOHTaHHOE U BBI-
Hyx)aeHHoe uinydenus. Koaddunumentsr Ditnmreiina. @opmyna [Inanka. YcuneHue cBera mpu mpo-
XOXKICHHUH Yepe3 NHBEPCHO 3aceeHHyo cpeny. [lonsaTue o nasepax.

duznyeckas NpUpPoia XUMUUYECKON CBSI3U. DJIEKTPOHHOE CTPOEHHE MHOTO3JIEKTPOHHBIX aTOMOB,
ruOpuau3anys, oObsICHEHUE MPUYUH TOSBICHUS MPOCTPAHCTBEHHBIX (GopM Mosekyi. [IpuHumnm mak-
CHUMAaJIbHOTO TepeKpbiBaHMsl. BHyTpeHHee BpallleHue B MOJIEKYyJaX U €ro posib B OMOXUMHUYECKUX pe-
aKkuusAx. J[BWJKE€HME 4acTHUIl B MHOIOATOMHBIX MOJIEKYJIaX M BHJbl MOJEKYJISIPHOH CIEKTPOCKOIIHH.
CuMMeTpHs MOJIEKYJ U MOSIBJIEHUE MPaBUII 0TOOpA.

DOTOXMMHUYECKHE peaKMi 1 0COOEHHOCTH MOTEHLUAIBHBIX TOBEPXHOCTEH OCHOBHBIX U BO30YX-
JICHHBIX 3JIEKTPOHHBIX COCTOSHUN B MoJekynax. Pacrnan monexkyn npu ¢potoBo3OyxaeHusx. duznye-
ckas npupoza gorocunTesa. TpaHcnopT 3Hepruu npu GoTocuHTe3e. 30HHAsI CTPYKTYpa JIEKTPOHHBIX
COCTOSIHMI KpHCTaJUIOB. 3allOJIHEHHbIE U HE3alOJIHEHHbIE 30HbI. YpoBeHb depmu. [IpoBogHuku, no-
JYIPOBOJIHUKHU U JUAIEKTPpUKU. OCOOEHHOCTh MPOBOAUMOCTH B MOJTYIPOBOJHUKAX.

CucreMaTHKa 3J1€MEHTAapHBIX YacTUIl. 3aKOHbBI B3aMMOIPEBPALIEHUHN YacTHUll, SAEpHbIE peakluu,
nedext maccel. CTpoeHue a1ep, aIepHble CUJIbl, YCTOHUMBbBIE M HEYCTOWYMBBIE s/pa, €CTECTBEHHAs U
HCKYCCTBEHHAsl pali0aKTUBHOCTb. 3aKOHBI PaIMOAKTUBHOrO pacnaja. [IpuHIMne pagnoakTuBaluoH-
HOTO aHanu3a. «MeueHble» aToMbl B Ononoruu. ITyTu ucnonp30BaHus A€PHOM SHEPTUH.

3aKOHOMEPHOCTH Pa3BUTHA

[Tonsatue 06 3BodroNMHU B pu3mKe, OMOJIOTHU U APYrUX Haykax. [[pOTHBOMONIOKHOCTh HANpaBJIeH-
HOCTEW 3THX HBOJIIOLIMOHHBIX MpoiieccoB. [1yTu npeoponenust npoTUBOpeUns.

Bpewms B kinaccuueckom Mupe. Poiab nepuoanueckux U HENEpHUOANYECKUX TPUPOAHBIX IIPOLIECCOB
B (hOpMHUpOBAHHUM TMOHATHS BpeMeHU. VIHBapuaHTHOCTh MPOCTEHIINX (PU3NYECKHX 3aKOHOB OTHOCH-
TEJIbHO CMEHBI 3HaKa BpeMeHU. HepaBHOBECHBIE TPOLIECCHI B CIIOKHBIX CUCTEMAX U MOSBIEHUE CTPEIIBI
BpeMeHH. Porb ciydailHbIX (akTopoB B (popMHpoBaHUM CTpeibl BpeMeHU. DinyKTyanuu, NosiBIeHNE
CaMOOPTaHU3aIlMM B OTKPBITHIX CUCTEMax M IMepepacTaHue (UIyKTyallud B MaKpOCKONUYECKHH 3¢-
¢ekt. Ponb 6udypkanuii. [loBeeHre SHTPONUU B OTKPBITHIX CUCTEMAX.
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JlonmoTHUTEJIbHOCTD, COOTBETCTBHE, MPOTrHO3. OOIHOCTH GyHIAMEHTAJIbHBIX BHIBOJ0B

puzuku

[IpuHIMI TONOTHUTENFHOCTH U €0 BCEOOIIHOCTh. Vcnonp3oBanue mojenel sBieHui U 00beK-
TOB B IPOILIECCE TTO3HAHUS KaK CJIEJCTBHE MPUHIIMIIA JOMOJIHUTENbHOCTH. OOpaTHbIe 3a/1a4H, CyObeK-
TUBHBIN (PakTop mpu ux peuieHuH. OrpaHUYeHHOCTh MPUHIMIA JOKa3aTeIbHOCTH B Hayke. [IpuHiun
COOTBETCTBHS, HaOIr0/1aeMble U HEHaOItoJaeMble BeMWYMHBI B ¢u3nke. TpeboBanus k (popmupona-
HUIO (pu3nyueckux Teopuil. Pacmmpennoe noHnmanue npuHimna aerepmMuanima. CiydaiiHoe U 3aKo-
HOMEPHOE B MPUPOJE U MPEAEIIbl IPUMEHUMOCTH Hay4yHOro nporHo3a. HayuHslil mporao3 B Hayke 00
obmiectBe. Pu3nka u kudepHeruka. Cresiinue CUCTEMbI U YIIpaBIICHHUE.

4.2. Conep:xxaHue JeKI Uit

Ne CopepxaHue JEKIUN Kos-so
/1 Aep 1 4acoB

1. | DBomronus U coBpeMeHHbIe MoJeNnu pu3ndeckoil kapTuHbl Mupa. CoBpeMeHHas (hu3u- 2
Ka KaK KyJlIbTypa HaOIOICHUH, MOCTUPOBAHNS, SKCIIEPUMEHTAILHOTO HCCIIEIOBAHUS
U KOJMYECTBEHHOTO MPOTHO3WPOBAHUS SBICHUN Mpuponbl. Ponb (u3mku B pa3BuTUU
TEXHUKH U arpolpOMBIIIJIEHHOTO MPOU3BO/CcTBAa. KnHeMaTuka MarepuaibHON TOUYKH.
Koopaunatsslii MeTon onucanus ABWKeHUW. KnHemaTnueckoe ypaBHEHUE JBUKEHUS
U OTpeJieIsieMbIe 10 HEMY KHHEMAaTHYEeCKUE XapaKTEPUCTHUKH.

2. | BekropHsblii crioco® ommcaHusi OBIKEHHH. BeKTOpbl mepeMerieHus, CKOpOCTH, YCKO- 2
peHUs. YTraoBeIe XAPAKTCPUCTHUKU ABMIKCHUSA IO OKPYKHOCTH. DJ1EeMEHTEI PEIATUBUCT-
ckoil MexaHukH. [locTynarsl crenuanbHONW TEOPUM OTHOCUTENbHOCTH. [IpeoOpas3oBa-
Hus JlopeHua. Cnoxenue ckopocteil. OTHOCUTEIBHOCT JJIMHBI OTPE3KOB U JJINTENb-
HOCTH BPEMEHHBIX HHTEPBAJIOB.

3. | Jlunamuika MarepHaIbHOH TOYKHM M TOCTYNATEIbHOTO JBMKECHHUS TBEPIOTO Tea. 2
[Tpunumn otHocutenpHOCTU. 3akoHbl HbtoToHA. Buasl cun. /luHamuka BpaiaTreabHO-
ro JABuXKEeHUs. MOMEHT cuiabl. MOMEHT MHEepUUHU. 3aKOHbI COXpPAHEHHs] MMITYJIbCa U
MOMEHTa UMITYJIbCA.

4. | nepuuanbHble 1 HEMHEpLHUAIbHbIE CUCTEMbI 0Tcu€éTa. CHIIBI MHEPLMU MPH pa3Iny- 2
HBIX BHJAX JBIKEHHSI
5. | Pabota, MomHOCTh U Heprusa. Mexanudeckas paboTa U MOIHOCTh MIPU MOCTYHATENb- 2

HOM M BpallaTCJIbHOM JIBWIKCHUAX. Kunernueckas OHEPIrus U T€OpEMa O KHMHETHUYC-
CKOM OHCPIUHU. KOHCCpBaTI/IBHBIe CHJIbI U MMOTCHUUAJIbHASA SHCPIUsd. HpI/IMepLI IIOTCH-
OUaJIbHBIX IoJiei. 3aKoH COXPAHCHUS DHCPIru B MCXAaHUKE.

6. | Mexanuueckue konebanusi. Kunematnka rapMoHndeckux kosnebanuit. CroxeHue Ko- 2
nebaHuil. AKyCTHUECKHE pe3oHaTophl. JIMHamuka rapMoHuyYeckux koneOanuit. [ud-
depeHnaIbHOe YpaBHEHHE KolleOaHMid. 3aTyxarollre M BbIHYXKIEHHbIE KoJeOaHus.
Mexannyeckuil pe3oHaHC. MasiTHUKH.

7. | Mexanuueckue BoJHbI. BonHoBoe ypaBHeHnue. Buabl BonH. MHTepdepenuns, audpax- 2
U ¥ aucnepcust BoiaH. BonHbl 1 nHpopMmanus.

8. | OcHOBHBIE NOJOXKEHUS MOJIEKYJIIPHO-KUHETHYECKOH Teopun. VneanbHblil ra3. OCHOB- 2
Hoe ypaBHeHHe MKT u ypaBHEHHE COCTOSHUS UACATBHOIO rasa.

9. | Arperatnble cocTosiHuSI U (a3oBble nepexoiabl. PeanbHble raszpl. CXKMKEHHE Ta30B. 2

OcoOenHoctu xuakoro coctosiHus. CtpoeHue KpuctauioB. JledexkTsl Kpucraminde-
CKOro cTpoeHusi. [I[pouHOCTh U IJIACTUYHOCTD.

10. | SBnmenus nepeHoca. Juddys3us, TemIonpoBOIHOCTs U BHYTPEHHEE TpeHHe. Moeky- 2
JSIPHO-KUHETHYECKAsl TEOpUs SIBIEHUI NepeHoca.
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11.

OCHOBBI TEpMOJUHAMUKHU. BHYTpEHHsIsI 3HEprus W MEepBOE HAYaIO0 TEPMOIAMHAMUKHU.
PaboTa u TermmoéMKOCTh Ta3a Mpu pa3InYHBIX TMpolieccax. Bropoii 3akoH TepMoanHa-
MUKH. TenaoBble ABUTATENN U X0JoAuwibHbIe MamuHbl. KIT/] TennoBeiX ABUraTeiei u
CTaTUCTUYECKUM CMBICII BTOPOIro 3aKoHa TepMoauHamuku. llonstue surponuu. Tpe-
TUN 3aKOH TEPMOJIMHAMUKH. DJIEMEHTHI OMOIHEPTETUKU.

12.

DnekTpuyeckui 3apsij. BzaumoaerctBue 3apsa0B. DieKTpocTaTuueckoe noiie. Bekrop
HanpskEHHOCTU. Pacuér anexrpocrarnueckux nosei. [loreHnman snekrpocraTtuye-
ckoro nojs. Pabora mo mepeMenieHuo 3apsiioB B 3ieKTpocTaTuueckoM mone. [loren-
[[MaJl ¥ TPAAUEHT NOTEHIMaNa. DKBUIIOTEHIUAIbHbBIE [IOBEPXHOCTH.

13.

BemectBo B anektpudeckoM mnose. [lonsipusie u HenonsipHbie Mosiekyisl. [lonspusa-
usl TURJIEKTpUKOB. BekTtop cmemienus. [IpoBOJHUKM B 3J€KTPOCTaTUUYECKOM IOJIE.
OneKTpoEMKOCTh MPOBOIHUKOB. KoHeHCcaTOpBI.

14.

[TocTostHHBIN 3nekTpudyeckuid TOK. 3akoH Owma. DiekTpoaBukymas cuia. [IpaBuna
Kupxroda u pacuéTsl 21eKTpUYECKUX LeTne.

15.

Knaccuueckass teopusi 3yieKTponpoBoaHOCTH. BriBog 3akona Oma. Ilpupona cBepx-
npoBoguMocTH. Hocurenu Toka B pa3auuHbIX IPOBOJHUKAX. DJIEMEHThbI TEOPUHU 3JIEK-
tponpoBogHOocTH. [TomynpoBomauku. [1omynpoBoAHUKOBBIE IPUOOPHI.

16.

OneMeHThl PU3NYECKOil 1eKTpoHUKU. KoHTakTHbIE SBICHUS B METalaX U MOJIYNpO-
BOJHUKAX. YCIEXH COBPEMEHHOM IOJYIPOBOJHUKOBOM KOMIIBIOTEPHOW TEXHUKH.
broroku u bnonHbopmaruka.

17.

MarnutHoe 1nosie. B3aumoaencTBie NIEKTPUYECKUX TOKOB. PacyéTpl MarHMTHBIX IO-
neit. 3akoH buo-Casapa-Jlamnaca.

18.

MaruauTHbBIE CBOKCTBA BemiecTBa. [ua-, mapa- u peppomarnetuku. JJomensl. Depputsl.
DJIEKTPOMArHUTHBIE CENAPATOPbI B arPOMHKEHEPHH.

19.

JleficTB€ MAarHUTHOTO TOJISI HA DJIEKTPUUYECKUM TOK M JBIDKYIIHECS 3apsDKCHHBIC Ya-
ctuipl. Cruna Amnepa u cuna Jlopenna. Dddext Xomna. DIeKTpoaBUTATENH.

20.

DneKTpoMarHuTHas MHAyKUus. 3akoH Papanes u npaBuio Jlenma. Mexanusm BO3-
HukHoBeHus: DJIC unaykuuu. ['enepatopsl rapmonundeckoii IC u TpanchopMaTopsl.
NHIyKTUBHOCTH MMPOBOJIHUKOB. DHEPTHsI MATHUTHOTO TTOJISI.

21.

[TepemenHsbIi anekTpudeckuil Tok. Llenn nepemenHoro toka. 3akoH Oma ais Leneu
IIEpEMEHHOro ToKa. I[losHOe compoTHBIIEHHME NEpEMEHHOMY TOKY. BekropHas aua-
rpamma. Pe3oHaHC B LENsIX MEPEMEHHOI0 TOKA.

22.

OnexTpoMarautHoe mnoje. O6o6menue 3akona dapanes. 3akoH moaHoro Toka. Tok
CMeEIlleHUs. DJIEKTPOMarHuTHbIE BOJHBL. YpaBHeHus: Makcpenia. Cucrtema ypaBHEHUN
MakcBemia B auddepeHIManbHON M HMHTerpaibHOM ¢opmax. Bextop VYmosa-
ITolinTHTra. /{aBneHue ceera.

23.

["apmonmnueckuit ocumsaTop. CBOOOJHBIE HJIEKTPOMArHUTHbIE KojeOaHMs. 3aTyXaro-
1€ U BBIHYX/I€HHbIE Kosiebanus. Pe3oHanc.

24,

['eneparnus, nepenadya U NpuéM 3JIEKTPOMArHUTHBIX BOJH. OTKPBITHIN KoeOaTenbHbINH
KOHTYp. [IpuHIMnI paboThl panuonepesaTynka U paanonpuéMHuuka. Moaymsamus u ie-
TEKTUPOBAHUE DJJICKTPOMATHUTHBIX BONH. Pamuonokauus u tenesuacHue. lllkana
ANIEKTPOMATHUTHBIX BOJIH. Pa3nuuHble AMana3oHbl 4acTOT 3JIEKTPOMAarHUTHBIX BOJIH,
UX XapaKTepHbIe 0COOCHHOCTH M TEXHUUYECKHE CPEACTBa UX MoiydeHus. Vcnomiab3oBa-
HUE BUJUMBIX YIbTPA(QHUOIETOBBIX U APYTUX U3ITYUEHHUI B PACTEHUEBOICTBE U KUBOT-
HOBO/ICTBE.

25.

DJIEMEHTBl T€OMETPUYECKON ONTUKU. OCHOBBI N€OMETPUUYECKOW ONTHUKH. DOpMYIIbI
Openens. [puniun obpatuMocTu cBeTOBBIX Jydel. [IpubGopsl reomeTprueckoil onTu-
k1. DoTOMETpHSI.

26.

DOnemeHThl BonHOBOW onTuku. [lpuanmn [roitrenca. Untepdepenius ceta. Kore-
PEHTHOCTh W ONTHUYECKUN XOJ JIydeil. YCIIOBHS MakCMMyMma M MUHUMyMa. MHTepde-
pPOMETPBI. DIEMEHTHI rosiorpaduu.
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27.

Hudpakuus ceeta. [Ipunuun I'toiirenca-®penens. Audpakumonnas pemérka. Crek-
tporpadus. udpakims peHTTeHOBCKUX JTydei.

28.

B3anmopencTeue usnydeHus ¢ BemecTBoM. llossipusanus cBeta Ipu OTPaKEHUHM U
npenomiieHuu. [[BoiitHoe nydenpenomiieHne. ONTUYECKU akTHBHBIE BemecTBa. Caxa-
puMerpsl. MckyccTBeHHass aHu3oTponus U €€ ucnonb3oBaHue. HopmanbHas u aHo-
MasibHas aucnepcus. TemnoBoe wu3iydeHue. AOCOMIOTHO 4YEPHOE Teno. 3aKOHBI
Kupxroga, Credpana-bonbumana u Buna. @opmyna [lnanka. OnTuueckas mupoMeT-
pusl.

29.

®otorddext. BHenrHuii, BHyTpeHHUI 1 BeHTHIbHBIH QoTodddexr. YpaBHenue DitH-
mreitHa. [Ipumenenue dotornementoB. Iddext Komnrona. JIroMUHECIIEHTHOE H3ITY-
yeHue. buontomMuHeceHIus.

®orobuonoruueckue mporeccl. Porocunte3. TepMmoauHamuka U MexaHu3M (oro-
cuHTe3a. buosnepreruka.

30.

DJIeMEHTBl KBAaHTOBOM MeXaHHMKH. KopmycCKymsipHO-BOJTHOBOW ayanusMm. Judpakius
anekTpoHoB. CooTHOIIEHUS HeotpeaenéHHocTel. Y paBHenue Lpeaunrepa.

AToM BoJOposa. DHepreTuyeckue ypoBHU atoma. [loTeHmuan Bo30yxaeHUsS U UOHU-
3aruu. [locrynatel bopa. U3nydyenue u mormnomenue sHepruu. BomopomononoOHbie
VOHBI.

31.

CTpyKTypa CII0KHBIX aTOMOB. DHEPreTUUECKUE YPOBHHU B CIOKHBIX aromax. [lpunHuumn
[Taynmu. OnTuyeckue CHEKTPbl U CIEKTPbl PEHTT€HOBCKOro u3nydeHus. llepuoanue-
ckas cucrema snemeHToB JI.M.Meneneena.

32.

®dusnka MoJjeKys. DHepreTuyeckue ypoBHH Mosiekyid. OOMeHHOoe B3auMOJEHCTBHE.
Monexynsipusie cnekTpbl. [IpuHIun paboTel KBaHTOBBIX T'€HEPATOPOB. DIEKTPOHHBIN
IIapaMarHUTHBIN PE30HAHC.

[Tomumepsl U kujakue Kpuctamibl. OCHOBHBIE BHJbl KOJUIEKTMBH3ALUU MOJIEKYIL.
CrpoeHue noauMepoB U UX (uzndeckue cBoWcTBa. TUIBI XKUIKUX KPUCTAIUIOB. [luc-
IUIEM HA KUAKUX KpHUCTauIaxX. SIBIeHHME PagMOaKTMBHOCTH. BuAbI paanOaKTHBHOIO
pacriafa. 3akoH paguoakTUBHOrO pacnana. CtaObuiabHbIE M paJilOAKTUBHBIE M30TOIIBI.
CoBpeMeHHBIE METO/IBI PATUOXUMHHU U paanobOuonorun. [IpodiaemMspl pagrodKOIOTHH.

33.

CocraB atoMHoro sapa. M3orombl. MexaHWYeCKMI M MarHUTHBI MOMEHTBI SJEP.
SInepHble CUIIBI M DHEPIUs CBSI3U sApa. SIAepHBI MATHUTHBIA PE30HAHC U €r0 MCIO0JIb-
30BaHueE. fnepHble peakuuu. MexaHusM siiepHbIX peakiuil. Llennas peakuus neneHus
sanep. Ucnons3oBanue atomHoi 3Hepruu. [Ipobiiema ynpapiseMon TEPMOSIEpHON pe-
akuuu. DHeprus ConHua u 3BE31. S nepHast 9KOJIOTHsl.

34.

OnemeHTapHble yacTuilpl. Kiaccugukanus anemMeHTapHbIX yacTull. B3anMonpeparia-
€MOCTb DJIEMEHTApHBIX 4acTULl. MeToIbl YCKOPEHUs 4acTUll. AHTUYACTHUIIBI U AHTH-
BElIEeCTBO. BemiecTBo B A3KCTPEMaIbHBIX YCIOBUSIX.

CoBpemeHnHas (u3uka u arpouHxenepus. BemiectBo u nose. OOBEKTH U MPOIECCHI.
OBOJIIOLMOHHBIE MpoIlecchl MpeoOpa3zoBaHusl MaTepuu. BeriecTBeHHbIe, dHEpreTuye-
CKHe, 3JIEKTPOMAarHUTHbIE U MH(POPMALMOHHbIE TpeoOpa3zoBaHus 6M000BEKTOB. PazBu-
THE arpou3uKu, OMOMEXaHUKH, OMOPU3UKH, OMOIHEPreTHKH, OMOMH(OPMATHUKH,
OMOTEXHOJIOTHH U arpOMHKEHEPHUH.

Hroro

68

4.3. Coaep:xanue JJaGOpPaTOPHBIX 3aHATHI

/i

HaumenoBanue 1a00paToOpHBIX 3aHATHIMA

Kon-Bo
JacoB

I/I3y‘-ICHI/IC MCXaHHMYCCKOT'O ABMXKCHHA Ha MallIMHC ATByI[a

OmnpeneneHre MOMEHTa HHEpLUHU MasgTHIKA O0epOeka

wiN e

OnpeneneHre MOMEHTa HHEPIIMYA METOJIOM KPYTHIIbHBIX KojeOaHui
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N3yuenne koneGaHUi MaTEMaTHUECKOTO MasiTHUKA U OTIPEIeIEHUEe YCKOPEHHS CBO-

4. 2
OOIHOTO maJeHus
5. | M3ydyeHne rapMOHHUYECKUX KOJICOAHUH C MOMOIIBIO MPYKHHHOTO MasiTHUKA 2
6. | M3ydenwue 3aTyxarmux KojaeOaHUil Mpu BHYTPEHHEM TPCHUH 2
7. | OnpeneneHue BI3KOCTH KUAKOCTH 110 Metoay Crokca 2
8 Omnpenenenue JJIMHBI CBOOOTHOTO Mpodera MoyieKyn U KoaddulreHTa BHyTPEHHETO 5
TPEHUs BO3/1yXa
9. | UccnenoBanue 371€KTPOCTATHUECKOTO OIS 2
10. | U3mepenne EMKOCTH KOHIEHCATOpA 2
11. | M3mepenue conpoTUBICHHUS TPOBOJTHUKOB METOJIOM MOCTa YUTCTOHA 4
12. | U3yuyenue nienu moCcTOSTHHOTO TOKA 2
13. | M3Mepenune ropu30HTAIBHON COCTABISIONICH MArHUTHOTO TOJIST 3eMIIH 2
14, N3ydenue nenu nepeMeHHOro TOKa U OIpeieleHe NHAYKTUBHOCTH KaTYIIKH 2
15, N3ydenue nudpakiuu cBeTa u onpeaeneHue IJIMHbI CBETOBON BOJIHBI IPU TOMOIIH 4
T(PPaKIHOHHON PEIIETKH
16 | Ompenenenue nepuoja 1u(GpakiMOHHON PEIIETKU 2
17. | Onpegenenue GOKYyCHOTO pACCTOSHUS TOHKUX JTUH3 4
18. | MccnenoBanue paboThl pedpakromerpa 4
19. | Onpegenenue ko3P uIieHTa NpeaToMICHUs CTEKIa C TOMOIIbI0 MUKPOCKOMA 2
20 DKcIeprMEHTaIbHOE TIOATBEPIKICHNE 3aKOHA OCBEIICHHOCTH TTOBEPXHOCTH TOYECUHBIM 4
HMCTOYHUKOM
21. | OnpeneneHne BOJIbT-aMIIEPHBIX XaPaKTEPUCTHUK CBETOIMOIOB 4
22. | UccnengoBanue padotsl potod/]C 4
23. | UccnenoBanue paboThl GOTOCONPOTHUBIICHUS 2
24. | llomyueHne u aHaNIH3 MOJIIPH30BAHHOTO CBETA 2
o5 N3ydenue BpalieHus MIOCKOCTH MOJISPU3AIMH CBETA ONTUYECKU aKTUBHBIMU Bele- 4
CTBaAMH
26. | M3ydenue onTuYecKuX MUPOMETPOB 2
27. | N3ydenue 3akoHOB BHeIIHEro0 (hoTodddexra 4
28. | AHan3 CHEKTpa U3JIyYeHUs ra30pa3psiAHOM JaMIIbl 4
29. | AHayim3 crieKTpa U3TyICHHS JIAMITbI HAKJTHBAHUS 4
30. | AHanm3 crieKTpa CBETOAMOIOB 4
Hroro 86
4.4. Coaep:xaHue NPaAaKTHYECKHUX 3aHATHI
Ne . Kon-Bo
- HaumeHoBaHMe MPaKTUYECKUX 3aHATUN 4acos
1. Kunemartuka 2
2. Jlunamuka 2
3. 3aKOHBI COXPAHECHUS 2
4. Mexanuueckue KoueOaHus ¥ BOJTHBI 4
S. DIeMEeHTHI MOJIEKYJISIPHON U CTaTUCTUYECKON DU3MKHU 4
6. DJIEMEHTHI TEPMOANHAMUKHI 2
Hroro 18
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4.5. Buabl 1 coiep:KaHue CaMOCTOATEIbLHON padoThl 00yYAKO M XCS

4.5.1. Buasl caMOCTOSTENBHOM pabOThl 00YJArOIITUXCS

Bunsl camoctosiTennsHONW paboThl 00YYarOIIUXCsl KOINYecTBO 4acoB
[TonroToBka K MPakKTHYECKUM 3aHATUSIM 18
[ToaroroBka K J1abOpaTOPHBIM 3aHATHUSM H K 3alTUTE J1a00- 76

paTOpHBIX paboT

CaMoCTOsATEIbHOE U3YUEHHE OTJCIIBHBIX TEM M BOIIPOCOB 31
[ToaroroBka k 3a4eTy 18
[TonroroBka K sK3aMeHy 18
Hroro 153

4.5.2. ConepxaHue caMOCTOATEIbHON paboThl 00yUaOIIUXCs

Ne Kon-Bo

- HaumenoBanue Tem 1 BOIpOCOB 4aCOB

1. KunemaTuka. 3agaun 0a/sIMCTUKH, HABEACHUS Ha 11€JIb, ONTUMHU3AIUH JIBHKCHUS, 12
WX IPUMEHEHHUE B arpOMHKECHEPHH.

2. Jnnamuka. PeakTuBHOe nBrxkeHue. [[Brkenue HeOecHBIX Tei. ITonéTel B KocMoc. 12
Y CTONYMBOCTB IBUXKEHUS. [ MPOCKOIBL.

3. 3akoHbl coxpaneHus. [lepegaua MomHOCTH B MeXaHHUeCKux cucteMax. [Ipobnema 12
6e3omopHoro nBmwkeHus. [IpobieMa BEUHOTO ABUTATEINS IEPBOTO POJIA.

4. Mexannueckue KonedaHus 1 BOTHBI. Pacué€T KOHKPETHBIX COCTOSTHUM U Onpe/ere- 12
HUE COOCTBEHHBIX YaCTOT KOJIEOATEIIbHBIX CHCTEM

5. DneMEeHThl MOJIEKYIIAPHOU U cTaTUCTUYECKOH Pu3uku. OCOOEHHOCTH KHUIKOTO CO- 12
crosiHus. [ToBepXHOCTHOE HATSHKEHHE, CMAUYMBAHUE, KAITUJUISIPHI.

6. DJIeMEHTHI TepMOJUHAMUKH. TerioBas sHepreTuKa 1 €€ 3K0JIOTMUYEeCKUI aCleKT. 12
Tennon3osimsi, METOIb SKOHOMHUH TETLIA.

7. OnektpoctaTuka. CTaTHUECKOE AIEKTPUUECTBO. DIEKTpHU3auus Tei. JBrkenue 3a-
PSKEHHBIX YaCTHIL B SJIEKTPUUYECKUX TOJSAX. AHAIOTHH MEXKITY DJIEKTPOCTaTUUe- 12
CKHMM M I'PaBUTALIMOHHBIM TOJISIMH.

8. [ToCTOSIHHBIN TOK, AIEKTPUYECKUE LENU U MaTepHaIIbl. DNEKTPUUECKUN TOK B KU I~ 12
KOCTsIX U ra3ax. KopoHHbIN pa3psisi. DneKTpouiIbTpsl.

9. [TocTostHHOE MarHuTHOE NoJie. [TocTossHHBIE MarHUTHl. MarHuTHOE MoJjie 3eMJIu. 9
JIB>keHUe 3apsKEHHBIX YaCTUIl B MATHUTHBIX TOJISIX. Macc-CIIeKTPOMETpHS.

10. | DnexTpomarHuTHbIe KonebaHus u BonHbL. 300perenue paano. [lepenada curna- 15
70B. PagnocBsi3p u paguosiokanusi. MUKpPOBOJTHOBAS TEXHUKA.

11. | I'eomerpudeckast 1 BOTHOBas onTuka. Ontudeckue u3o0paxkeHus. MexaHusm 3pe- 9
HUs, neheKTsl 3peHus. ONTUYeCKue sIBJICHUS B aTMocdepe.

12. | KBanToBas onrtuka. JIroMuHecHeHIIMs. BEIHY/I€HHOE H3JIy4YeHHE U ONTUYECKUE 9
KBaHTOBbIe reHepaTopbl. @otoHbl. OnbIT béte, adpext Komnrona.

13. | DnemMeHTHI KBaHTOBOW MEXaHHMKH U aTOMHOU ¢u3uku. [locTaHOBKa 3a71a4 0 JBUXKe- 9
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HUHM MUKpodacTull. Onepatopsl GU3NUYecKUX BeanunH. KBaHTOBBIE COCTOSHUSI.

14. | AToMHOe SApO U AIEeMeHTapHble YacTullbl. MoHM3upyomuye U3nydeHus U OlleHKa
WX JIEUCTBHS Ha MaTepUalibl U KUBbIE OpPraHU3Mbl. METOIbl U3MEPEHUSI HHTCHCHUB- 9
HOCTH MOHHM3UPYIOIINUX U3JIy4eHHH. ECTeCTBEHHBIN paualimOHHbIN QOH.

15. | CoBpemennas usznueckast KapTuHa Mupa. Poib (U3KMKK B pa3BUTUU TEXHUKH U ar-
POIPOMBIIIIICHHOTO IPOU3BOICTBA.

Hroro 161

5. YueOHO-MeTOANYeCcKOe o0ecnieyeHrne CaMOCTOSATeIbHOIH padoThl 00y4yaromuxcst
10 JUCHMILIHHE

YuebHo-MeToanueckue pazpabotku umerorcs B Hayunoit  6ubnumoreke dI'BOY BO HOxHo-
VYpaneckuii 'AY:

1. OcHOBBI BHOpAITMOHHON MEXaHUKH [ DJIEKTPOHHBIN pecypc] : yued. mocodue i camoCTOs-
TEJNBHOM PabOThI CTYIEHTOB OYHOH M 3a04HOM (opMm oOyuyeHHs HampaBieHUs nmoarotosku 23.03.03
DKCIuTyaTanus TpaHCIIOPTHO-TEXHOJIOTHYECKUX MaIUH 1 KoMIuiekcoB / KOxkno-Ypansckuii 'AY, UH-
CTUTYT ArpouHxxeHepud ; coct.: E. M. bacapeiruna [u ap.] .— Yensabunck: IOxuo-Ypansckuit ['AY,
2016 .— 58 ¢. — Hocryn u3 nokanbHo#M cetr http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHOBast ¥ KBaHTOBAas ONTHUKA [DIEKTPOHHBIA pecypc| : METOAMYECKUE YKa3aHUs U 3ajia-
HUS 110 Pu3MKe s 6aKanaBpoB U CTYICHTOB MHXKEHEPHBIX cnenuansHoctel / coct.: E. M. bacapeiru-
Ha [u ap.] ; FOxHo-Ypansckuii ['AY, Unctutyt arpounkenepun .— YensOunck: KOxHo-Y panbekuii
I'AY, 2015 .— 41 c. — Jocryn u3 nokansHO# cetu http://192.168.0.1:8080/localdocs/fisika/12.pdf.
— Hoctyn u3 cetu Murepuer http://188.43.29.221:8080/webdocs/fisika/12.pdf.

3. MonekynsipHast pu3uka [ DNeKTpoHHBINA pecypc] : Meroa. yka3zanus / coct.: E. M. bacapeiru-
Ha [u ap.] ; FOxHo-Ypansckuii 'AY, Uactutyt arpounrskenepun .— YensOunck: KOxHo-Ypanbckuii
I'AY, 2017 .— 20 c¢..— Hoctyn u3 nokaibHOM cetn http://192.168.0.1:8080/localdocs/fisika/13.pdf.
— Hoctyn u3 cetu Uurepuer http://188.43.29.221:8080/webdocs/fisika/13.pdf.

6. @DoHJ O1LIEHOYHBIX CpeaCTB 1Jisl IPOBEICHUS
HpOMeHCYTO‘IHOﬁ aTTeCTallun 06yqam1unxcs1 Mo JMCHUIIJINHE

Jlis ycTaHOBIIEHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOyuwatomuxcs TpedoBanusiM OI'OC
BO pazpabotan (QOHJ OLIEHOYHBIX CPENCTB JUIsl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M NPOBEACHUS
IIPOMEKYTOUHON aTTecTaluu olOydaromuxcs no aucuuiuinHe. GoHA OIEHOYHBIX CPEJCTB MpeACTaB-
sieH B [Tpunoxenun Nel.

7. OCHOBHAsI M JONOJTHUTEIbHAS y4eOHasl TUTEPaTypPa, HE00X0AUMAas 1JIsl OCBOCHHSA
AUCUMITUHBI
OcHoBHas U AONOJHUTENbHAs yueOHas TuTeparypa umeercss B Hayunoit Oubnuorexke M 3iek-
TPOHHOM MH(]OpMaoHHO-00pa3zoBaTenbHOl cpene PI'BOY BO FOxHo-Ypansckuii ['AY.

OcHoBHasi iMTEpaTypa

I'pabosckuit P.U. Kypc ¢usuxu [InexTponnslii pecypc]: yuebd. mocodue / P.W. I'paboBckuii -
1.1. MockBa: Jlamp, 2012 - 608 c. - [ocrym k mosHOMY TekcTy ¢ caiita DbC Jlanb:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 1d=3178.

NBanoB U. B. COopHUK 3a/1a4 1O Kypcy OCHOBBI (pU3UKH U OMOGU3MKH [DIEKTPOHHBINA pe-
1.2. cypc]: / IBanoB U. B. - Mocksa: Jlaus, 2012 - Jloctyn k mosHOMY Tekety ¢ caiita DBC JlaHb:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 1d=3802.

1.3. JIusennies H.M. Kypc ¢usuku [Dnexrponssrii pecypc]: yaebnnk / H.M. Jluennes - Mockaa:
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1.4

1.5.

Jlawp, 2012 - 672 «c¢. - Jloctyn Kk mnoiaHoMy Tekcry c¢ caiita OBC Jlansb:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=2780.

Mexannka. MonekyisipHas GHU3MKa U TEPMOAMHAMHUKA [DIeKTpOHHEIN pecypc]: 1adopaTopHbIi
NPAKTUKYM 10 (DM3MKE JJIg CTYJAEHTOB OYHOH M 3a04HOM (popM 0OydYEHHs 110 HAIPaBJICHHIO
140400 - "Onexrposuepreruka u daekrporexunka” / UI'AA; cocr.: E. M. bacapsiruua [u ap.] -
"Yenabunck:  UT'AA, 2012 - 140 c¢. - Jloctym W3  JOKaJbHOM  CETH:
http://192.168.0.1:8080/localdocs/fisika/7.pdf. - Jocryn U3 ceru HHTEpHET:
http://188.43.29.221:8080/webdocs/fisika/7.pdf.

Casenbes U. B. Kypc o0meii ¢usuku: yueb. nmocodue: B 3 1. / 1. B. CasenweB - CII6.: Jlans,
2007 - T. 1: Mexaunka. MosekyisipHasg dusuka [DaekTpoHHbI pecype] - 432 c. - JlocTyir K
nosiHOMY TekeTy ¢ caiita DBC Jlanp: http://e.lanbook.com/books/element.php?pll id=71760.

CagenbeB U. B. Kypc o6mieit ¢pusukn: yuedHoe mocodue ajist cTyaeHToB By30B: [B 3 1.] / 1. B.
CagenbeB - CII6.: Jlanb, 2008 T. 2: DnektpuuectBo U MarHeTusMm. Bomubl. Ontuka [Dnek-

" TpoHHBIM pecypc] - 496 c. - Jloctym k momHOMYy Tekcty ¢ caiita OBC Jlanb:

http://e.lanbook.com/books/element.php?pll_id=71761.

CagenneB 1. B. COopHuK BOMpOCOB U 33a7a4 o obiiell Gusuke [DIEeKTPOHHBIN pecypce]: yueo.

1.7. moco6ue / U. B. CaBenbeB - Mockga: Jlaup", 2016 - 288 c. - JIocTyIl K MOTHOMY TEKCTY C caiiTa

1.1.

1.2

1.3.
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1.5.

1.6.

1.7.

1.8.

OBC Jlans: http://e.lanbook.com/books/element.php?pll_id=71766.
JdonmonHuTe/bHAs JIUTEpaTypa

Bonbkenmrreiin B. C. Coopauk 3amau o obmemy kypey pusuku [Tekct] - C.-IlerepOypr:
Kuwxubiit mup, 2003 - 328c.

Bonbkenmireiin B. C. CoopHuk 3amad 1o obmemy kypey pusuku [Tekct]: Yueb.mocodbue s

"BTy30B / [log pen..B.CaBenbeBa - M.: Hayka, 1990 - 397c.

I'pabosckuii P.1. Kypce dusuku [Dnextponnslit pecypce]: yued. nocobue / P.U. I'paboBckuii -
Mockga: Jlanp, 2012 - 608 c. - [locTyn k nosiHoMy TekcTy ¢ caiita ObC Jlans:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=3178.

3ucman I'. A. Kypc o6mie#t ¢pusuku [Dnexktponusiii pecype]: B 3-x 1./ I'. A. 3ucman, O. M. To-
nec - CIIO.: Jlans, 2007- T. 1: MexaHuka, MoiekyisipHas pusnka, KonedaHus U BOJHBI [ DJek-

" TpoHHBIN pecypc] - 352 c. - locTymn k momHoMy TekcTy ¢ caiita ObC Jlansb:

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=508.

Npanos U. B. OcHoBsl puzuku u 6uoduszuku [DnekTpoHHsbIi pecypce]: / UBanos U. B. -
Mocksa: Jlanp, 2012 - JToctyn k noaHoMy TekcTy ¢ caiita ObC Jlanb:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3801.

Wponos U. E. 3anaun no obmeit pusuke [Dnexrponsslii pecype]: / U. E. Uponos - Mocksa:
Jlanw", 2016 - 416 c. - locTyn k nomHoMy TeKcTy ¢ caiita DBC Jlansb:
http://e.lanbook.com/books/element.php?pll_id=71750.

Kanauraukos H. I1. Ilpaktukym o pemenuro 3a1au no oouiemy kypey ¢usuku. Konebanus u
BosIHBI. OnTuka [OnexkTpoHHbIi pecypc]: / Kanamnukos H.I1., KoxxeBuukoB H.M., KoTeipio
T.B., Cniupun I'.I'. - Mocksa: Jlans", 2013 - [Toctyn k nonHoMy TekcTy ¢ caiita ObC Jlanb:
http://e.lanbook.com/books/element.php?pll_id=38839.

Kanammnukos H. I1. [IpakTukyMm 1o pemieHuto 3a1a4 1no oomemy Kypcey pusuku. OCHOBBI KBaH-
ToBOM (hu3uku. CTpoeHue BemecTBa. AToMHas U sijepHas pusnka [ DIeKTpoHHBINH pecypc]: /
Kanamnukos H.I1., KoxxeBaukoB H.M., Koteipno T.B., Cnupun I'.I'. - Mocksa: Jlans", 2014 -
Hoctyn xk nmonHoMy TekcTy ¢ caiita DbC Jlansb:
http://e.lanbook.com/books/element.php?pll_id=49468.

Kanamnukos H.I1. ®usuka. IHTepHeT - TecTpoBaHue 0a30BbIX 3HAHUN [ DNEKTPOHHBIN pe-
cypc]: / H.II. Kanamaukos, H.M. KoxeaukoB - Mocksa: Jlanb, 2009 - 150 c. - JlocTym k mosn-
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HOMY TeKcTy ¢ caiita ObC Jlansb:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=172.

CagenbeB U. B. Kypc o6meit pusuku [Texcer]: Yueb.mocobue ans BTy308. T.2. Dnekrpuye-

1.10 cTBO U MarHeTu3m.Bonubel.Ontuka - 496¢. - M.: Hayka, 1982

COopnuk 3anad o ¢usuke [DnexrponHsiii pecypc]: / P. I1. bessepxusist, H. H. 'opoxoBckuid,

P. U. I'paboBckuii; [Tox pen. P. . I'paboBckoro - Mocksa: Jlanb, 2012 - 128 c. - Jloctym k
1.11. nonHomy tekcry c caiita ObC Jlanb:

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3899.

Ilepuonnueckne n3gaHus:
«[Ipubopsl U TEXHHUKA IKCIIEPUMEHTa», «JlocTmxkenus Hayku U TexHuku B AITK», «Mexanuza-
U M OJIEKTPU(PHUKAIMSA CEIbCKOTO XO03sicTBa», «CHOMPCKHI BECTHHK CEIbCKOXO3SIHCTBEHHOMN
HayKn», «CenbCKOXO34MCTBEHHbIE MAIlMHBI M TEXHOJOrum», «Poccuiickas cenbCKOXO035A1MCTBEHHAs
HayKay», «CBETOTEXHUKa», « JHEPTrOHAI30P».

8. Pecypcbl nHGOPMALMOHHO-TeJIEKOMMYHUKAIIUOHHOM ceTH «AHTepHET», HEe00X0TUMbIe
JJIS1 OCBOEHMS IV CIIUTITTHHBI

1. EnnHOE OKHO J0CTYyIa K y4eOHO-METOIMISCKUM pa3padboTkam https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. Yuusepcurerckas oudanoreka ONLINE http://biblioclub.ru

9. MeToauyecKue yKa3aHus 1Jisl 00y4alOIUXCs 0 OCBOEHUIO THCIIHIITHHBI
Y4eOHo-MeToauYeCKUe pa3paboTku uMeroTcst B Hayunoit OubnuoTexke U DIEKTPOHHOM HWH-
dbopmarmonHo-obpazoBarensHoi cpene PI'BOY BO I0xuO0-Ypansckuit [AY:

1. OcHOBBI BHOPAIIMOHHOM MEXaHUKH [ DJICKTPOHHBINA pecypc] : y4ued. mocodue s caMoCTOsI-
TEJIbHOU PabOThI CTYJEHTOB OYHOW M 3a04yHOW (opM 00y4deHHs HampaBiieHus noarotoku 23.03.03
DKCIuTyaTanus TPaHCIIOPTHO-TEXHOJIOTHUYECKUX MaIuH U KoMIuiekcoB / KOxxno-Ypansckuii TAY, UH-
CTUTYT ArpouHxkeHepud ; cocT.: E. M. bacapeiruna [u np.] .— YenssOunck: FOxHo-Ypansckuii ['AY,
2016 .— 58 ¢. — Joctym u3 nokanbHO# cetr http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonmHOBas M KBaHTOBas ONTHKA [ DJIEKTPOHHBIN pecypc]| : METONUYECKUE YKa3aHUS U 3a4aHUS
o ¢usuke 751 6akaJaBpoB U CTYACHTOB MH)XXEHEPHBIX crienuanbHocTel / coct.: E. M. Bacapsiruna [u
ap.] ; FOxuno-Ypansckuii [AY, UnctutyT arpounxkenepun .— Yensaounck: FOxHo-Ypansckuit 'AY,
2015 .— 41 ¢. — Jloctyn u3 nokanbHo#M cetn http://192.168.0.1:8080/localdocs/fisika/12.pdf. — [To-
cryn u3 cetn uTepuer http://188.43.29.221:8080/webdocs/fisika/12.pdf

3. MonexynspHas pusuka [DneKTpoHHBIN pecypc] : meTo. yka3zanus / coct.: E. M. bacapeiruna
[u 1p.] ; FOxno-Ypansckuiit ['AY, UactutyT arpounxkenepun .— Yensounck: KOxxHo-Ypanbckuii
I'AY, 2017 .— 20 c..— Jloctyn u3 gokanbHOM cetn http://192.168.0.1:8080/localdocs/fisika/13.pdf.
— Hocryn u3 cetn Uutepner http://188.43.29.221:8080/webdocs/fisika/13.pdf.

10. UndopmanuoHHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble IPH OCYIIECTBJICHHH 00pa30BaTeIbHOIO0
npouecca no JUCHUILVINHE, BKJIIYAs NepevyeHb NPOrpaMMHOro odecnevyeHnsi 1 HH(POPMaoOH-
HBIX CIIPABOYHBIX CHCTEM

B Hayunoit OubiamoTexe ¢ TepMUHAIBHBIX CTAHIIMIN MPEIOCTABISAETCS JOCTYN K 0a3aM JaHHBIX:
- Koncynpsrantlntoc (cipaBoyHbIe IPABOBHIE CUCTEMBI);

- Texaskcnept (mHGOpMarmoHHO-cripaBouHast cucrema 'OCTos);

- «CenbX03TeXHHKA) (ABTOMAaTU3HPOBAHHASI CIIPABOYHAS CHCTEMA).
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11. MarepuajibHO-TeXHHYECKas 0a3a, HEOOX0AMMAas IJIsl OCYLIECTBJIEHUs 00pPa30BaTeIbHO-
ro npoiecca 1no JUCHUIJINHE

YueOHble ayAUTOPHUH /IS IPOBEIeHUsI 3aHATHIA, MPeTyCMOTPEHHBIX MPOrpaMMoii, ocHa-

LIeHHbIe 000Py/10BAHUEM M TEXHUYECKUMHU CPeCTBAMH 00yueHus

205> YueOHas aymnuTopus JUIsi MPOBEACHUS 3aHATUN JIEKIMOHHOTO W CEMHHApPCKOTO THIIOB,
IPYNIOBBIX U UHJIMBUIYaJIbHBIX KOHCYJIbTALMH, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUYHOM aTTecTalluu,
OCHAILICHHAS:

Crenp «OnpeneneHre yCKOPEHUs CUIIbI TSDKECTH C IOMOIIBI0 MaTEMaTHUYECKOIO MasiTHUKa»

Crenn «VccnenoBanre paBHOYCKOPEHHOTO JIBM)KCHHS HA MallliHe ATBYa»

Crenp «OnpeneneHre MOMEHTa UHEPIMH TeJla METOI0M KPYTHUIIbHBIX KOJICOaHUI»

Crenp «3yueHrne rapMOHUYECKOTO KOJIEOaHUs C IIOMOIIBIO MPYKEHHOTO MAsSITHUKAY.

Crenn «MccnenoBanue 3aTyxaromux KOJIeOaHMN

209> YueOHas aymnuTopus JUisl MPOBEACHUS 3aHATHN JICKIIMOHHOTO W CEMHHApPCKOTO THIIOB,
TPYNIOBBIX U UHJIMBUIYaJIbHBIX KOHCYJIbTALMH, TEKYIIETO KOHTPOJIS U MPOMEXYTOUHOM aTTecTalluu,
OCHAILICHHAS:

Crenp «VccnenoBaHue 3J€KTPUUECKOTO OIS

Crenn «OnpeneneHre eMKOCTH KOHICHCATOpa METOJIOM CPaBHEHU S

Crenp «VccnenoBaHue ey MOCTOSHHOTO TOKa»

Crenp «VccnemoBaHue 3aKOHOB BHEITHETO POTOIPPEKTaY.

Crenp «IlomydeHnue u aHamu3 MOJIIPU30BAHHOTO CBETA»

310> YueOHast ayauTopus JAJIs MIPOBEICHUS 3aHATUH JICKIIMOHHOTO W CEMHUHAPCKOTO THUIIA, Kyp-
COBOT'O IMPOEKTHPOBAHUS, TPYIIOBBIX W WHIUBUAYAIbHBIX KOHCYJIbTALMW, TEKYIIETO KOHTPOIS W
MIPOMEKYTOUYHOM aTTECTALIMH, OCHAILICHHAs KOMITBIOTEPHOM TEXHUKOMN

IHomemeHnus 11 CaMOCTOATEILHON Pad0ThHI 00y4aK0IIMXCH

1. [Tomemenue Ne 303 ny1st caMOCTOSITENIBHONW pabOThI, OCHAIIIEHHOE KOMIBIOTEPHON TEX-
HUKOH C MOAKIIOUYeHUEM K ceTH «HTepHeT».
2. [Tomemenune Ne 419 s caMoCTOATENBHOM PaboThI, OCHAIIICHHOE KOMITBIOTEPHOH TEX-

HUKOM C MOJKIIIOYEHHEM K CETH «I/IHTepHeT».

Ilepeyenn 000pya10BaHNS M TEXHHUYECKUX CPEICTB 00y4eHUsl
CTCHZ[ «OHpC}ICJ’ICHI/Ie YCKOPCHHA CHJIIBI TAXKECTHU C TOMOIIBIO MATEMATHYCCKOT'O MAasITHUKAY
Crenp «VccnenoBanue paBHOYCKOPEHHOTO JBUKEHHS Ha MAllIMHE ATBYIa»
CTGHZ[ «OHpG}ICJ’ICHI/Ie MOMCHTA MHCPUHHU TCJIa METOAOM KPYTUJIIbHBIX KOJIeOaHUiD
Crenp «/3ydyeHre rapMOHHYECKOTO KOJIeOaHUs! C MTOMOIIBIO MPYKEHHOT'O MasTHUKAY.
Crenn «MccnenoBanue 3aTyxaromux KoaeOaHmi»
Crenp «VccnenoBaHue 3JIEKTPHUUECKOTO OIS
Crenp «OnpeneneHrne eMKOCTH KOHJIEHCATOpa METOJOM CPABHEHHUS
Crenp «VccnenoBaHue ey MOCTOSHHOTO TOKa
Crenn «MccnenoBanne 3akoHOB BHeIHET0 GoTtorddexTar.
Crenp «[lomydeHue u aHamu3 MOJSPU30BAHHOTO CBETA»

12. UnHoBanuoHHbIe GopMbI 00pa30BaTEIbHBIX TEXHOJIOTHH

Bun 3agartus
Jlexnnu JI3 113
®opmbl pabOTHI
AHaM3 KOHKPETHBIX CUTYyaINil - - +
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IIPH/IO/KEHHE Nel

®OHJA ONEHOYHBIX CPEACTB
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1. KomnereHunu ¢ yka3anueM dramna ux ¢popmupoBanus B npouecce ocsoenusi OIIOII
KomnereHiyu no AaHHON AMCHUIUIMHE GOPMUPYIOTCS] HA 6Ga30BOM 3TaIle.

KonTtponupyemsle pe3ynbra-

KOHTpOJ'II/IpyeMLIe PE3YJIbTAThI 06yquI/m MO0 AUCHUIITIMHC

TBI ocBoenus OITOIT 3HAHUS YMCHUS HaBBLIKU
(KOMTIeTeHITNN )
OIIK-6 OO6ygatontmiics nmomkeH | OOyuatommiicss momxeH | OOydarommidcss MODKEH BIa-

CIIOCOOHOCTH CaMOCTOSTEb-
HO HJIM B COCTaBe IPYIIIBI Be-
CTH Hay4HbIH OUCK, peasu-
3ys ClICUANILHBIC CPE/ICTBA U
METOJIBI MOJTyYSHHSI HOBOTO
3HAHUS

3HATh: OCHOBHEIC (H3MUe-
CKHe SIBICHHS M OCHOBHBIC
3aKOHBI (PU3UKH, TPAHULIBI HX
NPUMEHUMOCTH; COBpPEMEH-
HYIO0 Hay4HYIO ammaparypy -
(b1.5.7-3.1)

YMETb! UCIIONB30BaTh
OCHOBHBIE  (hr3HUecKue
SBIICHHS 1 OCHOBHBIC 3a-
KOHBI (DM3MKH C Y4ETOM
TPaHUIl MX MPUMEHHMO-
CTH; COBPEMEHHYIO
HAYYHYIO  ammaparypy
JIE TOTO, 4YTOOBI CaMo-
CTOSITENIEHO WJIM B COCTa-
Be TPYIIBl BECTH Hayd-
HBI MOMCK, peanu3ys
CIICLIHaNIbHBIC CPEACTBA U
METOABbl TOJy4eHHS HO-
Boro 3HaHus - (b1.5.7 —
V.1)

JETh: HABBIKAMH HCIOIb30Ba-
HUSI OCHOBHBIX (PM3HYECKHX
SIBIEHMA U OCHOBHBIX 3aKOHOB
(U3MKH C Y4ETOM TpaHUIl HX
NIPUMEHUMOCTHU; COBPEMEHHOMI
Hay4HOH anmnaparypoi s To-
ro, 4YToObl CaMOCTOSITEIBHO
WUIU B COCTABE IPYIIBI BECTU
Hay4dHbIM IIOMCK,  pealu3ys
CIELHANbHBIE CPEICTBA M Me-
TOJBI MOIYYEHUSI HOBOTO 3Ha-
wus (b1.5.7 — H.1)

IICK-3.11
CIOCOOHOCTH 000CHOBBIBATH
BHEILIHUE XapaKTEPUCTUKU
TexHn4yeckux cpeacts AIIK,
OTIpEEISIONIIE TUIIOPa3Mep
arperara, €ro yCTOM4uBOCTb,
BO3MOXXHOCTb arperaTupoBa-
HUS C 9HEPTEeTUIECKUM CpeJl-

OO6yuaronuiics JTOJKEH
3HaTh: OCHOBHBIE (H3HYe-
CKHE SIBJICHUS U 3aKOHBI (hu-
3UKH;, OCHOBHBIC (DH3HUCCKUEC
BEJIMYMHBI, UX OITpeJelieHHE,
CMBICI ¥ €JIMHULIBI X H3Me-
penns - (b1.6.7 - 3.2)

OOy4aroNMIACs T0JKCH
YMETh: UCTIOIb30BATh
OCHOBHbIE (hru3nUecKHe
SIBJICHUSI U 3aKOHBI, OC-
HOBHbIE (DU3UUECKHE BeE-
JIMYHMHBL ¥ PU3NUECKHEe
KOHCTAHTBI U151 000CHO-
BaHHUS BHELIHUX Xapak-

OOyuaronuiicss JO0JDKSH Bla-
JIeTh. HaBBIKAMHM HCIOJIb30Ba-
HHUS OCHOBHBIX (PU3HUECKUX
SIBJICHUH U 3aKOHOB, OCHOBHBIX
¢du3nYecKuX BeNUYUH U pusn-
YECKUX KOHCTAHT Uil 000CHO-
BaHMS BHEIIHHUX XapaKTepu-
CTUK TEXHHYECKHX CpEICTB

CTBOM; TepucTuk Texanmdeckux | AIIK, ompenenstommx TuHIO-
cpenctB AlIK, ompene- | pasmep arperara, €ro ycTou-
JSIOMAX TUTIOPa3Mep YHBOCTH, BO3MOXHOCTh arpe-
arperara, ero yCTOHuM- | TaTUPOBaHUS C DHEpreTuye-
BOCTh, BOBMOXHOCTh ar- | ckum cpeacteom (b1.B.7 —

peratupoBanus ¢ sHep- | H.2)

TFE€TUYCCKUM CPECIACTBOM
(b1.B.7-VY.2)

IICK-3.15 OO6yuatouuiicst nookeH | OOywarommiics gomxkeH | OOydaromuicss JOJXKeH Bia-
CIOCOOHOCTH 00eCIeYUTh 3HaTh: OCHOBHBbIE (H3HYE- | YMETh: HCTIOJB30BaTh | JIeTh: HABBIKAMH HCIIOIH30Ba-

HaJIEKHOCTh TEXHUYECKHUX
cpeacts AIIK Ha ctaauu ux
MIPOCKTHPOBAHUS

CKHe SIBIICHUS U 3aKOHBI (U-
3UKH, TPaHHLBl HX TMpHMe-
HHMOCTH; OCHOBHBIC (HU3H-
YecKHe KOHCTAHTBI, UX OIpe-
JeJICHHE, CMBIC] U SIUHHIIBI
nx mmepenus - (b1.B.7 —
3.3)

OCHOBHBIC  (hH3HYECKHe
SIBJIEHWSI W 3aKOHBI, OC-
HOBHEIE (DH3MUYCCKHUE Be-
JUYUHBL W (U3MYECKUC
KOHCTaHTBI IJIs1 oOecIie-
YeHHUs! HAJEKHOCTH TEX-
Hudeckux cpenacts AIIK
Ha CTaJuu UX MPOEKTH-
poBanust (b1.5.7 — V.3)

HUSI OCHOBHBIX (PM3HYECKHX
SIBJICHUI 1 3aKOHOB, OCHOBHBIX
(¢u3nvecKux BeIMYUH U QU3U-
YeCKMX KOHCTAaHT AJIsl obecre-
YEeHUsI Ha/Ie)KHOCTH TEXHHYE-
ckux cpeacts AIIK na craguu
ux mnpoekrupoBanus (b1.b5.7 —
H.3)

2. IToka3aTe/u, KpMTEPHH M IIKAJIA OLEHUBAHUSA CGOPMHPOBAHHOCTH KOMIIETEH NI

INokazaTenu Kpurepun u nikana onleHMBaHUS Pe3yJbTaTOB 00yUCHHUS 10 JUCIHUILINHE
OLICHUBAHMS HenocTarounstit ypo- | JlOoCTaTO4YHBIN ypOBEHb CpenHuil ypoBeHb Bericokuii ypoBeHb
(3YH) BEHb

b1.b.7-3.1 OOyuaronmiics He OO0yu4atromniuiicst cnadbo OOyuarommiics ¢ He- OO0y4aronuiics ¢ Tpe-
3HAET OCHOBHbIE (M- | 3HAET OCHOBHBIC (PM3U- | 3HAYUTEIBHBIMH OIIMO- | OyeMoil CTENEHBIO MOJI-
3WYECKHUE SBICHUS U YeCKHue SBJICHUS U OC- KaMH U OTJEeJIbHBIMU HOTBI ¥ TOYHOCTH 3HAET

OCHOBHBIE 3aKOHBI HOBHBIE 3aKOHBI (PH3H- mpobeTaMu 3HaeT oc- OCHOBHBIE (pr3myecKue

(U3KMKH, TPAHUIBI UX | KM, TPAHMIBI X [TPUMe- HOBHbIE (u3nUecKue SBJICHNS 1 OCHOBHEBIE
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MIPUMEHUMOCTH; CO-
BPEMEHHYIO HAY4YHYIO
annaparypy

HUMOCTH; COBPEMEHHYO
Hay4HYIO aInmnaparypy

SIBJICHUSI 1 OCHOBHBIC
3aKOHBI (PU3UKH, TPAHH-
LBl UX IPUMEHUMOCTH;
COBPEMEHHYIO0 HAyUHYIO

anmnaparypy

3aKOHBI (PU3UKH, TPaHHU-
LBl UX IPUMCHUMOCTH;
COBPEMCHHYIO HAYYHYIO

anmaparypy

B1Bb.7-V.1

OO0yuaromuiics He
yMeeT UCTIOIb30BaTh
OCHOBHBIE (hu3nye-
CKHe SIBJICHHS H OC-
HOBHEBIC 3aKOHBI (U~
3HKH C YYETOM Ipa-
HHI{ X IPEMEHUMO-
CTH; COBPEMCHHYIO
HAYYHYIO anmnaparypy
JUUIS TOTO, YTOOBI ca-
MOCTOSTEIBHO WX B
COCTaBe TPYIIIIbI Be-
CTH HAYYHBIH TTOHCK,
peanusys creluab-
HBIE CPEICTBA ¥ Me-
TOJIBI OJTyYEHHS HO-
BOT'O 3HAHUS

OO0yuaromiuiics ciadbo
YMeEET UCIIOIb30BaTh
OCHOBHbIE (hU3NUECKHE
SIBJICHHS1 1 OCHOBHBIC
3aKOHBI (PU3UKH C yUe-
TOM T'paHUIl UX IPUMe-
HUMOCTH; COBPEMEHHYIO
HAay4YHYIO almnapaTypy
JUISL TOTO, YTOOBI CaMo-
CTOSITEJIFHO WJIH B CO-
CTaBe IPyMIIbl BECTH
Hay4HBIH [TOUCK, pea-
T3yl CrienuaibHbIe
CpE/CTBa U METOJIBI TIO-
Jy4eHUsI HOBOTO 3HAHUS

OOyuaronuiicst ymeeT
HCIIOB30BaTh OCHOB-
HbIC (hH3HYECKHE SBIIC-
HHS © OCHOBHBIE 3aKO-
HBI QU3UKHU C YIETOM
IPaHUL UX TPHMEHUMO-
CTH; COBPEMEHHYIO
Hay4YHYIO armaparypy
JIJISL TOTO, YTOOBI CaMO-
CTOSTETIBHO HJIU B CO-
CTaBe TPYIIIbI BECTH
HAy4YHbIH MOUCK, pea-
JM3ys CIeNHATbHBIC
CpencTBa U METOIbI 110~
JIy4eHUsI HOBOTO 3HAHUS
C HE3HAYHUTEIILHBIMH
3aTpyIHCHUAMH

OOyuaronuiicst ymeeT
UCIIOJIb30BaTh OCHOB-
Hble (PU3NUECKHE SIBIIC-
HUSI 1 OCHOBHBIE 3aKO-
HBI (PU3UKH C YIETOM
TPaHUI] UX TPIMEHUMO-
CTH; COBPEMEHHYIO
Hay4HYIO almnapaTrypy
IIJIS TOrO, YTOOBI CaMo-
CTOSITENBHO HIIH B CO-
CTaBe IPYIIIBI BECTH
Hay4yHBIN [IOUCK, pea-
JM3Ysl criennaabHbIe
CPEACTBa U METO/IBI MO-
JTydeHHs HOBOTO 3HAHUS

b1.b.7-H.1

OOyuarommiics He
BIaJ€E€T HaBBIKAMU
HCTONB30BaHUs OC-
HOBHBIX (PH3HYECKUX
SIBJICHUI M OCHOBHBIX
3aKOHOB (DU3UKH C
y4eTOM TPaHHUI] UX
MIPUMEHUMOCTH; CO-
BPEMEHHOM HayYHOU
anmaparypoiu i To-
0, YTOOBI CaMOCTOS-
TENBHO WM B COCTaBE
TpYMIIBI BECTH Hay4-
HBII TIOUCK, peau-
3ysl cliel[UaIbHbIE
CpeICTBa M METOBI
MOJIy4EeHHSI HOBOTO
3HAHUS

OO6yJatomtmiicst cnadbo
BJIa[IcCT HAaBBIKAMH HIC-
TTOJTF30BAHUS OCHOBHBIX
(hU3UYeCKUX SIBICHUN 1
OCHOBHBIX 3aKOHOB (hU-
3MKHU C yYETOM TPAHHUIL
UX IPUMEHUMOCTH; CO-

BPEMEHHOU Hay4yHOU
anmnapaTtypou Jist Toro,
9TOOBI CAaMOCTOSITEITEHO
WA B COCTAaBE TPYIIITBI
BECTH HAYYHBIH ITOWCK,
peanu3ys crenranbHbIe
CpeICcTBa M METOBI IO~
Jy4eHUsT HOBOTO 3HAHUS

OO0yuarommiics ¢ He-
OoNBIIIMHY 3aTpyIHE-
HUSMH BJIaJICCT HABBI-
KaMU HCTIOTb30BAHAS
OCHOBHBIX (PM3HYECKUX
SIBJICHUI 1 OCHOBHBIX
3aKOHOB (DU3UKH C yue-
TOM I'paHHIl UX IpUMe-
HUMOCTH; COBPEMEHHOMN
Hay4yHOMU anmaparypoi
JUTSL TOTO, 9TOOBI cCaMo-
CTOSITENTFHO WK B CO-
CTaBe TPYIIITEI BECTH
HAYYHBIH TIOWCK, pea-
TH3ys CIeIAANbHBIC
CpeICTBa M METOJBI TIO-
JIy4eHHUsI HOBOTO 3HAHUS

OO0yJatomtuiicst CBOOO-
HO BJIaJIeeT HaBBIKAMHU
HCTIONB30BaHUS OCHOB-
HBIX (pH3HYECKUX SIBIIC-
HUW U OCHOBHBIX 3aKO0-
HOB (D)M3HMKH C y4ETOM
IPaHUIl UX TPUMCHUMO-
CTH; COBPEMEHHOMN
Hay4HOM anmnaparypoi
IUTSL TOTO, 9TOOBI CaMo-
CTOSATENFHO WIIH B CO-
CTaBe TPYIIITHI BECTH
HAyYHBIH TTOKCK, pea-
T3y CICIHANbHBIC
CpeICTBa U METOJBI TIO-
JIyYEHHUsSI HOBOTO 3HAHUS

B1.b.7-3.2

OO0yuaromuiics He
3HAeT OCHOBHBIE (H-
3UYCCKHCE SABJICHUA U
3aKOHBI (PU3UKH; OC-
HOBHBIE (pH3UUeCKue
BEJTMYMHBI, UX OIpe-

JeJICHHE, CMBICI 1
SIUHULIBI KX U3Mepe-

HUSA

OO6yuatomtuiicst cnabo
3HaeT OCHOBHBIE (HU3U-
YCCKHC SBJICHUA U 3aKO-
HBI (PM3UKH; OCHOBHBIE
(pu3nuecKre BEITMINHBI,
UX ONpeJieIeHHE, CMBICI
W €ZIMHULBI UX U3Mepe-

HUS

OO6yyaromuiics ¢ He-
3HAYUTEILHBIMHU OO~
KaMH U OTACJIbBHBIMHU
mpobeTaMu 3HaeT oc-
HOBHBIE (pU3HUECKUE
SIBJICHHS M 3aKOHBI (U~
3HKH; OCHOBHBIE (HU3H-
YeCKHe BEJIUYUHBI, HX
OIpeNieNicHIe, CMBICT U
SIMHUIIBI MX U3MEPEHHs

OOGyuaroniuiics ¢ Tpe-
OyeMoii cTeneHbo MmoJI-
HOTbI U TOYHOCTH 3HACT
OCHOBHBIE (pr3HUecKue
SIBIICHVSI U 3aKOHBI (-
3WKH; OCHOBHBIC (PH3H-

YEeCKHE BEJINIHHBL, UX
OTIpe/ieIIeHUE, CMBICI U
SIMHUIIBI X H3MEPEHHS

b1.b.7-VY.2

OOyuarommiics He
yMeeT UCIIOJIb30BaTh
OCHOBHBIE (pr3HUe-
CKHE SIBICHHS 1 3aKO-
HBI, OCHOBHBIE (DU3H-
YECKHE BEJIMIMHBI U
(u3nveckue KOH-
CTaHTHI 11 000CHO-
BaHUs BHEIIHUX Xa-
PaKTePUCTHUK TEXHU-
YECKHUX CPEIICTB
AIIK, onpenensito-
LIMX THIIOpa3Mep ar-

OO6yJatonmuiics cnado
yMeeT HCII0JIb30BaTh
OCHOBHBIE (PH3MYECKHe
SBJICHUS U 3aKOHBI, OC-
HOBHBIE (PU3NIECKHE
BEJMYUHBI U (pu3nde-
CKUE KOHCTAHTBI AJIs
000CHOBaHMS BHEITHUX
XapaKTePUCTUK TEXHU-
yeckux cpencts AlIK,
OIpeNeNAIOUIX THIIO-
pasmep arperara, ero
YCTOHYMBOCTb, BO3-

OOyJaronuiicss ymeeT
HCIIOJIB30BaTh OCHOB-
HBIE (PU3UIECKHUE SIBIIE-
HUS 1 3aKOHBI, OCHOB-
HbIe (PU3UIECKUE BEITHU-
YHHBI U (U3UIECKUE
KOHCTaHTHI JUIsl 000C-
HOBaHMS BHEIIHUX Xa-
PaKTEepUCTHK TEXHUYE-
ckux cpeacts AlIK,
OMpEeENIAIOUINX THIIO-
pasMmep arperata, €ero
YCTOWYUBOCTB, BO3-

OOyJarontuiicss yMeeT
HCIIOJIB30BaTh OCHOB-
HBIE (PU3UYECKHUE SBIIE-
HUS U 3aKOHBI, OCHOB-
HbIE (PU3UIECKUE BEITH-
YUHBI U GU3UIECKHE
KOHCTaHTHI JUIsl 000C-
HOBaHMS BHELIHUX Xa-
PAKTEepUCTHK TEXHUYE-
ckux cpencts AlIK,
OIpEeeNAIOUINX THIIO-
pasMep arperarta, €ro
YCTOWYUBOCTD, BO3-
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perara, €ro yCToM4u-
BOCTb, BO3MOXHOCTb
arperaTupoBaHus ¢
SHEPTETUYECKUM
CpEICTBOM

MOJKHOCTbh arperaTupo-
BaHUs C DHEPreTHie-
CKUM CPEJICTBOM

MOXHOCTb arperaTtiupo-
BaHMsI C DHEpreTuye-
CKHM CPEJICTBOM C He-
3HAYUTEIbHBIMU 3a-
TPYJIHEHUSIMU

MOHOCTh arperatupo-
BaHWsI C DHEpreTUye-
CKUM CPEJICTBOM

b1.b.7-H.2 OOyuaromuiicst He O0yuaromuiicst ci1abo OOyyaromuuiics ¢ He- OO0yuaronuiicst cB00O-
BJIajieeT HaBbIKAMHU BJIajieeT HaBbIKAMH HC- OOJIBIINMH 3aTpYIHE- HO BJIaJIeeT HaBBIKAMHU
UCIIONIb30BAaHMA OC- | IOJIb30BaHMS OCHOBHBIX | HHUSIMH BJIaJIeeT HaBbI- UCTIOJIb30BAaHHS OCHOB-
HOBHBIX GM3MYECKUX | (U3HUCCKUX SBJICHUN U KaMH UCTIONIb30BaHUSA HBIX (PU3MUYECKUX SIBIIC-
SBJICHUH M 3aKOHOB, | 3aKOHOB, OCHOBHBIX ()M- | OCHOBHBIX (DM3MUECKUX | HHUH U 3aKOHOB, OCHOB-
OCHOBHBIX (hHU3HUe- 3WYECKUX BEITMINH U SIBTICHUH U 3aKOHOB, OC- | HBIX (M3UIECKUX BEIH-
CKUX BEJIHYUH U QH- (hU3MIECKUX KOHCTAHT HOBHBIX (PU3UIECKHAX YHH U QU3HIECKIX KOH-
3UYECKUX KOHCTAHT JU1s1 000CHOBaHMSA BEIMYMH U (U3UIECKUX | CTaHT AT 00OCHOBAHMSA
JUIsl 000CHOBaHUS BHEILTHUX XapaKTepH- KOHCTaHT U151 000CHO- BHEILIHUX XapaKTepH-
BHEILITHUX XapaKTepH- CTHK TEXHUYECKUX BaHMs BHELIHUX Xapak- CTHK TEXHUYECKUX
CTHK TEXHHYECKUX cpenctB AIIK, onpene- | Tepuctuk texHudeckux | cpexacts AlIIK, onpene-
cpeacts AIIK, onpe- JISIFOLIMX TUIIOpa3Mep cpeacts AlIIK, onpene- JSFOLIMX TUIOpa3Mep
JISITSIIOIMX TUIIOpa3- | arperara, ero ycToH4u- JSFOLIUX TUIOpa3Mep arperara, ero ycToiuu-
Mep arperara, ero BOCTb, BO3MOKHOCTh arperara, ero ycToiuu- BOCTb, BO3MOYKHOCTh
YCTOWYHBOCTb, BO3- arperaTupoBaHMs C BOCTB, BO3MO>KHOCTB arperaTupoBaHMs C
MOXHOCTb arperati- | SHEPreTHYecKHM Cpejl- arperaTHpoBaHMs C 9HEPreTUYECKIM Cpel-
POBaHHMS C PHEPIETHU- CTBOM SHEPreTUYECKUM Cpel- CTBOM
YECKUM CPEACTBOM CTBOM
b1.5.7-33 OOyuarommiics He OO6y4atommmiicst cnado OO0yuarommiics ¢ He- OO0yJatomruiics ¢ Tpe-
3HACT OCHOBHBIE ()U- | 3HAET OCHOBHBIC (pM3H- | 3HAYNTEIBHBIMHU OIIMO- | OyeMoil CTENeHbIO MoI-
3WYECKHUE SBICHUA M | YECKHE SBICHUS U 3aK0- KaMH U OTJEIbHBIMU HOTBI ¥ TOYHOCTH 3HACT
3aKOHBI (DPU3UKH, Tpa- HBI QU3KKH, IPAHUIIBI npoOenamMy 3HaeT oc- OCHOBHBIE (prznUecKue
HHIIBI UX TPUMEHHU- UX IPUMEHUMOCTH; OC- HOBHbIE (hU3HUECKHE SIBJICHUSI U 3aKOHBI (hu-
MOCTH; OCHOBHbIE (hu- HOBHbIE (hU3HUUECKHE SIBJICHUSI Y 3aKOHBI QU- | 3UKH, TPAHHIBI UX MPH-
3MYECKHE KOHCTAHThI, | KOHCTaHTHI, UX ONpEAe- | 3HMKH, TPAHHLBI UX IPH- | MEHHMOCTH; OCHOBHbIE
UX ONpeJieNeH e, JICHUE, CMBICI ¥ €INHU- | MEHHMOCTH; OCHOBHbIE ¢u3nyeckrue KOHCTaH-
CMBICII U €IUHUIIBI UX 16l UX U3MEPECHUS ¢bm3nIecKne KOHCTaH- THI, HX OIIPEJICTICHUE,
N3MEpEeHNUS THI, X OIIPEJICTICHUE, CMBICT U €OUHUIIBI UX
CMBICT U €JUHUIBI UX HN3MEpPEHNS
H3MEpEeHNUS
B1.5.7-VY3 OOyuarommiics He OO6y4atomtmiicst cnadbo OOyJatoniuiicss ymeeT OOyJatontuiicss yMmeeT
YMEET UCTIONIb30BaTh YMeEeT UCTIONb30BaTh HCIIONIb30BATh UCTIONb- | HCIIOJIB30BATh UCTIOJb-
HCTIONIb30BaTh OCHOB- | OCHOBHBIE (pr3nvecKue 30BaTh OCHOBHBIE (H- 30BaTh OCHOBHBIE (H-
Hble (U3NUECKHe SIB- | SIBICHUS M 3aKOHBI, OC- | 3MYECKHE SIBJICHUS U 3a- | 3MYECKHE SIBJICHUS U 3a-
JICHUSI U 3aKOHBI, OC- HOBHbIE (hU3UUECKHE KOHBI, OCHOBHbIE ()M3H- | KOHBI, OCHOBHbIE (hU3H-
HOBHbIE (hr3nUecKue BEJIMYUHBI U puzne- YEeCKUE BEINYMHBI U YEeCKUE BEJINYHHBI U
BEJIMUMHBI U QU3nde- CKHE KOHCTaHTBI JIJIs ¢du3nyeckrue KOHCTaHThl | (PU3MYECKHUE KOHCTAHThI
CKHE KOHCTAHTBI Ul | oOecneyeHus Ha/Ie)HO- JUIsl 00ecTiedeHust Juist oOecriedeHust
obecrieueHus: Hagex- CTH TEXHUYECKHX HaJIe)KHOCTH TEXHUYE- HAJIe)KHOCTH TEXHUYE-
HOCTHU TEXHUYECKUX cpenctB AIIK Ha cra- ckux cpeacts AIIK na ckux cpeacts AIIK na
cpenctB AIIK Ha cta- | AWM UX TIPOEKTHPOBAa- | CTaJWM UX NMPOEKTUPO- | CTaJWH UX IMPOEKTUPO-
JIMH UX TPOEKTHPO- HUS BaHMS C HE3HAYHUTEIb- BaHMS
BaHMs HBIMH 3aTPyJHEHUSIMU
b1.6.7-H.3 OO0yuaromuiics He OOGyuatomtuiicst cnabo OO0yyaromuiics ¢ He- OO6yuatontuiicst cBOOOI-

BIIaJICCT HABBIKAMU
HCIIOJIb30BaHUS OC-
HOBHBIX (PH3UYECKUX
SIBJIEHUI U 3aKOHOB,
OCHOBHEBIX (hU3UUe-
CKUX BEJIHYUH U PU-
3UYECKUX KOHCTAHT
JUIs o0ecrieueHus
HaJIE)KHOCTU TEXHM-
yeckux cpeacts AITK
Ha CTaJHNH X IMPOCK-
THPOBAHHS

BJIaJIceT HAaBBIKAMH HIC-
MTOJTb30BAaHUS OCHOBHBIX
(hM3UYeCKUX SIBICHUN U
3aKOHOB, OCHOBHBIX (pH-
3HYCCKUX BEJIIMYHH U
(hU3UIECKUX KOHCTAHT
JUTS 0OecTIeyeHMsI
HAICKHOCTH TEXHUYE-
ckux cpencts AIIK Ha
CTaJHH UX MPOCKTUPO-
BaHUs

OONBIIMMH 3aTPyIHE-
HUSIMM BJIaJ€ET HABLI-
KaMHM MCITOIb30BaHHS
OCHOBHBIX (PH3UUECKUX
SIBIICHUH U 3aKOHOB, OC-
HOBHBIX (PU3UYECKUX
BCJIIMYUH U CI)I/I3I/ILIGCKI/IX
KOHCTAaHT J1J1 o0ecie-
YCHUA HAAC)KHOCTHU
TCXHUYCCKUX CpeIICTB
ATIK Ha cragnm ux
MPOSKTHPOBAHUS

HO BJIQJIEET HABBIKAMH
HCIOJIB30BaHNs OCHOB-
HBIX (PH3HYECKUX SIBIIC-
HHUH K 3aKOHOB, OCHOB-

HBIX (PU3HYECKUX BEIH-
YHMH U QU3HYECKUX KOH-
CTaAHT ST 00eCTICUEeHUS
HaJIE€XHOCTH TEXHHYE-

ckux cpeacts AIIK na

CTaJMH UX TPOEKTUPO-

BaHUSA

25




3. TunoBbie KOHTPOJIbHBIE 3aJaHNs U (WJIN) HHbIE MATEPHAJIbI, HEOOX0AMMBbIe /1JIs1 OLEHKH 3HAa-
HMH, yMEHHI1 1 HABBIKOB H (MJIM) ONBITA AeSATEIbHOCTH, XaPaKTEePU3YIOIIHX ITANbl (H)OPMHPOBa-
HUS KoMIeTeHuuil B npouecce oceoenust OIOII

TunoBble KOHTPOJIbHBIC 33JaHUSI U MaTEepHalbl, HEOOXOAUMBIE JUIsl OLICHKU 3HAHWM, YMEHUN U
HABBIKOB, XapakTepu3yromux 0a30BbIi 3Tanm (HOPMHUPOBAHHS KOMIIETCHIIMH B IPOILIECCE OCBOCHUS
OIIOII, coneprkarcs B y4eOHO-METOAMYECKUX pa3padOTKax, MPUBEACHHBIX HUXKE.

1. OcHOBBI BHOPAIIMOHHOW MEXaHUKH [ DJIEKTPOHHBINA pecypc] : ydued. mocobue ams caMoCTosI-
TEILHON pabOThl CTYJEHTOB OYHOW M 3a04HOM (hopMm 00ydeHHUs HampamieHHs moarotoBku 23.03.03
DKcIuTyaTanus TPaHCIIOPTHO-TEXHOJIOTUYSCKUX MAITUH ¥ KoMIuiekcoB / FOxHo-Ypanbckuii TAY, Un-
cTuTyT ArpounxeHepud ; cocT.: E. M. bacapeiruna [u ap.] .— YensOounck: FOxHo-Ypanbckuii ['AY,
2016 .— 58 ¢. — [ocrym u3 nokanbHo# cetr http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BosiHOBast 1 KBaHTOBAas ONTHUKA [ DJEKTPOHHBIN pecypc]| : METOAUYECKUE YKA3aHUS U 3aJIaHUS
1o ¢u3nKe s OaKaIaBpOB M CTYACHTOB WHKCHEPHBIX CIEIUAIBHOCTEH / cocT.: E. M. bacapsiruna [u
ap.] ; FOxuo-Ypansckuiit ['AY, UnctutyT arpounskenepun .— Yemsiounck: FOxHo-Ypanbckuii [AY,
2015 .— 41 c¢. — Hocryn u3 nokaneHou cetu http://192.168.0.1:8080/localdocs/fisika/12.pdf. — [lo-
cryn u3 cetr MuTepuer http://188.43.29.221:8080/webdocs/fisika/12.pdf

3. MonekysipHast pu3uka [ DIeKTpoHHBINA pecypc] : Meroa. yka3zanus / coct.: E. M. bacapeiru-
Ha [u ap.] ; FOxHo-Ypansckuii 'AY, Uactutyt arpourskenepun .— YensOunck: KOxHo-Y panbckuii
I'AY, 2017 .— 20 c¢..— Hoctyn u3 JokaibHOM cetr http://192.168.0.1:8080/localdocs/fisika/13.pdf.
— Hoctyn u3 cetu Untepuer http://188.43.29.221:8080/webdocs/fisika/13.pdf.

4. du3nveckue acreKThl OMOTEXHOJIOTHH [ DIEKTPOHHBIN pecypc]: yued. mocodue sk caMoCTo-
ATEJHLHOU paboThl CTYJIEHTOB OYHOU U 3a04HOM ¢opM 0oOyueHus HampaBieHus noarotoBku 44.03.04
[Tpodeccnonansruoe o0yuenue (o orpacisim) / UI'AA; coct.: E. M. Bacapeiruna, T. A. [Tyrwiosa, I1.
M. Tpymwmn - UYensbunck: UIAA, 2014 - 80 c. - Joctym wu3 JOKaJIbHOH CeTH:
http://192.168.0.1:8080/localdocs/fisika/10.pdf. - Hoctyn u3 cetu UHTEPHET:
http://188.43.29.221:8080/webdocs/fisika/10.pdf.

5. ®usnueckue napaMeTpbl OMOTEXHOJOTHIECKHX MTPOIIECCOB [ DIIEKTPOHHBIN pecypce]: nabopa-
TOPHBIN MPAaKTUKyM AJI CTYACHTOB OYHOW M 3a04HOil (popm oOyuenus mo Hampasienuro 051000
"ITpousBoncTBeHHOe 0OyueHue (mo orpacisim)" / UICAA; cocr.: bacapeiruna E. M., Ilytumosa T. A.,
TamboBues B. C. - UYemsbunck: UYIAA, 2013 - 80 c. - Jloctym H3 JOKalIbHOW CETH:
http://192.168.0.1:8080/localdocs/fisika/9.pdf. - Hoctyn u3 cetu WutepHer:
http://188.43.29.221:8080/webdocs/fisika/9.pdf.

Mertoanueckue pa3pabOTKH, yKa3aHHBIE B 1. 3, UCTOJIB3YIOTCS TIPH aHaJIN3€ KOHKPETHBIX CHU-
Tyauwmii (cm. . 12 PITJT).

4. MeToauveckne MaTepHuaJIbl, ONpeessiolue NpoueIypbl ONeHUBAHUS 3HAHHUIA,
YMEHH, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapaKTepU3ymXx 3tan(bl) popmMupo-
BaHMS KOMIIETEHIM I

B naHHOM pasnesne METOIUYECKHE MATEPUaAlIbl, ONPEACIIAIONINE IPOLEAYPhl OLICHUBAaHUS 3HAa-
HUM, YMEHUHN, HABBIKOB, XapaKTEpU3YIOUIMX 0a30BbIi 3Tan GpopMHUpOBaHUS KOMIETEHIMN MO AUCIH-
mHe «Dusukay, TpUBEAEHbI IPUMEHUTENIBHO K KaXJIOMY U3 HCIIOJIb3YEMBIX BUIOB TEKYILErO KOH-
TPOJISI yCIIEBAEMOCTH M IIPOMEKYTOUHOM aTTeCTallMi 00yUJaroIIHXCsl.

4.1. OueHo4HbIe CPEACTBA AJIs1 IPOBEICHUS TEKYUIEro KOHTPOJIS YCIeBAeMOCTH
4.1.1. YCTHBIN OTBET HA IPAKTUYECKOM 3aHITHU
VYCTHBIN OTBET HA MPAKTUYECKOM 3aHATUU HCIOJIb3YETCs JJIsl OLIEHKH KadecTBa OCBOCHUS 00Y-

YAOIIMMCS OCHOBHOM MPO()eCCHOHATBHOM 00pa30BaTeIbHONM MPOrpaMMBbI IO OTJEIBHBIM BOIIPOCaM U
TeMaM JUCIHUIUTHHBL. TeMbI U IJIaHbI 3aHITHI (CM. METOIpa3pabOTKH 1. 3) 3apaHee coo0marTcs 00y-
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garonuMcsa. OTBET OIEHUBACTCS OIEHKOW «OTIUYHOY, «XOPOIIO», «yIOBICTBOPUTEIHHO» HIIA «HE-
YAOBJIETBOPUTEIHHO.

Kpurepun onenku orBera (Tabi.) ITOBOAATCS J0O CBEICHUS OOYYAIOIIMXCS B Hadalle 3aHSATHH.
OrneHka oOBSBISETCS 00YJAOMIEMYCsl HETIOCPECTBEHHO MOCJIe YCTHOTO OTBETA.

Hkana Kpurepum oueHuBanus
- 00yuaroIuiics TTOJIHO YCBOMII yUeOHBIH MaTepua,
- MPOSIBIISICT HABBIKM aHAIM3a, 0000IIEHUs, KPUTUYECKOTO OCMBICIIE-
HUS ¥ BOCHIPHSITHS WH(POPMAIINH, HABBIKU ONMMCAHUS OCHOBHBIX (DH3H-
YEeCKUX 3aKOHOB, SIBJICHHUI U MPOLIECCOB;
- Marepual U3JI0KEH IPaMOTHO, B OMPEEICHHOM JIOTHYECKON Mmocie-
JIOBATEIBHOCTH, TOUHO UCIIOJIb3YETCS] TEPMUHOIOTHS;
- IOKa3aHO YMEHHE WITIOCTPUPOBATH TEOPETUUECKUE TOTOKEHHS KOH-
KpETHBIMU [TPUMEpPaMU, IPUMEHATh UX B HOBOM CUTYallUU;
- IPOJIEMOHCTPUPOBAHO YMEHHUE PellaTh 3a/1a4H;
- MOTYT OBITh JIOMYIICHBI OJIHA—BE HETOYHOCTHU TPU OCBEIICHUH BTO-
POCTETICHHBIX BOIIPOCOB.
OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OLEHKY «5», HO MIPH
Orenka 4 3TOM UMEET MECTO OJIMH U3 HEJOCTATKOB:
(xopor10) - B YCBOCHHMH y4e€OHOTrO MaTepuaja JOIYIIEeHb HEeOOIbIINe MPOoOebl,
HE MCKa3UBIIHUE COICPKAHUE OTBETA;
- B pEIICHUH 3a]1a4 JONYyIIEHbl HE3HAYUTEIbHbIE HETOYHOCTH.
- HeTIOJIHO WJIM HETOCIIEIOBATENIbHO PACKPBITO CONEPKAHUE MaTepHaa,
HO MOKa3aHo oOmiee MOHMMaHHE BOMPOCAa W MPOAEMOHCTPUPOBAHBI
YMEHHS, JOCTATOYHBIE JIJIs JAIbHEHIIIETO YCBOCHUS MaTepraa;
- UMEJIMCh 3aTPYIHEHUS WU JOMYILEHbI OIIUOKHU B OMPEEICHUH TTOH -
TUH, WCHOJIB30BAaHUM TEPMUHOJIOTHH, ONMUCAHUH (DU3MUECKHUX 3aKOHOB,
SIBIIGHUH U MPOLIECCOB, PEIICHUH 3a]a4, UCIPABICHHBIE [TOCIIE HECKOIb-
KX HaBOJSIIUX BOIPOCOB;
- HETOJIHOE 3HaHHE TEOPETUUYECKOro Marepuana; oOyJarouiics He Mo-
KET MPUMEHHUTH TEOPUIO B HOBOM CHUTYAITUH.
- HE PacKphITO OCHOBHOE COZIEpKaHKe ydeOHOTO Marepuaa;
- oOHapy)X€HO HE3HaHWE WM HEMOHUMaHue OoJblied Wiu Haubolee
BaXHOW YacTH yuyeOHOro Marepuana;
- JIOMYIICHBI OMMUOKHA B OMPEICIICHUH MOHSATHMA, MPH HCIIOIb30BAHUN
TEPMUHOJIOTHH, B ONIMCAHUH (DPU3MUYECKUX 3aKOHOB, SBJICHHH U MPOIIEC-
COB, pEIIEHUU 33734, KOTOpble HE HCIPABICHBI IMOCIE HECKOIbKHX
HABOJISATINX BOIIPOCOB.

Ornenka 5
(oTIMYHO)

Ouenka 3
(YIOBIETBOPUTEIHHO)

Onenka 2
(HEey/1IOBJIETBOPUTENHHO)

4.1.2. Otuer o J1abopaTopHOM paboTte

Otuer o mabopaTopHO paboTe UCMOIB3YETCs TSl OLIEHKH KaueCTBa OCBOCHUS 00ydaromuMcs
OCHOBHOM Tpo(peCCHOHATILHON 00pa30oBaTEIBLHON MPOTrpaMMBbl MO OTACIBHBIM TeMaM JHCIUILIAHEIL.
Copepxanue u ¢popMa oTYETa IO JTA0OPATOPHBIM PabOTaM MPUBOAUTCA B METOJIUYECKUX YKa3aHUAX K
nabopatopubiM padotam (1. 3 ®OC). ConepkaHue OTYeTa U KPUTEPUHU OIIEHKU oTyeTa (Tab.) J0BO-
JSTCSL IO CBEACHUS O0ydJaromuxcsl B Havase 3aHaTuidl. OTueT OIeHUBAETCs M0 YCMOTPEHUIO Tpernoia-
BaTellsl OICHKON «OTIIMIHOY, «XOPOIIOY, «YAOBICTBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHLHOY» WIIN OICH-
KOW «3auTeHOo», «He 3auTeHOo». OleHKa «3a4TeHO» CTaBUTCA 00ydaromuMcs, ypoBeHb 3YH KoTophix
COOTBETCTBYET KPUTEPUSM, YCTAHOBJIICHHBIM ]IS TIOJIOKHUTEIBHBIX OICHOK («OTIIMYHOY, «XOPOIIOY,
«yIOBIETBOPUTENBHO»). OlleHKa 00BSABISAETCS 00yUaroeMycs HETIOCPEICTBEHHO MOCIIe CJaun OTYe-
Ta.
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IlIxkana Kputepun onenuBanus

- U3JI0)KEHHE MaTepuasa JOTUYHO, TPAMOTHO;
- cBO0OOTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMCHHC BBICKa3blBaTb U 000CHOBAaTH CBOU CYXKACHUA IIPU OTBETC Ha
KOHTPOJIbHBIC BOIIPOCHI;

- YMCHHC OIIUChIBATH (I)I/I?)I/I'-IGCKI/IC 3aKOHBI, ABJICHUA U IIPOLUCCCHI;

- YMEHUE MPOBOANTH M OIICHUBATH PE3YJbTaThl H3MEPCHUN;

- CIIOCOOHOCTD peniaTh 3aJauH.

Onenka 5
(oTIIMYHO)

- U3JI0’)KEHHE MaTepuaa JJOTUYHO, TPaMOTHO;

- cB00OTHOE BJIAJICHHE TEPMUHOJIOTHEH;

Ouenka 4 - OCO3HaHHOE MPUMEHEHHUE TEOPETUUECKUX 3HAHUU JUIsl onucaHus Gusu-
(xopor110) YECKUX 3aKOHOB, SIBJIEHUH M IPOLIECCOB, PEIICHHUS KOHKPETHBIX 3ajady,
MIPOBECHUS M OLEHUBAHUS PE3yJbTAaTOB U3MEPEHUU, HO COAECpKAHUE U
¢dopma 0TBEeTa IMEIOT OT/JeNIbHBIE HETOUHOCTH.

- M3JI0KCHHE MaTEpUaa HEMOJIHO, HENOCIEN0BATEIbHO,
- HETOYHOCTHU B OIPEIEICHUM ITOHIATHH, B IPUMEHEHUH 3HAHUN I OIM-
caHMsl (GU3NYECKUX 3aKOHOB, SIBJICHUN U NPOLIECCOB, PEILICHUS KOHKPET-
HBIX 3a/1a4, IPOBEICHUS U OLICHUBAHUS PE3yJIbTaTOB U3MEPEHHI,

- 3aTpyAHEHUS] B 000CHOBAaHUH CBOMX CYXKJICHUI;

- 00HapyKUBAETCsl HEAOCTATOUHO INTyOOKOE MOHUMAaHNUE U3yYeHHOIo Ma-
TepHaa.

Onenka 3
(YIOBIETBOPUTENHHO)

- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUCCKUX 3HAHUM; TOMYIIEHBI OIUOKU

B ONPECICHUH TIOHATHIA M ONMHUCAHUM (U3NYCCKHX 3aKOHOB, SBJICHUU U
Ouenka 2 MIPOIIECCOB, UCKAXXEH MX CMBICI, HE PEIICHBI 3a/1a4i, HE MPABHIIBHO OIle-

(HEeyIOBIICTBOPUTEIHHO) | HUBAKOTCS PE3YJIbTAThl H3MEPEHHUIA,

- HE3HAaHWE OCHOBHOTO Marepuaja y4eOHOW MPOrpamMMbl, JOIMYCKAKTCS

rpyObie OMIMOKH B U3JI0KEHUU.

Ilkana Kpurepuu oneHuBanus

- U3JI0KEHHME MaTepHaja JOTHYHO, TPaMOTHO;

- CBOOOIHOE BIIaICHNE TEPMHHOJIOTHEH;

- YMEHHUEe BbICKa3bIBaTh U O0OOCHOBATH CBOM CYXJEHUS MPH OTBETE HA

KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHUE ONHCHIBATh (PU3NUECKHUE 3aKOHBI, IBJICHUS U ITPOLIECCHI;

- YMEHHUE MPOBOANTH M OIICHUBATH PE3YJIbTaThl H3MEPEHUN;
- CIIOCOOHOCTH pelllaTh MH)KEHEPHbIE 3a/auM (IOMYyCKaeTCsl Halndue
MaJIO3HAUUTENbHBIX OIIMOOK HWJIM HEJOCTaTOYHO IOJHOE PACKPHITHE
CoJIepKaHNe BOTPOCA WIIHM TOTPEITHOCTh HEMPUHIMITHATBHOTO XapaK-
Tepa B OTBETE Ha BOIIPOCHI).
- OTCYTCTBHUE HEOOXOIMMBIX TEOPETUUYECKUX 3HAHUH; JIOMYyILEHBI
OLIMOKK B ONpPENEICHUN MOHATUI U ONUCAaHUM (PU3MUECKUX 3aKOHOB,
SIBJICHUH W TIPOIIECCOB, MCKAXKEH WX CMBICH, HE pEIICHBI 3a]aud, He
MPaBUIBHO OLEHUBAIOTCS PE3YNIbTAaThl H3MEPEHUI;
- He3HaHUE OCHOBHOT'0 MaTepuaa yueOHOIl mporpaMMbl, 10MYCKaIOTCS
rpyOble OMOKH B U3JI0KEHUH.

OHGHKa GaYTCHO»

O1LeHKa «He 3a4TEHOY

4.1.3. AHann3 KOHKPETHBIX CUTyalui
B xone nmpakTHUecKMX 3aHATHH HCHOJIB3YETCS METOJ aHalIM3a KOHKPETHBIX CUTYyallUd, KOTO-
PBIN COCTOUT B TOM, UTO OOydaromeMycs mpejiaraeTcs MpuKkiaaHas 3ajada, B KOTOpOi OMUCHIBAETCS
KOHKpETHas ClIoKuBIIasgca cutyanus. OOydaronemMycsi HE0O0X0AUMO OCYIIECTBUTH MOMCK MyTel pe-
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IICHUs TPEIJIOKECHHON 3anaun. [Ipy aHanm3e KOHKPETHBIX CUTYAIMi WCIIONB3YIOTCS METOIMYECKUE
pa3paboTku, ykazanusle B 1. 3 @OC.

Pe3ynbTar BBITIOJIHEHUS 3TOTO 3a/1aHUSI OLICHUBACTCS C YUETOM CICAYIOIIUX KPUTEPUEB: TOJI-
HOTa MPOPAOOTKH CUTYAIMH; MMOJHOTA BBHIIIOJHEHUS 33/1aHUs; HOBU3HA M HEOPAMHAPHOCTH IPEICTaB-
JICHHOTO MaTepuayia ¥ PEIICHH; MePCIIEeKTUBHOCTh M YHUBEPCATBHOCTh PEIICHUH, YMEHUE apryMeH-
TUPOBAHO OOOCHOBATh BHIOPAHHBIA BapuaHT pemieHus. Pa30upas KOHKPETHYIO CHUTYaluio, 00ydaro-
muiicst (haKTUYECKH TMOJydaeT Ha PYKH TOTOBOE pEIIeHUE, KOTOPOE MOXKHO MPUMEHUTh B aHAJIOTHY-
HBIX OOCTOSITENIBCTBAX, 3TO B JIaJbHEHIIEM CIIOCOOCTBYET (POPMHUPOBAHUIO HABBIKOB pEIICHUS OoJiee
CEpPBE3HBIX MPOOIIEM.

4.2. IIpoueaypsl U OllIEHOYHBIE CPEACTBA /IJIsl MPOBEAEHUS MMPOMEKYTOYHOM aTTeCTAIUU
4.2.1. 3auer

3auer sBiseTcs (OPMOM OLEHKM KayecTBa OCBOCHMs OOy4aroIMMCS OCHOBHOM mpodeccuo-
HAJIBHOW 00pa3oBaTeIbHON MpOTrpaMMbl IO paszenam AucuuIuinHbl. [1o pesynbraTam 3adera oOydaro-
IIEMYCsl BBICTABIISIETCS OLIEHKA «3aYTEHO» WIIN «HE 3a4TEHO».

3a4yeT MpPOBOAUTCS MO OKOHYAHWW YTEHUS JICKUUH M BBIOJHEHUs Ja00paTOpHBIX (MpaKkTHde-
CKHUX) 3aHATHUH. 3a4eTHBIM SBJISETCS MOCIEIHEE 3aHATHE 10 JUCLHUIUIMHE. 3a4eT IPUHUMAETCs MPero-
JaBaTesIMUA, TPOBOIUBIINMH J1a00pPaTOpHBIC (MPAKTUYECKHUE) 3aHATHS, WIM YUTAOMMMHE JICKIIUH 110
JaHHOM JucuuIuinHE. B ciyyae oTCyTCTBUS Benyllero npernojaaBatelis 3a4eT IPUHUMAETCs Mpernoaa-
BaTelieM, Ha3HAaYEHHBIM PacIopshKeHHEM 3aBenytomiero kadeapoi. C paspemieHus 3aBeyromero Ka-
¢benpoii Ha 3ayeTe MOXKET MPUCYTCTBOBATH IpENoaBaTeb KadeIpbl, MPUBICUEHHBINA I MOMOLIH B
IIpUeMeE 3aueTa.

[TpucyrcTBHe Ha 3ayerax mpernojaBarenel ¢ Ipyrux kadeap 0e3 cOOTBETCTBYIOLIETO pacro-
PSDKEHUS peKTopa, MPOpeKTopa Mo yueOHo paboTe miiu 1ekaHa (GpaKyinbTeTa He JOIMYyCKaeTCs.

@dopMmbl IPOBECHUS 3a4eTOB (YCTHBIHM onpoc 1o Ouiieram, MUCbMEHHas paboTa, TECTUPOBAaHHE
U JIp.) OIIpEaeIsitoTCes Kadeapol M TOBOASTCS A0 CBECHHS 00yUJalONIMXCs B HaYaje CeMecTpa.

Jlis mpoBenieHMs 3adeTa BeAyIIMil MperojaBaTellb HaKaHyHE I0JIy4aeT B JIeKaHAaTe 3a4eTHO-
9K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BPAIAETCs B JIEKAHAT IOCIE OKOHYaHMSI MEPONPUATUS B
JIEHb IPOBE/ICHUS 3a4eTa WM YTPOM CJIEIYIOIIETO JTHS.

OOyyaromyecs npu sIBKE Ha 3a4eT 00s13aHbl UMETh IPU ce0e 3aUeTHYI0 KHUKKY, KOTOPYIO OHU
IIPEIBABIAIOT IPENOAABATEIIO.

Bo Bpems 3auera oOyyvaromiyiecss MOI'yT IOJIb30BaThCS C pa3pelIeHHs] BEYIIEro MPernoaBaTels
CIPaBOYHON M HOPMATHBHOM JTUTEPATypOd, APYTUMH MOCOOUSIMHU M TEXHUUECKUMU CPEACTBAMHU.

Bpemst noaroroBku oTBeTa B YCTHOHM (popMe MpH cliaye 3adera JO0JKHO COCTAaBIIATH HE MEHeEe
20 MUHYT (110 XKeJTaHUI0 00YYJarolLIerocs OTBET MOXKET OBITh JO0CPOUHBIM). Bpemst oTBera - He Gomnee 10
MUHYT.

[TpenoaBaTemnto MperocTaBiIsIeTCs MPaBo 3a/1aBaTh 0OYUYAIOIIMMCS TOTIOJIHUTENIbHBIE BOIIPOCHI
B paMKax MMpOorpaMMbl JUCHHUIIIHBL.

KauecTBeHHast OLIEHKa «3a4T€HO», BHECEHHAass B 3a4€THYI0 KHWXKKY U  3a4eTHO-
HK3aMEHALIMOHHYIO BEIOMOCTb, SIBJISIETCS PE3YJbTaTOM YCIEIIHOTO YCBOCHHS Y4eOHOr0o MaTepHaiia.

Pe3ynbrar 3adyera B 3a4€THYIO KHMJKKY BBICTABISIETCSI B JIEHb IIPOBEICHUS 3a4eTa B IIPHUCYT-
CTBUU camoro oOyuatomierocs. [IpenogaBaTenu HecyT NepCOHATbHYIO OTBETCTBEHHOCThH 3a CBOEBpE-
MEHHOCTb M TOYHOCTb BHECEHHS 3alMCEd O pe3yipTaTax MPOMEKYTOYHOH aTTECTallMM B 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTh U B 3aYETHHIE KHUKKH.

Ecnu oOyuaromuiicst SBUJICS Ha 3a4eT M OTKazajics OT MPOXOKICHUS aTTeCTAllMH B CBS3U C He-
MO/ITOTOBJIEHHOCTHIO, TO B 3a4€THO-3K3aMEHAI[MOHHYIO BEJOMOCTh €My BBICTABIISIETCS OLIEHKA «HE 3a-
YTEHO.

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-IK3aMEHALlMOHHON BEJJOMOCTH CJIOBAMU «HE SIBHIICS.

Hapymenue 1ucUIINHbI, CIMCBIBAHUE, UCIIOIB30BaHUE 00YUYAIOIIMMUCS HEpa3pelIeHHbIX T1e-
YaTHBIX M PYKOIHMCHBIX MaTepUaioB, MOOMJIbHBIX Te€IE(POHOB, KOMMYHHKATOPOB, IJIAHIIETHBIX KOM-
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MBIOTEPOB, HOYTOYKOB M APYTUX BUIOB JIMYHOM KOMMYHHUKAIlMOHHOW W KOMITBIOTEPHOW TEXHUKU BO
BpeMs 3a4eTa 3ampenieHo. B cinyuyae HapylieHus 3Toro TpebOBaHUs MpernojaBaTellb 00s3aH yIaIUTh
00yu4aroIerocs U3 ayJUuTOPUU U MPOCTABUTh EMY B BEJOMOCTH OLIEHKY «HE 3aYTCHO».

OOyuarmumcsi, He CAABIIUM 3a4eT B YCTAHOBJIICHHBIE CPOKH 0 YBAXKUTEIbHON MPUYUHE, UH-
IUBUAYaIbHbIE CPOKU MPOBEJCHUS 3a4€Ta ONpeAeIIsaioTCs IPUKA30M PEKTOpa Y HUBEPCUTETA.

OOyyaromuecs, UMEIOIINE aKaJeMHUECKYIO 3aJ0JDKEHHOCTb, CAAI0T 3a4ET B CPOKHU, OIPEEs-
emble YHHBepcuTeTOM. MHpopMaIus o TUKBUIAIUHU 33/10JKEHHOCTH OTMEYaeTcs B dK3aMEHAI[MOH-
HOM JIUCTE.

JlomyckaeTcsi ¢ pa3pelleHus JeKaHaTa UM JOCpOYHas clada 3adera C 3alUChi0 Pe3ylbTaToOB B
9K3aMEHAUUOHHBIN JIUCT.

WuBanuapl ¥ Juna ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3/10POBbsl, MOTYT CIIaBaTh 3a4€Thbl B
CPOKH, YCTAaHOBJICHHbIE MHJIUBUAYAJIbHBIM y4€OHBIM IJIaHOM. HBaAJIU/IBI U JIULIa C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 3[IOPOBBS, UMEIOIINE HAPYIICHHUsS] OMOPHO-IBUTATENILHOIO ammapaTa, JOIYyCKalTCs
Ha aTTECTAlMOHHBIC UCTIBITAHUS B COMTPOBOXKIEHUN ACCUCTEHTOB-COMPOBOKIAIOIIUX.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOYHON aTTeCTAlluH JUIsl OCOOBIX ciay4aeB u3jiokeHa B «llo-
JIO)KEHUH O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTali OOy4YaroIMXCcs IO
OIIOIl OGakanaBpuara, crneuuanurera u Maructparype» O@I'BOY BO HOxHo-Ypanbckuit ['AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 ).

[lkana 1 KpUTEpHH OIEHUBAHUS OTBETa 00YUYaAIOUIErocs MPECTABICHbI B TA0IHIIE.

Ixkana Kputepumn onennBanus

3HaHHE MPOrPaMMHOT0 MaTepHualia, yCBOGHUE OCHOBHOM U JOTOJHUTENb-
HOM JHUTEepaTyphl, PEKOMEHJOBAHHON MPOrpaMMON JHCHUIUIMHBI, Mpa-
BWJIBHOE pPEeIlIeHNE MHKEHEPHOU 3a/a4uM (JIOMyCKaeTCsl HAIMUMEe Mao3Ha-
YUTENBHBIX OMIMOOK MM HEAOCTATOYHO IMOJIHOE PACKPBITHE COAEpIKAHHE
Or1eHKa «3a4TeHO» BOIIPOCA WJIM MOTPEUIHOCTh HEMPUHIIMITHAIBHOTO XapaKTepa B OTBETE HA
BOITPOCHI).
JlonoMHUTENBHBIM YCIOBHEM MOMYYEHUS OLEHKH «3aUTE€HO» MOTYT CTaTh
XOpOIIUE MOKa3aTeNId B XOJ€ MPOBEACHUS TEKYIIEro KOHTPOJIS U CHCTe-
MaTHYeCKasi aKTHBHAs padoTa Ha YICOHBIX 3aHATHUSX.
npoOenbl B 3HAHUAX OCHOBHOTO MPOTPAMMHOI0 MaTepualia, MPUHIUIIN-
aJIbHBIC OITMOKHU MTPU OTBETE HA BOIIPOCHI.

OI_IGHKa «HC 3a4YTCHO»

Bonpocsl k 3auery
1 cemecTp

1. Ponb pu3uKy B pa3BUTHH TEXHUKHU M arpOIPOMBIIIIEHHOIO IPOU3BO/ICTBA.

2. Kunemarnka marepuanbHON TOouku. KoopauHATHBIN MeTon onucaHus aBWkeHui. Kunema-
THYECKOE YPABHEHUE JABUKECHUS U ONPEEIAEMBbIE 10 HEMY KHHEMATHYECKUE XapAKTEPUCTUKH.

3. BekropHblif crioco0 omMcaHus ABMKEHMH. BekTophl nmepeMerenus, CKOpoCTH, YCKOPEHHUS.
VYTII0BBIE XapaKTEPUCTUKHU ABUKEHUS 110 OKPYKHOCTH.

4. DneMeHTHl peNATUBUCTCKON MexaHMKH. IlocTynarel cnenuaabHONM TEOPUH OTHOCHTEIBHO-
ctu. IIpeobpazoBanust Jlopenna. Cnoxenue ckopocteid. OTHOCUTENBHOCTh JUIMHBI OTPE3KOB M JITH-
TEJIbHOCTH BPEMEHHBIX NHTEPBAJIOB.

5. /ImHaMuka MaTepuanbHOM TOYKHM M IOCTYIATEIBHOIO IBHKEHHs TBEpAOro tena. [IpuHnmn
OTHOCHUTENBHOCTH. 3akoHbl HhtoTOHA. Buas! cuil.

6. JIlnHaMMKa BpamaTenbHOro ABMKEHUA. MOMEHT cuiibl. MOMEHT MHEpIMH. 3aKOHBI COXpaHe-
HUS UMITyJIbCa U1 MOMEHTA UMITYJIbCA.

7. HepumanbHble 1 HEMHEPUHUAIBHBIE CHCTEMBI OTCUETa. CHIIBI MHEPLIMM IIPU PA3JINYHBIX BH-
Jax JBUKCHHUSL.

8. Pabota, MomHOCTh 1 3Heprus. Mexanudeckast paboTa ¥ MOIIHOCTh IIPH MOCTYNATEIbHOM U
BpalllaTeIbHOM ABM)KEHUAX. KuHeTHueckas sHEprus U TeopeMa 0 KHHETUUECKOM dHEPTUN.

9. KoHcepBaTtuBHbIE CHIIBI U TIOTE€HLMANbHAs 3Heprud. [Ipumepsl moTeHMaNbHbBIX Mosel. 3a-
KOH COXPaHEHHUs DHEPIUU B MEXAHUKE.
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10. Mexanuveckue kojebanus. KnuHemarnka rapMoHndYecKux kosebanuii. CioxeHue kojebda-
HUN. AKyCTUYECKUE PE30HATOPBHI.

11. Jlunamuika rapMoHUYecKux koyieOanuid. JuddepeHnuanpHoe ypaBHeHHE KojieOaHui. 3a-
TyXalollUe U BbIHYKJECHHbIE KosieOaHus. Mexannueckuil pezoHanc. MasTHUKY.

12. Mexanndeckue BoJiHbl. BomHOBoe ypaBHeHue. Bunbl BosiH. MHTEpdepennus, nudpakius u
aucriepcus BoiH. Bonubl n nHpoOpMarus.

13. OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETHYECKOU Teopuu. MneanbHblil ra3. OCHOBHOE
ypaBHeHue MKT u ypaBHeHHe COCTOSIHUSA UACAIBHOTO rasa.

14. Arperatasie coctossHUS W (ha3oBbie nepexosnl. PeanbHble razpl. Cxxnmxenue ra3oB. Oco-
OeHHOCTH XKHUIKOTO cocTosiHus. CTpoeHue KpUCTauioB. Jle(eKThl KPUCTAJUIMYECKOTO CTPOCHUSI.
[IpoYHOCTP M NIACTUYHOCTD.

15. SIBnenus neperoca. Auddy3us, TEIIONPOBOAHOCTh U BHYTPEHHEE TpeHUE. MOIEKYISIpHO-
KMHETHYECKasi TEOpHUs SIBICHUI MepeHoca.

16. OcHOBBI TEpMOIMHAMUKH. BHYTpEeHHs SHEprus U NepBoe Hayajlo TepMoauHamMuku. Pabo-
Ta U TEIJIOEMKOCTb T'a3a MPU Pa3IMYHBIX IPOLIECCAX.

17. Bropoil 3akoH TepMOauHAMUKH. TeruioBble ABUTATEIN W XOJIoAWIbHbIe MamuHbl. KITJ]
TEIUIOBBIX JIBUTaTeJIed U CTaTUCTUYECKUUA CMBICI BTOPOIO 3aKOHA TepMOJAWHAMHKU. [loHsATHE 3HTpO-
nuu. TpeTuil 3aKoH TepMOAMHAMUKYU. DJIEMEHThHl OMOIHEPTreTUKU.

2 cemecTp

1. Dnexktpuueckuii 3apsia. B3aumopeiicTBue 3apsgoB. DiekTpocTrathyeckoe moje. Bexrtop
HaIpPsDKEHHOCTH. Pacd€r aeKTpoCcTaTuueCKUX MOJIEH.

2. IloTenuman anekrpocraruyeckoro nois. Pabora no nepeMenieHuio 3apsiioB B 3JIEKTPOCTa-
TH4YecKoM nosie. [loTeHnman u rpagueHT NoTeHnrana. JKBUIIOTEHIINAIbHBIE TIOBEPXHOCTH.

3. BemectBo B anextpuueckoM mnose. [lonsipuble u HenossgpHble MosieKyabl. [lonspusanus qu-
NEKTPUKOB. BekTOp cMeneHus.

4. IIpoBOIHUKH B JIEKTPOCTATHUECKOM IOJIE. IIEKTPOEMKOCTh TPOBOIHUKOB. KoHIeHCATOPBI.

[TocTosiHHBIN AnekTpuyeckuil ToK. 3akoH OMma. DnekTpoaswxkymias cuia. [Ipasuna Kupxroda
U pacy€Thl JIEKTPUUECKUX LETeH.

5. Kitaccuueckast Teopust 31€KTponpoBoAHOCTH. BriBog 3akoHa Oma. [Ipupozna ceepxmpoBoau-
MOCTH.

6. Hocurenu Toka B pa3au4HbIX MPOBOAHHMKAX. JJIEMEHTHI TEOPUHU IIEKTponpoBogHOCTH. [1o-
JTynpoBOJHUKHU. [loaynpoBOAHIKOBBIE TPUOOPHI. DIEMEHTHI (PU3NYECKON AIIEKTPOHUKHU. KOHTaKTHBIE
SBJICHUS B METAJIaX U MOJIYIPOBOIHUKAX.

7. MarautHoe nonie. BaumozeiicTBie 31eKTpuieckuX TOKOB. PacuéTbl MarHUTHBIX moJiei. 3a-
koH bro-Casapa-Jlamnaca.

8. MarnuTHble cBoiicTBa BemiecTtBa. Jlua-, mapa- u QeppomarneTuku. JlomeHbl. DeppuUTHL.
DNEKTPOMAarHUTHBIE CENAapaTOPhl B arPOUHKEHEPHH.

9. JlelficTBUE MarHUTHOTO TOJISl HAa ANEKTPUUYECKUI TOK U JBUXKYIIMECS 3apsSKEHHbIE YACTHIIBL.
Cuna Amnepa u cuna Jlopenna. D¢ ekt Xomna. DIeKTpoABUraTe .

10. DnextpomaruutHas uHAyKuus. 3akoH dapanes u npasuio Jlenna. MexaHu3m BO3HHKHO-
BeHus D/1C nHaykumu.

11. I'eneparopsl rapmonuueckoir DJIC u Tpanchopmaropsl. THIYKTUBHOCTH HMPOBOJHUKOB.
OHeprus MarHUTHOTO TOJIS.

12. IlepemennsIi anekTpuueckuil Tok. Llenn nepemenHoro Toka. 3akoH Oma s 1eneu nepe-
MEHHOro Toka. [loinHoe conmpoTuBIEHNE NTEPEMEHHOMY TOKY. BekTtopHas nuarpamma. Pe3soHaHc B 1ie-
ISX TIEPEMEHHOT0 TOKa.

13. DnexkrpomaruutHoe noje. O6o0mmenue 3akona dapajes. 3aKoH MOJHOTO Toka. Tok cMme-
HIeHUs. DJEKTPOMArHUTHBIE BOJHBI. YpaBHeHus MakcBemna. Cuctema ypaBHeHHd MakcBema B
middepeHranbHON 1 HHTErpanbHoi popmax. Bekrop Ymosa-IloituTunra. JlaBienue ceera.
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14. Tapmonnueckuit ocruiaTop. CBOOOAHBIC SJIEKTPOMArHUTHBIE KOoeOaHus. 3aTyXaromnye u
BBIHYX/ICHHBIE KoNieOanus. Pe3oHanc.

15. I'enepanusi, nepenavya ¥ MpUEM JIEKTPOMArHUTHBIX BOJH. OTKPBITHIN KOJIeOaTeIbHBIA KOH-
Typ. [IpuHIIUN paboThl paguonepeaTInKa U paauonpuéMHUKa. MO U IETEKTUPOBAHUE dJICK-
TPOMAarHUTHBIX BOJIH. Panonokanus u TeieBuieHue.

16. llkana 371eKTPOMarHUTHBIX BOJIH. Pa3nuuHble auana3oHbl YacTOT 3JIEKTPOMArHUTHBIX
BOJIH, UX XapaKTepHble 0OCOOCHHOCTH U TEXHUYECKHE CPEJCTBa UX MoyyueHus. Mcrnonp3oBaHue BUIH-
MBIX, YIbTPa(UOICTOBBIX U IPYTHX U3ITy4YECHUH B PACTCHUEBOJICTBE M JKHBOTHOBOJICTBE.

17. DnemeHThl reoMeTpruyYeckoil onTUukU. OCHOBBI reoMeTprudecKord onTuku. dopmyibl Ope-
Heus. [IpuHimn o0paTUMOCTH CBETOBBIX Jrydeil. [IprOopsl reoMeTpruecKoi ONTUKY.

18.DoromeTpus.

4.2.2. Dx3amMeH

Ok3aMeH sBisieTcss GOpMON OLIEHKH KadecTBa OCBOECHHUs 00y4aroIMMCsi OCHOBHOH mpodeccuo-
HaJIbHOI 00pa30BaTeIbHON MPOTrpaMMbl IO pasienaM AucHUILIMHEL Ilo pe3ynbraTtam sk3ameHa o0y-
YAOLIEMYCsl BBICTABIISACTCS OLIEHKA «OTIMYHOY, «XOPOIIO», «YyAOBIETBOPUTEIILHO» WM «HEYAOBIE-
TBOPUTEIILHOY.

OK3aMeH M0 JUCIMILIMHE IPOBOJUTCS B COOTBETCTBUM C paclUCaHUEM IPOMEXYTOUHOH arTe-
CTalluM, B KOTOPOM yKa3bIBaeTCs BPEMsI €r0 MPOBEIEHUS, HOMEDP ayAUTOPUH, MECTO MTPOBEIEHUS KOH-
Cy/lbTallMi. YTBEP)KACHHOE pacliCaHue pa3MellaeTcs Ha MHPOPMALMOHHBIX CTEHJAaX, a TaKkXe Ha
ounmansHOM caiite YHHUBEpCHTETA.

VYpoBeHb TpeOOBaHU /11 IPOMEKYTOUHOM aTTecTaly 00y4arouxcs yCTaHaBIUBaeTcs pado-
Yeil mporpaMMoi JUCHUIUIMHBL U JIOBOJUTCS 10 CBEJCHHS 00YyJaONMXCcsl B Ha4ajie ceMecTpa.

DOK3aMeHbl IPUHUMAIOTCS, Kak MpaBuio, Jektopamu. C paspelieHus 3aBeayroliero kadenpoi
Ha HK3aMEHE MOKET IMPUCYTCTBOBATH IMPETOIaBaTelNlb KadeIphl, NPUBICUSHHBIN ISl IOMOIIN B IIpUe-
Me 3K3aMeHa. B ciydae oTCcyTCTBUS BeAyIIEro mpernojaBaTelis 3K3aMeH NMPUHUMAETCs MpernojaBare-
JIeM, Ha3HAUYEHHBIM PacIOpPsKCHUEM 3aBEAYIOIIEro Kadeapoil.

[TpucyrcTBHE Ha HK3aMeHe IpernojaaBaTeneil ¢ Ipyrux kadenp 6e3 COOTBETCTBYIOLIETO pacio-
PSDKEHMS PEKTOpPa, IMPOPEKTOopa 1o yueOHO# paboTe uin AekaHa (pakyabTeTa He IOMyCKaeTCs.

OOyuaromiyecs Mpu sBKE Ha K3aMeH 00s3aHbl UMETh NpU ceOe 3a4eTHYIO KHIKKY, KOTOPYIO
OHH MPEIBABISAIOT IK3AMEHATOPY.

Jlng mpoBenieHns SK3aMeHa BEAYIIUH MTPENOJaBaTellb HAKaHYHE TOJIy4YaeT B AeKaHaTe 3a4€THO-
9K3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIlAeTCs B JIEKaHAT MOCIE OKOHYaHMSI MEpPONPUSATHUS B
JI€Hb IPOBEICHUS YK3aMEHA UM YTPOM CIEAYIOLIErO JHS.

DK3aMeHbI NPOBOJATCA MO OMiIeTaM B YCTHOM WJIM MHCbMEHHOM BHJE, JIMOO B BHJIE TECTHPO-
BaHUS. DK3aMEHAIlMOHHbIE OWJIETBl COCTaBISAIOTCS IO YCTAaHOBJIEHHOW (opMe B COOTBETCTBUU C
YTBEPKJIEHHBIMH Ka(eapoil SK3aMeHAIlMOHHBIMU BOIIPOCAMH U YTBEPXKAAIOTCS 3aBEAYIOIINUM Kades-
poii exxerofiHo. B Ousere cogepkutcs 2 TEOPETUUYECKUX BOIPOCA U 3a/1a4a.

OK3aMeHaTOpy IPEJOCTaBIIAETCS MPaBO 3a/1aBaTh BOIIPOCHI CBEPX OMIIETA, a TAKXkKe IOMHMO TEO-
PETUYECKHUX BOMPOCOB JaBaTh JUISl PELICHMs 3aladd U NIPUMEPBI, HE BBIXOAAIIUE 3a PAMKH IIPONUJEH-
HOTr'0 MaTepHaia 110 U3y4aeMon JUCLHUILIMHE.

3HaHUsA, YMEHHMS U HABBIKM OOYYAIOUIMXCS ONPENENISIOTCS OLIEHKAMHU «OTIUYHOY, «XOPOIIOY,
«yIlOBJIETBOPUTEIBHO»,  «HEYAOBJIECTBOPUTEIBHO»,  KOTOpPBIE  BBICTABISIOTCA B 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTb U B 3a4E€THYIO KHIKKY 00yUaroIierocs B IeHb 3K3aMeHa.

[Ipu npoBeneHNN YCTHOTO 3K3aMEHa B ayJUTOPUU HE JIOJDKHO HAaXOJIUThCsS Oosiee BOCBbMH 00Y-
YaIOIIMXCS Ha OJHOTO MpenoaaBaTes.

[Ipu mpoBeneHUN YCTHOTO 3K3aMeHa 00y4aromuiics BRIOMpAaeT 3K3aMEHAIlMOHHbBIN OUIIET B Ciy-
YaiiHOM MOPSAKE, 3aT€M Ha3bIBaeT (PaMUIINIO, UMS, OTYECTBO M HOMEP dK3aMEHAIIMOHHOI0 OMIIeTa.

Bo Bpemst sk3aMeHa oOyuwaromuecsi MOTYT IOJb30BAaThCA C pa3pellieHHs] HK3aMeHaTropa Ipo-
rpaMMOM TUCHMIUIMHBI, CIIPABOYHON U HOPMATHUBHOM JIUTEPATypOH, IPYTHMMHU MMOCOOMSIMU U TEXHHYE-
CKHMH CPEJCTBAMHU.
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Bpemst moaroToBku oTBETa MpU cave IK3aMeHa B yCTHOU (popMe JOIKHO COCTaBIIATh HE MEHEE
40 MuHYT (TI0 KeNaHUI0 00YYaOIIErocs OTBET MOXKET OBITh JOCPOUYHBIM). Bpemst oTBeTa — He Oonee
15 MunyT.

OOyuaronuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHHUS NPU TOATOTOBKE K OTBETY IO BHIOPAHHOMY UM
Ousery, UMeeT IIPaBo Ha BHIOOP BTOPOro OMJIETa ¢ COOTBETCTBYIOLIMM IPOAJIEHUEM BPEMEHHU Ha MOJ-
roToBky. [Ipu okOHUaTETFHOM OI[EHHBAHUHU OTBETA OLIEHKA CHIDKAETCs Ha OJuH Oai. Beinaua TpeTsb-
ero Owiiera He pazperaeTcs.

Ecnu oOyuaronuiicst sBUJICS Ha 3K3aMEH, H, B3sIB OWJIET, OTKA3aJICsa OT IPOXOKJICHUS aTTeCTalluN
B CBSI3U C HEMOATOTOBJIIEHHOCTBIO, TO B BEIOMOCTH €MY BBICTABIISIETCS OLIEHKA «HEYAO0BIETBOPUTEIb-
HOY.

Hapyenue IuCHUIUIMHBI, CIHUCBIBAHUE, MCIIOJIB30BAaHUE O0YYaIOUIMMUCA HEPA3pEIICHHBIX I1e-
YaTHBIX U PYKOIHCHBIX MAaTE€pPHajOB, MOOMIBHBIX TeNe()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX KOM-
IBIOTEPOB, HOYTOYKOB U APYIMX BHUJOB JIMYHOH KOMMYHHMKALIMOHHOM M KOMIIBIOTEPHOW TEXHHUKH BO
BpeMs aTTECTAI[MOHHBIX UCIIBITAHHUM 3arpenieHo. B ciyyae HapymieHus: 3Toro TpeboBaHMs MpernoiaBa-
TeNb 00s13aH YAAIUTh 00Y4aroLIEerocst U3 ayIUTOPUU U IIPOCTABUTh EMY B BEOMOCTH OLIEHKY «HEYAO-
BJIETBOPUTEIILHOM.

BeicTaBieHne OLEHOK, MOJIYYEHHBIX MPH IOJBEIACHUU PE3yJIbTaTOB MPOMEXYTOUHON arrecTa-
LMY, B 3aYETHO-IK3aMEHAIMOHHYIO BEJOMOCTh U 3aYETHYIO KHMKKY IPOBOIUTCSI B IPUCYTCTBUU ca-
Moro obyuarouierocs. IIpenonaBarenu HecyT epcOHATBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh U
TOYHOCTb BHECEHMsI 3alMced O pe3yjabTaTaXx IpPOMEXKYTOUYHOH arTecTalud B  3a4€THO-
HK3aMEHAIlMOHHYIO BEIOMOCTb U B 3a4€THBIE KHIKKH.

HesiBka Ha sK3aMeH OTMEUaeTcsl B 3a4€THO-7K3aMEHALIMOHHOW BEJJOMOCTH CJIOBAMM «HE SIBUJI-
Csi».

Jlns oOyuaronuxcsi, KOTOpble HE CMOTJIM CAaTh SK3aMEH B YCTAHOBJIEHHBIE CPOKHU, Y HUBEPCH-
TeT YCTaHaBIMBAeT NEPUOJ JMKBUIALUM 3aJ0JDKEHHOCTU. B 3TOT mepuoa mpenopaBatenu, NpUHU-
MaBLINE K3aMEH, JOKHBI YCTAHOBUTH HE MEHee 2-X JHEH, Korja oHu OyayT NPUHMMATh 3aJJ0JKEH-
HocTu. MH(popMalys o TMKBUAALMY 3a10JKEHHOCTH OTMEUYAETCS B 9K3aMEHAI[MIOHHOM JIUCTE.

OOyyaromumcsl, MOKa3aBIIUM OTJIMYHBIE U XOPOLINE 3HAHUS B TEUEHUE CEMECTpa B XOJe IO-
CTOSTHHOT'O TEKYIIEro KOHTPOJIsSI YCIIEBAEMOCTH, MOKET OBITh MPOCTaBJIEHA 3K3aMEHAILMOHHAs OLICHKa
JOCPOYHO, T.€. 0€3 ciauu sKk3aMeHa. OLeHKa BHICTABISIETCS B AK3aMEHALMOHHBIN JIUCT WIH B 3a4E€THO-
9K3aMEHALIMOHHYIO BETOMOCTb.

WHBanuapl U auma ¢ orpaHMYEHHBIMH BO3MOKHOCTSIMM 37J0POBbS, MOTYT C/laBaTh 3K3aMEHBI B
MEXCECCHOHHBIN MEePHOJ] B CPOKH, YCTAHOBJICHHBIE HHANBUYAIbHBIM YU€OHBIM IJIaHOM. MIHBaIM bl U
JUIa ¢ OTPaHMYEHHBIMU BO3MO>KHOCTSIMHU 3710POBbsI, HMEIOIIME HAPYLIEHUSI ONOPHO-IBUIaTEIIbHOTO
ammapara, JOIyCKaloTCs Ha AaTTeCTallMOHHbIE HCHBITAaHUS B COMNPOBOXIEHUM ACCHCTEHTOB-
COIIPOBOXIAIOILINX.

[Tponierypa mpoBeeHUs! TPOMEXYTOUHOM aTTecTalMu sl 0COObIX ciydaeB u3noxeHa B «Ilo-
JIO)KEHUU O TEKYILIEM KOHTpOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOM aTTecTalluu O0y4arouuxcs Mo
OIIOIl OakanaBpmara, cnenuanurera u marucrparypsl» OI'BOY BO IOxno-Ypansckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

[Ikana u KpUTEpUHN OLIECHUBAHUS OTBETA 00YYaIOLIErocs NPeCTaBIeHbI B TaOIUIIE

MIkana Kpurtepuu oneHnBanus

Ouenka 5 BCECTOPOHHEE, CHCTEMATHYECKOE 1 riryookoe 3HaHHE NPOTPAMMHOTO Ma-

(oTiHHO) Tepuaia, yCBOCHHE OCHOBHOH M JIONOTHMTEILHOH JHTEPATyPEI, PeKo-

MEHJIOBAHHOH MpOrpaMmMoi JUCIMILTMHBL, TPABUILHOE PEeIlIeHUE 3aJauH.

IIOJIHOE 3HAaHUE NPOrPaMMHOI0 MaTepHalla, yCBOGHHE OCHOBHOMW JINTEpa-

Onenka 4 Typbl, PEKOMEHIOBAaHHOW B IpOrpaMMme, HaJIMYME€ MaJlO3HAYMTEIbHBIX

(xopor10) OIIMOOK B PELIeHUH 3a/1a4yM, WM HEIOCTATOYHO MOJHOE PACKpPBITHE CO-
JiEpKaHue BOIIpoca.

Onenka 3 3HaHUE OCHOBHOI'O MPOTPaMMHOIO MaTepHaja B MUHUMAJIbHOM O00beMe,

(YZOBIIETBOPUTENILHO) | MOTPEUTHOCTH HENPUHIMIIMAIBHOTO XapaKTepa B OTBETE HA DK3aMEHE U B
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pELICHNN 3aJa4H.
Onenka 2 npo6esbl B 3HAHUSAX OCHOBHOTO MPOTPAaMMHOIO MaTepualia, IPUHIUITH-
(Hey1OBJIETBOPUTEIBHO) | aJbHBIC OMIMOKHU NMPU OTBETE HA BONPOCHI M B PEHICHUN 331a4H.

BOHpOCLI K 3K3aMEHY

1. Onementsl BoaHOBOM ontuku. [Ipunumn [tolirenca.

2. Unatepdepennns crera. KorepeHTHOCTh M ONTHYECKUH XOJ JTydeil. YCIIOBUS MakCUMyMa U
MuHUMyMa. HTEpdepoMeTphl. DIEMEHTHI Toi0rpadp .

3. Iudpaxnus ceera. [Ipunnun ['toiirenca-Openens. Judpaknnonnas pemérka. CriekTporpa-
¢us. Judpakius peHTTEHOBCKUX JTyJei.

4. B3zaumozeiicTBue u3nydeHus ¢ BeuectBoM. [lonsipuzanus cBera npu OTpaxeHUH U MPeIoM-
JICHUH.

5. JIBoiiHoe snydenpenomiieHue. ONTuyecku akTuBHBIE BemiecTBa. Caxapumetpsl. MickyccTBeH-
Hasl aHU30TpONHUs U €€ ucnoiab3oBaHue. HopmanbHas 1 aHoOManbHas JUCIIEPCUS.

6. TermoBoe n3nyueHue. Ad6comoTHo u€pHoe Temno. 3akonbl Kupxroda, Credana-bonsiimana u
Buna. ®opmyna [lnanka. Ontudeckast IMpOMETPHSL.

7. ®oroaddext. BHenHuii, BHyTpeHHUN U BEHTHIbHBIN QoTodPdeKT. YpaBHeHne DUHIITEH-
Ha. [Ipumenenne porosnementoB. Dpdexr Komnrona. JlroMuHecuenTHOE n3iydeHune. buomomunec-
LEHLIUS.

8. dorobuosnornyeckue nporeccel. orocunres. TepMoarnHaAMHUKa ¥ MEXaHU3M (DOTOCHHTE3A.
buosHepreTuka.

9. DneMeHThl KBaHTOBOH MeXxaHUKH. KopmycKymnsspHO-BOTHOBOH ayanusM. [ludpakuus siex-
TpoHOB. CooTHOLIEHUs HeonpeaenéHHocrel. Y pasuenue llpenunrepa.

10. ATom Bojoposia. DHepreTuyeckue ypoBHU atoMa. [loTeHnnan Bo30yxaeHUs] 1 MOHU3ALHUHU.
[Tocrynatel bopa. M3nydyenue u nornormienue sHeprun. Bogopononoqo0Hbie HOHBI.

11. CTpykTypa CIOXKHBIX aTOMOB. DHEPreTUYECKUE YPOBHU B CIIOKHBIX aroMax. [Ipuniun [la-
yiii. ONTUYECKUE CIEKTPBI U CIEKTPBl PEHTIEHOBCKOIO U3nydyeHus. [lepuonnueckas cuctema 3neMeH-
toB JI.M.Menneneena.

12. ®usuka Mosekyn. DHepreTuyeckue ypoBHH Mosekyin. OOMeHHoe B3auMoeicTeue. Moie-
KyJsipHbIe crieKTphl. [IpuHIMNI paboThl KBAHTOBBIX F€HEPATOPOB. DJIEKTPOHHBIM MapaMarHUTHBINA pe-
30HAHC.

13. Ilomumeps! U xuKHe KpucTaibl. OCHOBHBIE BUJIbI KOJUIEKTUBU3AUU MoJeKyl. CTpoeHue
MOJIMMEPOB U uX (puznyeckue cBoicTBa. THUIBI KUIKUX KPUCTAIUIOB. J{MCIIIEN HA XKHUJIKUX KpUCTA-
nax.

14.5IBnenne paaoakTUBHOCTH. BHUpl paqnoakTUBHOrO pacnajga. 3akoH pajiloaKTUBHOIO pac-
naga. CtaOWiIbHbBIE U PaJUOAKTUBHBIE U30TONBL. COBpEMEHHBIE METO/IbI PAMOXUMUU U PaAHOOHOI0-
ruu. [IpoGiemMsl panosKoIoruy.

15. CocraB atoMmHoOTO siapa. M3oTtonbl. MexaHuueckuii 1 MarHUTHBIA MOMEHTHI sifiep. SnepHbie
CHJIBI M DHEPTUs CBSA3M A1pa. S nepHbIi MAarHUTHBIA PE30HAHC U €70 UCIOIb30BaHUE.

16. Snepubie peakuuu. MexaHnusm siiepHbIX peakuuid. llenmnas peakuus aenenus saep. Mc-
MoJIb30BaHKEe aTOMHOI sHepruu. [Ipobnema ympasisemoi TepmosiiepHol peakiuu. JHeprust ConHia
1 3BE3.. SepHas HKOIOTusl.

17. Dnemenrtapuble yactuipl. Kinaccudukanus sneMeHTapHBIX ydacTHll. B3ammomnpeBparae-
MOCTb 3JIEMEHTApHBIX YacTHI. MeTobl YCKOpEeHHUs YacTull. AHTHYACTHUIbl U aHTHUBENleCTBO. Berie-
CTBO B OKCTPEMAJIBHBIX YCIOBUSX.

18. CoBpeMeHnHas ¢u3uka u arpouHxeHepus. BemectBo u nmosne. OOBEKTH U MPOIECCHl. DBO-
JIIOIIMOHHBIE TpoLIecChl MpeoOpa3oBaHUs MaTepuu. BelecTBeHHBIE, dHEPreTHUECKUE, JIEKTpoMar-
HUTHBIE U MHPOPMAIMOHHBIE IpeoOpazoBaHusi 6M000bekTOB. PazBuTne arpogusnku, OMOMEXaHUKH,
O6unodu3uKky, OMOIHEPreTUKU, OMONH(OPMATUKH, OMOTEXHOJIOTHU U arPOMHKEHEPHUH.
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