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Yuefuo-meroauueckuii Kommieke AHCHHIHEEL «DH3HKAY pa3paGoTan HA OCHOBAHMH:
® (eflepanbHBIX TOCYAPCTREHHBIX 00PA30BATE/IBHBIX CTAHIAPTOR BHICIIET0 06pAZORAHMS, YT-

BepIKAEHHBIX MunucTepcTBoM 06pazoBatus 1 Haykn Poccuiickoii Menepanun

no cremuanbroctd 10.05.03 Mudopmanuonsas 6e30MacHOCTh aBTOMATH3HPOBAHHLBIX cucTeM 01

nekabps 2016 r., npukasz Ne 1509;

1o HanpasieHio 11.03.02 MHpokoMMyHHKAIHOHHEBIE TEXHONOTHH H CHCTEMBI CBs3u 12 mapTta

2015 r., npukas Ne 228;

no nanpasieriio 17.05.02 Crpenkoo-nymeusoe, apTHIIEPHHCKOE i pakeTHOe opykue 12 Map-

1a 2015 1., mpukasz Ne 201;

1o Hanpaesernto 18.05.01 Xumuueckas TeXHONOrHsS IHEPrOHACKILIEHHBIX MATEPHAJIOB H M31eHil

12 snpaps 2016 r., npuka3s Ne 5;

no Hanpasiennio 20.03.01 Texnocthepras Gesonacnocrs 12 mapra 2015 r., npukas Ne 219;

no crepansrocTH 21.05.06 Hedrerasosrie Texnnka u texHonornn 01 nexaGps 2014 r., npuxas

Ne 1530;

no HanpagieHuio 22.03.02 Meramtypris 12 mapra 2015 r., npukas Ne 207;

no cneuuanbiocty 24.05.02 [MpoekTrposanne aBHALMOHHEIX M PAKETHBIX JBHrareneil 16 despa-

5 2017 r., mpukaz Ne 141;

no Harpasinendio 27.03.04 Ynpasnenue B TexHmueckux cucremax 01 oxtabps 2015 r., mpukas

Ne 1083;

no Hanpagienuto 28.03.03 Hanomarepuaner 03 centsiops 2015 r., npukas Ne 957;

» CamMOCTOATEBHO YCTAHABIHBAEMBIX 00PA30BaTENBHBIX CTAH/IAPTOB BICIIET0 06PA30BAHMS,
YTBEPHAEHHBIX PpHUKa3oM pextopa ITHUITY:

«03» anpens 2017 r. Homep nprKasa «24-O» no cnennansroctn 24.05.02 TIpoekTHpoBanme

ABHALIMOHHBIX U PAKETHBIX JABHraresei;

® KOMIIETEHTHOCTHBIX MOJE/eH BBITYCKHHKOB [0 HAMPABJICHUSIM [OATOTOBKH 0aKanaBpoB, crie-
LHAJIACTOB;

* 0a30BbIX yueOHBIX NIAHOB 10 HANPABICHUSAM [OArOTOBKU GAKANABPOB, CHENHATHCTOB, 28 an-
penst 2016 1. / 08 centadps 2016 1./ 27 oxrabpst 2016 r. / 22 nexabpa 2016 r. / 03 anpens 2017 r.

PaGouas nporpamma cornacoBana ¢ paGo4MMM NPOrpaMMaMu AHCHHIIAH MATEMATHKA,
HH(OPMATHKA, TEOPETHYECKAN MEXAHHKA, XHMHUS YYACTBYIOIMX B (JOPMUPOBAHHH KOMIIETEH-
LM COBMECTHO C JTAHHOM JHUCIHTIIHHOMN,
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1 O0mme MoI0KEeHNA

1.1 Heap AuCOMIIMHBI —

® WU3YYUTH (1)1/131/1l1e01<1/1e SBJICHUSA WU 3aKOHBI (1)I/I3I/IKI/I, rpaHuIbl UX TPUMEHUMO-

CTH, TIPIMEHEHHE 3aKOHOB B BA)KHEHWIIHMX TNPAKTUYECKUX HPWIIOKEHHAK; II0-
3HAKOMHUTHCS C OCHOBHBIMH (DU3MYECKUMH BEITHYHMHAMHE, 3HATh MX OIpeelie-
HUE, CMBICI, CITIOCOOBI M €AMHUIIBI X U3MEPEHUs; MPEICTaBIATh cebe yHma-
MEHTaJbHBIC (QU3WYECKHE ONBITH M MX POJb B Pa3BUTHH HAyKH; 3HATh Ha3Ha-
YCHUE W IPUHIUIBI ISHCTBUS BAXHEHIINX (GUIUUECKUX IPHOOPOB;
IpUOOpeCTH HaBBIKM PabOTHI ¢ MpubopaMu U 00OpPYJOBaHUEM COBPEMEHHOM
¢u3naeckoit 1abopaTopuu; HABBIKM HCIOJIB30BAHMS PA3IHMYHBIX METOIUK (H-
3WYECKUX WM3MEpEeHHH M 00paldOTKM 3KCIICPUMEHTANBHBIX ITaHHBIX, HaBBIKH
MpoBencHUs (PU3NYECKOTO W MATEMAaTHYECKOTO MOJICIUPOBAHUS, a TaKKe
MIPUMEHEHUs] METOJ0B (PU3MKO-MAaTeMaTHYECKOTO0 aHAINM3a K PEIICHHUI0 KOH-
KPETHBIX €CTECTBCHHOHAYYHBIX  TEXHHYECKHUX MTPOOIeM;

VSCHUTH JIOTHYECKHE CBS3H MEXAY pa3leslaMH Kypca (H3HKH, BBIPaOdOTATh
MPEJICTABICHHE O TOM, YTO (PM3MKA SBISICTCS YHHBEPCAIBHOU 0a30il Uit Tex-
HUYECKUX HAYyK, M YTO Te (PU3MYECKUE SBICHHUS U MPOLECCH], KOTOPHIE MOKa
OTPaHMYCHHO IIPUMEHSIOTCS B TEXHHUKE, B OyIyIeM MOTYT OKa3aThCs B IICHTpPE
HOBAaTOPCKHX JOCTIKCHUN HHXEHEPHOH MBICITH.

B mponecce u3yueHnsi JaHHOH AMCUMIUIMHBI CTYAEHT (OPMHPYET YacTH Clie-

JYIOIIUX KOMIIETEHITMH 110 HalpaBlIeHUsIM MOAroToBKH BO:

Tabnuua 1.1. 3aganasie @T'OC BO 001iekynbTypHbIe ¥ IPOheCCHOHATBHBIE KOM-

METECHIUHU I10 HAIIpaBJICHUAM IMMOATOTOBKU

Ne Hanpasnenne Konp1 KE)M- DopMyIMPOBKH KOMIIECTEHIMIA,
w/n NMOJATOTOBKH TeTeHIHii 110 npuBeieHHbIx B PI'OC BO
KO HaHMEHOBaHHE dI'oc BO 110 HATIPABJICHHUSIM IIOATOTOBKH
1 10.05.03 | UudopmarmonHast OK-8 - CIOCOOHOCTH K CaMOOpPTaHU3alUH |
6E30MaCHOCTh aBTO- caM000pa30BaHuIo;
MaTU3HPOBAHHBIX OIIK-1 - CII0OCOOHOCTH aHAM3UPOBATh (hU3HUE-
cucTeM CKHME SIBJIICHUS M IIPOLECCHI, NPHMEHSTh
COOTBETCTBYIOLINI MaTeMaTHYeCKUi ar-
napat a1 GopManuzaluMu M peueHus
npo¢ecCHOHANBHBIX 3314
2 11.03.02 | UadokomMMyHH- OIIK-3 - CIOCOOHOCTH BJaJIeTh OCHOBHBIMU Me-
KallMOHHBIE TOAAMH, CIIOCO0aMH M CPEACTBAMHU IO-
TEXHOJIOTUH U JyYeHUs, XpaHEHMs, NepepadoTKU HH-
CHCTEMBI CBSI3H dopmaruu;
IK-17 - CIIOCOOHOCTb IIPUMEHSTh COBPEMEHHbIE

TCOPETUYECCKUE W DKCICPUMEHTAJIbHBIC
METOAblI HCCJI€NOBaHUA C LECJIbIO CO3Ja-
HHSA HOBBIX TIIEPCHECKTUBHBIX CPEACTB
DJICKTPOCBS3U U I/IH(bOpMaTI/IKI/I;

IK-18 - CIIOCOOHOCTH OPraHU30BBIBATH W IIPO-
BOJIUTH KCIIEPHUMEHTAIBHBIC HCIbITAHUS
C LEJbI0 OLIEHKU COOTBETCTBUS TpeOoBa-
HUSM TEXHUYECKHX PErJIAaMEHTOB, MEX-
JYHapOIHBIX M HAIlMOHAIBHBIX CTaHJAAp-
TOB M MHBIX HOPMATHBHBIX JOKYMEHTOB




17.05.02

CrpenkoBo-
MyIIeYHOe,
apTUUIepuiicKoe
U PaKeTHOE
opyxKue

OIIK-1

- CIIOCOOHOCTB PEIIaTh CTAHIAPTHEIE 33/(a-
YU IPO(ECCHOHANBHOM JESTEIPHOCTH Ha
OCHOBe MH(pOPMALMOHHOH u OubIHOrpa-
(udeckoil KyIbTypsl C IPHMCHEHHEM HH-
q)opMaI_H/IOHHO-KOMMyHl/IKaLII/IOHHbIX TECX-
HOJIOTHi ¥ C Y4ETOM OCHOBHBIX TpeOoBa-
HMI MH(OPMALMOHHOH 6e30macHOCTH

18.05.01

Xumuueckas
TEXHOJIOTHUS
3HepFOHaCbILI.leHHbIX
MaTepHaJioB

W U3AeIui

OIIK-1

- CIOCOOHOCTB MCHOJIB30BaTh MaTeMaTH-
YeCKHEe, €CTECTBEHHOHAYUHblE U HHXKe-
HEpHbIC 3HAHUS JUIsl PELIeHHs 3a/1a4 CBO-
el mpoeccuoHaIBLHON JIEATENbHOCTH

IK-12

- CIIOCOOHOCTh IUIAHUPOBATH U IIPOBO-
JIUTh SKCIIEPUMEHT, KOPPEKTHO 00paba-
THIBATH W aHAIU3UPOBATH IOJYYCHHbBIC
pe3yIIbTaThI

20.03.01

TexHocdepnas 6e30-
MacHOCTh

OK-10

- CIIOCOOHOCTh K ITO3HABATEILHOU €S-
TEJILHOCTH,

IK-20

- CIIOCOOHOCTh NPUHHUMATh y4acTHE B
Hay4YHO-HCCIEA0BATENbCKUX  pa3paboT-
Kax 110 Mpo(QuIIi0 NOATOTOBKHU: CHCTEMa-
TU3MPOBaTh MH(OpPMALUIO MO TEMe HC-
CJICIOBAaHNH, TIPUHUMATh Y4acTHE B JKC-
MepUMEHTaX, 00pabaThIBATh MOy YCHHbBIC
JIaHHbIE,

MK-21

- CIOCOOHOCTBH pemliaTh 3axadu mpodec-
CHOHAIIBHOM [EATENbHOCTH B COCTaBEe
HayYHO-UCCIICA0BATEIECKOIO  KOJUICKTH-
Ba;

TIK-22

- CIIOCOOHOCTH HCIOIB30BaTh 3aKOHBI U
METO/bl MAaTE€MaTHUKH, eCTECTBEHHBIX,
TYMaHUTapHBIX U SKOHOMHYECKHX HaykK
OpH pelIeHnH Mpo(ecCHOHATBHBIX 3a-
Aad;

IK-23

- CIIOCOOHOCTH TIPUMCHATL Ha IIPAKTHKE
HaBBIKHA NMPOBEACHUS U OIMMCAHUA HCCIIC-
[[OBaHI/Iﬁ, B TOM YHCJIC SKCIICPUMCEHTAJIb-
HBIX

21.05.06

Hedrerazossie Tex-
HUKA ¥ TEXHOJIOTUH

OIIK-1

- CHOCOOHOCTH MPOBOJIUTH KOJIMYECTBEH-
HBIi 1 KAYECTBCHHBII aHAIN3 TTapaMeT-
POB 1 KOHTPOJIb PU3UYECKOTO, XHMHIC-
CKOT'0, 9KOJIOTHYECKOTO COCTOSIHHS TIPHU-
POIHBIX U TEXHUYECKHX MEXaHH3HPO-
BaHHBIX, B TOM YHCIIC aBTOMATH3UPOBAH-
HBIX, CHCTEM H COLIHATBHBIX CHCTEM;

IIK-5

- TOTOBHOCTb NPUMEHSATH MPOLIECCHBII
MOAXO0J B IPO(ECCHOHANBHON
JIeSITEIbHOCTH

22.03.02

Mertamryprus

OIIK-1

- TOTOBHOCTb HCIIOJIB30BaTh (yHIaMEH-
TaJIbHBIC OOICHH)KEHEPHBIC 3HAHMS;

IK-3

- TOTOBHOCTb HCIOJIB30BAaTh (DH3HKO-
MaTeMaTHYeCKH armapar [Uis pelieHHUs
3aja4, BOZHHUKAIOUIMX B XOAe Ipodec-
CHOHAJIBHON NEATEIbHOCTH;




IIK-5

- CIOCOOHOCTb BBIOMPaTh M HMPHMEHSTh
COOTBETCTBYIOIIME METOABI MOJEIMPO-
BaHUs (PU3HUYECKUX, XMMHYECKUX U TeX-
HOJIOTMYECKHX TIPOLIECCOB

24.05.02

IIpoexTupoBanue
aBUALIMOHHBIX U pa-
KETHBIX JIBHTaTesei

OK-1

- BJIaJICHHE KyJIbTYPOW MBILLICHHUS, CIIO-
cOOHOCTh K 00OOIICHHUIO, aHANN3Y, BOC-
MPUSTHIO WH(OPMALUH, TOCTAHOBKE IIe-
JIM ¥ BBIOOPY MyTeit e€ JOCTIKEeHNS;

OK-10

- TBOPYECKOE NPUHATHE OCHOBHBIX 3aKO-
HOB €CTECTBEHHOHAYYHBIX HUCLMIUIMH B
Mpo(heCCHOHATIBHOM /IeSTENbHOCTH, IPH-
MEHEHHE METOJIOB MaTeMaTHYECKOrO aHa-
JM3a U MOJEIUPOBAHUS, TEOPETHUECKOTO
U 9KCTIEPUMEHTAJIBHOTO UCCIIEI0BAHNUS;

OK-13

- CIIOCOOHOCTb TPUMEHATH IPUKIIAAHbIE
MpOTpaMMHBIE  CPEACTBA MpPU  PELICHUU
TIPaKTUIECKUX BOIPOCOB

OK-19

- CIIOCOOHOCTH COBEPILICHCTBOBATh H Pa3-
BHBAaTh CBOM HHTCIUICKTYalbHBIA M 00-
IIEKyIbTYPHBIH YPOBEHb;

OK-21

- CIOCOOHOCTh OTCTAaMBATh U IPUMEHSTH
HAy4HBIH MOAXOJ W aHAIM3 NpoOJeM BO
BCEX BUJAX NPO(ECCHOHATBEHON HesATeNb-
HOCTH; TIPOTHUBOAEICTBOBATH JDKEHAYY-
HBIM UJICSIM M TCUCHUSIM;

OK- 22

- CIIOCOOHOCTH CaMOCTOSITENBHO MPHOO-
peTats ¢ MOMOMIBI0 HH()OPMAIHOHHBIX
TEXHOJIOTHH M HCIIONB30BaTh B MPAKTH-
YECKOH JesTeNbHOCTH HOBBIC 3HAHUS H
YMEHHSI, B TOM YHCIIC B HOBBIX O0JACTSIX
3HAHHUH, HEMIOCPEICTBEHHO HE CBSI3aHHBIX
co cepoit AesATeTBHOCTH;

OK-23

- OCO3HAHHME NIPECMCTBEHHOCTH ITOKOJICHHH
poccuiickoii ILIKOJTBI WHKEHEPOB-
MEXAHHUKOB, IIPOSIBIIEHHE YBAXEHHs K HC-
TOPHUYECKOMY HACIIECIIUIO;

OIIK-6

- CMOCOOHOCTh CaMOCTOSITEIIBHO MPHOO-
peratb C IMOMOIIBI0 HH(POPMAIMOHHBIX
TEXHOJIOTHI W HCIIONB30BaTh B MPAKTH-
YECKOM JEesITebHOCTH HOBBIC 3HAHHUS H
YMEHHSI, B TOM YHCIIC B HOBBIX O0JACTSIX
3HAHMI{, HEMOCPEACTBCHHO HE CBSI3aHHBIX
co cepoii AeATeTBHOCTH;

[1K-24

- CII0COOHOCTH Pa3padaTHIBaTh METOUKH
YU OpPraHU30BBIBATH IPOBEICHHUE IKCIIE-
PUMEHTOB W HCHBITAHHUH, IIPOBOAUTH 00-
paboTKy M aHAJIN3 Pe3yJIbTATOB;




IK-26

- CHOCOOHOCTh pa3pabaThiBaTh (uznue-
CKHE W MaTeMaTHYECKHE MOJICIH HCCIe-
JyeMBIX TPOLIECCOB, SBICHUII U 00BEK-
TOB, OTHOCSIIMXCS K MPO(ECCHOHATBHOM
cdepe IesTeTbHOCTH.

27.03.04

VYpasnenue
B TEXHHYECKHX CHC-
TeMax

OIIK-1

- CIOCOOHOCTb MPEJACTABIATH aJCKBaT-
HYIO COBPEMCHHOMY YPOBHIO 3HAHHI Ha-
YUYHYIO KapTHHY MHpa Ha OCHOBE 3HAHUS
OCHOBHBIX TOJIOKECHHH, 3aKOHOB M METO-
JIOB €CTECTBEHHBIX HAYK  MATEMaTHKH;

OIIK-2

- CIIOCOOHOCTh BBISBJIATH €CTECTBEHHOHA-
YUHYIO CYIIHOCTh IpO0OJeM, BO3HHMKArO-
KX B X0/ TPOPECCHOHATBHON JeATelb-
HOCTH, TIPUBIIEKATh JUIS UX PEILICHHS COOT-
BETCTBYIOLIMH  (PU3HMKO-MaTeMaTHYECKUi
anmnapar;

OIIK-5

- CIIOCOOHOCTh HCIIOJIB30BAaTh OCHOBHbIC
nmpueMbl  00pabOTKM M TIPEACTaBIICHUS
9KCIIEPHMMEHTANIBHBIX JaHHBIX

28.03.03

Hanomatepuanel

OIIK-1

- CIIOCOOHOCTH HPUMEHATH 0a30BbIC 3HA-
HHSl MaTeMaTHYeCKUX W eCTECTBCHHOHA-
YUYHBIX IUCLMIUIAH, AUCLMIUINH OOIie-
Mpo()eCCHOHATIBHOTO IHKJIa B 00BEME
HEOOXOAMMOM B  MPOQecCHOHANTBHOI
JIeATEeNbHOCTH OCHOBHBIX 3aKOHOB COOT-
BETCTBYIOIINX HAyK, pa3pabOTaHHBIX B
HHX TIOJXOJI0B, METOJOB U PE3yJbTaTOB
MaTeMaTHYeCKOr0 aHalKu3a U MOJACIHUPO-
BaHMS, TEOPETHYECKOTO M IKCHEPHUMEH-
TaIbHOTO UCCIICJOBAHMS;

OIIK-3

- CIIOCOOHOCTH IPHMEHSATH OCHOBBI METO-
JIOB HCCIIIOBAaHUs, aHalM3a, AUArHOCTH-
KU U MOJEIUPOBAaHUS CBOMCTB HaHOMATe-
pHaJIOB ¥ HAHOCHCTEM HEOPTaHMYECKON U
OpraHUYEeCKOH MpHPOAbI, B TBEPIOM,
JKHIKOM, TelIeo0pasHOM, a3pO30JIbHOM
COCTOSIHMM, BKJIFOYasi HAHOIUIEHKH M Ha-
HOCTPYKTYPHUPOBAHHBIE MOKPBITHS, BHYT-
pPEHHHME U BHEIIHHE TPaHMIBI paszaena
¢a3, a Tarke PU3MIECKUX U XUMHUYECKUX
TIPOLIECCOB B HAX HJIM C MX y4acTHEM

11

24.05.02
(CYO0)

IIpoexTupoBanue
aBHALMOHHBIX U pa-
KETHBIX JIBUTATENICH

AOK-1

- CIOCOOHOCTH HCIOJIB30BaTh 0Aa30BbIE U
CrienuabHble 3HaHusl B 00nacTu uH(Op-
MAIMOHHBIX TEXHOJOTHIl M MPOEKTHOTrO
MEHEIKMEHTa, B TOM 4YHCIE MEHEIK-
MEHTa PHCKA U U3MCHEHUH, JUTS BEICHUS
KOMILICKCHON HH)KEHEPHOH JesATeNIbHO-




CTH, BKJIOYasl IOJHYI0 OOpabOTKy MWH-
dopmaru © mOUCK €€ B TIIOOATBHBIX
KOMIIBIOTEPHBIX CETAX, IMOCTAaHOBKY IIC-
neit U 3aa4, coOMoJeHre HHpOpMalu-
OHHOHM 0e30MacHOCTH, OOydYeHHEe U TOo-
MOIIb COTPYTHUKAM

AOK-3

- CHOCOOHOCTD (()EKTUBHO paboTAThH Ca-
MOCTOSITE/IbHO M B KayecTBEe 4iIeHAa HIIH
Juziepa KOMaH/bl, B TOM YHCJIE€ MHOIOHa-
LMOHATBHOM, HaJ, MEKIUCIUIUINHAPHBIMU
U VHHOBAILMOHHBIMM IIPOCKTAMH, Hayd-
HBIMH HCCIICIOBAHISIME C JIEICHHEM OT-
BETCTBEHHOCTH M IOJIHOMOYHMIT TIpU pelie-
HHU KOMIUIEKCHBIX MH)KEHEPHBIX 3ajad,
CcIIe10BaTh HCTOPHYECKIM OIIBITY U HACIe-
JIMIO B BBIOPAHHOM cpepe NesTeNbHOCTH

AOK-6

- TOTOBHOCTh K CaMOCTOSITEJILHOMY 00y-
YEHUIO B TPOQecCHOHANBHON chepe u
HOBBIX 00JNACTSIX 3HAHWH C HCIIOJb30Ba-
HHeM WHOOPMALMOHHBIX TEXHOJIOTHH,
HETPEPBIBHOMY CaMOPa3BUTHIO M CaMO-
COBEPILICHCTBOBAHMIO (PU3MUECKOTO, HH-
TEJUIEKTYaIbHOTO, OOIUEKYIBTYPHOIO H
Mpo(h)eCCHOHATIBHOTO YPOBHSI Ha OCHOBE
KPUTHYECKOW CAMOOLICHKH U BBIOOpa ITy-
Te U CPEJICTB Pa3BHUTHS JIOCTOMHCTB W
YCTpaHEHHsI HeJOCTaTKOB

AOIIK-1

- CIIOCOOHOCTH NMPUMEHSTH 0a30BbIC MaTe-
MaTH4ECKUE, ECTECTBCHHOHAYYHBIE, COLH-
IBHO-5KOHOMHUYECKHE U OOIIeHHKeHep-
HbIC 3HAHUSI B UX COBOKYIHOCTH JUISl IPO-
(heccHOHANBHOM e TebHOCTH, OLICHUBATD
Ha 0Gase OTCTaMBaHUs M NPUMEHEHHs Ha-
YYHOTO IT0JIX0/Ia OCHOBHBIE TEOPHUH U KOH-
LETIIHH, TPAHUIIBI UX TPHIMEHEHHS

AOIIK-2

- CHOCOOHOCT peIuaTh 3afadd  KOM-
IUICKCHOTO HMHXXCHEPHOTO aHalu3a C Hc-
MOJIb30BaHAEM OOIICHHKCHEPHBIX 3Ha-
Hl/ll\/’l, CTaHAApPTHBIX METOJAO0B MaTEMaTU-
YeCKOro aHalli3a W MOJICIHPOBaHus, 0a-
30BBIX ~ NPUKIAAHBIX  [POTPAMMHBIX
CpeAcTB

AOIIK-4

- CIOCOOHOCTH TPOBOAUTH B MOJHOMN MO-
CTaHOBKE OOLICHH)KCHEPHBIC TEOPETHYC-
CKHE U JKCIIEPUMEHTAJbHbBIC HCCIIeI0Ba-
HHSL C HCIIOJNB30BaHUEM KOMIBIOTEPHOI
TEXHUKA




AIIK.HU-1 |- cnocoOGHOCTb TBOPYECKH HPHMEHSThH
MaTeMaTHYEeCKHe, €CTECTBCHHOHAYYHEIE,
npodeccHoHalbHbIE W CIICHUANIbHbIC
3HAHHSA JUIS IIOJATOTOBKH U IIOCTAHOBKH B
HOJHOM 00BEMeE 3aJad HaydHBIX HCCIIe-
JIOBaHUH IPOLECCOB, SIBICHHH U OObek-
TOB B mpodeccHoHanbHOW cdepe aes-
TENBHOCTU

AIIK.HH-3 |- crnocoGHOCTb I'OTOBUTH M BBIIOJIHATDH
Hayd4HBIC M 3KCIIEPHMEHTAIbHBIC HCCIIe-
JoBaHUs, 00pabOTKy W aHaluM3 uX pe-
3yIbTaTOB, HPOBOJHUTH JHATHOCTHYE-
CKYIO OLICHKY CaMOCTOSITENBHO M B CO-
CTaBe TPyYIII, HCIIOJIB30BaTh aBTOMAaTH3U-
POBaHHBIE CHCTEMBI PETHCTPallUd H 00-
paboTku uHpopMaLHu

B nensax ynudukamym Ha 0CHOBaHHHM 0a30BBIX KOMIICTCHIMH BBIITYCKHHKA, OIIpe-
nenenasix @I'OC BO mo HampaBlieHUsIM TOATOTOBKH, pa3paboTaHbl CIEIyIOLIHe
YHUUIMPOBaHHBIE AUCIUILIMHAPHBIe KommneTeHmn (YK):

YK-1. Cnocobrocms x camocmosmenvhoi pabome ¢ ungopmayueil (6ocnpusmue,
ananus, cucmemamuzayust, 0600wenue, YCMHOe U NUCbMEHHOE U3N0NCEHUE), K Ca-
MOPA38UMUI0, NPUOOPEMEHUIO HOBbIX 3HAHUL U YMEHUL, 6 MOM YUCTe C UCHONb30-
6aHUEM COBPEMEHHBIX MEXHONIO2UU, K UCHONIb308AHUIO CYUWECMEYIOWUX U OCBOEHUIO
HOBBIX NPOSPAMMHBIX cpedcms, obaadanue oowel Kyibmypou MbluLleHuss,

YK-2. Cnocobnocmp nHayyHo 060CHOBAHHO AHATUZUPOSAMb NPOOIEMbl, NPOYECCbL U
A61eHuss, omuocawuecs K oucyuniune "Quzuxa’, npedcmasnimv COBPEMEHHYIO
Kapmuuy Mupa Ha OCHO8€ YeNOCMHOU CUCEMbl eCMEeCMEEeHHOHAYYHbIX 3HAHUIL,
cmagumb yeib U Haxoo0ums nymu ee 00CHUICEHUSL,

YK-3. Cnocobrocms ucnonvbzoeams 3Hanusi OCHOBHbIX PUUUECKUX Meopull Oisl pe-
wenus QyHOAMEeHMANbHbIX U NPUKIAOHBIX 3A0ay, O NOHUMAHUS NPUHYUNOG pa-
bomul npubOPOs u yCmMpoucme, NPUMEHANb MenoObl MAMEMAMUIeCKo20 aHAIU3A U
MOOEUPOBAHUS, MEOPEMULECKO20 U IKCNEPUMEHMANbHO20 UCCIEe008AHUS, 6 MOM
yucie GblOBULAMb SUNOME3bl, COCMAGISIMb MeopemuyeckKue Mooelu, npogoouns
AHANU3 SPAHUY UX NPUMEHUMOCU,

YK-4. Cnocobnocms nnanuposams u npogooums HayyHO-MeXHUYeCKue IKCHepUMennbol
€ UCNOTBL308AHUEM COBPEMEHHBIX UIMEPUMENbHBIX NPUOOPO8 U 000PYO08aHUs, npUMe-
HeHUeM A0eK8aAMHbIX IKCNEPUMEHMATIbHBIX U YUCTEHHBIX MEmo006, OYEHUBAMb Moy~
HOCMb U3MepeHUl, NPO8ooUmb 00pabOmMKY, AHANU3 U UHINEPRPEMAYUI0 OAHHBIX.

Tabnuma 1.2 IEeMOHCTPHPYET COOTBETCTBHE KOMIICTCHIIMH, NPHUBEIACHHBIX B
®I'OC BO no HampapieHHSM MOATOTOBKH, U COPMYIHUPOBAHHBIX BBIIIC YHH(HUIH-
POBaHHBIX KOMIIETEHIUH JTUCIIUILIHHEI.
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1.2 3agaun AMCHUIIMHBI:

B pesynpraTe u3yueHns! IMCUUILIMHBI 00yYalomuiicss JOIKeH (IIPOEKTHpYyeMbIe
pe3yJIbTaThl OCBOCHHMS TUCIUILINHEI):

3HaAmMb:

OCHOBHBIE (hpM3MUYECKUE SIBJICHUS M TPOIECCHI, HA KOTOPBIX OCHOBAHBI NMPHHIIUIIBI
JEHCTBUSI OOBEKTOB NPO(PECCHOHANBHOM AESTENFHOCTH, 00JaCTH M BO3MOXKHOCTH
npuMeHeHUs Gu3ndeckux 3pdeKTos.;
(dyHIaMEHTaJIbHbIE MTOHATHUS, 3aKOHBI U TEOPUH KJIACCHYECKOH U COBPEMEHHOH (u-
3MKH, TPAHHILBI IPUIMEHUMOCTH OCHOBHBIX (PU3MUECKUX MOJIENIEH;
OCHOBHBIE (DM3HUECKUE BEMYMHBI X KOHCTAHTBI, UX OIPENENICHNUS U SAMHUIIBI I3MEPEHHS;
MeTO/Ibl (PM3MYECKOTO MCCIICIOBAHMS, B TOM YHCIIE METObI MOACINPOBaHHS (PU3H-

YECKUX MPOLUECCOB;
- METOAbI pCIICHUSA (1)PI31/I‘{CCKI/IX 3aJia4, BaXXHBIX JJIA TCXHUYCCKUX HpPIJIO)KeHHﬁ;
- (bHSI/I‘IEECKI/Ie OCHOBBI HSMepeHHﬁ, METOAbl UBMEPECHUSA (1)1/13I/I‘JCCKI/IX BCJIMYHH;
TEXHOJIOTHH pa60TLI C pa3sjiIn4HbIMH BUAAMHU I/IH(bOpMaLII/II/I;

ymemp:
BBIIEIATh (PU3MYECKOE COJIEP)KAaHHUE B CHCTEMax M YCTPOMCTBAaX paszin4HOW (usu-

4ECKOHI NPUPOBI;

OCYIIECTBJIATh KOPPEKTHOE MaTeMaTH4YeCKoe ONucaHue (PU3NUecKuX SIBICHUH B
TEXHOJOTMYECKUX MPOLECcCax;

CTPOUTH U aHATU3UPOBATh MaTeMaTHYECKUE MOJEIU (U3UUECKUX ABICHUIl U Ipo-
LIECCOB IIPY PELICHUH MIPUKIIAIHBIX 331a4;

peliaTh TUIOBBIE 3a/Ia4¥ 10 OCHOBHBIM pazjeiaM (U3UKHU, UCIIONB3YsI METO/IbI Ma-
TEMaTUYECKOI'0 aHAIN3a U MOJEIUPOBAHUS;

NIPUMEHSTh MOHATHS, (PU3NUecKre 3aKOHBI U METOJBI PEIleHUs 3aa4 JUIsl BBIIOJI-
HEHHs TEXHUYECKUX PACUETOB, aHANIM3a U PELICHUsS MPaKTUYECKUX MpolieM, Ipo-
BEJ/ICHMS HCCIIEJOBaHUH B MPO(ECCHOHAILHON JIeSITEIIbHOCTH;

NPUMEHSTh COBPEMEHHOe (hu3nueckoe 00OpyIOBaHHE M NMPUOOPHI NMPU PEIICHUH
MIPAKTUYECKUX 3a]a4, UCIOIb30BATh OCHOBHBIE IIPUEMBl OLICHKH IIOTPELIHOCTU U
00pabOTKN JaHHBIX SKCHEPHUMEHTA;

é1a0emo:
METOJJaMH aHaNIM3a (HU3UYECKUX SBJICHUN B TEXHUUECKUX YCTPOUCTBAX U CHCTEMAX;

HaBBIKaMH MPAKTUYECKOTO MPHUMEHEHUS 3aKOHOB (DU3UKH, B TOM YUCIIC IPHU IPOEK-
TUPOBAHUY U3/IE€IUN U IIPOLIECCOB;

METOAAaMH TEOPETHYECKOTO MUCCICIOBAHMS (GH3MUECKHUX SBICHUH M IPOLECCOB, IO~
CTPOEHHUSI MaTeMaTHYEeCKUX M (PU3NYECKUX MOJENEH peajbHBIX CHUCTEM, PEIICHUS
(U3MUECKUX 3a/1a4;

- HaBBIKaMH HCTIOJIb30BaHUS OCHOBHBIX (PU3MUECKHUX MPHOOPOB;

METOAAaMH SKCIEPHUMEHTAIBHOIO (U3NUECKOr0 UCCIIEAOBAHUS (IUIAHUPOBAHUE, I10-
CTaHOBKA M 00pabOTKa JaHHBIX SKCIEPHUMEHTA, B TOM YHCIIE C UCIIOJIb30BAHUEM I1a-
KETOB CTaHAAPTHOTO IPOTPAMMHOTO 00ECIICUEHHS);

- HaBBIKaMH IPUMEHEHUS 3HAHUH B 0071aCTH (PU3UKH [T U3yUCHHS IPYTUX AUCIUIIINH.
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1.3 IIpenMeTOM 0CBOCHUS JUCUMILINHBI ABIAIOTCA CJIeAyIOLIHe 00bEeKThI:
e (hu3MYECKHE ABICHUS U IPOIECCH B IPUPOJIE ¥ TEXHOTEHHBIX CHCTEMAaX;
e (u3MYECKHE 3aKOHBI, ONTMCHIBAIONIIE ITH SIBICHUS U ITPOIIECCHI;
e TpUOOPHI IS HCCIIEAOBAHUS (PU3UUECKUX CHCTEM;
® METOJBI UCCIECIOBAHMS (PU3HIECKIX CHCTEM;
e MeTonbl (OPMAIM30BAHHOTO ONHUCAHWSA (DU3UYECKUX CHCTEM, B TOM YHCIIE
CpEICTBaMH MaTEMaTHIECKOTO 1 KOMIIBIOTEPHOTO MOJIEIMPOBAHHS.

1.4 Mecto y4eOHOIi TUCHMIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOIl mpo-
rpamMMBbl

JucuunaHa «®u3nkay» OTHOCUTCSA K 0a30BOM vacTu Oyioka 1 u sBisercs 00s-
3arensHON mpu ocBoeHuu OITOII mo BceM mepedyrCICHHBIM BbIIIE HANPABICHUSIM
MOJTOTOBKH.

B xoje n3ydeHus: IUCHUIUIMHBI 00YYaIOMIMNACS TOJKEH OCBOUTH YaCTH yKa3aH-
HBIX B MMyHKTE 1.1 KOMIETEHINI U JEMOHCTPUPOBATH CIEAYIOIIUE PE3YIbTaThI:

3namo:

® OCHOBHBIC (DU3MUYECKUE SIBIICHUS U OCHOBHBIC 3aKOHBI (PU3UKH, TPAHUIBI UX TIPH-
MEHUMOCTH, BO3MOXKHOCTH HCTIOJIb30BaHUS B MPAKTUIECKUX NPUIOKEHUAX;

® OCHOBHBIC (DM3MUYECKUE BEIMUIHHBI U (PU3MUECKUE KOHCTAHTHI, UX OINpPEICICHHE,
CMBICII, CIOCOOBI M €ANHUIIBI UX U3MEPEHHUS;

® OCHOBHBIE METO/IbI (PM3UYECKOT0 MCCIIEIOBAHMUS, B TOM yKcie QyHAaMEHTaIbHbIE
(bu3UUECKHe ONBITHI M UX POJIb B Pa3BUTHU HAYKH;

® Ha3HAYCHHE W NMPUHINI ACHCTBUSA BaXXKHEWIINX (H3WIECKHUX MPHUOOPOB M OOBEK-
TOB NPO(ECCHOHAIBHOM AESTENEHOCTH, CPEJICTB HM3MEPEHUI U KOHTPOJIS;

® METO/IbI peleHUs] (HU3MYECKHX 331ad, COOTBETCTBYIOLIMX JJIEMEHTaM Ipodec-
CHOHAJILHOU JIEATEIIbHOCTH;

© OCHOBHBIE IIPUEMBI M TEXHOJIOTUH PAOOTHI C Pa3INYHBIMU BUIAMU HH(OPMALUH.

Ymems:

® AaHAJM3UPOBATh U OOBSCHSITH IPUPOTHBIC SIBICHAS ¥ TEXHOTCHHBIC 3(P(EKTHI ¢ 1mo-
3UIUHA QyHIAMEHTATBHBIX (PU3NYECKUX TPEICTABICHUN;

® yKa3bIBaTh, KAKHE 3aKOHBI OMHUCHIBAIOT JAHHOE SIBJICHHE WIH dPQPEKT, BHIIEIATH
(usmueckoe conepkaHue B MPUKIATHBIX 3a/1a4ax, MPOBOJAUTH TIOUCK U CHCTEMa-
TH3AIUI0 COOTBETCTBYIONICH HHPOPMAIINH;

® UCTOJIKOBBIBATh CMBICT (PU3UUECKUX BETUUMH U MOHITHIA;

® 3aMMCBIBATh YPaBHEHUS Il GU3NYECKUX Benn4IrH B cucreme CU;

® 1ICTIOJIh30BaTh OCHOBHBIE MTOHSTHUS, 3aKOHBI U MOAETH (DU3HKH, OTEPUPOBATH HMHU
JUUISL peIeHUs] TPUKIIaIHBIX 3a/1a4;

® paboTath ¢ mpubopaMu U 00OPYIOBAHUEM, UCIIONB30BATh PA3IHYHBIC METOIMKH
M3MepeHni, 00paOdOTKU M UHTEPIIPETAIUH SKCIIEPUMEHTANIBHBIX TaHHBIX;

® IPUMEHATh METOJBI (PU3UKO-MATEMATUIECKOTO aHAIM3a JUISl PEeIIeHUs TPUKIIAI-
HBIX 3a]]a4, HCIOIb30BaTh aeKBaTHBIC METObI (PH3HYECKOTO H MATEMAaTHICCKOTO
MOJIEJINPOBAHMS U pacyeTa ¢ IPUMEHEHUEM MPOrPAMMHBIX CPEACTB.
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Bnaoembs:
® HaBBIKAMH HCIOJIB30BAaHHUS OCHOBHBIX 0OMIe(hH3NIECKUX 3aKOHOB W IPHHITUIIOB B
Ba)KHCHIIINX MPAKTHICCKUX NPWIOKEHHSX, METOJAMH PEIICHHS THITOBBIX 33/1aY;
® HaBBIKAMH PUMCHEHHS OCHOBHBIX METOIOB (PH3HKO-MaTEeMaTHYSCKOT0 aHAIIN3a U
MaTeMaTHIecKord (OopMalTu3aluyl Ui pelIeHrs MPUKIIAIHBIX 3a/1a4 U MOMCKa He-
00x0uMON HHPOPMAIINH;
® HaBBIKAMH MPABIJIBHOW KCILTyaTallMd OCHOBHBIX IPHOOPOB U 000PYJOBAHHS CO-
BpPEMEHHOI! (hu3ndeckoit 1abopaTopuy;
® HAaBBIKAMH TIPOBENICHUS] HAYYHO-TEXHHUYECKOTO JKCIIEPUMEHTa, 00paboTKH, aHa-
JM3a U MHTEPIPETHPOBAHHS €T0 PE3YIIbTATOB;
® HABBIKAMH KCIIOJNB30BaHHUS METOJOB (PU3MYECKOTO0 M MATEMATHYCCKOTO MOJICITH-
POBaHUs B MHXCHEPHOU MPAKTHKE, aHATN3a M HHTCPIPETUPOBAHUS €r0 Pe3yibTa-
TOB, B TOM YHCIIE C UCTIOJIH30BAHUEM PUKIIAHBIX TPOTPAMMHBIX CPEJICTB;
® HABBIKAMH IIOKMCKa, OTOOpa, CHCTEMAaTH3allUH, aHAIW3a W OOOOLICHUS HAYYHO-
TEXHUYCCKOU MH(OpMAILINY, €€ HHTEPIPETALUH U IPESACTABICHUS B BUIC TEKCTOB,
Tabnu1, rpaduKoB, IUarpamm;
® HaBBIKAMH CaMOOOYUEHHSI X PA3BUTHS B OOIIEKY IETYPHOM 1 TIpodeccHoHabHON cdepax.
B Tabnwime 1.3 mpuBeAeHBI MPEANISCTBYIOMNAE U MOCIEAYIONINE JUCITUTUINHBL,
HaIpaBJICHHbIC Ha ()OPMUPOBAHKUE KOMIICTCHIINH, 3asBJICHHBIX B IyHKTE 1.1.

Ta6numa 1.3
IlpenmecrByromme| I'pynmnsl mociaeny-
Kox HanmeHoBaHHE KOMITETEHIHH pei yrout Py ny
JHCHMITHHBI FOIUX JUCIUTIIHH
CrnocoGHOCTb K CaMOCTOSITENbHOI padoTe ¢
nHpopmanuei (BocupHsaTHe, aHAU3, CHCTEMa-
TH3anus, 0000IIeHHEe, YCTHOE U TUChMEHHOE
U3JI0XKEHHE), K CAMOPa3BUTHUIO, IPUOOPETECHHIO MaTemarixa EcrecTBeHHOHAYYHBIC
VK-1|HOBBIX 3HaHUI ¥ YMEHHUH, B TOM YHUCIIE C UC- ¥ OOILICHHKEHEPHBIC
Hudopmaruka

II0JIb30BaHUEM COBPEMEHHBIX TEXHOIOTHH, K
UCTIONB30BAHUIO CYLIECTBYIOIINX U OCBOSHHUIO
HOBBIX IIPOTrPAaMMHBIX CPEJICTB, 00Iananue 00-
e KyJIbTYpOH MBIIUICHUS

JIMCLIMIUIAHBI OoKa 1

CriocoOHOCTh HAyYHO 0OOCHOBAHHO aHAJIM3H-
POBaTh MPOBIIEMBI, TIPOLIECCHI U SBICHHUS, OTHO-

csmuecs K cepe mpodeccrnoHabHOM AesTelb- EcrectBeHHOHAYYHBIE
VK-2|HOCTH, IPECTABIATH COBPEMEHHYIO KapTUHY Maremaruka 1 OOLICHIKEHEPHbIC
MHpPa Ha OCHOBE LI€JIOCTHOI CHCTEMBI €CTECT- JWCLIAIUTAHBI OToKa 1

BCHHOHAYYHBIX 3HaHI/If/'I, CTaBUTh LICJIb U HAXO-
JUTb MYTU €€ NTOCTHIKCHUS

CrocoOHOCTh MCIIOIB30BaTh 3HAHUS OCHOBHBIX
HAyYHBIX TEOPHUHt s penieHus QyHIaMeHTab-
HBIX U l'lpI/IKJ'la)leIX 3aaa4, 111 IOHUMaHUA
NPUHIMIIOB pa0oTHl MPUOOPOB M YCTPOUCTB,
l'lpl/IMeHﬂTb METOJ bl MATEMATHYCCKOT'O aHaJIn3a
1 MOJECITUPOBAHNSI, TEOPETHYECKOTO U IKCIIE-
PHMEHTAILHOTO HCCIICA0OBAHMUS, B TOM YHCIIE
BBIJIBUTATh I'HIIOTE3bI, COCTABIIATH TEOPETHYC-
CKHE MOJIEJIH, TIPOBOUTh aHAJIN3 IPAHUILl HX
IIPUMEHUMOCTH

EcrectBeHHOHAYYHBIE
Matematuka 1 00U KEHEPHBIC
JWCLIMIUIMHBI O7I0Ka 1

VK-3
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CrocoOHOCTB IUTaHNPOBATh U IPOBOAUTH HAyd-
HO-TEXHHYECKHE KCIIEPUMEHTHI C CTOJIb30Ba-
HHMEM COBPEMEHHBIX U3MEPUTEIILHBIX IPHOOPOB U
000pyJ0BaHMs1, MPUMEHEHUEM a1eKBaTHBIX KC-
MEPUMEHTAIbHBIX U YUCIEHHBIX METOIOB, OLIE-
HMBATh TOYHOCTb M3MEPEHHMI1, IPOBOAUTH 00pa-
0O0TKY, aHAJIN3 U MHTEPIIPETALUIO JAHHBIX

YK-4

MaremaTtuka
Hudopmaruka

EcrectBeHHOHayYHBIE
¥ OOLLENHKEHEPHBIC
JMCHMIUIMHGI Or1oKa 1

2 IlepeyeHb MJIAHUPYEMBIX Pe3y/JIbTATOB 00y4eHHUsI 10 JUCUHUILIMHE,
COOTHECEHHBIX € IVIAHUPYEMBbIMH Pe3yJ1bTATAMHU OCBOCHHUS
o0pa3oBaTe/IbHOM NPOrpaMMbl

VYuebHas mucHWIUIMHA oOecreunBaeT (OPMHUPOBaHHE YHUDUIIMPOBAHHBIX
nuctumnHapHbix komnetenuuid YK-1, YK-2, VK-3, VK-4.

2.1 lucuuninHapHas kapra komnerenuuu YK-1

Kon
YK-1
B1.b

DopMyJTHPOBKA YHH(PHIMPOBAHHON THCHHMIIMHAPHON KOMIIETEHIMM:

CrocoOHOCTh K CAMOCTOSTENBHOM paboTe ¢ nHpOpMatuei (BoCpusTHe, aHAIU3,
CHCTeMaTH3alus, 0000LICHHE, YCTHOE U MICHMEHHOE M3JIOKEHHE), K CaMOpa3BH-
THIO, IPHOOPETEHUIO HOBBIX 3HAHHII M YMEHHIL, B TOM YHCIIE C UCIOIb30BAaHIEM
COBPEMCHHBIX TEXHOJIOTHH, K HCIIONB30BAHUIO CYIIECTBYIOMIUX ¥ OCBOCHHIO HO-
BBIX [IPOTPAMMHBIX CPEICTB, 00naganne 00Iei Ky IbTypOi MBIIILICHHS

TpeOoBaHusI K KOMIIOHEHTHOMY COCTABY KOMIIETCHIIUH

Hepeqe}lb KOMIIOHCHTOB

B pe3yjabTaTe OCBOCHHUA KOMIETEHIHH CTYIEHT

Bunas! yueoHoii
padoTsI

Cpeacrsa
OLEHKH

3HaeT:

— MCTOJbI (1)1431/1‘[601(01"0 HUCCIICA0BAaHUA, B TOM YHUCIC
METOAbI MOACIIUPOBAHUA CbPI31/I‘-ISCKI/IX IPOLECCOB;

— METOAbl PCHICHUA (I)VISM‘{QCKI/IX 3aa4, BAXXHBIX IJIA

IIpakTuueckue u

KonTponbHbIe 1
TECTOBBIE BOIIPOCHI
K TEKyIEMY U

TEXHUYECKHUX MPUIIOKEHHH; nabopaTopHbIe MIPOMEKYTOYHOMY
- (1)1/1314‘{8CKI/IG OCHOBBI H3MepeHHﬁ, METOAbI U3MEPE- | 3aHATUI KOHTPOJIIO.

HUA (1)I/I3I/I‘ICCKI/IX BCIIMYHMH, BOHpOCI)I K 3a4€Ty /
— OCHOBHBIE TIPUEMbI U TEXHOJIOTUM PabOTHI ¢ pasiny- 3K3aMeHy

HBIMH BHAaMH HH(POPMALIN
yMeeT:
— aHaINU3UPOBATh U OOBSCHATH MPUPOAHBIC SIBJICHHUSA U

TeXHOTreHHbIe (P(eKTsl ¢ Mo3UUMH (yHIAMEHTAIIb-

HBIX (DH3HUECKHX PE/ICTABICHHIT; IIpakTiueckue Tumnossle 3ananus
— BBIIENATH (DU3HUECKOE COMEPIKAHHE B TIPUKIAZHBIX | SoHATHA. K PaKTHICCKUM

CamocTosTesbHas | 3aHATHAM, Jlabopa-

3a/1ayax, IPOBOJUTL MOUCK M CHCTEMATH3alUIO CO-
OTBETCTBYIOMIEH HH(OPMALHH;

— NPUMEHATh METOMB! (PU3MKO-MATEMaTHYECKOTO aHa-
JM3a IS PeIeHHs] IPUKIIAIHBIX 3a/1a4, HCTIO0Ib30BaTh
aJIeKBaTHbIE METObI (PU3HUECKOTO U MaTEMaTHIECKO-
ro MOJEIMPOBAHMUS U pacuera ¢ IPUMEHEHHEM IIpo-
TPaMMHBIX CPEJICTB

paboTa CTyIeHTOB
I10 PEIICHHIO
MPAKTHYECKUX
3a1a4y

TOPHBIM paboTam.
[IpakTrdeckue
3a7aHusl K 3a4eTy /
9K3aMEHY
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BJIAJIEET:

— HaBBIKAMHU TIPUMEHEHHsI OCHOBHBIX METOJIOB (PH3HKO-

MaTEMaTHYECKOTr0 aHalli3a U MaTeMaTHYeCKOu (op-

MalM3aliy Ui PeICHHs TPUKIAIHBIX 3384 U I0-

ncKa HeoOxoanMoit nHdopmarum;

HaBBIKAMHU TIPOBEACHUS HAYYHO-TEXHHUYECKOTO IKC-

MepuMeHTa, 00pabOTKH, aHAIW3a M HHTEPIPETUPO-

BaHUS €0 Pe3yJIbTATOB;

— HaBBIKAMH HCIOJIb30BaHHS METOI0B (DU3UYECKOTO U
MaTeMaTHYECKOr0 MOJICIIHPOBAHHSI B HH)KCHEPHOM
MpaKTHKe, aHalh3a M HHTEPIPETUPOBAHHS €ro pe-
3yJIbTATOB, B TOM YHCJE C HCIIOJNB30BAHHUEM IPH-
KIIaTHBIX TIPOrPAMMHBIX CPE/ICTB;

— HaBbIKaMH TOKCKA, 0TOOpa, CHCTEeMATH3AIMH, aHAJIU-
3a U 0000ILIEHNS] HAyYHO-TEXHHUYECKOi HHpopma-
L{H, €€ WHTEPIPETald M TPEACTABICHUS B BHIC
TEKCTOB, TabIHII, rpaUKOB, AUATPAMM;

— HaBBIKAMH CaMOOOYYCHHs M Pa3BUTHs B OOLIEKYJIb-
TypHOIi 1 ipodeccnoHanbHOU chepax

JlaBoparopHble
pa6otst (JIP).
CamocrosiTenbHast
pabota o mozro-
TOBKE K 3a4éTy /
9K3aMeHy

TunoBble 3aJaHus
K IPaKTH4ECKUM
3aHATHAM, Jlabopa-
TOPHBIM paboTam.
IIpaxTHyeckue
3a7aHusl K 3a4eTy /
JK3aMeHy

2.2 lucuuiidHapHas kapTa komnereHuuu YK-2

Kon
YK-2
b1.b

DopMyIHPOBKA YHH(PUIUPOBAHHON JHCHHMIIMHAPHON KOMIIeTeHMM
CrnocoOHOCTh HayYHO 00OCHOBAHHO aHATM3MPOBATH MPOOIIEMBI, POLIECCHI U SB-
JICHUsI, OTHOCSINMECS K IUCHUIUIMHE "¢u3uKa", MPEACTAaBIAThH COBPEMEHHYIO
KapTHHY MHpa Ha OCHOBE IIEJIOCTHOIM CHCTEMBbl €CTECTBEHHOHAYUYHBIX 3HAHHM,
CTaBUTb 1I€JIb ¥ HAXOAUTH ITYTH €€ JOCTIIKCHHS

TpeOGoBaHusi K KOMIIOHEHTHOMY COCTABY KOMIIETEHIIUH

l'[epe-leﬂb KOMIIOHEHTOB Bl’lﬂbl yqeﬁ}[oﬁ Cpenc]‘Ba
B pe3yabTaTe 0cBOeHHs] KOMIIETeHI[HH CTYIeHT paGoThI OLICHKH
3HaeT:
— OCHOBHBIC (PU3UUECKHE SBICHUS U OCHOBHBIC 3aKOHBI KOHTpOITBHEIE 1
(Gu3KKK, TPAHUIIBI UX PUMEHUMOCTH, BO3MOXKHOCTH | JIeKIuu.
TECTOBBIE BOIIPOCHI
HCIOJIb30BaHM B IPAKTUYECKUX MPUIIOKEHUAX; CaMocrosTenbHast

— Ha3Ha4C€HUEC W NPUHIHUIT NEHCTBUS BaXKHEHUIITUX q)I/I—

paboTa CTy/IeHTOB

K TEKYLIEMY U

N IPOMEKYTOUHOMY
3UYECKHX TPHOOPOB M 0OBEKTOB MPO(YECCHOHANBHON | 110 H3y4YeHHIO
JIEeSITENLHOCTH, CPEJICTB U3MEPEHUH U KOHTPOIS, TeopeTHaeckoro | Lon TPOTIO.
Bomnpocsl k 3aueTy /
— MeTOfbl pemieHus GH3MUCCKUX 3a7ad, COOTBETCT- | Matepuaa
BYIONIMX 3JIEMEHTAM MPO(PECCHOHATBHON ESTENb- OK3aMEHY
HOCTH
ymeer:
— aHAIM3UPOBATh U OOBACHSTHL MPUPOJIHBIE SBIEHHS U
TEeXHOTeHHbIC 3 heKThl ¢ no3uImii GpyHaamMeHTanbHEIX | [IpakTidyeckue Tunossle 3a1aHuUs
(u3MYECKUX TIpEICTABIIEHNS; 3aHSATHSL K IIPAKTHYECKUM
— YKa3blBaTh, KaKKE 3aKOHBI OMHMCHIBAIOT JaHHOE sBie- | CaMOCTOSTENbHAS | 3aHATUAM, J1abopa-

HUe MM 3(QEKT, BBIACIATh (PU3NUECKOE COAEpIKa-
HHE B TNPHUKIAJHBIX 337a4ax, MPOBOJUTH IOUCK U
CHCTEMATH3alluI0 COOTBETCTBYOLIEH HHpOpMaIuy;

— HCIIOJIb30BaTh OCHOBHBIE TTOHATHUS, 3aKOHBI U MOZIEIH
(bu3uKH, OnepupoBaTh UMM JUIS PELEHHs MpPUKIaJ-
HBIX 3334,

paboTa CTyJCHTOB
O PEelICHUIO
HPAaKTHICCKHUX
3a1a4

TOPHBIM paboTaMm.
[IpaxTuyeckue
3a/1aHus K 3a4eTy /
9K3aMeEHy
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— NPUMEHATh METOIbl (PU3MKO-MATEMATHIECKOIO aHa-
JM3a AJs PEIICHMS NPUKIAJHBIX 3a/1ad, MCHONb30-
BaTh aJIeKBaTHbIE METO/bl (PU3MUECKOrO U MaTema-
THUYECKOTO MOJIEIMPOBAHMSA U pacyeTa C IPUMEHEHH-
€M NPOrpaMMHBIX CPEICTB

BJIAJI€eT:

— HaBBIKAMH KCIIOIB30BAHUSI OCHOBHBIX 00miedu3nye-
CKHUX 3aKOHOB M MPUHIMIIOB B BaXHEUIIHMX MPAKTH-
YECKUX MPUIOKCHHUSIX, METOAaMH PELICHHS TUITOBBIX
3a/ay;

— HaBBIKAMH HCIIOJIB30BaHUsI METOJ0B (HHU3MUYECKOTO U
MaTeMaTHYeCKOro MOJICIHPOBAHUS B HH)KCHEPHOU
MpaKTUKe, aHaJIN3a M HWHTEPIPETHPOBAHUS €ro pe-
3yJIbTATOB, B TOM YHCJE C HCIOJb30BAHHEM IIPH-
KJIaJHBIX IPOTPAMMHBIX CPE/ICTB;

— HaBBIKAMH TOKMCKa, 0TOOpa, CHCTeMaTH3alluH, aHaI1-
3a U 0000MIEHNsT HAYYHO-TEXHUYECKOM HH(pOpMAaLHy,
€e MHTEPIpETaluK U MPEICTABICHNUS B BHE TEKCTOB,
Tabiui, rpavKOB, 1UarpaMm

JlabopaTopabie
pa6orst (JIP).
CamocTosiTenbHast
pabora o noaro-
TOBKE K 3auéry /
9K3aMEHY

Tumnossle 3ananus
K TIPaKTHYECKUM
3aHATUAM, JTabopa-
TOPHBIM paboTam.
[IpaxTudeckue
3a1aHus K 3a4eTy /
9K3aMeHY

2.3 lucuunjuHapHas kapTa komnerenuuu YK-3

@®opMy/IHPOBKAa YHH(PHIUPOBAHHOMN JHCIHUIIIMHAPHON KOMIICTCHIHH

CnocoOHOCTh MCIOJIB30BaTh 3HAHHMS OCHOBHBIX (1)I/ISI/I‘ICCKI/IX Teopnﬁ JUIsL peuie-

Kon HUS (YHIAMEHTAIBHBIX W NPUKIAIHBIX 337a4, JUIS TIOHUMaHUs MPUHIMIOB pa-
YK-3 60TbI IPUOOPOB U YCTPONCTB, MPUMEHATH METOBI MATEMaTHUECKOTO aHAIH3a 1
b1.b

MOACIUPOBAHHUA, TCOPETUYECCKOTO0 U SKCICPUMEHTAJIIBHOTO UCCIICAOBAHUA, B TOM
YHUCJIC BBIIBUI'aTb TUIOTE3bl, COCTABJIATH TCOPECTUYCCKUE MOJCIN, IPOBOAUTH

AHAJIN3 TPAHULl UX TPUMEHUMOCTH

Tpeﬁosaﬂnﬂ K KOMIIOHEHTHOMY COCTaBy KOMII€TCHIIUU

IepeueHs KOMIOHEHTOB Buas! yueGHoii Cpencrsa
B pesysibTaTe 0CBOCHHSI KOMIIETEHIMH CTY/IEHT padoTeI OLICHKH
3HaeT:
— OCHOBHbBIE (PU3HUYECKHE ABJICHHS U OCHOBHbIC 3aKOHBI
(U3NKH, TPAHHUIBI UX MPHUMEHIMOCTH, BO3MOKHOCTH
HCTIOJIb30BAHMSI B IPAKTHYCCKUX TIPUIIOKCHUSX;
— OCHOBHbBIE (HM3MUYECKHE BEMMYMHBI U (QU3HUCCKHE
KonTtponsHsle u
KOHCTAHTBI, MX OIPEICNCHHE, CMBICT, CIOCOOBI M | JIekuuw.
TECTOBBIE BOIPOCHI
€/IMHULIBI UX U3MEPEHUS; CaMocrosiTenpHast

— OCHOBHBIC METObI (1)1/[314‘{6CK01"0 HCCJIICOOBAaHHUA, B
TOM 4ncie GpyHIaMeHTaTbHbIe QHU3UUECKHIE OTBITHI 1
UX POJIb B Pa3BUTHH HAYKH;

— Ha3HA4YCHWE M MPUHLUIN NSHCTBHS BaXHEHIIMX (u-
3MYECKUX MPUOOPOB U 0OBEKTOB MPOECCHOHATBHON
JeATENBHOCTH, CPEJICTB U3MEPEHHUIT U KOHTPOJIS;

— MeTOABI peleHus (QH3UYECKHX 3a7ad, COOTBETCT-
BYIOIIUX 3JIEMEHTaM NPO(ECCHOHAIBHON JesATeNb-
HOCTH

paboTa CTy/IeHTOB
0 U3yYEHHIO
TEOPETUYECCKOTO
MaTepHaa

K TEKyIIEeMy U
POMEXYTOUHOMY
KOHTPOJIIO.
Bompocs! k 3auery /
9K3aMEHY
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ymeeT:

— YKa3bIBaTh, KaKHE 3aKOHBI ONHCHIBAIOT JAHHOE SIBIIE-
HUe WK 3(PEKT, BBIACIATh (PU3HUECKOE COAepxKa-
HHE B NPHUKIAJHBIX 3a7adax, MPOBOJHUTH IOUCK H
CHCTEMAaTH3alHIO COOTBETCTBYOLIEH HHpOpMaIHy;

— HCTOJIKOBBIBATh CMBICI (PM3UYCCKUX BEIMYUH U IIO-
HSTHI;

— 3aIMChIBAaTh YPaBHEHUs Ul (PU3MYECKUX BEIUUYHH B
cucteme CU;

— HCIIOJIb30BaTh OCHOBHbIE TIOHATHUS, 3aKOHBI 1 MOJIEIH
(bu3UKY, ONEpUPOBATh UMH UL PEIICHHS IPUKIaf-
HBIX 3a/1a4;

— TIPHMEHSATh METO/bI (PH3HKO-MaTEMaTHIECKOTO aHaIIH-
3a JUI peIleHUs NPUKIAJHBIX 33734, HMCIOIb30BaTh
aJIeKBaTHbIE METOMbI (PU3UUECKOrO ¥ MaTeMaTH4eCKO-
r0 MOZETHPOBAHUA M pacuyeTa C NPHMEHEHHEM IIpO-
I'paMMHBIX CPEACTB

[IpaxTudeckue
3aHATHS.
CamocTosTenpHas
paboTa CcTyIeHTOB
0 PELICHUIO
HPAKTHIECKHUX
3aj1a4

Tumnossle 3aaanus
K TIPaKTHYECKUM
3aHATHAM, JTabopa-
TOPHBIM paboTam.
[IpakTudeckue
3aJaHusl K 3a4eTy /
IK3aMEeHY

BJIAJIEET:

— HaBBIKAMH HCIIOJIb30BaHHs OCHOBHBIX 00mIedu3nye-
CKHUX 3aKOHOB ¥ MPUHIMIIOB B BaXHEUIIHX MMPAKTH-
YECKHMX MPUIIOKEHHUSIX, METOJAAMHU PELIEHHS TUIIOBBIX
3ajay;

— HAaBBIKAMH MTPHMEHEHHUSI OCHOBHBIX METO/IOB (DH3HKO-
MaTeMaTHYECKOr0 aHaIn3a U MaTeMaTH4ecKou (op-
MalM3aliy Uil PeUIeHHs IPUKIAIHBIX 3aa4 U TO0-
ncKa HeoOxoanMoit nHdopmalum;

— HaBBIKAMH TIPOBEACHUS HAYYHO-TEXHHYECKOTO JKC-
MeprMenTa, 00pabOTKH, aHAM3a W HHTEPIPETHPO-
BaHUsI €r0 Pe3yJIbTaTOB;

— HaBBIKAMH HCIIOJIb30BaHHUSI METOJOB (DU3MYECKOrO U
MaTeMaTHYECKOrO MOJEMPOBAHKUS B HHKEHEPHOM
MpaKkTUKe, aHAIN3a M HHTEPIPETHPOBAHHUS €ro pe-
3yJIbTATOB, B TOM YHCJE C HCIOJIb30BAHHEM IIPHU-
KJIaJHBIX TPOTrPAMMHBIX CPE/ICTB

JlabopaTopabie
pa6orst (JIP).
CamocTosiTenbHast
pabora o noaro-
TOBKE K 3auéTy /
9K3aMeHY

Tunossle 3aganus
K IPaKTHICCKUM
3aHATHAM, JTabopa-
TOPHBIM paboTam.
[Ipaxtuyeckue
3aJjaHusl K 3a4eTy /
9K3aMeHY

2.4 lncuuniuHapHas kapTa komnerennuu YK-4

Kon
YK-4
b1.b

JTaHHBIX

DopMyIHPOBKa YHH(PHIUPOBAHHOM JTHCHHMIINHAPHON KOMIIeTeHIHH

CrnocoOHOCTh ITAaHUPOBATh M MIPOBOAUTH HAYYHO-TEXHUYECKHUE IKCIIEPUMEHTHI C
UCIOJIB30BAHUEM COBPEMEHHBIX HM3MEPHUTEIbHBIX NMPUOOPOB U 000pYyIOBaHUA,
MIPUMEHEHHEM aJIeKBATHBIX AKCIICPUMEHTAIBHBIX U YACICHHBIX METO/OB, OLICHH-
BaTh TOYHOCTb M3MEPEHHUH, NMPOBOJUTH 00pabOTKY, aHAIM3 M MHTEPHPETALHIO
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TpeGoBaHusI K KOMIIOHEHTHOMY COCTaBYy KOMIIeTEHIIUHU

IepeyeHb KOMIIOHEHTOB Bussl y4e0Hoii Cpencrsa
B pesyabTaTe 0CBOEHHSI KOMIIETEHIMH CTY/IEHT padoTsI ONCHKH
3HAET: Jlexiun. KonTtponsusle u
— OCHOBHbIe (u3MyecKHe BeMMYMHBI M (u3nueckue | CaMoCTOsITeNbHAs | TECTOBBIC BOIPOCHI

KOHCTAaHThI, UX OINpEIEJICHHE, CMBICI, CIIOCOOBI U

paboTa CTy/1eHTOB

K TEKyIEMy U

S/IMHUILIBI UX U3MEPEHHST; 0 U3yYEHHIO [POMEXYTOYHOMY
— OCHOBHBIC METOIbI (PU3MYCCKOrO HCCICIOBAHUSA, B | TCOPETHYECKOTO | KOHTPOIIIO.
TOM umcie QyHIaMEHTaNbHBIC HDU3MYECKUE OMBITHI U | MaTepHaia Bompocs! k 3auery /
HX pOJIb B Pa3BUTUU HAYKH, 9K3aMeHy
— Ha3HAYCHWE W TPUHIMIN ICHCTBHUS BakHeHmmx Qu-
3MYECKUX MPHOOPOB M OOBEKTOB MPO(eCCHOHANBHOI
JIeATEIbHOCTH, CPEJICTB U3MEPEHHI U KOHTPOJIS
yMeert:
— YKa3bIBaTh, KAKUE 3aKOHBI OIHCHIBAIOT JAHHOE SIBIIC-
Hue Wi 3(QeKT, BeIeNATh (Pusnyeckoe coaepxka- | [Ipakruueckue
HHE B MPHUKJIAMHBIX 33jaYax, MMPOBOIHUTH IOWCK W | 3QHSTHS. Tunossle 3a1aHuUs
CHCTEMATH3AIMIO COOTBETCTBYOLIEH HHpopmaly;, | CaMoCTosATENIbHAS | K IPAKTHYECKUM

- paborathk ¢ npudopamMu U 00OpyJOBAHHEM, HUCHOJIb-
30BaTh pa3lMYHbIC METOAUKU HU3MEpEHHii, 00paboT-

paboTa CTyIeHTOB
10 PelIeHUIO

3aHATHAM, J1abopa-
TOPHBIM paboTam.

K{ ¥ MHTEPIPETALMU YKCIICPUMEHTANIBHBIX IAHHBIX; | MPAKTHYECKUX IpakTuueckue
— IPHUMEHITh METOIbI (PU3NKO-MATEMATHYECKOTO aHa- | 3a1a4 3a/1aHus K 3a4eTy /
nM3a U pelIeHHs NPUKIAJHBIX 3a1ad, MCIonb30- | JlabopatopHsie 9K3aMEHy
BaTh aJIKBaTHbIC METO/bl (PU3UUECKOTO U MaTema- | paboThI
THYECKOT'0 MOZEJIMPOBAHHS U pacueTa ¢ MPUMEHEHH-
€M TPOTrPaMMHBIX CPE/ICTB
BJIajieeT:
— HaBbIKAMM TNPABUIBHOM OSKCIUTyaTallMM OCHOBHBIX
npubopoB U 00OpPYHOBaHUS COBPEMEHHOH (u3nue-
cKoit mabopaTopuu;
— HaBbIKaMHM HNPOBEACHHUS HAYYHO-TCXHHUYECCKOI'O SKC-
Tunossle 3amanus
NepuMeHTa, 00pabOTKH, aHauM3a U HHTepHpeTHpo- | JlabopaTopHbie
K PaKTHYECKUM
BaHMHs €ro pe3yJIbTaToB; pa6orst (JIP).
3aHATHAM, J1abopa-
— HaBBIKAMHU MCIOJB30BaHUS MeETOZ0B (usmueckoro u | CaMocTosTenbHAsS

MAaTeMaTHYECKOTO MOJCIUPOBAHUS B HEDKCHEPHOI
MpaKTUKe, aHAJIM3a U UHTEPIPETUPOBAHHS €r0 Pe3yJib-
TAaTOB, B TOM YHCJIE C HCIIONB30BAHUEM MPUKIIAIHBIX
MIPOrPaMMHBIX CPE/CTB;

— HaBBIKAMH [OKCKa, 0TOOpa, CHCTEMaTH3alluH, aHAJIU-
3a 1 00001IEHHUS HAYYHO-TEXHUYECKOI nHpopMaIum,
€e MHTEPIPETALUH U TIPEACTABICHHUS B BUJIC TEKCTOB,
tabnui, rpaduKoB, THarpaMm

pabora 1o moaro-
TOBKE K 3auéTy /
IK3aMEHY

TOPHBIM paboTam.
IIpaxTHyeckue
3aJaHusl K 3a4eTy /
9K3aMEHY
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3 CtpykTypa y4eOHO#i JMCHUILUIMHBI 10 BUAaM U ¢popMam y4eOHOii padoThI

O6beM IUCHUILIHHEL B 3a4eTHBIX eanHHnax coctasiser 14 3E (15 3E). Konu-
YeCTBO YacOB, BBIJICJICHHBIX HAa KOHTaKTHYIO paboTy 0OydaroluXcs ¢ IpernojaBaTe-
aeM (1o BHAaM y4eOHBIX 3aHSTHI) M HA CAMOCTOSITENIbHYIO paboTy oOydarommxcs,

yka3zaHo B Tabimue 3.1.

Tabnuna 3.1. O6bEM 1 BubI yueOHOI paboThI

Ne Buas! yueoHoii pagoThI Tpyroéurocrs
ILII. 1o ceMecTpam BCero
1 | AyautopHas pa6oTa (KOHTAKTHAasi pa6oTa) 72 72 72 216
- B TOM 4YHcJIe B MHTePAKTHBHOMH (hopme 20 20 20 60
Jlexrmm (JI) 24 24 24 72
- B TOM YHCJIC B HHTEPAKTHBHOM (popme 12 12 12 36
IIpaktiueckue 3anstus (113) 18 18 18 54
- B TOM YMCJIE B HHTEPAKTHBHOH (opme 8 8 8 24
Jlaboparopusie pabots! (JIP) 28 28 28 84
Kontpoins camocrostensHoit padotsr (KCP) 2 2 2 6
CamocrosiTeabHas padora cryaedaTos (CPC) 72 72 72 216
M3ydyeHue TeopeTHIeCcKOro MaTepuaa 16 16 16 48
5 Ioaroroska k JIP, odpopmienue or4yera, moaro- 20 20 20 60
TOBKA K cJjaue oT4era u Teopuu K JIP
MuauBuayanpHbIE 3aJaHUS 10 PEIICHUIO 3a/1a4 20 20 20 60
IMoaroroBka K KOHTPOJILHEIM PadOTaM, TECTUPOBAHHIO 16 16 16 48
HToroBelii KOHTPOJIb (IPOMEXKYTOUHAS ATTECTALIUS 72
3 36 - (36)* 36
00ydJaromuxcsi) 1o AUCIUILUIMHE: IK3aMeH / 3a4eT (108)*
4 | TpynoémMKoCTh IUCIMIIMHBI, BCETO
B yacax (1) 180 144 180 504
B 3a4éTHBIX eqununax (3E) 5 (180)* 5 (540)*
4 (5)* 14
asy*
* - st cnenuansHocty 17.05.02
4 Conep:xaHue y4eOHOM IMCUUIINHBI
4.1 MoayabHbIi TeMATHYECKUH NJIaH
Tabmuma 4.1. Tematndeckuid IJIaH O MOAYJISIM y4eOHOH TUCIIUILIHHBL
Ho- Kosmuecrso yacos (ounas ¢gopma Tpy-
Mep Howmepn 00y4yeHHs1) H BH/IbI 3aHSATHH JI0eM-
yuel- | HauveHoBanue | Howmep n HanmenoBaHue
HOIO pasnena TeMbl JUCHHUILTHHBI AynuTopHasi padora Hpove- roen
MO- | HCIMIUIMHBI wyroun. | CPC | a1
JyJist Beero | JI | I3 | JIP | KCP | artrecr. 3E
1 2 3 4 5 6 7 8 9 10 11
1 1. Mexannka | 1. Kunemaruka 4 2 0 - 4 8
2. JlnHaMMKa 10CTyIa- 7 2 1 4 - 7 14
TEJIBHOTO JIBHIKCHUSI
3. JluHamuKa Bpara- 15 3 4 8 - 15 30
TEJIBHOTO JIBIKCHUS
4. Pabora. Dueprus 4 2 2 0 - 4 8
5. DIeMeHTBI MEXaHUKH 2 2 0 0 - 2 4
CIJIOLIHBIX CPEN
Bcero no moayiio: 64 gac. / 1,8 3.e.
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2. Koneboanus | 6. Kunemarnka KoseGanmit 5 3 2 0 - 5 10
H BOJIHBI 7. nnamuka KoneOaHui 12 2 2 8 - 12 24
8. BonHbl 6 2 2 0 2 6 12
Bcero no moayiio: 46 gac./ 1,3 3.e.
3. Tepmoan- 9. MonekynspHO-K1He- 9 3 2 4 - 9 18
HAMMKA U THYECKasl TEOPHUs
cratucTuyec- | 10. deHoMeHOmOrMYe- 3 2 1 0 - 3 6
Kasi pusuka CKasi TepMOJIMHAMHUKA
11. DnemeHTsI Husnye- 5 1 0 4 - 5 10
CKOM KHHETHKH
Bcero no moayiio: 34 gac. /0,9 3.e.
IIpomesxyToUHast aTTeCTaLUs JK3aMeH 36 36
180
Hroro 3a 1 cemectp: 72 |24 | 18 | 28 2 36 72 53e.
4. daekTpo- 12. DnexTpuyeckoe 1o- 17 4 5 8 - 17 34
CTATHKA H Jie B BAKyyMe
MOCTOSIHHBI I 13. TIpOBOTHUKH B AJICK- 2 1 1 0 - 2 4
JJIeKTpuiec- TPHYECKOM HOJIe
KHii TOK 14. JIn3neKTpuKH B 3J1€K- 3 2 1 0 - 3 6
TPHYECKOM MOJIe
15. TlocTosiHHBIN 3J1eK- 8 2 2 4 - 8 16
TPUYECKUI TOK
Bcero no moayiio: 60 ugac. /1,7 3.e.
5. Marneru3sm | 16. MaraurocraTuka 15 4 5 4 2 15 30
17. MarauTHOE 110JIe 7 2 1 4 - 7 14
B BELIECTBE
18. DnexTpomMarHuTHas 8 2 2 4 - 8 16
MHIyKIUS
19. DnekTpoMarHuTHBIC 7 3 0 4 - 7 14
KoJIeOaHus
20. YpaBHenust Max- 2 2 0 0 - 2 4
cBeIUTa
21. DieKTpoMarHuTHbIE 3 2 1 0 - 3 6
BOJIHBI
Bcero no moxyiio: 84 1ac. /2.3 3.¢.
IIpomesxyTouHast aTTeCTaLlUs H"i?;gie/}{(];;?:;::)}rm -(36)* - (36)*
Hroro 3a 2 cemecTp: 72 |24 | 18 | 28 2 72 4];%'
6. OnTuka 22. UnrepdepeHus 8 2 2 4 - 8 16
23. ludppakims 10 313 4 - 10 20
24. Monspuzaryst 10 3 3 4 - 10 20
25. TorTioeHne U JWCTIepeHst 1 1 0 0 - 1 2
Bcero 1o moynio: 58 wac. / 1,6 3.e.
7. KBanToBasi | 26. KBaHTOBBIC CBOICTBA 7 2 1 4 - 7 14
uzuka DJIEKTPOMArHUTHOTO
U3ITy4CHUS
27. TnanerapHas MoJIeNb 8 1 1 4 2 8 16
aToMa
28. KBaHTOBasi MEXaHUKA 7 3 4 0 - 7 14
29. KBaHTOBO-MeXaHHUe- 2 2 0 0 - 2 4
CKOE OIHMCAHHE aTOMOB
30. OnTHyecKue KBaHTO- 5 1 0 4 - 5 10
BBIC T€HEPATOPbL
31. KBanToBas craTu- 2 1 1 0 - 2 4
CTHKA
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32. DneMeHTBI (pU3UKH 8 2 2 4 - 8 16
TBEPJIOrO Tena
Bcero no momymo: 78 wac. /2,2 3.e.
8 | 8. Snepnas 33. OcHOBBI (HU3UKH 3 2 1 0 - 2 5
¢usuxa. ATOMHOTO s1JIpa
®usnyeckas 34. DnemeHTapHbIC Yac- 1 1 0 0 - 1 2
KapTHHA THIIBI
MHpa 35. ®usnueckas Kap- 0 0 0 0 - 1 1
THHA MHpa
Bcero no mogymo: 7 gac. /0,2 3.e.
IIpomexyTouHas aTTecTanus 9K3aMeH 36 36
Hitoro 3a 3 cemectp: 72 | 24|18 | 28| 2 36 7 | 1%
504
Beero 216 |72 54 | 84 | 6 72 216 | 43¢

* ons cneyuanvrocmu 17.05.02

**/labopamopnas paboma mpebyem 4 ayo. yaca: 2 uaca Ha gbinoHenue u 2 Ha npuem/coawy

**% Brarouaem pabomy ¢ meopemuyeckum Mamepuaiom, NOO20MOGKY K NPAKMUYECKUM 3AHAMU-
M, 8bINONIHEHUE UHOUBUOYATbHBIX 3A0aHUl O MeMam, N0020MOBKY K KOHMPOIbHbIM pabomam,
Mecmupo8anuo

4.2 Copep:xaHue pa3esoB U TeM yueOHOi Z[l/IC].ll/llIJIl/IHLII
Mopayas 1. Paznen 1. Mexanuka
JI-11 gac, I13-9 gac, JIP- 12 gac, CPC-32 gac.

Tema 1. Kunematuka.
OCHOBHbIE KHHEMAaTUYECKHE XapaKTEPUCTUKU MPSIMOJIUHEHHOTO U KPUBOJIUHEHHOTO
JIBUKEHHUS: CKOPOCTh U ycKopeHHe. HopManibHOE U TaHreHIuanbHoe yckopenue. Ku-
HEMaTHKa BpalllaTeIbHOTO IBIKEHMS: YIJIOBas CKOPOCTb M YIJIOBOE YCKOpEHHE, HX
CBSI3b C JIMHCIHBIMU CKOPOCTBIO M ycKopeHueM. [IpsiMast u oOpaTHas 3a1ayu KHHEMa-
THUKH. 3aKOHBI PaBHOMEPHOTO U PaBHONEPEMEHHOTO IBIDKEHHS. IIpocrpaHcTBO M
Bpemsi B MexaHnke HpioTona. CucreMbl KOOPAMHAT U UX npeodpa3zoBanus. Pusnye-
CKMil CMBICJI IPOU3BOIHON U HHTErpaJa.

Tewma 2. luHaMuKa MOCTYNATEIbHOTO JIBHIKCHHUSL.
MuepuunanbsHble cUCTeMbl OTcueTa U nepBbld 3akoH HetotoHa. Bropoii 3akon Hero-
ToHa. Macca, UMIyJbC, Cuila. YpaBHEHUE JIBUKEHHS MaTEpUATbHON TOUKH U Mexa-
Huueckoll cucmemsl. TpeTuil 3akoH HpIOTOHA M 3aKOH COXpaHEHHs UMITYJIbCa. 3aKOH
BCEMHUPHOTO TATOTeHWS. CWIIBI YIIPYTOCTH W TpeHus. MHTerpupoBaHue ypaBHEHHiA
JBHKEHHs, POJIb HAYAJIBLHBIX ycJoBHii. LleHTp Macc MexaHH4YeCKOH CHCTEMbI, 3aKOH
JBH/KEHMS LIeHTpa Macc. /[BukeHHe TeJl ¢ MepeMEeHHOH MacCoi.

Tema 3. [luHaMuKa BpallaTeIbHOTO JBUYKEHUS.
MoMeHT uMnyJibca MaTepHaJbHOW TOUKH U MEXaHUYECKON CUCTEMBI. MOMEHT CUJIBIL.
YpaBHeHHE MOMEHTOB. 3aKOH COXpaHEHHS MOMEHTa MMITYJIbCa MEXaHHMUECKOW cHc-
TEeMBI. [IBHKEeHHE B M0JIe MEeHTPAIbHBIX cui. 3akonbl Kenepa. OCHOBHOMW 3aKOH JIH-
HaMUKU BpalllaTeJIbHOTO IBUKEHHS TBEPAOTO TeJla C 3aKPEMJICHHON OChIO BpAIllEHUSI.
MowmenT nmnynsca tena. MoMent unepuuu. Teopema Illreiinepa. I'mpockonuyeckue
cuiibl. THpocKonbI M X IPUMeHEeHHe B TEXHHUKE.

1
KypcuBom 1 sxupHbIM IIPUQTOM BHIIEICHO PACIIUPEHUE COEPIKaHMUs Kypca GpU3HKH
oobemoM cootBeTcTBeHHO 11 M 14 3E mo cpaBHeHuto ¢ kypcom odbemom 9 3E.
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Tema 4. Pabora. DHeprusi.
Cuita, paboTta W MOTCHIMAIbHAs SHeprus. KoHcepBaTHBHBIC 1 HEKOHCEPBATHBHBIE CH-

nbl. PaboTa M KMHETHYECKas: SHEPrHs IPH MOCTYNATEIFHOM W BpAIIaTeIBHOM JIBIDKE-
HUH. 3aKOH COXpaHEHHs MOTHON MEXaHMYECKOW SHEPTUH B IMOJIE OTSHITUATIBHBIX CHII.
Cpsi3p MeXKIy CHJIOW UM MOTeHIHMAJbHOW 3Heprueil. I'pagueHT ckajasipHoll (pyHKUIMM.
CTONKHOBEHHS Tel. AOCOIIIOTHO YIPYroe CTONKHOBEHHUE.

Tema 5. DiIeMEHTHI MEXaHUKH CIUIOUIHBIX CPE]l.
OO0mme CBOMCTBA XUIKOCTEH U ra3oB. Cmayuonaproe meyenue udeaibHol HCUOKOCHIU.
VYpasuenue bepnynnu. YpapueHusi ABHKEHUs] H paBHOBecHs! )KHAKOCTH. eanbHo ymi-
pyroe Teno. Ympyrue HampsokeHus U nedopmanuu. 3akoH ['yka. Moxyns FOHra. duep-
rus ynpyrux aegopmanmii TBepaoro reJa.

Moayasb 2. Paznea 2. KosieGanus ¥ BOJIHBI
JI-6 uac, I13-3 uvac, JIP- 4 vac, CPC-15 gac.
Tema 6. KunemaTtuka KojicOaHUH.
AmmuuTyza, yactota U (asza KoyebaHuii. 3aKOH rapMOHHYECKHUX KOJeOaHUH; HX H30-
Opaxenue Ha rpadukax u eexkmophwvix ouacpammax. Cioxenue konebanuit (buenus,
durypst Jluccaxy). Pazrooicenue u cunmes koiebanuil. BeKTopHoe onucaHme cJioxKe-
HUS KoJIeDaHuIA.
Tema 7. IluHaMuka KoJIeOaHHH.
WneansHelit rapMoHndeckuil ocmniarop. Ksasuynpyras cuna. YpaBHEeHHE UAeallb-
HOT'O OCHIIIIATOpA M ero pemeHue. MastHuku. [IpeBpamieHus sHepruu npu Kojeda-
HUsIX. CBOOOIHBIC 3aTyXaromue KojeOaHHs OCHWILIATOpA ¢ MOTepsAMH. BBIHYXIeH-
HBIe KoneOanus. Pe3oHaHc.
Tema 8. BonHbI.
BonnoBoe nBmkenwe. [lnockas rapMoHMYeckas BoNHA. J[TMHA BOJIHBI, BOJHOBOE
4mcio, (a3zoBas CKOpOCTh. YpaBHEHUE BOJHBEL. OJHOMEpPHOE BOJIHOBOE YpaBHCHHE.
Ynpyeue 6onnvi. Unmepgepenyusa eonn. Cmosauue 60:nvl. BonnoBoe ypaBHeHHe B
MPOCTPAHCTBE.

Mopayas 3. Pazgen 3. Cratucruyeckasi pusnka ¥ TepMOAMHAMUKA
JI-4 uac, I13-2 yac, JIP- 4 gac, CPC-10 uac.

Tema 9. MonekynapHO-KMHETHYECKAS TEOPHSL.
ITapameTpsl cocTosiHUS UaeanbHOro rasa. lasnenue raza ¢ Touku 3penuss MKT. Pas-
HOpacTpe/eNIeHHe YHEPTHH MOJIEKYJIBI TI0 CTEIICHSIM CBOOOBI. Y paBHEHHE COCTOSHHUS
UJICAIBHOTO Ta3a. 3aKoHbl A u3omnpoueccoB. CpeqHeKBagpaTHYHas CKOPOCTh. Pe-
anvHvle easvl. Ypasuenue Ban-oep-Baanvca. Kputuueckasi msorepma. Juacpammul
@aszosvix cocmosnuil. Pactipenenenne MakcBenia 1uist MOyl U IPOEKIUI CKOpO-
CTH MOJIEKYJT MACANBHOTO ra3a. DKCIIepUMEHTAIbHOE 000CHOBAHHUE pPaCIIpeIeIICHHS
Maxkcsenna. Pacnpenenenne bombrmana n Gapomerpuueckas ¢opmyina. da3oBbie
npeBpalleHust.

Tema 10. DeHOMEHONOrHYECKAS] TEPMOAUHAMHUKA.
TepMmoanHaMHuYeckoe paBHOBecHE U Temmeparypa. HyneBoe Hauamo TepMoIUHAMU-
Kd. OMOupHyeckas TeMneparypHas mkana. Keazucmamuyeckue npoyeccol. O6paTu-
MBbIE U HEOOPAaTHMBIC MPOLECCH. DHEPTHsT MOJICKYIIbI, BHYTPEHHSS SHEPTHs Hcalb-
Horo rasza. llepsoe Hayayo TepmMoauHaMuku. TemnoeMkocTb. YpaBHeHue Maiiepa.
W3oxopuueckuit, 1300apuyecKuil, N30TePMUIECKUH, afnabaTHIECKUI IPOIECCHI B
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uacanbHBIX razax. [IpeoOpazoBaHue TEIUIOTHI B MeXaHW4YecKyto padboty. [{ukn Kapho
U ero KO3 (QHIUCHT MOJIE3HOTO NEHCTBUL. DHTpONHs. Bmopoe nauano mepmoouna-
Muku. CBA3b TEMJIOEMKOCTH MI€AJbHOT0 ra3a ¢ YHCJIOM CTeneHeil CBOOOIbI MOJIeKYJI.
MonauTponuyeckuii mpouecc U ero YacTubie caydan. Kiaccuueckasi Teopusi Tenjioem-
KOCTH TBepAbIX Tel. 3akon liononra u Itu.
Tema 11. DneMeHThI PU3NUECKON KMHETHKH.

SAsnenus nepeHoca. Jnuddys3us, TEIONPOBOIHOCTh, BHYTPEHHEE TpeHHE. bpoyHOB-
CKO€ JIBHKEHHE. YHCI0 CTOJIKHOBEHUI U JJHHA CBOOOJHOIO mpodera MoJieKyJ uie-
AJILHOTO ra3a. JMnupuyecKkue ypaBHeHus nepenoca: ®uka, ®ypoe u Hootona.

Monyan 4. Pazien 4. DJ1eKTPOCTATHKA M NIOCTOSAHHbIN 3J1eKTPHYECKU TOK
JI-6 gac, I13-6 gac, JIP-12 wac, CPC-24 gac.

Tema 12. DnexTpuueckoe mose B BaKyyMe.
3akoH Kyrnona. HanpspkeHHOCTD 3I€KTPOCTaTHUECKOTO IO M IPUHITUI CYTIEPIIO3U-
. Pabora mo mepememieHHIo 3apsma B dJeKTpudeckoM moie. [loTeHnmanbHas
SHeprus, noreHuuan. PasHocte noreHnuanoB. Teopema ['aycca B uHTErpaibHOH
bopMme u ee npumenenue Ons pacuema snekmpuveckux noneti. Teopema Iaycca B
nupdepennmnanbHoii gopme. IuBepreHuus BekTopHoro nouasi. Teopema Crokca B HH-
TerpajpHoii u aupdepeHumanbHoii popme. LIUPKYISIUUT H POTOP BEKTOPHOIO MOJIS.
YpaBuenus Ilyaccona u Jlaniaca nis norenuuajia. Teopema UpHinoy.

Tema 13. IIpOBOJHUKY B SJIEKTPUUECKOM TOJE.
PaBHOBecHe 3aps/10B B IPOBOIHUKE. OCHOGHAS 3a0ada IAEeKMPOCMAMUKU NPOBOOHU-
K08. DKBUIIOTCHLUUAIbHbIE MOBEPXHOCTU M CHJIOBBIE JIMHUM 3JIEKTPOCTATHYECKOTO
MoJIsl MEXJy MPOBOAHUKAMU. DIEKTPOCTaTUUECKasl 3aliuTa. EMKOCTh MpPOBOJHUKOB
Y KOHJEHCATOPOB. JHEPrusi CHCTEMbI 3apsKEeHHBIX MPOBOAHHKOB. O0beMHAasI MIOT-
HOCTb YHEPTHH YIEKTPOCTATHUECKOIO MOJIsl. DHEPTHUA 3apsXKEHHOT0 KOHIEHCATOPA.

Tema 14. [IUDIEKTPUKHU B DJIEKTPUYECKOM TOJIE.
DnexTpuueckoe noje aunois. Jumnons Bo BHEMIHEM dnekTpuyeckoM noje. [lomspusa-
U TUDIIEKTPUKOB. OpPHEHTAMOHHBIA W Je(OPMAIIMOHHBI MEXaHU3MBI TMOJISpU3a-
K. BEKTOp 3JEKTPUYecKOro cMemeHus (IeKTpHIeckoi HHAYKIMN). JJimanexTpude-
CKasi POHUIIAEMOCTh BELIECTBA. DIEKTPUUECKOE M0JI€ B OJHOPOIHOM JIUAJIEKTPUKE.
BekTop mosIsipu30BaAHHOCTH THJIEKTPUKA U €ro CBsI3b ¢ 00beMHOI M MOBEPXHOCTHOM
IUIOTHOCTBIO CBSI3aHHBIX 3apsiioB. {H3jIeKTpHYecKasi BOCIPUUMYMBOCTB. ' paHMYHbIe
YCIOBHSI /I BEKTOPOB HANPSIKEHHOCTH IEKTPHYECKOr0 MOJISI H IJIEKTPHYECKOro
cMenieHnsi. O0beMHAasi IOTHOCTh YHEPTUH YIEKTPHYECKOT0 IOJIsI B IMIJIEKTPHKE.

Tema 15. [1oCTOSHHBIN SAEKTPUIESCKUI TOK.
Cuna u mIOTHOCTh TOKa. Knaccuueckas meopus 31eKmponpogooHOCu, YCI08Us ee
NPUMEHUMOCIU U NPOMUBOPEUUS C IKCHEPUMEHMANbHbIMU pe3yabmamamu. 3aKOH
Owma B quddepeHnmanbHol 1 HHTerpanbHol Gopmax. 3akoH J[xoynsa-Jlenna. Diek-
TPOABIKYILAS CHIa HCTOYHKKA ToKa. [IpaBmina Kupxroga.

Mogayas 5. Paznea 5. Marnerusm
JI-8 uac, I13-7 yac, JIP-12 yac, CPC-29 uac.

Tema 16. Maraurocratuka.
MarsutHoe B3aMMOJEICTBUE MOCTOSHHBIX TOKOB. BEKTOp MarHMTHON WHIYKIHU.
3akon bruo-CaBapa-Jlannaca. Cuna Jlopenua. 3akoH AMnepa. J[BuxKeHuUe 3apsioB B
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3JIEKTPUYECKUX W MAarHUTHBIX MNOJSIX. MarHuTHbIA NMOTOK M Teopema ['aycca mist
MarHuTHBIX nosned. TeopemMa o HUPKYISLUM (3aKOH MOJHOrO Toka). Pacuem mae-
HUmMHBIX nosel. MarHuTHOE MoJie ABHIKYIIerocsi 3apsiia. IloTok U HUPKYJISAIUS Mar-
HHUTHOIO noJisl. /luBepreHys U poTop BEeKTOPAa MArHUTHOH MHAYKIMH. [IBH:KeHHe 3a-
PS2KEHHBIX YACTHL B 3JIEKTPHYECKUX M MATHUTHBIX 015X, IpdexT Xosna.

Tema 17. MarHuTHOE IOJIE B BENIECTRE.

MarnuTtHOe 1ojie U MarHUTHBIN JUIOJBHBIII MOMEHT KpyroBoro toka. Hamarnuye-
HUE MarHeTukoB. HampspkeHHOCTh MarHUTHOTO MOJisi. MarHUTHasi MPOHUIIAEMOCTb.
Knaccudukanus maraetukoB. deppoMarHeTH3M. BekTop HAMArHHYEHHOCTH M €ro
CBSI3b € IUIOTHOCTBIO MOJIEKY/ISIDHBIX TOKOB. MarHuTHasi BOCOPHUMYHBOCTH M Mar-
HUTHAsl IPOHNIAeMOCTh. I'paHNYHbIE YCIOBHUS HA MOBEPXHOCTH pa3iesia ABYX MarHe-
THKOB. O0beMHasi IJIOTHOCTh YHEPTHH MATHUTHOTO MOJIsI B BelleCTBe.

Tema 18. DIeKTPOMATHUTHAS HHAYKIIHS.
DEeHOMEHOJIOTHS 3JIEKTpOMarHUTHOW MHAYKIUH. IlpaBuno Jlenua. YpaBHeHue
9JIEKTPOMAarHuTHONM uHAykiuu. CaMouHaykuus. BzanMomnaykuusa. WHIyKTUB-
HOCTb COJICHOWJA. Briutouenue u omkioueHue Kamywku om UCmoYHUKa nOCMOsH-
HOU 20c. DHEPTUs MATHUTHOTO TOJIs. PU3NKA YJIeKTPOMATHUTHOH MHIYKIAA. Brx-
peBoe dJ1eKTpHYecKoe mose. Tok cMeneHust.

Tema 19. DieKkTpOMAarHUTHBIC KOJTEOAHUS.
Tlapmonnyeckue KonebaHus B KOHType. DHepreTHYecKue Iporeccsl B KOHType. Boi-
HOBOE COIPOTHBIICHHE. 3aTyXafollie KojeOaHus B KOHType. PeakTWBHBIE (€MKOCT-
HOE W MHIYKTUBHOE) CONPOTHBICHUSA. XapaKTEPUCTHKH 3aTyXaHUs. BRIHYXIICHHEIC
KoJleOaHMs B MOCIIEIOBATEIFHOM KOHTYpe. Pe3oHaHc. Pe3oHaHCHBIC KpUBBIC [UIS 3a-
psna, HanpsKeHUs, Toka. MeToi BEeKTOPHBIX AMarpaMM.

Tema 20. YpaBHenus Makcpesia.
Cucrema ypaBHeHHIT MakcBeilta B WHTErpajbHON (opMe W (PU3NYECKHH CMBICI €
ypaBHeHUH. Cucrema ypaBHeHmii Makcseilia B quddepeHumnanbHoii gpopme.

Tema 21. DIEKTPOMAarHUTHBIC BOJIHBIL.

[Trockue u cepudeckne 37IeKTpOMarHuTHEIE BOIHEL [IpaBast Tpoiika BektopoB E, B,
v. BonnoBoe ypaBHenue. [lonspusanus BoaH. BoaHoBoii BekTop. BosiHOBOE ypaBHe-
HHUe IS 3JIeKTPOMArHUTHOro noJisi. OCHOBHbIE CBOICTBA 3J1€KTPOMATHUTHBIX BOJIH.
JHepreTuyeckne XapaKTepUCTHKH 3JIeKTPOMATHUTHBIX BOJIH. Bextop IloiinTunra.

Mopayas 6. Pazngen 6. Ontuka
JI-6 gac, I13-6 gac, JIP-12 gac, CPC-24 gac.

Tema 22. Uatepdepenums.

WuTepdepeHnonnoe moje oT IByX TOUCUHBIX HCTOYHUKOB. Bpemennast u npocrpan-
crBennasi korepentnoctb. OnbIT IOHTa. HHmeppepomemp Maiixenscona. atepde-
PCHLIUS B TOHKUX IUICHKAX. MHo201yuesas unmep@epenyus..
Tema 23. Audpaxims.

IIpunnun Troiirenca-Openens. Meron 300 ®@peHeiss. AMILIUTY/AHbIE U (a30Bbie 30H-
Hble maacrunkn @®penensi. Tudpaknus PpeHens Ha npocTedmmx mperpanax. Ju-
¢bpakuus Opaynrodepa. Audppaxuust @paynrodepa Ha mesnu u peumerke. Judpak-
IIMOHHAs PelIeTKa Kak CIeKTPaIbHBIN mproop. Paspewmaromas cnocod6HocTs andpax-
uuonnoii pemerku. Audppaxuust Bparra. [lousmue o eonoepaguueckom memooe no-
JIYHeHUs U 80CCMAHOBIEHUS U300PANCEHU.
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Tema 24. [Nonspu3aiusi.
®dopMa ¥ CTENEeHb MOSAPU3ANA MOHOXPOMATHYECKUX BOJH. [lonydeHne W aHaIM3 JH-

HEWHO-TIOJISIPU30BaHHOrO CBeTa. 3akoH Maimoca. OTpaskeHue W nmpejoMieHHe CBeTa Ha
rpaHuIle pasjesia IByX JudjieKTpukos. @opmy.sl Openesnst. [losHoe oTpakeHue u ero
npuMeHeHUe B TeXHUKe. BoiHoBoOIbI U cBeTOBObL. 3aKkoH bproctepa. Jlunetinoe 08yny-
uenpenomaenue. Ilpoxooicoenue ceema uepes auHetinvle ghazosvie naacmunku. Hckycem-
eennas onmuyeckas anuzomponust. L{upxynapuasa ¢hazoeas anuzomponus. DneKmpoon-
mudecKue U MAaeHUMoonmuyeckue ghgexmol.
Tema 25. IornonieHne U AUCHEPCHs BOJIH.

DeHOMEHOJIOTHSI TIOTJIONMIEHNSI U JUCIIEPCHU CBeTa. Moaeab cpeabl ¢ AUCHEpCHei.
®da3zoBasi ¥ TPyNNoOBasi CKOPOCTh BOJIHBI. HopmasibHasi 1 aHOMaJIbHas JUCTIEPCHST.

Mopayas 7. Paznen 7. KBantoBas dpuzuka
JI-7 gac, I13-4 gac, JIP-4 gac, CPC-15 gac.

Tema 26. KBaHTOBbIE CBOMCTBA AIEKTPOMArHUTHOTO U3JyYEHHUSI.
Wznydenue HarpeTsix Ten. CHeKTpanbHBIE XapaKTEPHCTHKH TEIJIOBOTO M3ITyUYCHUS.
3akonbl Kupxroda, Credana-bonsiimana nu Buna. AGCOIIOTHO YepHOE Teno. Dopiy-
na Panesi-[icunca u «ynempaguonemosas kamacmpogay. I'mnoresa [Inanka. Kan-
TOBOE OOBSICHEHHE 3aKOHOB TEIUIOBOTO M3TydeHHs. KopmyckyaspHO-BOIHOBOII nya-
mu3M cBera. SBinenue Qortodrddekra. YpaBHenne OitHmTeiHa mns Gortodrddekra.
OnbIT Bore. 9pdext Komnrona.

Tema 27. [lnanetapHas MOAEIb aTOMA.
Mogens atroma Tomcona. OnbiTel Pesepdopaa mo paccesuuro anbda-gactun. SAnep-
Hast MOJIETIb aTOMa. DMIIUPHUYECKNE 3aKOHOMEPHOCTH B aTOMHBIX cIeKTpax. Popmy-
na bansmepa. Monenb aroma bopa. Cxema SHEpreTHYeCKUX YpOBHEH B aTOME BOJIO-
poza. JIuneiiuaTbie cieKTPbI ATOMOB.

Tema 28. KBaHToBas MexaHHKa.
Kopmyckynsapro-BonHOBOK myamn3M. I'mnore3a me bpoims. Omeitel [I3BHCCOHA U
Ixepmepa. udpakims mukpodactun. [Ipuammn HeonpeneneHHocTH [ eiizenbepra.
BonHoBast QyHKIHMS, €¢ CTATHCTHYSCKHIA CMBICI M YCIIOBHS, KOTOPHIM OHA JTOJDKHA
YIOBIETBOPATh. Ypasnenue Llpeduneepa. Keanmosas uacmuya 6 oOHOMepHOU no-
menyuanbHol ame. OMHOMEPHBIil MOTEHUHAIbHBII Mopor U dapbep. FapMoHUYeCKHI
ocuuIATOp. POHOHBI.

Tema 29. KBaHTOBO-MEXaHMUYECKOE ONKCAHUE aTOMOB.
Cranmonaproe ypaHenue llpeaunrepa mans atoma Bogopona. BomHoBeIe GyHKINH
Y KBaHTOBBIE uncia. [IpaBuna orOopa A KBaHTOBBIX mepexonoB. Onwim [[Imepna u
Tepnaxa. Ipdexr 3eemana. CTpoeHHe AaTOMOB U IEPHOANYECKAS CHCTEMA XMMHYECKHX
snemenToB JI.F1.Menneneesa. [Topsiiok 3an0/1HEHUs 3JIEKTPOHHBIX 000104 EK.

Tema 30. OnTuyeckue KBaHTOBbIE T€HEPATOPHL.
CroHTaHHOE M MHIyLHPOBAaHHOE U3ilyueHue. IHBepcHOe 3acereHrne ypoBHEH aKTUB-
HOH cpenbl. OCHOBHBIC KOMIIOHEHTHI J1a3epa. Y CIOBUE YCHJICHHS U TeHEepallui CBeTa.
OcobeHHOCTH Na3zepHOro n3aydeHus. OCHOBHBIC THIIBI JIa3ePOB W HX IPHMEHEHHE.
MonaoBasi CTPYKTypa ONTHYECKHX pPe30HATOPoB. CHeKTPAJIbLHBIH COCTaB H3JIy4eHMs
Ja3zepoB. KorepeHTHOCTD J1a3epHOro M3JIy4YeHHs].

Tema 31. KBaHTOBasl CTATHCTHKA.
KBaHTOBBIE CHCTEMBI OJMHAKOBBIX YaCTHII. "p“Hl[HH TOKIACCTBEHHOCTH KBAaHTOBBIX
yactul. CHMMeTpUYHbIC H AHTHCHMMETPHYHBIE COCTOSIHUSA (BOJTHOBbIe PYHKIMH)
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TOXKIECTBEHHBbIX MUKpoYacThll. bo3onel n ¢pepmuonel. Ilpunuun Mayan. KBanToBbie
cTaTucTH4yeckue pacnpeneienust Bose-Jiinmreiina u ®epmu-JAupaka. IlnotHocTs
4YHCJIa KBAHTOBBIX COCTOSIHMIA. JHeprust ®epmu.

Tema 32. DneMeHThI (HU3UKH TBEPIOTO TEa.

JIBH:KeHHe J1eKTPOHOB B NepuonYecKoM moje kpucraaia. CTpyKTypa 30H B METall-
Jax, MOJTYNPOBOAHUKAX M AWdIEKTpuKax. [IpoBognmocts MetaiuoB. CoOCTBEHHAs 1
IIPUMECHAs IPOBOAMMOCTb IIOJIYIPOBOJHUKOB. YpoBeHb DepMM B YUCTBIX U IIPU-
MECHBIX NOJYyNPOBOAHUKAX. J(noasl. 3anuparomuii cioi B MOIynpoBogHUKAX. Tem-
nepaTrypHasi 3aBHCHMOCTb IIPOBOJUMOCTH MOJYNPOBOJHUKOB. DOTONPOBOAUMOCTH
noJrynpoBoaHukoB. IIponecchl reHepanuu M peKOMOMHALMU HocUTesdel 3apsina. -
(dexT Xosu1a B MeTa/LlIaX H HOJIYyNPOBOJAHUKAX.

Moayas 8. Paznen 8. Anepnas puznka. Pusnyeckas KapTUHA MUpa
JI-3 gac, I13-1 gac, JIP-0 gac, CPC-4 gac.

Tema 33. OcHOBBI (PM3HKH ATOMHOTO SJIPA.
CocTaB aTOMHOTO sipa. XapaKTepUCTUKU spa: 3apsi, Macca, SHEPrusl CBS3U HYKIIO-
HOB. PajgnoakTuBHOCTh. BUJIbI U 3aKOHBI PaJInOAKTUBHOIO U3yudeHUs. SepHble pe-
akinu. Jlenenne sanep. Cuntes suep. JleTekTupoBaHue saepHBIX W3MydeHui. IToHs-
THE O JO3UMETPUM U 3amure. CIMH M MAaTHUTHBIA MOMeHT sigpa. CBoiicTBa u 00MeH-
HBIil XapakTep siiepHbIX clil. EcTecTBeHHAs1 M HCKYCCTBEHHAsl PalHOAKTHBHOCTD. Mc-
TOYHHKH PAIMOAKTUBHBIX H3Ty4YeHHid. 3aKOHBI COXPAHEHHUsI B SIEPHBIX PeaKIHUsIX.

Tema 34. DneMeHTapHbIe YaCTHUIIBL.
DyHIaMeHTabHbIE B3aUMOJICHCTBUS U OCHOBHBIE KJIACCHI dJIEMEHTapHbIX YacTull. Yac-
THUIIBI U aHTUYACTHUIIBL. JlenToHsl U afaponbl. KBapku. DnekTpociaboe B3auMOIeiiCTBHE.
CrangapTHasi MojeJb 3jeMeHTapHbIX YacTul. Ilpodiema o0beguneHust pyHaamen-
TaJbHBbIX B3AUMOJACUCTBHHU.

Tewma 35. duznueckas KapTUHA MHUpA.
OCOOEHHOCTH KIIAaCCHUYECKOM, HEKJIACCUYECKON U COBPEeMEHHOM (hr3uku. MeTooio-
THsl COBPEMCHHBIX Hay4YHO-HCCIICAOBATEIBECKUX MporpaMm B obmactu ¢usuku. Oc-
HOBHBIE JOCTIDKEHHS U NPOOJeMbl cyObsaepHON ¢pu3uku. IlonbTku o0bequHEHNS
(yHIaMeHTaIBHBIX B3aUMOICHCTBUH WM CO3TaHUS «TeopHH Bceroy». CoBpeMeHHEIE
KOCMOJIOTHUECKHUE Mpe/icTaBIeHus. VI3MeHeH s B TEXHUKE U TEXHOJIOTUSX KaK Clel-
CTBHE HAYYHBIX IOCTIDKCHHUH B oOnactu Qusuku. Dusndeckas KapTHHA MHPa Kak
¢dunocodcekast kareropust. [lapagurma HeroToOHA 1 9BOTIOIMOHHAS TTapauTMa.

4.3 I[lepeueHb TeM NPAKTUYECKUX 3AHATHI

Tabnuma 4.2. TemMbl IPaKTHUECKUX 3aHATHI

Ne Paznen
HaumeHoBaHNe TeMbI IPAKTHYECKOT0 3aHATHS
ILI. | JUCHMILUIMHBI
1 2 3
1 1. MexaHuka Kunematnka u JuHaMuKa MaTepraIbHON TOUKH U MIOCTYHATEIb-

HOI'O JIBHKEHUS

Pa6ota, MOIIIHOCTB, SHEprus
JlMHaMHKa BPAIIATEIbHOTO ABUKEHHUS
DJIeMEHThI MEXaHUKH CIUIONIHBIX CPell
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1 2 3
2 | 2. Konebanns u | KonebaTenpHoe ABMKEHHE
BOJTHBI BonnoBoe aBruxenue
3 | 3. Cratuctuue- | MoneKysIpHO-KHHETHIECKas! TEOPHS BEIeCTBA
ckast pusnka m | 3aKOHBI TEPMOANHAMUKHI
TepMoarHamMuKa | CTaTHCTHYECKHE paclpefeleHus. Y paBHEHHS IepeHoca
4 | 4. Dnextpocra- | DIEKTPOCTATUYECKOE MOJIE B BAaKyyMe
THKA ¥ IOCTO- DIeKTPOCTaTHUECKOE 110JI€ B JUNICKTPUKAX U NPOBOJIHUKAX
SIHHBIH TOK ITocTOosIHHBIH 271EKTPUUECKUI TOK
5 | 5. Margerusm MarnuTHoe 1nosje B Bakyyme
MarsutHoe 1oJe B BEIECTBE
DIeKTPOMArHUTHAsT MHTy KLU
OneKTpOMarHuTHbIE KOIeOaHus
6 | 6. OnrTuka T'eomerpuueckas ontuka
Wutepdepenius ceera
Judpakuus ceeta
Ionspuzauus ceera
7 | 7. KBanroBas TennoBoe u3ryueHne
¢busnka dotoaddekt, cBeTOBOE NaBiIeHUE
DHEepreTUYECKUi CIIEKTp aTOMOB U MOJIEKYJT
3onHas Teopusi. [lomynpoBogHUKH
8 | 8. fAnepnas pu- | DneMeHTHI sepHOH U3NKH

3HKa

4.4 IlepeueHb TeM J1a0OPATOPHBIX padoT

Tabnuma 4.3. Temsl 1a6opaTopHBIX paboT

Pazgen
JUCIHILIMHBI

HaumeHnoBaHue TeMbl J1a00paTOpPHOii padoThI

2

3

1. Mexanuka

Omnpenenenre o0beMa MUIHHAPA

CTraTUCTUKa BpEMEHH PEaKIK YeJIOBeKa

OnpeneneHue MIOTHOCTH TBEPIOTO Telia

OmnpeneneHre yCKOPEHUsI CBOOOIHOTO HaJeHHUs C TIOMOIIBI0
MalluHbl ATBya

HccnenoBanue coymapeHuii mapos

Mastark O6epOeka

OmnpeneneHne CKOPOCTH TOJIETa TyIH METOJIOM OaTUCTHIECKO-
o MasgTHHKA

HccnenoBanue nperneccuu rupockorna

MastHuk MakcBemna

Omnpenenenre KO3QQUIMSHTA TPESHHS TIOKOS M CKOJIBKEHHUS

2. Konebanus u
BOJIHBI

Duznueckuil MasiTHUK

OmnpezeneHne ycKOpeHHs: CBOOOAHOTO MaJeHHs METOIOM 000-
POTHOTO (PU3MYECKOTO MasgTHUKA

OnpeneneHre MOMEHTa UHEPLUHU TeJ METOJOM KPYTHIIBHBIX KO-
nebGaHuit

33




3

N3zyuenne cBoOOJHBIX KOIEOAHUH NPY>KHHHOTO MasiTHUKA
Hccnenosanue ynpyrux xoiebanuit

Omnpenenenne koG duIMeHTa TPEHUs KAaUSHUSI METOO0M Ha-
KJIOHHOTO MasiTHUKA

HccnenoBanue BBIHYXICHHBIX KOJICOAHUN 1 Pe30HaHCa
M3y4eHue cBsA3aHHBIX KoJleOaHUH (U3NUECKUX MASTHHUKOB

3. Crarucrude-
ckast pu3uKa u
TEPMOJUHAMHKA

Omnpenenenne BI3KOCTH KAAKOCTH MeTooM CToKca
OmnpeneneHue mokasarens aquadaThl A1 BO3IyXa

W3mepenne ko dUIeHTa BA3KOCTH KHUIKOCTH U OMpPEeTICHUE
SHEPrHU aKTHBALUK

Hcenenosanue 3aBUCHMMOCTH KO3 (HUIMEHTA MTOBEPXHOCTHOTO Ha-
TSDKEHHUS BOJIBI OT TEMIIEPATyPbl

M3mepenne TeruIopU3NIecKuX XapaKTePUCTUK TBEPIBIX T KBa-
3WJIMHEHHBIM METOJIOM

W3mepenne TemneparypHoro koddduinenra JuHeitHoro pac-
IIHPEHUS

4. Dnekrpocra-
THKa U TIOCTO-
SITHHBIN TOK

W3ydeHue anexTpoHHOTO OcHmorpada

HccnenoBaHue 251eKTpOCTATHUECKUX MTOJIEH

M3mepenne eMKOCTH KOHIECHCATOpA U JHAJIEKTPUUECKON MPOHU-
1[aeMOCTH

I'pagyupoBka Tepmonapsl

Omnpenenenne 3M€KTPOIBIDKYIIEH CHIIBI M BHYTPEHHETO COIpO-
THUBJICHHS UCTOYHHKA TOKA

OnpeneneHne 3MEKTPOABIKYILIEH CHIIBI UCTOYHHUKA TOKa KOM-
HEHCALOHHBIM METO0M

N3yueHne 3aBUCHMOCTH MOILIHOCTH M KO3 (PHUIIUCHTA MTOJIE3HOTO
JICHCTBUSI NICTOYHHMKA TOKA OT HArPYy3KH

5. MardeTusm

OnpeneneHye MarHUTHOW HMHAYKIMKA B MEXIOJIIOCHOM 3a30pe
pudopa MarHUTOIEKTPUUECKOH CUCTEMBI

HccnenoBanue MarHUTHOTO MOJIsI KPYTOBOTO TOKA

Omnpenenenre COCTABISIOIUX BEKTOPA MHAYKIMM MAarHUTHOTO
1oJ1st 3eMJIH € TOMOIIIBIO JJIEKTPOHHO-IIy4€BOH TPyOKU
W3ydenne sBICHUS DIIEKTPOMArHATHOW WMHIYKIUH U B3aWMO-
WHIYKIAN

W3ydenne sBICHHS THCTEpE3NCa C IOMOIIBIO 3JIEKTPOHHOTO
ocmutorpada

WccnenoBanue nuHaMUYECKOM MarHUTHOM BOCIHPUMMYUBOCTHU
MarHeTuKOB

N3yyenue 3aTyxaromux KojieOaHui B KOHType

W3yueHue BBIHYXIEHHBIX KoOJeOaHMH B IIOCIENOBATEIBHOM
KOHTYpe

6. OnTuka

Omnpezenenne nokasaress NPEeIOMIIEHHs TBEPABIX TEN C IOMO-
IIbI0 MHKPOCKOIIA

Omnpenenenue GoKyCHOT0 PacCTOSHUS JTHUH3

Omnpenenenne paavyca KPUBH3HBI JIMH3bI C IOMOLIBIO KOJIEI
Herotona

Ormpezenenne IJIMHBI BOJIHBI CBETa C MOMOIIBIO Koer HproToHa
bunpusma ®Openens
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WuTtepdepeHnns 1a3epHOro CBeTa MpPU OTPAKCHHUH OT TOJCTON
CTEKJISTHHOM TTACTUHBI

JubpakunoHHsle sBieHus (IUdpakiys oT KPyrioro oTBEpCTus,
IIEJIH, ONPECNICHNUE JUIMH BOJIH COCTABJIAIOIIUX €CTECTBEHHOTO
CBETA)

Ornpeznenenne JUIMHBL BOJHBI CBETa C IOMOLIBIO AU(PaKIMOHHON
pereTKu

Wzyuenne siBreHus Aupaknuy cBeTa Ha TUPPAKIIMOHHOU pe-
meTKe

OmnpeneneHre pacCcTOSHIS MEX/Ty IIeIsIMH B orbite FOHTa
Judpaxnns Ha meny, cucTeMax Imenei, 0THOMEpPHOH U JByMep-
HOI M paKInOHHON penIeTKe

Omnpenenenne KOHIEHTPAIIMU pacTBOPaA caxapa MOISIPUMETPOM
OmnpeneneHne cTeneHy NOISPU3ALMH JiazepHOTro jay4a. Mccneno-
BaHue 3aKoHa Masroca u 3akoHa bproctepa

HccnenoBaHue mosysipu3aliMu CBETa, NMPOLIEALIEro 4epe3 Iuia-
CTUHKY U 3aK0oHa Matoca

SIBneHue nonspusauuu ceera: cromna CToeTOBa U MCCIIEOBAHME
3aKkoHa Mairoca

Tlonmywenue u wmccienoBaHKE UIMITHIECKH ITOJSPU30BAHHOTO
cBeTa

M3mepeHue mnokasaressi MPEJIOMIICHUS KUAKOCTH C HOMOLIBIO
unrepdepomerpa Penes

OmnpeneneHre MEPOXOBAaTOCTH ITOBEPXHOCTH C MOMOIIBIO MHK-
pounTepdepomerpa JInHHUKA

7. KBanToBast
¢busuka

HWccnenoanne GoTO31€MEHTOB

Buemnnii porosddexr. ITocrosnnas [Tnanka

CrekTpalibHble XapaKTePUCTUKH (HOTONPOBOAUMOCTH
Omnpenenenne nocrosHHol Credana-bonpiMana ¢ MOMOIIBIO
TIMPOMETpa ¢ UCUe3aloMIei HUTHIO

W3mepeHue TeMiiepaTypbl 1 HHTETPaIbHOTO KOG QUIMEHTa U3-
JIy4CHHUS Tea METO/IOM CHEKTPAJIbHBIX OTHOLICHUH
OmnpeneneHre moctostHHOM [11aHKa ¢ MOMOMIBIO CBETOIMO A
HccnenoBanue TMHEWYATHIX CIIEKTPOB HCITYCKAHHUS C TOMOIIIBIO
MoOHOXpoMaTopa YM-3

M3y4eHue 3aBUCHMOCTH HOTJIOLICHHS CBETA BEIIECTBOM OT JUIHU-
HBI CBETOBOW BOJTHBI

W3ydeHue cnekTpa n3iydeHHs CBETOIHOIA

HccnenoBaHue JIEKTPUIECKUX XaPaKTEPUCTHK HOJIYIIPOBOJHHU-
KOB ¢ omoIisio 3¢ derra Xomra

HccnenoBaHue 3aBUCHMOCTH 3JIEKTPOCOIPOTHBIICHHUS MOITYTIPO-
BOJIHUKOB OT T€MIIEpaTypbl

HccnenoBaHue 3aBUCUMOCTH 3JICKTPOCOIPOTHBIICHUS METAILIOB
OT TeMIIePaTypbI
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5 Metoauueckue YKazanud s 06yqalo1unxm Mo U3y4Y€HUI0 JUCHUILIUHBI

Ipu M3ydyeHUH IUCIMILUTUHBI OOYYAIOIIMMCS 11eIeCO00Pa3HO BBIMONHSITE Clie-
JYIOIHE PEKOMEH/IAINH:

1. 3yueHue y4eOHOW TUCHUIUIMHBI JOJKHO BECTHCh CUCTEMATHYECKH.

2. Ilocne W3ydeHus Kakoro-i1mdo paszena 1mo y9eOHHKY WIIM KOHCIIEKTHBIM Ma-
TepHaiaM PEeKOMEH/YeTCsl 10 MaMsTH BOCIIPOU3BECTH OCHOBHBIE TEPMHHbI, ONpeie-
JIHUsI, TIOHATHS pa3/ena.

3. Ocoboe BHUMAaHHE CIEYEeT YACTUTh BHITIOTHEHUIO OTUYETOB MO MPAKTHYECKUM
3aHSTHSIM, J1JA0OPAaTOPHBIM paboTaM U MHAWBH/YAIbHBIM KOMIUIEKCHBIM 3aJaHUSIM Ha
CaMOCTOSITENIbHYIO PaboTy.

4. Vzy4yeHue AMCUMIUIMHBI OCYIIECTBIISETCS B TEUEHHE OJHOTO CeMecTpa, Ipa-
(UK N3ydeHHs AUCUUILIMHBI TPUBOIANUTCS B II. 7.

5. Best TeMartika BOIPOCOB, H3y4aeMbIX CAaMOCTOSITEIBHO, 33/1a€TCS Ha JICKIIHIX
npenogaBatenaeM. MM e Mal0TCs HCTOYHUKH (B MEPBYIO OYepeIb BHOBb U3/aHHbIE B
NEePHOIMYECKON HAyYHOH IMTepaType) AJst Oonee JeTalbHOrO HIOHUMAaHUsI BOIIPOCOB,
03BYUCHHBIX Ha JICKIIMH.

Ta6muma 5.1. Bunsl camocrositenbHOM paboTsl ctyaeHToB (CPC)

;la;)r:]; Buj camocTositesbHol padoTsl ctyaeHToB (CPC) | TpynoemkocTs,
JMCIMILTHHBI Jacoe

1-8 W3yueHne TeopeTHUECKOro MaTepHana 48

1-8 Ioxaroroska x JIP, opopmienue oTyera, oAroToBKa 60
K cJjade oTdera v Teopuu k JIP

1-8 WuanBunyanpHbIe 3aJaHKS 110 PELICHUIO 3a1a4 60
(caMoCTOSITENFHOE PEIICHUE 3a/1a)

1-8 IloxroroBka Kk KOHTPOJIBHEIM paboTaM, TECTUPOBAHHIO 48
HUroro: B Hac. 216

B 3a4. €. 6

5.1 M3yueHue TeOpeTHYECKOI0 MaTepuaJla

[Ipn mOAroTOBKE K ayIUTOPHBIM 3aHATHUSM CTYACHTY PEKOMEHIYEeTCsS H3ydaTb
KOHCIIEKT JIeKIIUH, JONOJIHATh €r0 CBEACHUSMU U3 yueOHOW TUTEepaTyphl, EpUoIuye-
CKHX U3/aHUMN U 3JIEKTPOHHBIX PECYPCOB.

TemaTnka BOIIPOCOB, M3YYaEMBbIX CAMOCTOSTEIbHO

Tema 1. Kunematuka: nBrkeHue Tesa, OpOLIEHHOTO MO YII0OM K TOPU30HTY.
Tema 2. JlunaMuKa: CUJIbI B MEXaHUKE, 3aKOHBI Hbl0TOHA.

Tema 4. Pabora, sHeprus: paboTa MOCTOSHHON CHIIBL.

Tema 5. MexaHHKa CIUIOLIHBIX CPEJ: JIEMCHTHI THIAPOJUHAMUKH.

Tema 7. Kone6anus u BOIHBI: KWHEMAaTHKa FTapMOHHUYECKHX KoeOaHuil.
Tema 13. DnexrpocraTuka: 3akoH KynoHa, mojie TO4eYHOT0 3apsiia.

Tema 14. DnexTpocTaTruka: pacdeT COeAMHEHUI KOHIEHCATOPOB.
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Tema 16. IToCTOSHHBIN JIEKTPUUECKUN TOK: 3aKOHBI IOCTOSIHHOTO TOKAa B MHTErPajlb-
HOH (hopMe, pacdeT COeIMHEHUA POBOTHUKOB.

Tema 17. Maraetusm: cuiia AMnepa, ABHXKEHUE 3apsii0B B MATHUTHOM IIOJIE.

Tema 23. OnTuka: 3aKOHBI FEOMETPUIECKON ONTHKU.

Tema 36. ®usnyeckas KapTHHA MUPA.

5.2 UnauBuayaibHble 32JaHUS 110 PelleHnIo 3aAa4

TaGmuna 5.2. 3aaHus 0 PEICHHUIO 3a1a4

Ne o/ Homep paznena HaumeHoBaHHe MATEPHAIOB KOHTPOJIS

1 2 3

1 Paznen 1 WnnusunyansHoe 3amanne Nel (10 3amaq)
2 Paznmen 2 WunusunyansHoe 3amanue Ne2 (10 3amaq)
3 Paznen 3 WnnusunyansHoe 3amaane Ne3 (10 3amaq)
4 Paznen 4 Wunusunyansaoe 3ananue Ned (10 3amaq)
5 Paznen 5 WnnusunyansHoe 3amaane Ne5 (10 3agaq)
6 Pazgen 6 Wnausunyansaoe 3ananue Ne6 (10 3agaq)
7 Paznen 7 WunuunyansHoe 3amanue Ne7 (10 3amaq)
8 Paznen 8 WunusunyaneHoe 3ananue Ne§ (10 3amauq)

5.3 IloaroroBka K KOHTPOJIbHbIM Pa00oTaM, TeCTUPOBAHMIO

HpOBCpO‘IHHC 1 KOHTPOJIBHBIC pa6OTLI IMPOBOJATCS 11O TEMaM:

Mopyns 1. Kunemaruka. JluHaMuka nmocTynarensHOTO ABHKCHHUS.

Monynb 1. JlnHaMuka BpamaTeabHOTO ABHKCHUS. 3aKOH COXPAaHCHUS UMITYJIbCA.
Monyns 2. Konebanus 1 BOJHBI.

Monyns 3. MonekymspHas GU3UKa 1 TEPMOANHAMHUKA.

Mognyinb 4. DaeKTpocTaTHKA.

Monynb 4. 3aKOHBI AIEKTPUYECKOTO TOKA.

Monynb 5. DeKTpOMarHeTH3M.

Mopyns 6. ['eoMmeTpuueckasi 1 BOJTHOBAs ONTHKA.

Monyns 7. KBanToBast onTuka.

Mopnynb 8. AToMHas U siaepHas Gu3mKa.

5.4 IlepeyeHb TeM KypCOBBIX padoT (IPOEKTOB)
He npenycmotpeHns!.
5.5 O6pa3oBaTe/bHbIe TEXHOJIOTHH, HCII0JIb3yeMble

17151 GopMHUPOBAHUST KOMIEeTeHIU I

Bumsl 00pa3oBaTelIbHBIX TEXHOJIOTHH, HCIOIb3yeMble U1 (OPMHPOBAHHS
KOMITETEHIINH:
— MHTEPaKTHBHBIC ()OPMBI [TPOBEICHHS JICKIIUOHHBIX M MPAKTUYCCKUX 3aHATHI;
— MHTEpaKTHBHBIC (DOPMBI KOHTPOJISI CAMOCTOSITENILHOW PabOThl CTYIEHTOB (KOM-
MBIOTEPHOE TECTHPOBAHNUE).
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HpOBeI[eHI/Ie JICKIIMOHHBIX 3aHATHH 110 JUCIHUIINIMHE OCHOBBIBACTCS HA aKTUBHOM
MeToze OO0y4eHUs, IPpHU KOTOpOH ydamrecss He MAaCCUBHBIE CIYIIATENH, a aKTHBHEIC
YYACTHUKH 3aHITHS, OTBEUAIOIIKE HA BOMNPOCH MpemojaBarensi. Bompoca mpemnona-
BaTelNs HalleJIeHbl Ha aKTMBU3ALIMIO MPOIECCOB YCBOEHUSI MaTepuana. lIpenomasa-
TeNb 3apaHee HaMEYaeT CITMCOK BOIPOCOB, CTUMYJIHPYIOMIUX ACCOIMATHBHOE MBIIII-
JICHUE W YCTAaHOBJIICHHUS CBSI3¢H C paHEee OCBOSHHBIM MaTEPHAIIOM.

IIpakTHueckue 3aHATHS NPOBOAATCA HAa OCHOBE pealu3allid MeToja O00ydeHUs
JIECTBHEM: OMPENEIIAIOTCS MPOOIeMHbIE 00J1acTH; (HOPMUPYIOTCS TPYMIBI; KaKI0e
MPaKTHYECKOe 3aHATHE MPOBOAWTCS IO CBOEMY anroput™my. llpum mpoBemeHHH
MPaKTHYECKUX 3aHATHN TPECICIYIOTCS CIEAYIONIUE LeNd: MPUMCHEHHE 3HaHHUM
OTACJIBbHBIX JIUCHUIIJIMH W KPEATHUBHBLIX METOHAOB [Jid PCHICHUA np06neM;
3aKPCIIIICHUE OCHOB TCOPETUICCKUX 3HaHHﬁ; Pa3sBUTUEC TBOPUCCKUX HABBIKOB.

[IpoBeneHue 1aOOPaTOPHBIX 3aHATHI OCHOBHIBACTCS HAa MHTEPAKTUBHOM METOJIE
00yYeHus, IPU KOTOPOM YYAaIIHECs B3aUMOJICHCTBYIOT HE TOJIBKO C MPEHOAaBaTeIIeM,
HO U Jpyr ¢ aApyrom. IIpu 3ToM JOMHHHpPYET aKTHBHOCTH YYaIIUXCs B Iporecce 00y-
yeHns. MecTo mpenogaBaTels B HHTEPAKTUBHBIX 3aHATHAX CBOJUTCS K HAIIPABICHHIO
JESITEIEHOCTH YYAIUXCs Ha TOCTIDKCHUE [eIeH 3aHATHS.

6 ®OoHJ OLIEHOYHBIX CPEeACTB IMCHUIINHBI

6.1 Texymuii KOHTPOJIbL OCBOEHUS 3aJaHHBIX AUCHUIIIUHAPHBIX
qyacreid KoMIeTeHI i

Texymuii KOHTPOJIb OCBOSHHS JAVCIUTUTMHAPHBIX KOMIIETEHITMI MPOBOIUTCS B
CIIeAYIOMUX (popMax:

® OTIPOC JITS AaHAJIM3a YCBOCHUS MaTepHraiia MpeAbIIyIeH JIeKIUH;

® TECTHPOBAHUE;

® OI[eHKa paOOTHI CTYJICHTa Ha JICKITMOHHBIX M MMPAKTHUECKUX 3aHATUAX B paMKax
PEHUTHUHTOBOM CUCTEMBI.

6.2 Py0OexxHblii 1 IPOMEKYTOYHbII KOHTPOJIb 0CBOEHMS 3aJaHHbIX
AUCHUTIMHAPHBIX YacTell KOMIeTeHI Ui

PyOesxHBII KOHTPOJIE OCBOCHHS TUCHUIUTMHAPHBIX KOMIETECHIIMH TPOBOIUTCS
M0 OKOHYAHHWU MOJYJICH AUCIUILIHHEL B CIETyONHX (Gopmax:

® KOHTPOJIbHBIE PabOTHI (MOIYIH 1-8);

 3amUTa J1abopaToOpHBIX padoT (Moayh 1-8).

6.3 UToroBblii KOHTPOJIb OCBOEHUS 3aJAHHBIX U CHUILIUHAPHBIX
yacTeid KOMIeTeHU Ui

1) InddepeHIUpOBAHHBIHA 3a4EéT

VYcnoBueM oITycKa 10 3a4eTa ABJIAETCS BBHIIIOIHEHNUE U cllada BCeX IUIaHupye-
MBIX J1a0OpaTOpHBIX pabOT M MHAWBHIYAJIBHBIX 334aHUH 10 PEIICHMIO 3ajad. 3auer
IIPOBOUTCS B (JOpPME TECTa, COJEPIKAIIEr0 25 BOIPOCOB.

2) Dk3ameH
VYcnoBueM gomycka K dK3aMeHY SIBIISIETCS BBIIIOJIHEHHE M Clladya BCEX IUIaHU-
PYEMBIX JIAOOPATOPHBIX padOT ¥ WHANBHUIYATBHBIX 32IaHUH 110 PEIICHHUIO 3a1ad.
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DK3aMeH MPOBOAMTCS B YCTHOM (opMe 1Mo OueTaM. brier conepxuT aBa Teo-
pPETHYECKUX BOMPOCA U MPAKTHYECKYIO 3a7ady. JK3aMEHAllMOHHAsl OI[CHKA BBICTaB-
JISIETCS ¢ YYETOM Pe3yJIbTaTOB aTTeCTallMi U ciadu JabopaTOpHBIX padoT.

OreHKa «OTIAMIHO» CTABUTCS TPH MPABUILHOM PEIICHUH 3a1a4H, TTOAPOOHBIX
OTBETax Ha TEOPETHYCCKUE BOMPOCH U MPABUIBHBIX OTBETaX Ha JBA-TPU JOIOJIHU-
TEJIbHBIX BOIIPOCA.

OreHKa «XOPOIIO» CTABUTCS MPH MPABHILHOM PEIICHUH MPAKTUIECKOH 3a/1a-
YU M OTBETOB C 3aMECYAHHUSIMHU Ha TEOPETHIECKUE BOIIPOCHI.

O1cHKa «yIOBICTBOPUTEIBHO» CTABUTCS IPH MPABWIBHOM PEIICHUH MPAKTH-
YECKOW 3a/lauM U MPaBHIBLHOM OTBETE HA OJUH M3 TEOPETUUYECKHX BOMPOCOB. B oc-
TaJbHBIX CIIyYasX CTABUTCS OICHKA «HEYIOBIECTBOPUTEIHHOY.

DOHIBI OIICHOYHBIX CPEICTB, BKIIIOYAIONINE THUIIOBBIC 3a/IaHUs, KOHTPOJIbHBIC
paboTHl, TECTHl, MPAKTUUYECKHUE 3aJaHUS K DK3aMEHY, METOMAbI OLICHKH, KPUTEPUH
OIICHUBAaHUS, TIEPEYCHb KOHTPOJBHBIX TOYEK U TaOJHUIA IJIAHUPOBAHUS PE3yJILTATOB
00y4JeHus1, TIO3BOJISIONINE OIEHUTh XOJ OCBOCHHUS NAHHOW TUCIMIUIMHBI B TCUCHHE
ceMecTpa, BxoauT B coctaB PII]] B Bue npuioxeHus.

6.4 Buabl Tekyuiero, pyoe;Horo 4 UTOroBoro KOHTPOJIsi 0CBOEHHUsI
3JIEMEHTOB ¥ YacTed KoMIeTeH i

Tabnuma 6.1. Buasl KOHTPOJISI OCBOSHUS JIEMEHTOB M acTed KOMIEeTEeHIUi

Bujx KoHTpoOIst

KonTposmmpyemble pe3yabTaThbl

ocBoeHust JucuunIuHbI (3YBbI) TT PT | KP | JIP 3auér/

IK3aMCH

B pesyjibTare 0OCBOCHHS KOMIIETCHIIUU CTYACHT

3HaeT:

- OCHOBHBIC (pU3HYECKHE SBICHHUSA U OCHOBHBIC 3aKOHBI | + +
(U3UKK, TPAHUIBI UX NPUMEHHMOCTH, BO3MOXKHOCTH
UCIIONB30BaHMS B IPAKTHIECKHUX IPHIOKCHUSX;

- OCHOBHBIEC (DM3MUYECKHE BEIMYMHBI U (PU3UUECKHEe KOHCTaH- | + +
ThI, UX OHpPEJENIEeHHE, CMBICH, CIIOCOOB! M €IMHULbI MX 3-
MepeHus;

- OCHOBHBIE METOJIbl (DU3MUECKOrO UCCIIEIOBAHUS, B TOM | + +
yucae (yHIaMeHTalbHble (QU3MYECKHE ONBITHI M HX
pOJb B Pa3BUTHU HAYKH;

- Ha3HAYCHHE U MPHHLMI JCHCTBUS BaKHEHINX ¢pusude- |+ +
CKHX TPHOOPOB M 00BEKTOB MPO(ECCHOHATBHON Jiesi-
TEIBHOCTH, CPEICTB U3MEPEHUH U KOHTPOJIS;

- MeTOZBI pemieHus (HU3MYECKUX 3a]ja4, COOTBETCIBYIO- | + +
IIUX 31eMEeHTaM NPo(heCCHOHATFHON NesATeIbHOCTY;

- OCHOBHBIC IIPUEMBI U TEXHOJIOTHHU PaOOThI ¢ Pa3IMYHBbI- +
MM BHIaMH HHGOpMAIUI
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yMeerT:

aHAJIM3MPOBaTh U OOBACHATH NPHPOIHBIE SBIEHUS H + + +
TexXHOreHHble P deKxTsl ¢ no3uLKi (GyHIaMEeHTaTbHBIX
(HU3UYeCKUX IPEICTaBICHUI;

YKa3bIBaTh, KAKME 3aKOHBI ONMCHIBAIOT JaHHOE SIBJICHUE + + +
un 3(QGeKT, BBICTATH (U3MIECKOE COIEpXKaHHE B
NPHUKJIAJHBIX 33/1a4aX, IPOBOJMTH NOUCK U CHCTEMATH-
3alMI0 COOTBETCTBYIONIEH HH(OpPMaLUHY;

- MCTOJIKOBBIBAaTb CMBICJ ()M3NYECKUX BEIMYUH U TOHS- + + +
THI;

- 3alKChIBAaTh YPaBHEHUs Al (HH3MYECKUX BEIMYHH B + + +
cucteme CU;

- MCIIOJB30BaTh OCHOBHBIC IOHATHS, 3aKOHBI M MOJIEIIHA + + +
(hU3MKK, OIEpUPOBATh UMH JUIS PEIICHUS NPUKIJIAJHBIX
3a71a4;

- pabotaTh ¢ npubopamu U 00OPYZOBAHHEM, HCIIOIB30- + +

BaTh Pa3iMYHbIC METOAUKH HM3MEpEeHUi, 00pabOTKU u
MHTEPIPETAUH YKCIIEPUMEHTAIBHBIX JAHHBIX;

- IPUMEHSATH METOIbI (PU3MKO-MATEMATHYECCKOTO aHAIN3a + +
JUTSL PEIICHUsI TIPUKJIA/IHBIX 3a/1a4, HCTIOJIb30BATh aJIeK-
BaTHBIC METOIbI (PU3MIECKOTO M MATEMATHIECKOTO MO-
JICTIMPOBAHMUS U pacyera ¢ MPUMEHEHHEM MPOrpaMM-
HBIX CPEJICTB

BJIAJ€eT:

HABBIKAMH HCIIOJIb30BAHHMSI OCHOBHBIX O0IIE()U3MIECKUX +
3aKOHOB W IPHUHIMIIOB B BAKHEUIIMX MPAKTHYECKUX
MPHIOKEHHUSIX, METOIAMH PELIIEHHUS TUTIOBBIX 33/1a4;
HaBbIKAMU TPUMEHEHHS] OCHOBHBIX METOJIOB (DPHU3HMKO- +
MaTeMaTHYECKOr0 aHaIM3a i MaTeMaTHYecKon popma-
JU3AIMK TSI PEIICHUs NPUKIAHBIX 33184 U [OUCKa
Heo0xoanMOoi nHpopManum;

- HaBBIKAMH [PABUIILHOW IKCILUTyaTal[id OCHOBHBIX MpPH- +
060pOB ¥ 000pYyIOBaHMS COBPEMEHHOMN (DHU3UUECKOI Jla-
6opaTopum;

- HABBIKAMHU TIPOBEICHUS HAYYIHO-TEXHUYECKOTO JKCIIC- +

puMeHTa, 00pabOTKH, aHAlM3a M HHTEPIPETHPOBAHUS
€ro pe3yJIbTaToB;

HaBBIKAMH HCIIOJb30BAHUS METOJO0B (PU3HUYECKOrO U +
MaTeMaTHYeCKOTO MOJCIHPOBAHUS B HHXKEHEPHOM
MpaKkTHKe, aHAIN3a U UHTEPIIPETUPOBAHHUSI €T0 Pe3yJib-
TaTroB, B TOM YHCIIE C HCIOJIb30BAHHEM HPHKIATHBIX
NPOTrPaMMHBIX CPEJICTB;

HaBBIKAMHU TIOMCKa, 0TOOpa, CHCTEMaTH3alluy, aHallh3a +
¥ 0000IIeHNsT HayYHO-TeXHUYEeCKOW HHpopMmaiyu, ee
MHTEPIPETalliil W TIPE/ACTABICHHS B BHAE TEKCTOB,
TabuL, rpaduKoB, TUarpamMMm;

HaBBIKAMU CaMOOOYYCHUsSI M PA3BUTHS B OOLICKYJIBTYP- +
HOH 1 npodeccHOHaTBHOH chepax

TT — Teky1iiee TeCTUpOBaHUE (KOHTPOIb 3HAHHH 10 TEME);

PT — pyGesxHoe TecTpOBaHKE 10 MOAYITIO (aBTOMAaTU3UPOBAHHAS CHCTEMA KOHTPOJISL yMEHHHN);
KP — pybesxHast KOHTpoIbHast paboTa 110 MOy (OLIeHKa YMEHHUH);

JIP — BeInOTHEHKE Ta00PAaTOPHBIX PAOOT C MOATOTOBKOW OTYETa (OLIEHKA BIIA/ICHHS).
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7 I'paduk yueGHOT0 mpoiecca no JTUCHUIIHHE
Tabmuma 7.1. I'paduk yueOHOrO mporiecca o AUCIUILINHE

PacnpenesieHue 4acoB o yueOHbIM HejesisiM B 1-oM cemecTpe Hroro
Bunni padorer |1[2[3[4[5[6]7[8]9]10]11]12]13]14[15]16]17]18
Pa3genanl P1 P2 P3
Jlexiuun 2122]2]2(2[2]|2]|2 - 2 2 2 24
J1a6. 3ansTus 2 2 2 2 2021212222222 28
[TpakT. 3aHATHS 2 2 2 2 2 2 2 2 2 18
KCP 2 2
Mayd.teop.mar. |1 [ 1|1 |11 ]1]1[1]]1 11111 1|1 ]1]1 16
TToaroroska JIP 1 1 2 2111 112 (1|21 ]2|1]2 20
Wun. 3aganus L1 jrjrjrjrjyr{rjrj1jrj2j112jJ1 20
TToaroroBka x 4 4 2 4 4 16
KP, Tectrpos-1o
Mopnyau M1 M2 M3
Konrtp. Tectup-e
Jlucii. KOHTPOJIb IK3.
Pacnpene/ienne 4acoB 10 y4eGHbIM HeJleJISIM BO 2-0M ceMecTpe Hroro
BuneipaGorer [1[2[3[4[5]6]7[8[9]10]11][12]13]14[15]16]17]18
Pasnennl P4 P5
Jlexuun 2(2(2]2]2]2]|2]|2]|2 - 2 2 2 24
J1a6. 3ansTHS 2 2 2 2 2121212222222 28
[pakT. 3aHATUA 2 2 2 2 2 2 2 2 2 18
KCP 2 2
Mzya.teop.mar. [1 |1 |1 |1 |11 [1|1]1 1|1]1 1|11 ]1 16
Ilogroroska JIP 1 1 2 2111 12 (1|21 ]2|1]2 20
Wnn. 3aganms 11121111 ]|1]1 1 1121 1 1 1 1 20
IloaroroBka x 4 412 4 4 16
KP, TectrpoB-to
Mopyau M4 M5
KoHnTtp. Tectup-¢
Jlci. KOHTpOIb 3auer™
Pacnpeneienne 4acoB 1o y4eGHBIM He/lesIsIM B 3-eM cemecTpe Hroro
Bunbi paGotet [1]2]3[4[5[6[7[8]9]10]11]12]13]14[15[16[17]18
Pa3geinl P6 P7 P8
Jlekiuu 212(2(2|2]2|2]2]|2 - 2 2 2 24
JIab. 3ansTus 2 2 2 2 212122222222 28
[Ipakr. 3aHsTHSA 2 2 2 2 2 2 2 2 2 18
KCP 2 2
Maya.teop.mar. [ 1|1 |1 |1 [1][1[1[1]1 1|1]1 L1 ]1]1 16
[onroroska JIP 1 1 2 2011 (1 (2|1 ]2 |1]2]1]2 20
Wun. 3ananus L1t jrjrjrprjrj1rj1jr 111271 1 20
TToaroroska x 4 4 2 4 4 16
KP, TectrpoB-to
MopayJu Meé M7 M8
Kowtp. Tectup-e
Jlucii. KoHTposIb IK3.*

* Jns Hanpasienuii 10.05.03, 11.03.02,27.03.04 sk3ameH — 1, 2 ceM., 3a4eT — 3 ceM. H3y4eHHs IUCIHUILTAHBL,
17.05.02 — sx3ameH — 2, 3 u 4 cem.
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8 IlepeyeHb yueOHO-MeTOAUYECKOr0 H MH(POPMALMOHHOIO O0ecneYeHust
AJISl CAMOCTOATEIbHOI padoThl 00y4aKOIIMXCSl 10 JUCUHUILIMHE

8.1 Kapra o0ecnne4yeHHOCTH AMCHMILIUHBI y4e0HO-MeTOAMYECKOM JIUTEepaTypoi

Baok 1. lucuunaunbl (MOAYIH)

dusuxa (yura oucyuniaumor)
X | obs3atenbHas X | 6a3oBas wactb nukna
110 BBIOOpY cTyAeHTa BapuaTUBHAs YacCTh LIUKIA

(nonnoe nazeanue OUCYUNIUHBL)

10.05.03 Wndopmanuonnas 6€30MacHOCT aBTOMaTH3UPOBAHHBIX CHCTEM

11.03.02 VH}pOKOMMYHHUKAIIMOHHBIE TEXHOJIOTHH M CHCTEMBI CBSI3H

17.05.02 CTpenKoBo-IyIEYHOE, apTUILIEPUHCKOE U PAKETHOE OpYIXKUE

18.05.01 XuMuueckasi TEXHOJIOTUS SHEPTrOHACHIIIIEHHBIX MAaTEPHAJIOB U U3EIUN

20.03.01 TexnochepHas 6e30MacCHOCTD

21.05.06 HedrerazoBbie TeXHHKA U TEXHOJIOTHH

22.03.02 Mertamnyprus

24.05.02 IIpoexTupoBaHNe aBHALIMOHHBIX U PAKETHBIX ABUTaTENeH

27.03.04 YnpasieHne B TEXHUYECKHX CHCTEMaX

28.03.03 Hanomarepuaiist
(k00 nanpasnenus / (nonnoe naszeanue Hanpagienus NOO20MOBKU / CReYUaIbHOCMIL)

cneuuaﬂhHacmu)
YpoBeHb CHEUAINCT dopma ouHast
TOJITOTOBKH GakanaBp obyuennst | | saounas
(abbpesuamypa nanpasienus / . MarucTp . OUYHO-3a04YHAas
cneuumbm)cmu)
2016,2017 CeMCCTpI)I 1-3/2-4 KomuuecTBo Tpyn 10
(200 ymeepoicoenus -
yuebnoeo naana OIOIT) Konnuectso crynentoB 250
Basuaun J1.B. JOLIEHT
(pamunus, 116l NPENOO J151) (Oondcnocmy)
[IpuknagHoi MaTeMaTUKHU U MEXaHUKHU
(parkynomem)
Oo6meit Gu3nku 8-912-7896675
(kagheopa) (konmaxmuast ungopmayust)

8.2 IlepeyeHb OCHOBHOI U I0NOJTHUTEIbHO YueOHOI InTEpaTyphI,
He00XO0AMMOM 111 0CBOCHUS JUCIHUIIHHBI

g 8 g

Bbubéanorpaguyeckoe onucanne g E’ %

Ne (aBTOP, 3arj1aBue, BUJ U31aHUsI, MECTO, U31aTeJIbCTBO, £ E E
ro/ U3JaHUS, KOJIMYeCTBO CTPAHUIL) é § &

5 &

1 OcHoBHag JuTepaTypa

Casenbes U.B. Kypc o6meit pusuku (B 3-x Tomax): yuebHoe ocodue s
1 | By3oB/ U. B. CagenbeB. — 4-e—11-¢ u3n. — CI16: Jlanp, 2003-2011. T.1 — 1598
432¢.T2-496c¢c. T3 -317c.
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Hponos U.E. OcHoBHbIE 3aK0HBI (pu3KkH (B 6-TH TOMAX): yueOHOE ocodue
st By30B / U. E. Upomos. — 2-e—9-e uza. — M., CII6.: JIB3, 2003-2010.

677

UYepros A.I'. Bapaunuk mo ¢usuke: yuedbHoe mocobue asst BTy308 / A. I'. Uep-
ToB, A.A.BopoObeB. — 8-e—14-¢ u3n. — M.: dusmariut, 2003-2008. — 527 c.

1897

Wponos U.E. 3anaun no obeit ¢pusmke: yuebHoe nocodue st By30B /
. E. Uponos. — 5-e—15-e uza. — CI16.: Jlans, 2005; M., CI16.: JIB3, 2003—
2009. — 431 c.

319

2 lonoJiHUTEIbHASA JUTEPATYPA

2.1 YueOHbIe M HAYYHBIE H3TAHUS

Hernadp A.A. Kypc ¢usuku: yuebHoe mocobue mist BTy308 / A A Jletnad,
Bb.M.SIBopckuid. — 7-e u3a., crep. — M.: Akagemus, 1999-2003. — 720 c.

745

Tpodpumona T.U. Kypc ¢uzuxu: yuebnoe nocodue / T. U. Tpopumona. — 4-e—
11-e u3n. — M.: Beicn. mik., 2003-2011. — 542 c.

1459

Bonbkenmreiin B.C. CoopHuK 3a1a4 110 o0uieMy Kypcy GU3MKH: yueOHOe
nocobue / B. C. Bonbkenmreitn. — 4-e—11-e uzn. — M.: ®usmariur, 1985,
1990. CII6.: JIans, 1999. CII6.: Cnennutepatypa, 1999-2004. — 384 c.

1819

Borunos I'.H. ®usuka: yuedbHoe nocodue / I'. H. Borunos, A. B. [lepMuHOB.
Iepmb: U3a-so TII'TY, 2008. — 384 c.

250+32b

Iapmakos A.H. ®u3nka konedaHuii: yueOHoe mocodue s By30B /
A. H. INapmakos. — [Tepms: [II'TY, 2008. — 301 c.

1014356

ITapmakoB A. H. CoBpemenHoe BBejicHUE B (pU3HKY KoNeOaHwMil : yaeOHOe
nocobue / A. H. TTapuiakos. - lonronpyanstit: Maremekr, 2013. — 235 c.

15+2b

Tapmiakos A.H. [IpuHuuns! u npakTHKa pelieHus 3a1a4 1o oolei pusuke.
Y.1. Mexanuka. @usnka makpocucteM: yueoHoe nocobue / A. H. Ilapmakos.
— Ilepmb: M3n-Bo III'TY, 2008. — 249 c.

200+2b

Tapmakos A.H. [IpuHIuNB ¥ pakTHKa pEIICHUs 3aa4 110 o0IeH hHr3uKe.
Y.2. DnexrpoMaraeTisM: yuebHoe nocodue / A. H. ITapmakos. — [Tepmb:
HWsn-so III'TY, 2010. — 313 c.

200+2b

Tapiiakos A.H. [IpuHuuns! u npakTHKa peiieHns 3aaa4 1o oouei hpusuke.
Y.3. Ontuka. KBanroBas gusnka: yuedHoe nocooue / A.H.ITapmiakos. —
Iepmb: U3n-o III'TY, 2011. — 268 c.

200+2b

Bapxkos 10.A. C6opuuk 3amau no obuieit pusuke / FO.A.Bbapkos, O.M.3Bepes,
A.B.ITepmuHoB. — Ilepmsb: n3n-so ITHUITY, 2011. 457 c.

100+2b

SAsopckuii b.M. CripaBounuk 1o ¢usuxe / b. M. fIBopckuii, A. A. Jlernad.—
1-e — 4-e u3n. u3a., nepepab. u qon. — M.: Hayka, 1980-1996. — 624 c.

56

2.2 llepuoanueckue U3IaHus

B mupe Hayku = Scientific American: Hay4.-uHpOpM. xKypHan / B mupe Hay-
k. — M.: B mupe Hayku. 2004-2009. — ExemecsdHoe.

VYcenexu Gusznueckux HayK: Hayd.-Teop. xkypHan / PAH. — M.: PAH, ®usu-
yeckuit uHCTUTYT. 1987-2012. — EsxemecsiuHoe.

2.3 HopmaTuBHO-TeXHUYeCKHE U3TAHUS

He HCIIOJIb3YHOTCSL

2.4 OpuuuaibHble H3TAHUSA

He HUCIOJIB3YIOTCA

S Ilepeyenn pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHO

«I/IHTepHeT», HEOGXOIH/IMLIX JAJIA OCBOCHHUSA JUCHUITIJIMHBI

i ceTn

OnekrpoHHas 6ubanorexa Hayunoii 6ubnuorexu [lepMckoro HaloHanbHOTO
HCCIIEI0BATENILCKOTO MONUTEXHUIECKOTO YHUBEPCHTETa [ DIeKTPOHHBII pe-
cypc] : [monHoTekcToBas 6a3a JaHHBIX JIEKTPOH. JOKYMEHTOB M3JJaHHBIX B
W3n-se [THUITY ). — Onekrpon. aan. (1912 3amuceit) — [lepms, 2014-2015. —

Pexxum noctyna: http://elib.pstu.ru/. — 3ari. ¢ skpana.
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American Physical Society Journals [Electronic resource] : [monHoTekcTo-
Bas 0a3a JIaHHBIX : 3JIEKTPOH. KYPH. 0 (H3KMKe Ha aHIIL 53.] / American
Physical Society (APS). — New York, 2015. — Pesxxum soctyna:

http://www .journals.aps.org. — 3arz. ¢ 3kpaHa.

OcHoBHbIE 1aHHBIe 00 00ecre4eHHOCTH HA
OcHoBHas MHTEpaTYypa

JlomonHUTeIbHASA THTEPATypa

3aB. OTIE/I0M KOMITJIEKTOBAHHS

Hay4yHOU OHOMHOTEKH

Tekyuine 1aHHble 06 06ecneyeHHOCTH HA

4/ Cerer bz (787’( g

T =
(0ama cocmasnenus paboueti npopamMmol)

obecrneuena

obecrneuena

/
/

*::'fi N

-

He obecrieuena

|:| He obecrieueHa

H.B. Twopukosa

/
(s

(0ama kewmpona numepamypeot)

OcHoBHas mMTEpaTypa

I:I obecrieuena
:l obecrieyeHa

|:] He obecrieyeHa
l:l He obecrieyena

JlomoNHATe b HAS JIHTEpATypa

3aB. OT/IEJIOM KOMITJIEKTOBAHHUSA

Hay4HOH OuOnuoTexkH

H.B. Tropukosa

8.3 IMepeyens HHGOPMAHOHHEBIX TEXHOJIOTHI, HCIIO/Ib3YEMBIX NPH
ocyuiecTB/IeHHH 00pa3oBaTeILHOIO MpoLecca Mo JHCUHITHHE

8.3.1 Tlepeuenb nporpaMMHO-METOIHYECKOTO 00eCIeYeHHs, B TOM YHCIIe
KOMITBIOTEPHBIE 00YUAIOIIHE ¥ KOHTPOIUPYIOIIHE TPOrPaMMEI

Tabsmua 8.1. [lporpammel, Heronb3yeMble s 00y4EHHs B KOHTPOIIsA

HauMeHoBaHHE
Ne \Bua yqednoro
NpOrpaMMHOT0 Per. HoMep Ha3snadenne
n/n 3aHATHS
NPOIYKTA
! 2 3 4 5
1 | Jleknuu Cpena «OTKpbITast M3n-Bo JIst conpoBOKICHASL
¢dusuka» na 2-x CD «DH3HKOH» JIEKITMOHHOI YacTH Kypca
2 | Jlekuun Cucrema CaunetenscTBo | Jls CONpPOBOXICHHS
KOMITBbIOTEPHBIX 0 roc. JIEKIIHOHHO} YacTH Kypca
JIEMOHCTPALMOHHBIX perucrpannu
Mozenei, aHUMaUii IPOrpaMMEl
U BHIEO3amucei uis OBM

JIEMOHCTP. 3KCIepH-
menTa [THUTTY

Ne 2011617262

3 | IlpaktHueckue
3aHATHA

Cucrema
HHTEPAKTHBHBIX
TPEeHAKEPOB U TECTOB
(M3MepHTENbHBIE
1pubopsl, pelieHue
3anay) [THUITY

CBHIETENLCTBO O

rOC. PErHCTPaLHK

IPOTrpaMMBI JUTs
DBM

Ne 2011617262

Jna CONPOBOXKICHHA
IPaKTHYECKHX 3aHATHH




8.3.2 Aynuo- ¥ BHJICO-TTOCOOHS

Ta6nuua 8.2. Mcnonb3yemMble ayAno- U BUIEO-IIOCOOUS

Bua aynmo-, Buaeo-nocooust

TeJe- KHHO-

buabm | puabm

[ £:17 911 81

ayamo-

nocooue

HaumeHoBaHnue y4yeGHOro nocodus

Kypc nexyuii

9 OnucaHue MaTepHAJIbLHO-TeXHUYECKO# 0a3bl, HE00X0TUMOIH
JIJTs1 OCYLIEeCTBJIEHHS 00pa30BaTeJILHOTO Mpolecca Mo JUCIUIINHE

9.1 Cnenuanu3upoBaHHbIE J1a00PATOPUH M KJIACCHI

Jl1s1 mpoBeeHrs JIEKIUI UCTIONIb3YIOTCSI OCHAIIIEHHBIE MTPOEKIIMOHHOW U ayHo-

anmnaparypoil, a Takke 3KpaHaMH MYJIbTUMeAUiHbIE aynuTopun: 427, 428, 429 rnas-
Horo kopmyca u 103 kopmyca B (xommnexc ITHUITY).

Tabmuma 9.1. Cnenmanu3upoBaHHbIE Ta00PaTOPHH U KIIACCHI

IMomemenns KoummuecTBo
Ne Ilnomanm,
Mpunamie:xxnocts| Homep 2 TOCaI0YHBIX
n/n Ha3panue M
(xadenpa) ayHTOPHH MecT

1 2 3 4 5 6

1 Jlaboparopus MEXaHHKH 1 0D 246, t k. 61 30
MOJICKYJISIPHOM QU3UKH

» | JTaboparopus ol 248, Tk 63 30
JJIEKTPOMarHeTu3Ma

3 | /labopatopus ot i 0P 256, LK. 66 30
aTOMHOM (pU3UKK

4 | Jlabopatopust (OTOHHKH oD 252, rnx. 48 20
MynbTuMenuitHas yueOHast

5 od 253, r.k. 34 30
ayAUTOpHS

6 Jlaboparopus MEXaHHKI 1 o 312, kB 56 30
MOJICKYJISIPHOH QU3UKH

7 | labopatopus ® 110, k.B 7 30
9JIEKTPOMArHeTu3Ma

8 Ha6opa€0pym OIITUKHU U o 116, x.B 79 30
ATOMHOM (U3UKH

g | Mymwmamenuiinaz o 103, .B 71 70
JICKLHOHHAsS ay TUTOPHS
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9.2 OcHOBHOe y4eOHOe 000pyI0BaHHE

Ta6muma 9.2. Yue6Hoe o6opynoBaHue

Ne HaumenoBanue crena nis nposenenusi (Kosa-so, ®opma npuodpe- Homep
n/n J12a00paTOPHOii paboThl en. TeHHus / BJaajJieHusi | aylUTOPUH
1 3 4 5
1 | Crenn «Omnpenenenue o0beMa LUITHHIPAY 12 OnepaTMBHOC 246
yIpaBJICHUE
2 Crenp «OnpezeneHue yCKopeHHe CBOOOHO- | orepaTHBHOE 246
0 NaJeHHs C IOMOIIBIO MAIIUHBI ATBY1a» ynpaBieHue
3 Crenp «MccneroBanue coygapeHui IapoBy 1 OnepaTHBHOS 246
yIpaBJICHUE
4 | Crenn «MastHuk O6epOexa» 12 OrepaTHBHOS 246
yIpaBlieHHEe
5 Crenp «OrmpeneneHne CKOPOCTH MOJIeTa MyTH 1 orepaTuBHOE 246
METO/I0M OQJUIMCTHYECKOTO MAsITHUKA yIpaBJIcHUE
6 | Crenn «VccnenoBaHue PenecCuu THPOCKOTAy 1 ;r;?g:;:;: 246
7 Creng «MasTHUK MakcBesuia» 1 (;lgg)g;e?;ee 246
8 | Crenn «PuU3HUECKUI MASTHHUK 10 (;1}_[65;;;::;: 246
Crenp «OmpezneneHne yCKOpeHHs CBOOOIHO-
9 |ro Haﬂ,ZLEHHﬂpMé[TOL[OM O}éOPOI”)FHOFO cbmmue- 8 ONCPATHBHOS 246
CKOT'0 MasiTHHKA ynpasJICHHE
10 Crenp «OnpezeneHre MOMEHTa HHEPLUHU Tell 5 orepaTUBHOE 246
METOIOM KPYTHJIBHBIX KOJICOAHUI» yInpaBieHHe
1 Crenpn «/3y4yeHue cBOOOJHBIX KOIeOaHUiH 10 OTIepaTuBHOE 246
NPYXUHHOTI'O MassTHUKa» YHIpaBJICHUE
12 Crenn «Onpenenenue kod(hGpuureHTa TpeHus 1 ornepaTUBHOE 246
KaueHHUsI METOJIOM HAKIIOHHOTO MasITHUKA» yIpaBlieHHE
13 Crenn «OnpenesneHne BI3KOCTH KUAKOCTH 10 OlepaTHBHOE 246
metojoM Ctokcay yIpaBJICHUE
14 Crenpn «OnpeneneHue mokaszaTess aanadaTsl 4 OIEpaTUBHOE 246
JUIS BO3IYXa» yIpaBJIeHHE
15 Crenn «M3mepenne kodduipeHTa BI3KOCTH | OliepaTHBHOE 246
JKUJIKOCTH U OTIPE/ICNICHHE SHEPTHU aKTHBALID) yIpaBJICHUE
Crenp «lccnenoBanne 3aBUCHMOCTH KO3 du-
16 uneﬂfa HOBerI}IIOCTHOFO HaTsDKCHUS BOLE:]I(bOT 1 ONCpaTHBHOC 246
TEMIIEPATyPb» ynpasJicHHe
17 Crenpn «M3MepeHue TeMnepaTypHOro Koad- 1 ornepaTHBHOE 246
(unMeHTa JUHEHHOTO PaCIIMPEHUS yIpaBleHHE
18 Crenn «/3ydeHue 3J€KTPOHHOTO OCLHJILIO- 6 OIlepaTHBHOE 248
rpaga» ynpaBJIeHUE
19 CTeHE[ «HMccnenoBaHue AIIEKTPOCTATHYECKUX 10 orepaTHBHOE 248
o yIpaBlieHHE
20 Crenn «OmpeneneHue 3.1.c. HICTOYHUKA TOKa 6 orepaTHBHOE 248
KOMITCHCAIIMOHHBIM METOJIOM» yIpaBJICHUE
21 | Crenpg «I'pagynpoBKa TepMoOIIapb» 6 OTepaTHBHOS 248
yIpaBlIeHHE
Crenp «OnpezneneHre MarHUTHON WMHIYKITHH
22 | B MEXIIOJIIOCHOM 3a30pe Npubopa MarHUTO- 8 OTepaTHBHOC 248
ynpaBiieHHe

3ne1<prme01<0171 CUCTCMBI»
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1 2 4 5

23 Crenn  «VccnenoBaHne MarHUTHOTO OIS orepaTHBHOE 248
KPYTOBOTO TOKa» yIpaBiieHHe
Crenp «Onpenenenue MHAYKIUHA MarHUTHOTO

24 |moms 3eMAM C TIOMOWIBIO  3JIEKTPOHHO- OIICPaTHBHOE 248
JIy4eBOH TPyOKI» YHpaBIICHHC

25 CTsz[ «M3ydeHne sBIEHUS AIIEKTPOMArHUT- olepaTHBHOE 248
HOW MHIYKIIMHU U B3aMMOWHTYKITUI» yIpaBJIcHUE

2 Crenp «V3yueHue sBICHHS THCTEpeE3Hca C I10- orepaTHBHOE 248
MOLIBIO YNIEKTPOHHOTO OCLIILIOrpada» ynpaBieHHe

27 CTean «UccmenoBanre IUHAMHUYECKOM Mar- OTepaTuBHOE 248
HHUTHOI BOCIIPUIMYHMBOCTH MarHETHKOBY» yIpaBJICHUE

28 Crenp «/3y4yeHue 3aryxaomux KonebaHul B orepaTUBHOE 248
KOHTYpe» yInpaBlieHHe

29 Crenp «/3ydyeHue BbIHYKACHHBIX KOJIeOaHUI OIepaTuBHOE 248
B II0CJIC/IOBATEIBHOM KOHTYpE» yIpaBJICHUE

30 Crenpn «OnperneneHue mokasaress MpenoMiie- ornepaTUBHOE 256
HHSI TBEPABIX TeJl C HOMOIIBIO MUKPOCKOTIA» yIpaBlieHHe

31 Crenn «Omnpenenenne (GOKyCHOTO paccrosi- OIlepaTHBHOE 256
HHS JINH3» yIpaBJICHUE

3 Crenn «OmnpeneneHnue pajuyca KpUBH3HBI orepaTHBHOE 256
nH3b1 HploTOHA» yIpaBlieHHE

33 Crenn «OnperneneHne JUIMHBI BOJIHBI CBETa C oIepaTHBHOE 256
roMonuibko kosery Heroronay yIpaBJIcHUE

34 | Crenp «bunpusma ®@penens» OnepaTHBHOC 256

yIpaBleHHE

35 Crenn «MHTephepeHuus 1a3epHOro cBera B OIiepaTHBHOE 256
TOJICTOH IINITACTHHE» YHIpaBJICHHUE

36 Creny «OmnpenesneHne UIMHBI BOJHBI CBETA C orepaTHBHOE 256
HOMOIIBIO IM(PPAKLIMOHHON PEIISTKID) yIpaBleHHE

37 Crenn «M3yuenue siBieHus Tudpakiuu cBera OIIepaTHBHOE 256
Ha AU(PAKIMOHHON pelIeTKe» ynpaBiieHHe

38 Crenn «OmnpeneneHne pacCTOSHUS MEXKIY ornepaTHBHOE 252
1iesisiMu B onbite FOHray yIpaBlIeHHE

30 | Tek. batomiopiion 1 Abysaprion AndbpaKiin onepaTsrioe 25
OHHOM peIeTKe» YyHpaBJICHUE

40 Crenn «Ormpenenenue KOHIGHTPALUU pac- orepaTuBHOE 250
TBOpa caxapa HOJIIPUMETPOM» yIpaBJICHUE

41 | nasephioro yas, Hlocreosanc saroa Ma- onepaTiBHioe 252
Jroca M 3aKoHa Bprocrepa» YIpaBI€HUE

4 Crenn «IloyueHue u UCCISI0BaHUE HIUTHII- OIepaTHBHOE 252
THUYECKH NOJISIPU30BAHHOTO CBETA» yIpaBJIcHUE

o | oo, dbepenne nowasrn wperowe
Penes» ynpaBJcHHE

44 | nepxioGT B HOMOI MkpoMHTOPBEPO- oneparipoe 252
Metpa JIMHHUKa» YHpaBICHUE
Crenp «M3mMepeHue TeMnepaTypbl 1 HHTe-

45 | rpanpHOro KOG GUIMEHTA H3TyUSHUS Tena OTCpaTHBHOC 252
METO/IOM CHEKTPaJIbHBIX OTHOILICHHN» YHpaBIICHHC

46 Crenp «/3y4eHne crieKTpa U3IydeHHsl CBe- OIIepaTUBHOE 250
TOJIMO/IAY yIpaBJICHUE
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orepaTHBHOE
47 | Crenp «MccnenoBanue ¢)0T03neMeHTOB» p 252
yIpaBIeHUE
48 Crenp «Buemnuit potoaddexr. [locrosHHas OTIepaTuBHOE 252
ITnanka» yIpaBIeHUE
49 Crenp «CrieKTpaJIbHbIE XapaKTePUCTHKHU (o- orepaTHBHOE 252
TONIPOBOANMOCTH) yIpaBIeHHE
Crenn «Onpenenenue nocrosiuuoit Credana-
oIepaTHBHOE
50 | bompiMaHa ¢ MOMOIIBIO TUPOMETPA C UCUe- 252
3a101I1eH HUTBIOY yNpasJICHHC
5 Crenp «Omnpenenenue mocrosaHo [1nanka ¢ OTepaTuBHOE 250
TTOMOIIBIO CBETOANOIA» yIpaBJICHUE
52 Crenn «/ccrenoBaHue JIMHEHYaThIX CIIEKTPOB orepaTUBHOE 252
HICITYCKaHMsI ¢ TOMOIIIBE0 MOHOXpoMaropa YM-3» yHIpaBieHue
53 Crenp «/3ydeHne 3aBUCHMOCTH TTOTJIOMIECHUS ornepaTUBHOE 250
CBETa BEIECTBOM OT JUIMHBI CBETOBOI BOJIHBI» yIpaBJICHUE
TeH] «lccienoBaHme 3IEKTPUIECKHX Xa-
Crenn CIeno € SICKTPHICC orepaTUBHOE
54 | paKTE€pUCTHK MOJyIPOBOJAHUKOB C IIOMOIIBIO 252
a¢dexra Xosmay yIpaBIICHIC
Crenp «/ccnenoBaHne 3aBUCHMOCTH DJICK-
orepaTHBHOE
55 | TPOCONIPOTUBIIEHHS TIOTYITPOBOJAHUKOB OT 252
TEMIIEPaTypbD» ynpasJieHne
56 Crenp «/cenenoBaHue 3aBUCUMOCTH JIEKTPO- oIepaTHBHOE 252
CONPOTHUBJICHUS] METAIIOB OT TEMIIEPATypPbD» ynpaBJeHUEe
ornepaTHBHOE
57 | Crenn «MexaHHUECKUE SIBIICHUSD p 312
yIpaBJICHUE
orepaTHBHOE
58 | Crenn «OnexTpryecKue sIBICHUSD P 110
yTpaBJIeHUE
ornepaTUBHOE
59 | Creny «ONTHYECKHE IBICHUSI» p 116
yIpaBJICHUE
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JlueT perncrpanny u3MeHeHHi

Hara,
HOMep NPOTOKOJIa
No 3acegaHus
u 1-1 Copep:kaHue H3MEHEHHSs Kadeapsl.
o IMoanucek
3aBeyloLIero
Kadeapoii
1 2 3
1
2
3
4
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[Tpunosxenne Nel k paGouyeii mporpamMme IHCUHITHHBL

Munncreperso obpasosanus 1 Hayku Poccriickoii esiepannu
DenepanpHoe rocyapcTBeHHoe GlomKeTHOE 06pa3oBaTebHOE YUpexIeHHe
BBICILIErO 00pa30BaHHsL
«ITepmcknii HANHOHANIBHBIH HCCIE10BATEbCKHI MOJIHTEXHHYECKHI
YHUBEpCHTET»

YTBEPKIEHO

Ha 3aceJJaHuu Ka(eapbl
«12» anpens 2017 r.,

- nmpotokosn Ne 17
/ / 3aBeayroummit kadeapoii
I".H. Botuxos

YHUOHUIINPOBAHHDbIN YYEBHO-METOJIUYECKHUN
KOMIIJIEKC TUCIHHUIIJIMHBI
«O®U3UKA»
OCHOBHO# npodeccuoHanbHOH 06pa3oBaTeNnsHOM IPOrPaMMBI BBICIIETO 0OPa30BaHKs

®OH/I OHEHOYHBIX CPEACTB
AJIsI IPOBE/IEHHs1 NIPOMEKYTOYHOM aTTecTalMH 00y YAIOIHXCS 110 JHCLHIIIHHE

INporpamma akajeMH4ecKOT0O/IPHKIAHOTO GaKaiaBpuara
[Tporpamma cnienuanurera
Hamnpasnenns 6akanaspuara / ciermanurera:

10.05.03 Mudopmanionnas 6e30MacHOCTb ABTOMATH3HPOBAHHBIX CHCTEM
11.03.02 MHboKOMMYHMKALMOHHBIE TEXHOIOTHH ¥ CHCTEMBI CBA3H

17.05.02 CtpenkoBo-mymeyHoe, apTHIUIEPHICKOE H PAKETHOE OpYKHE

18.05.01 Xummueckas TeXHOJIOTHsI FHEPrOHACHILIEHHBIX MATEPHAIOB U H3/emHil
20.03.01 Texnocdepnas GezomnacHOCTh

21.05.06 HedrrerazoBbie TeXHHKA U TEXHONOTHH

22.03.02 Metanmyprust

24.05.02 IpoexTHpOBaHHE ABMALIMOHHBIX K PAKETHBIX JBUraTeneii

27.03.04 YnpaeneHue B TEXHUUECKHX CHCTEMAX

28.03.03 Hanomarepuarsl

faxanaBp / HHZKeHep / CHIENMHATHCT N0 3AUHTE

Kpanudukauus Beinmyckanka: #
unpopMauuH / TOPHBIIT HHKeHeD (CIeNHATHCT)
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- KPeJIMTOB 10 pabodemy yueOHOMY IIaHy: 14 3E
- 4acoB Mo pabouemy y4eOHOMY ILIany: 504 4

Buae! koHTpoOan:
Oxsaven: 1,3/2,4 3auér: 2/3 Kypcoroii npoekr: - Kypcosas pabora: -
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@oH/1 OLEHOYHBIX CPEACTB I NPOBEACHUS IPOMEKYTOYHOM aTTecTaruu
00yJaroIMXcsl ABISIETCS YacThiO (NMPIIIOKECHWEM) K pabodeil mporpaMme TUCIUIUTIHEI
«®u3nka» 1 pa3paboTaH HAa OCHOBaHUH:

— MOJOXEHHUs O MPOBEACHHM TEKYIIEr0 KOHTPOJS YCHEeBAEMOCTH M IPOMEXYTOUHOU
aTTecTalil  O0ydJalomuxcs 1O  00pa3oBaTENbHBIM  IIPOTpaMMaM  BBICIIETO
oOpa3oBaHMsl — TIporpaMMaM OakalaBpHaTra, CIENHAINTETa M MAarucTparypsl B
[MTHUITY, yrBepxnenHoro «29» anpeins 2014 r.;

— mnpukaza [THUITY ot 03.12.2015 Ne 3363-B «O BBenenuu ctpykrypst @OCy;

— paboueii mporpaMMbl TUCIUILIHHBI « DU3KMKay, yTBepkIeHHoH «05» mast 2017 .

1. IlepedyeHb (hopMUpYeMBIX YacTeil KOMIIETeHIMI, 3Tanbl HX GOpMHPOBaAHUS
U KOHTPOJIMpYeMbIe pe3yIbTaThl 00y4eHHs

1.1. ®opmupyemMblie YacTH KOMNeETEHIHIt

Ha ocHoBanmmn ananmmsa 0a30BBIX KOMHGTCHHI/Iﬁ BbBIITYCKHUKA, OIPCACICHHBIX
®I'OC BO mno mepednciieHHbIM HANpaBlIeHUsSM TMOJATOTOBKH, pa3pa0O0TaHbl CIIETYIOIIHe
YHU(HUIUPOBAaHHBIEC NTUCHUILTHHAPHBIE KommeTeHInH (YK):

YK-1. CriocoGHOCTh K CaMOCTOSTEIbHON padoTe ¢ nHMopManuei (BOCIPHUITHE, aHAIN3,
cucTeMarn3anusi, o0o0IIeHne, YCTHOE U MMUCEMEHHOE M3JIOKEHHE), K CaMOpa3BUTHIO,
NpUOOPETEHNIO HOBBIX 3HAaHMH W yMEHHWH, B TOM 4HCIE€ C HCIOIb30BaHUEM
COBPEMEHHBIX TEXHOJOTWH, K HCHONB30BAaHHUIO CYNIECTBYIONIMX M OCBOCHHIO HOBBIX
MPOrPaMMHBIX CPEACTB, 001a1aHIe 00Iel KyIbTypoil MBIIILICHHUS;

YK-2. CnocoOHOCTh HaydyHO OOOCHOBAHHO aHAIM3UPOBATH MPOOJIEMBI, MPOIECCH U
SIBIIGHUSI, OTHOCSIIUECS K JOUCHUIUTMHE "Qu3uka', NpeacTaBisTh COBPEMEHHYIO
KapTHHY MHpa Ha OCHOBE IEJIOCTHOH CHCTEMBI €CTECTBCHHOHAYYHBIX 3HAHUH, CTABUTH
LEeNTb ¥ HAXOJUTh IyTH €€ JOCTIKCHUS,

YK-3. CiocoGHOCTb MCIIOJIB30BATh 3HAHMUSI OCHOBHBIX (PU3NUECKUX TCOPHH I PEIICHUS
(GbyHZaMEHTANbHBIX M TPHUKJIAAHBIX 3a7ad, JUId T[OHMMAaHMS IPUHIUIIOB pPaOOTHI
mpuOOpOB M  yCTPOMCTB, NPHUMEHATh METONBl MAaTEeMaTHUECKOrO aHalm3a |
MOJEIUPOBAHUs, TEOPETUUECKOTO U IKCIEPUMEHTAIBHOTO HCCIE0BaHNsA, B TOM YUCIIE
BBIJIBUTaTh TMIIOTE3bl, COCTABIATh TEOPETUIECKUE MOJIENH, IPOBOJUTH aHAINU3 T'PaHHUI]
UX IPUMEHUMOCTH;

YK-4. CriocoGHOCTh TUTAaHHPOBAaTh W HPOBOAWTH HAYYHO-TEXHWYECKHE SKCIIEPUMEHTHI C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX  M3MEPHTENIBHBIX MHPHOOPOB M 00OPYNOBaHM,
NPUMEHEHUEM aJIeKBATHBIX OJKCIIEPHMEHTAJBHBIX W YHCIEHHBIX METOOB, OLCHHMBAaTh
TOYHOCTb U3MEPEHUH, IPOBOUTH 00pabOTKY, aHAIN3 U MHTEPIPETALHIO JaHHBIX.

1.2. Jtanbl ¢opMHUPOBAHUS JUCUMILVIMHAPHBIX YacTed KOMIeETEHIIUIA,
00beKThI OLleHUBAHUSI U BUABI KOHTPOJISI

Cornacao PIIJI ocBoeHme y4eOHOTO Marepuana IUCIUILIMHBI 3alUIAHUPOBAHO B
TeyeHne IByX cemecTpoB (1-2 mnm 2-3 0Ga3oBoro y4eOHOro IuiaHa) M pa3Ouro Ha 8
y4eOHBIX Moayneil. B KaxkaoM Mojyne MpeaycMOTpPEHBI ayIWTOPHBIE JIEKIIHOHHBIE,
MIPaKTHYECKUE W JTa0OpaTOpHBIC 3aHATHS, & TAKKE CAMOCTOATENbHAS PaboTa CTYACHTOB.
B paMkax ocBoeHHs yd4eOHOrO MaTepHaia IUCHUILIHHBE (OPMHPYIOTCS KOMIIOHCHTHI
JUCLMITMHAPHBIX KOMIIETEHLUN 3Hamb, ymemsy, 81adems, KOTopble ykazaHsl B PIIJ] u
BBICTYTAIOT B KaU€CTBE KOHTPOJIUPYEMBIX pe3yabraTtoB o0yuenus (Tabm. 1.1).
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KoHTponb ypoBHSI YCBOCHHBIX 3HAaHUM, OCBOCHHBIX YMEHHA W TPUOOPETEHHBIX
BIAJCHNH OCYIIECTBIIETCS B paMKaxX TEKYIIero, pyOeKHOTO ¥ IPOMEXYTOYHOTO
KOHTPOJIISl IPU U3Y4YE€HUH TEOPETUUECKOTO MaTepHaa, pellieHnH 3a/1ad, C1ade€ OTYETOB IO
nabopaTopHbIM paboTaM U 9k3aMeHOB / TuddepeHIMpOBaHHBIX 3a4€TOB. BHbl KOHTpOIIS
cBeeHbI B Tabmuiy 1.1.

Tabmuna 1.1. [lepeueHb KOHTPOIUPYEMBIX PE3YIBTATOB OOYUEHHMS 110 AUCIUILTHHE

Buj koHTpoOIs
KoHTpo/mpyeMble pe3yJibTaThbl

ocBoeHMs ucHMIIHHBI (3YBbI) TIPOMEIKY-

TeKyI Ui OeKHbII o
yu Py TOYHBII

YcBoennble 3HaHus. 3HaeT: C, TO KP OJIP | Dx3amen

3.1 - ocHOBHBIE (pU3HYCCKHE SBICHUS H OCHOBHBIC 3aKOHBI (PU3HUKH, IPAHULIBI C, TO KP1-8 TB
HUX IPUMEHUMOCTH, BO3MO>KHOCTH HCTIOJIB30BAHUS B ITPAKTHYCCKUX
TIPUIIOKEHUSAX;

3.2 - ocHOBHbIE (PU3HYECKHE BETUYHHbI H (pU3MUECKIE KOHCTAHTBI, HX C, TO KP1-8 TB
OIIPEJICIICHNE, CMBICH, CIMHHIIBI HX H3MEPCHUS;

3.3 - OCHOBHBIE METO/IBI (PH3UYECKOTO UCCIICIOBAHHS, B TOM YHCIIE C, TO KP1-8 TB
(yHIaMeHTaNbHbIC (PU3HUECKHE OIBITHI U UX POJIb B PA3BUTHH HAYKH;

3.4 - Ha3HAUeHHUE ¥ IPUHLHUI ACHCTBUS BaXKHEHIINX (HU3UYECKUX IPUOOPOB U C, TO OJIP TB
00BEKTOB IPO(ECCHOHATILHON JEeATEIbHOCTH, CPEICTB U3MEPEHUI U
KOHTPOJIS,;

3.5 - MeTozbI pemeHns PU3HIECKUX 3a/1a4, COOTBETCTBYIOIIHX IEMCHTAM C, TO KP1-8 TB
npohecCHOHAIBHON JIeSTeIbHOCTH;

3.6 - OCHOBHbIE IIPUEMbI ¥ TEXHOJIOTMH PAOOTHI C pa3IMYHBIMU BUIAMH C, TO KP1-8 | OJIP TB

uHpOpMAIUH

OcBoeHHbIe yMeHHs1. YMeeT:

V.1 - aHaMM3UPOBaTh M OOBACHATH IIPUPOJIHBIC SBJICHUS M TEXHOTCHHBIC OJIP 113
9 hexThl ¢ Mo3uLHil HYHAAMEHTAIBHBIX (PU3HIECKUX MPEACTABICHUH;

¥.2 - yKka3bIBaTh, KAKHE 3aKOHBI OIKCHIBAIOT JAHHOE sBICHUE WK (P ekT, KP1-8 | OJIP 113
BBLICIATH QU3HYECKOE COACPIKAHHE B IPUKIAIHBIX 33/[a4ax, IPOBOJUTH
HONCK ¥ CHCTEMATH3aIlHI0 COOTBETCTBYIOIIEH HHpOpMaIHy;

¥Y.3 - HCTONKOBBIBATh CMBICT (PM3HMIECKHX BETMYNH U TIOHATHI; KP1-8 | OJIP 13

¥Y.4 - 3anuceIBaTh ypaBHEHUs Ul (GU3HUYECKUX BeanuuH B cucteme CH; KP1-8 I3
V.5 - HCIIONIB30BaTh OCHOBHbIE [IOHATHSI, 3AKOHBI U MOJENHN (HHU3HKH, KP1-8 113
OIEPHUPOBATh MMU JULSl PEIICHHS IPUKIAIHBIX 33/1a4;

V.6 - pabotath ¢ npubopaMu 1 060PYAOBaHHEM, HCIIOIB30BATh PA3ITNYHBIC OJIP 113
METOJIHKH H3MEPeHHi, 00pabOTKH 1 MHTEPIPETALMH IKCIICPUMEHTAIBHBIX
JTaHHBIX;

V.7 - npuMeHsTh METOIbl PUUKO-MATEMATHYECKOTO aHAIIM3A IS PEILICHHUS KP1-8 | OJIP 113
TIPUKJIAJIHBIX 33/1a4, HCTI0JIb30BaTh a/ICKBaTHBIC METOBI (PH3HUECKOTO U
MaTeMaTHYeCKOro MOJICIMPOBAHNUS M pacyueTa ¢ MPUMEHEHUEM
MPOTPAMMHBIX CPEZICTB

Ipuodperennnie Biajgenns. Baageer:

B.1 - HaBbIKaMU HCIOJIb30BAHMSI OCHOBHBIX 00LIe(H3NUECKHUX 3aKOHOB 1 KP1-8 K3
HPUHIMIIOB B BAYKHEHIIMX HPAKTHYECKUX NPUIIOKCHUAX, METOAMH
PpeIICHNs THIIOBBIX 33/1a4;

B.2 - HaBEIKaMH IPIMEHEHHS OCHOBHBIX METOJI0B (DH3HKO-MaTeMaTHYECKOTO KP1-8 K3
aHa/IN3a ¥ MATEMaTHIeCKOM (pOPMAIN3aLUNU LS PEIICHHUS IPUKIIAIHBIX
3a/1a4 ¥ IIOUCKa HeoOX0ANMOit HH(OpMarn;

B.3 - HaBBIKaMU MPABHJIBHOMN AKCIUTyaTallid OCHOBHBIX IIPUOOPOB 1 OJIP
000pyI0BaHHS COBPEMEHHO# (QH3MUIecKoi TabopaTopHm;

B.4 - HaBEIKAMU TIPOBE/ICHNS HAYYHO-TEXHUYECKOTO YKCIIEPHMEHTA, oJp K3
00paboTKy, aHaTU3a U MHTEPIIPETUPOBAHHS €I0 PE3yIbTATOB;

B.5 - HaBBIKAMHU UCIIOJIb30BAHHS METOJOB (PU3HIECKOr0 H MATEMATHICCKOTO KP1-8 | OJIP K3
MO/IC/TMPOBAHHS B MH)KEHEPHO! NPAKTHKE, aHAJIN3a N HHTEPIPETHPOBAHMUS
€ro Pe3ynbTaToB, B TOM YHCJIE C MCHIOJIB30BAHUEM TIPHKIATHEIX
HPOrPaMMHBIX CPEJICTB;
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B.6 - HaBbIKaMH IIOHMCKA, 0TOOPA, CUCTEMATU3ALMH, aHATIH3a 1 0000IIeH s KP1-8 K3
Hay4YHO-TEXHHYECKOH MH(OPMAINH, ee MHTEPIPETALMH U NIPEICTAaBICHHS B
BHUE TCKCTOB, TaﬁJ’lI/IH, Fpaq}I/IKOB, AuarpamMm;

B.7 - HaBbIKaMH CaMOOOYUCHUS ¥ PAa3BUTHS B OOLIEKYIbTYPHOM U K3

npodeccoHAILHOU chepax

C — cobecenoBanne mo teme; TO — KomwiokBHyM (Teoperndeckuit ompoc); OJIP — order mo
naboparopHoii pabore; KP — xonTposnbHas pabora; T — pybexxHoe TectupoBanue; TB — Teopernueckuii
Bonpoc; [13 — mpakTnueckoe 3aganue; K3 — koMIuiekcHoOe 3a1aHue.

HTOroBo#l OICHKOW OCBOCHUS JUCIMILTMHAPHBIX KOMITCTCHIIMN (PEe3yJIbTaToB
O6y‘{eHI/IH 10 ,E[I/ICI_[I/IHJ'II/IHG) SABJSICTCA MPOMEIKYTOUHASA aTTECTAllUA B BUJIC DK3aMCHaA (1 /
2 /3 cemectp), IpOBOANMAS C YUETOM PE3YJIBTaTOB TEKYILETO M PyOEKHOI'O KOHTPOJISL.

2. Bl/llll)l KOHTPOJIsl, TUNIOBbIC¢ KOHTPOJIbHbIC 3aJaHUA U IIKAJbl OCHUBAHUA
pe3y/1bTaToB 00y4YeHMs

2.1. Texkyuuii KOHTPOJIb

Texymumii KOHTPOJIb /ISl OICHUBAHKS 3HAHHEBOTO KOMIIOHCHTA JAMUCIMIUTMHAPHBIX
gacted kommereHiuit (tabi. 1.1) B ¢dopme cobeceqoBaHUS WM BBIOOPOYHOTO
TEOPETUYECKOTO OIMPOCa CTYAEHTOB MPOBOMUTCSA MO KaXaoi Teme. Pesynbrarel 1o 4-
0a/UTbHOM IIKaJe OLICHMBAHUS 3aHOCSATCS B KHIDKKY IPCIIONABATENSI M YUUTHIBAIOTCS B
BHUJIC MHTErPAJIbHOMN OLIEHKH TPH POBEICHUH IIPOMEKYTOUHOMN aTTECTAIMH.

2.2. PyGe:xHblil KOHTPOJIb

PyOexHBIII KOHTPONB AT KOMIUIEKCHOTO OIICHMBAaHMS YCBOCHHBIX 3HAHHM,
OCBOGHHBIX YMEHMH W NPHOOPETEHHBIX BIAJACHUH JAWUCHUIUIMHAPHBIX 4YacTeH
komrereHuui (tabn. 1.1) mpoBoauTcs cornacHO rpaduka ydeOHOro mporecca,
npuBeneHHoro B PI1/I, B hopMe KOHTPONBHBIX PabOT U 3alUTHI Ta00PAaTOPHBIX PaOOT.

2.2.1. 3ammTa J1aGopaTOpHBIX padoT

Bcero 3ammanuposano 12 mabGopatopHbix pa®oT. TumoBsle TeMbI J1a0OpPaTOPHBIX
pabot npuBeneHs! B PT1JI.

3amuTa 1a00paTopHON pabOTHl MPOBOAUTCS MHAMBUAYAIBHO KaXKIbIM CTYAECHTOM
WK TPYNNOH CTyAEHTOB. THIOBBIC IIKana M KPUTEPUU OLECHKH NPHUBEACHBI B 0OIIeH
gactit POC GakanaBpCKOi MPOTPaMMBIL.

2.2.2. PyGexHblii KOHTPOJIb

Cornacuno PII]] 3amumanmpoBaHo 10 xonTpombHBIX paboT (KP) mocie ocBoeHuS

CTYACHTaMH YIeOHBIX MOIYJICH TUCIUTUINHEL.

Mogyns 1. Kunemartuka. /luHaMHKa HOCTYHIAaTENBHOTO ABUKEHUS.

Mogyns 1. JIlnHaMuka BpamiaTenbHOTO ABHKEHIUS. 3aKOH COXPaHEHHS UMITYJIbCA.

Monyns 2. KonebaHus ¥ BOJHEI.

Moaynb 3. MonekyisipHast pU3MKa U TEPMOTUHAMUKA.

Momyns 4. DneKTpocTaTuKa.

Momyns 4. 3aKOHBI TIEKTPHYECKOTO TOKA.

Moayb 5. DneKTpoMarHeTU3M.

Monyns 6. 'eoMeTpuyeckas 1 BOJIHOBasI ONTHKA.

Mopnyns 7. KBaHTOBast onTHKa.

Monyns 8. AtomHas 1 sinepHast puzmka.

53



TunoBble 3a1aHUA KOHTPOJILHOH padoTsl mo Teme '"Kunemaruka. Jlunamuka

NMOCTYNATEJIbHOI0 ABUKEeHHs "
1 (1 6amn). Ilpu KakuxX NPUBEICHHBIX HIDKE YCIOBHAX [BHKCHHE MATEPHAIbHOM TOYKM OyIeT DPaBHOMEPHBIM H

TIPSAMOJIMHEHHBIM?
Omeem:
1. a,#0, a,=0.
2. a.=0, a,=0.
3. a,#0, a,=0.
4. a,=0, a,= const.

2 (1.5 Ganna). MaTepuanbHas ToUKa JBHKETCS TTO OKPY/KHOCTH pamuycoM R = 3.0 M corTacHo ypasHermio S= 3 (S B M,
t B ¢). OnpenenuTb HOPMAIBHOE YCKOPEHUE TOUKH B MOMEHT BpeMeHu ¢ = 1.0 c.
Omeem:
L 2,0m/c 2.3,0M/c  3.9,0m/c 4. 18 m/c’.
3 (1 6amwn). MaxoBuk paguycom R = 0,50 M BpaIaercs ¢ MOCTOSHHOI yrioBoil ckopoctbio @ = 4,0 pan/c. Kakoa
JTMHEHHas CKOPOCTh HAPYKHBIX TOYCK MaxoBHKa?
Omeem: 1. 0,12m/c. 2. 1,0m/c. 3. 2,0m/c. 4. 4,0 m/c.
5. 8,0m/c.

4 (1 Gamwn). MaxosuK, GbiBIIHI HEMOIBUKHBIM, HAUAT BPAIIATHCS C YIJIOBBIM ycKopeHueM & = 2,0 paw/c’. Onpenenuts
yroJ ero 1nosopota 3a 5,0 c.
Omeem:
1. 0,40 pao. 2.5,0 pao. 3. 10 pad/c’. 4. 50 pao.
5. Ipasunvbrozco, cpedu yKa3aHHbIX Omeemos, Hem.

5 (2 bamwra). Mstauk maccoit 60 Kr, majgaer Ha mois ¢ BbICOTHI 1 M M mojackakuBaer Ha Bbicoty 0,50 m. IlpeneGperas
CONIPOTHBIICHAEM BO3JIyXa, OIPEJICIHTh CPEHIOI0 CHILY y/apa Msda O II0JI, €CIIH U3BECTHO, YTO IPOJOJKUTEIBHOCTD yapa
0,10 ¢c?

Omeem:

1. 46H 2.38H 3. 2I1H
4. 1,3H 5 078H.

6 (1 6anm). Teno maccoif m MOABEIIEHO HAa YNpPYroil TMpyxuHe ¢ KodpduumenToM xéctkocTi k. HaiiTn Bemmumny
PaCTSDKEHUS IIPYKUHBL.
Omeem:
ko k
1. mg. 2. kmg. 3. 78 4 10 5 K
k g mg

7 (1.5 6anna). llapuk maccoii m, MPUBSI3aHHBINA K HUTH JUIMHOW /, pABHOMEPHO BPALIAIOT B BEPTHKAIBHON MIIOCKOCTH CO
CKOpOCTBIO V. HaliTh HaTsbKeHHe HUTH, KOT/Ia IAPUK HAXOJUTCS B BHICLIEH TOUKE OKPY)KHOCTH.
Omeem:

v Vv v v
l.mg. 22m—. 3.m—+g| 4m—-g| Smg-——|
mg m 7 m(R 5] m[R g m g R

8 (2 Gayuia). I'py3 Maccoil m MOJAHUMAIOT MO HAKJIOHHOW IUIOCKOCTH JUIMHOM / M ¢ YIJIOM HAaKJIOHA ¢ C YCKOPEHHEM d.
Koa(duuueHt Tpenus rpysa o INIOCKOCTh paBeH k. HaiiTu cpeam HYDKENpUBEAEHHBIX BBIPAKEHHIT paboTy, COBEpPUIEHHYIO
TIPUIIOKEHHON BHENIHEH CUITON.

Omeem:

1. m(a+kgsina)l 2.m(a+kgcosa)l
3. m(a + g sina) kl. 4.m(a + kgsinat+g cosa) l.
S.m(a+kgcosa+gsina) l.

Tumnosble 3aJaHNs KOHTPOALHOI padoTel o TeMe ''KoJsie6aHus ¥ BOJIHBI'":

1 (1.5 6anna). Haiimure a3y rapmonmdeckn koneOmomeiicss Touku, cinycts 0,10 ¢ mocne Havana ABHXKEHHS, €CIH
yactoTa konebanuii 10 'u?Hauanbhas ¢aza paBHa HyI0.
Omeem: 1. 100 pao. 2.2xpao. 3. xpad. 4. 1/(27x) pao. 5. (27)/100 pao.

2 (0,5 6amna). KakuM OTpe3KoM B BEKTOPHOW Juarpamme, MpeJCTaBICHHON Ha pHC. 2,
BBIPAJKACTCS CMEIICHUE X OT TIOJIOKEHHS PABHOBECHS, €CIIH YPABHCHNE JBI)KCHUS MMEET BHIT
x = Asin(awgt + @), (OB =0C = A).

Omesem: 1. OE. 2. OD. 3. BE. 4. CD. 5. OB.
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3 (1.5 6anna). ['mpsi, moABEIICHHAS K TIPYXXUHE, KONEOIETCs M0 BEPTUKAIH ¢ aMILTHTY 10 4,0 cM. OnpenenuTe noiHyo
SHEPIHIO KoJlebanmit THpH, ecin Kod(dHIMeHT ynpyrocTn npyxkussl pasex 1,0-10° H/m.

Omeem: 1. 0,40 Joe. 2. 0,80 Jore. 3. 20 Joic. 4.8,0-10° [ore. 5. 40 [onc.

4 (1 6ar). Dusuueckuil MasTHUK (puUC.2) COBepLIaeT TapMOHHYECKHE KOJICOAHUS OKOJIO
OJIOXKEHHSI PABHOBECHS 110 3aKOHY
@ = Acos((m/8)t + 7/3) pan.
Haiiti ammuntyny, eciu npu =0 MasTHUK ObLIT OTKJIOHEH BIpaBo Ha 77720 paj.

s V4 T T
1. — pao. 2. = pao. 3. — paod. 4. — pad. 5. 7 pao.
10 7 s 7 6 7 2 7 P
5 (1 6ann). Kakoe u3 NpuBeICHHBIX HIKE YPaBHEHMH MpescTaBiIseT co0oif BTopoil 3akoH HprOTOHA 17Isl 3aTyXarommx
KoJe0aHHil NPYKMHHOTO MasiTHUKA?

Omeem:
2 2,
Lm0, 2. m9E =,
i dt” ) dt
EI e L. S SIL SN
dt dt dt dt
2
S.md—f+ré7kx:04
dt dt
A

Kosebauuii 6e3 corporupienust. CMECTUTCSI JIH 1, €CIIH /13, TO B KAKyI0 CTOPOHY MAKCHMYM KPHUBOM
IIPY yBETHYCHHH KOO OUIIECHTA YIPYTOCTH IPYKHHBI k?
Omeem: 1. He cmecmumcs.
= 2. Cmecmumcs 6nego.
s
Puc.4 3. Cmecmumces énpaso.

} 6 (1.5 6awa). Ha puc.4 wm3obpakeH rpaduk 3aBHCUMOCTH aMIUIATY/bI BBIHYKICHHBIX
| KOJMeOaHUI TPY)KMHHOTO MAsTHHMKA OT LMKJIMYECKOH YacTOTBI, BBIHYKIAMOIIEH CHIIBI IS
|

|

|

|

| @

7 (2 6amna). TlonepeuHast BOJIHA PAaCHPOCTPAHACTCS BJIOJIb YHPYTOro IHYpa co ckopocThio 15 m/c. Tlepuon konebanuii
TOYCK IIHYpa 1,2 C, aMIUTUTy1a 2,0 cM. 3a Havajo orcuera BPEMCHH B3IT MOMCHT NPOXOXKIACHHA UCTOYHHUKOM KoJjebanuit
MOJIOKEHHUST PABHOBECHS C IOJIOKMUTEIBbHOM CKOpocThio. Ompezpenure pasHocTh (a3 koneOaHMH JBYX TOYEK LIHYpa,
OTCTOSILIMX OT UCTOYHMKA BOJH Ha paccTtossHuu 20 u 30 M.

Omeem: 1. 4,57 2. 32xm 3. Lirz. 4. 0677 5. 045«

Tunosble 3aJaHUSI KOHTPOJIbLHOH pa6oThl o TeMe '"MoJiekyasipHasi QU3UKA U
TepMOAMHAMHUKA'"':

1 (2 6amga). O6beM HEKOTOPOIT MacChl HACATBHOTO Ta3a H300apHuecKy yBenuumics B 2 pasa. Kak u3sMeHunach cpenss
9HEPIHsl OCTYIATEIBHOTO ABMXCHHUS OJHON MOJICKYIIBI ra3a?
Omeem: 1. Yeenuuunacw 6 4 paza. 4. Ymenvwunacs 6 2 pasa.
2. Vmenvwunace 6 4 pasa. 5. He usmenunace.
3. Veenuuunacsw 6 2 pasa.

2 (1 6ayur). Kaxoii nporece ¢ naeanbHbIM ra3oM npezcrasieH Ha puc. 1? CocrosHuio 4 unu B cooTBeTCTBYeT Ooiee
BbICOKas TeMuepatypa’?
Omeem: 1. H3o06apuyeckuil, cocmosanuio A.
P 2. H306apuueckuil, cocmosuio B.
3. Uzoxopuueckuil, cocmosHuio A.
A B 4. Uszomepmuyeckuil, cocmosnuio B.

5. Aouabamuueckuii, cocmosinuio B.

Puc.1 v

3 (1 6ann). Kakoe u3 HIKEIPHUBEICHHBIX JaBICHUI COOTBETCTBYET JlaBieHuIo P B ypaBHeHUH Ban-nep-Baanbca

[P+%J(Vn —b)=RT

0
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Omeem: 1. [asnenue, komopoe Ob110 Obl 6 2aze, ecau Obl 8 HeM OMCYMCMBOBANO 63AUMOOCUCMEUE MONEKYT MEACOY
coboil.

2. [lasnenue, okasvleaemoe Ha 2a3 CMEHKAMU cOCyOd (PABHOE OAGIEHUIO 2a3d HA CMEHKU COCy0a).

3. Hasnenue, 00yciosnentoe 63aumMHbiM RPUMANCEHUEM MOTEKYIL OPY2 K OpY2y.

4 (0,5 6anna). Ckonbko cTeneHei cBoOOAbI HIMEET MOJIEKYJIA OTHOATOMHOTO ra3a?
Omeem: 1. /Jee. 2.Tpu. 3. Yemwipe. 4.IIams. 5. Llecmo.

5 (1 6ann). Haiimure 9nciio creneneii cBOOOIBI MOJEKYII HICaIbHOTO Ia3a, €Cln 3/5 SHEPTHH ero TETUIOBOTO JIBIKEHHS
TIPUXOAUTCS HA TIOCTYNATECIbHOC IBHIKCHHC.
Omeem: 1. 3. 2. 4. 3.5 4.6. 5.7

6 (2 6amna). Ilpu apuabaTHUecKOM pacIIMPEHHH KUCIOpoAa oObeM rasa yBenuumics B 8 pa3. Kak u Bo CKOJBKO pa3
H3MEHMIIOCH JaBICHHE ra3a Ha cTeHku cocyaa? (Kucmopon — AByxaTOMHBII ra3.)
Omeem: 1. Ymenvwunocs 6 8" pasa.
2. Veenuuunocw ¢ 8" pasa.
3. Vmenvwunocs ¢ 8" pasa.
4. Yeenuuunocs ¢ 8" pasa.

7 (1 6asmn). Kakoe 13 BbIpakeHHl, IPUBEJEHHBIX HIKE, COOTBETCTBYET paboTe rasa npu n3o0apiuyeckoM mnpouecce?

LM (r,-1) 2, -1) 3 RrmE
u H u P,

2

4PV, -V,) 5.4=0

8 (0.5 6amna). Kakoe W3 NpUBENCHHBIX HIDKE YTBEPXKIACHMH mpeicTaBisieT co0oit (opMysHpOBKY BTOPOro Hauasia
TEPMOJAUHAMUKU?

Omeem: 1. Tennoma, nodeodumas K cucmeme, udem Ha yeeluveHue ee 6HYMPeHHel OSHepul U Ha padomy,

co6epuIaemMyio CUCEMO NPOMUG GHEUHUX CUL.

2. He603M004CHO nocmpoums meniogyo Mawury, komopas pabomana oei ¢ KIJJ{>1.

3. He6o3moocHo nocmpoums menniogyio mawury, komopas pabomana oei ¢ KIIJ{=1, m.e. KII/[ mennoeoii mawiumul
6cee0a MeHble eOUHUYbL.

4. He03MOICHO NOCMPOUmMb meniosyio Mawiuny, KOmopds cosepuiuid vl pabomy, GOoIbuLyio, Yem KOAUYecmeo
CO0OWeHHOU ell U36He DHep2ul.

9 (1.5 Gasia). Kakoe wu3 HWKCTIPUBEACHHBIX BBIpa)l(eHI/Iﬁ COOTBETCTBYET M3MCHCHHUIO OHTPONUM Tra3za MpU
HSOGapH‘{CCKOM TIEPEX0/IC U3 COCTOSTHUS 1 B cocrostame 2?

1as="c, ml 3as5=" R
H T N

245="2C, 2 4a5-0
u T

1

Tunosblie 3aJaHUs1 KOHTPOJILHOI padoThl 0 TeMe "'JjiekTpocTaTnka"

1. (1 6amr). C KaKoii cuioii IeHCTBYIOT 1Ba OJHOMMEHHBIX U PAaBHBIX 3aps/ia 1o 0,6x10"® Ki1 Ha Kas1p1it Takoi e
TPETHii 3apsil. IIOMEIICHHBIN Ha JTUHUH, COCMHSIONICH ITH 3apsIbl, U Ha OJMHAKOBOM PACCTOSIHHH OT Ka)10r0 U3 HUX?
1.32x107H.  2.65xI07H. ~ 3.88xI0" H. 4.0
5. VcroBuii 3a1a91 HEJOCTATOYHO, TaK KaK HE 33/1aHO PACCTOSIHAE MEX/Ly 3apsiaMH.

2. (1 Gamur). Ha kakoM M3 pHCYHKOB KAueCTBCHHO BEPHO HAPHUCOBAHBI CHJIOBBIC JIMHHM HAINPSDKEHHOCTH

3JIEKTPOCTATHYECKOTO TOJIsl £ NpH TIEPEXOJie M3 OJIHOM CPeJibl B IPYTYIO, €CIIM I'PAHUIA pas/ieNia CPel NIEPIICHNKYIAPHA K
CHIJIOBBIM JIMHUAM B TIEPBOH cpefie (&) > €,)?

&2
& &2 & &2 € &2 &1

1 2 3 4

3. (1,5 6amwra). Kakue W3 HIKEyKa3aHHBIX COOTHOIICHHIl SIBISIIOTCS TOH MM WMHOW (HOpMOI 3ammcu Teopembl
Ocrporpazckoro-I'aycca?
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n

qu
1. @, :fE”dS. 2. @, :£D,,dS 3. fE,,dSz?

N ~ '
4. §Dds:§q, 5. @, :jSEws(E,anS

4. (2 6amna). IIpsmoyronbHas ruiomaaka co cropoHamu 0,02 M u 0,03 M Haxoautcs Ha paccrosHuu 1,0 M oT
ToueyHoro 3apsazna 1,0 mxKu. ITnomanka opueHTHPOBaHA TaK, YTO JIMHUU JIEKTPUYECKOT0 CMELIEHHs COCTABIISIOT C Hel yroi
30°. HaiiTi HOTOK 3JIEKTPUYECKOTO CMEILEHNUS Yepe3 Ty IUIOIAKY.

1.024x10" Knian’. 2.0,24x10™" Kn. 3.0,15x10™"" Kn/ar’.
4.0,15x10™" Kn. 5.0,61x107" K.

5. (1,5 6amma). Kakoi W3 HWKeNpHBEAEHHBIX IpaHKOB BBIPAXKAET KAUECTBEHHYIO 3aBHCHMOCTh MOTEHIMAna OT
paccTosIHUS 10 YeMHEHHONH METAITNYECKOMN 3apspKeHHO# chepsl pannyca R?

¢ Q P
R =r R r R :r

6. (0,5 6aya). Kakoe n3 HWKEPHUBEAEHHBIX COOTHOIICHH €CTh ONpECIUTEeNbHAs (POPMyJia EMKOCTH YEIMHEHHOTO
TPOBOIHHKA?

9

jc=—9 2 %8S
[ ) d
2
. 0=41 4c=2_
] 2w

7. (1,5 6Gamna). Tpu OAMHAKOBBIX IIOCKHX KOHJEGHCATOpPA COSOMHEHBI MOCIIEIOBATENIBHO. EmkocTs Takoit Garapen
9,0x10"" @. Mnontams kaxoit miacTiusr 100 cM%, MHOIEKTPHK — cTEKIO (£=7,0), 3aHHMAIONIEE BCE MPOCTPAHCTBO MEKILY
ITaCTUHAMMU. Onpeuenm‘b TOJILIMHY CTEKJIa B KaK/IOM M3 KOHJAEHCATOPOB.

1.2,0x10° u. 2.0,3x107 m. 3.7,0x10° m.
4.3,3x107 m. 5.2,3x10° m.

Tumnosble 3a1aHNs KOHTPOJIBHOI padoThl M0 TeMe "' JIeKTpoOMarHeTusm':

1 (1.5 Gamna). Yxaxure Bce CiIydad, KOTJa HaNPsHKEHHOCTh MarHUTHOTO TOJISL B TOUKEe 4 HampaBieHa 3a IIOCKOCTb
pucynka. Yurure, uro [, = 1.

2 (0.5 6anna). Ha pucyHke nzo0paxeHa pamMka ¢ TOKOM, HOMEIIEHHAs: B OJJHOPOHOE MarHUTHOE
none. Kax HarpaBiieH MOMEHT MarHUTHBIX CHII, ICHCTBYIONINX Ha PaMKy?

1. Ilo ocu epawenus OO 66epx.
2. o ocu spawenus OO 6Hus3.
3. Ilo nopmanu x pamxe n.
4. Ilo nanpasnenuio maznumnou unoyKyuu B.

3 (1.5 6amna). IIpoBONOYHBIN BUTOK Ha KapAaHOBOM MOJBECE MOXKET 3aHATh JIO00E IMOJIOXKEHHE B IPOCTPAHCTBE.

2 o
Tnomane Butka S = 25 cM”. Ero pacnonoxuiu B OJHOPOJHOM MarHMTHOM mose ¢ uHaykiueid B = 0,80 Ta rak, uto
IUIOCKOCTh BUTKA coctaBuia yroi oo = 60 rpaaycos ¢ HampasiaeHueM noist. ITo Burky mycrtunu tok / = 2,0 MA. Haiitu

BpalIalolMii MOMEHT, NeicTByromuii Ha BUTOK. BOKpYr kakod OCHM HauMHAeT BpAMIaThCsA BUTOK IOJ JEHCTBHEM 3TOro
9
MOMEHTAa?
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20-107 H-m; 6oxpye ocu, coenadaioweti ¢ Hopmansio 1 K 6UmKYy.
20-107 H-m; 6oxpye ocu, nepnenuryisproti k i u B .
35-107 Hm; 6okpye ocu, cosnadaioueii ¢ E .

35-107 Hm; sokpyz ocu, nepnenduxyispnoii k 1 u é .

R

35 H-m; soxpye ocu, cosnadaioweti c B .

4 (2 Oayta). /Ise 3apsKEHHBIC YaCTHUIbI, UMEIOIHAE OTMHAKOBBIC CKOPOCTH, IMONAaAar0T B OTHOPOTHOC MarHuTHOE I10J1€,

npuueM Tak, uto V.1B. Hanpasnenus [BukeHMs HacTHIl BIOJIb  TPaeKTOPHA,
MIPEACTABISIIONIMX COO0I YacTH OKPY)KHOCTEH OJMHAKOBOTO PaHyca, IPOTHBOIOIOKHBI (CM.

7 puc.). Ha kakue BOIpoch! Bbl OTBETUTE «1a»?
+ + + +
[3 N
I S 1. HAenaemcs nu wacmuya, deualcyujaﬂc;z no mpaexmopuu I — nonodicumenshoil, a no
B 1 7 mpaexkmopuu Il — ompuyamensrou?
+ /1 +ah

2. Asnsiemea au wacmuya, 0sudxcywjascs no mpaekmopuu I — ompuyamensroii, a no
PLEE S mpaexkmopuu II — nonoscumenvnoi?

' 3. Cosnadarom nu yoenvHvle 3apsadbl yacmuy no eeauyune?
4. Cosnadaiom nu nepuodvt épawyenusn yacmuy?

5 (1 6ar). OnpenennuTs MArHUTHBINA TOTOK, IIPOHU3BIBAIOLINI IIAPOBYIO OBEPXHOCTh PAIINYCOM R, PACIIONIOKEHHYIO B
0JIHOPOJTHOM MarHHTHOM II0JI€ C HHIYKIHeH B.

1. 47R’B 2. 7R’B 3. 2zRB 4.0

6 (1 Gaun). YTo HYKHO HOCTAaBUTH BMECTO MHOTOTOUYMS B Hpe/UIoKeHHH: “Du3uyeckas BeIMYMHA, YUCICHHO paBHAst
OTHOIIICHHUIO CHIIBI, JEHCTBYIONIEH Ha HPOBOJHHK C TOKOM, PACIOJOXCHHBIN NEPICHIUKYIAPHO K CHIIOBBIM JIHHHSIM
MarHUTHOTO TIOJISl, K JUTMHE IIPOBOJIHUKA U K TOKY B HEM, €CTb ...”"?

... MACHUMHBLT NOMOK.

.. HANPAIHCECHHOCMb MACHUMHO20 NOJIAL.
.. 9MIC unoyryuu.

.. MASHUMHASL UHOYKYUL.

<. UHOYKMUBHOCHTb.

SN W~

7 (1 Gamn). BeiGepure U3 NEPeUUCICHHBIX HIKE (DH3UYECKUX BEIMYHMH BCE TE, OT KOTOPHIX 3aBUCUT HHIYKTHBHOCTD
KaTYIIKH C KEeJIEe3HBIM CEepPICTHUKOM.
1. Yucno 6umkoe na eOunuyy O1uHbL KAMYUIKU.
2. Cuna moka 6 kamyuixe.
3. Ob6vem kamywxu.
4. Omuueckoe conpomuenenie 0OMOMKY KAMYUWIKU.

8 (1,5 6anna). ITo conenonny amuuHoi / = 1,0 M, ¢ unciom ButkoB N = 500 u momaznsio cedenus S = 50 oM’ Teuer ToK
1=15,0 A. KakoBa sHeprust MarHuTHOTO IOJIs coJeHonaa?
1.2,010° e 2. 2,0 Ire 3. 4,0 [lnc 4. 8,0 [ 5.12 J]ne

Tunosple 3aJaHUSA KOHTPOJILHOI padoThl Mo Teme "OnTuka':

1. (1,0 6amna). OnpeneauTs JUIMHY /) OTpe3Ka, Ha KOTOPOM YKJIaIBIBACTCs CTOJIBKO YK€ JUTMH BOJIH B BaKyyMe, CKOJIBKO

WX yKIIajbIBaeTcs Ha oTpeske /p=2,0 mm B Bozie (n=1,33).
1. 2,7 mm. 2. 1,5 mm. 3. 3,3 um.
4. 3adaua ne onpedenena, mak Kax He 3a0ana OIUHA 60JHbL CEeMA. R l

2. (1,0 6ayuna). Ha pucyHke n300pakeHa ycTaHOBKa JUIs HaOmroeHus Konerl HproToHa.
Kaxkosa Pa3HOCTh XOJa ABYX ny'{eﬁ, JA0MKAX HEKOTOPYIO TOYKY KOJIbLA PaguyCOM 7.
Ha6umronenue Benércs B OTpak€HHOM CBETE. b Iic

A A A
1.2b. 2. 2h, 36+ 42045 5 2k [n |

3. (1,5 Gamna). ITydok MOHOXPOMATHYECKOTO CBETa MaJaeT HOPMANBbHO Ha AuadparMy ¢ KpyrisiM oTBepcTheM. Ha
JKpaHe HEI.6J'IIOZ[aCTCﬂ }:[HquaKLlHOHHElﬂ KapTHHA CO CBCTJIBIM IIATHOM B LICHTPE, TaK KaK IJI HEHTPA B OTKPLITOI"/I Z[Hanp‘dl"MOﬁ
4aCTH BOJHOBOTO (hpOHTA YIIOKMWIOCH MsATh 30H Ppenernst. Kak MU3MEHUTCSI HHTEHCUBHOCTD CBETA B LICHTPE, €CIH MEPEKPHITh

BTOPYIO M YETBEPTYI0 30HY PpeHerns? AMIUIUTY B! KoJeOaHuii BeKTopa £ OT BCeX 30H CYHTATh OJANHAKOBBIMH.
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1. Ymenvwumes 6 5/3 pasa. 2. Ymenvuumes 6 (5/3)° pasa.
3. He usmenumcs. 4. Veenuuumes 6 3 pasza.
5. Veenuuumes 6 9 pas.

4. (1,5 Oamma). Kakue wu3MeHeHMS npeTepnuT IUPPAKLUMOHHAS KapTHHA, €CIM HCTOYHHK Oeoro cBera,

JU(PAKINOHHYIO PEIETKY U HKpaH MOMECTUTh B BOAY? YTiibl AM(PaKUUM s BUANMBIX CIIEKTPOB HA JKpaHE CUMTATh
MAaJIBIMU U TIPUHATH Sin @ ~ (.

1. Cnekmpubl cmecmames K yeHmpansHotl 6e10il noioce, HO WUPUHA KAHCOO20 CREKMPA He USMEHUMC.
2. Cnexmpul yoansames om yenmpanbHol 6e1otl ROIOChL, HO WUPUHA KAAHCO020 CHEKMPA He USMEHUMCS.
3. Cnexmpul cmecmamces K yeHmpanoHoll 6eotl noioce, u WUPUHA Kaxico020 CReKmpa yMeHbULUMCAL.

4. Cnexmpul yoanames om yeHmpanbHoti 6enoil noI0Ckl, U WUPUHA KAXHCO020 CHEKMPA YEeNUdUmcs.

5. Cnexmpbl cMecmamcs K yeHmpanbHoll 6e1ol noaoce, u WUpUHA Kaxcoo20 CReKmpa y8eaudumcs.

5. (2,0 6amna). Kakoe $okycHOE paccTOsHUE JODKHA HMETh JIMH3a, IIPOCLMPYIOIIAs Ha SKPAH CIEKTP, HOTY4CHHbII

TP TIOMOIIN AU(PAKIHOHHON PelIETKH, YTOOBI PACCTOSHUE MEXIY ABYMs JUHUAMH Kanus (L;=404,4 uM, A,=404,7 M) B
cnekTpe nepeoro nopsiaka 6suto pasuo 0,10 mm? Ilepuox pemérku 2,0 MKM.

1. 0,50 m. 2.0,65 m. 3.0,75 m. 4. 1,0 m. 5. 13 m.

6. (0,5 6amma). Kakas u3 NpuBeNEHHBIX HIKE BEJIMYMH JIACT CTENEHb MONAPH3AIMH JTy4a, €CIH Ly U Ly

MakCHUMaJIbHasi W MHWHHMaJbHass HWHTCHCHBHOCTH CBETAa B II0JIC 3pCHHA aHAIM3aTOpa IIPH BpAIICHHUHA €Tr0 BOKPYT
AQHAITM3UPYEMOTo JTyda?

1, Lmac o 2, Lo o 3, Joae o
[mar Imux
4' Imar +[mm X 5 Imux _[mm
I"l!l)r 7117!1” 1111(1\' +1mm

7. (1,5 Gamna). Yron bprocrepa mpu majeHuM CBeTa Ha KPUCTAJUl KaMEHHOH coiu paBeH 57°. Onpenenutb
CKOPOCTh CBETa B 3TOM KpPHCTAILIE.

1. 0,87x10° m/e. 2. 1,2x10° m/e. 3. 1,6x10° m/e.
4. 1,9x10° m/e. 5.2,6x10° m/c.

8. (1,0 Gamma). Yrom MexIy IUIOCKOCTSAMH MOJNSpU3aTOpa W aHamuzaropa paseH 45°. Bo ckombko pa3
YMEHBUIUTCSI HHTEHCUBHOCTD CBETA, BHIXOASIIETO U3 aHAIM3aTOPA, €CIIN yroJl YBEIU4UTh 10 60°7

1. He ymenvuumcs. 2. B 1,3 pasa. 3. B 1,5 pasa.
4. B 1,8 pasa. 5. B 2,0 pasa.
Tumnosble 3aJaHUsl KOHTPOJIbHON padoTbl MO Teme '"ATOMHasi M sjepHas
¢uzuxa':
I Kakoe 13 HIXKEONMCAHHBIX BBIPAKECHHMIT IIpeJicTaBiseT coboii ouH U3 nocTysnatoB bopa (ycioBue gactor)?

1I

111

v

1) v=R(1/1*= 1/n%)

2)v=(Ep-Ey)/h

3)v=(En+Eu)/h

4)v=R(1/n* - 1/n%)

5)e=hv.
M3BeCTHO, UTO CIEKTPANbHbIE TMHUH JAHHOH CEPHH CIIEKTPa BOZOPOAA yKIabiBaioTes B hopMyiy v = R(1/n? — 1/n%).
Kakue 3HaueHHs NPUHUMAET Ny, €CIIH N;=3.

1) m,=1,2,3,4, ...
2) n,=1,2,3.
3) m=4,5,6,...

4) m=4,6,8,10,...

5) mp=(4+ny), (5+m), (6+m).

Kaxum 13 KBaHTOBBIX uHcen (KB.4.) onpeensiercs (B OCHOBHOM) DHEPTHsl JIEKTpoHa?

1) TnaBHBIM KB. 4.

2) A3MMyTAIbHBIM KB. Y.

3) MarHuTHbIM KB. 4.

4) CnuHOBBIM KB. 4.

OCHOBHOE JJICKTPOHHOE COCTOSIHUE aTOMa XUMHUYECKOTO 3JIEMEHTa BBIPAKECHO CIEAYIOLICH CUMBOINYECKOM (HOpMYIIOit:

1572872p°3s%3p®4s'. YkasaTh? cKoJIbKO 21EKTPOHOB ATOMA HAXOAUTCS B COCTOSHMI ¢ KBAHTOBBIMH UHCIaMH n=3, 1=0.
D2, 2)4;, 3)6;, 48 510
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V' DeKTpoH MpomIen yCKOpSIoIIyto pasHocTh noteHimanos U = 50 B. Kotopoii 13 HiKenpuBeeHHBIX (HopMyT CJ'ICL[yCT
BOCIIONB30BATHCS [UIS HAXOXKICHHMS [UIMHBI BONHBI e Bpoiins, cssammoii ¢ smekrponom? B dopmynax Ej=my*c?
SHEPrHsl HOKOSIIEroCs AMEKTPOHA, V - ero ckopocthb, T - KHHETHYecKas SHEPryst ICKTPOHA.
1) A =h/(mg*c)

2) A=hA"(2my*T)
3) A= (h*c)N T(E+T)
4) A=h/(meV)*N" (1 - V¥c?)
5) npasuibHOTO OTBETA HET
VI Kaxkos cmbica napamerpa U B ypaBnenuu lllpeannrepa
AY + 2m/h2 * (E-U)¥=0
1) TlonHas 3HEPrus YaCTHLIBI.
2) TlocTostHHBI Ge3pa3MepHBIH K03 HIIHEHT.
3) Kunernueckas SHEPrusi YaCTHIIBL.
4) ToreHunaIbHas YHEPIUS YACTHLIBL
5) TIlpaBuibHOrO OTBETA HET.
VII Yro npeacTaBistoT coboil y-iydn, UCIyCKaeMble MPH paHOaKTHBHOM pacraze?
1) Torok sizep remust.
2) TIOTOK IPOTOHOB.
3) ToTOK 3JIEKTPOHOB.
4) TIoTOK HEHTPOHOB.
5) DiexTpoMarHuTHBIE BOIHBL.
VIIIOnpeaenuts B MEradieKTpOHBOJIBTAX SHEPIHI0, KOTOPAst BBIACISETCS NP PEAKLMU
B +on' > 5B SiLi7 +,He',
ecim mp=10.01613 a.e.m., my=7.01822 a.e.m., m;;=4.00390 a.e.m.
1) 2,79 MaB
2) 3,00%10-17 MsB
3) 0,279 MaB
4) 1,68%1027 MaB
5) IlpaBuiabHOro OTBETA CPEAH YKa3aHHBIX BBILIE HET.

TunoBele IIKama ¥ KPUTEPHUH OLEHKH pPE3yJIbTaToB pPyOEeKHOTO KOHTPOJS
npuBesieHs! B 001Ieit yactn @OC OakanaBpckol POrpaMMEL.

2.3. BbInojHeHHe  KOMILIEKCHOTO  HWHAMBHIYAaJdbHOI0  3aJaHMsl  HA
€aMoCTOATEJILHYI0 padoTy

Jlns oLleHMBaHUS HABBIKOB M OIBITAa JESATEIBHOCTH (BIAJEHHS), KaK pe3yibTara
00ydYeHHs 110 TUCIUIUINHE, HE HMEIOIIEH KypCOBOTO MTPOCSKTA WM PaOOTHI, HCIONB3yeTCs
WMHIMBHIYaJIbHOE KOMIUIEKCHOE 33/1aHHE CTYACHTY.

TunoBele mKaga U KPUTEPUU OLEHKH PE3yIbTAaTOB 3alUThl MHIWBUAYaIbHOTO
KOMIUICKCHOTO 3a/IaHMs IpuBeeHbI B 001meil yactn @OC OakanaBpcKoil MporpaMMBL.

2.4. IIpoMe:xyTOUHASl aTTEeCTALMS

Jlomyck K IIPOMEXYTOYHOH arTecTalliy OCYLIECTBISIETCS IO  pe3yibTaram
TEKYILETO ¥ PyOeKHOTO KOHTPOJISL. YCIOBHSAMM JIOIyCKa SIBIISIIOTCS YCIICIIHAs c/lada BCeX
mabopaTopHBIX pPabOT W MOJOKHUTENbHAs WHTETpajbHAs OLEHKA II0 pe3ylsTaTaM
TEKYILETO M PyOeKHOTO KOHTPOJISL.

2.4.1. Ilpouenypa NpoMeKYTOYHON aTTeCTAUH

[IpomexyTouHas aTTecTanys MPOBOIUTCA B BHUJE YK3aMEHA, KOTOPBIN ITPOBOIUTCS
B yCcTHOH ¢opme mo OmieraMm. buner BkIoYaeT 1Ba TEOPETHYECKHX BOIpOca IS
IIPOBEPKU YCBOCHHBIX 3HAHMH, mpaktuueckoe 3aganue (II13) mis npoBepku OCBOEHHBIX
yMeHHUH u koMIulekcHoe 3ananue (K3) mis KoHTposst ypoBHS IPHOOPETEHHBIX BIIaICHUN
BCEX 3asABIICHHBIX JAWCHUIUIMHAPHBIX KOMIETeHUWH. bumer ¢opmupyercs Takum
00pa3oM, 4TOObI B HErO ITONAJIM BOIPOCHI U MPAKTHUECKUE 3aaHMs, KOHTPOJIUPYIOIINE
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YpOBEHb CPOPMHUPOBAHHOCTH BCEX 3aSIBICHHBIX AUCIUIUIMHAPHBIX KOMITeTeHIiH. DPopma
Ourera npeacrasieHa B oomeit yactn @OC MarucTepcKoil mporpaMMel.

2.4.2. TunoBble BONPOCHI U 3aIaHMUA AJI5 IK3aMeHa 110 JMCHUIINHEe

TunoBble BONPOCHI 1151 KOHTPOJIS YCBOCHHBIX 3HAHMIA:
1. PaBHOMEpHOE JBHKEHHUE ONUCHIBACT YPABHEHHE ...
(*): x=243t (v, =21 0: x=6+6t 21 0:v, =2t
2. TapMOHHYECKHMH HA3bIBAIOTCS KOJEOAHHS, P KOTOPHIX ...
(*): u3MeHeHHe BeeX GUBHUECKHMX BETMUMH CO BPEMEHEM IPOMCXOMIUT 0 3aKOHY Sin WM COS
(): TE€JI0 MHOTOKPATHO IIPOXOAUT OHO U TO KE ycTOl\/quBoe TIOJIO’KEHHUEC PAaBHOBECHUSA
(): 3HAUEHHs BCeX (PU3MUECKHUX BEMUMH MOBTOPSIOTCS YepPE3 PABHbIC IPOMEKYTKU BPEMEHH
(): u3MeHeHue Beex PU3MUECKUX BETMUMH CO BPEMEHEM MPOMCXO/IUT M0 3aKOHY tg MM ctg

3. MarepuanbHas TOUKa COBEpIIaeT rapMOHHYeckue konebanus ¢ uacroroit 0,5 I'm. Ammuryna kone6anuit 3 cm. CkopocTh
TOYKU B MOMEHT BPEMEHH, KOrjia cMelienue 1,5 cM, paBHa ... cM/C.

4. MHayKuys MarHUTHOTO ITIOJISL HANIPaBJIeHa W3 depTeska. IIpaBuibHOE MONOMKEHNE CHTbI AMIIepa, JISHCTBYFOIICH Ha MPOBOJIHKK C
TOKOM, HMECT BULI .. .

1 I 1 1 1
F F F
56 56 F rls B B
*: 0: o 1® o 1® o I®

5. J/lnamnaszoH AJIMH BOJH BUAUMOTO CBETA ...

(*):4-107-7,6-10"m 10°-4-107"m 7,6-107 =107 ™ 6-102-10"m
6. 3akoH cMmelenys Buna umeer Bu ...
* 2
% 4 =§ Ny /T=b R, =oT* R/, =157 M T2 =h

TunoBble BONIPOCHI MU MNPAKTUYECKHE 3aJJaHUsl AJd KOHTPOJIA OCBOCHHBIX

YMEHHUii:

1. Teno, GpolIeHHOE BEPTUKAIBHO BBEPX, MOJHSIOCH Ha BBICOTY /i = 20 M. JIJ1st 3TOTO CKOPOCTH OpOCAHHMS TeNa A0KHA ObITh
paBHa ... M/c.

2. MatepuainbHas TOUKa COBEPIIAET FApMOHHUECKUe KoseGanus no 3akony X = 78in(0,57¢) cM. Mocne nauana geuxenus
IyTh OT MOJIOXKEHHS PABHOBECHS 10 MAKCUMAJIBHOTO CMEIIICHHS TOYKA IIPOHIET 34 ... C.

3. Cpesish KBaAPAaTHIHASL CKOPOCTH MOJIEKYJ Bo3ayxa (L= 0,029 kr/mons) npu temneparype ¢ = 17°C pasna ... m/c.

4. JIBa npoBOJHHKA ¢ TOKAMH HAaXOMAATCS B IUIOCKOCTH uepTexa. Cuia, IeHCTBYIOIIAsh HA BTOPOH NPOBOJHUK CO CTOPOHbBI
MIEPBOTO HAaNPABIICHA ...

| —
5

(*): BHH3 BBEPX  3a YEPTEK ® U3 yepTexa ©)] BIIEBO
5. Ecitu paguocrannus padoraer Ha gyactore 102,7 MI'n, To €€ aimHa BOJNHEI ... M. OTBET OKPYIJIUTB 0 LEJIOTO.

5 — o
6. MB.KCI/IMyM H3JTy49aTCIIbHON CIIOCOOHOCTH Teja 4YeaoBeKa (l - 36,6 C) TIPUXOJUTCA Ha IJINHY BOJIHBI ... MKM. Ortser

OKPYTJIUTD 10 NECATHIX.

TunoBble KOMILUIEKCHbIE 3aaHUST 1A KOHTPOJIA npnoﬁpeTeﬂﬂux BJIAJIEHUI1:
1. Teso GpoIIEHO MO YIIIOM K TOPH30HTY 45° ¢ HauanbHON ckopocThio 20 M/c. Ha paccrosiaun 20 M (110 TOPH3OHTANHN) OT
MecTa OPOCaHus BBICOTA TPAGKTOPHUH COCTABIIAET ... M.

2. MarepuanbHasl TOYKa COBEpIIacT rapMOHHYeckue Kosebanus ¢ yacroroii 0,5 I'u. Ammuryza kosnebanuit 3 cM. CKopocTh
TOYKH B MOMEHT BPEMEHH, KOT/Ia cMeleHue 1,5 cM, paBHa ... cM/c.
3. DHeprus epawyamenshozo OguxceHus MOIEKyl, coaepxamuxcs B 1 T asora (L = 28 r/mons) npu temneparype 7 °C

paBHa ... JIx.
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4. TpoBoyHuk ¢ TokoM 5,0 A jumiHO# 10 cM IepemMeInaroT B MarHUTHOM moste ¢ uHykupeit 0,6 Ti. TTpoBoHMK NepreHIuKyIspeH
MO0 U TIEPEMEIAeTCsl B CTOPOHY, MPOTUBOINOJIOKHYIO CHile AMmrepa, JeHcTByromeit Ha Hero. YToObl NPOBOHUK JBHTaiCs €O
CKOpPOCTHEO 20 M/C HEOOXOIMMO Pa3BHTh MOLHOCTb PABHYIO ... BT.

5. KonebarenbHblit KOHTYP PaJJMONIPHEMHHKA UMEET KOHJEHCATOP ¢ eMKOCThI0 750 nd M KaTymKy ¢ MHIyKTHBHOCTBIO 13,4
MK[H. OTOT pammonpueMHHK OyAeT NMPUHUMATh BOJHBI JJIEKTPOMATHUTHBIX KONEOaHMH C MIHHOI paBHOI ... M. OTBer

oKpyrmTb 210 1estoro. (1T = 3,14, ckopoers cera ¢ = 3-10° M/c)

2
6. 13 orepcTus B meun miomaaeio 10 CM™ m3mydaercst 241 x/Ix sneprum 3a 1 MunyTy. OTBEpCTHE CUMTATH AOCOMIOTHO
YepHBIM TeNoM. J{MHa BOJNHBI, HA KOTOPYIO HPUXOJUTCA MAKCHMyM U3IydaTelbHOM CIOCOOHOCTH, paBHA ... MKM. OTBeT
OKPYIJIHTB JI0 LIeJI0T0.

2.4.3. IllkaJibl OLleHUBAHUS Pe3yJIbTATOB 00y4eHUsI HA IK3aMeHe

Ouenka pe3ysibraroB OOydYeHMs [0 JAUCHUIUIMHE B  (GOpME  ypOBHS
cOpMHUPOBAHHOCTH  KOMIIOHEHTOB  3HamMb,  yMemb,  Glademb  3asBICHHBIX
JUCHUTUTHHAPHBIX KOMIIETCHIIUH MTPOBOJHUTCS 1O 4-X OaJUTHHOM IIKAJIe OICHUBAHHUS.

TumoBkle MIKaia ¥ KPUTEPHUHU OLICHKH PE3yJIBTaTOB O0yUYCHHUS TP Cladye dK3aMeHa
JUIS KOMIIOHEHTOB 3Hamb, yMmemdb u 61ademsy TpuBeaeHbl B ob0mei ugactu DPOC
0aKaaBpCKOH MPOTPaMMEI.

3. OuneHka ypoBHsl C()OPMHUPOBAHHOCTH KOMIIOHEHTOB JAMCHMILIMHAPHBIX
KOMIICTeHI U

ITIpn oueHke ypoBHS CHOPMHPOBAHHOCTH IMCIUIUIMHAPHBIX KOMIICTEHLIMH B
paMKax BBIOOPOYHOTO KOHTPOJIS Ha SK3aMEHE CUMTAETCs, YTO HOIVYEHHAs OYeHKd 3a
KOMNOHeHm npogepsemol 6 ouneme OUCYUNTUHAPHOU KomnemeHyuu obodbwaemcsa Ha
COOMBEMCMBYIOWUL KOMHNOHEHM 6CEX OUCYUNTUHAPHBIX KOMNEMEHYUl, (opmMupyemuix 6
PAMKAX OGHHOU YYeOHOU OUCYUNTUHDI.

OO01mas oreHKa ypoBHS c)OPMHUPOBAHHOCTH BCEX AUCHUILIMHAPHBIX KOMITETSHIUI
MIPOBOJUTCS IyTEeM arperupoBaHUS OIEHOK, MOJMYYEHHBIX CTYICHTOM 3a KaXIbIH
KOMIIOHEHT ()OPMUPYEMBIX KOMIIETEHIIMH, C Yy4YEeTOM pe3yJbTaTOB TEKYIIEro |
pyOEXKHOTO KOHTPOJSI B BHJE WHTETPaIbHOM OLEHKM MO 4-x OayibHOW mikane. Bce
pe3yabpTaThl KOHTPOJIS 3aHOCATCS. B OIICHOYHBIH JINCT M 3aIONHAIOTCSA IperojaBaTeiIeM
IO UTOTaM IIPOMEKYTOYHOH aTTeCTalny.

dopma OIEHOYHOT 0 JINCTa U TPeOOBAHMS K €T0 3aIll0JIHEHHUIO NIPUBEICHEI B 00mIeH
yacti @OC OakaaBpCKOI MPOrpaMMBl.

IIpu  ¢dopmMupoBaHMHM  WTOTOBOM  OIIGHKM  IPOMEXKYTOUHOH  aTTecTaIliu
HCTIONIB3YIOTCS CAEAYIOIINE KPUTEPHN:
03=0.5% 033+ 0.3 * O3P +0.2 * O3T,

rne O3 — obmias omeHka ypoBHs cdopmupoBaHHocTH 3HaHH, O33 — oleHka
3HAHWU TPHU OTBETe Ha OmieT sk3aMeHa, O3P — cpemHss olneHKa 3HAHUI MPU PYOSHKHBIX
tectupoBanusax, O3T — oleHKa 3HAHMIA TIPU TEKYIIIEM KOHTPOJIE

(Bce onenku mo 4-x 6anpHOM miKane 2,3,4,5)

OY=0.4*OYP + 0.6 *OVJI,

rne OV — obmas omeHka ypoBHs copMupoBaHHOCTH yMeHui, OYP — cpenHss oreHka
YMEHHIA, IOTyYeHHAs IPU PyOEKHBIX TecTUpoBaHUsIX, OVJI — olleHKa YMEHHIA [0 HTOTaM
3aIIUTHI JJAOOPATOPHBIX PabOT
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OB= OBJ],
rme OB — oOmas oueHka ypoBHsA cdopMmupoBaHHOcTH BiajgeHuit, OBJI — omeHka
BJIAJICHUH 110 UTOTaM 3aIINTHI Ta00PATOPHEIX PadOoT.
HToroBas orieHKa 3a 9K3aMEH BBIUHCISETCS 10 (hopMyIIe:
HO = 0,3*(03-3)*ed(03-3)+ 0,3*(0Y-3)*ed(OY-3)+ 0,4*(OB-3)*ed(OB-3)+
+ ed(03-3)*ed(OY-3)*ed(OB-3)+2,
rae ed(x) — enuHuuyHas (YHKOWS, paBHAs HYJIIO NPHU OTPHULATEIBHBIX 3HAYCHUSX

apryMmeHTa u €¢IMH1IE — IPU BCEX OCTAJIbHBIX €0 3HAYCHUAX.
ITomryueHHOE YHCII0 OKPYTISETCS 10 LENOTo 3Ha4eHus (2, 3, 4, 5).

Bornpockl 1 MOArOTOBKH K OK3aMCHY

1. Kunemaruka marepuansHoit Toukn (MT). Kunematnueckue XapakTepUCTHKM M HX Trpaduueckoe H300paxeHue.
Juddepentmanbias U UHTErpaibHas 3aJ1add KHHEMATHKH (HAa IIpEMepe PAaBHOMEPHOIO U  PaBHOIEPEMEHHOIO
JIBUIKCHHS).

2. KpuBusna TpaekTopuH. Panuyc u neHTp KpHBH3HBEL PasnokeHHe BEKTOpa IOJHOTO YCKOPEHHs Ha TaHI€HLHMAIbHYI0 M
HOPMAJIbHYIO COCTaBJISIOLINE.

3. JIBwxenne MT mno okpykHOCTH. BeKTOpBI YIJIOBBIX KOOPAHMHATBI, CKOPOCTH M YCKOpEHHMs, MX HampasieHue. CBs3b

YIJIOBBIX M JIMHEHHBIX XapaKTEePHCTHK.

JIBW)KEHHE TOYEYHOTO TeNa, OPOLIEHHOTO MO/ YTJIOM K TOPU30HTY.

Kunemartuka tBepznoro tena (TT). Uncno creneneii cBOOOABI PH pa3InIHBIX BUAX JBHKCHHS.

OcHOBHbIE onpeseneHus 1 3akoHbl JuHamMuku Helotona. IIpeoGpasoBanns ["anunes. [Ipunnun otHocuTenbHOCTH. 1-if 1 2-

it 3akoHbl HbloTOHA.

OcHoBHbIE Onpe/ieNIeH s U 3aKOHbI IMHaMUKU HploToHa. Macca. 3akoH coxpaHeHus MITyJibca. 3-if 3akoH HeloToHa.

. Cucrema MT: uMIysbC, ypaBHEHHE IABIDKEHUS M 3aKOH COXpaHeHHs ummyibca. LleHTp Mace cucteMsl MT 1 ypaBHeHHe

€ro IBIKEHHs. VIMITyIIbC CHITBIL.

9. MowmenTs! umityssca 1 cuiisl Juist MT. YpaBHenue momenToB. Ilnedo cuibl.

10. Cucrema MT: MOMEHT UMITYJIbCA U MOMEHT CHJIbI, YPABHEHUE MOMEHTOB. 3aKOH COXPAHEHUsI MOMEHTA UMITYJIbCa U €ro
9KCHEPHUMEHTAIBHOE MOATBEPIKICHHE.

11. O6mwue ypapHenus asikenus TT. Bpamenne TT Bokpyr HemomsmxkHOWH ocH. MomeHT mueprmn. OCHOBHOH 3aKOH
JIMHAMMKH BPAILATEILHOTO JIBHKCHHS.

12. Ilpumepsl pacuera MoMeHTa uHepiuu. Teopema ['tolirenca-1lITeliHepa 1 IpUMephI €€ UCIIOIb30BAHMS.

13. Kunernyeckas sHeprus JBHKeHHs TBepaoro Tena. Teopema Kennra. Knunerndeckas sHeprus BpalieHus.

14. PaboTa u ee cBs3b C KHHETHYECKOIl HHeprueil. PaboTa M MOIIHOCTh MPU MOCTYMATENbHOM M BPAIIATEIbHOM ABHKCHHH.
I'paduueckoe nsobpaxenne paboTsl.

15. CuoBble MmoJIsL: MOTCHIHUAIbHBIC U HenoTeHuuanbHble. Knaccubukauus cun (¢ npumepamu). IloTeHnuanbHas SHeprust 1
ee CBA3b C PabOTOH. 3aKOH COXPaHECHMS MEXaHMYECKOH >Hepruu. ITpuMephl BBIYMCICHHS NMOTCHIHATbHOH SHEPTHU
(ynpyroit nedopmarum, 0JTHOPOJHOTO OIS THKECTH).

16. CoynmapeHnst Temx: YaCTHYHO YIpyroe, aOCONIOTHO YIpyroe, aOCOTIOTHO HEYNpyroe. 3aKOHBI COXPAHEHHS TIPH
COyZIapeHHUSIX.

17. Tapmonndeckue koneOanus. KuHemMaTHyeckue XapakTEePUCTUKU KOJIeOATEIbHOrO JBWKEGHUS M UX M300paKeHHE Ha
rpadyKkax ¥ BEKTOPHBIX IUarpamMMax.

18. Auddepenunansuoe ypaBHeHHE rapMOHUUECKHX KojebaHuii (¢ mpuMepamu BbiBozia). Pusuueckuii MastHuk. Yacrora n
nepuoj ero Kosiedauuit. [IpuBenenHas [uiiHa, B3aMMHO 0OpaTHBIC TOUKH, LIEHTP KauyaHUs.

19. DHeprust mnpH TrapMOHMYECKHX KoieGaHHAX. 3aKOH COXpaHEeHWsl HHepruu H JudpepeHinranbHoe ypaBHEHHE
TapMOHHYECKHX KOJICOaHHH.

20. 3aryxatonme Konebanus, ux JudpdepeHIraIbHOe ypaBHEHNE B CITydae BS3KOTO TPEHHs. 3aKOH 3aTyXaHHs TPU BSA3KOM
TpeHUH. XapaKTePHCTUKU 3aTyXaHUsL.

21. BeiHyxzaenHble kosiebanus. Yactora, aMIUIMTyJa U HavyanbHas (a3a BBIHY)KICHHBIX KosebGaHuii. SIBieHne pesonamca.
Pe3onancHas yactora 1 amiuutyaa. PesonancHble Kpusble. Biusinue tpenus.

22. IIpoioNbHEIE ¥ IOTIEPEYHbIE BOTHEL. Y PaBHEHHE TLIOCKOH OeryIiel BOTHBL.

23. BoaHOBOE ypaBHEHHE JUISL BOJHBI Pa3PekKEHHUs-CKATHS B CILIOLIHOM yIpyroit cpeze.

24. DneMeHTbl MEXaHHKH CIUIOUIHBIX Cpell. YIpyrue BOJHBL DHeprus u (pazoBas ckopocTh B ymnpyroil BoiHe. Bektop
YMosa.

25. MurepdepeHnust BOJIH. Y CIOBHSA MAKCHMYMOB 1 MHHHMYMOB.

26. CTaTHCTHYECKHH M TePMOANHAMUYECKHUH MOAXOAB! K ONMHCAHHIO MAKPOCKOMMYECKHX cucTeM. MoeKysipHas Gu3nKa n
TepMoAnHaMHUKa. OCHOBHBIE I10JI0XKEHHS MOJIEKYJIPHO-KHHETHUECKOH TEOpHH.

S
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63



27. I/IL[CaHbHBIﬁ ras. MaKpOCKO]’lI/IL{CCKI/IC XapaKTEPUCTHKH COCTOSAHHUSA. OcHoBHOE YpaBHCHHUC MOHCKyJTS{pHO—Kl/lHeTI/I‘{CCKOﬁ

28.

2

30.

3

3

3

3
3

3

3

3

3
4

4
4
4
4
4
4
4
4
4
5
5
5

5
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0.

—

Teopuu. 3akoHbl ABOrajipo. YpasHeHune Menjeneea-Knanelipona u ciaenctBusi u3 Hero. I'paduueckoe u3o0paskeHue
nsomporeccoB. CpeHeKBagpaTHIHAs CKOPOCTb.

CpenHsis KHHETHYECKas! SHEPTHs NOCTYATeIbHOTO JIBUKEHHS MOJICKY U BHYTPEHHSIS SHEPTHs UJiealbHOTO rasa. Yucio
cTeneHei cBo6o b MoieKyIbl. Teopema 0 paBHOPACIIPEEICHHN SHEPTHUH 110 CTEHEHSM CBOOOIbI.

. PabGota B TepmonnHamuke u ee rpaduueckoe nsobpaxenne. HexoHncepBaTHBHBIH XapakTep cui aaBiaeHus. PaGora mpu

u3oIpoueccax.
Temnora. TerumoeMKkocCTs. HCpBOC Hayajao TEPMOAWHAMUKHU M €T0 NPUMEHCHUE K HU30IMpolieccam. TemmoemkocTh npu
usorpoueccax.

. Ammabarmuecknii mporecc. YpasHenue Ilyaccona. IloctosHHas amuabaTel M 9MCIO cTemeHeil cBoGoasl. Paborta u

TEIUIOEMKOCTb P aAnabaTHYeCKOM MPOLecce.

Iuknuyeckue npouecchl. [IpUHIMMI AEHCTBYS TEIUIOBBIX U XOJIOMWIbHBIX MamuH. [lone3nas padora. K.w.x. Lukn Kapro
" €To K.IL.J. BTOpOC HavYaI0 TCPMOAMHAMMKH IS TCIUIOBBIX MAIlIMH.

PaBHOBeCHBIE U HEPAaBHOBECHBIC COCTOSHUSA. OﬁpaTI/IMBIC n HCOﬁpaTI/IMLIC TIPOLECCHI. SHTPOHHSI. 33KOH HCy6LIBaHHﬂ
sHTponuu. Bropoe Hayano TepMoaMHAMUKY.

Pacnpenenenue bonbumana. bapomerpuueckas dopmyia. YcioBue HOpPMUPOBKH B pacipesieieHnH bobiMana.
Pacnipesienienre Makcsemia. DYHKIMM IUIOTHOCTH BEPOSTHOCTH OJHOMEPHOTO DPAaclpeieleHHs U PaclpeaeleHus o
a0COMOTHBIM cKopocTsIM. HanGoiee BeposiTHAs M CpeHsist apu(h)METHIECKast CKOPOCTH.

Onextpuyeckuii 3apan u ero coiictBa. HanpsbkenHocts anexrpocraruyeckoro nonst (OCIT). CunoBble uHMHE. 3aKOH
Kynona. Ilone Toueunoro 3apsina. Ilpunuun cyneprnosunuu s OCII — ciydau QUCKPETHBIX M HENPEPBIBHBIX CHCTEM
3apsnoB. IToie GeckoHeuHoit miockocTu. ITIOTHOCTS 3apsina.

CpaBHHTCJ’[BHaﬂ XapaKTEPHUCTHUKA IJICKTPUICCKUX W MATHUTHBIX CHII. Z[BPI)KCHI/IC 3apsia B 3CH YpaBHCHHSA IABUKCHHA,
TPACKTOPHA, XapaKTCPUCTHKHU.

. Pabora no nepememenuto 3apspa B DCII. Ilorenimansuocts DCII. [NoteHunanbHas sHeprust u noreHuuan. Cssb

HanpsH»KCHHOCTH Y MOTCHIIMAJIA. DKBHIIOTCHIIHAIBHBIE TIOBCPXHOCTH.

. ITorok HanpsbkenHocTn DCII.
0.

Onextpudecknid umoib. JunonsHelii MoMeHT. CHitoBOe moBe/ieHHe aumouns Bo BHemrHeM DCII. PaBHOBecue aumons u
€ro yCTOH4HBOCTb.
OCII B awmdnektpukax. Bekrop nomspusaumuu. CszaHHble 3apsaabl.  JMaJeKTpUYecKHe MPOHULAEMOCTh U

BOCHPUMMYHBOCTb.

Bekrop snekTpuueckoil HHAyKIUHN (cMeneHns). JJuaaeKkTpuueckast IpOHULAeMOCTb.

IpoBoxuuku B DCII. DnexkrpocraTuueckas 3aluTa.

OnextpoemkocTb. Konjencaropsl. EmMkocth konjeHcaTopoB. CoeMHEHHsS KOHIEHCATOPOB. DHEPrus M IUIOTHOCTH
sHepruu OCII.

XapaKTepUCTHKH AIIEKTpUIecKoro Toka. Kitacciudyeckasi TeopHs 2JIEKTPONPOBOAHOCTH MeTaiioB. 3akoHbl OMa u JDKoyIIs-
Jlenna.

3aKOHBI IOCTOSIHHOTO TOKA. XapaKTEePUCTUKH IEKTPUUECKOU 1enu, 5.4.c. CoeTMHEeHHUs CONPOTUBIEHUH 1 3.1.c. [IpaBuia
Kupxroda.

Ipupona maruutHbeIX cwil. Cuia Jlopenna. Tlone IBWKyHIerocs 3apsijia: BEKTOp MAarHMTHOH WHIYKIMH, MarHUTHBIC
JIMHUH.

. 3axon bno-Casapa-Jlarnaca. [IpuHiun cyneprnosuimu it MarHUTHbIX noxeit (MII).
9.
0.

CpaBHHTENIbHAS XapAKTEPUCTHKA SIEKTPUYECKUX U MArHUTHBIX CHIL. JIBIokenue 3apsaos B MII.

Jeiicteie MII Ha Tok. Cuma Ammepa. Pabora 1o mepeMemeHHI0 ¥ H3MEHEHHIO (pOpMBI TIPOBOJHNKA ¢ TOKOM B MIL
B3aumoeiicTBie TOKOB. JIeMOHCTPALIMOHHBIC SKCIIEPHMEHTBI.

MaruutHelii MomeHT. CHIOBOE IIOBEJICHHME M DHEPrus KOHTypa ¢ TOKoM Bo BHemHem MII. PaBHoBecue u ero
YCTOHYHBOCTD.

MII B BemectBe. DiIeMEHTapHbIC (AMIEPOBCKHME) TOKH. BEKTOp HAMAarHUYEHHOCTH M TOK HAaMarHMYHBAHUS.
Hanpskennocte MIT. MarHuTHbIE BOCIIPUMMYHBOCTD U IPOHUIIAEMOCTb.

Knaccnduxanmst marnetnxoB. deppomarHeTuku. SIBieHHe rucrepesnca. DHEprus M IUIOTHOCTH sHeprun MIT B
MarHeTHKax.

SBnenue snexTpoMarHuTHOW MHAyKuuH. 3akoH Papanes. [Ipasuno Jlenua. Buxpepoe snekrpuueckoe moie. J.J.C.
nHaykuud. MHTerpanbHoe MHAyKIMOHHOE cooTHOIeHHE. Tokn Dyko. JIeMOHCTpallMOHHBIC IKCIIEPUMEHTBI.
NnnykruBHoCcTh. CAMOMHYKIHMS M B3aUMHasi MHAyKius. DHeprust MII conenonna.

lapmonnueckue koneGaHus B KOHType. AHAIOTHS MEXKAY MEXaHMYeCKMMH U anekrpoMarHuTHeiMH (DOMK)
KOJeOaHHAMH. DHEPreTHYecKue IPOLEcChl B KOHTYpE.
3aryxatommne DMK B koHType. XapaKTepUCTHKH 3aTyXaHHUs].
Brinyxnennsie DMK B nociieioBaTenbHOM KOHTYpe. Pe3oHaHc.
OrpaHH4eHHOCTb TeOpHH JanbHoAeHcTBHA. ['MnoTe3a Maxcsemna. Tok cmemenns. Cucrema ypaBHeHnid MakcBernna s
EKTPOMArHUTHBIX nosiei (OMIT).

DJIEKTPOMAarHUTHBIC BOJIHBI: YCJIOBHsS MX BO3HMKHOBGHMSI M CBOIicTBa. BoJHOBBIC ypaBHEHHMs I DJIEKTPHUYECKON M
MAarHMTHOH COCTaBIISIONIMX.

. 3akoH TIPEJIOMJICHUS OMB Ha TpaHULIC pasaeia Ccpea. ITokasarens TIPEJIOMIJICHUS. FCOMCTpI/I'{CCKI/IC " ONITUYCCKHUC TUIMHA

IIyTH U Pa3HOCTb XOJA.



62. MWurencunocts OMB. Croxenne KBAa3MMOHOXPOMATHYECKHUX  BOJH. VcenoBust MakCMMymMa W MHHHMYMa
UHTEpEpEHLUH.

63. Korepenraocts. ITosryueHne KOrepeHTHBIX BOJIH (KJIacCHYECKHe MHTep(epeHunoHHble ombiThl). lnpuHa nonocsl B
omnbiTe FOHra.

64. I/IHTC])CI)CPEHHI/IFI B TOHKHUX IUICHKaX. JInHIKM PaBHOI'O HaKJIOHA U JIMHUHA paBHOﬁ TOJIIIUHBI.

65. Ipunuun INoiirenca-®penens. Meron 30 @penens u ux cpoiicrsa. Judpakuus Openens Ha NPOCTEHIINX Mperpagax
(nuadparma, JUcK).

66. HMudpaxuus Ppaynrodpepa. Hudpaxuus Ppaynropepa na memu. udppakims PpayHrodepa Ha IupaKIHOHHON
pererke.

67. Tlonspuzauust. Buasl nonstpuzarmu. 3akon Mamtoca. 3akoH bprocrepa.

68. TemoBoe HM3Iyd4eHHE M €r0 XapaKTepUCTHKH — HMHTErpajlbHble M CIEKTpaibHble. 3akoHbl Kupxroga, Credana-
Bonbumana, Buna. I'mnoresa [Tnanka. @opmyia [Tnanka u cineicTBus U3 Hee.

69. Dotordpdekt. CeroBoe napneHne. PoTons U HX coiicTBa. Dddext Komnrona.

70. 33KOHOMCPHOCTI/I B QaTOMHBIX CIICKTpax. OIBITEI CDpaHKa u Fepua. PazButne HpCﬂCTaBHeHI/lﬁ 0 CTPOCHHH aToMa (MOJleJ'II/I
atoma TomcoHa, Pesepdopaa, bopa). [Toctynarst Bopa.

71. KBanToBanue opout. I[Tosykiacciudyeckas TeOpHsi aToMa BOJ0pO/ia.

72. BonHoBBIE CBOiiCTBA MuKpodacTHIl. I'unoresa ae Bpoitns. BonHoBas GpyHKIMS, ee CMBICI. Y ClIOBHE HOPMUPOBKH.
Vpasuenne lIpeannrepa. [Ipunimn HeonpenenenHocTn [aiizendepra.

73. KBaHTOBOMEXaHMYECKOE OIMCAHHUE COCTOSIHMS JJIeKTpoHa B arome. KBanToBblie umcia. Tumbl opOuraneil. 3amoiHeHHe
9NEKTPOHHBIX 060s0ouek. [Tpunuun [Taysu. [lepuoandeckuii 3aK0H U EPHOANYECKast CHCTEMA JJICMEHTOB.
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[Tpunoxenue Ne2 k pabodeii mporpamMme JTHCHHIIHHb]

MiunuctepeTBo o6pazosanus u Hayku Poccniickoii Oepepanuu
MenepanbHoe rocyiapeTBeHHOe GrHOLKETHOE 00pa3oBaTENbHOE YUpeKIeHHE

+-§ BbiCIIEro 06pa3oBaHHs
‘n!;“m,k ITepmckHii HANHOHANBHBII HeC/IeOBATEILCKHI
NOJHTEeXHHYECKHH YHHBEpPCHTET

DaxynbTeT MPUKIaIHOH MaTeMaTHKH W MEXAHHKH
Kadenpa obueit pusznkn

YTBEPKIAIO
3asenyromnii kadeapoit obuei
bu3nKu

Mart. HayK, JOIl.

[".H. Botunos

Hpunoscenue k padoueit npozpamme OucyunIUHbI
Pusunka

Daka/aBp / HHIKeHep-Treo0/1e3ueT / ropHbIi

Kpannpuraums BbINYCKHHKA: HH/KeHep-re0J10r / rOpHbIii HHKeHep /
CNenHAJTHCT
®opma obyuenusn: 3204HAN
Kype: 1.2.3 Cemectp(n1): 1.2.3.4.5
TpyaoémxocTn:
- KPeJIUTOB 110 pabouemy yueDHOMY MIaHy: 14 3E
- yacoBs no pabouemMy y4eOHOMY IIaHy: 504 u

Buabi kouTpoas:
Oxzamen: 1/2/3/4 cem.  [ludy. 3auér:  1/2/3/4/5 cem.  Kypcogoii npoekt: - Kypcogas paGora: -

IMepme 2017



JlaHHOE TIPHIIOKEHHE SBISICTCS HEOTHhEMJIEMOHM YacThio pabodei MporpaMMbl
IUCHUIUIMHE «PH3MKa» U BKIIOYAEeT U3MEHEHUS M JonojHeHus tadmur 3.1 u 4.1,
CBSI3aHHBIE CO cHenn(HUKONH 3a09HOM (hopMBI OOYUEHHS, OCTaJbHBIC IYHKTHI U
TaOJIUIIBI OCTAIOTCS 0€3 N3MEHEHMIA.

Ta6muma 3.1. — O6beM u BUIBI B y4eOHOH paboThI

Ne Buabl yueonoii padorsl Tpynoéukocte
ILIL 1o ceMecTpam BCEro
1 | AyauTopHasi paGoTa (KOHTaKTHasi padoTa) 18 16 16 50
Jlexiuu (JI) 6 4 4 14
IMpaxruyeckue 3ansrus (I13) 8 8 8 24

JlaboparopHsle paboTsl (JIP) 2 2 2 6

KonTposub camocrositenbHol pabotsl (KCP) 2 2 2 6
2 | CamocrosiTennbuas pagora cryaentos (CPC) 153 124 155 432

U3y4eHne TEOPETUYECKOTO MaTEpPHAa 63 54 65 182

INoaroroska k JIP, oopmieHne oTuera, MoAroToBKa K

40 30 40 110
caaue oTyeTa u Teopuu K JIP

WnnuBrayanpHble 3a1aHKs 110 PEHICHHIO 3a/1a4 40 30 40 110
BerinosiHeHHe KOHTPOJIBHBIX padoT 10 10 10 30
3 WTOroBblif KOHTPOJIB (IPOMEXKYTOUHAS ATTECTALIUS 9 4 9 20

00yJaromuxcs) 10 JUCIUIUIMHE: IK3aMeH / 3a4eT
4 | TpynoéMKOCTH THCHHIIINHBI, BCET0

B yacax (1) | 180 144 180 504
B 3a4éTHBIX equnnnax (3E) 5 4 5 14
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Ta6numa 4.1. TemaTudeckuii MIaH M0 MOAYJISAM yUeOHON AUCITUILIMHBI

Ho- KosuyectBo yacoB (ouHasi popma Tpy-
Mmep Homep n 00y4yeHHs1) H BH/bI 3aHATHH JI0eM-
yueb- | HaumeHoBanue | Homep n HaumeHoBanmue
Horo paznena TeMbI IMCHMILTMHBI AynutopHast paGoTa Ipome- KocTe
MO- | HCHMIIMHBI ayroun. | CPC | 4
JTyJIst Beero | JI | II3 | JIP | KCP | aTTecT. 3E
1 2 3 4 5 6 7 8 9 10 11
1 1. MexaHHKa 1. Kunemaruka 1 05/05] 0 - 10 11
2. luHamuKa 1,5 {05 0 1 - 14 15,5
nom‘yna‘renbﬁoro
JBHXKCHUA
3. uHamuKa 3,5 1 105 2 - 30 33,5
BpAIATeILHOTO
JBHXKCHUA
4. PaGora. DHeprust 1 05/05] 0 - 9 10
5. Dnementsl Mexanuku | 0,5 [ 05| 0 0 - 8 8,5
CIUTOLIHBIX CpeJ|
Bcero no moayio: 78,5 yac.
2 2. Koneoanust | 6. Kunemarvka KonebaHmii 1 05/05] 0 - 10 11
M BOJIHBI 7. lusamuika KoseOaHmit 35 (05| 0 3 - 24 27,5
8. BosHbl 2,5 10,51 0 0 2 12 14,5
Bcero no moayiio: 53 yac.
3 3. Tepmoau- 9. MonekynspHO-KHHe- 1,5 {05 0 1 - 18 19,5
HAMHMKA U THYECKasi TEOPHS
cratucTudec- | 10. deHomeHomOrMYEC- 05 (05| 0 0 - 8 8,5
Kasi pusuka Kasi TPMOJIMHAMHKA
11. DnemMeHTHI 1,5 {05 0 1 - 10 11,5
(usnyeckoit
KUHETHKH
Bcero no moayiio: 39,5 yac
IIpomexxyTo4Has aTTecranus 9K3aMeH 9 9
180
Hroro 3a 1 cemectp: 18 6 2 8 2 9 153 530,
4 | 4. dnekrtpo- 12. DnexTpuyeckoe 3 051051 2 - 28 31
CTATHKA H 10JIe B BAaKyyMe
nocrosinublii | 13. IIpoBogHuKY B 0 0] 0 0 - 4 4
JJIeKTpHYec- JIEKTPHIECKOM
KHii TOK noJse
14. JInnexkTpuky B 0 0 0 0 - 6 6
JIEKTPHIECKOM
oJie
15. TlocTostHHBINH 3 0,5 0,5 2 - 15 18
INEKTPUIECKHI
TOK
Bcero 1o moyio: 59 yac.
5 5. Marnern3sm | 16. Maruurocratuka 2 0,5 0,5 1 2 28 30
17. MaruuTHoe 1moJie 1,5 {05 0 1 - 12 13,5
B BEIIECTBE
18. DnekTpoMarHuTHas 2 0,5 0,5 1 - 11 13
MHAYKIHS
19. DiexTpOMarHUTHbIE 1,5 105] 0 1 - 10 11,5
KoJ1eOaHus
20. YpaBHeHUs 05 (05| 0 0 - 4 4.5
Makcsemia
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21. Onextpomaruutusie | 0,5 | 0,5| 0 0 - 6 6,5
BOJIHBI
Bcero no moayiio: 79 uac.
TIpoMexyTouHas aTTecTalus A pepenuuponanbiii - - -
3a4eT
144
Hroro 3a 2 cemectp: 16 4 2 8 2 124 dze
6 | 6. OnTHKa 22. UntepdepeHims 2 05/05] 1 - 16 18
23. Audppakuus 2 05/05] 1 - 20 22
24. Monspuzarwst 1,5 [0,5] 0 1 - 20 21,5
25.Tlorommenvie n 0 0 0 0 - 4 4
JWICTIEpCHs
Bcero 1o mojyio: 65,5 uac.
7 7. KBanToBasi | 26. KBanToBsle cBoiictea | 1,5 | 0,5 | 0 1 - 14 15,5
(uzuka 3NIEKTPOMArHUTHOTO
M3y UYCHHS
27. InanerapHas 3 0 0 1 2 15 18
MOJIeJIb aTOMa
28. KBanToBast 1 05/05]| 0 - 14 15
MEXaHHKa
29. KBaHTOBO-MEXaHHYE- 05 (05| 0 0 - 6 6,5
CKOE OIMCAHHE aTOMOB
30. Onrrryeckue 1 0 0 1 - 10 11
KBAHTOBBIC
TeHEePATOPbI
31. KBanToBas 0 0 0 0 - 6 6
CTATUCTUKA
32. DneMeHTsI HU3HUKH 2 0,5 0,5 1 - 15 17
TBEpJIOTO Tela
Bcero no moaymo: 89 uac.
8 8. Sinepnas 33. OcHOBBI (pU3UKH 05 05| 0 0 - 7 7,5
¢usuxa. ATOMHOTO s1JIpa
®dusnyeckas 34. DnemeHTapHBIC 0 0 0 0 - 4 4
KapTHHA YaCTHIIBI
MHpa 35. dusnueckas 0 0 0 0 - 4 4
KapTHHA MHpa
Bcero 1o moyio: 15,5 yac.
IIpomexxyTouHast aTTecTanus 9K3aMeH 9 9
Hroro 3a 3 cemectp: 16 | 4] 2|8 2 9 155 | 180
p: 53.e.
Bceero 50 |14 6 | 24| 6 22| 432 154%1

IIpuMepHasi TeMaTHKa KOHTPOJBHBIX PabOT MpUBEACHA B paboueii mporpamme B
n.5.3.

YkazaHus 1o HOATOTOBKE KOHTPOJILHOM padore.

JIss TOATOTOBKM KOHTPOJBHOW pabOTHI TpernojaBaTellb Ha TIEPBOM 3aHSITHS
BBIJIACT CTYJICHTY OJHMH BOIPOC U3 TPEACTaBICHHOTO Niepedns. KoHTponbHas padoTa
BBIMOJIHAETCS CAMOCTOSITEILHO B COOTBETCTBUM y4eOHBbIM mocoduem «Kparkuid
Kypc oduieii puzukm».
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