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1. Hesm n 3axa4M 0CBOCHUS AUCHUILINHBI
Ilenb OCBOEHHMS IUCHUILIMHBI - CO3AaHUE Yy OOYYAIOUIMXCS OCHOB JOCTATOYHO IIMPOKOH
TEOPETUYECKON MOJTOTOBKH B 001aCTH (PM3UKHU, O3BOJISAIONIEH OPUEHTUPOBATHCS B MOTOKE HAYYHOMH
U TEXHUYEeCKOHM uHpopMmauuu U oOecreyuBarolleld MM BO3MOYKHOCTb HCIOJIb30BAHUS HOBBIX
($U3NYECKUX MPUHILIUIIOB B TEX 00JIACTAX TEXHUKH, B KOTOPBIX OHH CHEIUATU3HPYIOTCS.
3ana4y TUCLUILIHHBI
- (¢dopmupoBanue y  OOydarommxcs HAy4HOI'0 MBIIICHUH 51 COBPEMEHHOT'O
€CTECTBCHHOHAyYHOI0O MHUPOBO33PEHHsA, B YAaCTHOCTH, IPABUWJIBHOIO IIOHUMAaHUS TPaHMUIL
NPUMEHUMOCTH PA3JIMYHBIX (U3UYECKUX IOHATUH, 3aKOHOB, TEOPUA M YMEHHS OLICHUBAThH
CTENEHb JOCTOBEPHOCTH PE3YJIBTATOB, MOJYYECHHBIX C IOMOLIBI) 3KCIEPUMEHTAIBHBIX WIH
MaTE€MaTUYeCKUX METOOB UCCIICIOBAHNUS;
- YCBOEHHME OCHOBHBIX (PM3MUECKUX SIBICHUI M 3aKOHOB KJIACCHYECKOW M COBPEMEHHOW (PU3MKH,
METO0B (PU3NYECKOTO HCCIETOBAHNUS;
- BbIpabOTKa y oOydaroluxcs IPHEMOB M HAaBBIKOB PEIICHUS KOHKPETHBIX 3a7ay U3 Pa3HbIX
obnacTei (hU3MKH, TOMOTAIOIINX CTYJCHTaM B aJbHEUIIIEM peliaTh HHXEHEPHBIE 3aauy;
- BbIpabOTKa y 00y4aroIMXcsl HA4YaJIbHBIX HAaBBIKOB MPOBEJECHMS 3KCIIEPUMEHTAIBHBIX HAayYHbBIX
MCCIICIOBAaHHUM Pa3INYHBIX (PU3NUECKUX SIBIICHUH U OLIEHKH IMOTPEIIHOCTE N3MEPEHUH.

2. Mecto mucuuniuibl B cTpykrype OITIOII BO

JlucuumnimHa OTHOCHUTCS K JAMCHUILIMHAM 00s3aTenbHO yactu brmoka 1 ydeOHOro mimana mo
HanpasieHuto 08.03.01 CtpoutensCcTBO.

Heo0xomuMbIM# YCIIOBUSMU AJIE OCBOSHUS AUCIUILTUHBI SBIISIOTCS

3HaHUME OCHOBHBIX 3aKOHOB MATEMAaTHYECKOW JIOTMKH, HAMNpPABICHUS PA3BUTHUS TEXHUKU U
TEXHOJIOTHUH,

YMeHHsI HMCHOJIb30BaTh COBPEMEHHBIE
npodeccCHOHAEHOM IS TEIILHOCTH,

Brnanenue MmeTonaMu u npueMamu pelieHusl COBPEMEHHBIX MPOo(ecCHOHABHBIX 3a/ad.
JlucuunianHa CIyKUT OCHOBOM JUIsl OCBOCHHUSI TUCUUIUIMH TeopeTnuueckass MEXaHUKa, DIEKTPOTEXHUKA
1 DJIEKTPOCHAOKEHNE.

U3MEpUTENIbHBIE W IPOTPaMMHBIE CpEACTBA B CBOEH

3. Pe3yabTarhl 00y4eHHs MO JMCHUIIMHE

[Tporecc n3yueHus! TUCIUILIIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIETYIOMIUX KOMIIETEHIIHIA:
Tabmuma 3.1

Kon n nanmeHnoBanue Kon m nanmeHoBanue HHAWKATOpa Kon n nanmeHnoBanue pe3yabTara

KOMITICTEHIINU noctwxenust komnerennun (MAK) 00y4eHus 10 IMCHUILTIHE
3HaTh (31): KiaccuuKaIuio
(pU3MYECKHUX MPOLIECCOB, MPOTEKAIONIINX
Ha o0ObeKTe npodeccroHanbHON
JIeSTeIIbHOCTH
OTTK-1 CriocoGen pemars OIIK-1.1. Ymets Y1) BBISIBIISATh u
BrisiBnenue u knaccudukanus Guznueckux | KiaccupuIMpoBaTh ¢usnueckne

3aJa4yu HpO(l)eCCPIOHaJ'ILHOfI

JIESITEIbHOCTH Ha OCHOBE
UCTIONIb30BAaHMS TEOPETHIECKUX
U IPAKTHYECKUX OCHOB
€CTECTBEHHBIX M TEXHUYECKUX
HayK, a TaKXKe
MaTEeMaTHYECKOTO ammapara

1 XMMUYECKUX MPOLECCOB, MPOTEKAOIINX
Ha 00BeKTe MpodecCHoHaTFHON

MPOIIECCH, MPOTEKAIIUE HAa OOBEKTE
po¢eCCHOHATBHOMN JesITeTPHOCTH

JIeSITeIbHOCTH BiageTs (B1): HaBbIKamMu BBISIBICHUS 1
KITacCU(PUKAIN HUITIECKUX
MPOIIECCOB, MPOTEKAIONINX Ha OOBEKTE
npodeccrnoHaTEHOM
JIeSITETTHHOCTH
OIIK-1.2. 3HaTh (32): XapaKTEPUCTHKH
OrnpeneneHue XapakKTepUCTHK QU3NIECKOTO | (PU3MUEcKoro  mporecca  (SBICHUS),
mporiecca (SBICHHS), XapaKTEPHOTO IS XapaKTePHOrO JUTSE 00BEKTOB

00beKTOB NpodeccrOoHAIBLHOM

npoeCCUOHANBHON NIEeATEIBbHOCTH, Ha
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ACATCIbHOCTH, HAa OCHOBE TCOPECTUYCCKOT'O
(BKCHepI/IMeHTaﬂLHOFO) HUCCICA0BaHUA

OCHOBE TEOPETHYECKOTO
(3KCIEPUMEHTAIILHOT'0) UCCIICAOBAHHUS

YMmers (Y2): OTpeeNATh
XapaKTEPUCTUKH (usnveckoro
npoiiecca (SBICHUS), XapaKTEPHOTO IS
00BEKTOB npodeccruoHaTbHOR
JIeATeNIbHOCTH, Ha OCHOBE

TEOPETHIECKOTO (IKCIIEPUMEHTAIFHOTO)
HCCIIe IOBaHUS

Buagers (B2): HaBbIKaMu ONpEaEIICHHS
XapaKTepUCTHK (U3NIECKOTO MpoIiecca
(sBICHMST), XapaKTEPHOTO ISl OOBEKTOB
npoeCCUOHANBHON JIeITeNPHOCTH, Ha
OCHOBE TEOPETUIECKOTO
(3KCIIEPUMEHTAIILHOT'0) UCCIICAOBAHHUS

OIIK-1.4.

IpeacraBnenne 6a30BBIX s
npodeccrnoHaTbHOM chephl PrzndecKux
MPOILIECCOB U SIBJICHUI B BUJIE
MaTeMaTHIeCKOTo(MX) ypaBHEHU(i)

3Hats (33): npencraBieHUe 0A30BBIX
JUIst IpohecCHOHATIBHON cepbl
(pU3MYECKHX MPOLIECCOB U SIBJIICHUH B
BHJIE MAaTEeMaTUIECKOTO(HX )
ypaBHeHHSI(i1)

VYmers (V3): npeacTaBists 6a30BbIX
JUTSI PO eCCHOHANBHOHN Cephl
(u3MUYECKHX MPOLIECCOB U SIBIICHUM B
BHJIC MAaTEeMaTHIECKOTO(HX )
ypaBHeHHsI(i1)

Buaners (B3): HaBbIkaMu
Hpe/ICTaBICHUs 0a30BBIX IS
npodeccroHanbHOH chepbl GPUIMUECKUX
MPOLIECCOB U SIBJICHUH B BUJIE
MaTeMaTH4ecKoro(ux) ypaBHeHusi(i)

OIIK-1.5.

Br160p 6a30BbIX (PU3NIECKUX U XUMUIECKUX
3aKOHOB JIJIsl pEIICHUS 337124
podeCCHOHANBHOMN NeSITEeNbHOCTH

3Hathb (34): 6a3oBble GuU3HUECKUE U
XMMHUYECKHE 3aKOHBI JUIS PELICHHS
3aja4 npoQecCHoHaNbHON
JesATeIbHOCTH

VYmers (V4): BoIOHpaTh Ga3oBbie
(bu3UYECKHE U XUMUYECKHUE 3aKOHOB J1JIsl
pelenus 3a1a4 npodheCcCUuoHaNTLHON
JEATENBHOCTH

Buaners (B4): HaBbikaMu BbIGOpa
0a30BBIX PUBNIECKUX U XUMHIECKHUX
3aKOHOB JUISI PEIICHUS 3a/1a4
npoeCCUOHATBHOM NESITEIbHOCTH

OIIK-1.7.

Pewienne ypaBHeHMI, ONMCHIBAIOLIUX
OCHOBHBIE (PH3MUYECKHUE MTPOIECCHI, C
MIPUMEHEHHEM METOJIOB JIMHEHHOM anreOpbl
1 MaTeMaTHIECKOTO aHaIH3a

3Hath (35): pelieHus ypaBHEHUI,
OIMCHIBAIOLINX OCHOBHBIC (PU3NYECKHUE
MPOLIECCHl, C IPUMEHEHUEM METO0B
JIMHEHHO! anredpbl 1 MaTeMaTHYECKOTO
aHamu3a

VYumerts (Y5): perats ypaBHEHUS,
OIIMCHIBAIOIINE OCHOBHBIE (PH3HIECKNE
MPOLIECCHI, C IPUMEHEHNEM METO/I0B
JUHEHHOH anreOphl 1 MaTEMAaTHIECKOTO
aHaIm3a

Buaners (B5): HaBbIKaMu peLieHns
YPaBHEHHH, ONIMCHIBAIOIINX OCHOBHBIC
(u3HUECKHe IPOIIECCHI, C TPUMEHEHUEM
METOJI0B JINHEHHOH anreOpsl U
MaTEeMaTHYECKOTO aHaJIN3a




4, O0beM IUCHHMIIINHBI

OO0uuii 00beM IUCHMIUIMHEI COCTABIsAET 6 3a4eTHBIX eIHHUI, 216 4acos.

Tabnuma 4.1.
AyIHTOpHBIEC 3aHATHSI/KOHTaKTHAs paboTa,
®dopma
dopma Kypc/ yac. CamocTosiTenbHas .
MPOMEKYTOYHOM
oOyueHust CceMecTp [Ipaktuaeckue | JlaboparopHbie pabora, gac.
Jlexnun aTTecTaluu
3aHATHS 3aHATHS
ouHas 11 34 17 17 40 9K3aMEH
OYHast 12 17 17 17 57 JK3aMeH
3aoyHast 171 6 4 8 90 OK3aMeH
3a04Has 1/2 8 4 8 88 OK3aMEH

5. CTpyKTypa u coaepxkaHue TUCHUILINHBI

5.1. CTpyKkTypa IUCIUILIMHBI.
o4Has ¢opma odyuenus (OPO)

Tadmuma 5.1.1

CrpyKTypa TMCIHHHb AyJIUTOpHBIE 3aHSTHS,
qac. CPC, Bcero, Koz MJTK OLieHOYHbBIE
Homep HanmenoBanwue paznena JI. IIp. JIab. ac. ac. cpencrsa
pasjena
1 xypc 1 cemectp
OIIK-1.1 YcrHbIf
OIIK-1.2 ompoc,
1 DusnyecKre OCHOBBI MEXAHUKHA 17 9 9 7 42 OIIK-1.4 JIOMalHAsL
OIIK-1.5 | xoHTpombHAs
OIIK-1.7 pabora
OIIK-1.1 VceTHbIi
MonekynspHas GU3MKa U OIIK-1.2 orpoc,
2 TepMOMHAMIIKa 17 8 8 6 39 OIIK-1.4 JIOMAIIHISA
OIIK-1.5 | xoHTpOsNBHas
OIIK-1.7 pabora
OIIK-1.1 | Dk3ameHaIuo
OIIK-1.2 HHBIE
DKk3aMeH - - - 27 27 OIIK-1.4 BOIIPOCHI U
OIIK-1.5 3a7aHUs
OIIK-1.7
Hroro 3a 1 cemectp 34 17 17 40 108
1 Kypc 2 cemecTp
OIIK-1.1 YcrHbIf
OIIK-1.2 ompoc,
3 DJIEKTPUYECTBO U MarHETHU3M 8 8 8 10 34 OIIK-1.4 JIOMaIHAsL
OIIK-1.5 | xoHTpONBHas
OIIK-1.7 pabora
OIIK-1.1 VceTHbIi
OIIK-1.2 ompoc,
4 BoinoBas ontuka 4 5 5 10 24 OIIK-1.4 JIOMAIIHISA
OIIK-1.5 | xoHTpONBHas
OIIK-1.7 pabora
OIIK-1.1 VceTHbIi
OIIK-1.2 ompoc,
5 KsanroBas ¢usnka 5 4 4 10 23 OIIK-1.4 JIOMalHAsL
OIIK-1.5 | xoHTpombHAs
OIlK-1.7 pabota




OIIK-1.1 | Dx3ameHauMo
OIIK-1.2 HHBIE
6 | Ox3amen - - - 27 27 OIlK-1.4 BOIIPOCHI U
OIIK-1.5 3aJaHus
OIIK-1.7
HWroro 3a 2 cemectp 17 17 17 57 108
HUroro: 51 34 34 97 216
3ao4Has popma odydenusi (3PO)
Tabnuua 5.1.2
CIpyKTypa MMCIHITHHbI AynuTOpHBIE 3aHITHS,
qac. CPC, | Bcero, Kon MJIK OrieHOUHbIS
Howmep yac. yac. cpencTsa
HaumenoBanue pasgena JL IIp. JIab.
paszena
1 xypc 1 cemecr
OIIK-1.1 | xoHTpOJIBHas
OIIK-1.2 pabora
1 1 Du3nyecKkue OCHOBBI MEXaHUKHU 3 2 4 41 50 OIlK-1.4
OIIK-1.5
OIIK-1.7
OIIK-1.1 | xoHTpoIbHAS
MonexymnsipHas ¢pus3nuka u OIIK-1.2 pabora
2 2 TepMOMHAMIIKa 3 2 4 40 49 OIlK-1.4
OIIK-1.5
OIIK-1.7
OIIK-1.1 | Dx3ameHauo
OIlIK-1.2 HHbIE
3 | Dx3ameH - - - 9 9 OIlK-1.4 BOIIPOCHI U
OIIK-1.5 3aJaHus
OIIK-1.7
Hroro 3a 1 cemectp 6 4 8 90 108
1 xypc 2 cemectp
OIIK-1.1 | xoHTpOJIBHas
OIIK-1.2 pabora
3 3 DNEeKTPUUECTBO U MAarHETU3M 2 1 2 26 31 OIIK-1.4
OIIK-1.5
OIIK-1.7
OIIK-1.1 | xoHTpoIbHAS
OIIK-1.2 pabota
4 4 BounHoBas ontuka 2 1 2 26 31 OIlK-1.4
OIIK-1.5
OIlIK-1.7
OIIK-1.1 | xoHTpoIbHAS
OIIK-1.2 pabora
5 5 KBaHnToBas ¢pusmnka 4 2 4 27 37 OIlK-1.4
OIIK-1.5
OIIK-1.7
OIIK-1.1 | Dx3ameHauUo
OIIK-1.2 HHBIE
6 | Ox3amen - - - 9 9 OIIK-1.4 BOIIPOCHI U
OIIK-1.5 3aaHAS
OIIK-1.7
Hroro 3a 2 cemectp 8 4 8 88 108
HUroro: 14 8 16 178 216

04YHO-3204HasA popma o0yuenus (O3DO)

He peanusyercs.




5.2. Coneprxanue TUCHUTUIHHBL.
5.2.1. Coneprkanue pa3aenoB AUCHUIUIUHBI (TUIAKTUUECKUE SIUHUIIBI).

Paznen 1. Pusudeckue 0CHOBbI MEXaHUKH.

Tema 1: BBenenue.

[Ipenmer wu3yuenust ¢uzuku. MeToasl (U3UUECKOTO UCCIEAOBAHMS: OIBIT, THUIIOTE3A,
HaOmoneHne, (QyHAaMeHTaabHas Teopus, OSKcrmepuMeHT. DPOopMbl CYHIECTBOBAHHMS MaTEPUU:
IIPOCTPAHCTBO, BPEMS, ABM)KEHHUE U B3aUMOJEHCTBHE.

[Ipeamer KnacCMYECKOM MEXAHMKHM — OINHWCAHME MEXaHWYECKOrO0 COCTOSIHUS MAakpoTed,
MEPEMELIAIOIINXCSA CO CKOPOCTbIO MHOT'O MEHbILEH CKOpOCTH cBeTa. DyHAaMEHTalIbHbIE MOJIEIbHBIE
O00BEKTHI KJIACCHYECKOW MEXaHUKHU — MaTepuaibHasi TOUKa, aOCOIIOTHO TBEPAOE TEIO.

Tema 2: KunemaTnka MaTepuajabHOi TOYKH M a0COJIIOTHO TBEPAOIo Teja.

KunemaTnyeckne XapakTEpUCTUKNA MEXaHUYECKOTO JBUKEHUS, IPEICTABICHHBIE B BEKTOPHOU
U KOOPJIUHATHOW (hopMax: paguyc-BEeKTOp M KOOPAMHATHI;, IEpEeMEIIeHUE U TPUpALICHUE KOOPIUHAT;
CKOpOCTb, YCKOPEHME M HX IMpPOEKIMH Ha Oocu KoopauHaT. EcTecTBeHHblEe (TpaeKTOpPHBIE)
KMHEMAaTUYECKUE  XapaKTEpPUCTUKM: JyroBass KOOpAMHAaTa, IMyTb, CKOPOCTb, HOPMAJIbHOE,
TaHT€HUHUAJIHOE U MOJIHOE YCKOPEHUS.

Cpenusist CKOpOCTh, MOJ1YJIb CPETHEN CKOPOCTH.

Kunematuka JBUXKEHHS MaTepHAIbHOM TOYKM B TIOJi€ CHJIBI TSKECTH (ypaBHEHHSA
PaBHOYCKOPEHHOTI'O ABM)KEHUS).

KuHemaTuka OTHOCUTEIBHOTO JIBUKECHHUS.

AOCONIOTHO TBEpIOE TEJIO KaK MOJENbHBIH OOBEKT MEXaHUKU. YTJIOBbIE KMHEMAaTHYECKHE
BEJIMYUHBI: BEKTOP 3JIEMEHTAPHOI0 YIJIOBOI'O MEPEMENIEHUs, YII0Basi CKOPOCTh, YTJIOBOE YCKOPEHHE.
CBs13b YIVIOBBIX U JIMHEWHBIX KUHEMAaTUYECKUX BEIMYNH.

Tema 3: OcHOBHBbIE 3AKOHBI JTMHAMMKH MATEPUAIbHON TOYKH.

3akoHbl HploTOHa — TeopeTudeckass MOJENIb CYIIHOCTHBIX OTHOLIEHUH M CBA3€H B
MexaHn4yeckon cucteme. Cuia Kak BEKTOpHasi Mepa B3aUMOJICHMCTBHUS;, MHEPTHAsg Macca Kak Mmepa
MHEPTHOTO CBOMCTBA Tena. [IpuHIMn HE3aBUCUMOCTH B3aUMOACUCTBUN.

Cunel B MexaHHKe Kak (QYHKUIHUU OTHOCUTENBHOTO TMOJOXEHHS U OTHOCHUTEIBHON CKOpPOCTHU:
IpaBUTALIMOHHAS CHJIa U CHJIA TSDKECTH, BEC, CHJIa YIPYrocTu (3akoH I'yka), cuiia Cyxoro u BSI3KOTO
TpEHUs.

JluHamuueckoe ypaBHEHHME ABM)KEHHUS - COBOKYITHOCTh BTOPOro 3akoHa HproTOHa M mpuHLMIA
HE3aBUCUMOCTH JABWXKEHUA. [loHATHE O COCTOSIHUM MEXaHWMYECKOM CHCTEMBI: IapaMeTpBhl,
JMHAMHYECKHE [IEPEMEHHBIE U IEPEMEHHBIE COCTOSIHUSI MEXaHUUECKOM cucTteMsl. [IpenckasarTenbHas u
00BsCHHUTENbHAS (PYHKITUY MEXaHUKH.

[IpeoOpazoBanuss ~ ['anmunest,  uHBapuaHThl  npeoOpazoBanuii  [amwies.  IlpuHummn
OTHOCHUTENBHOCTH ["anues.

Tema 4. 3aK0oHBI COXpaHEHUSI MMILYJIBCA 1 MEXaHUYEeCKOH JHePruH

HNmnynsc MaTepuaabHOM TOYKM M CHUCTEMbl MaTEpHalbHBIX TOuUeK. TeopeMa 00 M3MEHEHHH
UMITyJIbCa. 3aKOH COXpaHeHus ummynbca. L{eHTp Macc u meHTp TsxecTH. J[BH)KEHHE IIEHTpa macc.
VYrpyroe v HEyNpyroe CTOJIKHOBEHUS.

Pabora cunsl w MomHOCTh. KuHeTnyeckas SHEprusi MaTepUalbHOM TOYKM U CHCTEMBI
MaTepuaIbHBIX TOYeK. Teopema 00 M3MEHEHNH KUHETUYECKOW SHEPTHH.

[loTeHumanpHOE NOJIE, KOHCEPBATUBHBIE U AUCCUIIATUBHBIE CHIIbL. [loTeHInanbHas SHEPrUs M
KOHCEpPBATUBHBIE CWJIbl. 3aKOH COXPAHEHUS MEXaHWYECKOW 3Hepruu. KoHcepBaTHBHBIE CHUCTEMBI U
3aKOH COXPaHEHMsI SHEPTUU.

Tema 5. /luHaMUKa BpalIaTeJIbHOI0 ABUKEHUS U 32KOH COXPAaHEHUSI MOMEHTA UMILYJIbCA.

MoOMEHT MMIyiabCa U MOMEHT CHJIbI MaTE€pPUAJIbHOM TOYKM OTHOCHUTEIBHO IOJKOCA U OCH
BpalieHus. MOMEHT mapbl CWI. YpaBHEHHE MOMEHTOB. 3aKOH COXpPaHEHMsI MOMEHTa HMITYJIbCa
MaTepHaIbHON TOUKHU. TAroTeHHE. DIEMEHTBI TEOPUU TOJIS.
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JluHaMpKa BpamaTeNnbHOrO JBHKEHHSI TBEPAOrO Tela OTHOCHUTENIBHO HEMOJBHUKHOM OCH.
MowmenT uHepuuu TBepaoro rena. Teopema lllrelinepa.

KuneTnueckass sHeprusi BpalllarolIerocs TBepAoro tena. KuHernueckas sHeprus Tena HpHU
IIJIOCKOM JBH)KEHUH.

Tema 6. Di1eMeHTBI MEXaHUKH KHIKOCTEI.

JlaBneHue B JKHIKOCTH M rase. YpaBHEHUE HEpa3pbIBHOCTU. YpaBHeHHE bepHymu u
CleICTBHE U3 Hero. BszkocTb. MeTosl onpeneneHus BI3KOCTH. [IBUKEHUE TEN B )KUJKOCTSX.

Tema 7. Mexanu4eckue KoJie0aHUSI U BOJIHBI.

[lepnonnueckoe KosebaTenbHOe JIBUKEHHE. Kunemarnueckue XapaKTEPUCTUKH
rapMOHUYECKOTO KOJe0aTeTbHOTO ABHKEHHS.

Juddepennmanpapie ypaBHEHUST CBOOOIHBIX, 3aTyXalOIMINX W BBIHYKIECHHBIX KOJCOAHUN U UX
peeHre. XapakTepUCTUKU KOJIeOATENbHBIX CUCTEM: COOCTBEHHAs 4acTOTa, KOA(Q(UIIMEHT 3aTyXaHHs,
JEKPEMEHT 3aTyXaHus, JOOPOTHOCTh KoJieOaTeIbHOM cucTeMbl. Pe3oHaHc. ABTOKOJICOaHUSI.

BonHbl, UX OCHOBHBIE THUIIBI U XapakKTepUCTUKU. BonHOBoe ypaBHeHue. I'pymnmoBas CKOPOCTS.
Ces13b rpynmoBoi U (a3oBoit ckopocTeit. JHeprus BoJHbI. OOpa3oBaHUE CTOSYNX BOJIH.

Paznen 2. MouiekyisipHast pusuka ¥ TEPMOJIMHAMHMKA

Tema 1. OcnoBHbIe noaoxennss MKT.

JlnHaMu4YecKui, CTaTUCTUYECKUA U TEPMOJAMHAMHUYECKUM METObl uccienoBaHusl. OCHOBHBIE
MOHATUS MOJIEKYJISIPHO-KUHETUYECKONU TEOPUU: aTOM, MOJIEKYJIa, KOJIMYECTBO BEIIECTBA, MOCTOSHHAs
ABoraapo, MoJisipHas Macca, MOJSIpHBIH 00beM. OlleHKa pa3MepOB M MacC MOJICKYJI.

TepMoIMHAMHUECKHE CHUCTEMBI, MapaMeTphbl, Mpolecchl. TepMOAMHAMUYECKOE pPaBHOBECHE.
HyneBoe Hawamo tepmoauHamuku. AOCONIOTHAs TeMmreparypa. YpaBHEHUE COCTOSIHUS HJI€aTbHOTO
raza (ypaBHenue Kunaneiipona - MenneneeBa). ['azoBeie 3akonbl (boiins-Mapuorra, I'eii-JIroccaka,
ABorazpo, JlanpToHa).

Tema 2. MoJiekyJsIDHO-KMHETHYECKASs]I TeOPUsl MAEAJIBHOr0 Tra3a M 3JIeMEHThI
CTATHCTUYECKON PU3HKMH.

OcHOBHOE ypaBHEHHE KHMHETHMUECKOW Teopuu wujeanbHoro rasza. llocrosHnas bonbimana.
MonekynapHO-KHHETUYECKOE HMCTOJIKOBAaHUE JIaBJIEHHWs W TEMIIEpaTypbl; METOIAbl H3MEpPEHUs
TEeMIIePaTypBhl.

N3mepeHre CKOpPOCTH MOJEKYJ METOJOM MOJIEKYJISPHBIX MYy4koB, onbIT llTepHa.
Pacnpenenenne Makcpemna. bapomerpuueckas ¢popmyna. Pactipenenenue bonbimana.

Tema 3. IlepBoe HaYa/I0 TEPMOAUHAMUKH.

[IepeMeHHbBIE COCTOSIHUSI TEPMOJAUHAMHYECKON CHCTEMBI, MMapaMeTpbl CUCTeMbl. BHYTpeHHss
SHEPTUsi TEPMOJUHAMUYECKON CUCTEMBI.

B3aumoneiicTBue TepMOIMHAMUYECKHX CHCTeM. Teriora W padoTa Kak CrmocoObl oOMeHa
sHeprue mMexay (usnueckumu cucreMamu. [lepBoe Hadamo TepMoaWHAMHUKW. BedHbIN nBHUTaTEh
IIEPBOTO PoOJa.

[IpruMmeHeHne mepBOro Havyajia TEPMOJAMHAMHUKU K M30mporeccaM. TerioeMKoCcTH. Y paBHEHUE
Maifepa. AnnabaTHbIi U OTUTPOIHBIN MPOLIECCHI.

Tema 4. Bropoe u TpeTbe HA4YaJ1a TEPMOAMHAMHUKH.

OOpatuMble ¥ HEOOpaTUMBIC MPOIECCHL. DHTPONUS, TEPMOIUHAMHYECKOE OIpEIeICHHE
suTtponuu. HepaBencrBo Kiaysmyca. M3menenuwe sHTponuu. TemnoBsle MamwuHbl. [{ukn Kapho.
Tepmuueckuit KIIJI nmkna Kapuo. Teopema Kapno. Beunsiii nsuratens Broporo pona. Teopema
Hepucra-I1nanka.

Tema 5. SIBi1eHMs mepeHOCA.

CpeaHee 4YHCIO CTOJKHOBEHHWH U CpelHsAsS JUIMHa CBOOOJHOTrO mpoOera MOJIEKYI.
TemnonpoBonHocTh. Juddysus. Buyrpennee Tperue (BsI3KOCTb)

Tema 6. PeanbHble ra3sl, :KUJAKOCTH U TBepAbIE TeJa.

VYpaBHenue Ban-gep-Baanbca.OkcnepuMeHTanbHble UW30TepMbl. KpHUTHYECKHE MapameTphl.
Ananu3 nzorepM Ban-nep-Baansca. BHyTpeHHss sHEprus peaabHOro rasa.
Pasnen 3. DueKTpUYeCTBO U MATHETU3M
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Tema 1.9J1eKTpOCTATHYECKOE T10JI€ U €r0 HANPAKEHHOCTh.

3axoH KynoHa. DnekTpocTarnueckas HOCTOsTHHAsI.

HanpskeHHOCTh 3JIEKTPOCTaTUYECKOro Mojisl. JIMHUM Hanpsy)KEHHOCTH AJIEKTPOCTATUYECKOIrO
noJist (cuiioBble TUHUK). [IpyHIMT cynepno3unuu snekTpoctaTnueckux none. [lone numons. [ortok
BEKTOpa HaIpsKEHHOCTH; Teopema Octporpaiackoro - l'aycca s  3I€KTPOCTaTHYECKOrO MOJS B
BaKyyMe.

[ToTenmman snekTpocrarudeckoro mojis. Pabora cwim amekTpocrarnueckoro mous. CBs3b
MEX1y HallPSDKEHHOCTBIO U MOTEHIMAJIOM. DKBUIIOTEHIIMAIbHbBIE TIOBEPXHOCTH. LIMpKysiius BekTopa
HaIPSKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJIS.

Tema 2. IIpoBOAHMKH M TUIIEKTPHKH B JIEKTPOCTATHYECKOM I0JIE.

Pacnipenenenue 3apsioB B IPOBOJHUKAX. DKBUIIOTEHINAIBHOCTh MOBEPXHOCTH MPOBOJIHUKA.
OnexTpocTaTuuecKas HHAYKIHSL.

DJIEKTPOEMKOCTh.  DJIEKTPOEMKOCTh  YEAWHEHHOTO  MPOBOJHUKA.  DIJIEKTPOEMKOCTh
yenuHeHHoro 1apa. KoHpaeHcaToppl. OJEKTPOEMKOCTh pa3iMYHbIX THUIIOB KOHIEHCATOPOB.
CoenuHeHne KOHJIEHCATOPOB. DIIEKTPOEMKOCTh YEAUHEHHOTO 3apsSKEHHOTO KOHAEHCATOpa.

Tunsl [UAAEKTPUKOB. JIMANEKTPUKM C TOMSIPHBIMM M C HEMNOJSPHBIMM  MOJIEKYJIaMH.
[lonspuzanusa 1OUANEKTpUKOB U ee BuAbl. KoiamyecTBeHHOE omnMcaHue nospu3anuu. BekTtop
MOJIIpPU30BaHHOCTH ~ P.  JludyieKTpudeckass  BOCHPUUMMYUBOCTH  BellecTBa.  JIMdJIEKTpHUUYecKas
MIPOHUIIAEMOCTb CPE/IbI.

Bexkrop anexrpuueckoro cMenieHus D. CerHeTorneKTpuKy.

['pannunblie ycnoBus Uit BeKTopoB £ u D Ha rpanulie paszaena IByX TUAJIEKTPUUECKUX CPEl.

Tema 3. JHeprus 31eKTPOCTATHYECKOTO MOJIS.

OHeprusi CUCTEMBI 3apsA0OB M YEAMHEHHOTO MPOBOAHUKA. OHEPIHUs 3apsHKEHHOTO
KOHJIEHCATOopa.

DHeprusi 3apsHKEHHOTO KOHJIGHCATopa. ODHEpPrust d3JeKTpocTaTHdeckoro mojs. OObneMHas
IJIOTHOCTH SHEPTUU.

Tema 4. I1oCcTOSTHHBIH JIEKTPUYECKHH TOK.

DNEKTPUYECKUH TOK M €ro XapaKTEpUCTUKU: INIOTHOCTh TOKA U CHJIa TOKA. 3aMKHYTas LeNb —
HE00X0IMMOE YCIIOBHE CYIIECTBOBAHUS ITOCTOSHHOTO TOKA.

CropoHHHE CHIBL. DNEKTPOABIIKYILAs cuia M HamnpsbkeHue. ConmpoTHBIIEHHE MPOBOIHHUKOB.
3akon Owma B uwHTEerpaidpbHOoW u muddepeHmanpsHoil Gopmax. Pabora m MOMIHOCTh TOKAa. 3aKOH
Jlxoynsa - Jlenna. [IpaBuna Kupxroga 11t pa3BeTBICHHBIX LIETIEH.

ONeKTpUYecKrue TOKM B  MeTa/llaX, BakyyMe U raszax. Kiaccudeckas Teopus
ANEKTPOTPOBOTHOCTH MeTalIoB (onbiThl ManaensinTama u [lananekcu, Ctioapta u TonMeHa). 3akoH
Bunemana — ®panna. TpyaHoctu kinaccuyeckoit Teopun. [IoHsTHE O CBEPXITPOBOJUMOCTH.

Pabora BBIXOJ@a AJIEKTPOHOB M3 MeETajula. DMUCCHOHHBIC siBIeHHUA. KOHTaKkTHbIE SIBICHUS U
TEPMORJIEKTPOHHAs SMUccHsl. KOHTakTHas pa3HOCTh MOTEHIUANIOB.

OnexkTpuueckuid TOK B raszax. BosabTammepHas XapakTEepUCTHMKa Ta30BOTIO — paspsja.
CamocTosTenbHbINA ra30BbIi pa3psa. Tumnbsl caMmocToaTenbHOro paspsana. [nasma u ee cBoiicTBa.

Tema 5. MarauTHoe noJie.

MaruutHoe ToJie U €ro XapakTepuCTUKH. OmnbIThl DpcTeaa U OonbIThl Amnepa. JIunonbHbIN
MarHUTHBI MOMEHT KOHTYpa C TOKOM, OpPOMTaJbHBIA MAarHUTHBIA MOMEHT 3JICKTPOHA B aTOME.
Hanpasnenue BekTopa MHAYKIIMM MarHUTHOTO 1ot B. JIuHum MaruutHoW uHAyKIuu B.

[IpuHiun cynepno3uuy MarHUTHBIX nosied. 3akoH buo-Casapa - Jlantaca. MarautHoe nosne
MPSIMOTO TOKa. MarHuTHOE 10JI€ B LIEHTPE KPYTOBOT'O MPOBOJAHUKA C TOKOM.

3akoH Awmmnepa. Hanpasnenue cunel Amnepa. BsaumopeiicTBue mNapaliiesbHBIX TOKOB.
MarsuTHas MOCTOsTHHASL.

JBrymuecs: 3apsapl M1 MarHuTHblEe Tojil. MarHuTHoe moisie JBroKymierocs 3apsaa. Cumia
Jlopenua. D¢ dext Xoina.

[upkynsius BEKTOpa MHAYKIHMM MarHuTHOro nois B. Teopema o nmpkynadiuu BekTopa B.
BuxpeBoii (HemoTeHIMAIBHBIN) XapakTep MarHUTHOTO T0Js. MarHUTHBIE MOJISt COJIEHOM 1A U TOPOUA.
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IToTok BekTOpa MarHuTHOM MHAYKIMU. Teopema ["aycca misg BEeKTOpa MHIYKIIMM MarHUTHOTO
noss B.

Tema 6. DJIeKTPOMATHUTHAS HHIYKIHS.

SBnenune anexkTpoMarHUTHOM wuHAYKUuU. OmnbiTel ®apanes. 3akoHn Papanges (3akoH
AJIEKTPOMAarHUTHOM MHAYKIUN). [IpaBuno Jlenna. Lupkynsmust BUXpeBOro 3JeKTPUYECKOTO MO,

SBnenus camounnykuuu. MuayktuBHOCTH mpoBoaHuka. I C camomuaykiuu. Toku mpu
pa3MbIKaHUU U 3aMbIKaHUU Lienu. B3anmuas unaykuus. Tpanchopmaropsl.

OHeprust MarHuTHOro mois. PabGora cumel Amnepa. DHeprusi M IUIOTHOCTh JHEPTrUU
MarHUuTHOTO ITOJISL.

Tema 7. MarauTHbIC CBOIiCTBa BelleCTBA.

Marnetuku. Bektop HamaramueHHoctu J. Teopema o mupkymsiiuu Bektopa J. Teopema o
LUPKYJALUN BEKTOpa HamnpsbkeHHocth MarHuTHoro mnonsts H. Cesse B w H. Maraurtnas
BOCIIPUMMYHUBOCTD U IPOHUILIAEMOCTh N30TPOIHBIX MarHETUKOB.

VYcenosus it Bektopos B u H Ha rpanune pasaena 1ByX MarHeTUKOB.

Hua-, mapa- u ¢peppomaraetusm. Touka Kropu. MarHuTHBIN THCTEpE3HC.

Tema 8. YpaBuenuss MakcBeJjia A5 3JIEKTPOMATHUTHOTO T1OJISI.

VYpaBHenust MakcBeia B MHTETpaibHOM dopme. YpaBHeHUsT MakcBesa sl CTalluOHAPHBIX
noJieil. YpaBHenuss Makcpesia B auddepeHunanpHoi ¢popme. YpaBHeHHsT MakcBessia 1 HEKOTOpbIE
CJIEJICTBHS U3 HUX.

Paznen 4. BoitHoBasi onTuka

Tema 1. UuTepdepennus cBera.

SABnenue UHTEepEepeHINH CBETAa, uHTephepeHIusI IJI0CKO-TIOISIPU30BAHHBIX
MOHOXPOMAaTHYECKUX CBETOBBIX BOJH. KOrepeHTHOCTh MCTOYHHMKOB CBETA, NPOCTPAHCTBEHHAs U
BpEMEHHasi KOTe€pEeHTHOCTb. MeToabsl HabmofeHuss MHTepPEepeHIMH B ONTHKE (MHTepdepeHIus B
TOHKHUX TIJIEHKaX, KoJbla HetoToHa, nHTepdepometpsl). [Ipumenenre nuteppepeHuu B TEXHUKE.

Tema 2. lndpakuus ceera.

SBnenne mudpakuuu BosH. [lpunnun [rolirenca-®penens. Merox 30H @Ppenens. 30HHbBIC
IUTACTUHKH.

Hudpakmus dpayarodepa Ha menu u audpakimoHHon pemrerke. [ndpakinoHHBIA CHIEKTP.
[Tpumenenne nuppakIMOHHON PELIEeTKH KakK CIEeKTpajabHOro npubopa. JAudpaxius peHTreHOBCKOTO
m3mydenusi. @opmyna Byneda-bperra.

Tema 3. D1eMeHTBI reOMeTPHYECKOH ONTHKH.

OcHoBHBbIE 3aKOHBI ONTHUKU. [TosTHOE OTpaxeHue.

3epkana U UX OCHOBHBIE XapaKTEPUCTUKU. JIMH3bI U MX OCHOBHBIE XapaKTepUCTUKU. [Ipu3Msl,
npUMeHeHue npusM. LleHTpupoBaHHbIE ONTHYECKHUE CUCTEMBI. Jlyma, MUKpOCKOM, 3puTenbHas Tpyoa,
¢doroanmapar. ['ma3 kak onTuueckuil nmpubop. Pasperaromas crmocoOHOCTh ONTUYECKHX MPUOOPOB.
AGeppanu (MOTPEITHOCTH) JIMH3 M CIIOCOOBI UX YMEHBIIICHHS.

Tema 4. PacnpocTpaHeHne cBeTa B BelllecTBe.

HopmanbHas © aHOMallbHasE JUCIEPCUU CBETA. OJEKTPOHHAs TEOpUS JHUCIEPCUHA U
norjoueHus ceera. @a3zoBas ¥ rpyInoBas CKOpOCThb CBETA.

[Tormomenune cBera, 3akoH byrepa- Jlambepra. CrekTpbl HCIYCKaHUS € IOTJIOIICHUSI.
CrniekTpoMeTpsl, ClieKTpaibHbI aHanu3. PaccesHue cBera, 3akoH Panes. Ilonspusanus paccestHHOro
cBeTa. Ddext Jlonepa A HIEKTPOMarHUTHBIX BOJH B BaKyyMe.

[lonapuzanusa csera. EcrecTBeHHBI M NOAAPU30BaHHBIA CcBeT. 3akoH Maitoca. 3akoH
Bprocrepa. [lonsipuzaTopsl.

Paznen 5. KBanToBas ¢pusuka

Tema 1. PaBHOBecHOe TeNJIOBOE U3JIyUeHHeE.

Mopens yepnoro tena. 3akon Kupxroda. 3akonsl Credana-bonpimana u cmemenus Buna.
®opmynsl Penes-/xunca u Buna. OnTuueckue nupoMeTpsl.

Tema 2. KBaHTOBBI€ CBOICTBA M3JIy4YeHHUSI.
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®otonbl. dorornekTpuueckuii 3PGeKT: BUALI W 3aKOoHBL JlaBineHue wuzmydeHus. DPGeKT
Komnrona. /laBnenue cBera.

Tema 3. CTpoeHHe aTOMOB M MOJIEKY.JI.

Monens atoma Pesepdopna-bopa. [Tocrynatsl bopa. CriekTpanbHble cCepul aToMa BOAOPOAA.
[Tpunmun cootBercTBus bopa.

KBanToBbie uncna. ['maBHOE KBaHTOBOE 4nciio. OpOUTaIbHOE KBAaHTOBOE YMCIO. MarHutHoe
kBaHTOBOE uncio. [IpaBuna or6opa. CriuH U COOCTBEHHBIM MarHUTHBI MOMEHT 3JIEKTPOHA.

IIpuanun Ilaymu. Ilepuommueckas cucrema snementoB .M. MenneneeBa. PeHTreHoBCcKHE
CHEKTPHI.

[Tornomnienue, CHOHTAaHHOE U BBIHYXXJIEHHOE M3iIydeHHe. ONTHYECKUE KBAHTOBbIE T'€HEPATOPHI
(;1azepsr).

Tema 4. ®u3uKa aTOMHOIO I/IPA U 3JIeMEHTAPHBIX YACTHII.

DyHIaMEHTAIbHBIE B3aMMOJICUCTBUS B TpUponAe. THUMBI B3aUMOACHCTBHI 3JIEMEHTAPHBIX
YacTHII.

DKCrepuMeHTaIbHbIe METOBI B syiepHOi (pu3uke. CoctaB aTromHOro sijpa. Hykmonsl. 3apsn u
MaccoBO€ YK cio. M30TOmBI.

Snepubie cuinbl. Moaenu simpa: 000I0uedHas ¥ KarneabHasl.

PannoaktuBHOCTE. BuIbl pagroOakKTUBHOIO H3JIy4eHHUsS. 3aKOH paJUOAKTUBHOIO pacmaja.
[IpaBuna cmenienus. SnepHsie peakiuuu. Peakuun neneHus U CUHTE3a siaep. SlepHasl SHEpreTuka.
DKOJIOTHS U siIepHast SHEPreTHKA.

Metoapl HaAOMIOACHUS PaTUOAKTUBHBIX m3nydeHuit u yactui. OOmue CBeAeHUus o
HAOIIIO/IaEMBIX JJIEMEHTApPHBIX YaCcTHUIAX M WX Kiaccupukanus. AHTHYACTHIBL. PoOIlb 3aKOHOB
COXPAaHEHHUS B M3y4EHUH (U3MKH dJIEMEHTApHBIX dacTull. HapylieHne 3akoHa coXpaHEHHs] YeTHOCTHU
npu B-pacnaje (cinabom B3aumoseiicteun). [loHsTue o KkBapkax.

[TpoGiiema cucTeMaTuKu 3eMEHTapHBIX YacTull. COBpeMEHHBIE MTPEICTABICHUS O
3aKOHOMEPHOCTSIX 3BOJIIOLNM BeeneHnHoi

5.2.2. Coneprkanue TUCIUITINHBI 110 BHJIaM YIeOHBIX 3aHATHH.
JleknmoHHbIe 3aHATHS

Tabmuma 5.2.1
o Howmep paznena O06mweMm, gac.
Tewma nexuum

/11 JACITATIIAHBI (01010 300 | O3®0

1 1 0,5 - Bsenenue.

2 2 0,5 - Kunemarnka MaTepraibHOM TOYKH B a0COTIOTHO TBEPIOTO TeJA.

3 2 0,5 - OCHOBHBIC 3aKOHBI TMHAMUKHA MaTEePHATHLHOW TOYKH.

4 1 2 0,5 - 3aKOHBI COXPAHCHUS UMITYJIECA M MEXaHUIECKOU DHEPTHH

5 4 0,5 i JluHaMyKa BpamareabHOTO JABIDKCHHS W 3aKOH COXPaHCHHS

MOMEHTA UMITYJIbCA.

6 2 0 - DIeMEHTH MEXaHUKH KUIKOCTEH.

7 4 0,5 - Mexaanueckne KoaeOaHus U BOJIHEI.

8 2 0,5 - Ocnosuble nonoxennss MKT.

9 3 0,5 - MoJeKyISIpHO-KHHETHYCCKAsE TCOPHUSI MACATBHOTO T'a3a U 3JICMEHTHI

CTATUCTHYECKON (PUBHKH.

10 2 4 1 - [lepBoe Ha9aIO TEPMOJTMHAMUKH.

11 2 1 - BTopoe u TpeThe Havama TepMOJMHAMHUKH.

12 2 0 - SIBiieHust mepexoca

13 4 0 - PeanbHbIe. Ta3bl, )KUIKOCTH M TBEP/IBIC TEIA.

HWroro 3a 1 cemectp 34 6 -

14 1 0,5 - DNEKTPOCTATHUECKOE TI0JIE M €T0 HANPSIKEHHOCTb.

15 1 0,5 - [TpOBOTHUKHN M TUAJIEKTPUKH B DJIEKTPOCTATHYECKOM TIOJIE.

16 3 1 0 - DHeprus JIEKTPOCTATHICSCKOTO MMOJIS.

17 1 0,5 - ITOCTOSIHHBIN NEKTPUIECKUH TOK.

18 1 0,5 - MarsuTHoe 1oJe.

19 1 0 - DJIeKTpOMAarHUTHASE HHIYKIHUS.
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20 1 0 - MarHuTHble CBOMCTBA BELIECTBA.
21 1 0 - YpaBrenust MakcBena 11 3JIeKTPOMAarHUTHOTO MOJIsl.
22 1 1 - Wurepdepenuns cera.
23 4 1 1 - Judpakuus ceera.
24 1 0 - OneMEHThl T€OMETPUYECKON ONTHKHU.
25 1 0 - PacnpocTpaHeHue cBeTa B BELIECTBE.
26 1 1 - PaBHOBeCHOE TEIIOBOE U3ITYUCHHE.
27 5 1 1 - KBaHTOBBIE CBOICTBA U3JIyUEHUS
28 1 1 - CtpoeHne aTOMOB U MOJEKYIL
29 2 1 - ®Du3uKa aTOMHOTO Spa U 3JI€MEHTAPHBIX YaCTUII.
Hroro 3a 2 cemectp 17 8 -
HUroro: 51 14 -
IIpakTHyeckue 3aHATUSA
Tabmmua 5.2.2
° Howmep pasnena O6pewm, ac. Tema npakTUUECKOro 3aHATHUSL
n/n JUCLUTUINHBI (0]02]0) 300 | 0390
1 1 0,5 - KuHematrka MaTepranbHON TOYKH U aOCOJFOTHO TBEPJIOTO TEIa.
2 2 0,5 - OCHOBHBIE 3aKOHbI TMHAMUKHU MaTEepPHaJIbHOU TOUKH.
3 2 0,5 - 3aKOHBI COXpaHEHUsI UMITYJIbCA M MEXaHUUECKOH dHepruu
4 1 2 0,5 - JluHamMMKa BpamaTeJbHOTO JIBMXKCHUS W 3aKOH COXpaHCHHs
MOMEHTA HMITYJIbCA.
5 1 0 - OneMeHThl MEXaHUKH KUIKOCTEH.
6 1 0 - MexaHuuecKkre KojeOaHus ¥ BOJHBL
7 1 0,5 - Ocnosuele nonoxeaus MKT.
8 2 0,5 - MornekysipHO-KMHETHYECKas ~ TEOpUsl  MJIEalbHOrO Tasa |
9JIEMEHTHI CTATUCTUYECKON PHU3HKH.
9 2 2 0,5 - IlepBoe Ha4yaIO TEPMOIUHAMUKHU.
10 1 0,5 - Bropoe u TpeTbe Hauana TEPMOJUHAMUKHU.
11 1 0 - SIBneHust nepeHoca.
12 1 0 - PeanbHble ra3pl, )KUJIKOCTH U TBEPAbIE TeJa.
HWroro 3a 1 cemectp 17 4 -
13 1 0,5 - DNEeKTPOCTATUYECKOE TI0JI€ U €T0 HANPSKEHHOCTD.
14 1 0 - ITpOBOIHUKY U AUINEKTPUKH B ANEKTPOCTATUYECKOM IOJIE.
15 1 0 - OHeprust 3IEKTPOCTATUYECKOTO MOJIS.
16 3 1 0 - ITocTOSIHHBIN 3JIEKTPUYECKUHN TOK.
17 1 0,5 - MarnuTHOE 107I€e.
18 1 0 - OneKTpOMarHuTHasi HHAYKIUSL.
19 1 0 - MarHuTHble CBOWCTBA BELIECTBA.
20 1 0 - Ypasuenust MakcBenna 11 3JIeKTPOMAarHUTHOTO MOJIsL.
21 2 0,5 - Wurepdepenuns cera.
22 4 1 0,5 - Judpakuus ceera.
23 1 0 - OneMeHThl T€OMETPUYECKON ONTHKHU.
24 1 0 - PacnpocTpaHenue cBeTa B BELIECTBE.
25 1 0,5 - PaBHOBeCHOE TEIJIOBOE U3TYUCHHE.
26 5 1 0,5 - KBaHTOBBIE CBOWCTBA M3ITyUEHUS
27 1 0,5 - CtpoeHne aTOMOB U MOJIEKYIL.
28 1 0,5 - ®Du3uka aTOMHOTO Apa ¥ MEMEHTAPHbBIX YaCTHIL.
HWroro 3a 2 cemectp 17 4 -
HUroro: 34 8 -
JlaGopaTopHblie paboThI
Tabmmua 5.2.3
Ne Howmep pasnena O6pewm, ac. HaumenoBanue nabopaTtopHoii paboThl
n/n JUCLUTUINHBI (0]02]0) 300 | 0390
1 2 2 - Omnpenenenne  koaduimeHTa BOCCTAHOBJICHHMS M JHEPIUU
1 0CTaTOYHOH MH(OPMAINY IIPH YAAPE TeI
2 2 0 - V3yyeHne 3aKOHOB BpAIIATENLHOTO JBHXKCHHUSI C TOMOIIBIO
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Masitarka O0epoOeka
3 2 0 - Mogaens kompa
4 3 2 - Omnpenenenre MOMEHTa UHEPLUUH U IIpoBepka Teopemsl LlTeiinepa
METOJIOM TPU(MISIPHOTO T0/IBECa
5 2 0 - Onpenenenne K03QPUIHEHTA TEIUIONPOBOJHOCTH METAJLIA.
6 2 2 - Onpenenenne nocTosiHHOM aanabarsl mo Knemany-/lezopmy
7 2 2 2 - Omnpenenenne kodddumeHTa BI3KOCTH BO3IyXa KalMUILIPHBIM
METOJIOM
8 2 0 - Wsmepenne  kood¢puumeHta  MOBEPXHOCTHOTO  HATSDKCHUS
XKMJKOCTEH METOZOM OTphIBa Kaleb
HWroro 3a 1 cemectp 17 8 -
9 2 1 - OnpeesieHHE IEKTPOIBIKYIIECH CHIIBI METOJIOM KOMICHCAUT
10 2 1 - Onpenenenue yaenpHOro 3apsiia 3JIeKTPOHA METOIOM MarHeTpoHa
11 3 2 0 - Onpenenenne Touku Kiopu ¢peppomMarHeTHKoB
12 2 0 - Onpenenenne HEN3BECTHOTO CONPOTHUBIICHHUS C IIOMOIIBIO MOCTHKA
Yurcrona
13 2 2 - W3yuenune qudpakiinu cBeta
14 4 3 0 - IMpoBepka 3akoHa Mantoca. V3ydeHue sBICHHS BpAICHUS
IJIOCKOCTH NOJISIPU3ALUH
15 5 2 2 - Hccrnenoranue horodddexra
16 2 2 - V3y4yeHune 3aKOHOB TEIJIOBOTO M3IYYCHHUsI
HWroro 3a 2 cemecTp 17 8 -
Uroro: 34 16 - -
CamocTrosiTesibHasi padoTa CTy/leHTa
Tabnuua 5.2.4
Ne Howmep paznena O0bewm, yac. Tema Bux CPC
n/n JHCLATUTHHBI 000 | 300 | 000
1 xypc 1 cemectp
1 1 10 Kunemaruka marepuanbHoit Touku | [Toaroroska K
1 abCOJIIOTHO TBEPAOTO Tela. NPaKTHYECKUM  3aHSTHSIM,
71ab0paTopHBEIM  paboTam,
1 ) odopMIICHHE  OTYETOB K
1a60PaTOPHBIM paboTam,
BBIIIOJIHGHHE  NHCHMEHHOMN
JOMAIITHEH KOHTPOJIbHOM
paboThI
1 10 OcHoBHbIe ~ 3aKkOoHBl  anHaMukd | ITogroroska K
MaTepHalIbHOM TOYKH. NPaKTHYECKUM  3aHSTHSIM,
71abopaTopHBIM  paboTam,
) ) opopMmIlcHHE  OTYETOB K
1abopaTopHBEIM  paboTam,
BBHIIIOJTHEHHE  MHCbMEHHOM
JIOMalrHen KOHTPOJIbHOM
paboThI
1 10 3akoHBI coxpaHeHHs wuMOyibca W | IlogroroBka K
MEXaHHYECKOH YHePruu NPaKTUYECKUM  3aHATHSM,
1a60PaTOPHBIM paboTam,
3 ) opopMIICHHE  OTYETOB K
1a60PaTOPHBIM paboTawm,
BBIIIOJIHEGHHE  NHCHMEHHOMN
JIOMalHed  KOHTPOJIbHOM
paboTsl
2 11 Jlunamrika BpamarensHoro | IToaroroeka K
JBIDKCHHS. W 3aKOH COXPAaHEHHMS | MPAKTHUECKHM  3aHATHSM,
4 i MOMEHTa UMITYJIbCA. 1abopaTopHBIM  paboTam,
opopMmIlcHHE  OTYETOB K
1a60PaTOPHBIM paboTam,
BBIOJIHGHHE  NHChbMEHHOHN
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JIOMalHen KOHTPOJIbHOU
paboTsl
1 0 3JIEMEHTBI MEXaHHUKH SKUIKOCTEH. IToarotoBka K
MPAKTUYCCKUM  3aHSITHSM,
5 BBIMIOJIHCHHE  MUCBMEHHOU
JIoMaIltHen KOHTPOJIBHOM
paboThI
1 0 Mexanmueckue — konmebanuss  u | Ilogroromka K
BOJTHB. MPAaKTUIECKUM  3aHSATHAM,
6 BEITMIOJTHEHNE  MUCHMEHHOU
JIOMaIlHen KOHTPOJIBHOM
paboThI
2 1 10 Ocuosuble nonoxenust MKT. IMoaroroska K
MPAKTUYCCKUM  3aHSITHSM,
1abopaTopHBEIM  paboTam,
7 opopMIlecHHE  OTYETOB K
nabopaTopHBEIM  paboTam,
BBIMIOJIHCHUE  MUCBMEHHOU
JOMAIITHEH KOHTPOJIbHOM
paboThI
1 10 MonexynspHO-KHHETHIECKast [oxroroBka K
TEOpUsl  WACATHHOTO  ra3a | | NPAaKTUYECKHM  3aHATHAM,
2JIEMEHTHI CTAaTUCTHYECKOH | JJabopaTOpHBIM paboTam,
8 (busuKwy. opopMIICHHE  OTYETOB K
1a60PaTOPHBIM paboTam,
BBHIMIOJIHCHHE  MUCBMEHHOU
JIOMalrHen KOHTPOJIbHOM
paboTsl
1 10 IIepBoe Hayasl0 TEPMOIUHAMUKH. IToaroTtoBka K
MPAKTUYCCKUM  3aHSITHSM,
1abopaTopHBIM  paboTam,
9 opopMmIlcHHE  OTYETOB K
1a60PaTOPHBIM paboTam,
BEIIOJTHEHNE  MUCHMEHHOU
JOMAIITHEH KOHTPOJIbHOM
paboThI
1 10 Bropoe " TpEThe Hayaya | [ToaroroBka K
TEPMOANHAMHUKH. MPAaKTUIECKUM  3aHSATHAM,
71ab0paTopHBEIM  paboTam,
10 opopMIicHHE  OTYETOB K
71ab0paTopHBEIM  paboTam,
BBIMIOJIHCHHE  MUCBMEHHOU
JIOManrHen KOHTPOJIBbHOM
paboTsl
1 0 SIBnenus nepeHoca. IToaroToBka K
MPAaKTUIECKUM  3aHSATHAM,
1a60PaTOPHBIM paboTawm,
11 opopMIICHHE  OTYETOB K
1a60pPaTOPHBIM paboTawm,
BEITIOJTHEHNE  MUCHMEHHOU
JOMAIITHEN KOHTPOJIbHOM
paboTsl
1 0 PeanbHpie raser, oxkmakoctd U | [logroroBka K
TBEpJbIC TEIA. MPAKTUYCCKUM  3aHSITHSM,
12 BBITIOJIHEHUE  MHCbMEHHON
JIOMalrHen KOHTPOJIbHOU
paboTsl
13 1,2 27 9 IToaroroBka K 9K3aMeHy
Hroro 3a 1 cemectp: 40 90
14 3 2 5 Dnektpocratuueckoe nojie u ero | [logroroska K
HaTPSKCHHOCTB. MPAKTHIECKUM  3aHSATHAM,
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71ab0paTopHBIM  paboTam,
opopMIlcHHE  OTYETOB K
1abopaTopHBEIM  paboTam,
BBHIIIOJITHEHHE  MHUCbMEHHOM
JOMAIITHEH KOHTPOJIBHOM
paboThI

[IpoBOIHUKM ¥ AWPIEKTPUKH B
ANEKTPOCTATUIECKOM TIOJIE.

IToaroroBka K
MPAaKTUIECKUM  3aHSATHAM,
1a60PaTOPHBIM paboTam,
opopMIICHHE  OTYETOB K

15
1a60PaTOPHBIM paboTawm,
BBHIIIOJTHEHHE  MHUCbMEHHOM
JIOMalrHen KOHTPOJIbHOM
paboTsl
OHeprus anekTpocrarndeckoro | [loxroroska K
TOJIA. MPAKTUYCCKUM  3aHSITHSM,
1abopaTopHBEIM  paboTam,
16 odopMIICHHE  OTYETOB K
1a60PaTOPHBIM paboTam,
BEIIOJTHEHNE  MUCHMEHHOU
JOMAIITHEH KOHTPOJIbHOM
paboThI
ITocTosiHHBIN 3JIEKTPUUECKUHN TOK. IToaroroska K
MPAaKTUIECKUM  3aHSATHAM,
71abopaTopHBEIM  paboTam,
17 opopMIicHHE  OTYETOB K
71abopaTopHBEIM  paboTam,
BBHIIIOJTHEHHE  MHUCbMEHHOM
JIOMalrHen KOHTPOJIbHOMN
paboTsl
MaruurtHoe mnosne. [MoaroroBka K
MPAaKTUIECKUM  3aHSATHAM,
1a60PaTOPHBIM paboTam,
18 opopMIICHHE  OTYETOB K
1a60PaTOPHBIM paboTam,
BEITIOJTHEHNE  MUCHMEHHOU
JIOMalrHen KOHTPOJIBbHOM
paboTsl
DJeKTpOMarHNTHAS! HHAYKIIHS. IMoaroroska K
MPAKTUYCCKUM  3aHSITHSM,
71ab0paTopHBIM  paboTam,
19 opopMmIlcHHE  OTYETOB K
1abopaTopHBIM  paboTam,
BEIIOJTHEHNE  MUCHMEHHOU
JOMAIITHEH KOHTPOJIbHOM
paboThI
MarsuTHbIE CBOMCTBA BEIIECTBA. ITonroroska K
MPAaKTUIECKUM  3aHSATHAM,
1a60PaTOPHBIM paboTam,
20 opopMIICHHE  OTYETOB K
7nabopaTopHBEIM  paboTam,
BBHIIIOJTHEHHE  MHUCbMEHHOM
JIOMalrHen KOHTPOJIBbHOM
paboTsl
VYpaBHeHust Makcgena st | Ilonroroska K
JIEKTPOMArHUTHOTO TTOJISL. MPAKTUYCCKUM  3aHSITHSM,
21 BEITIOJTHEHNE  MUCHMEHHON
JIoMaIlHen KOHTPOJIBHOM
paboThI
22 WuTepdepenius creta. IToaroroska K

TPAKTUICCKUM 3aHATHAM,
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71ab0paTopHBIM  paboTam,
opopMIlcHHE  OTYETOB K
1abopaTopHBEIM  paboTam,
BBHIIIOJITHEHHE  MHUCbMEHHOM
JOMAIITHEH KOHTPOJIBHOM
paboThI
2 8 Judpakius cBera. IToaroroska K
MPAaKTUIECKUM  3aHSATHAM,
1a60PaTOPHBIM paboTam,
23 opopMIICHHE  OTYETOB K
1a60PaTOPHBIM paboTawm,
BBHIIIOJTHEHHE  MHUCbMEHHOM
JIOMalrHen KOHTPOJIbHOM
paboTsl
2 0 OneMeHThI reomeTpuueckoil | [Toaroroska K
ONTHUKH. MPAKTUYCCKUM  3aHSITHSM,
1abopaTopHBEIM  paboTam,
o4 odopMIICHHE  OTYETOB K
1a60PaTOPHBIM paboTam,
BEIIOJTHEHNE  MUCHMEHHOU
JOMAIITHEH KOHTPOJIbHOM
paboThI
3 10 Pacnipoctpanenue cBeTa B | ITogroroska K
BEIIIECTBE. MPAaKTUIECKUM  3aHSATHAM,
71abopaTopHBEIM  paboTam,
o5 opopMIicHHE  OTYETOB K
71abopaTopHBEIM  paboTam,
BBHIIIOJTHEHHE  MHUCbMEHHOM
JIOMalrHen KOHTPOJIbHOM
paboTsl
5 3 6 PaBHoBecHoe TerioBoe uzinydenue. | [loaroroska K
MPAaKTHIECKUM  3aHSATHAM,
1a60PaTOPHBIM paboTam,
26 opopMIICHHE  OTYETOB K
1a60PaTOPHBIM paboTam,
BEITIOJTHEHNE  MUCHMEHHOU
JIOMalrHen KOHTPOJIBbHOM
paboTsl
3 6 KBanToBbIE CBOWCTBA M3TyUYEHUS IToaroToBka K
MPAKTUYCCKUM  3aHSITHSM,
71ab0paTopHBIM  paboTam,
27 opopMmIlcHHE  OTYETOB K
1abopaTopHBIM  paboTam,
BEIIOJTHEHNE  MUCHMEHHOU
JOMAIITHEH KOHTPOJIbHOM
paboThI
2 6 CTpoeHHe aTOMOB U MOJICKYIL. IToaroroska K
MPAaKTUIECKUM  3aHSATHAM,
28 BBINIOJIHEHHE  MMHUChbMEHHOM
JIOMaIlHen KOHTPOJBHOM
paboTsl
2 9 ®dusuka  aromHoro  smupa  u | [logroroBka K
9JIEMEHTAPHBIX YaCTHII. MPAKTUYCCKUM  3aHSITHSM,
29 BBITIOJIHEHUE  MHCbMEHHON
JIOMalrHen KOHTPOJIbHOU
paboTsl
30 3,45 27 9 IToaroroBka K 9K3aMeHy
HWroro 3a 2 cemectp 57 88
HUroro: 97 178
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5.2.3. IlpenogaBaHnwe AWCUUIUIMHBI BEAETCA C TPUMEHEHHUEM  CIEAYIOIIUX  BHUOB
00pa30BaTeNbHBIX TEXHOJIOTHA:
— BU3yanu3amus ydeOHoro martepuasia B PowerPoint B nuamoroBomM pexkume (JEKIIMOHHBIE
3aHATHSA);
— paboTa B MaJbIX Ipymnmax (J1abopaTopHbIe paboThl);
— pa300p MpaKTHYECKUX 33134 (IPAKTUYECKHUE 3aHATHS).

6. TemaTHKa KypcOBBIX padoT/MPOEKTOB
KypcoBbie paboThl/IpoeKTh y4eOHBIM TJIAHOM HE MPETyCMOTPEHBI

7. KoHTpoOJIbHBIE padoThI
7.1. Meroaudeckue yka3aHus sl BRIMIOJTHEHUS KOHTPOJIBHBIX padoT.

VY 3ao0uHoif ¢Gopmbl OOy4YeHHMsS B COOTBETCTBUU C IUIAHOM IIPEAYCMOTPEHO BBIIIOJHEHUE
KOHTPOJBbHBIX pabOT B IEPBOM M BTOPOM CEMECTpax.

K BBIONTHEHNHIO KOHTPOJIBHBIX PA0OT MO KaXIOMY pazfeny (U3UKA CTYJSHT 3a09HOTO
oOyueHHusl MPUCTYIMAET TOJBKO IOCJIE M3y4YeHHUs MaTepuaia, COOTBETCTBYIOIIETO JaHHOMY pa3leily
nporpamMmMbl. [lpy BBIMOTHEHMHM KOHTPOJBHBIX PAaOOT CTYACHTY HEOOXOAMMO PYKOBOJCTBOBATHCS
CIIETYIOIIUM:

1. KontponpHble pabOTHl BBINONHAIOTCA YEpPHUIAMU B OOBIYHONM IIKOJBHON TeTpaau, Ha
00JI0KKE yKa3bIBaeTCsl Ha3BaHUE MUCIUIUIMHBI, HOMEp padoThl, (haMUIUs M HWHULHUAIBI CTYACHTA,
yueOHbIH mudp, HarpaBieHHe 00yueHUs, TPOPUIIb.

2. YcnoBus 3a7a4 B KOHTPOJIBHOM pabOoTe MEPENUChIBAIOTCS MOTHOCTBIO 03 cokpamieHui. st
3aMe4aHui MpenojaBareis Ha CTPAHULAX TETPAAN OCTABIIAIOTCS TOJIS.

3. B KOHIIE KOHTPOJILHON pabOTHl YKa3bIBACTCS, KAKUM yUYCOHHKOM WJIM YY4EOHBIM ITOCOOHEM
CTYACHT TOJIb30BAJCS MpH H3yuYeHUM (U3NKK (Ha3BaHHE YyueOHMKA, aBTOP, TOA H3JAHHS). DTO
JieNiaeTcs ISl TOT0, YTOOBI PELIEH3EHT B Cllydae HEOOXOAMMOCTH MOT YKa3aTh, YTO CJIENYET CTYIEHTY
W3YYUTD JUIsI 3aBEPIICHUS] KOHTPOJIbHOM pabOTHI.

7.2. TemaTrka KOHTPOJIBHBIX PaOOT.

[IpenycMOTpeHO BBIOTHEHHE TSATH KOHTPOJIBHBIX PadoT:
Kontponbras padota Nel «®Duszndecknue ocHOBBI MexaHUKN» (1 Kypc 1cemectp);
KontponsHas padora Ne2 «MonekymnsipHas pusmnkan(1l kypc 1cemectp);
Kontponbnas padota Ne3 «Onekrpocraruka. [loctosanbiii Tok» (1 Kypc 2cemectp);
KonrtponsHas padora Ne4 «Onekrpomarueruzm»(1 kype 2cemectp);
KonTtponbHas padora Ne5 «Ontuka. @usmka aroM0oB 1 aToMHOTO sifpa» (1 Kypc 2cemectp).

arwdE

8. OueHka pe3yJIbTATOB OCBOCHHS THCIHUIJIUHBI
8.1. Kpurepun OlLIEHUBAHUS CTEMNEHUM TOJHOTHI M KadyeCTBa OCBOCHHUS KOMIIETEHLIMI B
COOTBETCTBHH C IJIAHUPYEMBIMU pe3ybTaTaMu 00ydeHuUs npuBeAeHbI B [Ipunoxxenun 1.
8.2. PeliTuHrOBasl cCUCTEMa OICHHMBAHUS CTEHEHU ITOJHOTHI M KadecTBa OCBOEHUSI KOMIIETECHIIHI
o0yyaromuxcs 0uHON (opMbl 00yUeHHUs peicTaBiIeHa B Tadnuue 8.1.
Tabmuma 8.1

Nem/n | Bugs! MeponpusiTuil B paMKax TEKYIIEro KOHTPOJIs | KosmmuectBo 6amios

1 xypc 1 cemectp

1 TCKYyIIas aTTeCTaluus

Pabora Ha 1a00paTOpPHBIX 3aHATHSX (2 TabopaTOopHBIC PabOTHI) 0-20
NTOI'O 3a nepByro TEKYIIYIO aTTECTALUIO 0-20

2 TeKyLias aTTecTalusl
Pabora Ha maboparopHbix 3aHaTHsX(1 maboparopHast padbora) 0-10
KosunokBuyMm 1o pasaenam: ¢pusniyeckue OCHOBbI MEXaHUKHU 0-20
HNTOI'O 3a BTOpyIO TEKYLIYIO aTTECTALHIO 0-30

3 TCKYyIIasl aTTeCTalus
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Pabota na slaboparophbix 3aHsaTHsX (1 aboparopHas pabora) 0-10

BeInosHeHHe NMCbMEHHOH JIOMaIlHeld KOHTPOJIbHOW padoThl Nel 0-20

KommokBuymM 1o  pasgenam: — MOJIGKYNspHass — (QU3MKa | 0-20
TEpMOJMHAMHUKA

HTOI'O 3a TpeThlo TEKYIIYIO aTTECTALUIO 0-50

BCEI'O 100

1 xypc 2 cemectp

1 TCKYyIIasl aTTeCTalus

PaboTa Ha mabopaTopHBIX 3aHATUAX (2 TabOpaTOpHBIE pabOTHI) 0-20
NTOI'O 3a nepBylo TEKYIIYIO aTTECTALUIO 0-20

2 TeKyIas aTTeCTaIusl
PaboTa Ha mabopaTopHbIx 3aHATHAX (1 MabopartopHas padboTa) 0-10
Ko/moKBHyM 10 pasienam: 3JIEKTPHISCTBO M MATHETH3M 0-20
HNTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-30

3 Tekymiast aTTeCTaIHs
Pabora Ha 1aboparopHbIx 3aHaTHsX (1 mabopaTopHas pabora) 0-10
BrInoiHEHHE MMCBMEHHOM JOMAIITHEH KOHTPOJIbHON paboTer Ne2 0-20
KomokBryM 1o paszenaM: BOJIHOBAsI ONITHKA, KBAHTOBas (pr3vKa 0-20
NTOI'O 3a TpeThI0 TEKYIIYIO aTTECTALINIO 0-50
BCEI'O 100

8.3. PeliTuHroBass cucTeMa OICHHMBAHUS CTEIEHU IMOJHOTHI M KadecTBa OCBOEHUSI KOMIIETECHIIHI
o0yyJaromuxcs 3a04HOM (hopMbl 00yUeHHS MTpeCTaBlIeHa B Tabuie 8.2.

Tabmuma 8.2
Ne Buibl MeponpusTHii B paMKax TEKYIIEro KOHTPOJIS Komusecrso
/1 6amroB
1 2 3
1 kypc 1 cemecTp
1 PaboTa Ha 1aO0PATOPHBIX 3aHATHIX 0...40
2 BeInotHeHHEe KOHTPOIbHON padoTer Nel, No2 0...50
3 ToorpuTenbHbIe OB 0...10
4 BCEI'O 0...100
1 Kypc 2 cemecTp
5 PaboTa Ha 1a00PATOPHBIX 3aHATHIX 0...30
6 BeImnoHeHHEe KOHTPOIbHON padboThl Ne2, No3, No4 0...60
7 ToorpuTenbHbIe GBI 0...10
BCEI'O 0...100

9. YuedHo-MeToaMueckoe U HHPOPMALMOHHOE 00ecnedeHne TUCIUTITHHBI

9.1. [lepeueHb peKOMEHIYEMOM JIUTEPATYPHI IpeAcTaBiicH B [Ipunoxenun 2.

— 9.2, CoBpemMenHble mpoeccoHalbHbIe 0a3bl JaHHBIX U WH(POPMALMOHHbBIE CIPAaBOYHBIC
cuctembl ObC «M3marenscTBa JIaHby;

—  DBC «dnexTponnoro usaarenbcrsa KOPANTY;

— Cob6ctBennas nonHotekcTopast 6aza (I1b/1) BUK TUY;

— Hayunas snextponnas 6ubnuoreka «eLIBRARY.RU»;

—  DOBC «IPRbooks»;

— Hayuno-texuuueckas 6ubnuoreka ®I'6OY BO PI'Y nedtu u raza umenu .M. I'yGkuHa,

— Hayuno-texanueckas 6ubnunoreka ®I'bOY BIIO YITHTY (r. Ya),

—  Hayuno-rexunueckas 6ubmmoreka ®I'bOY BIIO YI'TV (r. VxTa);

—  OBC «IpocnekT»;

—  OBC «KoHCYNbTaHT CTYJIEHTY.
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9.3. JlumeH3noHHOE H CBOOOJHO pacHpoCTpaHsSEMOE TNPOrpaMMHOE OOeCredYeHne, B T. d.
OTEUECTBEHHOT'O MPOU3BO/JICTBA:
1. Microsoft Office Professional Plus;

2. Windows.

10. MaTepuajJbHO-TeXHHYECKOE o0ecnedyeHue TUCIHIIINHBI

[Tomemienust aisi TPOBEACHUS BCEX BHUAOB pabOTHI, MPEIYCMOTPEHHBIX YYEOHBIM ILIAHOM,
YKOMIUIEKTOBaHbI HEOOXOAUMBIM 000pYI0OBaHUEM U TEXHUUECKUMHU CPEJICTBAMU O0yUYEHUSI.

Taobmauua 10.1

Ne i/

IMepeuens 060pyn0BaHHU,
HEOOXOMMOT0 UL OCBOCHHS
JIMCHUILTHHBL

[lepedeHb TEXHUYECKUX CPENICTB O0YUEHHUS,
HEOOXOAUMBIX JJIsl OCBOCHUSI UCLMILINHBI
(1emMoHCTpaIMOHHOE 000pyJ0BaHHE)

JlabopatopHast ycraHoBKa (KyO ¢
o0pasiamMu MaTepHasioB, OUQUISAPHBII
HojBeC, Iap, >JIeKTPOMAarHMT, ILIKaia
OTCYETa YIJIOB, HCTOYHUK NOCTOSHHOTO
Toka) «OrmpeneneHue KodpuIreHTa
BOCCTaHOBJICHHS u 9HEPIUU
OCTAaTOYHON HMH(pOpPMamUH NPH yHape
TN

JlaGopatopHass yCTaHOBKa (MasTHHK
ObGepbeka, HabOp Trpy30B, JIMHEHKa,
cekyHaomep)  «M3yueHne  3aKOHOB
BpAILATEILHOTO ABMKEHHUS C TIOMOLIBIO
masitHHKa O0OepOeka»

Jlabopatopnas ycranoska (JIOBOKC)
Mopens konpa

Tpudunspusiii noxsec

JlabopaTopHas yCTaHOBKA
(Dnexrporneus, obpaserl, Habop
TepMoriap) «OmpeneneHue
KoapduIueHTa TETJIONPOBOTHOCTH
MeTaa»

Vcranopka PIIT1-10 «OmnpenencHue
kod(puimeHTa  BA3KOCTH  BO3JyXa
KaITWULIPHBIM METOIOM>

JlabopatopHast ycTaHoBKa (Oroperka,
MEpHBIH CTaKaH, TEPMOMETP)
«3mepenue ko3 punmenra
MOBEPXHOCTHOTO HaTSHKEHUS
JKMJKOCTEH METOJIOM OTPbhIBA Kalelb»

JlabopaTopHas yCTaHOBKA
«Ompenenexue SJIEKTPOABUKYIICH
CHJIBI METOZOM KOMIICHCAITHI»

JlaGoparopnas YCTaHOBKa
«OmnpezieneHne  yAENbHOIO  3apsija
JJIEKTPOHA METO/IOM MarHeTpoHa»

10

JlaGoparopuas YCTaHOBKa
«OrmpenenexHue HEU3BECTHOTO
COTIPOTHBIIEHHUSI C IMTOMOINBI0O MOCTHKA
YurcroHa»

11

JlaGopatopras ~ ycTaHoBka  (I€db,
TepMorapa, JiBa MHUIMBOJIBTMETPA)
«Ompenenexue TOUKU Kropu
(heppOoMarHeTHKOB»

12

YcTranoBka ®IIB-05-3 «M3yuenne
Judpakuum ceTay»

13

Ycranoska  @IIB-05-4-1 «IIpoBepka

KoMIekT MymbTUMETHIHHOTO 000pYyTOBaHUS:
MIPOEKTOP, IKPaH, KOMIBIOTEP, aKyCTHIECKAs
cucrema.

JlokanbHas ¥ KOpIopaTuBHasl CETh
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3akoHa Mamoca. M3ydyeHue siBieHUs
BpAIlEHUS IOCKOCTH MOJISIPU3ALIMH. »

Vcranoska PIIK-10. «MccnemoBanue

14 ¢dororpdexray
Onruueckuit  nupomerp OINITMP-017
15 «3yuenne 3aKOHOB TEIJIOBOTO
U3IIy4EeHHSD)

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. Meroaudeckue yka3aHus MO MOJATOTOBKE K MTPAKTUYECKUM, JTAOOPATOPHBIM 3aHITHSIM:

1.

Mertoanueckue ykazanus «OoOmiast gusuka. OnTHKa» MO BBIMOJIHEHUIO JTJAOOPATOPHBIX paboT
no jaucuumiuHe «@Pu3Mkay UId  CTYIEHTOB BCEX HampaBieHud u ¢opM oOyueHus/
cocraButenu: Muxeea O.b., cT. nmpenonasarens, Ilayrosa JI.B., accucrent, TumepssiHoBa
N.N., accuctenT — TrioMeHCKUW WHAYCTpUAIbHBIM yHUBepcuTeT. — l-e u3m. — TromeHs:
Wznarensckuit nentp bUK, TUY, 2019. — 24 c.

Mertoaunueckue ykazanus «OOmas ¢usuka. Ontuka. Yacth 1» 10  BBITOJHEHHIO
nabopaTOpHBIX paboT mo aucuuminHe «Pu3nKa» JUIsl CTYJCHTOB BCeX HarpaBlIeHHH U Gpopm
obyuenus / cocraBurenu: A.B. Mopes, JI.C. Huuunopyk, .. TumepssHoBa. — TroMeHCKHIA
MHIYCTPUAJIBHBIA YHUBEPCUTET. - 1-e n3a. — Tromens: U3narensckuii nentp bUK, TV, 2018.
-24c.

Meroanueckue ykazanusa «OOmass ¢usuka. Ontuka. Yacte 2» 10  BBIOJTHEHHUIO
1a00paTOpHBIX PadoT Mo aucuuminHe «Pu3nka» JUIsl CTYJCHTOB BCEX HalpaBlleHUH U Gpopm
oOyuenust / cocraputenu: A.B. Mopes, I1.}O. Tperbsikos, JI.C. Huuunopyk. — TromMeHCKuit
WHyCTPUAIBLHBIN YHUBEPCHUTET. - 1-¢ m31. — Tromens: U3narensckuii neatp bBUK, TUY, 2018.
-24c.

Meroanueckue ykazanusa «OOmass ¢usuka. Ontuka. Yacte 3» 10  BBINOJTHEHHUIO
1a00paTOpHBIX PadoT no aucuuminHe «Pu3nka» JUIsl CTYJCHTOB BCEX HalpaBlIeHUH U Gpopm
oOyuenust / cocraButenu: A.B. Mopes, IL.IO. Tperssaxos, JI.B. IlayroBa. — TromeHckuit
WHIyCTPUAIBHBIN YHUBEPCUTET. - 1-¢ m31. — Tromenn: U3narensckuii neatp bBUK, TUY, 2018.
-24c.

Mertoaunueckue ykasanus «OOmas ¢usuka. Mexanuka. Yacte 1» 1O BBITOJHEHHIO
nabopaTtopHoit paboThl s cTyaeHToB HampapieHusi noarotoBku 08.03.01 Ctpoutenbcrso,
npopmwib TOArOTOBKU IIpOMBIIITIEHHOE W TPaKIAaHCKOE CTPOUTENBCTBO, OYHOH (POpMEI
ob0yuyenus / cocraBurenu: A.B. Mopes, ILIO. Tperbskos, JI.C. Huunnopyk. — TroMeHCKHi
WHAYCTPHATIbHBINA YHUBEpCUTET. - 1-e u3n. — Tromens: U3narensckuit nentp bBUK, TUY, 2018.
- 24 c.

Mertoauyeckue ykasanusa «OOmas ¢usuka. Mexanuka. Yacte 2» 1O BBITOJHEHHIO
nabopaTOpHBIX paboT Mo aucuuminHe «Pu3nKa» Uil CTYJCHTOB BCEX HalpaBlIeHHH U popm
obyuenus / cocraBurenu: A.B. Mopes, JI.C. Huuunopyk, .. TumepssHoBa. — TroMeHCKHiA
UHIYCTPUAJIBHBIA YHUBEPCUTET. - 1-e n3a. — Tromens: U3narensckuii nentp bUK, TV, 2018.
-24c.

Meroanueckue ykazanus «OOmas ¢usuka. MonekynsapHas ¢uszuka. Yacte 1» 1o
BBINOJIHEHUIO JITa0OpaTOpHBIX paboT mno gucuuiuiiHe «®Pusuka» [Uisl CTYAEHTOB BCeEX
HampaBieHuid u ¢dopm oOydenust / coctaButenu: A.B. Mopes, JI.C. Huuunopyxk, JI.B.
[TayToBa. — TroMeHCKUI WHIyCTpUATBHBIN YHUBEPCUTET. - 1-e u3z. — Tromens: M3naTensckuii
uentp bBUK, TNV, 2018. - 24 c.

Meroanueckue ykazanus «OOmas ¢usuka. MonekynapHas ¢uzuka. Yacte 2» 10
BBINOJIHEHUIO J1a0OpaTOpHBIX paboT mno gucuuiuiiHe «®Pusnka» [Uisl CTYAEHTOB BCeEX
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10.

11.

11.

HanpaBieHuid U ¢opm oOydenus / cocraButenu: A.B. Mopes, WM. Tumepssnosa, JI.B.
ITayroBa. — TroMeHCKUI MHAYCTpUAIbHBIA YHUBEPCUTET. - 1-€ u3n. — Tromens: U3natenbckuii
uentp bUK, TNV, 2018. - 24 c.

Mertoauueckue ykazanus «OOmas ¢usuka. DIeKTpU4ecTBO M MarHeTusM. Yactp 1» mo
BBITIOTHEHUIO JIA0OpaTOpPHBIX paboT mo aucuurinHe «Dusuka» Uisl CTYIEHTOB BCEX
HanpaBieHud U ¢opm oOyuenuss / cocraButenu: A.B. Mopes, ILIO. Tperssikos, JI.C.
Huuumnopyk. — TroMeHCkud WHIyCTpUANbHBIH yHUBepcuTeT. - 1l-¢ m3a. — TroMeHsb:
M3 parensckuii uentp bBUK, TUY, 2018. — 24 c.

Meroandeckue ykazanus «OOmas ¢uszuka. DJIESKTPUYECTBO M MarHeTu3M. YacTte 2» mo
BBITIOJTHEHUIO JIabOpaTOpHBIX paboT mno aucuuiimHe «®dusmka» Uisl CTYIEHTOB BCeX
HampaBieHud u ¢Gopm oOyuenust / coctaButenu: A.B. Mopes, I[LIO. Tperpskos, N.U.
TumepssiHoBa. — TIOMEHCKHA WHAYCTPHAIBHBIM yHHBEpPCUTET. - 1l-¢ u3n. — TromeHsb:
Mz parensckuii uentp bBUK, TUY, 2018. — 33 c.

Meroanueckue ykazanus «OOmas ¢uszmka. DJIEKTpUYECTBO W MarHeTu3M. Yacts 3» mo
BBITIOJTHEHUIO JIaOOpaTOpHBIX paboT mno aucuuiinHe «®dusmka» Uisl CTYIEHTOB BCeX
HampaBieHud u ¢dopm oOyuenus / cocraButenu: A.B. Mopes, I1.IO. Tperpskos, JI.C.
Huuumnopyk. — TroMeHCckud WHIyCTpUATbHBIH yHUBepcuTeT. - 1-¢ m3a. — TroMeHsb:
Mz narensckuii uentp bBUK, TUY, 2018. — 41 c.

2. Meronuyeckne yKa3aHus 10 OpraHU3alii CaMOCTOATENbHOM paboThI:

Mertoauyeckue ykazanusi «O0mas pu3nka» A NPaKTUYECKUX 3aHATHH U CaMOCTOSATEIbHOM
paGoTbl 1o gucuuiuiMHe «@Pu3uKa» A CTYAEHTOB BCEX HANpaBIEHUH OYHOH (HopMel
ob0yuyenus / cocrasurenu: A.B. Mopes, ILIO. Tperpsikos, JI.C. Huuunopyk. — TromeHckuit
WHIyCTpUAIbHBIN YHUBEpPCUTET. - 1-e u3za. — Tromens: M3natensckuii neatp bBUK, TNV, 2018.
—24c.

Meroanueckue ykazanus «OOmas ¢usuka. Yacte 1» I NpakTHUECKUX 3aHATHA U
CaMOCTOSITENIbHOW paboThl Mo aucHuIuinHe «@Du3uKa» Uil CTYAEHTOB BCEX HaIpaBICHUN
ouHoit opmer 00yuenus / cocrapurenu: [1.}O. Tperbsikos, A.B. Mopes, JI.C. Huuunopyk. —
TromeHckuli MHAYCTpUaANbHBIA yHUBepcUTET. — l—e m3n. — Tromens: M3parenbckuil 1eHTp
BUK, TV, 2019. - 47 c.

Mertoauueckue ykazanus «OOmas ¢usuka. Yacte 2»  Ansd NPAaKTUUYECKUX 3aHATUH H
CaMOCTOSITENIbHONW pa®oThl Mo IucHuIuiMHe «@Pu3uKa» JUisl CTYAEHTOB BCEX HaIpaBICHUN
ouyHoi (hopmel 0Oyuenust / cocraButenu: [LIO. Tperwsixos, T.W. Benmnuko, O.b. MuxeeBa. —
TroMeHCKHI WHIyCTpUaNbHBIN yHUBEpcUTET. — 1—-e¢ m3a. — Tromens: U3marenbckuit meHTp
BUK, TNV, 2019. - 42 c.
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[Ipunoxenue 1

IInanupyemble pe3yJbTaThl 00yueHHs A1 GOPMUPOBAHUS KOMIETEHIIMH U KPUTEPHHU UX
OLICHUBAHUS

Huciunnuna: dusnka
Kon, nanpasnenue noarotosku: 08.03.01 CtpouresibcTBO
Hanpasnennocts (mpouis): IIpoMbIVIEeHHOE U TPAKIAHCKOE CTPOUTETHCTBO

Kon u Kon u
Kon Kputepun oneHuBaHUS pe3yIbTaTOB 00yUEHUS
comme | TAUMCHOBAHHE | HAMMEHOBAHHE
HHUKATOpa e3yJIbTaTa
TEHIH o P pesy
" JOCTUKEHUS 00yUeHHUS 10 1-2 3 4 5
KOMIICTCHIINU JTUCIIATUTHHE
1 2 3 4 5 6 7
Hemonctpupyer | HemoHcTpupyet | JemoHCTpupyer
3Hathb (31): He 3naet OTHEJbHbIE JIOCTaTOYHbIE HCYEPIIBIBAIOLIN
Kiaccudukanu Kiaccudukanu 3HAHMSA O 3HAHUS O € 3HaHUA O
10 Qumnyecknx | o Qu3HYecKuX | KiaccH(UKAUHU | KIacCHUKAINK | KiIacCH(pHUKanuu
TIPOIIECCOB, TIPOIIECCOB, (bu3rueckux (usznueckux (dusznueckux
TIPOTEKAFOIIIIX MIPOTEKAFOIIUX TIPOIIECCOB, TIPOIIECCOB, TIPOIIECCOB,
Ha 00BEKTE Ha 00BEKTE TIPOTEKAFOIIIX TIPOTEKAFOIIINX TIPOTEKAFOIIINX
npo¢ecCHoHaNb | MPOQEeCCHOHATD Ha 00BeKTe Ha 00BeKTe Ha 00BeKTe
HOM HOW npodeccHoHanb | mpodeccuoHanb | MpohecCHoHaIh
JIESITEIBHOCTU JIESITETIBHOCTH HOU HOH HOM
JIeSTeIIbHOCTH JIeSITEIIbHOCTH JIeSITEIIbHOCTH
Ymeer
Ymeer
BBISABJISITH U BBLSIBISTE 1 B
VYMeTs V: He ymeer KJacCu(UIPOB - COBEpUICHCTBE
BBISIBJISATh u BBISIBIISITH U aTh (PU3HYCCKUEC P YMEET BBISBIISTh
OIIK-1.1. aTh (puzmyeckue
KJIacCUPUIMPOB | KiIaCCU(DHULIUPOB IIPOLIECCHI, u
BrisiBnenue u MIPOLIECCHI,
aTh (u3M4ecKrue | aTh GUIUUECKHE | MPOTEKAIOIIUE KJIacCU(HUIIPOB
KIIaccu(puKaIus MIPOTEKAIOIINE
TIPOIIECCHI, TIPOIIECCHI, Ha 00BeKTe aTh pu3Hyeckue
(u3HIeCKuX 1 Ha 00BEKTE
MIPOTEKAIOIINE MpoTeKarmue | npodeccrHoHalb TPOIIECCHI,
XAUMHA9IECKHX . poeccHoHaIh
Ha 00BeKTE Ha 00BEKTe HOM . MIPOTEKAIOIIIHE
TIPOIIECCOB, HOM
OIIK-1 npodeccronans | mpodeccHoHans | AEATEIBHOCTH, Ha 00BEKTe
TIPOTEKAFOIITNX N . JIESITeTTHHOCTH,
HOM HOM JIOTTyCKast npodeccnoHann
Ha 00BEKTE JIorycKast .
JIeSITEIbHOCTH JIeSITEIbHOCTH 3HAYUTEJIbHbIC HO
npo¢heCCHOHATD HE3HAYUTEIILHBI
N HETOYHOCTHU H JIeSITENIbHOCTH
HOM € HETOYHOCTH
NIOTPEITHOCTH
JIeSITEIIbHOCTH
Xoporo
Bnaneer BJIaJICET B
Bnaners (B1): He Bnaneer HaBbIKaMU HAaBBIKAMU COBEPILEHCTBE
HaBBIKAMHU HaBBIKAMHU BEISIBIIATH U BBISIBIISITH U BIIaJICET
BEISIBIICHUS 1 BBISIBILAITH H KJIacCH(HUITUPOB | KIACCH(PHUIIPOB HaBBIKAMHU
KIaccu(uKauy | KIacCHQUIUPOB | aTh PU3HUYECKUE | aTh (U3NIECKHE BBISIBILAITH H
¢u3nIecKux u aTh pu3myeckue MIPOIIECCHI, TIPOIIECCHI, KIIacCU(HUIIPOB
TIPOIIECCOB, TIPOTIECCHI, MIPOTEKAIOIIUE MpOTEeKamue | aTh GU3NIECKHe
TIPOTEKAFOIIINX MIPOTEKAIOIIIHE Ha 00BeKTe Ha 00BEKTe TIPOTIECCHI,
Ha 00BEKTE Ha 00BeKTe npodeCCHOHaMb | MPO(PECCHOHANb | MPOTEKAOIIHE
npodeccHoHanb | MPoQecCHOHANb HOM HO Ha 00BeKTe
HOM HOM NeATEJIbHOCTH, EeITEeILHOCTHU npodecCuoHab
JIeSITEIIbHOCTH JIeSITENIbHOCTH JIOTTyCKast psit JIOITyCKast HOM
o1boK HE3HAUYMTENbHBl | JIESTEIbHOCTH
€ OIMMOKHN
OIIK-1.2. 3HaTh (32): He 3naer HcnsIThIBacT Bocnpomsoaur | Bocmpounssoaut
Onpenenenne XapaKTEPUCTHK XapaKTePUCTHK 3aTpyAHEHUS XapaKTepUCTHK | XapaKTePHCTUK
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Kon u Kon u
Kon Kputepuu orieHuBaHMs Pe3yabTaTOB 00yUCHUS
comme | MAMMCHOBAHHE | HaHMCHOBAHME
UHUKATOpa e3yJIbTaTa
TEHIH o P pesy
u JOCTUKEHUS 00yueHHUS o 1-2 3 4 5
KOMIIETCHIINN JUCTIATUTAHE
1 2 3 4 5 6 7
XapaKTepUCTUK | U (u3Udeckoro | W GU3HIECKOTO nmpu 1 GU3HYECKOTO | | (PU3UIECKOTO
(u3MIECKOro mporecca mporiecca BOCTIPOH3BOJCT mporiecca mporiecca
rporecca (sBneHU), (sBHCHMS), BE (sBHCHMS), (sBHCHMS),
(stBIIEHMS), XapaKTepHOTO XapaKTepHOTO XapaKTePUCTHK XapaKTepHOTO XapaKTepHOTO
XapaKTepHOTO T O00OBEKTOB UIsI 0OBEKTOB " (HU3UIECKOTO UIsI 0OBEKTOB UIsI 0OBEKTOB
U1 0OBEKTOB npogeccHoHanb | MpodecCHoHaNb mporiecca npodeccroHanb | mpodeccHnoHaNb
npod)eCCHOHANb | HOU HOH (stBIICHMS), HOH HOH
HOM JIeSITEIbHOCTH, JIeSITEIIbHOCTH, XapaKTepHOTO JIeSITEIIEHOCTH, JIeSITENIbHOCTH,
JIeSITENFHOCTH, | Ha OCHOBE Ha OCHOBE JUIsl OOBEKTOB Ha OCHOBE Ha OCHOBE
Ha OCHOBE TEOPETHYECKOTO | TEOPETUUECKOTro | MpOdecCHOHANb | TEOPETHYECKOTO | TEOPETHYECKOTO
TEOPETHUYECKOTO | (IKCTIEpUMEHTAN | (IKCIIEpUMEHTAI HOU (axcnepumenTan | (dKCHepUMeHTa
(9KcTIepuMeHTa | BHOTO) BHOTO) JISSATSIIBHOCTH, BHOTO) JILHOTO)
JTBHOTO) HCCIICTOBAHUSA HCCIICTOBaHHS Ha OCHOBE HCCIICTOBaHHS HCCIIeIOBAHMUS,
HCCIICIOBAHUSA TEOPETHIECKOTO JIEMOHCTPHUPYSI
(aKcTIepuMeHTaN 3HaHUE UX
BHOTO) collepKaTeIbHO
HUCCIIEIOBaHUS ¥ yacTu
Criocoben
Crocoben BBIOMpATh
: OTIpeNieNaTh OIIpENeTsTh
YmeTb (Y2): | He  cmocoben P p Crocoben
XapaKTEePUCTUK | XapaKTEePUCTUK
OIIpENeTsTh OIIpeNesTh OIIpeeNATh
u (pusuyeckoro | U (PU3MIECKOTO
XapaKTePUCTHK | XapaKTEPUCTHUK XapaKTEPUCTHK
mporiecca npotecca
n  (GU3MYECKOro | U (PU3UYECKOrOo U (U3MIECKOro
(sBICHMS), (stBIICHMS),
mporecca mporiecca mporiecca
XapaKTepHOTO XapaKTepHOTO
(sBCHUSA), (aBneHUA), (sBICHMS),
g OOBEKTOB | Ii  OOBEKTOB
XapaKTepHOTO XapaKTepHOTO XapaKTepHOTO
npodeccuonans | IpodeccHoHaNb
T OOBEKTOB | A OOBEKTOB Hoi Hoi UIT  OOBEKTOB
npodeccHoHaNb | IpodecCHOHATb npodeccroHab
N N JIeTeNIbHOCTH, JIeSITEIbHOCTH, N
HOM HOW HOU
Ha OCHOBE | Ha OCHOBE
JACATCIBbHOCTH, JACATCIBbHOCTH, JACATCIBbHOCTH,
TEOPETHYECKOTO | TEOPETHYECKOTO
Ha OCHOBE | Ha OCHOBE Ha OCHOBE
(axcmiepuMeHTan | (IKCIepUMEHTAT
TEOPETHYECKOTO | TEOPETHYECKOTO BHOTO) bHOTO) TEOPETHYECKOTO
(axcniepuMmenTaln | (dKCIEPUMEHTAT (’xcnepuMeHTa
WCCIEIOBaHMs, | UCCIEJOBaHM,
BHOTO) BHOTO) JIBHOTO)
WCIIBITHIBASL TIPH | JIOIyCKas  IpH
HCCIIeJOBAHHMS HCCIIeIOBaHHUS UCCIIEIOBaHUS
3TOM 9TOM
3aTpyIHEHUsI HE3HAYUTEIEHBI
€ OITHOKH
Bnagers (B2): | He Brnageer | Brageer Xoporro B
HaBBIKAMHU HaBBIKAMHU HaBBIKAMU BJIAJICET COBEpILCHCTBE
OTIpe/IeIICHNUS OTIpe/IeIICHUS OTIpeieIeHuUs HaBBIKAMHU BIaJeeT
XapaKTepUCTHK | XapaKTePUCTHUK | XapaKTepUCTHK | OMPEIeIeHUs HaBBIKAMU
¢du3nyeckoro ¢bu3nyeckoro ¢usnyecKoro XapaKTEepUCTUK | OIpeeseHus
nporuecca nporuecca nporuecca ¢duzngeckoro XapaKTEPUCTHK
(stBNICHUS), (stBNICHUS), (sBeHUS), mporecca ¢usnyecKoro
XapaKTepHOTO XapaKTepHOTO XapaKTEepHOTO (stBNICHUS), nporuecca
Uil OOBEKTOB | 11 OOBEKTOB | st  OOBEKTOB | XapaKTEpPHOTO (sBEHUS),
npodeccronans | npodeccuoHans | nmpodeccHoHanb | i OOBEKTOB | XapaKTEPHOrO
HOM HOM HOMU npodeccHoHanb | A OOBEKTOB
NIESITeTFHOCTH, NIESITeTFHOCTH, JeSITeTHbHOCTH, HOM npodeccrnoHanb
Ha OCHOBE | Ha OCHOBE | Ha OCHOBE | NIESITENBHOCTH, HOMU
TEOPETHYECKOTO | TEOPETUIECKOTO | TEOPETHYECKOro | Ha OCHOBE | NEATEIHHOCTH,
(9xcriepuMeHTan | (AKCHepUMEHTaN | (IKCIIEPHMEHTANl | TEOPETHUECKOro | Ha OCHOBE
BHOTO) BHOTO) BHOT'O) (3KCTIepUMEHTAaN | TEeOPEeTHYECKOro
nccIeJ0BaHMs nccieJ0BaHMs UCCIIEJIOBaHUs, | BHOI'O) (3KcrieprMeHTa
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Kon u Kon u
Kon Kputepuu orieHuBaHMs Pe3yabTaTOB 00yUCHUS
comme | MAMMCHOBAHHE | HaHMCHOBAHME
UHUKATOpa e3yJIbTaTa
TEHIH o P pesy
" JOCTHIKEHUA 00yueHHUS o 1-2 3 4 5
KOMIIETCHIINN JUCTIATUTAHE
1 2 3 4 5 6 7
JIOMyCcKass  PsI | UCCICNOBAaHWA, | JIBHOTO)
omudoK JIoTTycKas HCCIICTOBaHUS
HE3HAYNTEIbHBI
€ OITHOKH
Criocoben
JemoHcTpupyer B
) MIPEACTaBIAT
3uats (33): He umeer YaCTUYHBIE COBEPILEHCTBE
0a30BBIX IS
NPE/ACTaBICHUE | TpeICTaBlICHUE 3HAHMS 3HaeT
npodeccroHaib
0a30BBIX AJIs 0a30BbBIX /15 HO# ChepbI NPE/ICTABIICHUE | TpENCTaBJICHHE
npodecCHoHaNb | MPOQEeCCHOHAND (1)14314%011: . 0a30BBIX JIJIs 6a30BBIX IS
HOH cepsl HOU cepsl HPOLECCOB 1 npodeccronans | npodeccuoHanb
¢bu3nyecKnx ¢bu3mgecKux ponee HOH cepsl HOM cepsl
SIBIICHUIA B BUJIC
MIPOIIECCOB U MPOIIECCOB U ¢busnYecKux ¢busnyecKkux
o N MaTeMaTHIECKO
SIBIICHUIA B BU/IC | SIBICHUH B BUIC ro(ix) TIPOIECCOB H MPOIIECCOB U
MATEeMAaTHYECKO | MaTeMaTHYECKO . SABJICHU B BUIIE | SIBJICHUI B BUIC
ypaBHeHUsI(),
ro(ux) ro(ux) MAaTE€MaTU4YECKO | MaTeMaTH4YecKO
N . HCTIBITHIBAS TIPU
ypaBHeHMsI(I1) ypaBHEHUSI() STOM ro(ux) ro(ux)
ypaBHEHHsI(i1) ypaBHeHUsI(i1)
3aTpyAHEHUS
Ymeer
Ymeer TPEJICTABIIAT
Ymers (V3): He ymeer MIPEACTABIIATh Ymeer
OIIK-1.4. (¥3) Y pea 0a30BLIX IS
HPE/ICTABISATH NPEeJICTABIISTh 0a30BBIX IS TPEJICTABIIAT
[MpencraBnenue npodeccroHanb
0a30BBIX JIIs 6a30BBIX IS po¢eCCHOHATD o 0a30BBIX JIJIs
0a30BBIX IS N HOU cepsl
npodeccroHanb | MpoQecCuoHaNb HO cepsr npoeccHoHah
npodeccroHanb N N ¢bu3HYecKux .
o HO cepbl HOU cepsl (buzrueckux HO cepbl
HOW cephl MPOLIECCOB U
¢busmIecKnx ¢busIIecKnx IIPOLIECCOB U N ¢busIIecKnx
¢bu3mIecKux SBIICHUN B BUJIE

MPOLIECCOB U

IpoueccoB u

SIBJIEHUH B BHJIE

MPOLIECCOB U

MPOLIECCOB U N N MaTEMaTHIecKO N
o SBJICHUH B BUJC | SIBJICHWH B BUAE | MaTeMaTHYECKO SBJICHUH B BUJC
SIBJICHUY B BUIC ro(ux)
MaTEMaTH4ecKo | MaTeMaTHYecKo ro(ux) . MaTEMaTH4ecKo
MaTeMaTHIECKO N ypaBHeHHs(i1),
ro(ux) ro(ux) ro(ux) ypaBHeHUsI(1), JI——— ro(¥x)
N aBHEHUS(H aBHEHUS(H oITycKas ps, aBHEHUS(H
ypaBHeHusi(i1) P (#) P (#) Aomy P yesnaunrensupr | 0P (#)
OmMOOK
€ HETOYHOCTH
YBepeHHO B
Bnageer p
. HaBbIKAMHU COBEpILICHCTBE
Brnaners (B3): He Bnageer HaBBLIKAMU
Hpe/ICTaBICHUS BJaJieeT
HaBbIKAMHU HaBBIKAMHU MpeACTaBICHUS
0a30BBIX /115 HaBBIKOM
MIPEACTABICHUS | TPEACTABICHUS 0a30BbIX JUIA
npodeccroHanb HaBBIKAMU
0a30BBIX /IS 6a30BbIX AT podeccroHab .
N HOH cepsr MIPEICTaBICHAS
npodeccruoHans | mpodeccronans HOH cepsl
N N ¢busmIecKux 0a30BBIX IS
HOM cepbl HOH cepsr ¢usmuecKkux
MIPOIIECCOB U npodeccroHanb
¢bu3mIecKux ¢busnIecKnx IIPOLIECCOB U N .
. SBJICHUH B BUJC HOU chepsl
TIPOIIECCOB H MPOLIECCOB U SIBJICHUH B BHJIE
. N MaTeMaTHIECKO busnyeckux
SBJICHUH B BUJC | SIBICHWH B BUAE | MaTeMaTHYECKO
ro(ux) TIPOIECCOB H
MaTeMaTHYeCKO | MaTeMaTH4YeCcKO ro(ux) N N
. ypaBHeHUsI(if), | sBJIEHUI B BUJE
ro(ux) ro(ux) ypaBHeHUsI(H),
aBHEHUSI(I1) aBHEHUSI(1) OITycKas ps, pronyckas MATEMATHHECCKO
P P Aoty AR HE3HAYUTEIIbHBI ro(ux)
OIIHMOOK .
¢ omunoKH ypaBHeHHUsI(11)
OIIK-1.5. 3Hats (34): He npoussoaut | Bocnpoussoaut | Bocnpoussonur | Bocnpoussoaur
Br160p 6a30BbIX | 0a30BbIC 0a30BbIC 4acTh 0a30BBIX HEOOXOTUMYIO HEOOXOTUMYIO
dusnyeckux u ¢dusnyeckne u ¢dusnyeckre u ¢dusnyecKux U 4yacTh 0a30BBIX | YacTh 0a30BBIX
XMMHUYECKUX XMMHYECKHE XUMHUYECKHE XMMHYECKUX ¢bu3nyecknx u ¢bmsnyecknx u

3aKOHOB JIJIst
pemeHus 3a1a4d
po¢eCCHOHAb
HOM

3aKOHBI JJIsI
pemeHus 3aga4d
po¢eCCHOHAb
HOM

3aKOHBI JJIst

pemeHus 3a1a4d

npoeccruoHaIh
HOW

3aKOHOB JIJISt

pemieHus 3agad

pogeccHoHab
HOM

XUMHUYECKHX
3aKOHOB IS
peleHust 3a1a4
npodeccnoHab

XHUMHUYECKHX
3aKOHOB IS
peleHust 3a1a4
npodeccnoHab
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Konu Kon u
Kon Kpurepun onileHHBaHMs pe3yIbTaTOB 00yYSHHUS
comme | MAMMCHOBAHHE | HaHMCHOBAHME
MHJIKaTopa e3yJIbTaTa
TEHLIN ! P pesy
" JOCTHXKCHHS o0y4eHust 1o 1-2 3 4 5
KOMITICTEHIINU JICIUTIIIHE
1 2 3 4 5 6 7
JIESITENEHOCTH JIESITENIEHOCTH JIESITENIEHOCTH JEATeIIBHOCTH HOM HOH
JIESITENIEHOCTH JIESITEIIbHOCTH,
YETKO OOBACHSIS
ux
IpeAHa3HAYCHN
e
Ymeer
BBIOMPATH Ymeer
Ymers (V4): He ymeer p Ymeer
6azoBble CaMOCTOSTENIbH
BBIOMpATh BBIOMpATh BHIOMpATh
¢dusnueckue u 0 BbIOMpATh
6azoBble 6azoBble 6azoBble
XUMHYECKHE 0azoBble
¢dusnyeckue u ¢busnyeckue u ¢dusnyeckne u
3aKOHOB JIJIst ¢dusnyeckue u
XMMHUUYECKHE XHMHUUYECKHE XMMHUUYECKHE
penIeHus 3agad XHMHUYECKHE
3aKOHOB IS 3aKOHOB IS 3aKOHOB IS
npodeccroHans 3aKOHOB JUIS
pemieHus 3a0ad | pelIeHus 3a1aq . pemeHus 3a1a4d
HOHU pemeHus 3a1a4d
npo¢eccHoHanb | MpoQecCHoHANb rpo¢eccuoHaIh
. . JEeATEeIIBHOCTH, N npodeccroHab
HOM HOM HOM .
JOIyCKast HOM
JIESITEIIEHOCTH JIeSITEIIEHOCTH JIESITEIIEHOCTH
HE3HAYHUTEIHHBI JIeSITEIIEHOCTH
€ OlMOKH
Xoporo
Bunageer BIIaZIcET B
. | HAemoHcTpUpyeT
Briazgets (B4): OTCVICTBHG HaBbIKaMU HAaBBIKAMU COBEPILEHCTBE
HaBbIKAMHU Ha}];HKOB BbIOOpA BBIOOpa BJaJieeT
BbIOOpa 6a30BbIX 0a30BBIX HaBbIKAMHU
BBIOOpA
0a30BBIX 6A30BLIX ¢u3ndecKkux u ¢du3nyeckux u BhIOOpa
¢bm3nIeckux u XUMHUYECKHX XUMHUYECKHX 6a30BBIX
¢du3ngecKux u
XUMHUYECKHX 3aKOHOB JJISt 3aKOHOB IS ¢bm3nIecknx u
XUMHUYECKUX
3aKOHOB IS peleHus 3a1ad | pemeHus 3aqad XUMHUYECKHX
3aKOHOB ISt
pemeHus 3aga4 emerIs 3azat npodeccronans | nmpodeccronans 3aKOHOB IS
npodeccroHanb P HOMU HOM peuieHus 3ana4y
N npodeccroHanb
HOH Hoi JeSITeTbHOCTH, JIeSITeNIbHOCTH, | npodeccroHanb
eSITEeJIbHOCTH orrycKas psi orrycKast HOM
A JIeSITEIbHOCTH Aoty pAn Aoty
OIMOOK HE3HAYMTEIbHBl | JIESTEIbHOCTH
€ HETOYHOCTH
OIIK-1.7. 3HaeT peleHus
. HcnerteiBaeT . B
Pemenue 3uarts (35): He 3naer YPaBHEHHUH,
o 3aTpyJHEHUS COBEpLIEHCTBE
ypaBHEHHH, pereHus peteHus OIUCHIBAIOLINX
. N TIPU PEIICHUH 3HAET peIeHUs
ONMCHIBAIONINX | ypaBHEHWH, YpaBHEHHH, . OCHOBHBIE N
ypaBHEHHH, YpaBHEHHH,
OCHOBHBIE OTIMCHIBAIOIINX OIMCHIBAIOLINX ¢usmueckne
OIUCHIBAIOLINX OTIMCHIBAIOIINX
¢busmueckne OCHOBHBIE OCHOBHBIE MIPOLIECCHI, C
OCHOBHBIE OCHOBHBIE
IIPOIIECCHI, ¢ | ¢usnueckue ¢dusnyeckne NPUMEHECHHAEM
¢busnyeckne ¢usmueckne
MIPUMEHEHUEM TIPOLIECCHI, C MIPOLIECCHI, C METO/IOB
MIPOIIECCHI, C M MIPOLIECCHI, C
METO/IOB IIPUMEHEHNEM NPUMEHEHHEM JTMHEHHON
L MIPUMEHEHNEM NPUMEHEHHUEM
JIMHEHHON METO/IOB METO/IOB anreOpsl U
L N METO/IOB METO/IOB
anreopsl U | JTUHEHHOM JTMHEHHON M MaTeMaTH4ecKo VA
JMHEHHON JIMHEHHON
MaTeMaTHYeCcKO | aireOpsl u anreOpsl 1 TO aHaJIu3a,
anreOpsl 1 anreOpsl U
ro aHaJIHu3a MaTEeMaTHYECKO | MaTeMaTHIeCKO JOIycKast
MaTeMaTH4ecKo MaTeMaTH4ecKo
TO aHaIu3a TO aHaJM3a HE3HAYHTEIIbHBI
TO aHaJIn3a ro aHaJIu3a
€ HETOYHOCTH
VYmets (V5): He ymeer VYmeer pemrats VYmeer pemats Ymeer
pemarts pemarts YpaBHEHUS, ypaBHEHHUS, CaMOCTOSTENbH
YpaBHEHUS, ypaBHEHHS, OIMCHIBAIONINE | OIHMCHIBAIOIINE 0 pemath
OTIMCHIBAOIINE OTIMCHIBAOIINE OCHOBHBIE OCHOBHBIE ypaBHEHHUS,
OCHOBHBIE OCHOBHBIE ¢busmueckne ¢usmueckne OTIMCHIBAOIINE
(usnueckne (uznueckne MTPOIIECCHI, C TIPOIIECCHI, C OCHOBHEBIE
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Kon u Kon u
Kon Kputepuu orieHuBaHMs Pe3yabTaTOB 00yUCHUS
comme | MAMMCHOBAHHE | HaHMCHOBAHME
UHUKATOpa e3yJIbTaTa
TEHIH o P pesy
u JOCTUKEHUS 00yueHHUS o 1-2 3 4 5
KOMIIETCHIINN JUCTIATUTAHE
1 2 3 4 5 6 7
TIPOIIECCHI, C TIPOIIECCHI, C MIpUMEHEHHEM IPUMEHCHUEM ¢uznueckue
MIpUMEHECHUEM IPUMEHECHUEM METOIOB METOZIOB MIPOIIECCHI, C
METOJIOB METOJIOB JIMHEWHOU JINHEWHOU MIpUMEHEHUEM
JIMHEHHON JTIUHEHHON anreOpsl U anreOphl U METOJIOB
anreOpsl 1 anreOpsl 1 MaTeMaTHIeCKO | MaTeMaTHYECKO TUHEHHON
MaTEeMaTHYECKO | MaTeMaTHIeCKO TO aHaJN3a, TO aHaJm3a, anreOpsl 1
r'0 aHajm3a r'0 aHajm3a UCTIBITHIBAS TIPU | UCHBITHIBAS IPH | MATEMAaTHYECKO
3TOM 3TOM ro aHanau3a
3aTpyIHEHUS HE3HAYUTEIILHBI
€ 3aTpyJHEHUs
Xopotio
Brnaneer P
BJIaJceT B
. HaBbIKaAMH
Bnaners (B5): He Bnageer HaBBIKaMHU COBEPIIIEHCTBE
HABBIKAMU
HaBBIKAMHU HaBBIKAMHU pereHns BIIAJICET
peuieHust N
pereHns pelIeHus . YpaBHEHHI, HaBBIKAMHU
o N YpaBHCHHIA,
YpaBHEHHIA, YpaBHCHHUIA, OTIMCHIBAIOIITHIX pereHus
OTIMCHIBAIOIIUX N
OTIMCHIBAOIITIX OTIHCHIBAIOTITIX OCHOBHDLC OCHOBHEIE YpaBHEHHIA,
OCHOBHBIE OCHOBHEIE (usnecKue (uznaeckue OTIMCHIBAIOTITIX
¢dusndeckue ¢dusnueckue HPOLECCHL, ¢ MIPOLIECCHI, C OCHOBHBIE
MIPOLIECCHI, C MIPOIIECCHI, C P ’ MPUMEHEHHUEM ¢usnueckue
MIpUMEHEHHEM
MIPUMCHCHUEM MPUMEHEHHUEM METONOB METOJIOB MIPOLIECCHI, C
METOJI0B METOJI0B \,H . JINHEUHOU NIPUMEHEHUEM
L VA THEHHON
JIMHEUHOU JIMHENHOU anre6p1;1 )44 METOA0B
anreOpsl 1 M
anredpel 1 anreOphl 1 MaTeMaTHYeCKO JTUHEHON
MaTeMaTH4eCKO
MaTEeMaTHYECKO | MaTeMaTHYeCKO o aHANI3A TO aHaJIm3a, anreOpsl 1
TO aHaJM3a r'0 aHaJH3a ' JOITyCKast MaTEeMaTHIECKO
JIOTIyCKasi Psiji
HE3HAYHTEIEHBI TO aHaJH3a
OImKO0K
€ OIMMOKHN
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