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MUHHCTEPCTBO HAYKH U BEICIIEro o0pa3oBaHus Poccuiickoit Oeneparun
HimxHeKaMCKU XUMHUKO-TEXHOJIOTHYECKUNA HHCTUTYT ((hritrai)
(eIepanbHOro TOCy JapCTBEHHOTO BGFOIKETHOTO 00pa30BaTeNbHOTO YUPEKICHUSA

BbICIIEro 0Opa3oBaHus

«KazaHCKUH HAlMOHATBHBIN UCCIEN0BATE/IbCKUN TEXHOIOIHYECKIH YHHBEPCHTET»
(HXTHU ®I'bOY BO «KHUTY»)

PABOYASA IIPOTPAMMA

ITo mucuummue B1.0.13 ®usuka

Hampasnenue noarotosku 18.03.01 Xumudeckas TEXHOIOTHS

YTBEPXJIAIO

'J'[.H. Ar3zamMoBa

04 2024r.

HpO(pHHB/HpOFpaMMa XHEMHYECKas TEXHOIOTHS OPraHAYeCKHUX BEIIECTB; XUMHYeCKass TEXHOO-

Ut IPUPOJIHBIX DHEPrOHOCHTENECH M YIVIEPOAHEIX MATEPHATIOB, Texuomorys H6D6D66OTKH ITOJTH -

MCPOB

Kpammdwrkarus BEITYyCKHUKaA Oakanasp

@opma 00yueHHs 0YHAA, OUHO-3a04HAasl, 3a0UHAS

daxyneTeT TexHONOrHUecKni

Kadenpa-paspaboruuk paboueit mporpammel MHbopmamyonsex cuctem u Texnonornd HXTH

@Ir'e0Y BO «KHUTY »
Kype, cemectp Kype 1, cemectp 1.2
@opma 06yqeHHs * Yacel 3au. en.
Ounas 1 ceMecTp 2 cemecTp 1cem/2 cem
Jlexuun 18 18 0,5/0,5
[TpaxkTHYECKHE 3aHATHA “ 18 -/0,5
JlaGopaTopHBIe 3aHATHA 36 18 1/0,5
KouTtpons camMmocTosTe bHOH paboThl 45 45 1,25/1,25
CamocTosTeneHas padora 45 45 1,25/1,25
Mopma arTecTaluHy (Hackl HAa KOHTPOIb) Dx3ameHd (364) Ok3ameH (364) 1/1
Beero 180 180 5/5
OuHo-3304HAaR Yacsb! 3au. en.
Jlexuun 18 18 0,5/0,5
[IpakTH4ecKHe 3aHATHA = 9 -/0,25
JlaGopaTopHBIE 3aHATHS 18 18 0,5/0,5
KoHTpomb caMoCTOATENEHOH paboTh 45 36 1,25/1
CamocTosTensHas padota 63 72 1,75/2,0
DopMa aTTecTalnH (Yackl Ha KOHTPOJIb) DxzameH (364) Dxzamed (274) 1/0,75
Beero 180 180 5/5
3aounasn Hacel 3au. en.
JlekuuH 6 4 0,17/0,11
[TpakTH4ecKKe 3aHATHSA # 6 -/0,17
JlaGopaTopHblE 3aHATHA 8 4 0,22/0,11
KOHTpO/E CaMOCTOATENIEHOH paloThl 4 4 0,11/0,11
CamocrosTenpHas pabota 153 153 4,25/4,25
dopma aTrectanuK (4ackl Ha KOHTPOJIb) DksameH (9u) SrsameH (94) 0,25/0,25
Bcero 180 180 5/5

Humxnexamck, 2024 r.



PaGouas mporpamMma cocTaBlieHa ¢ yderoM TpeboBanuit ®eznepanbHOro rocynap-
CTBEHHOI'0 00pa30BaTeNbHOrO CTaHOapTa Beicliero obpazoBaHus (Ne 922 ot
07.08.2020) mo nampasneHuto_18.03.01 Xumudeckas TEXHOJOITUS HA OCHOBaHHH
yueOHoro miana Habopa obyqaromuxcs 2024 r.

Pa3zpaboTuuk mporpamMmasl:
ITpodeccop xabenpsr Mudopmanmonnsix ciucreM U texHonoruit HXTHU GI'BOY BO

«KHUTVY»
%7 E.B. Axoenesa

PaGouas mporpamMmMa paccMOTpeHa i o100peHa Ha 3aceaHuu kKadenpsr Mubopmarm-
ouHbix cucreM u rtexHonoruit HXTHM ®I'BOY BO «KHMTVY», mporokon ot
29.02.2024 . Ne 6

~

U.0.3a8B. kabeapoit ICT _ ///j// H.B. Jlexcnesa
COTIACOBAHO

[Tpotokon 3acemanus kadenpsl Hedrexummdeckoro cuntesa HXTHU ®I'BOY BO
«KHUTY», peanusyromeli MOArOTOBKY OCHOBHOM 00pa30BaTelbHOM IIPOrpaMMBbI
ot 07.03.2024 1. Ne 7

H.o.3aB. kadeapoit HXC W P.3. Az3amoe




1. Ilenu oceéoenusn oucuuniunvt

emstmMu ocBOCHUS AUCHHUIUIMHBI DU3UKA SABISIOTCS

a) gopmuposarue 3HaHuti 0 COBPEMEHHOU QU3UYECKOU KapmuHe Mupd, a
makoice npeocmasieHuti 0 QYHOAMEHMANbHLIX QUUYECKUX NOHAMUSAX, 3AKOHAX U
Meopusix KAacCu4eckou U COBPeMeHHOU QU3UKU, MemOoodax (u3UYecKo2o Ucciedo-
BaAHUS,

0) obyuenue mexuHoniocuy NOJIYYeHUs IKCHEPUMEHMATILHBIX OAHHBIX, CO30AHUU
u obcyscoeHuU eunomes Npu NOHUMAHUU OCPAHUYEHHOCNU MOOEbHbIX MemOo0o08,
npogepKe 2unome3s ONbIMHOM NYMeM, NPeeMCmMEeHHOCMU HAYYHBIX 3HAHUL, 8apud-
MUBHOCMU NOOX0008 NPU AHAIU3E PUUYECKUX SABTEHULL U NPOYECCO8;

8) oOyueHue cnocobam npumeHeHus Hauboiee oOWUX 3aKOHO8 U NPUHYUNOS
Qu3uUKU 8 NPAKMUYECKOU 0esimelbHOCU,

2) packpvlmue CywHOCMuU npoyeccos, NPOUCX00AWUX 8 PAZIUYHBIX DUBUYECKUX

S8ICHUSIX.

2. Mecmo Oucyunaunsl (M00yisa) 6 cmpykmype 0CHOBHOU 00pazosamelib-
HOU npozpammol

JNucnuminna duszuka oTHOCUTCS K 00s3amenvrou 9actu OOII u popmupyer
y 0akajaBpoB IO HAIPABJIEHUIO MOJATOTOBKM XHMMHYECKas TEXHOJIOTHUS HAOOp 3Ha-
HUM, YMEHUM, HABBIKOB U KOMIIETEHLINH.

JIJis yCHemHOTo OCBOSHUS AUCIUILTUHBI 6aKa1aép MO HANpPaBICHUIO TOJrO-
TOBKM XWMHYECKAsl TEXHOJOTHS JOJKEH OCBOUTH MaTepuaj MPEAIIeCTBYIOMNX
JUCITUTLITNH:

a) 51.0.12 Mamemamuxka

Haubonee crporoe u 3pdekTuBHOEC H3I0KEHHE Kypca (DU3MKU BO3MOXKHO
TOJIbKO MPU KCIOJB30BAaHUM BCETO amnmapara BbICIIEH MareMaTuku. B yacTHocTh
HEOOXOAMMBI 3HAHUS MO CIEAYIOIIMM pa3/iesiaM: 3JIEMEHThl BEKTOPHOU aireOphl,
muddepeHnanbHoe U UHTErPATbHOE UCUUCIICHUE, (PYHKIIMM MHOTUX MEPEMEHHBIX,
muddepeHranbable ypaBHEHUs, KpaTHbIE U KPUBOJIMHEWHBIE UHTETpaibl U UHTE-
IpaJibl 10 TTOBEPXHOCTH, PsAabl Dypbe, 2IeMEHTBI TEOPUH BEPOSTHOCTEH M MaTeMa-
TUYECKON CTATUCTHKH U JP.

OnnHako, n3y4yeHne BBICIICH MAaTEMATHUKH BEJETCS MapaJljIeIbHO C U3yYeHUEM
busuku. [losToMy Tipu u3NOKEHUN Kypca GU3NKKA HEOOXOAUMO oOpaiiath BHUMA-
HUE O0y4YaroImMXCs Ha BBEACHHUE PA3UYHBIX MATEMATHUYECKUX MOHSITHH U CUMBO-
JIOB, @ MHOTJ]a ¥ TIPUBOJIUTHh KPATKHUE CBEJICHUS MO OTACIIbHBIM BOIPOCAM BBICIICH
MaTeMaTUKH. BBIBOJIBI HEKOTOPHIX (PU3UYECKUX 3aKOHOMEPHOCTEH, OCOOEHHO B
MEePBBIX pazfenax GU3MKU, 1eIeco00pa3HO U3IaraTh B yIPOIICHHOM BHUJIE.

0) b1.0.17 Obwas xumus

N3yyenue oOmeld XUMHM BEAETCS MapajuiebHO C M3y4eHUEM (PU3MKU U
NPEIIIeCTBYET U3YUCHHUIO TaKUX Pa3/iejoB PU3NKH KaK dJICKTPUUECTBO, MATHETH3M,
onTvka U sanaepHas ¢usuka. [Ipm ux OocBOEHHM HEOOXOAUMBI 3HAHUA 00 ATOMHO-
MOJICKYJISIPHOM YYE€HHU W TEPHOAMYECKOM 3aKOHE, CBOMCTBAX XHMHUYECKUX dJIie-




MEHTOB, CTPOCHHE aTOMOB U MOJEKYJ, XMMHUYECKOW CBA3M U 3aKOHOMEPHOCTSX
MPOTEKaHUSI XUMUYECKUX PEAKIIH.
8) 51.0.02 ®unocoghus

dusnka o4eHb TECHO cBsi3aHa ¢uiocodueit. OCHOBOM HAYYHOT'O MOHUMAaHUS
bU3MYEeCKUX MPOLECCOB ABISETCS YYEHHUE O JUATICKTUYECKOM MaTepuaiu3Me, O
dbopmax CylecTBOBaHMS U ABWXKeHUs maTepuu. OaHAKo, u3yuyeHue (PU3UKU He-
CKOJIBKO MpeauiecTByeT u3ydeHuto ¢uinocopuu. IlosTomy mpu paccMOTpeHHH
KPYIMHEHTIINX OTKPHITUN B 007aCTH (PU3UKH, TAKUX KaK 3aKOHBI COXPAHEHUS U Tpe-
BpAaIleHUs] SHEPTUU, BTOPOTO 3aKOHA TEPMOJUHAMUKH, MPUHIIUIIOB OTHOCUTEIHHO-
CTH B MEXAHHUKE U B DJICKTPOJUHAMUKE, YCTAHOBJICHUS TIOHITHI TPaBUTAIMOHHOTO
U DJEKTPOMArHUTHOTO TOJIEH, KOPITYCKYJSPHO-BOJHOBOTO Iyajii3Ma, MPUHIUIIA
HEOMPEICTICHHOCTH U MPUHITUIIA JTOMOJHUTEILHOCTH, TTIOHSATUN O HEMPEPHIBHOCTH U
JIUCKPETHOCTH, OTKPBITUN B 00JIacTU siepHON (UBHKKA U (PU3UKH JIEMEHTApPHBIX
YaCTHUIl HEOOXOIMMO MOKA3bIBATh MPOTUBOPEUHS MEXKAY CYIIECTBYIOIUMH Pa3iny-
HbIMU (UITOCOPCKUMU HAIIPaBJICHUSIMU MPU BBISIBICHUH CMbICIIA TEOPUHU CaMOOpra-
HU3AIWH U CTPYKTYPHI (U3HUECKUX CHCTEM.

Huciunnnna Pusuka sBIsSETCS MPEALIECTBYIOMEH W HeoOXoauma IS
YCHEIIHOTO YCBOEHUS MOCIEIYIOUUX TACIUTLINH:

a) 51.0.21 Qusuueckas xumusi

JIJist yCemHoro OCBOCHUS TUCHUIUIMHBL «Qu3uueckas xumusy» noTpedyoTcs
0a30Bbl€ 3HAHUS, IMOJIYYCHHBIE NPU U3YUYEHUH DJIEKTPOJIM3a W INEPEHOCAa TOKA B
AIEKTPOJINTAX, & TAK)KE€ OCHOBHBIX 3aKOHOB TEPMOJIMHAMUKH [JIi PACCMOTPEHUS
XUMHYECKOT0 U (pa30BOr0 paBHOBECHSI.

0) b1.0.23 Ilpuxnaouas mexanuxa

Cnenyer ynenuTh 0co00O€ BHHUMAaHHE W3YUYCHUIO KMHEMATUYECKHX BEIMYMH
MEXaHUKH, 3aKOHOB IMHAMHUKH TIOCTYNATEIHLHOTO ¥ BPAIIATEILHOTO IBH)KCHHUS.

8) b1.0.24 Texnuueckas mepmoouHamuxa

ba3oBbie 3HaHUSI OCHOBHBIX 3aKOHOB KJIACCUYECKOW TEPMOJUHAMUKHN HEOOXO-
JUMBI 111 OCBOCHHS TIPUHIIMIIOB Pa0OTHl TEPMOJWHAMHUYECKHX W XOJOIMUIBHBIX
LMKJIOB TEIJIOBBIX MAalllMH, paccMOTpeHusi sHepreruueckoro Oanmanca u KIIJ pe-
ATBHBIX MAIIIHH.

2) 51.0.27 ®Quszuxo-xumus 6b1COKOMONEKYIAPHBIX COCOUHEHUL

Cnenyer ynenuTb 0co00€ BHUMAaHUE M3YyYEHHUIO CTPOEHUS MOJIUMEPOB, pas-
JMYHBIX METOJIOB UX CHHTE3a U XUMHYECKHUX MPEBPAIICHUI UCTIONB3Ys (hU3NYECKUe
OCHOB IPOTEKAIINX MPOLECCOB.

3HaHUA, MOJTYYCHHbIC MPU U3YyYECHUH TUCHUIUIMHBI PU3MKA, MOTYT OBITH HC-
MIOJIb30BAHbI MPU MPOXOKACHUU YYEOHOLL, NPOU3800CMEEHHOU NPAKMUK W BBITIOIHE-
HUH 8bINYCKHOU KEANUDUKAYUOHHOU pabOmbl.

3.  Komnemenuyuu u unoukamopwvl O0OCHMUNCEHUA KOMNemeHuuu o00y-
yarowezocs, hopmupyemole 6 pe3yivbmame 0C60EHUA OUCUUNTUHDL

JucnununHa dusnka,

Komnerenmnus:

VK-1 Cnocoben ocywecmenams nOUCK, KpUMUYECKUN AHAIU3 U CUHIME3 UH-
Gdopmayuu, npumeHams CUCMEMHbIL NOOX00 0l peuleHUst NOCMABIEeHHbIX 3a0ai.



MHauKaTOphl KOMITETCHITHH:

VK-1.1. 3naem memoouxu noucxa, coopa u obpabomku ungopmayuu, axmy-
AnbHble pocculickue U 3apyoexcHvle UCMOYHUKU UHDopmayuu 8 cghepe npogeccuo-
HAbHOUL 0esimelbHOCMU, MemOoO CUCTNEMHO20 AHAU3A.

VK-1.2 Ymeem npumensamos memoouku noucka, coopa u oopabomxu ungop-
Mayuu,; ocyuecmensams KpumudeCcKull anaiu3 u cCunmes uH@popmayuu, noiy4eHHoll
U3 PA3HBIX UCTNOYHUKOS, NPUMEHSAMb CUCMEMHBLIL NOOX00 O/ peuleHUst NOCMABIeH-
HbIX 3A0a4.

VK-1.3 Bnaoeem muasvikamu noucka, coopa u oopabomku, Kpumuueckozo
aHanU3a U cuHme3a UHQGOpMayul, UCNOIb3068AHUSL CUCIEMHO20 NOOX00a Ols peule-
HUs HOCMABTIeHHbIX 3a0aY.

B pezynomame oceoenusn Oucyuniunsl 00y4aOuuiica 00NHCEH

1) 3nams:

a) MeToapl ¥ MPUHIUIIBI KPUTHYECKOTO aHaIN3a OCHOBHBIX (PM3HUECKHUX IO-
HSATUMN, SBJICHUN U 3aKOHOB MEXAaHUKH, MOJEKYJISIPHOW (PU3UKH U TEPMOJUHAMUKHU,
AIIEKTPOTEXHUKH, ONTHKHU, SAEPHON (PU3UKH U UX MATEMATUUYECKOE OMHCAHMUE;

0) MeToI0JIOTHI0 CUCTEMHOIO0 MOJX0/la K PEHICHUI0 MPOOJIEMHBIX (u3nye-
CKHX 3aj1ay.

2) Ymemn:

a) BBISIBIIATH POOJIEMHBIE CUTYallUd B (PU3UUECKUX SIBJICHUSX U MPOIECcax B
YCTPOMCTBAX PA3NTMYHON (DU3UYECKON MPUPOJBI HA OCHOBE aHAJIN3a, CUHTE3a U a0-
CTPaKTHOT'O MBIIIICHHUS;

0) cobupaTh AaHHBIE MO CIOXKHBIM IpoOJeMaM, BO3HHMKAIOIIMM B IPOLECCE
OCYILECTBICHUSI NPO(PECCUOHATBHON NEATENbHOCTH, ONpPENEsTh, UHTEPIPETUPO-
BaTh U PAHKUPOBATH MOJYYEHHbIE 3HAHUS;

B) BbIJIBUT'aTh THHOBAIIMOHHBIE UJIEU U BbIPA0ATHIBATh CTPATETUIO IEUCTBHIA 11O
pEIIeHUI0 TIPOOIEMHBIX CUTYAIlNi, TBOPYECKH MPUMEHSThH 3aKOHBI (PHU3UKU TIPU pe-
IIEHUU PACUETHBIX M KAaYE€CTBEHHBIX 33]1a4, UCIOJIb30BaTh OCHOBHBIE MPUEMbI 00pa-
OOTKH 3KCIEPUMEHTAIIbHBIX JIaHHBIX;

3) Braoems:

a) METOJIaM1 YKCIEPUMEHTATBHOTO UCCIIETOBAHMS JIJIS pelIeHNs (PU3MUecKux
3a/1a4 B CBOEH MpeAMETHON 00J1acTH;

0) HaBbIKAMHU KPUTHYECKOTO aHaIM3a (U3UUECKUX SIBJICHUI B TEXHUUYECKHUX
YCTPOMCTBAX U CUCTEMaX.

4. Cmpykmypa u cooeprcanue oucyunaunvl Duzuxa
OOmrast TPYJOEMKOCTh JUCIUIUIMHBI cocTaBisgeT 10 3adeTHBIX enu-
uuil, 360 yacos.

Paznen Buabl yueOHo# padoThI OneHnou-
AMCHUMIUIMHBL | (B yacax) HbIE
S| Jlexumm | IlpakTu- | JlaGopa- KCP CPC cpeacTrea
qz) qecKue TOPHBIE AJIsl MPpOBE-
8 3aHATHS | PabOTHI JeHUs
0/03/3 | 0/03/3 | 0/03/3 | 0/03/3 0/03/3 MPOMEIKY-
TOYHOM aT-



TecTaluu
1o pasje-
Jam

Dusuyeckue
OCHO8bl Mexa-
HUKU

8/8/2

18/9/4

15/15/1

15/21/51

Konnoxeuym
Ne I, pac-
yemnas pa-
ooma Ne 1,
KOHCNeKm
no CPC,
3awuma
nabopa-
MOPHBIX
pabom
Oxzamen 1
cemecmp

Monexynapnas
Qusuxa u
mepMoOuHa-
MuKa

71712

12/6/4

15/15/2

15/21/51

Konnoxeuym
Ne 2,
pacuemmuas
paboma No
2, Kom-
cnekm — no
CPC, 3a-
wuma  1a-
bopamop-
HbIX pabom,
oxzamen 1
cemecmp

Onexmpocma-
MuKa.

3/3/2

6/3/-

15/15/1

15/21/51

Konnoxeuym
Ne 3, pac-
uemuas pa-
ooma Ne 3,
KOHCneKm
no CPC,
3auuma
nabopa-
MOPHbBLX
pabom, k-
samen 1 ce-
Mecmp

Onexmpoou-
HamMuKa

3/3/1

6/3/2

6/6/-

9/6/1

9/11/26

Konnoxeuym
Ned,  nmpak-
muyueckue
300aHUs,
pacuemmuas
paboma No
4, 3awuma
nabopa-
MOPHbBIX
pabom
oK3amen 2
cemecmp




Inekmpomae-
HEeMmu3M.

4/4/1

6/3/2

6/6/-

9/6/-

9/11/26

Pacuemnas
paboma No
5, KOH-
cnekm — no
CPC,
npakmuye-
cKkue 3a0a-
HUS, 3auu-
ma nabopa-
nabopa-
MOPHBLX
pabom
oK3amen 2
cemecmp

Inekmpomae-
HUmMHble KoJje-
OaHUA U 60JIHbI

2/2/-

9/6/-

9/11/26

Konnokeuym
Ne 5

(no pasoe-
aam  5-6),
KOHCNeKm
no CPC
oK3amen 2
cemecmp

T'eomempuue-
cKas U BOIHO-
8as ONMuUKaA.

3/3/1

6/3/2

6/6/4

9/6/3

9/10/25

Konnokeuym
MNe 6,
3awuma
nabopa-
MOPHBIX
pabom,
KOHCHeKm
no CPC,
npakmuye-
cKue 3ada-
HUs,  KOH-
MPONbHASL
paboma Nel
o9K3amen 2
cemecmp

Keanmoso-
onmuyeckue
AeneHus

3/3/1

5/61-

5/15/25

Konnoxeuym
Ne 7  «kowu-
cnekm  no
CPC, oxza-
Mmen 2 ce-
Mecmp

Qusuxa a0pa u
anemenmap-
HbIX yacmuy.

3/3/-

4/6/-

4/14/25

Konnokeuym
Ne 8, Kkonu-
cnekm — no
CPC, kowu-
mponbHas

paboma No2
umozosoe

mecmupo-

sanue,




aK3amen 2
cemecmp

UTOIro

36/36/10

18/9/6

54/36/12

90/81/8 | 90/135/306

®dopma aTTecTanu

1 cemecmp — sxzamen (0-36 u., 03-36 u., 3-9 u.)
2 cemecmp — sxzamen (0-36 u., 03-27 u., 3-9 y.)

5. Cooeporcanue neKyUOHHBIX 3aHAMUI NO memam C yKazaHueMm (HpopMupyembIx

KOMIIETEHITU U
Ne Pa3zgen nucuunin- Yacebl Tema Kparkoe Nuaukaro-
n/n HBI 0/03/3 | aexuuoOHHOrO coJep:kaHue pb! 10CTH-
3aHATHSA JKEHHUA KOM-
neTeHnun
1 | Qusuueckue ocnogul 8/8/2 1.  Mexanuka | [IpoctpanctBo, Bpe-
MEXaHUuKuU MOCTYIATENbHO- | Ms, JIBHJKCHHE, CKO- VK-1.1,
ro ¥ Bpalla- | pocTs, YCKOPEHHE. VK-1.2,
TenpHOTO  1BU- | [Ipocreitmme BUJIBI VK-1.3.
JKEHUS. JIBIDKCHUSI ~ MaTepH-
JIBr>keHue MO | QAJIbHOM TOYKH. YTOI
OKPY>KHOCTH. MOBOPOTA, yraoBas
CKOPOCTb, YTII0BOE
YCKOpEHHE.
2.0OCcHOBHBIC 3a- | 3aKOHEBI HsroToHa.
KOHBI JAWMHaMHU- | 3akoH  BcemupHoro
ku.  Wmmnynsc, | TATOTEHHUS.
pabora, 9Hep- | 3aKoH COXpaHEHUs
rus. 3aKOHBI CO- | UMITyJIbCA. DHEprus,
XpaHeHUs UM- | paboTa,  MOIIHOCTbD.
IyJibca n | Kunernueckas 3Hep-
SHEPTUH. rug.  IlorenumansHas
3HEPIUs. IloTennu-
ajbHas DHEPrUs Teia
JBUKYIIETOCS o
NEUCTBUEM CWIBI TH-
xkectu. lloTeHnuanb-
Has SHEPrus ympyro
nehOpMUPOBAHHOTO
Tena. 3aKOHbI COXpa-
HCHUSI B MEXaHHKE.
Yapyrue u Heynpyrue
CTOJIKHOBCHHS TEIL.
Bpamaronmii MOMEHT.
3. Mexanuka | MomeHT WHEPLHH.
BpamaTesbHOr0 | MOMEHTBI ~ MHEpPLUHU
JIBYDKCHUS Teln MPOCTEUIIIEH
(hOpMBL. DHeprus

BpallarejIbHoro JABU-
YKEHUS TBEPAOro Tea.
Teopema Illreitnepa.
OCHOBHBIE YpaBHEHUS




4 MexaHuka KO-
J1e0aTeIbHBIX
IBUKCHUU

JTUHAMUKU BpaIla-
TEJIbHOTO JIBHXKCHHUS.
3aKkoH COXpaHEHUsI
MOMEHTa HUMITYyJIbCA.
Kunernueckas »sHep-
rUsi  Bpalarolerocs
Tena.

I'apmoHnueckue  ko-
jie0arepHbIE  OBUKE-
Huga. CkopocTb H
YCKOpEHue IMpHu rap-
MOHHYECKUX KoJyeOa-

HUSIX. I"apmonunue-
CKUH OCLIMJUIATOP.
[IpyXuHHBIA ~ MasT-
HUK. PU3nUecKul Ma-
ATHUK. Maremarnye-
CKHUM MAasATHUK.

OHeprusi mpu rapmo-
HUYECKUX KoJeOaHHu-
sax. CroxkeHue Koie-
OaHui OJHOTO
HaIpaBJICHUS W OIU-
HaKOBOM YaCTOTHIL.
CrnoxxeHne  B3aMMHO
NepHeHANKYISIPHBIX
KOJICOAHHIA.

Monexynapnas  ¢u-
3UKA U MEPMOOUHA-
MuKa

71712

1.MonexynsipHo
-KMHETU4ecKas
TEOpus Ia3oB.

2.Ilepoe Haua-
JIO TepMOAuHA-
MUKH.

OCHOBHBIE  TIOJIOXKeE-
Hus MKT. Makpo-
CKOIUYECKHEe  Tmapa-
METphl.  YpaBHEHHUE
COCTOSIHUSI HJI€aJIbHO-
ro rasa. ['a3oBbie 3a-
KOHBbI.  Duzmyeckuit
CMBICII  YHUBEpCaJIb-
HOM Tra3oBOM MOCTO-
sguor. Cwmecu wune-
AIbHBIX ra3os.
OCHOBHOE YypaBHEHHUE
MKT. Cpennsia nnuna
CBOOOJIHOTO Tpodera
MoJeKya. O ¢eKTus-
HBI JUaMeTp MoJie-
KYIL.

Cpenssiss sHEpPrUsi Mo-
JEKYI.
Pacnpenenenue BHYT-
PEHHEH DJHEPruu IO
CTENEHAM  CBOOOIBI.
BuyTtpenuss sHeprus
UJCANTBHOTO rasa.
Temota u pabota.

VK-1.1,
VK-1.2,
VK-1.3.




3.Bropoe Haua-
JI0 TEpPMOJMHA-
MuKH. Peanbable
raspl M KHJIKO-
CTH.

PaGota pacmmpenus
raza. IlepBwlli 3aKkoH
TEPMOJUHAMUKU U €T0
IPUMEHEHHE K U30-
IIPOLIECCAM.
Obparumbie U HeoO-
paTUMBbIE  IIPOLECCHI.
Kpyrosoii  mpouecc.
Huxkn Kapno wu ero
KIIJ] nns maeanbHOTO
raza. Durponus. Bro-
POl 3aKOH TEpPMOIU-
HAaMUKH.

VYpaBHenue Ban-nep-
Baanbca. dazoBbIe
nepexoasl. BHyTpeH-
HSIs1 DHEPIUs PEaIbHO-
o rasa.

Onexmpocmamuxka.

3/3/2

1.2nekTpocratu
Ka

DJIeKTpUYECKU  3a-
psan. 3axon KynoHa.
DJIEKTPUUYECKUE TOJISL.
HanpsoxeHHoCTh 51
NOTEHIMAN  DJIEKTPO-
CTaTUYECKOTO  TOJIS,
pPa3HOCTh  IOTEHIMA-
n0B. Ilone anmekrpuye-
ckoro gumnonda. [lup-
Ky
HaIPSKEHHOCTH TTOJISL.
ITorok BEKTOpA
HaIPSKEHHOCTH.
Teopema T'aycca mis
3JIEKTPOCTATUYECKOTO
TOJISL. DneKkTpoem-
KOCTh  YEIMHEHHOIO
MpOBOAHMKA. B3aum-
Has DJIEKTPOEMKOCTb.
Konpencaropsl u nx
COCIMHEHUS. DHEPrust
AIIEKTPOCTATUYECKOTO
IOJISL.

VK-1.1,
VK-1.2,
VK-1.3.

Dnexmpoounamuxa

3/3/1

1.ITocTossHHBIMH
BIEKTPUYECKUI
TOK.

ONEKTPUYECKUH  TOK,
cuia U IUVIOTHOCTh TO-
ka. CTOpOHHUE CHUJIBI.
DIEKTPOABMKYIIIAS

cuja U HamnpsbKeHHeE.
3akoH Oma B Kiaccu-
YECKOM DIIEKTPOHHOU
TEOPUH  IPOBOJUMO-
ctu MmetamioB. Pabora
M MOIIHOCTEL TOKa. 3a-
KOoH Jlxoyns-JleHua.

VK-1.1,
VK-1.2,
VK-1.3.




2. Onextpuye-
CKHE TOKH B Me-
TaJUlaX, BaKyy-
Me U rase.

CoenvHeHue MTPOBOJ-
HUKOB. [IpaBuno
Kupxrodpa mis pas-
BETBJIEHHBIX IICTICH.

BriBo OCHOBHEIX 3a-
KOHOB 3JIEKTPUYECKO-
ro TOKa B KjaccHde-

CKOHU TEOPUU
3JIEKTPOIIPOBOTHOCTH
METAJIJIOB.

Pabora BBIXOHA DIIEK-
TPOHOB M3 METAJLJIOB.
OCHOBBI 30HHOM Te€O-
pYd  TPOBOJUMOCTH
TBepabix Tein. Ilomy-
npoBoguuku.  CoO-
CTBEHHass M TpUMeEC-
Has MPOBOJIUMOCTD
MOJTYTPOBOTHUKOB.
DNEKTPOHHO-
JBIDOYHBIA  MEPEXOI.
[TonynpoBOAHUKOBEIE
IPUOOPHI. Tpan3zu-
CTOPBI. Nonnzanus
rasoB. Hecamocros-
TEIIbHBIN ra30BLIN
paspsa.  Camoctosi-
TEIbHBIN ra30BLIN
pa3psia ¥ €ro THUIIBL.

Onexmpomaene-
MU3M.

4/4/1

1.MarautHoe
oJje

MaruutHoe TIONE M
€ro XapakTepUCTHKH.
3akon  buo-Casapa-
Jlanmaca u ero mpu-
MEHEHHE K pacyéry
MarduTHOTO MOJA. 3a-
KOH Awmmepa. Mar-
HUTHOE B3auMOJEH-
CTBUEC TOKOB.
MarauTHas IIOCTOSH-
Hasg. Cuna Jlopenua.
Hupkynsiiusa BeKTOpa
MarHUTHOM WHIYKLIHUH
MardiuTHOTO IIOJISI B
BakyyMme. IloTok Bek-
TOpa MarHUTHOW WH-
JYKLHHU. Teopema
l'aycca nnma marHuT-
Horo nojsg. PaGora mo
MEPEMEILICHUIO  TIPO-
BOJHUKA U KOHTYpa C
TOKOM B ITIOCTOSHHOM
MAarHuTHOM IIOJIC.

VK-1.1,
VK-1.2,
VK-1.3.




2. DnekTpomar-
HUTHad UWHAYK-
U

SBrenue 3JIEKTPO-
MarHuTHOH HHOYK-
uuu. 3akoH Dapanes-
Makcsemia.  Bpare-
HUE€ PAMKH B MarHuT-
HOM nosie. IHyKTHB-
HOCTh KOHTYpA.
Camounnykuus. Bza-
MMHas WUHIYKIUS.
Tpauncdopmarop.

OHeprusi MarHuTHOIO
TIOJIAL. MarsuTtHsbIi
MOMEHT 3JIEKTPOHOB U
atroMoB. J[uamarseru-
KM, I1apaMarHeTUKH.
DeppoMarHeTus3M.

Dnexmpomaznum- 2/21- 1 Dnexrpomar- | KonebaTenpHblii KOH-
Hble Konebamus U HUTHBIE  KOJIe- | Typ. DBbIHyXAcHHBIE VK-1.1,
80JIHbI Oauwus. 3JIEKTPOMArHUTHBIC VK-1.2,
KoJIEOaHMsI, €ro am- VK-1.3.
mutyna u Qasza. Pe-
30HaHC. IlepemeHHBIM
TOK.
Teomempuueckas u 3/3/1 1.OnemeHnTsI OcHOBHbIE 3aKOHBI
BOJIHOBASL ONMUKA. reoMeTpuye- T€OMETPUUYECKONU  OT- VK-1.1,
CKOM  ONTHUKHU. | TUKA. TOHKHE JIMH3HL VK-1.2,
HNutepdepennius | U3o0pakenne mpen- VK-1.3.
ceera. Jludpak- | METOB C TOMOIIBIO
1[Us CBETA. auH3. KorepeHTHOCTH
u MOHOXPOMOTHY-

HOCTb CBETOBBIX BOJIH.
Wntepdepenus cBe-
ta. HaTepdepenums
OT JIBYX KOTE€PEHTHBIX
UCTOYHMKOB. Croco-
Obl HAONIOACHUS WH-
TepdepeHIuu  CBETa.
WnTepdepenus cBe-
Ta MPH OTPAKEHUU OT
TOHKHX IUICHOK. IIpu-
MEHEeHHe  HuHTepde-
peHuuu cBera. [u-
bpakms CBeTa.
[Ipunnun Iroiirenca-
®penensa. 3oubl Dpe-
HEJsL. Hudpaxius
CBETa OT OJHOM IIECIIH.
Hudpakuuonnas pe-
metka. Paspemaronas
CIIOCOOHOCThH OTTHYE-
CKHX TTPUOOPOB.

Hucnepcus CBETA.




2. Bsaumoneii-
CTBUE DIIEKTPO-
MarHUTHBIX
BOJH C Belle-
ctBoM. [lonsipu-
3aIus CBETA.

DJIEKTPOHHASI TEOpHUsl
JUCIIEPCUN.

EcrecTBeHHBI U 1IO-
JSIPU30BAHHBIA  CBET.
3akoH Mamoca. Cro-
COOBI TOJTyYyeHHs TIO-
JSIPU30BAHHOTO CBETA.

Keanmoso-
onmuyeckue A6/1eHUs

3/3/1

1.KBanTOBasa
npupojia HU3Iy-
YeHUs.

2.91eMEHTEI
KBaHTOBOH  (u-
3UKH.

TennmoBoe u3Iy4YeHUE.
3akonsl  Kupxroda.
3aKOHBl  M3JIy4EHUS
ceera. DOTOIEKTPU-
YECKHI addexr.
dopmyna
A.DuHIITENHA TUIA
BHEITHETO  (oTOd -
dekra. Macca u uM-
nyJibC (POTOHA.
Mopenun atoma Towm-
cona u Pesepdopna.
JluHeyaTeiii  CHEKTpP
aroma Bogopoza. Ilo-
crynatel bopa. Teo-
pUs CTpOEHHUsI aroma
Bojoposia 1o bopy.
Judpakuus MUKpoda-
CTHII. Bomurl  ne
bponns.
CooTHolieHne He-
ONPEAEIEHHOCTEN
['eitzenbepra. Bomwo-
Bas (QyHKIUS u ee
CTaTUCTUYECKUN
cmbici. OOmiee ypas-
Henne Ilpénunrepa.
VpaBuenue IIpéaun-
repa s cTaludoHap-
HBIX COCTOSIHUU.

VK-1.1,
VK-1.2,
VK-1.3.

Quzuka sa0pa u
J/leMeHmapHblX — ua-
cmuy.

3/3/-

1.91eMeHTEI
¢u3ukn  atom-
HOTO siIpa.

OO0mmue cBemeHus 00
aTomMax W f1apax.
Oneprus cBszu. /Jle-
¢exT macchl sapa. Pa-
JMO0aKTUBHOE H3Iy4Ye-
HAE€ ¥ €ro BHUJBI.
3aKOHbI PAIMOAKTHB-
HOro pacrajga. Bpe-
MEHHBIE  XapaKTepH-
CTUKH

PaauoOaKTUBHOIO pac-
nana. M3mepenue pa-
JUOAKTUBHOTO W3IIy-
YEHUS. S nepubie

VK-1.1,
VK-1.2,
VK-1.3.




peaKuum. Uckyc-
CTBEHHas  pPaaUOAK-
TUBHOCTb. [lO3UTpOH.
ONEKTPOHHBIN 3axBarT.
Henenue snpa ypaHna.
Hennas peaxuus.
Slnepubii  peakTop.
TepmosinepHas peak-

LML
2.9J1eEMEHTEI Tuner B3auMOJICH-
(07637041 97e- | CTBUSL AJIEMEHTaPHBIX
MEHTApHBIX 4Ya- | YACTHII. OCHOBHBIE
CTHII. cBeleHusT 00 diIeMeH-

TapHBIX YaCcTHUIAX.

Knaccudukamms aie-
MEHTApHBIX  YaCTHII.
[TocTpoenne Me30HOB
u OapuOHOB U3 KBap-
KOB.

6. Codepircanue npakmuueckux 3aHAmMul

UtoObl TEOpETHYECKHE 3HAHUS, TMOJYYCHHBIC CTYICHTAMH B BYy3€, MaKCH-
MaJbHO TIOJHO MOTJIM OBITh WCIIOJB30BaHBl B €0 MPAKTUYECKOW AESITEIHHOCTH,
IPETyCMOTPEHBI MPAKTUUECKUE 3aHATHS, KOTOPBIE MPECICAYIOT CICAYIONINE Heau.

1)  yriyOneHue W 3aKperuieHHue TCOPETUUYCCKUX 3HAHUH, TIOYYCHHBIX CTY-
JICHTaMH Ha JICKIIHH;

2)  HAY4YUTHCS TMPOBOJIUTH AHAIU3 COBOKYIMHOCTH (DU3MYECKHMX SIBJICHHIA,
BBIICHATH (PU3MUYECKYIO CYTh SIBJICHUH, OMMCAHHBIX B YCIIOBHH 3aJa4M; UACATH3UPO-
BaTh peabHbBIC SBIICHUS,

3)  HayuuThCS BOCCTAaHABIMBATh HEM3BECTHBIC CBSA3M W OIMPEICIUTH HUCKO-
Mble (PU3MUECKHUE BEITMYUHBI;

4)  npuoOpecTH HABBIKM TBOPYECKOTO MPUMEHCHHS 3aKOHOB (PM3UKHU IPU
pEIIeHUH MPAKTUIECKUX 3a71a4;

5)  npuoOpecTH HaBBIKK PabOTHI CO CIPABOYHON M HAyYHOU JIUTEPATYPOH.

Ne Pazgen Yackbl TeMa npakTH4ecKOro Nuaukaropsl
n/n JTUCHHUILTINHBI 0/03/3 3aHATHSA JOCTHKEHUsI KOM-
neTeHUuNn
1 Dusuveckue 0CHOBbL - - -
MEXAHUKU

2 Monexynapnas  ¢u- - - -
3UKA U MEPMOOUHA-

MUKa
3 Onexmpocmamuxa. - - -
4 Dnexmpoounamura 6/3/2 1.IToCTOSIHHBIN ~ 3JIEKTPH- VK-1.1

YeCKUI TOK. VK-1.2
VK-1.3.




5 Dnekmpomache- 6/3/2 1.DneKTpOMarHeTu3M VK-1.1
Mu3M. VK-1.2
VK-1.3.
6 Dnekmpomacnum- - - -
Hble Kolebauus U
B0JIHbL
7 Teomempuueckas u 6/3/2 1.'eomeTprueckas ONTHKA VK-1.1
60IHOBAS ONMUKA. 1 GOTOMETpPHUS. VK-1.2
2. BonnoBas onTHKa. VK-1.3.
8 Keanmoso- - - -
onmuieckue s6j1eHusl
9 Qusuxa a0pa u - - -
IeMEeHMapHbIX — 4a-
cmuy.

7. Codeporcanue 1a60pamopHbiX 3aHAM UL

Henws nposeoenus nabopamophvix pabom:.

1) yrmyOneHue 1 3akperyieHHe TEOPETUYECKUX 3HAHUH, TTOMyUYEeHHBIX CTY/ICH-
TaMU Ha JIEKIIUH;

2) mpoBepKa HAYYHO-TCOPETHUECKHUX MOJIOKEHUH SKCIIEPUMEHTAIBHBIM ITy-
TEM;

3) o3HakomiieHHE ¢ 000pyI0BaHUEM, TPHUOOPAMH B MaTepUaIaMu;

4) u3ydeHne Ha MPAKTUKE BAKHEHIIINX METOJIOB U3MEPEHUI U METOJIOB Hay4-
HBIX UCCIICIOBAHUN.

B pesynbTate BeimomHeHUs 1a00paTOPHBIX PAbOT cmydeHm 00JIdCceH yMems.

1) caMOCTOSTENbHO AKCIEPUMEHTAIBLHO BOCIIPOU3BECTH OCHOBHBIE (hr3Hue-
CKHUE SIBJICHUS Y 3aKOHOMEPHOCTH;

2) nogoOpaTh HEOOXOAUMBIE MPUOOPHI U MPUHAIIIEHKHOCTH U coOpaTh 1abo-
pPaTOpPHYIO YCTAaHOBKY;

3) oOpamaThcsi ¢ OCHOBHBIMU M3MEPUTENIbHBIMU TPHUOOpamMu;

4) co3maTh W 3aKpenmuTh HABBIKH BEIIEHUS JTa0OpaTOPHOTO OTYETa, TIOCTPOe-
HUS TpadUKOB U OLEHKH JOCTOBEPHOCTH MOTYYECHHBIX PE3yIbTATOB.

Ne Pa3nen Yacobl HauMmeHoBaHHe HNuaukaTopsl 10CTH-
n/n AU CIUTIJINHBI 0/03/3 Ja00paTopHOii padoThI JKEHHMSI KOMIIeTeHUMH
1 | Qusuueckue ocHo- 18/9/4 P.100. Usmepenue nuHei- VK-1.1
8bl MEXAHUKU HBIX Pa3MepOB. VK-1.2
(BBognast nmaboparopHas VK-1.3.
pabora)

P.111.0npenenenue ycko-
peHI/IH CHUJIbI TSAXKCCTHU HpI/I
CBOOOIHOM MaJIEHUHU TEI.

P.113. Onpenenenne cko-
pOCTH IIyJIH IIPA ITOMOIIU
OQUIMCTUYECKOIO  MasT-




HUKa

P.121. Onpenenenne Mo-
MCHTAa I/IHepI_II/II/I MaxoBOI'o
KoJieca M CHJIBI TPEHHUS B
orope.

Monexynapnas ¢u- 12/6/4 P.131. Onpenenenue yHu- VK-1.1

3uUKa U mepmoou- BEPCAJIBHOM Ta30BOM IMO- VK-1.2

HamMuxa CTOSHHOM METOIOM OT- VK-1.3.
KAuKH.

P.132. Onpenenenue ot-
HOIIEHUS] TEIIO0EMKOCTEN
raza Cp/Cy.

P.134. Omnpenenenue ko-
s urmenta  guHAMUYE-
CKOM BSA3KOCTH KUJIKOCTH
meTonoM CToKca.

Dnexmpocmamuxa. 6/3/- P.200. 3nakoMcTBO ¢ VK-1.1
AIEKTPOU3MEPUTETHHBIMH VK-1.2
npubopamu. VK-1.3.
P.212.N3mepenue
ANEKTPOEMKOCTH KOHJICH-

CaToOpOB.

Dnexmpoounamuxa 6/6/- P.221. Usmepenue comnpo- VK-1.1

THUBJICHHS TIPOBOHUKOB. VK-1.2
VK-1.3.

Onexmpomache- 6/6/- P.231. Ompenenenue ro- VK-1.1

MU3M. PU3OHTAJILHON  COCTaBIIsI- VK-1.2
o1en HaIpPsKEHHOCTH VK-1.3.
MarHMTHOTO TOJIS 3eMIIH.

Onexmpomacrum- - - -

Hble Kolebamus u

80JIHbL

T'eomempuueckas u 6/6/4 P.311. Omnpenenenue rmo- VK-1.1

601HOBAS ONMUKA. Kasareias  MPEIOMIICHUS VK-1.2
CTeKJa C TMOMOIIBI0 MHK- VK-1.3.

pockora.

P.324. Onpenenenue niu-
HBbI CBETOBOM BOJIHEI C ITO-
MOIIBI0  AU(PPAKITHOHHOM
PEIICTKH.

Keanmoso-
onmuyeckue seje-
HUs

Qu3zuka a0pa u
IIEMEHMAPHBIX Ya-
cmuy.




JlaGopatopHbie pabOThI MPOBOJATCS B MOMEIICHUAX yUE€OHBIX JIa0OpaTOpUid
UKIa (QU3MKO-MaTEeMaTHUeCKUX TUCHUIUIMH: T. HikHekamck, mp. CTyneHuyeckas,
.11, Ne 403, 405, 406a ¢ ucnoab30BaHUEM CIICIIUATLHOTO 000pYA0BaAHUS.
JIaGopatopHbie pabOTHI BBHITOIHAIOTCS MO0 MTUCHbMEHHBIM HHCTPYKIIHSIM, KOTO-
pBI€ IPUBOATCS B METOAMYECKUX YKa3aHUAX K J1a00OpaTOPHBIM paboTam.

Kaxxnass MHCTPYKIUST COACPKUT KPaTKUE TEOPETUUECKUE CBEJCHUS, OTHOCS-
myecss K JJaHHOW paboTe, mepeueHb HeoOXOAMMOTro O0OpyAOBaHUS, MOPSIOK BbI-
MOJIHEHUSI pabOThI, KOHTPOJIHHBIE BOIIPOCHI.

8. Camocmoamenvnasn paboma

Ne
n/n

TeMmbl, BLIHO-
CHMbIe Ha ca-
MOCTOSITEJIb-
HYI0 padoTy

Yackbl
0/03/3

®opma CPC

Nuauxkaropsl
JOCTHKEeHHUS
KOMIIETEeHLIUH

Penamueucm-
CKASl MEXAHUKA

15/21/51

- IOATOTOBKA K JIGKIHMAM U Jlabo-
paTOpPHBIM 3aHATUSAM TIO pasneny 1
JVICIIATUTHHBI;

-IOATOTOBKA K cllade KOJUTOKBUyMa Ne
1;

- pemieHne (QU3NYECKUX 3a7ad, BHI-
NOJTHEHHE W O(OPMIICHHE PacYETHOM
pabotsr Ne 1;

- odopmiieHHe otuyera mo yaboparop-
HBIM paboTam mo pazmeny | mucuu-
TUTMHBI ¥ TIOATOTOBKA K WX 3aIlUTE;
-U3y4eHUe MaTrepuala W HalucaHue
KOHCIIEKTa MO0 Y4YEOHBIM TIOCOOMSIM,
BBHIHECCHHOTO Ha CaMOCTOSITEIIBHOE
OBJIAJICHUE

VK-1.1
VK-1.2
VK-1.3.

Henenus  nepe-
Hoca:  oughghy-
3us, menaionpo-
800HOCMb,
8A3KOCMb.

15/21/51

- IIOATOTOBKAa K JEKIHAM U jabo-
PaTOpHBIM 3aHATHSIM IO pasaeny 2
JUCITUTLTAHBI;

-ITIOITOTOBKA K cjaue KOJIOKBIyma No
2;

- pemeHue (QU3UYECKUX 3a/ad, BbI-
MOJTHEHUE U OPOPMIICHHE PACUETHOMN
pabotsr Ne 2;

- oopmileHHe oTYeTa 1Mo Jlaboparop-
HBIM paboTaM W MOJATOTOBKA K WX 3a-
HIUTE;

-3y4YeHUE MaTepualla M HalucaHHe
KOHCIIEKTa 1O Y4YeOHBIM TIOCOOUSIM,
BHIHECEHHOTO Ha CaMOCTOSATEIBHOE
OBJIAJICHUE.

VK-1.1
VK-1.2
VK-1.3.

Cezcnemonsiex-
MPUKU.

15/21/51

- IOATOTOBKA K JIEKOUAM U J1abo-
pPaTOPHBIM 3aHATHSAM IO pasleny 3
IHACIATUINHEL,

-IIOATOTOBKA K cllade KOJUTOKBHyMa Ne

VK-1.1
VK-1.2
VK-1.3.




3

- peuieHne (QU3NYECKUX 3a7ad, BHI-
NOJTHEHHE W O(OPMIICHHE PacYETHOM
pabotsr Ne 3;

- odopmiieHHe oTuyera mo yaboparop-
HBIM pa0OTaM W TOJTOTOBKA K WX 3a-
IINTE;

-U3y4eHUe MaTrepuala W HalucaHue
KOHCIIEKTa MO0 Y4YEOHBIM TIOCOOUSIM,
BBHIHECCHHOTO Ha CaMOCTOSITEIIBHOE
OBJIAJICHUE.

Dnekmpoouna-
MUKa

9/11/26

- HOArOTOBKAa K JICKOWUAM, IIPaKTHU-
YECKHM W JIAOOPaTOPHBIM 3aHSATHUSIM
1o pazzaeny 4 TUCHUILINHBI;
-ITIOITOTOBKA K cJjaue KOJIOKBIyma No
4,

- pemieHue (QU3MYECKUX 3a/ad, BbI-
MOJTHEHUE U OQOPMIICHHE pPaCUYETHOMN
pabotsr Ne 4;

- oopmileHHEe OTYeTa 1Mo Jlaboparop-
HBIM paboTaM W MOJATOTOBKA K WX 3a-
LIUTE.

VK-1.1
VK-1.2
VK-1.3.

Maenummnovie no-
JAA coneHouoa u
mopouoa.

9/11/26

- OATOTOBKA K JICKIHMSM, TPAKTH-
YECKUM U JIA0OpATOPHBIM 3aHSATHUSAM
0 pa3Jieny 5 TUCIUILTAHEI,

- peuieHne (QU3NYECKUX 3a7ad, BHI-
NOJTHEHHE W O(OPMIICHHE PaCcUETHOM
pabotsr Ne 5;

- odopmiieHHe otuyera 1o aboparop-
HBIM pabOTaM W TOJTOTOBKA K WX 3a-
IINTE;

-U3y4eHUe MaTrepuala W HalucaHue
KOHCIIEKTa TI0 Y4YEOHBIM TIOCOOMSIM,
BBEIHECCHHOTO Ha CaMOCTOSITEIIbHOE
OBJIAJICHUE.

VK-1.1
VK-1.2
VK-1.3.

Peszonanc
HAnpsHceHutl.
Pezonanc  mo-
KO8.

9/11/26

- IOJITOTOBKA K JICKIUSM I10 pasfie-
a1y 6 TUCIUIIIUMHEL,

- MOATOTOBKA K CJauye KOJUIOKBUYMa
Ne 5;

-U3y4eHUe MaTrepuala W HalucaHue
KOHCIIEKTa TI0 Y4YEOHBIM TIOCOOMSIM,
BBHIHECCHHOTO Ha CaMOCTOSITEIIbHOE
OBJIaJICHHE.

VK-1.1
VK-1.2
VK-1.3.

Tlouamue o co-
noepaguu.

9/10/25

- MOATOTOBKA K JICKIMSM, TPAKTH-
YECKUM U JIA0OpATOPHBIM 3aHSATHUSAM
1o pazzeny 7 IUCHUILTAHBI,
-IOATOTOBKA K cllade KOJUTOKBUyMa Ne
6;

- peuieHne (QU3NYECKUX 3a7ad, BHI-
NOJTHEHUE M O(OpMIICHHE KOHTPOIIb-
HOU paboTsl Ne 1;

- odopmiieHHE oTueTa 1o Jaboparop-

VK-1.1
VK-1.2
VK-1.3.




HBIM paboTaM M MOATOTOBKA K MX 3a-
IINTE;

-M3y4eHHE MaTepHuana M HaluCcaHue
KOHCIIEKTa 1O Yy4YeOHBIM IOCOOUSIM,
BBIHECEHHOTO Ha CaMOCTOSITEIIbHOE
OBJIa/ICHUE.

8 | Onmuueckue 5/15/25 - IOJITOTOBKA K JICKITUSAM I10 pasjie- VK-1.1
Keanmosvle 2e- ny 8 AUCIHUIUINHBL; VK-1.2
Hepamopwi. -TMIOJITOTOBKA K ca4e KOJUIOKBHyMa Ne VK-1.3.

7;

-3y4YeHUE MaTepualla M HalucaHHue
KOHCIIEKTa 10 Y4YeOHBIM TIOCOOUSIM,
BHIHECEHHOTO Ha CaMOCTOSTEIBHOE
OBJIAJICHUE.

9 | Ilepcnexmusol 4/14/25 - IOJrOTOBKA K JIEKUIHUAM IO pa3jie- VK-1.1
paseumusi s0ep- 1y 9 AUCHUIUINHBL; VK-1.2
HOU OHepzemu- -MIOATOTOBKA K cllaye KOJUIoKBruyMa No VK-1.3.
ku. Ilpobnema 8;

VAPABAAeMbIX - TOJITOTOBKA K TECTUPOBAHUIO;
MepMOsIOePHbIX - peiieHue (QU3UYCCKUX 3a/ad, BbI-
peaxyuil. TIOJTHEHHE M O(OpPMIICHHE KOHTPOIIb-
HOU paboThl Ne 2;
-3y4YeHUE MaTepualla M HalucaHHhe
KOHCIIEKTa 1O Yy4YeOHBIM IOCOOUSIM,
BHIHECEHHOTO Ha CaMOCTOSATEIBHOE
OBJIAJICHUE.
8.1 Konmponas camocmoamenvHoi padomaul
Ne | Tembl, BLIHO- Yacol ®opma KPC HNuauxaropsl
n/n | cuUMBbIe HA ca- 0/03/3 JMOCTHKEHHUS
MOCTOSITEIb- KOMIIEeTeHI[HH
HYI0 padoTy
1 | Penamusucm- 15/15/1 - TIpUEM JIADOPATOPHBIX PadOT IO pa3- VK-1.1
CKas Mexanuka neny | TuCUMIUIMHGL, VK-1.2
-npueM KoJimokBuyma Ne 1; VK-1.3.
- KOHCYJIBTHPOBAHHE TIO PEIICHUIO
buzndeckux 3amad M 0OPMIICHHUIO
pacueTHOl paboTsl Ne 1;
- MpoBepKa pacueTHOU paboThl No 1;
- MPOBEPKa KOHCIIEKTA M0 TEME, BhIHE-
CCHHOH Ha CaMOCTOSITETIbHOE OBJIaJe-
HUC

2 | Aenenuss  nepe- 15/15/2 - mpueM J1abopaTOpHBIX pPadOT O VK-1.1
Hoca:  ouggy- pazzeny 2 TUCIUILINHEI; VK-1.2
3Us, Menionpo- - MpyeM KoJilokBuyma Ne 2; VK-1.3.
800HOCMb, - KOHCYJBTHPOBAHHE TIO PEIICHUIO
8A3KOCMb. buzndeckux 3amad M 0HOPMIICHHUIO

pacueTHO# paboTsl Ne 2;
- MpOBEpKa pacyeTHOU padboThl Ne 2;
- IPOBEPKA KOHCIEKTA 110 TEME, BbIHE-




CEHHOHl Ha CaMOCTOSITEILHOE OBJIaac-
HUC.

Cecrnemonnex-
MpUKu.

15/15/1

- IpyeM JTabOpaTOPHBIX PaboT Mo pas-
neny 3 TUCUMIUIMHBI,

- IpueM KoJimokBuyma Ne 3;

- KOHCYJIBTHPOBAHHE TIO PEIICHUIO
buznveckux 3amad M 0OPMIICHHUIO
pacueTHO# paboTsl Ne 3;

- MpOBEpKa pacyeTHOU padboThl Ne 3;

- MPOBEpPKa KOHCIIEKTa 10 TeMe, BhIHE-
CEHHOW Ha CaMOCTOSITEIbHOE OBJIaJle-
HUE.

VK-1.1
VK-1.2
VK-1.3.

Onexmpoouna-
MUKa

9/6/1

- IpyeM J1TabOpaTOPHBIX PabOT Mo pas-
neny 4 TUCUMIUIMHGI,

- pueM KoJitokBuyma Ne 4;

- KOHCYJIBTHPOBAHHE TIO PEIICHUIO
buznveckux 3amad M 0OPMIICHHUIO
pacueTHOil paboTbl Ne 4;

- MPOBEpKa pacyeTHOU paboThl Ne 4;

VK-1.1
VK-1.2
VK-1.3.

Maenummnovie no-
A8 coneHouoa u
mopouoa.

9/6/-

- IpyeM J1TabopaTOPHBIX PaboT Mo pas-
JIeNy 10 pa3Aeny S5 IUCHUIIIVHBI,

- KOHCYJIbTHPOBAHHE IO PEIICHUIO
¢u3mueckux 3amady U O0GOpPMICHHUIO
pacdeTHOM paboThl Ne 5;

- IPOBEpKa pacueTHo paboTsl Ne 5;

- MpOBEpKa KOHCIEKTa M0 TeMe, BbIHE-
CCHHOM Ha CaMOCTOSITEJIbHOE OBJIAJle-
HUE.

VK-1.1
VK-1.2
VK-1.3.

Peszonanc
HAnpsHceHutl.
Pezonanc  mo-
KO8.

9/6/-

- ipueM KoJuiokBuyma Ne 5;

- IPOBEPKa KOHCIIEKTA 10 TEME, BBIHE-
CEHHOM Ha CaMOCTOATEIILHOE OBJIAJIE-
HUE.

VK-1.1
VK-1.2
VK-1.3.

Ilouamue o eo-
noepadghuu.

9/6/3

- IpUEM JIabOPaTOPHBIX PadoOT Mo pas-
neny 7 TUCLUIUIMHBI;

-npueM KoymokBuyma Ne 6;

- KOHCYJbTHPOBAaHUE [0 PELICHUIO
¢usuueckux 3amady U O0GOPMICHHUIO
KOHTPOJIbHOM paboThr No 1;

- MpPOBEpPKa KOHTPOJIHHON paboThl No
1;
- IPOBEpPKA KOHCIEKTA 110 TEME, BbIHE-
CEHHOI Ha CaMOCTOSITEIbHOE OBJAJe-
HUE.

VK-1.1
VK-1.2
VK-1.3.

Onmuyeckue
Keanmoenvle 2e-
Hepamopbl .

5/6/-

- pueM KoJiokBuyma Ne 7;
-IPOBEpPKA KOHCIEKTAa M0 TeME, BbIHE-
CEHHOW Ha CaMOCTOSITEIbHOE OBJIajle-
HHUC.

VK-1.1
VK-1.2
VK-1.3.

Ilepcnexmugol
pazeumusi s0ep-
HOU 2Hepeemu-
ku. Ilpobrema
VIPABIAEMbIX

4/6/-

- IpueM KoJutokBuyMa Ne §;

- NPOBEJCHHE TECTUPOBAHUS U IIPO-
BEpKa €ro pe3yJibTaToB,

- KOHCYJbTHPOBAaHUE [0 PELICHUIO
¢usnueckux 3agady M 0(OpMICHHUIO

VK-1.1
VK-1.2
VK-1.3.




MmepmMOosIOePHbIX KOHTPOJIbHOM paboThr No 2;

peaxyuil. - MPOBEpPKa KOHCIIEKTa 10 TeMe, BhIHE-
CCHHOI Ha CaMOCTOSITETIbHOE OBJIaJe-
HHUC.

9. chwlbsosanuepeﬁmunzoeoﬁ cucmembnsl oOueHKu 3HAHUIL.

[Ipu oueHke pe3ynbTaToB JAEATEIBHOCTH CTYIEHTOB B PAMKaxX IUCUUILTUHBI
«(pu3nKay UCTIOIB3YETCS PEUTUHIOBAs CUCTEMA.

PaboTa cTy/IeHTOB O OCBOEHUIO BCEX BHUJIOB YUEOHBIX 3aHSATUH KOHTPOJIUPY-
eTcs kadenpoi ¢ UCMOIb30BAaHUEM PEUTHMHIOBOM CHUCTEMBI OIEHKH 3HAHUM, pa3pa-
O00TaHHON Ha OCHOBaHUU «[lo10oKCeHUsi 0 OANIbHO- PEelMUH2080U cCucmeme OYeHKe
3HaHUti CMyOeHmo8 U obecneyeHus Kavecmea YueOHO020 npoyecca», KOTOpoe
yrBepxaeHo pemenneM Y MK Yuenoro coBera ®T'OY BO «KHUTVY ».

PeiitunroBas onenka (GopmMupyercs Ha OCHOBAHHMU TEKYIIETO U TIPOMEXKY-
TOYHOTO KOHTPOJIA. MakcuMallbHO€ ¥ MHUHUMAaJIbHOE KOJUYECTBO 0ayioB MO pas-
JIMYHBIM BHJIaM y4€OHON pabOThI OMUCAHO B MOJIOKEHUH O PEUTUHTOBOM CHCTEME.

PeiituHroBas cucreMa OIEHKH 3HAHUN SBJISIETCS 0000IIAIOIINM ITOKa3aTeIeM
aKaJIeMUYECKON YCIIEBAEMOCTH CTYAEHTOB B TEUCHHE CEMECTPA U FK3aMEHAIMOHHOMN
ceccud. J[aHHasi cuCcTEMa HUCMOJB3YETCS C LIEJIbI0 CTUMYJIHUPOBAHUS CAMOCTOSTEIb-
HOM CHUCTEMAaTHYECKON pabOThl CTYJIEHTOB, PACKPBITHUS UX TBOPUYECKUX CIOCOOHO-
cTel, mpuMeHeHus JuddepeHIIMPOBAaHHOTO MOAX04a K OI[EHKE 3HAHUIA.

[To nucuunnune uzuka, NPeIyCMOTPEHO MPOBEJIECHUE DK3aMEHA B CEMECTPE
1-M u ’K3ameHa BO 2-M ceMecTpe.

[Ipu wusyuenun nucummuiiabl Pusmka B 1-M cemecTpe mo o4yHOM (dopme
IpeayCcMaTpUBAETCA 9K3aMEH, BBINOJIHEHUE TPEX pacyeTHbIX pPaboT, TpeX KOJUIO-
KBHYMOB U JIEBATU JTAOOPATOPHBIX paboT, HanucaHue Tpex koHcnekroB no CPC. 3a
9TU KOHTPOJIbHBIE TOYKH CTYACHT MOXET MOJYYUTh MHUHUMAIBHOE U MaKCHUMAJlb-
HOE KOJMYECTBO 0a/IOB (CM. TAOJIHUITY).

3a 9K3aMeH CTYACHT MOXKET MOJIy4uTh MUHUMYM 24 Oasnia u makcumym — 40
0anos.

1 cemectp (ouHasi popma)

Ouenounvle cpeocmea Kon-60 | Min, 6annoe Max, oannoe
Jlabopamopnasa paboma 9 18 30
Pacuemnasn paboma 3 9 15
(mecmuposanue)

Koncnexkm no CPC 3 3 5
Konnokeuym 3 6 10
IK3amen 1 24 40
Hmoczo: 60 100

[Ipu n3yyenun nucuurinHel Pusnka B 1-M ceMecTpe o OYHO-3a04HOM (op-
Me OOy4YeHHMsI MPEyCMaTPUBACTCS SK3aMEH, BBIIIOJTHEHUE TPEX PACUCTHBIX pPabdoT,



TpeX KOJJIOKBUYMOB U YETHIPEX JTAOOPATOPHBIX padOT, HAMMCAHUE TPEX KOHCTIEKTOB
no CPC. 3a 3T KOHTPOJIbHBIE TOYKU CTYACHT MOXKET MOJIYYUTh MUHUMAJIBHOE U
MaKCHMaJIbHOE KOJIMYECTBO 0aJlIoB (CM. TaOJIHILY).

3a ’K3aMEH CTYJEHT MOXKET MOJyYUTh MUHUMYM 24 Gajia u MakcumyM — 40

0aJuIoB.

1 cemectp (0uHO-3204Has Gopma)

Ouyenounwvle cpeocmea Kon-¢0 | Min, éannoe Max, 6annoe
Jlabopamopnasa paboma 4 18 30
Pacuemnan paboma 3 9 15
(mecmuposanue)

Koncnexm no CPC 3 3 9)
Konnokeuym 3 6 10
IK3amen 1 24 40
Hmozo: 60 100

[Ipu m3yuenun mucnumuinHbl Pusmka B 1-M cemecTpe 1o 3a04HOM (dopme
oOydeHusi MpeaycMaTpHUBaeTCs 3K3aMeH,
JBYX J1a0opaTOpHBIX padboT, Hanmucanue koHcnekToB mo CPC. 3a 3Tu KOHTpOJIbHBIE
TOYKU CTYACHT MOXET IIOJYYUTh MHUHUMAJIBHOE U MAKCHUMAJIBHOE KOJIMYECTBO

0aJI0B (CM. TaOIUILY).

BBIMIOJITHEHHE KOHTPOJBHOW pabOThl H

3a 3K3aMEeH CTYAEHT MOKET MOJIYyYUTh MUHUMYM 24 O6amia u Makcumym — 40

0aJuIoB.

1 cemecTp (3ao0uHast hopma)

Ouyenounwvle cpeocmea Kon-é0 | Min, éannoe Max, oannoe
Jlabopamopnasa paboma 2 18 30
Koumponwvnas paboma 1 9 15
(mecmuposanue)

Koncnexm no CPC 3 9 15
IK3amen 1 24 40
Hmoczo: 60 100

[Tpu uzyyenun qucrumuinabsl Prs3nka Bo 2-M ceMecTpe 1o 0uHo# dhopme 00y-
YEHUSI TPEAYCMaTPUBACTCS SK3aMEH, BBITIOJHEHHE JBYX PAcCUYETHBHIX padoT, MATH
KOJUIOKBUYMOB M Y€THIpPEX JaOOpaTOPHBIX padOT, HAMMCAHUE MATH KOHCIEKTOB IO
CPC, BhImonHEHUE JIBYX KOHTPOJBHBIX PabOT, TpeX MPAKTUUYCCKUX 3aJaHHM, TIPO-
XOKJIEHUE UTOTOBOTO TECTHUPOBAHUS MO JAUCIMIUIMHE. 32 3TU KOHTPOJIbHBIC TOUKU
CTYICHT MOXET IMOJYYUTh MHUHHUMAIbHOE W MaKCHMalbHOE KOJIHYECTBO OasioB
(cMm. Tabmuily). 3a 3K3aMEH CTYJEHT MOXKET MOJIYyYUTh MUHUMYM 24 Oajia U Mak-
cumyM — 40 Gasos.

2 cemecTtp (ouHas popma)

Ouyenounvle cpeocmea Kon-60 | Min, 6annoe Max, oannoe

Jlabopamopnasa paboma 4 8 12

Pacuemnan paboma 2 4 8
(mecmuposanue)




Konumponvnas paboma 2 4 8
(mecmupoeanue)

Koncnexkm no CPC 5 5 8
Ilpakmuueckue 3a0anusn 3 3 6
Konnokeuym 5 10 15
Hmozoe0e mecmuposanue 1 2 3
IK3amen 1 24 40
Hmoczo: 60 100

[Tpu m3yuennn aucuuiuinHel PusKka BO 2-M ceMecTpe MO0 OYHO-3a0YHOU
dopme 0OyueHus: mpeaycMaTpUBAETCs 9K3aMEH, BBIIOJIHEHHE JBYX PACUETHBIX pa-
00T, MATH KOJUIOKBHYMOB M YEThIpEX JIa0OpaTOPHBIX paboT, HAMCAHHUE MATH KOH-
cnektoB o CPC, BhINoNHEHNE ABYX KOHTPOJIBHBIX PadOT, TpeX MPaKTHUECKUX 3a-
JaHUM, TPOXOXJACHHE MTOrOBOIO TECTUPOBAHMS IO JUCIHUIUIMHE. 3a 3TH
KOHTPOJIBHBIE TOYKU CTYJEHT MOKET MOJYyYUTh MHUHUMAJIBbHOE U MaKCHUMAalbHOE
KOJIMYECTBO OaiyioB (CM. Tabnuily). 3a 3K3aMEH CTYJEHT MOXKET MOJy4YUTh MHUHHU-
MyM 24 6anna u MakcumyM — 40 6aos.

2 cemecTtp (04HO-3204HAas popma)

Ouenounvle cpeocmea Kon-60 | Min, 6annoe Max, oannoe
Jlabopamopnasa paboma 4 8 12
Pacuemmnasn paboma 2 4 8
(mecmuposanue)

Koumponwvnas paboma 2 4 8
(mecmuposanue)

Koncnexm no CPC 5 5 8
Ilpakmuueckue 3a0anus 3 3 6
Konnokeuym 5 10 15
Hmozosoe mecmuposanue 1 2 3
IK3amen 1 24 40
Hmozo: 60 100

[Tpu n3ydennn mucruiInHbl Pu3MKa BO 2-M CEMECTPE MO 3a04HOU (opme
o0y4eHHs: TpeycCMaTPUBAETCS HK3aMEH, BBIMOJIHEHUE KOHTPOJIBHON paboThl, Tpex
MPaKTUYECKUX 3aJaHUM, OJJHON JTabopaTOpHOM pabOThl, HATMCAHUE KOHCIEKTOB 10
CPC, nmpoxosJIeHHe UTOTOBOI'0 TECTUPOBAHUA. 3a 3T KOHTPOJIbHBIE TOUYKU CTYACHT
MOKET MOJYyYUTh MUHUMAIbHOE U MAKCUMAJIbHOE KOJMYECTBO OaiioB (CcM. Tabiu-
y). 3a 9K3aME€H CTYJEHT MOXET MOJIYyYUTh MUHUMYM 24 Oamuia u makcumym — 40
OaILIoB.

2 cemecTp (3a04Has popma)

Ouyenounvie cpeocmea Kon-¢0 | Min, 6annoe Max, oannoe
Jlabopamopnasa paboma 1 8 12
Koumponovnas paboma 1 8 16
Koncnexkm no CPC 5 5 8
Ilpakmuueckue 3a0anus 3 9 15




Hmozoe0e mecmuposanue 1 6 9
IK3amen 1 24 40
Hmozo: 60 100

10. Ouenounvie cpedcmea 0na mexKyuieco KOHmpoOAA ycneeaemocmu, npo-
MENCYMOUHOU ammecmayuu no umoz2am 0C60eHUA OUCUYUNTIUHDL

OueHouHbIE CpeaCcTBa AJIA MPOBEACHUS TEKYLIErO0 KOHTPOJS YCIIEBAEMOCTH,
IPOMEXKYTOUHOM aTTecTalliy 00y4aronIuXcss 1 UTOroBOM (roCy1apCTBEHHOW UTOrO-
BOI1) aTTecTaluu pa3padaThIBAIOTCS COIIACHO MOJIOKEHUI0 0 DoHAax OLEHOUYHBIX
CPEICTB, pacCMaTpUBAIOTCA KaK COCTaBHasl 4acTb pabodel mporpamMmsl U 0(opM-
JISIFOTCS OTACIBHBIM JOKYMEHTOM.



11. Hngpopmayuonno-memoouueckoe obecneuenue OUCUUNIUHbBL

11.1. Ocnoenasn numepamypa

[Tpu n3yyeHun nucuuiinHbl «DuU3nKa) B KaUeCTBE OCHOBHBIX UCTOYHUKOB HHGOP-
Malli PEKOMEHTyETCS UCMOJIb30BATh CIEAYIOLIYIO IUTEPATYPY:

OcHOBHBIE HCTOYHNKHM HH(OPMALNHU

KoJ-Bo k3.

1.XaBpynsik, B.I'. Kypc pusuku [DnekTpoHHBIN pe-
cypc]: yuebnoe mocobme / B.I'. XaBpynsk. - M.:
HUILL UTHOPA-M, 2014. - 400 c. - Pexxum goctyna:

http://znanium.com/bookread2.php?book375844, no
naposto.- IbC«Znaniumy»

9BbC «Znaniumy

http://znanium.com/bookread
2.php?book=375844,
Hoctyn ¢ mo00i TOYKH HH-
TEPHET II0CJE PETUCTpPaLU
IP—agpeca HXTU

2. SxosneBa, E.B. ®u3zuka. OCHOBHBIC 3aKOHBI H
dbopMyJIbl: CIIPABOYHMK JIJIsI CTYJEHTOB By30B / E.B.
SIxoBneBa. - Hmwxuexkamck: HXTH, 2013.- 84 c.

40 B OuOJI.0TI.

3. JSxosneBa, E.B. ®wusuka.

yueb.mocoobue / E.B. Skosnesa.
HXTH, 2017.- 47 c.

DJIEKTPUUYECTBO:
Hwxnekamck:

41 B 6u0I.0TI.

4. bukrtarupos, B.B. 3aganus no dwusuke ajsi camo-
CTOATENbHOU paboThl cTyAeHTOB. B 2 wactax, Yl:
yueb.mocodue/ B.B. bukrarupos, E.B. flxoBnesa.-
Hwmxnekamck: KI'TY, 2017.- 96 c.

50 B Om01.0TI.

5. bukrarupos, B.B. 3ananus no ¢usuke ajis camo-
CTOATENbHOU paboThl cTyAeHTOB. B 2 wacTtax, Y2:
yueb.mocobue/ B.B. bukrarupos, E.B. fkxosiera.-
Hwxaekamck: KI'TY, 2017.- 92 c.

50 B Om01.0TI.

11.2. /lonoanumenvnasn aumepamypa

B kauectBe JOITOJIHUTCIBbHBIX NCTOYHHKOB I/IH(I)OpMaI_II/II/I PECKOMCHAYCTCA HCIIOJIb-

30BaTh CIAEAYIONLYIO JIUTEPATYPY:

JonoHuTEILHBIE HCTOYHUKH UH(pOpManuu

KoJsa-Bo k3.

1.06mas ¢usuka: pykoBOACTBO MO J1a00paTOPHOMY
IPAaKTUKYyMYy [DJIEKTPOHHBIN pecypc]| : yuyeObHoe mo-
cobue / [lox pen. U.b. Kpeineuxoro, b.A. Ctpykosa.

OBC «Znanium»

http://znanium.com/bookread?
.php?book=345060#



http://znanium.com/bookread2.php?book375844
http://znanium.com/bookread2.php?book=375844
http://znanium.com/bookread2.php?book=375844
http://znanium.com/bookread2.php?book=345060
http://znanium.com/bookread2.php?book=345060

- M.: UHOPA-M, 2012. — 596 c. — Pexum nocryna:

http://znanium.com/bookread2.php?book=345060#,
1o napoJiro.- IbC «Znanium» I'pud

Hoctyn ¢ m000W TOYKH HWH-
TEPHET TIOCIIE PETHCTPALUU
IP—agpeca HXTU

2. Badun, [1.b. ®usuka. Y.1.Kunemaruka. Jlunamu-
ka. TepMoguHaMuKa. DIEKTPOCTaTHKA. DJIEKTPOIU-
Hamuka: ydeb. mocobue /JI.b.Badun;KI'TV.-2-e
n3a., aon.-Kazanes:M30-80 MO u H PT,2010.-316 c.
['pu MO

50 3k3. B Ou0OI1.0T.

3. Badwun, I.b. ®usuka. Y.2: yueb.mocobue /
J.b.Bapun; KI'TY.-2-e uzn.,gom.-Kazans: U3a-Bo
MO u HPT; KI'TY, 2011.-460 c. T'pud MO

50 B Om01.0TI.

4. bukrarupos, B.B. ®usuka. JlabopaTopHbIil mpak-
tukyM. Yacts 1. Mexanuka u MonekynsapHas puznuka
/ B.B. buxrarupos, E.B. SfkxoBneBa. — CaHKT—
[TerepOypr: CBoe uznarenncTBo, 2020. — 106 c.

40 »oK3.:
1 53 — OuOI.0T.

39 k3. Ha Kadenpe

5. DIeKTpUYeCTBO U MarHeTusm : npaktukym / E. B.
Axosnera, A. M. A6aymnun, T. I'. MakyceBa; Mu-
HoOpHayku Poccum, Kaszan. Ham. uccien. TeXHOI.
yH-T. — Kazans : U3n-80 KHUTY, 2022. - 82 c.

Canr YHUI KHUTY Dnek-
TpoHHas Oubnmorexka. Cru-
cok TpyaoB yuenbix KHU-
TY http://ft.kstu.ru/ft/'Yakovle
va-

Elektrichestvo_i_magneyizm

Pr.pdf

11.3. Inexmponuvie ucmoyHuKku uHopmayuu

HpI/I HN3Yy4YCHUUN JHUCHHIIIMHBI «®Pu3uKa» HCIOJIHL30BaHUE 9JICKTPOHHBIX HC-

TOYHUKOB WH(OpPMAIUU:

9bC «Znanium.comy»: Pexwum nocryna: http://znanium.com/

denepanbublii mopran «Poccuiickoe oopazoBanue» http://www.edu.ru/

denepanbHbIN LEHTP uH(pOpMaIIMOHHO-

cos http://fcior.edu.ru/

00pa3oBaTeNbHbIX pecyp-

Nudopmanmonnas cucrema «EanHOe OKHO JocTtyna K oOpa3oBaTeIbHBIM pecyp-

camy» http://window.edu.ru/



http://znanium.com/bookread2.php?book=345060
http://ft.kstu.ru/ft/Yakovleva-Elektrichestvo_i_magneyizm_Pr.pdf
http://ft.kstu.ru/ft/Yakovleva-Elektrichestvo_i_magneyizm_Pr.pdf
http://ft.kstu.ru/ft/Yakovleva-Elektrichestvo_i_magneyizm_Pr.pdf
http://ft.kstu.ru/ft/Yakovleva-Elektrichestvo_i_magneyizm_Pr.pdf
http://znanium.com/
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwww.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=a728c4f9694b59c44782e1ff47e42319&keyno=1
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Ffcior.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=6f9c7be092b1cfde8a4840b5791a197d&keyno=1
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwindow.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=976d197276e705dbccbfc2ff8bc80068&keyno=1

Hayunas Dnexrpounas bubnunotexka (HOB) - Pexxum noctyma: http://elibrary.ru

11.4 Coepemennsvie npogheccuonanvrvle 06a3pl OAHHBIX U UHPOPMAUUOHHBLE
CHPABOYHbIE CUCHEMDBL. '

1. XKypnan «®u3uka tBepaoro tena». Cait xypHana « DH3HKa TBEPAOTO Tea». —
Jloctyn ceoGomusli: http:/journals.ioffe.ru/journals/editors/1

HHdbopMaImoHHbIe CIPABOYHBIE CHCTEMEL:

Cnpasouno-npaBoBas cucreMa «["APAHT» Jloctyn cBoGomHbIH: www.garant.ru
Cnpasouno-nipaBosas cucteMa «Koncynprantllntoc» JlocTyn cBoOOIHBIH:
www.consultant.ru

CoriacoBaHo:

.
3aB.0TIEIOM 10 OHOIHOTETHOMY O0CITYKHBaHUIO W B.4. Tapacosa
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12. Mamepuanvno-mexnuueckoe obdecneuenue OUCYUNIUHDBL (MOOY1).
VYueOHble ayTUTOPUH JJIsl POBEICHUS YUCOHBIX 3aHITHI OCHAILEHBI 000PY/I0BaHHU-

EM:
Ne xadunera, Ha3BaHue IlepeyeHb OCHOBHOrO 000pPY10BaHUS DakTHYeCKHUI Oowas KoinuecTBoO
B Y4eOHbIX Ka0uHeTax azipec IJI0LIa/ib, | TOCAZOYHBIX
Y4eOHbIX Ka0HHETOB M’ MecT
405 KommiekT TexHH4eckoro ocHame- | 423578, 40,7 14
Jlaboparopust HUs, Yy4eOHoro wu JaGoparopuoro | PecryGmmka Tarapcraw,
MEXaHUKHU 1 odopynoBanus: JIKM-2 «3akonsl me- | r. HmwkHekamck,
MOJIEKYJIAPHOI xaHuKuy; Hacoc KomoBckoro; mukpo- | mp. Crynenueckas, a.11
¢busukn BECHI .
(Ne 67 momemenus B cooT- | MeOesib: CTyNbs, CTOJBI, OCKA ayau-
BETCTBUH C JOKYMEHTaMH | TOpHasd, mkag KHIDKHBIH.
0r10po TexHH4eckoi MHBeHTa- | HaGop y4eOHO-HATJISIAHBIX MOCOOMIA:
pH3aImn) Macchl Tel, IOJUTPOIHBIE IPOIECCHI,
MOCTOSIHHBIE ~ (DU3MUYECKUX — BEIMYHH.
OOopynoBanue U MaTepuaibl, odec-
nevynBammue codjroaeHne TpedoBa-
HMIl moxapHoii 0Ge30macHOCTHM M
OXpaHbl 310POBbSI 00yYaKOLIUXCH:
OTHETYIIHTENb; OMOBEUIATENb; JaTYMK
3aIbIMIICHHS
406a KommuiekT TexHH4ecKkoro ocHame- | 423578, 19,1 6
Jlaboparopust HUs, Yy4eOHoro wu JmaaGoparopuoro | PecryGmmka Tarapcraw,
OINITUKH obdopynoBanus: peppaxkromerp UPD- | r. Hwkuekamck,
(Ne 20 momemieHus B cooT- | 45462 M. mp. Ctynenueckas, a.11
BETCTBUH C JOKyMeHTamH | MeOeab:  CTynbsi, CKaMbs, CTO-
010p0 TEXHHUYECKOW MHBEHTa- | JIBI, mkad.
pH3aImn) OOopynoBanue U MaTepuaibl, odec-
neyuBampmme codjronenne TpedoBa-
HHMIl mNoxkapHOil 0Oe3omacHOCTM H
OXpaHbl 3/I0POBbS  O0YYAIOIIMXCS:
OTHETYIINTENb; OMOBEUIATENb; JaTUMK
3aIbIMIICHHSI.
411 Mebenn: Ctyinbsi, ckambs, cTObl, goc- | 423578, 81,3 56
Aynuropus Ka ayJIUTOpHAsI. Pecrry6nmka Tarapcran,
JUISL IPOBEACHHUS ObGopynoBanne W MaTepuaiasbl, odec- | T. HmwkHekamck,
JICKIIMOHHBIX 3aHATHH | meynBawmme codawaeHne Tpedosa- | np. CryneHdeckas, 1.11
(Ne 18 momemeHust B COOT- | HMii MOKApHOW  0e30MacHOCTH M
BETCTBUH C JOKYMEHTaMH | OXPaHbI 310POBbSl 00y4YalOIIUXCS:
010p0 TEXHHUYECKOW MHBEHTA- | OMOBEIATENb.
pH3anun)
403 KommiekT TexHHYecKkoro ocHame- | 423578, 41,9 24
Jlaboparopus HUs, Yy4eOHoro wu JaGoparopuoro | PecryGmmka Tarapcraw,
9JIEKTPUYECTBA odopyaosanus:JIKD-2. r. Hmwxuekamck,
Y MarHeTusma Meoenn: CTYJbsl, CKaMbsl, cro- | mp. CtyaeHudeckas, a.11
(Ne 64 momemieHust B COOT- | Jibl, JOCKa ayJUTOpHAs.
BEeTCTBUM C JoKyMeHTamu | HaGop y4yeOHO-HAIISAHBIX NMOCOOMIA:
010p0 TEXHHUECKOW MHBEHTa- | 3IEKTPOM3MEPHTEIbHBIE TPUOOPHI.
pH3aImn) O0opynoBanue U MaTepuaibl, odec-
neyupampmme codjronenne TpedoBa-
HHMIl mnoxkapHOil 0Oe3omacHoCTM H
OXpaHbl 3/I0POBbS  O0YYAIOIIMXCS:
OTHETYIINTENb; ONOBENIATeNb; JaTYNK
3abIMJICHHSI.
406 Mebenb: CTyabs, CKaMbsi, CTOJIbI, qoc- | 423578, 61,5 40

Aynuropus

JUISL IPOBEACHHUS
TIPAaKTHIECKHUX 3aHATHH

(Ne 63 momemieHus B cOOT-
BETCTBHUM C JJOKyMEHTaMH
OIOpO TEXHUYECKOW HWHBEHTa-
pH3anumn)

Ka ayAuTOpHas, IUKa(bl KHIDKHBIC.
OOopynoBanue U MaTepuaibl, odec-
neyupampmme codjronenne TpedoBa-
HHMIl mNoxkapHOil 0Oe3omacHOCTM H
OXpaHbl 3/I0POBbS  O0YYAIOIIMXCS:
OTIOBEIATeNb; JATYUK  3aJbIMIICHHS.
HaGop yyeOHO-HArJISAHBIX MOCOOMIA:
Y4eOHHUKM U Y4YeOHbIe moco0us: cupa-
BOYHBIE MaTepHaNbl; COOPHUKHU 33/1a4 U
3aJaHUMH.

Pecny6nuka Tatapcran,
r. HuxHekaMmck,
rp. Crynenueckas, a.11




Kabuner 401, ocHallleH KOMITBIOTEPHON TEXHUKOM:
1. KommproTep ¢ BO3MOXHOCTBIO MOJAKIIOUEHUS K ceTu «MHTepHeT»
JOCTYIIOM B DJIGKTPOHHYIO HWH(POPMALIMOHHYIO Cpeay
HXTH. Homyckaercst 3aMmeHa 000pyA0BaHUS €r0 BUPTYAJIbHBIMU aHAJIO-

o0ecIrieueHbI

ramm.

JIuneH3upoBaHHOE MPOTPAMMHOE 00eCIieYeHHUe U CBOOOJIHO PacIpOCTpaHs-
eMoe IporpaMMHoOe obecredeHue, UCIoNb3yeMoe B yIeOHOM IMpolLiecce Mpu OCBO-

CHUU NJUCHUIIIINHBI «(DI/IBI/II(a»:
1. Microsoft Windows XP,
2. Microsoft Office 2007.

13. O6pa3oBaTe/ibHbIE TEXHOJIOTMH
VY nenbubii Bec 3aHaTuid 30 yacoB no ouHou popme oOyuenus (18 yacos mo
OYHO-3a04YHOM, 6 4acOB MO 320YHOM ), TPOBOJIMMBIX B HHTEPAKTUBHBIX (opMax, s
TUCTUIUTNHBI «DHU3MKay M0 HAMPaBICHUIO MOATOTOBKH XUMHUYECKas TEXHOJIOTHSL.
OcHOBHBIE HHTEPAKTUBHBIE (POPMBI IPOBEICHNS YU€OHbIX 3aHATHH:
* TBOPYECKHUE 3a/IaHNUS;
* paboTa B MaJIbIX TPYyIMIIaXx;
* U3y4YECHHE U 3aKperIeHHEe HOBOrO0 MaTepualia Ha MHTEPAKTUBHOM JIEKIIUU
(;ekmus-6ecena, mpoOeMHast JICKITUs, JICKIUsI-BU3yaTn3allus);
* 00CyXKJeHHe U pa3peuieHre mpodsieM («COCTaBJICHUS alTOPUTMA PELICHUS
bu3nyeCKuX 3a/1a4», «COCTABICHUE OMIOPHBIX KOHCIIEKTOBY);
* BBINOJIHEHNE BUPTYaJbHBIX SKCIIEPUMEHTAJIbHBIX 33JJaHUI B X0OJI€ BBITIOJIHE-
HUA J1a00paTOPHBIX paboT

Tema Bup 3anstus WNurtepaktuBHas hopma Yacel
0/03/3
Mexanuka moctymnarens- | Jlekmus- PaGora ¢ rpadpukamu kuHeMaTHueckux | 1/1/-
HOTO JBUKCHHSI MAaTEpU- | BU3YAITH3AIUs BEJIMYMH.
QJIbHOM, TOYKH U TBEPIO- CocraBjeHHE OIMOPHOrO KOHCmekTa B | 1/-/-
ro Tena. BUJIE TAOJHUILI OOECIIEUUBAIOIIEN CH-
CTeMaTHU3alMI0 3HAHUHA MO BUAAM JIBH-
HKCHHSL.
N3mepenne  nuHeiHBIX | JlJabopaTopHas BeimonHeHne BHPTyalbHBIX OKCHepu- | 2/2/-
pa3MepoB. pabora MEHTAQJIBHBIX 3aJlaHUi B XOJ€ BHIMOI-
HEHHUsI TaOOpaTOpHOU pabOThI
Mexannka  Bpamatenb- | JIekius- CocraBjicHHE OIMOPHOTO KOHCmekTta B | 2/1/-
HOTO JIBUYKEHUS BU3YalIHU3aIus BUJe TaOiuIBl oOecreduBaroliel Cu-
CTEMATHU3ALMIO 3HAHUI
Omnpenenenne yckopenus | JlabopaTopHas CoBMecTHass TpynmnoBas YaCTHUYHO- 4/-/-
CWJIBI TSDKECTH IPHU CBO- | paboTta MOMCKOBAs JESATEIILHOCTh MPHU BBITION-
00JIHOM TIAJICHUU TEI. HEHHUU JTaOOPATOPHBIX padoT.
MonexymsipHo- Jlexumsi- Pabora ¢ rpapukamu ¢usuueckux Be- | 2/1/-
KUHETUYeCKasi TEOpHsl ra- | BU3yalIHu3alus JUYHH.

30B.




Omnpenenenne yHuBep- JlaGopaTopHas CoBmecTHass rpymmoBast —vacTtuuho- | 4/2/2
callbHOM Ta30BOi 1mocTo- | pabota IIOMCKOBAsl JEATEIbHOCTh IIPU BBIIOJI-
STHHOM METOJIOM OTKAuKH. HEHHUHU JTaOOPaTOPHBIX padoT.
[TepBoe HauaIO TEPMO- Jlexrusi- CocraBjieHHEe OIMOPHOrO KOHCmekra B | 2/1/-
JTUHAMUKH. BU3YaITH3aIUs Bujie TaOIMIBI oOecrednBarouie Cu-
CTeMAaTHU3allMI0 3HAHUI 110 Ta30BbIM 3a-
KOHaM M TIepBOMY Haualxy TepMOJUHA-
MUKH.
Hroro B 1 cemecTpe B uHTepakTHB-
Hoil popme:
Jlexmmii 8/4/-
Jla6.3ansThii 10/4/2
ITocrostaubI anexTpude- | [IpakTueckoe [MpakTHueckoe 3aHATHE C MCHONB30Ba- | 4/2/2
CKUI TOK 3aHATHE HUEM CUMBOJIMYECKUX CXEM II0 pacueTy
anekTpuueckux uHenei. CoBmecTHOE
COCTaBJICHHE alrOpUTMa pElIeHus 3a-
nad o merony Kupxrodda.
DNeKTpOMarHuTHele KO- | Jlekumsi- CocraBjeHHE OIMOPHOrO KOHCmekTa B | 2/2/1
neGaHus BU3YalIHU3ausl Bujie TaOIMIBl oOecredrBarouie Ccu-
CTeMaTHU3alli0 3HAHUM MO MpeBpalle-
HUIO SHEPTHH B JIEKTPUUECKOM KOHTY-
pe u  u3oOpaxeHue  rpaduKoB
M3MEHEHHsI 3apsijia, CHIIbI TOKa, DHEp-
UM DJIEKTPUYECKOTO M MarHUTHOTO
MOJISl C TEUEHUEM BPEMEHHU.
DneMeHThl reomeTpuue- | Jlekmms- CocraBjeHne OMOpHOro KoHcmekra B | 2/1/1
ckoil ontuku. MHTepde- | BU3yanuzauus Bujie TaOIMIBl oOecredrBarouie Ccu-
pennust cBera. Jludpak- CTEMATU3AIMI0 3HAHWI 10 T€OMETpHU-
U CBETA. YEeCKOM OITHKE.
JIeKIust ¢ MCIOJIB30BAHUEM PUCYHKOB, | 2/1/-
4epTexKe U CcXeM, 00eCIeuuBaIONINX
YCBOEHHE HOBOM MH(MOPMAITIH.
OnpeneneHue JJIMHBI JlaGopaTopHas CoBMecTHass TpynmnoBas YaCTHUYHO- -14]-
CBETOBOI BOJIHBI C T10- pabota MIOMCKOBAs JEATEIILHOCTh MPH BHITION-
MOIIBI0 TU(PAKITMOHHON HEHUU JIa0OpaTOPHBIX PadoT.
pEIIEeTKH.
DNeMeHTHI (U3UKH Jlexmmst [Ipobnemuass nekuus 1O CTpoeHuto |  2/-/-
aTOMHOTO Si/1pa. aToMa M BUJAaM PaJUOAaKTUBHOTO M3ITy-
YeHHs] C MPUMEHEHHEM KOMITbIOTEPHOM
MPE3eHTAINH
Hroro Bo 2 cemecTpe B wuHTepakTHB-
HOM (popme:
Jlexkuuii 8/4/2
Jla6.3ausaTHii -14/-
Ipakr.3anATuii 4/2/2
Hroro yacoB B HHTEP- 30/18/6

aKTUBHOI opme
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