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44.03.01 TexHOJIOTHSA C OCHOBAMH IPEANPHHAMATENLCTBA (3, 2025).plX
44.03.01 IMemaroruueckoe 0Opa3oBaHUe
Hamnpagsnennocts (npoduiib) 00pa3oBaTeibHOM MporpaMMbl TeXHOJIOTHS C OCHOBAMU

YacoB 1o yueOHOMY IUIaHy

B TOM YHCJIC:

ayJIUTOPHBIC 3aHATUS

caMOCTOsTeNIbHAs paboTa

KOHTaKTHast paboTa BO BpeMs

npomexytouHoi arrecraruu (MKP)

4aCoOB Ha KOHTPOJIb

Pacnpeue.ﬂe}me YacoB JUCHMILIMHBI 110 CeMeCTpaM

NpeANPUHAMATETHCTBA
0akagaBp
3a04Hast
53ET
180 Bupl KOHTPOIIST B ceMecTpax:
9K3aMeHBHI 1
12
159
0
8,67

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Hroro
Henens 16
Bun 3anstuit VIl PII VIl PII

Jlexuuu 6 6 6 6
JlaGopaTopHsbie 6 6 6 6
Kontposb Ha 0,33 10,33 0,33 |0,33
POMEKYTOUHYIO
aTTECTaIHIoO
(9K3ameH)
B ToMm uucne B hpopme | 2 2 2 2
MPAKT.MOATOTOBKH
Uroro aya. 12 12 12 12
KonrtakrtHast pabora 12,33 | 12,33 | 12,33 | 12,33
Cam. pabora 159 159 159 159
Yacel Ha KOHTPOJIb 8,67 8,67 | 8,67 |8,67
Hroro 180 180 180 180




IIporpammy cocTaBuI(1):

knH, [loyenm, Jlamwinyes Cepeeii Bacunvesuu

Pabouast nporpamMma AUCIIUIUTNHEL

Pduszuka

paspabotana B cootBercTBur ¢ ®I'OC BO:

DenepasbHbIi TOCYAAPCTBEHHBIN 00pa30BaTeIbHBIN CTAHAAPT BRICUIEr0 00pa30BaHusI - GakalaBpHaT 10 HANPABICHHUIO TOATOTOBKU
44.03.01 IMenaroruueckoe obpa3zosanue (npuka3 Munoo6puayku Poccun ot 22.02.2018 r. Ne 121)

COCTaBJICHA HAa OCHOBAHUH y‘IEGHOFO IJ1aHa:

44.03.01 ITenaroruueckoe oOpa3oBaHUe
HanpasnenHocts (poduib) 06pazoBarenbHON MporpaMMbl TEXHOJIOTHS ¢ OCHOBAMH NMPEANPHHAMATEIBCTBA

YTBEPXKJICHHOTO YU&HBIM COBETOM By3a 0T 25.06.2024 npoTokon Ne 8.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

D9 ®u3uku, TeXHOJIOTHU U METOTUKH 00ydeHU s

IIporokom ot 07.05.2025 r. Ne 10

3aB. kadenpoit Jlareiaiies Cepreii BacunbeBnu

CorracoBaHo ¢ npeacTaButesisiMu padoronaateneii Ha 3acenanuu HMC YTH(C), nmporokon Ne8 ot 14.05.2025r.

IIpencenarenrs HMC YTH(C) Aémmna Exarepuna AnnpeeBHa



1. IIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

®dopMupoBaHKE U COJCHCTBUE CTAHOBJICHHUIO Y CTYICHTOB MpodeccuonanbHbix komnerennuit (ITK) neparornyeckoro o0pa3oBaHus
Ha OCHOBE OBJIAJCHUS COJCPKaHUEM JMCIUILIHHBL

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

Huxn (pazgen) OIL: | F1.B.02

2.1 | TpeGoBaHus K NPeIBAPUTEIbHOI MOJATOTOBKE 00YYaIOIIETrOCs:

2.1.1 | BBoaHBI# Kypc NPUKIIaTHONH MEXaHUKH,

2.1.2 | MarepuanoBeieHIE U HOBBIC MaTepPHAIHI,

2.1.3 | Yuebnas IMIpaKTUKa 10 TEXHOJOTMYCCKUM AUCHUILIMHAM.

2.2 | JucumnauHbl (MOAYJIH) M PAKTHKH, ISl KOTOPBIX OCBOEHHUE JAHHOH JUCHUTIJIMHBI (MOIYJI51) HEOOX0IUMO KAK
npeamecTByonee:

2.2.1 | TexHn4YeCcKOE TBOPUECTBO U OCHOBBI IIPOCKTUPOBAHUS,

2.2.2 | Texuonorun GopMUPOBaHUS (YyHKIIMOHATIBHOI IPaMOTHOCTH (110 IPO(HITIO TOATOTOBKH),

2.2.3 | Opranusaiys NpOCKTHOM JAESTEIILHOCTH MO TEXHOJIOTUU

3. POPMUPYEMBIE KOMIIETEHIIN 1 THAUKATOPBI UX JTOCTUXEHUA

MIIK-2: CriocodeH ocylecTBISITh MPOEKTHYIO AeATeJbLHOCTH NP CO3JaHUU NMPeIMEeTHOM cpebl

IIIK-2.1: Barageer 3HaHUSIMHU B 00,1aCTH MPOEKTUPOBAHUS NMPeIMETHOM cpe/ibl, pa3padoTKU KOHCTPYKTOPCKOI 1
TEeXHOJIOTHYEeCKOil JOKYMEHTAIMH, B TOM YHCJIe ¢ HCIO0JIb30BaHHEM HU(PPOBBIX HHCTPYMEHTOB M MPOrPAMMHBIX CEPBHCOB

3HaTh:

VYposens 1 CBOOOJHO OPHUEHTHPYETCS B 3TANaX MPOCKTHPOBAHHSA JEATEIBHOCTH U CTPYKType
CozieprKaHNS IPEAMETHON cpebl yIeOHOH TUCIIUIIIHHEIL.

Yposens 2 XOpOILO 3HAET 3TANbI IPOCKTUPOBAHUS EATCILHOCTH U CTPYKTYPY COAEPKAHUS
IpeIMETHO cpesibl yaeOHON TUCIUIIIMHBL.

VYposens 3 B 0CHOBHOM 3HaeT 3TaIBl IPOSKTUPOBAHUS ASSATEIBHOCTH U CTPYKTYPY COAEPKAHUSL
IpeIMETHO cpesibl yIeOHON TUCIUIIIMHBL.

YmMmern:

VYposens 1 YMeeT caMOoCTOATENbHO TIAHUPOBATH OCHOBHBIE 3TAITbl yIeOHOU AEATEIHbHOCTH B
OCBOCHHH COIEPKAHNS yIeOHOH MUCIIUIIINHEL «DH3UKaY.

Yposens 2 YMeeT B OCHOBHOM CaMOCTOSITENILHO INIAHUPOBATH OCHOBHBIC JTAIlbl Y4eOHOMH
JEATEIFHOCTH B OCBOCHHHU COIEPKAHUS yUeOHOH MUCIIUTIINHEL «H3UKA».

Yposens 3 YMeeT mIaHupOBaTh OCHOBHBIE ATAIbl yUeOHOH NeATeIbHOCTH B OCBOCHUH COAEPKAHUS
yueOHOH IUCIUIUTHHEL «(PU3UKay» M10CIe KOHCYIbTAIMU C IIPEToaBaTeIeM.

Buagern:

VYposens 1 CB00OOJHO BIIaJeeT 3HAHUAMH B 00JIACTH MPOSKTUPOBAHUS ISSITEIHHOCTH B IPEAMETHON
cpefe y4eOHOH TUCIUILIHHEL, pa3paboTKH MPOEKTHOH JOKYMEHTAINH, B TOM YHCIIE C
HCIIONB30BaHUEM IIH(POBBIX HHCTPYMCHTOB.

Yposens 2 XOopo1Lo BiIaJIeeT 3HAHUAMY B 00JIaCTH IIPOEKTHPOBAHUS AEATEIBHOCTH B IPEAMETHON
cpene yueOHOI MUCIMILIUHEL, pa3pabOTKU MPOEKTHON JOKYMEHTAIUH, B TOM YHUCIIE C
UCIIOJIb30BaHUEM LIU(POBBIX HHCTPYMEHTOB.

Yposens 3 B 0CHOBHOM BiajieeT 3HAHUSIMU B 00JIACTH IIPOEKTUPOBAHMUS JIESATEILHOCTU B IIPEIMETHOM
cpene y4eOHOH IUCIHILIHHEL, pa3paboTKH MPOEKTHOH JOKYMEHTAINH, B TOM YHCIIE C
HCIIONB30BaHUEM IH(POBBIX HHCTPYMCHTOB.

MIK-2.2: [leMoHCTpUPYeT BJjajieHHe MeTOIaMH NPOEKTHPOBAHHUS U KOHCTPYMPOBAHMS NPU CO31aHUU NPeIMETHOI cpe/bl

3HaThb:

Yposens 1 CB0OOIHO BiIaJieeT 3HAHUSAMH U METOAAMH IIPOSKTHPOBAHUS M KOHCTPYUPOBAHUS YIeOHOH
JeATeNIbHOCTH P CO3JaHUH IPEIMETHOH Cpebl

Yposens 2 XOpoILIO 3HAET METOIbI IIPOEKTUPOBAHUS U KOHCTPYUPOBAHUS YUeOHOU NEATEIbHOCTU
TIPH CO3IaHUH TIPEIMETHOH CpeIbl

Yposens 3 3HaeT OTAeNbHbIE METObI MPOESKTUPOBAHUS U KOHCTPYHPOBAHUS yUEOHOM AESTENEHOCTH
TIPH CO3IaHUH TIPEIMETHOH CpeIbl

Ymern:

Yposens | CaMOCTOATENBHO YMEET OCYILECTBIIATE 0TOOP Y4eOHOr0 COAEPKaHUS IPEAMETHOM CPebl,
NPUMEHATh 3HAaHUS U METOJbI IPOSKTUPOBAHNS M KOHCTPYHPOBaHUS yueOHOI
JeSITeNbHOCTH B cooTBeTcTBHH ¢ TpeboBanusimu GI'OC OO.

Yposens 2 B 0CHOBHOM CaMOCTOSITEIBHO YMEET OCYLIECTBISATE OTOOP yueOHOTo COAEPKAHMS
MpEeIMETHOH Cpe/bl, TPUMEHSTh 3HAHHUS M METO/IbI IPOSKTUPOBAHNUS M KOHCTPYHPOBAHHS
yueOHOIl nesTenbHOCTH B cooTBeTCTBUU ¢ TpebopaHusmu OI'OC OO.




Yposens 3

YMmeer ocymecTBIsATh 0TOOp yueOHOTo coiepKaHus IPeJMETHON cpebl, IPUMEHATh
3HAHUS U METOABI IPOSKTHPOBAHUS U KOHCTPYHPOBAaHUS y4EOHOM AESTENEHOCTH B
cootBercTBHH ¢ TpeboBanusiMu GI'OC OO TONBKO MOCIe KOHCYJIBTAIMH C
IperoiaBaTeneM.

Baangern:

VYposens | JeMmoHCTpHpYyeT cBOOOJHOE BIIaICHNE 3HAHUAMH ¥ METOJJaMHU TIPOSKTUPOBAHUS U
KOHCTPYMPOBaHHMS Y4eOHOH NEeATeNbHOCTH PH CO3JaHUH IPEIMETHOM CpesIbl.

Yposens 2 JleMoHCTpHpYeT XOpolliee Blla/IeHHe 3HAHUAMHU U METO/IaMU ITPOEKTHPOBAHUS U
KOHCTPYUPOBaHUS Y4eOHOH JeITeNbHOCTH MPH CO3JIaHUU TPEIMETHOM CpeIpl.

VYposens 3 Brnageer npuMenennem 3HaHHUI U METOIOB MTPOEKTUPOBAHMUS M KOHCTPYHUPOBAHUS

lee6H0171 JCATCIIbBHOCTHU IIPHU CO3JaHUN HpeL[MeTHOﬁ Cp€abI TOJIBKO ITOCJIE KOHCYJIbTalluU C
MperoaaBaTejICM.

IIITK-2.3: /IeMOHCTPUPYeT HABBIKH Pa3padoTky 00beKTOB NPeIMeTHOI cpebl H HOBBIX TeXHOJOTHYECKHX pelleHunii

3HaThb:

Yposens | CB0OOIHO BlIa/Ie€T HaBbIKAMU Pa3pabOTKU OOBEKTOB MPEIMETHOM CPpeabl U
KOHCTPYMPOBaHHS HOBBIX TEXHOJIOTHUECKUX PEIICHHUH.

Yposens 2 Xopo1o BiazieeT HaBbIKaMu pa3paboTK 0ObEKTOB MPEAMETHOM Cpellbl U
KOHCTPYUPOBAHUS HOBBIX TEXHOJOIMYECKUX PEUICHUH.

VYposens 3 Brnaneer HaBbIkaMu pa3pabOTKH 00BEKTOB MPEIMETHON Cpebl 1 KOHCTPYHPOBAHHUS HOBBIX
TEXHOJIOTHYECKUX PEIICHUH, HCIIBITHIBAS 3aTPYAHEHHUS HA OTAEIBHBIX dTarax
MIPOEKTHPOBAHHUS.

YMmern:

Yposens | YMeeT pa3pabarbIBaTh pa3InuHble 00BEKTHI IPEAMETHON Cpelibl U KOHCTPYHPOBATh HOBBIE
TEXHOJIOTHYECKUE PEIICHHs, B TOM YHCIIe HHPOPMALOHHBIE.

VYposeHns 2 YMeer pazpabarbiBaTh OT/ACIbHBIC 00BEKTHI IPEAMETHOMN Cpeibl 1 KOHCTPYHUPOBATh HOBBIC
TEXHOJIOTHYECKUE PEIICHHs, B TOM YHCIIe HHPOPMALIOHHBIE.

Yposens 3 YMeeT pa3pabarhIBaTh OTAENIbHBIE 0OBEKTHI IPEIMETHOM Cpeibl U UCTIONb30BaTh HOBLIE
TEXHOJIOTHYECKUE PEIICHHs, B TOM YHCIIe HHPOPMALIOHHBIE.

Baaners:

Yposens | JleMOHCTpHUpYeT HaBBIKK Pa3pabOTKU pa3IMYHBIX 00BEKTOB MPEMETHON Cpelbl U
KOHCTPYHUPOBAHUS HOBBIX TEXHOJOTMYECKHUX PELICHUH, B TOM YKCIie HH)OPMAIIMOHHBIX.

VYposens 2 JleMOHCTpHpPYET HABBIKK pa3pabOTKU OTACIBHBIX 00BEKTOB MPEAMETHOMN CpeIbl 1
KOHCTPYMPOBaHHSI HOBBIX TEXHOJIOTHYECKUX PEIICHHUH, B TOM UYHCIIe HHPOPMAIMOHHBIX.

Yposens 3 JleMOHCTpUpPYET HaBBIKU Pa3pabOTKH OTAEIbHBIX OOBEKTOB IIPEAMETHOMN CPEabl U
MPUMEHEHUS HOBBIX TEXHOJIIOTHIECKUX PELICHHH, B TOM YHCIIE HHPOPMAUOHHBIX.

4. CTPYKTYPA U COAEP)KAHUE JUCLHHUIIJIMHBI (MOAY JIS)
Kon HaumeHnoBanue pa3iesioB U TeM /BH]I Cemectp / | HacoB | Komneren- | Jluteparypa | Unte | Ilpumeuanue
3aHATHA 3aHATHA/ Kype 107001 M 3JI. pecypchl | pakT.
Pazgen 1. Mexannka

1.1 Beenenwue. [Ipenmer ¢pusuku. Ousnka u 1 1 TITIK-2.1 JI1.1 J11.2 BXOIHOE
€CTECTBO3HAHNE. AHATIN3 U CHHTE3 B JI1.3J11.4 TECTUPOBaHUE
TMpoIIecce MO3HAHMS OKPYIKAIOIIeTo HacC JIL.5 JI1.6
mupa. Kunemaruka rouku. Koopaunarsl u J1.7
paauyc-BeKTOp TOUKH. MexaHuka
MOCTYNATEIbHOT0, BPAIATENbHOTO U
K0J1e0aTeIbHOTO ABMKEHHUS. /JIex/

1.2 JlaGopartophas pabora 1. "HccienoBanue 1 1 MIIK-2.1 JI1.1JI11.2 OTYET 0O
3aKOHOMEPHOCTEH CII0KHOTO JI1.3J11.4 NpOJieNIaHHO M
MeXaHH4YeCcKoro nBuxeHus ten" /J1ab/ JI1.5J11.6 naboparopHon

J1.7 pabote
13 3aKkOHBI COXpaHEeHUsI B MexaHuke /JIex/ 1 1 MIIK-2.1 JI1.1JI11.2 pelieHue 3a1a4
J1.3J11.4
JI1.5 J11.6
J1.7

14 JlaGoparophas pabora 2. [IpoBepka 1 1 MIIK-2.1 JI1.1JI11.2 OTYET 0O
CIPaBeIMBOCTH 3aKOHA COXPAHEHUS U MI1K-2.2 JI1.3J11.4 NpOJieNaHHO M
MPEBPALICHUS SHEPTHU TIPU JI1.5J11.6 nabopatopHon
MEXaHMYECKOM JIBHKeHUH Teu /JTab/ J1.7 pabote

1.5 CamocrosrenbHast paboTa CTyJIeHTa 110 1 21 TI1K-2.1
OCBOEHHIO Y4eOHOT0 MaTepHaa
pasnena /Cp/




Paznes 2. MoJsiekyJisipHast QU3NKA U
TEPMOJAHHAMHKA

2.1 Crpoenue BemectBa. OCHOBHBIC 1 TITIK-2.1 JI1.1J11.2 pelieHue 3aaa4y
I0JIOXKEHUS MOJIEKYJIIPHO-KNHETHYECKOM I1K-2.2 J1.3J11.4
Teopuu. [IpuHnnn n1eiicTBUSA 1 OCHOBHBIE JI1.5J11.6
9JIEMEHTBI TEMJIOBOTO ABUraTEs. J1.7
KoadduineHt none3Horo AeicTBHS
TEIUIOBOTO JIBUTATEJIS. 3aKOHBI
TepMoauHaMuKH. /JIex/

2.2 JIabopatopHas padora 3. 1 II1K-2.1 J1.1J11.2 OT4ET 0
DKCIIepUMEHTaIbHAS POBEPKA 3aKOHA MI1K-2.2 J1.3J11.4 MpO/IeTIaHHO N
Boitna-Mapuorra /J1a6/ JI1.5J11.6 naboparopHon

J1.7 pabote

2.3 CamocrosrenbHas paboTa CTyIeHTa 0 36 II1K-2.1
OCBOCHHIO yueOHOTO MaTepuaa MI1K-2.2
pasnena /Cp/

Pa3gen 3. 'eomerpuueckasi 1 BOJHOBast
ONTHKA

3.1 HcTopus oNnTHYECKUX OTKPBITHIL. 1 MIIK-2.1 J1.1J11.2 peleHue 3a1a4,
dotomeTpusi. OCHOBHBIC TOHATHUS TI1K-2.2 J1.3J11.4 KOHTPOJIbHAS
(dboromeTpuu (CBETOBOM MOTOK, CHIA JI1.5J11.6 pabora
CBETa, CBETUMOCTD, OCBEIICHHOCTD, JI1.7
SIPKOCTH). ['eomeTprdeckast onTuka.
3aKOHBI TEOMETPUYECKOHN ONITHUKH.

ITpoxoxaeHue cBeTa 4epes
IUIOCKONIApaUIeNbHYO ITACTUHKY U
npusMy. Onrudeckue Npuoopsl.
®doroanmapar. ['ma3 kak onTHaecKuit
npubop. JIynma. Mukpockor. Temneckorr.
[IpocBernenne onTrUKH.
Wntepdepomerpsrl. urepdepomerp
JKamena. Untepdepomerp
Maiikenscona. /JIex/

3.2 JlaGoparopnas padota 4. Uzydenue 1 TIK-2.1 JI1.1J11.2 OTYET 0O
YCTPOMCTBA M IMIPUHIHIIA PAOOTHI MI1K-2.3 JI1.3J11.4 MPOJIEIaHHON
ONTHUYECKUX TpuOopoB /J1ab/ JI1.5 J11.6 naboparopHoi

J1.7 pabore
(moxmampr)

3.3 CamocrosTensHas paboTa CTyIeHTa 110 36 MIK-2.1
OCBOCHHIO y4eOHOTr0 MaTepuala MI1K-2.2
pasnena /Cp/ MI1K-2.3
Paznen 4. DaekTpoauHaMuKa

4.1 OnexTpuueckuil 3apsa. 3aKOH COXpaHEeHUs 1 MIIK-2.1 JI1.1J11.2 peleHue 3a1ad4,
AIEKTPUIECKOTO 3apsiia. 3aKoH TI1K-2.2 JI1.3J11.4 KOHTPOJbHAS
B3aMMOJEHCTBHSI AIEKTPUIECKIX 3aPSI0B TI1K-2.3 JIL.5 JI1.6 pabora
(Kymona). Onekrpoemkocts. Kornmencarop, J1.7
COeAMHEHNE KOHIEHCATOPOB. DHEPIUs
3apsKEHHOT0 KoHzeHcaTopa. [locTosHHbII
ANEKTPUYECKUI TOK. 3aKOHBI TTOCTOSTHHOTO
3JIEKTpUYECKOro Toka. Pa3BeTBieHHbIE
anekTpudeckue nenu. [Ipasmia
Kupxroda. /Jex/

4.2 Jlabopatophas pabora 5. [IpoBepka 1 MIIK-2.1 JI1.1JI11.2 OTYET 0O
3ak0HOB OMa B IIEIH MOCTOSTHHOIO TITIK-2.2 J1.3J11.4 MPOAECTaHHOMN
Toka /J1ab/ MI1K-2.3 JI1.5J11.6 nabopaTtopHoOi

J1.7 pabore

4.3 JlabopaTopHnas pabora 6. MaruutHoe 1 MIIK-2.1 JI1.1J11.2 OTYET 0O
TI0JIE: XapaKTEPUCTUKU U 3aKOHBI. MI1K-2.2 JI1.3J11.4 MIPOJIEIaHHON
DNeKTpPOMarHuTHbIE KOJIeOaHusl. MI1K-2.3 JI1.5J11.6 nabopaTtopHoOi
DNeKTPOMarHUTHBINA KoJieOaTenbHbII J1.7 pabore,

koHTYp. ®opmyna TomcoHa.
DNeKTpOMarHuTHbIE BOJIHEL. OCHOBHBIE
MIPUHLUIEI paguocBs3u. /J1ab/

PpCIICHUC 3a1a4




44 CamocrostensHas paboTa CTyIeHTa 0 1 36 II1IK-2.1
OCBOCHHIO yueOHOIO MaTepuaa MI1K-2.2
pasnena /Cp/ MI1K-2.3

Pa3nen 5. OcHOBBI KBAHTOBOII
MeXaHUKHU U aTOMHO# pu3uku

51 OCHOBBI KBAHTOBOM MEXAHUKH. 1 1 TITIK-2.1 JI1.1J11.2 pelieHue 3anad,
HecocTosATenbHOCTh KIIaCCUYECKOM MI1K-2.2 JI1.3J11.4 KOHTPOJIbHAS
(bu3uky npu 00bSICHEHHH aTOMHBIX MI1K-2.3 JI1.5 J11.6 pabora
siBiieHnii. CoBpeMeHHbIE TIPECTaBICHUS O JI1.7

CTPOCHUH U ONITHYSCKUX CBOMCTBAX
aToMoB. [loydeHre peHTTCHOBCKUX JTydeit
U ux cBoiicTBa. Llennas peakuus. Peakuus
cunresa. [Ipobnema ynpapisieMbIx
TepMOSIIEpPHBIX peaknuii. cnons3oBanme
sinepHoi 3Heprun B Poccun. /Jlex/

5.2 CamocrosTenpHas paboTa CTyIeHTa 110 1 30 MIK-2.1 JI.1J11.2
OCBOCHHIO yueOHOTO MaTepuaa MI1K-2.2 JI1.3J11.4
pasnena /Cp/ MI1K-2.3 JI1.5 J11.6
1.7
5.3 IToaroroBka u cgava sx3amena /KPD/ 1 0,33 TIT1K-2.1 JI1.1J11.2 SK3aMeH

MI1K-2.2 J11.3711.4
II1K-2.3 JI1.5J11.6
J1.7

5.4 ITonroroBka K 9k3aMeHy /IK3aMeH/ 1 8,67 TIT1K-2.1 JI1.1J11.2
TITIK-2.2 JI1.3J11.4
TITIK-2.3 JI1.5J11.6
JI1.7

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpoJIbHBIE BONPOCHI U 3aJaHUA

Bxoganoit Tect

1. Teno GpolieHo BepTUKAIBHO BBEPX C HaualbHOU ckopocThio 10 M/c. Ecnu conpoTuBieHreM Bo3lyxa IpeHedpedb, TO 4epe3 OAHY
CeKYHy Toclie OpocKa CKOpOCTh Tejla OyAeT paBHa

1) 15 m/c 2) 10 m/c 3)5wm/c 4)0

2. KameHb CBOOOHO HaaeT ¢ KPBIIIH 3-3TaXKHOTO JoMa. HavanpHast CKOpOCTh KaMHs HallpaBlieHa TOPH30HTAIBLHO U paBHA 6 M/C.
Yepes 1 ¢ BEKTOP CKOPOCTH KaMHH 00pa3yeT ¢ TOPU30HTAIBHOM TIOCKOCTBIO YOI

1)0° 2) 30° 3) 45° 4) 60°

3. HeGomnb1110¥i KaMeHb, OpOILIEHHBIH C POBHOI FOPU30HTAIb-HOW TTOBEPXHOCTH 3€MIJIH 1IOJT YITIOM K TOPU30HTY, YIIall Ha 3eMIIIO 4epe3
2 ¢ Ha pacctosiHuH 20 M OT MecTa Opocka. Ye-My paBHa MUHUMaJbHAsi CKOPOCTh KaMHsI 32 BpeMs 1oJieta?

TurnoBble 3a1a4u 11 KOHTPOJIBHOM PabOTHI

KP1. Mexanuka

1. Manpuuk Ha caHkax ¢ oOueii Maccoit 60 Kr cityckaeTcs ¢ JieIsTHOW TOpbl M OCTaHaBIIMBaeTcs, npoexas 40 M 1o
TOPU30HTAIIBHOM MOBEPXHOCTH MocJe ciycka. KakoBa BbICOTa TOPBI, €CIIM CHJIa CONPOTHUBIICHHUS IBU)KEHHIO HA TOPU30HTAILHOM
yuactke paBHa 60 H? Cuurartp, 4TO 10 CKIOHY TOPBI CAaHKH CKOJB3WIH 0€3 TPeHMUS.

2. Manpunk Ha caHKax oOmieit Maccoit 50 xr crycTmiics ¢ sieasiHoi ropel. Koadduuuent Tpenus npu ero ABMXEHHH 110
TOPU30HTAIIBHOM NoBepxHOCTH paseH 0,2. PaccTosHue, KOTOpOe MaIbuMK IPOEXall 10 TOPU30HTAIM 0 OCTAHOBKH, paBHO 30 M.
Uemy paBHa BbIcOTa ropbI? CUUTATH, YTO IO CKIOHY F'OPBI CAHKH CKOJIB3HIN 0€3 TPEeHHS.

3. JIppkHUK Maccol 60 kr crycTiics ¢ ropsl BeicoToit 20 M. Kakoii Obuta cria COpOTHBIICHHUS €ro JBHKEHUIO 1O
TOPU30HTAIBHOM JIBDKHE MOCJIE CIIYCKa, €CJIM OH ocTaHoBuics, poexas 200 M? CunTaTth, YTO 1O CKIJIOHY TOPHI OH CKOJIB3HI Oe3
TpEHHUSL.

4. [aiiba Maccoif M HaYMHAET JBIKEHHE 10 )keno0y AB 13 Touku A U3 cocTosiHUS MOKOos (M. pucyHok). Touka A pacnosoxeHa
BhIlIe TOUKU B Ha BeicoTe H = 6 M. B npouecce npmkenns no xeno0y MexaHu4ecKasi SHeprus MIaifObl n3-3a TPEHHUs yMEHbIIAeTCs
Ha AE =2 J[x. B Touke B miaii0a BeuteTaeT u3 xkenoba mox yriaoMm o = 15° kK TOpU30HTY ¥ Magaer Ha 3emMinto B Touke D, Haxoxasmeiics
Ha OJIHOM Topu3oHTaNM ¢ Toukoi B. BD =4 M. Haiinute maccy maitGsr M. CorpoTHBICHHEM BO3yXa MpeHeOpeyb.

KP2. MonexynsapHas ¢pusuka. TepmoanHaMuka

1. Kaxoe KoIM4ecTBO TEIUIOTHI M3PAacX0J0BaHO Ha HarpeBanue MeaHoro mapa pu 0 C, eciu 00beM ero yBeJIMUMICS MPU 9TOM Ha
10?

2. MbUibHas BO/Ia BBITEKAET U3 KalMJUIApa 1O KarmisaM. B MoMeHT oTpbiBa Karu auamerp pased 1| mm. Macca karu 0,0129 .
Omnpenenuts K03)HUIHUEHT MOBEPXHOCTHOTO HATSHKEHHST MBLITBHOW BOJIBL

3. B xanopumerpe Haxoauics 1 kr ipaa. Kakoii Obuta Temneparypa Jiba, eciy nocie 100aBieHus B Kajopumerp 15 r Boasl,
nMmerotneit remneparypy 20°C, B KaJlopuMeTpe YCTaHOBHIIOCH TeIuioBoe paBHoBecue ipu  °C? TernooOMeHOM ¢ OKpyKaromien
Cpenoii M TeIUIOEMKOCTBIO KaJIOPUMETPa IPeHeOpeyb.




4. B nununape npu 20°C HaxoauTes 2 Kr Bo3ayxa noj AasneHueM Ila. KakoBa paboTa Bozayxa Ipu ero 1300apHOM HarpeBaHUU
Ha 100°C? OtBeT BbIpazuTe B KWIOMKOYIAX (KJ[K) M OKpYTJIUTE 10 LENbIX

KP3.DOnexrpuueckue siBIeHUS

1) Ha KoHIIax roOpu30HTaIBHOM TPYOBI ITHHEI | 3aKperIeHsl MOI0KUTENbHBIE 3apsaapl 1 . Haliure mosoxkeHne paBHOBECHS
IIapHKa C TOJIOKUTEIBHBIM 3apsIIOM , KOTOPBIH ITOMEIIEH BHYTPh TPYOBbI. Y CTOHUYHBO JIM 3TO MOJIOKEHHE paBHOBecHs? ByneT i
TMI0JIOKEHUE PABHOBECHS OTPULIATEIBHO 3aPsKEHHOTO LIapHKa B TPyOe YCTOHUMBBIM?

2) Toueunsle 3apsinel Kinu  Ki B3aumogpetictBoBanu B Bakyyme ¢ cuitoid 0,36 H. 3atem 3apsiel momecTunu B kepocuH. st
BaKyyMa , JUIsI KepocrHa . Ha cKobKO HaJio M3MEHUTh PacCTOSIHUE MEX/y HUMH, YTOOBI CHJ1a B3aUMO/ICHCTBHS HE U3MEHHIIach?
3) Kakas cuna neiictyet Ha 3apsz 0,1 aKi, momemeHHbIi B IoJie paBHOMEPHO 3apsHKEHHOH IIOCKOCTH C IIOBEPXHOCTHOM
IUIOTHOCTRIO 3apsifa Kin/? OTHOCUTENbHAS TUAJICKTPHUUECKAs TPOHUIIAEMOCTD CPEIBI .

4) KakoBBI MOZYJIb M HAIIPaBJIEHHE HAIPSHKEHHOCTH 3JIEKTPOCTATUIECKOTO OIS, €CIIM HaXOJSIIAsICs B HEM MBIJIMHKA MAacCOH T U
3apsIoM  DJIEKTPOHOB HenozBwkHA? IIbUIMHKA HAXOAUTCS B MOJIE TSHKECTH 3€MIIH.

KP4. OnTuka

1) Mo MeaneHHO ABIKYLIMMCS KopalieM ¢ BepTUKAIbHBIMU OOpTaMH IUIBIBET Pa3BEAYHUK B JIETKOM BOJIOJIA3HOM KOCTIOME.
IupuHa kopabis 4 M, riy6GrHA morpyxeHus ero aauma 1,5 M. He6o 3aTsHYyTO CILUIOMIHBIM 00JIAYHBIM OKPOBOM, TIOJTHOCTBIO
pacceuBaroUM COJHEYHbII cBeT. Ha kakoM MakcCHMallbHOM PacCTOSIHUH OT JHMIIA KOpalysl TOJDKEH epKaThCs pa3BeuUK, YTOOBI
€ro He MOIJIM YBHJIETh HaXOIIMECS BOKPYT Apyrue Bojonas3bl? PaccenBanneM cBeTa BOJOU U pa3MepaMy pa3BeauuKa NpeHeOpeyb.
TTokasarenb npeoMIICHHS BOJIbI OTHOCUTEIILHO BO3/yXa MPUHSITH PaBHBIM 4/3.

2) Ha pucyHKke moka3aHbl TOHKasi JIMH3a ¢ GOKyCHBIM paccTosinueM F u nmpeamer AB. Kakas U3 ueThIpEX CTPEIIOK MOXKET OBITh
n300pakeHneM npeamera’?

3) YcinoBuMcs cunuTaTh H300paXkeHHe Ha TUIeHKe (oToamnmnaparta pe3KiuM, eCIM BMECTO UCaIbHOTO U300paXKeHHsI B BUJIE TOYKU HA
TUICHKE T0JTy4YaeTcsi u300pakeHHe ISTHA THaMeTpoM He 0oJiee HEKOTOPOro npeAeabHOro 3HaueHus. [loaTomy, eciau 00beKTHB
HaXoJUTCs Ha (JOKYCHOM PACCTOSIHUH OT IUICHKH, TO PE3KMMHU CUUTAIOTCS HE TOJIBKO OECKOHEYHO yaJIeHHBIE MTPEMEThI, HO U BCE
MpEeIMETHI, HaXOISIIUECS Aajblile HeKOTOporo paccrosuus d. OleHnuTe MpeaenbHbIN pa3Mep IATHA, €CU pH HOKYCHOM
paccrostHun 00beKTHBa 50 MM H IMaMeTpe BXOJHOTO OTBEPCTHS 5 MM PE3KHMH OKa3aJIiCh BCe MPEIMETHI, HaXOJUBIINECS Ha
paccrosiHUsX OoJiee 5 M 0T oObekTHBa. Clenaite pUCYHOK, TOSCHSIONIHI 00pa3oBaHKE MATHA.

4) PaBHOOEIpEHHBII MTPIMOYTONIBHBIN TpeyronbHUK ABC miomiansio 50 cM2 pacrnosioeH nepeji TOHKO# coOuparoleit TMH30H

Tak, yTo ero kareT AC JIGKHUT Ha TJIaBHOM onTHYeCcKoW ocH TUH3BL. DokycHoe paccrosaue auH3bI 50 cM. Bepirina npsmoro yrioa C
JISKUT JaJibllie OT LIEHTPa JIMH3bI, YeM BeplIMHa ocTporo yria A. PaccTosHue oT neHTpa JUH3bI 10 TOYkH C paBHO y/IBOCHHOMY
(hOKyCHOMY PacCTOSHHIO JIMH3bI (CM. pUCYHOK). [TocTpoiiTe n300paxeHue TpeyroJbHUKa U HalIuTe TUIOIA/Ab Oy YHUBIICHCS

¢burypsl.

5.2. Tembl NHCBMEHHBIX PadoT

IIuceMeHHBIE PaOdOTHI HE IPEYCMOTPEHBI

5.3. ®oH OLIEHOYHBIX CPEACTB

KoHTpobHO-U3MepUTENbHBIE MATEPHAIIB U1 IPOMEKYTOUHOU aTTecTauuu «Bonpock! k 9k3aMeHy 10 JucuuIuiuHe «Du3ukay.
Paznen 1.Mexanuxa.

Tema 1.1. Kunematuka.

1. Mexanunueckoe auxeHne. OTHOCUTEIbHOCTh MEXaHUUECKOTO ABIKEHHUS. CUCTEeMbI 0TCUETa. XapaKTePUCTHUKU MEXaHUIECKOTO
JBIDKCHUSL: IIEPEMEIIIEHUE, CKOPOCTh, YCKOPEHHE. 3aKOH CIIOXKEHHS CKOPOCTEH B KJIaCCHYECKOH MexaHuke. Buasl Mexannueckoro
JBIDKCHUSI: paBHOMEPHOE, PaBHOYCKOPEHHOE: UX aHAIUTHYECKOE U rpaduueckoe omicaHue.

2. JIBU>K€HUE 10 OKPY>KHOCTH C IIOCTOSIHHOH 110 MOZYJIF0 CKOPOCTBIO U €r0 XapakTepucTuky. Tema 1.2. Jlunamuka.

3. Bzaumogeiictue Ten. Ilpunnun cyneprno3unuu cuil. 3akoHsl JuHaMUKU HeroTona. Cuna. Cuiibsl B IpUpPOJIE: CHIIBI YIIPYTOCTH,
cuibl TpeHus (Buabl TpeHus). KoaddunueHt Tpenns ckonpxeHus. Y4eT U UCTI0Ib30BaHUe TPEHUs B ObITY U TexHUKE. Tpenue B
JKUJIKOCTSIX U rasax.

4. Cuna TspKecTH. 3aKOH BCEMUPHOTO TATOTeHus. HeBecoMOCTb.

5. PaBHOBecue TBeporo tesa. MOMEHT cuilbl. Y CIIOBUs paBHOBECHs TBEpAOTro Tesa. Buasl paBHoBecus. [IpuHuun Mmunumyma
MOTEHIHANbHON SHEPTUHU.

Tema 1.3. 3ak0oHbBI COXpaHEHUSI B MEXAHUKE.

6. IMmynbc Tena. 3aK0OH COXpaHEHUs UMITyJIbca. PeakTUBHOE OBHXKEHHUE. 3aKOH COXPAHEHUs SHEPruu. TeopeMa 0 KHHETUYECKOH
SHEPrHu.

7. PaboTa 1 MOIIHOCTH B MEXaHHKE. 3aKOH COXpaHEHHUs MOMEHTa uMItyibca Tema 1.4. Mexannueckue KojaeGaHUs U BOJIHBI.

8. MexaHnuueckue KouebaHus. AMIUTUTYAA, IEPHOJ, YacTOTa, Pasza konebaHnuii. CBOOOTHBIC U BBIHYK/ICHHBIE MEXaHHUECKHUE
KoneOaHust. MexaHu4ecKue BOJTHBL. 3BYKOBbIE BONHBI. YIIBTPa3ByK M €T0 HCIOJIb30BaHIE B TEXHUKE M MEIHLIMHE.

Pazgen 2. MonekyispHas pU3nMKa 1 TEPMOJUHAMUKA

Tema 2.1. OcHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO — KUHETUYECKOH TEOpUH.

9. HabnroeHus U OMbITHL, TOATBEPKAAIOLINE AaTOMHO-MOJIEKYJIIPHOE CTpOEHHE BellecTBa. Macca U pa3Mepsl MolleKyll. TemnnoBoe
JBHKEHUE.

10. U neanbHelii ra3. BeiBo OCHOBHOTO ypaBHEHHsI MOJIEKYJIIPHO-KMHETHYECKOM TEOpUHU HIealbHOrO ra3a. TeMmnepaTypa Kak
Mepa CpeHelH KMHEeTHYeCKOl YHepruy MoJieKyl. [lnuHa cBo6oaHoro npodera

Tema 2.2. ArperaTHbie COCTOSIHUS BelIeCTBa U (Da30BbIC MEPEXOIbI.

11. OObsAcCHEHHE arperaTHBIX COCTOSIHUM BELIeCTBa Ha OCHOBE aTOMHO-MOJIEKYJISIPHBIX MIPEACTaBIcHUH. CBsI3b MKy JaBICHUEM
U CpeHell KNHETUYECKON SHEpruen MojieKy raza. Moneinbs cTpoeHus TBEpAbIX Tel. MexaHnuecKkue CBOMCTBA TBEPIBIX TEI.




AMopdHble Tena 1 KHUIKUE KPUCTAUIBL. VI3MEHeHMs arperaTHbIX COCTOSIHUI BelecTBa.

12. Mopaens cTpoeHus KuaAKoCcTH. HachlllieHHbIe 1 HEHACBILIEHHBIE TTapbl. 3aBUCUMOCTD JaBJICHHs HACBHIIIEHHOTO apa OT
Temneparypsl. Kunenue. 3aBucUMOCTb TeMIIEpaTypbl KMIeHUs OT AasieHus. Kputuyeckas temnepatypa. BinaxHocTs Bo3myxa.
IloBepXxHOCTHOE HATSHKEHUE U CMadMBaHUE.

13. Kpucrammnueckue Tesia 1 UX CBOWCTBa. MOHOKPHUCTAIUIBI U TIOJIMKPUCTAILIBL. AMOPQHBIE Tesla. DKCIIEpUMEHTAIbHbBIE METOIbI
W3y4YeHHs] BHYTPEHHETO COCTOSHUS KprcTaiuioB. Jledexrsl B kpucramwiax. CriocoObl MOBBIMIEHUS IPOYHOCTH TBEPBIX Tell.
Tema 2.3. OCHOBBI TEPMOIMHAMHKH.

14. BayTpeHHss sHeprus crocoObl ee n3MeHenus. [1epBelii 3akoH TepMoauHaMuky. [IpumeHeHue nepBoro 3akoHa
TEPMOJIMHAMUKH K MU30IPOLIECCAM.

15. TenioBbIe MALIMHBI, UX YCTPOMCTBO W MPHHLIUI JeicTBHSA. HeoOpaTuMOCTh TEIUIOBBIX MpolieccoB. BTopoii 3akoH
TEPMOJUHAMHUKH U €r0 CTaTUCTUIECKHUA cMBICT TeroBble qBUTaTeNl 1 oxpaHa okpyxaromien cpeasl. KI1/] TermoBeIx aBurarenei.
Paznen 3. 'eomerpuueckas u BoiHOBas OnTrka

16. 3aKoH NPSAMOJIMHEHHOTO PacIpOCTpaHEHUs CBETa. 3aKOHbBI OTPAXXEHUs U MpesioMyieHus ceera. [lonHoe BHyTpeHHEee
OTpakeHHE.

17. JIunzel. @opmyia ToHKOH auH3bL. [TocTpoeHue nzo0pakeHul B JIuH3e

18. CBer kak 3jekTpoMarHuTHas BojHa. MHTepdepenuus ceera. OnbitT FOHra. KorepenTHsie BosHbl. [[BeTa TOHKHX IJICHOK U
IpUMeHeHNe HHTeppepeHIInH.

19. Dudpaxuus ceera. 3oubl Openens. JuppakunoHHas pemeTka Kak CleKTpalbHbINA TPHOOpP.

20. [lucniepcus cBeTa U MOJISIPU3AIIHSI CBETA.

21. Pa3nuuHble BUIBI DJICKTPOMAarHUTHBIX U3JIyUYe€HUH, UX CBOMCTBA M PAKTHUECKOE IIPUMEHEHHE.

22. Onruueckue npudbopsl. Paszpemaromnas cnocoOHOCTh ONTHYECKUX TPUOOPOB.

Paznen 4. DnexTpoanHaMuKa.

Tema 3.1. DnexTpudeckoe moIe.

23. B3anmogeiicTBre 3apsHKEHHBIX Tell. DIeKTPUIeCKUN 3apsil. 3aKOH COXPAaHEHUs dIIEKTPHUUECKOTo 3apsaaa. 3akoH Kymnona.
Dnextpuyeckoe moe. HanpsukeHHOCTS diexTprdeckoro moiist. [lorenmman moms. Pazaocts moteHnmanoB. CBsi3p MEXIY
HaNPsHKEHHOCTHIO U Pa3HOCTHIO IIOTEHIIUAIIOB.

24. TIpOBOAHUKH B JIEKTPUIECKOM T10JIe. DiieKTprueckas EMKkocTh. KonaencaTop. J(MAJIEKTPUKHU B 3JICKTPHYECKOM IIOJIE.

Tema 3.2. 3aKOHBI TOCTOSIHHOTO TOKA.

25. TToCTOSTHHBIHN 3JICKTPUYECKUIN TOK U YCIIOBHS €r0 CYIIECTBOBAHUS. DJIEKTPUIESCKHIA TOK B MeTauiax. [Ipuposa 3JeKTpuIecKoro
Toka B Metasuiax. Cuia toka. HanpspkeHue. DIeKTpuiecKkoe COMpOTHBICHUE. 3aBUCUMOCTh COTIPOTHBIICHUSI METAIJIOB OT
Temneparypsl. CBEpX1poBOIUMOCTD

26. O/1C uctounnka Toka. 3akoH OMa I OTHOPOJHOTO M HEOTHOPOJHOTO YYacTKa MEeKTpUIecKoi rermu. 3akoH OMa I TOJTHOM
nemnu. Kopotkoe 3aMbikanme.

27. TennoBoe AeHCTBUE 3IEKTPUIECKOro Toka. 3akoH Jxoyia — JleHna. Pabora 1 MOITHOCTH 3JIEKTPHUYECKOTO TOKA.

Tema 3.3. DnekTpU4YecKuil TOK B pa3IMYHbIX cpeax.

28. TTonynpoBoauukyu. CoOCTBEHHAs U IPUMECHAS IPOBOIUMOCTb ITOJTYIIPOBOJAHUKOB. [10TyIPOBOAHUKOBEIH IO/,
INoaynpoBoJHUKOBBIE IPUOOPHIL.

Tema 3.4. DIeKTpOMarHUTHBIE SIBICHUS.

29. MaruuTtHoe nose. [locTosHHbIE MAarHUTBI M MAarHUTHOE N0JI€ TOKA. MIHAYKIMS MarHUTHOTO 1oJisi. MarHuTHeIi notok. Cua
Awmnepa. [TpuHImn geficTBUA 3JIEKTPOABUTATENA. DIEKTPOU3ZMEPHUTEIIbHBIE TPHOOPHI.

30. SIBeHue 2IEKTPOMAarHUTHOM HHAYKIMK U 3aKOH 2J1eKTpoMarHuTHO unaykuun ®apanes. Buxpesoe anekrpuyeckoe noie.
IIpasuno Jlenna. Camonnaykuus. UnnyktuBHocTh. [IpuHIun neictBus anekrporenepatopa. IlepemenHslil TOK.

31. Tpaucdopmarop. [IpousBoacTBo, nepenava u norpedieHne eKTpudeckoi s3neprun. [Ipodiema sHeprocHadxeHus. TexHuka
6€30MacHOCTH B 00OPAIIEHUH C HJIEKTPUIECKUM TOKOM.

Tema 3.5. DeKTpOMarHUTHBIE KOJIEOAHHS H BOJHBL.

32. KonebarenbHblil KOHTYp. CBOOOAHBIE M BRIHYKICHHBIE JICKTPOMAarHUTHBIE KoJieOaHus 1. AKTHBHOE CONIPOTHUBIICHHUE.
DNeKTpUUYECKUHA PE30HAHC.

33. DneKTpOMarHuTHOE I10JI€ U 3JIEKTPOMAarHUTHbIE BOJHBI. CKOPOCTh AJIEKTPOMArHUTHBIX BOJH. [IpuHIMITEI paguocBs3u u
TEJIEBUCHUS.

Paznen 5. OCHOBBI KBAHTOBOI MEXaHUKHU U AaTOMHOH (HU3UKH

Tema 5.1. KBanToBas onTuka.

34. Crpoennue atoma. OmbiTel Pesepdopaa. KanTossie moctynatsl bopa. Ombitel @panka u 'epria. [IprHIHI COOTBETCTBHSL.
35. T'umore3a Inanka o kBanTax. @oto3ppext. PoToH. BOHOBBIE U KOPIYCKYJISIpHBIE CBOICTBA CBeTa. TEXHHUECKHE
YCTPOWCTBA, OCHOBaHHBIE HA HCIOJIB30BaHUU (PoTod(hdekTa.

Tema 5.2. ®u3nka aTomMa u aTOMHOTO sI/Ipa.

36. Ctpoenue aToma: IiaHeTapHas Mojieib 1 Mojeib bopa. [lornomenne u ucnyckanue cera aromoM. KBaHToBaHue 3HEpruu.
IIpuHumn nelcTBYS U UCIOIB30BAHUE JIa3epa.

37. CtpoeHue aTOMHOTO sifipa. SlnepHbie cuiibl. DHeprus cBsi3u. CBsI3b MacChl U SHEPTHH. Y AeTbHAS SHEPTHUS CBSA3H U IPOYHOCTH
aaep.

38. PaguoakTHBHBIC H3JIyUYeHHS U UX BO3IECHCTBHE HA KHUBbIE OPTaHU3MBI.

39. SAnepHble peakiyy. BriaeneHne u NoOroneHne SHEPTuu B AJIepHbIX peakuusax. LlenHsie suepHele peakuuu. TepMosiaepHble
peakuun. [IpoGiemsl spepHOM SHEPTeTHKHI

40. DneMeHTapHBIE YAaCTULBI M UX CBOMCTBA. AHTHYACTHLIBI. B3anMHble peBpalieHus 4acTUll U KBaHTOB. DyHIaMeHTalbHbIE
B3aMMOJCHCTBHUS.

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB




6. YYHEBHO-METOAMYECKOE U TH®OPMAIIMOHHOE OBECHEYEHUE JUCHUIIIMHBI (MO1Y JIs)

6.1. PexoMeHnnyemas quteparypa

6.1.1. OcHoBHas quUTEpaTypa

ABTODBI, COCTaBUTENHN 3arnaBue W3narenscTBO, TOI

JI1.1 |[MuxeesB B. A., ®uzuka: yueObHoe ocobue Tromens: TromeHCKUI
Muxeesa O. b., TOCYJIapCTBEHHBIN YHUBEPCUTET,
®naru B. M. 2013

JI1.2 | Hukepos B. A. ®dusuka: COBpeMEHHBIH Kypc: yueOHUK Mocksa: Jlamkos u K°, 2019

JI1.3 | KanToposuu C. C., O6mast pusnka: MexaHuka: ydeOHoe mocooue ExarepunOypr: M3natenscTBo
[Mepmuxun /1. B. Vpanbckoro yHuBepcureTa,

2012

JI1.4 | PomanoBa B. B. ®dusuka: npuMepsl penIeHus 3a1ad: yueOHoe nmocodue Munck: PUIIO, 2017

JI1.5 | Ierpos H. 1O., ®usuka. BBOIHBII Kypc: OCHOBBI MOJICKYJISIPHON (PU3HKH U Hoocubupck: HoBocubupckwuii
Kpenesa E. ., TEPMOJIMHAMUKH: y4eOHOE mocooue rOCYIapCTBEHHBIN TEXHUYECKUH
Tapacenko H. B., yHuBepcuter, 2018
Mupcusnos M. P.

JI1.6 | Ilerpos H. IO., ®wuszuka. BBOAHBIN Kypc: 3TIEKTPOCTATHKA W 3aKOHBI IIOCTOSTHHOTO Hoocubupck: HoBocubupckuii
Kpenesa E. 1., TOKa: yueOHoe rmocodue TOCYAapCTBEHHBIN TEXHIIECKUN
Tapacenko H. B., yHuBepcurteT, 2019
Kocrrouenko B. A1,

Mupcusnos M. P.

JI1.7 | Ilerpos H. 1O., ®uzuka. BBogHbII Kype: MexaHHKa: ydyeOHOe mocodue Hosocubupck: HoBocubupckuit
Kpenesa E. 1., TOCYAapCTBEHHBIN TEXHUUECKUN
Mupcusnos M. P. yHuBepcuret, 2017

6.3.1 JIneH3noHHOE ¥ CBOOOHO PaCIPOCTPaHsieMOe MPOrPaMMHOe o0ecredeHne, B TOM YHCJIe 0Te4eCTBEHHOT0
NMPOU3BOJCTBA

JIn1s1 0cBOEHUS AUCHUILIMHBL HEOOXOIUM KOMIIBIOTED ¢ TpadHuecKOi ONepaioHHON CUCTeMOH, OQUCHBIM TAaKETOM HMPUIIOKEHHIH,
UHTEepHET-Opay3epoM, mporpammoii juis utenust PDF-¢aiinos, mporpammoii uis mpocMoTpa n300paxeHuit ¥ BUACO(DalIoB U
IporpaMMoi Jyist paboThI ¢ apXUBAMHU.

6.3.2 Ilepeuensn npodeccnoHAIBLHBIX 023 TAHHBIX H HHGPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

1. Elibrary.ru: snexrponHas 6ubnroreynast cucrema : 6a3a JaHHBIX COJICPIKHUT CBEICHUSI 00 OTCUCCTBEHHBIX KHUTAX U
TIEPHOTNYECKHX U3IAHMAX TI0 HAYKe, TEXHOJIOTHH, MEUITMHE 1 oOpasosanuio. Ampec: http://elibrary.ru. Pexxum nocryma:
MupuBuayanpHblil HEOrPaHUUEHHBIH JOCTYIL.

2. DneKTpOHHO-OMOIMOTe Hast cucTeMa «Y HUBEpCHTeTCKas OubnnoTeka ornaiiay. Aapec: https://biblioclub.ru. Pexxum moctyma:
MupuBuayanpHblil HEOrPaHUUEHHBIH JOCTYIL.

3. DiexTpoHHO-0nOIMoTeYHAst cucTeMa n3natensctBa «JIAHby. Anpec: e.lanbook.com. Pexxum nocryna: VHauBHaya bHbIH
HeorpaHHYEeHHBIH JTOCTYII.

4. O6pasoBarenbHast wiarhopma «tOpaitm». Anpec: https://urait.ru. Pexxum nocryna: MHIuBUy allbHBIH HEOTPAHHYEHHBIN OCTYIL.
5. UC Aururuiaruar: cucrema obHapyxeHust 3auMcTBoBanuid. Anpec: https://krasspu.antiplagiat.ru. Pexxum mgocryma:
MupuBuayaneHblit HEOrpaHUUEHHBIH JOCTYIL.

7. MTO (o6opyaoBaHue U TeXHMYECKHE CPEACTBA 00yUeHMs)

IlepeyeHpb y4eOHBIX ayJUTOPHUIl U TIOMEIICHNH 3aKpeIUIsIeTCs €XKEeroOAHbIM PpUKa3oM «O 3aKperyIeHuH ay IMTOPUH U IOMEIICHHH B

8. METOAUYECKHUE YKA3ZAHUSA JJIAA OBYYAIOIIUXCA IO OCBOEHUIO JTUCHUIIITUHBI (MOY JIS)

MeTO,HI/I‘-IGCKI/Ie PEKOMEHAAUU 110 OCBOCHUIO T CIUTIIIIMHBI (MCTOHI/I‘ICCKHG MaTepI/IaJ'II)I)

Pexomengarum mo paboTe Ha JEKIHAX

Kax mpaBmito, IeKIus coAepKUT Kakoi-mnb0 00beM HaydHOH HH(OPMAINH, UMEET ONPEAeNICHHYIO CTPYKTYpPY (BBOJHYIO HacTh,
OCHOBHOE COfiepKaHue, 0000IIeHne, TPOMEKYTOUHBIE X HTOTOBBIE BRIBOJBI M JIP.), OTPAXKAET COOTBETCTBYIONIYIO UJIEI0, TOTHKY
PAaCKpPBITHS CYLIHOCTH PACCMaTPUBAEMBIX SBICHHH.

o cBoeMy xapakTepy U 3HAUMMOCTH cooOIIaeMas Ha JICKIIMU HHPOpMAaLs MOXKET OBITh OTHECEHA K OCHOBHOMY MaTepHally U K
JONIOJIHUTENILHBIM CBeZeHUsIM. [{enieBoe Ha3HaUeHHE MOCTIEHUX - IOMOTaTh CIYIIATEeNsIM B OCMBICIICHHHU COJCPKaHUS JIEKLUH,
YCHIIMBATh JOKa3aTeIbHOCTh N3Y9aeMbIX 3aKOHOMEPHOCTEH, PACKPBIBATh HCTOPHIO M TAITBI HAYKH, OOIIECTBEHHOH KU3HN,
B3[JIA10B, Teopuil u np. K TakuM cBeeHUAM OTHOCATCS UCTOPUUECKUE CIIPABKU, TAOIUYHbIE U APYTUE JAHHBIE, IPUMEPSI




TIPOSIBJICHUS WIIM UCTIOJIb30BAHUS TICHXOJIOTO-TIEIarOrYeCKUX 3aKOHOMEPHOCTEH B y4eOHO-BOCIIMTATENILHOM IIPOLIECCE U TIP.
Y4eOHble TUCIMIUIMHEI OTINYAIOTCS IPEAMETOM U METOAaMHU HCCIIeIOBAaHMS, XapaKTepOM yIeOHOro MaTepHaa, H3l1araeMoro Ha
JeKIUAX.

INocemenue cTyieHTaMU JIEKIMOHHBIX 3aHATHH - 1e710 KpaifHe Heo0X0auMoe, MOCKONBKY JIEKIUH BBOAAT B HAYKY, OHU JTAIOT IIEPBOE
3HaKOMCTBO C HAy4HO- TEOPETHYECKUMH ITOJIOKEHUAMU JTAHHOM OTpaciii HAyKH M, YTO OCOOCHHO Ba’KHO M YTO OYEHB CJI0KHO
OCYILIECTBUTH CTYJIEHTY CaMOCTOSTEIILHO, 3HAKOMAT C METOA0JIOTHEeH HayKu. JIeKiuy npeHa3HaueHsl U TOTO, YTOOBI 3aKJIa/IbIBaTh
OCHOBBI HayYHbBIX 3HAHWUH, ONPEACIIATh HAIIPAaBJICHNE, OCHOBHOE COJIEPYKAHUE U XapaKTep BCeX BUIOB YUEOHBIX 3aHATHH, a Takxke (1
TJIABHBIM 00pa30M) caMOCTOSATENLHON pabOThI CTYJCHTOB.

CucremMaTHYeCKOe IMOCEIIEeHNE JIEKIUH, aKTUBHAS MBICJIUTENbHAsI paboTa B X0/1€ OOBSICHEHUS IPEero1aBaTesieM YIeOHOro MaTepHana
MI03BOJISIET HE TOJBKO ITOHMUMATh U3y4aeMyI0 HayKy, HO ¥ YCIIEIITHO CIPABIIATHCS ¢ YI€OHBIMH 3aJaHUSIMU Ha 3aHATHSX IPYTHX BUIOB
(mpakTHYeCKuX, Ta00OPaTOPHBIX U T.1I.), CAMOCTOSTEILHO OBJIaAeBaTh 3HAHMSAMH BO BHEyUeOHOE BpeMsl.

PaccMoTpuM HEKOTOpbIE PEKOMEHAALMH, KaK pad0TaTh Ha JIEKIUH.

Crymate JEKIMH HaJI0 COCPEJOTOYEHO, HE OTBIIEKAsICh Ha Pa3srOBOPHI U HE 3aHUMAsICh IIOCTOPOHHUMHU JIEJIaMH.

B xoze jexuny 1oyie3Ho BHUMATENBHO CIEANTH 32 PACCYKACHUSIMH JIEKTOPA, BBIIIOJHSIS MTPe/JIaraeMble UM MBICITUTEIbHbIC
OIIepally U CTApasCh IaTh OTBETHI HA MTOCTABJIEHHbIE BOIPOCHI, HAJI0, KAK FOBOPST, CIIyIIATh aKTHBHO.

[Ipu 5TOM ciemyeT BbIpabaThIBaTh y ce0st KpUTHUECKOE OTHOIICHUE K CYIECTBYIOIINM HayYHBIM MOJIOKEHHUSIM, HE TPUHUMATh BCE
CKa3aHHOE Ha Bepy, MBITAThCSl CAMOCTOATENHHO BHUKHYTH B CYIIHOCTD H3Y4aeMOTO M CTPEMHUTHCSI OOHAPY>KUTH HMEIOLIHECS OPOi
HECOOTBETCTBHS MEXIy TeM, UTO HAOIIOIAeTCs, M TEM, YTO 00 5TOM FOBOPHUT TEOPHSI.

Ocoboe BHUMaHHE HaJ0 00paIaThes Ha yKa3aHUs ¥ KOMMEHTapUH JIEKTOPa MPH HCHOIB30BaHIN UM HATIISIIHBIX TOCOOHH
(nmaxatoB, cxeM, rpa)uKoB U JIp.), CICUTH 32 TE€M, YTO IIPEIo/IaBaTesb MOKa3bIBAET, HE KOHCIIEKTHPYS B 3TO BPEMSl.
OHOBPEMEHHOE BOCIPUATHE BU3YaJIbHO U Ha CIyX CHOCOOCTBYET JIydlIeMY yYCBOCHHIO.

OnbITHBIE MPENOaBaTeNU PU YTCHUH JICKIIUN YJIa4uHO IIPOBOJISAT aHAIN3 SIBJICHUH, COOBITHH, 1ENal0T 0000ICHUS, yMEI0
OIIepUPYIOT (PaKTHIECKUM MaTepHaIoOM IPH JOKa3aTebCTBE UIIN ONPOBEPIKEHUN KaKUX-TH0O0 MOJI0KEHUH.

Hazno BHHMaTenbHO NPHUCITYIINBATHCS U IPUCMATPUBATHCS K TOMY, KaK BCE 3TO JIeNIaeT JIGKTOP, KaKHUe CPe/ICTBA UCTIONIB3YET IS TOTO,
YTOOBI TOCTHYD YOSTUTENLHOCTH U JOKA3aTEIFHOCTH B PACCYKACHHUAX. DTO MMOMOTaeT BHIpadOTaTh yMEHHE aHaIM3a H CHHTE3a,
CIIOCOOHOCTH K YETKOMY U SICHOMY H3JIOKEHHUIO MBICIIEH, IOTHIHOMY U apTyMEHTHPOBAaHHOMY JIOKa3aTeNbCTBY BBICKA3bIBAHUHN 1
MOJIOXKEHUH.

KoHcrnekT Jiekiuii He TOJDKEH MPeCTaBIsTh OO0 cTeHorpaduyecKylo 3anuck e€ coaepkanus. Heo0xoaumo npociymarb,
MPOJyMaTh, a 3aTeM 3aIKCaTh BHICKA3aHHYIO JEKTOPOM MBICIIb. JJOCIOBHO 3alMCHIBATh JICKIMIO HELEIeco00pa3Ho, TaK KaK B 3TOM
Cllydae He XBaTaeT BpeMeHU Ha oOaymbiBanue. CiieiyeT cXBaThIBaTh OOIIMI CMBICI KaX/I0T0 3Talla MM NepUuo/a JEKIUU 1 CXKATO
W3JIaraTh €ro B KOHCIIEKTE.

IIpu KOHCIIEKTUPOBAHHH JISKIIUH 1O OOIIECTBEHHBIM M T'YMaHUTAPHBIM HayKaM Ba)KHO TPABMIIEHO BEIOPATh MOMEHT 3alIHCH; TOT
MOMEHT, KOT/]a 9yBCTBY€TCs, UTO IPEIoaBaTellb J0JDKEH MepexXoJUuTh K HOBOMY BOIIPOCY MM paszeny. B mporecce atoro nepexona
JIEKTOP OOBIYHO TMOJIB3YETCSI HEKOTOPBIMHU CBSI3YIOUIMMU clIoBaMU, PpazaMu WK IOTIOJIHUTEIbHBIMA KOMMEHTAPHSIMHU K
MIPOYUTAHHOMY, U 3aIUCh MOXKET OBITh c/ieNlaHa 0e3 ymep0oa AJisl NalbHEHIIIero MOHUMAaHUS JISKIHH.

B KOHCIIEKT ciietyeT 3aHOCHUTD 3aIMCH, 3aPHCOBKH, BBINOJIHEHHBIE IIPENOAaBaTeNIeM Ha JIOCKE, OCOOCHHO €CJIM OH MOKa3bIBaeT
MOCTENEHHOE, MOCIIE0BAaTEIbHOE PA3BUTHE KAKOTO-TO MPOLIECCa, IBJICHHS U T.I1.

Hano cTpeMuThCst 3anMChIBaTh BOZHUKAIOIIME IPH CITYIIaHUH JIEKIIHU MBICIIH, BOIIPOCKL, COOOPaXKEHHs, KOTOPBIE 3aTEM MOTYT
MOCITY)KUTh MPEIMETOM JATbHEHUIINX pacCyKISHNH, a HHOTAA ¥ Ha4aJoM MOMCKOBO-UCCIIEA0BATENBLCKOM paboThL. [{iis cokpameHust
BPEMEHH TaKHX 3alKceil peKOMEHIyeTcsl BRIOpaTh CBOIO CUCTEMY YCIIOBHI 0003HaYeHHH (BOCKIMIATENBHBINH 3HAK, 3HAK BOIPOCa,
TUIIOC, TAJIOYKA M JP.), KOTOPBIE CICAYET MPOCTABIATH Ha MOJISX KOHCIIEKTA B TEX MECTAaX, I'/ie BOSHUK BOIIPOC WIIH MOSBUIIUCH KaKUe-
TO COOOpaKeHHs. DTO MOMOTAET MPH MPOPaOOTKE KOHCIEKTa BO3BPALIATHCS K BOSHUKAIOIINM Ha JIEKIIUH MBICIISIM UJIK COMHEHUSIM.
Ecnu npenofaBaTens Mpyu 4YTEHUH JIEKLIUH CTPOTO MPUICPKUBACTCS Y4EOHUKA WIIM KAKOTO-TO IOCOOMS, €CTh CMBICI COJIEPIKAHMUS
JICKIIMU HE 3alKChIBATh, HO 3aIMCHIBATh OTEIbHBIE PE3IOMHUPYIOLIHE BBIBOJIBI MM (DAKThI, KOTOPBIE HE COICPIKATHCS B YUEOHOI
nureparype. OTBITHBIE JIEKTOPBI, KaK MPAaBUII0, TPOMKOCTHIO, TEMIIOM PEYH, HHTOHAIMEH BBIACIISAIOT B JIEKLIUH [JIABHBIC MBICIH 1
WUTIOCTPUPOBAHHBIN MaTepuall, KOTOPBII JOCTATOYHO MPOCIyIIATh TOJIBKO I cripaBky. [loaTOMY HaJj0 BHUMATEIBHO
BCITIIMBATHCS B pedb MPENOAaBaTeNs K COOOPa3HO dTOMY BECTH 3aIlCH B KOHCIIEKTE.

MHorue npenoaaBaTeny, HaunHas YTeHHE Kypca, Jatl0T PEeKOMEHAAIUN OTHOCUTEIILHO TOT0, KaK KOHCIIEKTHPOBATh UX JICKIIHUH.
TTone3Ho crepoBaTh 3TU COBETaM, MOCKOJIBKY PEKOMEHAAIUH Yallle BCEro, OTPAXKAIOT CrielU(UKY Kypca ¥ YUUTHIBAIOT MaHEPY
YTEHUS JIEKIIUH.

KauecTBo KOHCIIEKTa B 3HAUUTEJILHON MEpE 3aBUCUT OT UHIUBHLyaJIbHBIX OCOOCHHOCTEH BOCIIPUATHS U TaMATH cTyeHTa. OuH B
COCTOSIHUM, CITYIIATh JIEKIUIO, eNIaTh KPaTKUe 3aucy e€ CoAep KaHusl WM BBIBOJIOB CBOMMH clioBaMu. [lpyrum 3To He yaaercs. Um
HEeo0xoauMo 6oJiee CTPOro M MOCIIEeOBATEFHO CICAUTH 338 MBICIBIO JIEKTOPA, BOCHPOU3BOISl HE TOJIBKO COAEpIKaHUe, HO U
CTPYKTYPY JIEKIIMH, 3aITUCHIBAs IIPH 3TOM XOTs Obl OTJIENIbHBIMH CIIOBAMU OCHOBHBIE JI0Ka3aTeIbCTBA, IPUBO/I Hanboliee BaXKHbIE
(hakThI 1 T.1I.

Jis yckopeHHs ipoliecca KOHCIIEKTUPOBAHUS PEKOMEH/TyETCsl, UCXO/Isl M3 CBOMX MHIMBHYalIbHBIX CIIOCOOHOCTEH, BHIOpATh
CUCTEMY BBITIOJIHCHHS 3aMKCH Ha JISKIHSIX, UCTONB3Ys YAOOHBIE AJis ce0st yCIOBHBbIE 0003HAYEHUSI OT/ICNILHBIX TEPMHHOB, Hanbolee
PacTpOCTPaHEHHBIX CJIOB M MOHSATHH.

J1J1s KOHCIIEKTOB JICKIMH 11eJ1IeCO00pa3HO BBIICIUTH OTIENIBbHYIO OOIIYIO TeTPa/ib, B KOTOPOH Ha KaKAOH CTpaHHIIC )KEIaTeIbHO
OCTaBJIATH MOJIS. DTHU IOJII MOXHO MCIOJIb30BaTh IS 3aIIKICH BOIIPOCOB, 3aMEYaHNH, BO3HUKAIOIIUX B IIPOLIECC CIIYIIaHUs JIEKLUH, a
TaKXe IJIs1 BBIHECEHHSI IONIOJHEHUH K OTJeNIbHBIM pa3/ieiiaM KOHCIIEKTa B X0/1e MPopadoTKe Y4eOHOM U TOTOIHUTEIbHOM
JUTEPATYPHI.

Hazno noHnMaTh, 4T0 KOHCIIEKT JICKIIMH - 3TO TOJIBKO BCIIOMOTATENLHBII MaTepHal Ui CAMOCTOSTEIbHOM paboThl. OH HE MOXKET
3aMEHHTh Y4eOHHK, yueOHOE TOCOOUe WK IPYTYIO JIUTeparypy. Bmecre ¢ TeM, XOpoIIo 3aKOHCIIEKTHPOBAHHAS JICKIIUS [IOMOTaeT
nydie pa3o0paThcs B MaTepuane u 00JIeryuTh ero npopadoTKy.

OTnenbHbIC CTYICHTHI CYMTAIOT, YTO JICKIIMK MOXKHO CIIyIIAaTh, HE TOTOBSACH K HUM. J[a, CIyliaTh MOXHO, HO TI0JIb3a OT 3TOTO HE
BenuKa. B nmonasistonieM GOJIBIIMHCTBE CITydaeB KaXKaask MOCJIEAYIOIIas JIEKIHs OIIMPAeTCs Ha paHee U3JI0KEHHbIE MOJI0KEHUS,
BBIBO/IbI, 3aKOHOMEPHOCTH, 1 MIPEIIONIAraeTcs, 4YTo ay JUTOPHUs Bce 3TO ycBowia. He3HaHue mpeapiyero MaTepraia O4eHb 4acTo




SIBJISIETCS IIPUYMHOM IJI0XOT0 MOHUMAaHUS M3J1araeMoro Ha jiekuuu. I1o 3Toil mpuunne kpaiiHe He0OX0IMMO TOTOBUTHCS K KaX 101
JIEKLUH, TPOPadaTHIBaTh KOHCIEKT H PEKOMEHIOBAHHYIO JINTEPATypy IO MPOIUIOMY MaTepuaiy. CunTtaercs, 4To HanboJiee onIe3HO
npopadaThIBaTh JICKUHUIO B ICHb €€ MPOCTYIINBAHMS, TI0OKA CBEXKH BIIEYATIICHNS U MHOTOE U3 YCJIBIIIAHHOTO, JIETKO BOCCTAHOBUTHCS B
MaMsITH.

Pexomengaiuu mo paboTe Ha MPAKTHYCCKIX 3aHATHSIX

IpakTryeckue 3aHATHS — 3TO (HOopMa KOIIGKTHBHOW M CAMOCTOSTENBHOM paboThl 00YJaIOIINXCs, CBSI3aHHAS C CAMOCTOSATEIHHBIM
U3y4YCHHEM U MPOPAOOTKOM JINTEPATYPHBIX UCTOYHUKOB. OOBIYHO OHU MTPOBOSATCS B BUJIE OECEIbl WIIK TUCKYCCHHU, B TIPOIECCe
KOTOPBIX aHATHU3UPYIOTCS H YIIYOISIFOTCSI OCHOBHBIC TIOJIOKEHHUS paHee U3YUCHHOW TeMbl, KOHKPETU3UPYIOTCS H 0000IAI0TCs
3HAHUS, 3aKPEIUIIIOTCS YMCHHUSL.

TIpakTudeckue 3aHATUS UTPAIOT OOJIBIIYIO POJIb B pa3BUTHH oOydvaromuxcs. JlanHas popma criocoOCTByeT (POPMHUPOBAHUIO HABBIKOB
camMo00pa3oBaHus y 00YJarOUIUXCsl, yMEHHI paboTaTh ¢ KHUTO#, BBICTYIIATh C CAMOCTOSATEILHBIM COOOIIEHHEM, 00CYKAaTh
HOCTaBJICHHBIC BOMPOCHI, CAMOCTOSTENIFHO aHAIM3UPOBATh OTBETHI KOJLIET, apTYMEHTHPOBAThH CBOKO TOUKY 3PEHHUS, OIIEPATUBHO U
YEeTKO MPUMEHSTH CBOU 3HAHUA. Y 00ydaronmxcs GOpMHUPYIOTCS YMEHHS COCTaBIIATh pedepar, JOTMYHO H3JIaraTh CBOU MBICIH,
noabupath GakThl U3 Pa3IUIHBIX HCTOYHUKOB HH(POPMAIIUK, HAXOAUTh YOS IUTENbHBIC TPHUMEPHL. BBICTYIIIEHHS 00yJaronuXcs Ha
CEeMHUHapax CIOCOOCTBYIOT Pa3BUTHIO MOHOJIOTHYECKOW PEUH, OBBIIAIOT UX KYJIbTYPY OOIICHHS.

CTpyKTypa OpakTUYECKOTO 3aHITHSI MOXKET OBITh Pa3IUYHON. ITO 3aBUCHT OT y4eOHO-BOCIUTATEIBHBIX IETICH, YPOBHS
MOJITOTOBJICHHOCTH 00YYaroLIUXCsl K 00CyKaeHuto nmpobiembl. Hanbomnee pacnpocTpaHeHHO# ABISIETCS CIEAYIOIIast CTPYKTypa
HOPaKTHYECKOTO 3aHATHSL:

1. BBogHOE BBICTYIUICHHE MIPEIIOAABATES], B KOTOPOM OH HAIIOMUHACT 3372491 CEMHHAPCKOTO 3aHSTHI, 3HAKOMUT C IJIAHOM €ro
MPOBEICHHS, CTABUT MpobiieMy. BrICTyieHus 00y4aromuxcst (COOOMISH S HITH JOKJIA/IbI TI0 33 JaHHBIM TEMaM).

2. duckyccus (00Cy)aeHue COOOIEHHH, JOKIAI0B).

3. TTonBeneHne UTOTOB (Ha 3aKIFOYHTEIILHOM 3TAlle 3aHATHS MPENoIaBaTeb aHATU3UPYET BBICTYILUICHUS 00YYa0IInXCs,
OLICHUBAET MX y4acTHe B JUCKYCCHHU, 0000IIaeT MaTepral  JIeJIacT BHIBOJIbI).

Meroauyeckue peKOMEHJAlUK [0 OPraHU3alK CaMOCTOSTENILHOI paboThI CTYI€HTOB

@dopmMupoBaHIe YMEHNH CaMOCTOSATENBHO IPHOOPETATh U MOMOMHATE 3HAHUS

— 9TO OJHA U3 aKTyalbHBIX 33/1a4 00yJYeHHs Ha COBPEMEHHOM 3Tare. [1o caMocTosTenbHOM paboTOH ITOHNMAIOT TaKyro paboTy,
KOTOpast BBIONTHACTCS CTyJEHTAaMH I10 3aJaHHIO0 U IT0J] KOHTPOJIEM IIPEeIIoaBaTels, Ho 0e3 HEeTOCPEACTBEHHOTO €T0 yJacTHs B HEeH, B
CIEHANBHO NPEJOCTABICHHOE UI 3TOI0 BPeMs.

Bce Buabl caMOCTOATENBHOM PadOTHI 10 AUAAKTHYECKOM e MOXKHO MOJpas/ie JIUTh Ha MATh IPYIIIL:

1. IlpuoOpeTeHue HOBBIX 3HaHUM, pOpMUPOBAHUE YMEHUS CAMOCTOSTEILHO IPUOOPETATh 3HAHUS;

2. 3akpeIuieHue U yTOUHEHUE 3HaHUi;

3. BeipaboTka yMeHHs IPUMEHATH 3HAHWSA B PEIICHUH yUeOHBIX U IIPAKTHIE CKUX 33/1a4;

4. dopmMupoBaHHE YMEHUH W HABBIKOB MPAKTHIECKOTO XapaKTepa;

5. ®opMupoBaHue YMEHUH TBOPUECKOTO XapaKTepa, YMEHHsI IPUMEHSTH 3Ha HUS B YCIIOXKHEHHON CUTYaIlHH.

B xone camocrosTenbHON pabOThI CTYCHTHI JOJKHBI I0Ka3aTh CTENICHD OBJIAICHHs 3HAHUAMU yueOHO# nndopmaruei no
qucruiuinae. C Ipyroi CTOpoHsl, onupasich Ha y4eOHbII MaTepual kypca GU3UKU, OHU MOTYT IIPOJEMOHCTPUPOBATH CBOU
CIocoOHOCTU K 0000IIEHNIO, CHCTEMATU3aLUY, HOBOMY M3JI0’KEHUIO U3BECTHOTO MaTepuala 4epe3 MeXIpeIMETHbIE CBS3U.

IIpu opraHu3ay caMoCTOSTENILHOM paboThI CTYAEHTOB IIpeyIaraeTcst aBTopckoe yueoHoe nocobue « COOpHUK TPEHUPOBOUHBIX U
KOHTPOJIbHBIX 3a1anuii o ¢pusuke» (Kpacuospck,2009, 2010 rr.).

PaboTa c mocobmeM He ABIIsAETCS camolenbio. Ee HykHO paccMaTpuBaTh Kak OTHO M3 CPEACTB oOecredeHus Oonee TTyboKuX,
OCO3HAHHBIX, IPOYHBIX 3HAHUH, pa3- BUTHSA HAOIIOJaTEIBHOCTH CTYICHTOB.

KoHnTpouns sBIIsieTcs BaXKHOH cocTaBHOIT 9acThio 00ydeHus. [1o ero pesymnpraTam npenomaBaTelb ITOJIBOAUT HTOT YIeOHOH paboOTHI 3a
JUINTEJIbHBIA IPOMEXKYTOK BpeMeHH. [10 MoTyueHHBIM JaHHBIM OLCHUBAETCS KaueCTBO YCBOSHHUS CTYJECHTOM NPOHAEHHOTO MOYJIS,
YTO MO3BOJIIET MIPENOAABATEIII0 AKTUBHO BIMATH Ha YJIydlleHHe Ipolecca o0yueHus. KOHTposb MOXKeT IPOBOIUTECS C
UCIIOIb30BAHUEM Pa3jIuy HbIX BUAOB 33aHUMN, IPEAIaraeMbIX B IOCOOUU.

VYka3zaHus cTyi€HTaM

IIpu paborte ¢ 3aJaHUAMU PEKOMEHTYEM MIPUAEPKUBATHCS CIEAYIOIIETO IOPSAKa:

1. O3HaKOMBTECH C OCHOBHBIMH (DM3NUECKUMH SBJICHUSAMH, 3aKOHAMHI, MaTEMaTHIECKUMH (hOPMyIIaMH 0 KOHKPETHOH TeMe, Ha
OCHOBE KOTOpBIX pelnarorcs 3aga4u. [Ipounraiite MeTonuueckue yka3aHus 0 BBITOJHEHHIO 3alaHUM.

2. O6paruTe BHUMaHNE Ha TIPAMEpPHI PeIIeH:s THIIOBBIX 3aa9, IMEIOMIXcs B Tocoonn. OHE TOMOTYT IIPaBUIBHO aHATH3UPOBATH
3a71a41 1 0QOPMILIT UX PELICHHE.

3. BrinosnHuTe I0Ma MM B y4eOHOH ay JUTOPHU T€ 3aJaHus, KOTOPbIE YKaKeT IPEToIaBaTeb.

4. K 3agauam u TectaM, peKOMEHIOBaHHBIM /715l CAMOIIPOBEPKH, TPUBOASATCS OTBETHI.

5. 3azaHus, KOTOpbIE IPUBOAATCA O€3 0TBETA, IPELyCMaTPUBAIOT 00A3aTENIbHbIM KOHTPOJIb CO CTOPOHBI IIPENOJABATENS.

OO6u1ve npaBuiia, 3Tarbl U ISHCTBUS NPH PelIeHNH PU3HYECKOH 3a/1aun

1. YteHue u BOCTIpUATHE yCIIOBHUS 3a/1a4M. BBIZIEIUTh HCXOJHBIE JaHHBIE U HCKOMBIEC BEJTMYHHBI.

2. Kparkas 3anuch yciaoBUs 3a[ja4d ¥ EPEBO/]] €AUHUI] U3MEPEHNUS B O/IHY cucTeMy eauHul (00b1aHo B CH).

3. AHanu3 3a1auHO cUTyaluH. YeTKO BBIACTHUTD B 33/1a4€ OOBEKTHI, SIBJICHHS U IPOLIECCHI, B KOTOPBIX YY4aCTBYIOT 00BEKTHI. st
3TOTO BBINOJIHUTH PUCYHOK, YEPTEK UIIK CXEMY, MOSICHSIOIIYIO YCIOBHE 3a/1a4H (€CIIi HEOOXOMMO, IPOBECTH SKCIIEPUMEHT).

4. ConocTaBJICHUE U3BECTHBIX U HCKOMBIX BEJIMUWH, YyCTAHOBJICHUE MEXYy HUMHU OOLIUX CBOHCTB U MPHYUHHO—CJICICTBEHHON
CBSI3U.

5. BrlienieHue CyniecTBEHHOM CBSI3H, YIPOIIECHUE, €CIIH 3TO BO3MOXKHO, YCIOBHS 3a1a4H.

6. Cozanue MaTeMaTHIECKON MOJIEIH pereHus 3agaun. OnpeneuTh 3aKOHbI, BBIBECTH COOTBETCTBYIOIIHE (OPMYJTBI
(YpaBHEHHSI) U BBIPA3UTh HEHM3BECTHBIC BEIMUHHBI Yepe3 N3BECTHBIE.




7. Beruncnenusi, HCHOb3Ys NpaBuiia JeHCTBUI ¢ TPUOIMKEHHBIMU YMCIIaMH, €CITH 3a]a4a MpeInojaraeT Haxox1eHne
KOJINYECTBEHHBIX 3aBUCUMOCTEH MEKAY BEIMUNHAMHU.

8. [IpoBepka 1 aHAIN3 MOJMYYEHHOTO Pe3yabTaTa OJHUM U3 CIIOCOOOB: OLIEHUTH PEATBHOCTH MTOJIY4YE€HHOTO OTBETa; MPOBECTH
olepanyy ¢ HANMEHOBAHUAMH BEJIMYMH; PELIUTH 337a4y JPYTHM CIOCOOOM; IPOBEPUTH SKCIEPHUMEHTAIBHO.

PexoMeHanuy 1o moAroToBKe K MPOMEXKYTOYHOH aTTeCTalum

DK3aMeH - 3T0 TJIy0O0Kasi HTOrOBas IPOBEPKa 3HAHWM, YMEHHI, HABBIKOB M KOMIIETSHIINH 00YYarOIIXCS.

K cnaue sx3amMeHa JOMyCKAIOTCS 00Y4aIOIIUecs, KOTOPBIE BBIMOJIHUIN BECh 00EM pabOThI, IPEYCMOTPEHHbIH Y4eOHON
MPOrPaMMO¥ MO JUCIUTUTHHE.

OpraHuzanys IOATOTOBKH K 9K3aMeHy/3a4eTy cyry0o HHANBUAyanbHa. HecMOTpst Ha 3TO, MOYKHO BBIIETUTH HECKOJIBKO OOIIHX
PaOHANBHBIX TPHEMOB ITOJITOTOBKH K 3a4€Ty, IPUTOIHBIX ISl MHOTHX CIIydaes.

IIpu moaroToBKe K 9K3aMeHy KOHCIIEKTHI yUeOHBIX 3aHATHH HE JOJDKHBI SIBJISTHCS €MHCTBEHHBIM HCTOYHHKOM HAay4YHOM
uHpopmaru. CieayeT 00s3aTeNIbHO OJIb30BaThCsA el YUeOHBIMU TOCOOMSIMU, CIICIIMATBHON HAYYHO- METOIHUECKOM
JIUTEpaTypoH.

YcBoeHue, 3akperieHie 1 00001IeHie YIeOHOro MaTepralia CIeyeT MPOBOUThH B HECKOJIBKO ITAIOB!

a) CKBO3HOE (TeMa 3a TeMOif) MOBTOPEHUE TOCIISIOBATENbHBIX YACTEH JUCIUTUTHHBI, HIMCIOLIUX OJIM3KYIO CMBICIIOBYIO CBSI3b; TIOCIE
Ka)KJI0# TeMBI - BOCIIPOU3BEIeHUE yueOHOTO MaTepraa o MaMsTH C UCIOJIb30BaHIEM KOHCIICKTa U TIOCOOMIA B TeX CydYasX, KOTaa
YTO-TO elIé He YCBOCHO; MPOXOXKIEHHE TAKUM 00pa3oM BCETO Kypca;

6) BEIOOPOYHOE IO OTAENBHBIM TEMaM M BOIIPOCAaM BOCIIPOHM3BEAeHHE (MBICICHHO HIIHM IyTEM 3amuch) yueOHOTo MaTepHaa;
BBIZIEJIEHHE TEM MM BOIIPOCOB, KOTOPBIE eII€ He JOCTATOYHO YCBOCHBI MIIH MOHSTHI, M TOTO, YTO YK€ XOPOLIO 3allOMHUIIOCE;

B) MOBTOPEHHE U OCMBICIHBAHKE HE YCBOCHHOTO MaTeprala i BOCIIPOU3BEICHHE €ro MO MaMsITH;

T') BBIOOPOYHOE ISl CAMOKOHTPOJISI BOCIIPOU3BEICHUE MO TTAMSITH OTBETOB Ha BOIIPOCHI.

TTOBTOPATH CleAyeT HE OTIEeNbHBIC BOIPOCHI, & TEMbI B TO# MOCIEIOBATENFHOCTH, KAK OHH H3JIaraiich JICKTOPOM. ITO
obecreyrnBaeT MoyYeHUE [ETBHOTO MPECTABICHHUS 00 H3yUYSHHON TUCIUIUINHE, 3 He OTPHIBOYHBIX 3HAHUHN MO OTACTbHBIM
BOIIPOCAM.

Ecnu B X016 TOBTOpEHMS BO3HUKAIOT KAKHe-TO HESICHOCTH, 3aTPpyIHEHHs B IOHUMaHHH ONPeeNEHHBIX BONPOCOB, HX CIIEIyeT
BBINIMCATh OT/ENBHO U CTPEMHUTBCS HAUTH OTBETH CAMOCTOSTENBHO, TIOJIB3YsICh KOHCIIEKTOM JIEKIUH U uTepaTtypoil. B Tex cmydasx,
KOTJIa 3TOTO CeNaTh He yaaéTcs, HaJo 00paIaTses 3a IIOMOIIBIO K MPETIoJaBaTelio Ha KOHCYIbTAINH, KOTOPast OOBIYHO MTPOBOIUTCS
Hepes 3a4eTOM.

Ha sk3amene no puctuiinHe « EcTecTBeHHOHAYYHAs KAPTHHA MUPa» HAJ0 He TOJBKO MOKa3aTh IMUPOKUE TEOPETHICSCKHE 3HAHUS 10
IpeIMETy, HO U YMEHHE UX aHaJU3UPOBATh, 0000IIATh U JIeTaTh BHIBOJIBL.

IoaroroBka k sK3aMeHy/3aueTy (GakTHIECKH JODKHA TPOBOANTHCS Ha MPOTSHKEHUH BCETO MPOoIlecca H3yUeHUs JaHHOH
JHMCIUIUINHEL. Bpems, 0TBoAMMOE B IIepro] MPOMEKYTOYHON aTTeCTalllH, JaéTCs Ha TO, YTOOBI BOCCTAHOBUTD B ITAMSTH W3yYEeHHbIH
yaeOHBI MaTepral U CUCTEMaTH3UPOBATh ero. UeM MeHbIIe yCUIINi 3aTpauynBaeTcsl Ha MPOTSDKEHUH CEMECTpa, TeM OOJbIIe UX
MIPUXOIUTCS MPUJIAraTh B JTHU IIOATOTOBKH K 3adeTy. DopcupoBaHHOE jKe YCBOCHHE MaTepHaa Jalle BCero OKa3bIBaeTCst
MOBEPXHOCTHBIM M HEMPOYHBIM. PeryisipHast yué0a - BOT Jy4IInil Croco0 MOArOTOBKH K 9K3aMEHY.




