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1 Hesu u 3a1a4u U3y4YeHHs] AUMCHUIIMHBI (MOIYJIs1)

1.1 Ilean ocBOeHUS TUCHHUILINHDI

Ilenn w3ydeHWs MUCHUIUIMHBI OMPEICIICHBI TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM BHICIIEr0 o00OpazoBaHus W cooTHeceHbl ¢ oOmmmu memsmu OOII BO mo
HanpaBlieHUIO0 MoAroToBku «llpuknannas mMatemaTuka W WHGOPMATHKa», B PaMKax KOTOPOTO
penoaaeTcs AUCIUILTHHA.

Hucturnnnna «®u3nka» CTaBUT CBOEH IENbI0 H3ydeHHE (DyHIaMEHTaIbHBIX OCHOB
¢usuku B o0bemMe, HEOOXOOUMOM MJisi OOMIET0 Pa3BUTUS M OCBOCHHUS CMEKHBIX JMCIMILIUH
(bU3UKO-MaTEMAaTUYECKOTO IIMKJIA, O3HAKOMIIEHHE CTYJEHTOB C OCHOBHBIMH (PU3NYECKUMU
SIBIICHUSIMU MX MEXaHU3MOM, 3aKOHOMEPHOCTSIMH U TPAKTHYECKUMU MPUIOKEHUIMU. [Ipu 3TOM
OCHOBHOC BHHMaHHE HEOOXOIMMO yIEIUTh HE PACCMOTPCHHIO MAaKCHMAJIbHO IIHPOKOTO Kpyra
BOIIPOCOB, a Ha IOJIYYCHHE CTYJCHTaAMH TIIyOOKHX 3HAHUW TO (yHIaMEHTAIbHBIM OCHOBaM
duznueckoil Hayku, Ha (QOpMHpPOBAHUE y HHUX O0OIIEro (hU3MYECKOro MHUPOBO33PEHUS U Ha
pa3BuTHe GU3NYECKOTO MBIIICHUS.

[Ipomecc ocBoeHUSI JaHHOW NUCIUIUIMHBI HAMPABICH HA IMOJNydeHHE HEOOXOIMMOTO
o0bemMa TeopeTHUecKUx 3HaHuM, oTeuaronux TpedboBanusM OPI'OC BO u obecneunBaromux
yCIENIHOE  MpoBeAeHHEe  OakanaBpoM  MPOPECCHOHANBHOW  ACSITENbHOCTH,  BJaJICHUE
MeTofonorueil opMyIUPOBAHUS W PEUICHHs MPUKIAJAHBIX 3a7]a4, a TaKkKe Ha BBIPAOOTKY
YMECHHH TPUMEHSTHh Ha MPAKTUKE METOMAbl MPUKIAIHOW MareMaTuku W uHpopmaruku. llemn
JUCLUILIMHBI COOTBETCTBYIOT popmupyembiM komriereHimsam OIIK-1, OIIK-3, I[1K-2

1.2 3agaun TUCHUINIAHBI

OcHoBHBIE 3aJavuM JUCHUIIIINHBI!

— YCBOGHHME OCHOBHBIX (U3WYECKUX IOHSATHM, KaTeropuu M 3aKOHOB (u3uKU (B
paMKax M3y4aeMbIX pa3JiesioB) U NOJIy4YEeHUE PEICTaBICHUI 0 IpaHuLaX X IPUMEHUMOCTH;

— dbopMHpoBaHHE HABBIKOB  ONEPUPOBAHUS C  (PU3HMUECKUMH  BEITMYMHAMH,
TEOPETUYECKOTO HCCIEeNOBaHUA (DU3MYECKUX SBICHWH M TPOLECCOB, PEHICHUS MPOCTHIX
¢u3nyeckux 3agad C MCIOJIb30BAaHMEM IPUEMOB U METOJOB OCBOEHHBIX MaTEMAaTHUYECKUX
JUCLUIUIMH, HaXOXIEHUs MyTel PELIeHUs CIIOKHBIX 3a/1a4, B TOM YHCJIE€ U KOMIIBIOTEPHBIMU
METOAAMU;

— dbopmupoBaHre (U3NIECKON KAPTHHBI OKPY)KAIOIIETO MHUpPA, HAYYHOTO CIocoda
MBILUJICHHUS, YMEHUS BUAETh E€CTECTBEHHOHAYYHOE COJEp)KaHHe Ipo0JieM, BO3HUKAIOLIMX B
IPAaKTUYECKON [JEesATEeIbHOCTH CHELMAINCTa, TBOPYECKOTO MOAXO0Ja K MaTeMaTH4eCKOMY
MO/JICJIMPOBAHUIO PEATIbHBIX MTPOLECCOB (PUBUKU.

1.3 Mecto aucuumauHbl (MOAYJisi) B CTPYKTYpe 00pa3oBaTe/ibHOWH MPOrpaMMbl
HucuumuinHa «®usnka» otHocutes K «O0s3aTenbHas yacTb» bioka 1 «lucuuniuasl (MOayIn)»
y4eOHOro IJaHa.

1.4 IlepeyeHb IIaHUpPYeMbIX pe3ybTATOB 00y4eHHMs MO AMCHMILVIMHE (MOIYJIIO),
COOTHECEHHBIX € IUNIAHUPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/IbLHON MPOrpPaMMbl

W3ydyenne naHHOW y4eOHOW JUCIHUWIUIMHBI HAMpaBJIeHO Ha (QopMmupoBaHUEe Yy
00yyaroIuXxcs CAeAYOIUX KOMIIETEHIUI:
OIIK-1 Cnoco0en npuMeHATH (pyHIaMEHTAIbHBIC 3HAHNS, IOJIy4YeHHbIE B 00/1aCTH



3HaTh

YMmerh

Baaners

OIIK-3

3HaThL

YMmernb

Baaners

ITK-2

3HaThL

YMmerhb

MaTeMAaTH4YeCKMX M (WJIM) eCTeCTBEHHBIX HayK, M WCHOJIb30BAaTh HX B
npogecCHOHAILHOT eI TeJIbHOCTH

HOIIK-1.1 (06.016 A/30.6 31.3) Criocoben npuMeHsTh PyHIaMEeHTaIbHbIC
3HAHUS, TMOJYYCHHBIE B 00JIACTH MaTEeMaTHUYEeCKHX W (MJIM) €CTECTBEHHBIX HAyK, U
MCIIOJIb30BaTh UX MPHU aHATN3E PEIMETHONW 00IacTH

NOIIK-1.2 (40.001 A/02.5 31.2) OTeyecTBEeHHBIN U MEKIYHAPOIHBIN OMBITB B
00JIaCTH MaTeMaTUYeCKUX W (WJIM) €CTECTBEHHBIX HAyK, W HCIOJb30BaTh HX B
podecCHOHATLHOM JIeATEIIBHOCTH
HOIIK-1.4 (06.016 A/30.6 VY.1) MHcnonb3oBaTh CyIIECTBYIOIINE THUIIOBbIE
pEIICHUS 1 Ia0JIOHBI ITPU aHATIN3€ BXOIHBIX JIAHHBIX
NOIIK-1.8 (40.001 A/02.5 dp.2 Tx.) HearenbHOCTh, HampaBieHHAasl Ha PELICHUE
3a/la4 aHAJTUTHYECKOTO XapaKTepa, IMPEAIoyiaraloiiux BbIOOp W MHOTOOOpa3ue
aKTyaJIbHBIX CIOCOOOB PELICHHs 3a/la4, C HCIOJb30BaHHEM (yHIaMEHTAIbHBIX
3HAHWM, TIOJYYSHHBIX B 00JIACTH MAaTEeMAaTHYECKUX U (WJIH) €CTECTBEHHBIX HAyK
Cnoco6eH mMpuMeHATh W MOAU(PUIMPOBATH MAaTeMATHYECKHE MOJEH IS
peleHusi 3a1a4 B 00J1acTH NPo(ecCHOHATILHOM 1eATeJTbHOCTH
HOIIK-3.1 (06.016 A/30.6 3n.3) Llenu u 3aga4u TPOBOJUMBIX MCCIICIOBAHUNA U
pa3paboTOK, METOABl MAaTEMATHYECKOTO MOJCIMPOBAHUS JJIA PEIICHUs 3a/1ad B
obactu mpodeccnoHABHOM 1A TEIBHOCTH
NOIIK-3.3 (40.001 A/02.5 3H.2) OredyecTBEHHBIH U MEXIYHAPOJHBIM OMBIT B
COOTBETCTBYIOIIICH  OOJIACTH  MCCIICOBAaHUI, METOAbl  MAaTEMaTHYECKOTO
MOJICJIMPOBAHUS [T PEIICHHS 337124 B 00JIaCTH MPOGECCHOHATLHON
JeSTEITbHOCTH
NOIIK-3.5 (06.016 A/30.6 Y.l) Anaim3upoBaTh BXOIHBIC JaHHBEIC, CIIOCOOCH
MPUMEHSATh U MOJU(DUIIMPOBATh MATEMAaTHYECKUE MOJICIH JUIsl pEIICHUs 3a/1a4 B
o0acTy Mpo(hecCHOHABHOW ACSATEIbHOCTH

NOIIK-3.11 (40.001 A/02.5 [Ip.2 Ta.) [learenbHOCTDb, HANIpaBJIEHHAs HA PEILICHUE
3aad aHAJUTHYECKOTO XapakTepa, Mpeanojaraloliux BBIOOp W MHOTooOpasue
aKTyaJIbHBIX CIIOCOOOB PEIICHHUs 3aJa4 Ha OCHOBE METOJIOB MAaTEeMaTUYECKOTO
MOJICTTUPOBAHUS

Cnoco6eH AKTHBHO YYacTBOBATh B HCCJIEI0OBAHHU HOBBIX MATEMATHYECKUX
MojieJieii B eCTeCTBEHHBIX HAYKaxX

NIIK-2.1 (06.016 A/30.6 31.3) IIpeameTHast 06J1aCTh U METO/IBI MATEMATUYECKOTO

MOJICTTUPOBAHUS B €CTECCTBCHHBIX HayKaxX
HIIK-2.2 (40.001 A/02.5 3nu.1) Llenu u 3amayvl MPOBOJMMBIX HCCIEAOBAHUN H
pa3paboTOK B €CTECTBEHHBIX HayKax

NIIK-2.3 (40.001 A/02.5 3n.2) OTeuecTBEHHBIM M MEXIYHApPOIHBIMH OMBIT B
UCCIICIOBAHIH MAaTEMaTHYCCKUX MOJICIICH B €CTECTBEHHBIX HAyKax

UIIK-2.4 (40.001 A/02.5 3u.4) Metoasl MNpOBENCHHUS JKCIEPUMEHTOB U
HaOMr0IeHUH, 0000MeHNuss U 00paboTKH MHGOPMAIIUU B HCCIASAOBAaHUU HOBBIX
MaTEeMaTHYEeCKUX MOJICIICH B €CTECTBEHHBIX HAyKax

HIIK-2.6 (06.016 A/30.6 ¥Y.1) Ananu3upoBaTh BXOAHBIC IAHHBIE TIPH ITPOBEICHUH
HCCIIEI0BAaHUN MAaTEMATHUYECKUX MOJIETIEH B €CTECTBEHHBIX HayKax



Baagers  UIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBeneHue HaOMIOAEHUH W W3MEPEHUH,
COCTaBJICHUE UX ONHUCAaHUH W (QOPMYITHPOBKA BBIBOJOB IMPH IPOBEACHHUH
MCCIICIOBAaHUI MaTeMaTHICCKUX MOJICIICH B €CTECTBEHHBIX HayKax

NIIK-2.11 (40.001 A/02.5 [p.2 Tn.) JlearenpHOCTh, HANpaBIICHHAS HA PEIICHUE
3a/lay aHAJUTHUYECKOTO XapakTepa, MPEAnoyaralouiux BbIOOp U MHOTooOpasue
aKTyallbHBIX CIIOCOOOB pEIICHUs 3a7ad, pa3pa0OTKH HOBBIX MaTEMAaTHYECKUX
MojieTiell B €CTeCTBEHHBIX HayKax

PesynbraTel 00yueHHUs MO AMCUUILUIMHE JOCTUralOTCS B paMKax OCYIIECTBIECHUS BCEX
BUJOB KOHTAaKTHOH W CaMOCTOATENbHOM pPabOThl 00ydamomuXxcs B COOTBETCTBUU C
YTBEP)KICHHBIM YUE€OHBIM IJIAHOM.

WHaukaTtopel  JOCTMOKEHUS  KOMIIETCHIIMH  CUMTAIOTCS  C(HOPMUPOBAHHBIMH — TIPU
JOCTH)KEHUH COOTBETCTBYIOIUX UM PE3yJIbTaTOB O0yUYECHHMS.

2. CTpyKTYypa ¥ coepkaHue AMCUMIIIMHBI

2.1 Pacnpenesnenne Tpy10éMKOCTH AUCIUTIJIMHBI 10 BUIAM padoT

O0mass Tpymno&éMKOCTh JTUCIHUILUIMHBI cocTaBiseT & 3ad. ex. (288gacoB), mx
pacrpezieseHue o BuaaM padoT MPEICTaBICHO B TAOJIHUIIC

CemecTtpsl
Bup yueonoii pa6oTnl Beero (4achl)

HacoB y

KonTtakTHas padora, B TOM YucJje: 136,6 | 70,3 | 66,3
AyauTOpHBIE 3aHATHUS (BCEro): 132 68 | 64
3aHATHS JIEKIIMOHHOI'O TUIA 66 34 32
3aHSATUS CEMUHAPCKOTO TUTA (CEMHHAPBI, 66 | 3

NPAaKTUYCCKUEC 3aHSATHS)

HNuas koHTaKkTHasi padora: 4,6 23 | 23
KonTpons camoctosarensHol padotsl (KCP) 4 2 2
[Ipomexyrounas arrecrauus (MKP) 0,6 03 | 03
CamocrosiTejibHAasi pab0oTa, B TOM YHCJIe: 71 38 | 33
[IpopaboTka yueOHOrO Marepuasia 12 10
BrinonHeHne MHAMBUITYa IbHBIX 33 JaHUN 12 10
[loaroroBka K TeKyIieMy KOHTPOJIIO 14 13

KontpoJisb: 80,4 | 357 | 44,7

[ToaroroBka K 95K3aMeHY 80,4 | 357 | 44,7
yac. 288 144 | 144

Oomas B TOM 4HcCjIe 136,6 | 703 | 663

TPY/10€MKOCTh KOHTaKTHasi paboTa

3a4. €]l 8 4 4




2.2 CTpyKTYypa AMCUMILINHBI

Pacnpez[eﬂeHI/Ie BHUI0B yq66HOﬁ paGOTH U UX TPpYAOCMKOCTH I10 pa3JciiaM JUCHUILIAHBI.

Pasnensl (TeMbl) IUCUUIUIMHBL, U3ydaeMble B 3 ceMecTpe
KoaudecTBo yacoB
Bueayan
Ne HaumenoBanue pa3aesoB (Tem) Beero AynuTopHas padora TopHast
pa6orta
JI 113 JIP CPC
1 2 3 4 5 6 7
L Kinaccuueckas MexaHuka Kak TEOpUsl IBHXKCHHS 4 ) )
MaKpPOCKOIUYECKUX TEI
5 KunemaTtuka hfaTepHa.]‘ILHofI TOYKH, 24 3 3 3
MEXAHUYECKOM CHCTEMBI U TBEPJIOTO TeJa
3. | AuHaMuKa MaTepualbHON TOUKH 16 4 6 6
4 OcHOBHbIE ZMHAMHYECKHUE XapAKTEPUCTHRY 10 4 ) 4
MaTepuaibHOU TOYKH.
5. | JlunaMuKa CUCTEMBI MaTepUATIbHBIX TOYEK 22 8 8 6
6. MonekynsipHO-KHHETUYECKask TEOPHUS HJIeaTbHOTO 14 4 4 6
rasa
.| OCHOBBI TEPMOAMHAMUKH 14 4 4 6
HNUTOI'O no pa3genam Iy cUMIIMHBI 34 34 38
KonTpoas camocTosarensHoi padoTsl (KCP) 2
[Ipomexyrounas arrecrauus (MKP) 0,3
[loaroroBka K TeKyIieMy KOHTPOJIIO 35,7
O01mas TpyA0eMKOCTh 10 INCHUILTHHE 144
Paznensl (TeMbl) IUCHUIUIMHBL, U3ydaeMble B 4 ceMecTpe
KoauuecTBo yacoB
Bueayan
Ne HaumenoBaHue pa3jiesioB (TeM) Beero AynuropHasi padora TopHast
padora
J 3 JIP CPC
1 2 3 4 5 6 7
8. | DiekTpuueckoe 1ojie B BaKyyme 14 4 6 4
9. | DnexTpuueckoe noje B AUIIEKTPUKE. 8 4 1 3
10. | ITpoBOAHUKH B 3JEKTPOCTATUUECKOM I10JIe 10 3 3 4
11. | ITocTOSIHHBIN JAEKTPUUYECKUMN TOK 14 4 6 4
12. | MarHuTHOE 1oJie B BAKyyMe 14 4 6 4
13. | MaruuTHOE 10Jie B BEIIECTBE 11 5 2 4
14. | DnekTpoMarHuTHas UHIyKIHUS 14 4 6 4
15. | DnekTpoMarHuTHOE oJe. VYpaBuenus| 12 4 2 6
Makcsesia
HNUTOI'O no pa3genam uCUMIIMHBI 32 32 33
KonTpons camocTosrensHol pabotel (KCP) 2
ITpomexyrounas arrecrauus (MKP) 0,3
IToaroToBka K TEKyIeMy KOHTPOJIIO 44,7
O0uas TPyA0€eMKOCTh O TUCHUIIIHHE 144

Hpumeuanue: JI — nexyuu, I13 — npaxmuueckue 3ausmus/cemunapsi, JIP — nabopamopnuie 3anamus, CPC —

camocmosamenlbHas pa60ma cmyéeﬂma




2.3 Coaepxxanue pas3aejoB (TeM) IUCHUNIAHbBI
2.3.1 3aHATHA JeKIHOHHOI0 THIIA

®opma
Ne Haumenosanme Copep:xanue pa3aena (TeMbl) TeKylero
pa3neia (TeMbl) KOHTpOS
1 2 3 4
Brenenue B IIpenver ¢u3nkn. MecTo KITacCHYEeCKOH MEXaHWKH B CHCTEME
KJIACCHUYECKYIO ¢usnueckux  gucuuiuinH.  Kiaccudeckuwe — TpeACTaBIEHHS O
1. |MexaHHKY NPOCTPAHCTBE U BPEMEHHU U UX apupmeruzauus. [lonsTue cucremsl
orcuera. OCHOBHBIE pa3fenbl U OOBEKTHl U3YyUEHHS KIaCCHUECKON
MEXaHUKH.
Kunemarnka CriocoObl  3amaHMs  OBWKEHHMA Touku. IlyTh, TpaekTopus,
MaTepHaHLHOP'I MEPEMCUICHHC. Kunemarnueckue 3J1€MEHTHI ABWXCHUA: CKOPOCTD,
TOYKH, YCKOpEHHEe, pa3lio)KeHHE YCKOPEHHS TI0 OCAM €CTECTBEHHOI'O
MEXaHNYIECKON TpEXTPaHHUKA. YactHbIe CIIy4au JIBUKCHHUS TOYKH:
CUCTEMBI U MpsIMOJIMHEWHOE, KpyroBoe. KnuHeMaTnka MEXaHUYEeCKOM CHCTEMBbI
2. |TBepmoro rena u abcomotHO TBepaoro Tena. CremeHu cBobonsl. [Ipocteiimme K
BUAIBl IBW)KEHUS TBEPAOrO Teja: IOCTYNaTeIbHOE [BUXKCHHE,
BpallcHUE BOKPYT HEMOJABUXHOU OcH. BEKTOp yrioBol CKOPOCTH.
Onucanue NPOCTPAHCTBEHHOTO pAacIloNOKEHHUsS TBEPJAOro Tena.
Yrasl Ditnepa. CKOpOCTh U YCKOPEHUE TOUEK CBOOOJHOTO TBEPIOTO
Tena. MrHOBEHHas BUHTOBAs OCh.
JuHamuka MNuepunansHeie cuctembl otcuera. IlepBbiii 3axkoH HbroToHa.
MaTepUaIbHOU [Tonarue o cune u Macce. Bropoil 3akoH HeroTroHa. EnunHuiibi
TOYKHU U3MEpEHHsT U Pa3MEepHOCTH (pu3ndYeckux BenWuWH. TpeTuil 3aKoH
Herorona. Ilpunnun otHocutensHOocTH [amumnes. Ilpumepst cuit:
3. CWJIa TSDKECTH W BEC, CHJIBI TPEHUS, CHJIA YNPYTOCTH. JIBHKEHUE K
TeJsa 1oJ| AeHCTBUEM 3aJaHHBIX cuil. HecBoOOqHOE IBMKECHUE Tema.
YacTtHble ciydyad WHTETPUPOBAHUS  YPaBHEHUN  JIBUJKCHUS.
Heunnepumanshele  cuctembl  orcuera.  Cuiibl  MHEPLMH:
HEHTPOOCKHBIE CUITBI MHEepIHH, cuiia Kopuonuca.
4. | OcHoBHBIE NMnynbsc MaTepranbHON TOUKU U CHIIbl. MOMEHT UMITyJibCa K
®opma
Ne Haumenosanme Copep:xanue pa3aena (TeMbl) TeKyl1ero
pa3nesa (TeMbl) KOHTpOAA
1 2 3 4
JTUHAMHYECKUE MaTepHaNbHON TOYKH, MOMEHT CHJIBI. MOMEHT HMITyJIbCA TOYKH, B
XapaKTePUCTUKH |TOJIe IIEHTPaAIbHBIX cwi. Teopema muromazaei. PaGora u sneprus.
MaTepuantbHOU Pabora cumel. MormmaocTs. [lome cun. Cunbl KOHCEpBAaTHBHBIE W

TOYKH.

HCKOHCCPBATUBHBIC, IIOTCHLMUAJIBLHOC II0JIC CHJI. Kunernueckas
sHeprus. IlorennmansHas sHeprus. CBsi3b MEXAY MOTEHLIHATbHOMN
sHeprueH u cuiioil. [lonHas MexaHu4YecKast SHEPTUsl.




JduHamuka YpaBHeHHS OBWKEHUS CBOOOMHOW MEXaHWYECKOW CHCTEMBI.
CHUCTEMBI OcHoBHas 3a/1aya MEXaHUKHU. PoJib HaYaNbHBIX YCIOBHM. /[BrKeHne
MaTepHalIbHbIX HECBOOOIHOW MeXaHW4YecKoW cucTembl. [lomHas moTeHIMaTbHAS
TOYEK 3HEpPrusl M Kiaccuukamusi CBOOOAHBIX MEXAHWYECKHUX CHCTEM.
IlepBble MHTErpanbl YpaBHEHUI JBHUKEHUS M 3aKOHBI COXPAHEHUS.
3aKkOH COXpaHEHHs MeXaHW4eckod osHepruu. Teopema 00
5 W3MCHEHUHN KUHETUYECKOW SHEPTruu. 3aKOH COXPAaHEHMS HUMILYJIbCa K
’ 3aMKHYTOH cucTeMBbl. Mmnynbc He3aMKHYTOH cucTteMbl. LleHTp
macc. Teopema o aBmxkeHUH 1eHTpa Macc. Teopema Kennra. 3akon
COXpaHEHUS MOMEHTa ummysibca. COOCTBEHHBIH MeXaHWYECKUN
MOMEHT CHUCTEMBLI. MOMEHT UMIyJibCa HGSaMKHyTOP'I CHUCTEMBI.
3akonsl Kemepa. 3akoH BCEMHPHOTO TIrOTEHHs. AOCOIOTHO
HEYNpyTruil yaap, MOTEPH MEXaHWYECKOW OSHEepruu, IOHSITHE
BHYTpeHHEH dHeprun. AOCONIOTHO yIpyTUi yaap.
MonexynsipHOKUH | OCHOBHBIE TapaMeTphl COCTOSHHUSA TEPMOIAMHAMHUYECKON CHCTEMBI.
eTryeckas teopus | TemmepaTtypa, TemrnepaTypHas mkana. [loHsTie uaeanbHOTO rasa
uaeanbHoOro raza |OmbITHRIE Ta30BBIE 3aKOHBL: ABoranapo, boitnms — Mapuorra,
T'eitJIroccaka. YpaBHEHUE COCTOSIHUA HIEANBHOTO raza MeHnaeneesa
— Kunaneiipona OcHOBHOE ypaBHEHHE MOJCKYISIPHO-KUHETHIECCKOM
6 TEOPHH HIeabHOro raza. CpenHss KHHETUUECKasi SHEPIUsl MOJIEKYJI K
’ raza u Temmeparypa. 3akoH JlameToHa. CKOpPOCTH Ta30BBIX
Monekya. Pacnpenenenne MakcBemna. [a3 B mone TAXKECTH.
Bapomerpuueckast hopmyna. Pacripenenenne bonsumana. Cpennee
YHUCIIO CTOJKHOBEHHWH U CpeIHssl JIuHa CBOOOTHOTO mpodera
MoOJIeKyn B raze. Bakyym. SIBnenus mepenoca B razax. Juddyszus
ra3zoB. TermonpoBogHoCTs. BHyTpeHHEE TpeHueE.
OcHOBEI IlepBoe  mHawamo  TepmoamHamukud. Pabora u  Temora.
TepMonuHaMuku | TemmoemkocTs rasa. Yucnmo cremeHeidl cBOOOIBI  MOJEKYIIBL.
7. IMpouieccet u mwknel ¢ razamu. llukn Kapuo. OOpatumbie u K
HeoOpaTuMble mpouecchl. Bropoe Hayaso TepMOAWHAMUKH.
DHTpomusl.
DnekTpuueckoe |3aKOoH B3aUMOJACUCTBUS IEKTPHUUECKUX 3apsaaoB. [lonstue 00
MI0JIE B BAKYYME |3JIEKTPUYECKOM Tosie. HanpspkKeHHOCTh  3JIEKTPUYECKOTO
8 noinsi. Teopema ["aycca. PaGota B ayeKTpoCTaTHYECKOM IOJIE. T
Paznocte  moreHumanioB.  Pa3HOCT  MOTEHUHMAIOB U
HaIPsHKEHHOCTb MOJIs1. DKBUIIOTEHIMAIbHBIE IOBEPXHOCTH.
Onektpuueckoe |[lonspuzarus JI3JIEKTPUKOB. HanpsioxeHHocTh
g |Hones ANEKTPUYECKOTO TOJSl BHYTPU JAUDIICKTPUKA. DJIEKTPHUUECKOE T
JHUDJIEKTPUKE. cMelleHue B audJekTpuke. llpenomnenue nuHuil cMeleHus u
HaIpPsKEHHOCTH 10JIs1. CerHeTOdIEKTPUKH.
[IpoBonHUK B PaBHoBecue 3apsnoB Ha npoBoaHuKe. [IpoBomHMK BO
1o |IEKTPOCTATHE | BHEIIHEM JIIEKTPAYECKOM TOJIE. DNEeKTPOEMKOCTb, T
CKOM I10JI€ KoHJeHcaTopbl. CoelMHEHHE KOHAEHCATOPOB. DHEPrus
3JIEKTPUYECKOTO TOJISL.
1 [TocTostHHBII ONeKTpoABMAKyIas cuia. 3akoH Owma, CONpPOTUBIICHUE T
ANEKTPUUECKUN | TPOBOIHUKOB. 3akoH J[>koyins — Jlenia. Pa3BeTBiieHHbIe 1eMH.
®opma
Ne Haumenosanme Copnepsxanue pa3aena (TeMbl) TeKylero
pa3nesa (TeMbl) KOHTPOJIS
1 2 3 4
TOK ITpasmia Kupxroda.




MarunurtHoe 1noJe

BSaHMDHeﬁCTBHe TOKOB, MarnuTHasgd MWHAYKIUA. JInaun

B BaKyyMe MHIYKIUA MarHUTHOTO 1nosisi. KoHTyp ¢ TOKOM B MarHMTHOM
12 nosie. MarHuTHOE T0Jie JBIDKYIIETocs 3apsijaa. 3akoH buo — T
CaBapa. Cuna Jlopenua. Llupkynsuuss M TNOTOK BEKTOpa
MarHUTHOW UHAYKIHH.
MaruutHoe Hamarnunuusanue cpen. HanpsskeHHOCTH MAarHMTHOIO IOJIS.
13 10JIE B MarauTtHass MHIOYKUUS B MarHetuke. [Ipenomsienne JmHUR .
BEILECTBE WHJIYKIIUM MarHUTHOTO T0Jisl. MarHuTHBIE CBOMCTBA BELIECTB.
Jnamaraetusm u napamarserusm. GeppoMarHeTusm.
DneKTpOMarHur | SIBieHue HJIEKTPOMarHUTHOM WHAYKIMH, MpaBwio JleHua.
14 |nag unnykuus | CaMOWMHIYKUHUS, WHIYKTUBHOCTh. TOK MpU 3aMbIKAHUU U T
pa3MbIKaHUM LIENU. DHEPIrUusi MAarHUTHOTO MOJISL.
OnextpoMaraut |[lepemeHHbIN AnekTpudyeckuil TOK. BuxpeBoe anekTpuueckoe
HOE TIOJIE. nosie. Tok cMenieHus. DIEKTPOMarHuTHOE MOJe. Y paBHEHUS
15 YpaBHeHHS MakcBeruia B HHTErpainbHOU U nuddepeHmaibsaoi popme.
Makcsesia
2.3.2 3aHATHS CEMUHAPCKOI0 THIIA
Ne paznena ®opma
Ne | memunumHbI TemaTuka NpakTHYeCKUX 3aHATHI (CEMHUHAPOB) TeKyIero
KOHTPOJIsI
1 2 3 4
1 ) KoopaunatHeiii  crioco® 3amaHus JaBwkeHWss Toukd. [lyTh, Perienue
TPaeKTOPHsl, IEPEMELICHNE, CKOPOCTh, YCKOPEHHE. 3a1a4
EctecTBeHHBIN crIOCO0 3afaHus JBUXKCHUS TOYKH. CKOPOCTh H
2. 2 YCKOPEHHE MPHU €CTECTBEHHOM CIIOCO0€ 3aJaHusl IBUKCHUSI. Pzgle;{qne
Pajnnyc KpuBU3HBI TPACKTOPUHU. 8
3. 2 Bpamenne TBepaoro Tena BOKpYT HEMOABMKHOM OCH. PZI;I;;HG
4, 2 KonTposbHas pabora KP
Bropoit 3akon Hpiorona. Ompenenenne CHi 10 3aJaHHBIM Pewmemie
5. 3 ypaBHeHHsIM  aBwxeHus.  OmpeneneHue  KUHEMaTHYECKUX sanad
XapaKTEPUCTUK ABMKECHUS 110 3aJaHHBIM CHJIAM.
6. 3 I/IHTCI‘pI/IpOBaHI/IC ypaBHeHI/II‘/'I JABUKXCHUSA MaTepI/IaJH)HOI‘/'I TOYKH. PZI;;:qu
7 4 OmpeneneHne TUHAMUYECKUX XapaKTEPUCTHK nBwxenusa | PemeHue
10 33JaHHBIM CHJIaM. 3a1a4
] 5 YpaBHEHUS ABWKEHUS MexaHWdeckor cuctembl. Omnpenenenne cun Pemrenue
" XapaKTCPUCTUK ABMKCHHSA TCJI, BXOAAIIUX B CUCTEMY. 3aaa4
9 5 3aK0oH COXpaHEeHHsI MUMITyJibca 3aMKHYTO# cuctembl. LleHTp macc| Pemrenue
Teopema o IBM)KEHUH [IEHTpa Macc. 3aja4
10, 5 3aK0H  COXpaHEeHHS MvexaaneCKoﬁ sHeprun. Teopema 00 Pemenne
U3MCHCHUN KMHCTUYCCKOU SHCPIrUu. 3a1a4
11. 3,4,5 KoHnTponbHas paboTa KP
OnbITHBIE Ta30BbIe 3aKOHBL: boitnms — Mapuorra, ['eii-Jltoccaka.
12. 9 YpaBHEHUE COCTOSIHUA UI€ANIBHOTO ra3a MeHeneesa — Pzgle;qne
Knanetipona. 8
13. 6 OCHOBHOE  ypaBHEHHE MOJIEKYJSIpHO-KMHETHYecKOoW  Teopuy Pemienue




Ne pasnena Dopma
N | menunannen TemaTuka NPaAKTHYECKHUX 3aHATHIH (CEMHUHAPOB) TeKywero
KOHTPOJISt
1 2 3 4
ujeanpHoro rasa. 3akos JlampToHa. 3a/a4
Ckopocti Ta3oBbIX MoOJekyn. Pacmpenemenune MakcBemna. ['a3 B Pewwemie
14. 6 moyie TsbkecTH. bapomerpuueckas Qopmyna. PacnpeneneHue
Bonbumana. Janat
15 7 Pabora w Temmora. IlepBoe Hawamo — TepmomuHamuKH., Pemrenue
] TemnoeMKOCTb. 3az1a4
16. 7 OcHoBHBIE Ta30BbIe mporecchl. ['azoBbie mukibl. [{ukn Kapao, Pemenwne
KII. 3a1aq
17. 6,7 KonTposibHas pabora KP
18, ? 3axoH Kynona. HanmpsbxkeHHOCTB anekTpuyeckoro noind. [punmun | Pemenue
CYIEpIIO3ULIUI 3a1a4
19. 8 Pabota B anexTpocrarndeckom mode. [ToreHnuan. PZI;I;;HG
PazHoCTh MOTEHIMAIOB M HaNpsDKEHHOCTh MOJs. Brrumcnenue Pertierite
20. 8 NOTEHIMAJIA U HANPSIKEHHOCTH B IPOCTEHIIMX 3JIEKTPUYECKHUX sanad
MOJISIX.
1. 9,10 DIEKTPOEMKOCTb, KOHICHCATOPBI. DHeprus Pemenne
3apsKEeHHOT0 KOHJIEHCATopa. 3aj1a4
22. 10 CoenuHeHHEe KOHIEHCATOPOB. Peenne
3aj1a4
23 1 Oma mist ygacTka mend. 3akoH Oma s 3aMKHYTOW 1ienu. 3akoH Pemenue
Jxoyns — Jlenna. Pabota, momuocts 1 KITJ] McTOUHNKOB TOKA. 3a1ay
24. 11 Passersnennsie nienn. [IpaBuna Kupxroda. Peenie
3a1a4
25. 8,9,10,11 KonTposibHas pabora KP
6. 12 B3aumopeiicTBue TOKOB, MarHuWTHas HWHAyKnus. 3akoH buo — Pemienue
Cagapa. 3amaq
27. 12 KonTtyp ¢ Tokom B MmarautHOM nosie. Cuna Jlopenna. P?;;:qﬂe
28. 12 [upKynsus ¥ NOTOK BEKTOpa MarHUTHON MHAYKIIMH. PZI:;;PIG
29, 13 HanpsoxkenHocts  MarmutHoro mojisi.  Ilupkymsiuuss  Bektopa Pemenue
HaNpPsHKEHHOCTH MAarHUTHOT'O TTOJISL. 3aj1a4
30. 14 SIBrieHue 37IeKTPOMarHuTHOM MHAYKUWH, NTpaBuiio JIeHua. PZI:;;PIG
31. 14 CaMOMHITyKIHSI, MHAYKTUBHOCTD. JHEPTUS MATHUTHOTO TIOJISL. PZI:;;PIG
32. 12,13,14 KonTposbHas pabora KP
33. 15 VYpaBuenuss Makcgenna B auddepennuanbHoit Gopme. PZI;I;;HG

2.4 IlepeyeHb Yy4eOHO-METOAMYECKOTO OOecnedeHNs /ISl CAMOCTOATENBLHON PadoThI
00yYaIOIMXCS 10 TUCHUILTHHE (MOTYJII0)

HepequL y‘le6HO—MeTOI[I/I‘leCKOFO obecreyeHus JUCHUITIIMHBI

No Bux CPC N
T10 BBIIIOJIHEHUIO CAMOCTOSITEIILHOM paOOThI
1 Wzyuennue MeTtoauyeckie YKa3aHUs [0 OpPraHU3allid CaMOCTOSTEILHOU
TEOPETUIECKOTO paboThI CTYAACHTOB, YTBEPKIACHHBIC KaQeapoil MAaTeMaTUIECKOTO

MaTcpurajia

MozenupoBanus, nporokon Nel ot 30.08.2018




2 |Pewmenue 3a1auy Meroanueckue ykazaHusi IO OpraHU3allUM CAMOCTOSTEIbHOM
paboThI CTYJICHTOB, YTBEPKACHHBIE Kaheqpoii MaTeMaTHIECKOTO

MoienrpoBanus, nporokon Nel ot 30.08.2018

Y4eOHO-METOIMYEeCKHE MaTepHallbl JJIsi CAMOCTOSITENIbHOW paboThl 00ydaromuxcs u3
YHCIIa MHBAJIHM/IOB U JIUII C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3710poBbsi (OB3) npenocraBistoTcs
B JopMax, aJanTUPOBAHHBIX K OTPAaHUYCHUSIM UX 37I0POBBS U BOCIPUATHS HHYOPMALIUH:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B IIeYaTHOW (hOpMe YBEIMYEHHBIM HIPH(PTOM,

— B (hopMe >IIEKTPOHHOTO TOKYMEHTA,

— B ¢popmMme aynuodaiina,

— B re4aTHoi (hopme Ha si3bike bpaiins.

JI7st L ¢ HAapyIICHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUiist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B IIeYaTHOM ¢opme,

— B (hopmMe 21IeKTPOHHOTO TOKYMEHTa, — B hopMme aynuodaiina.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETH3WPOBaH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

3. O6pa3oBareibHbIE€ TEXHOJIOTUH
B cootBerctBuu ¢ TpeboBanusimu OI'OC B mporpamMma AMCHUILIMHBI TPETyCMaTPUBACT
HUCIIOJIB30BaHUC B y‘~IG6HOM nmponecce CiacaAyrommux O6p330BaT€JIBHBI€ TCXHOJIOTUHU: YTCHHUC
JEKIMA C HCIOJIb30BAHUEM MYJIbTUMEAUNHBIX TEXHOJIOTHH; METOJ MallbIX Tpymm, pa30op
IIPaKTHUYECKMX 3a/1a4 U KEHCOB.
HpI/I O6y‘{eHI/II/I HCIOJIB3YIOTCA CIICAYHOIINC O6paBOBaT€J'II>HI>Ie TEXHOJIOTHUH:

— TexHonoruss KOMMYHMKAaTHBHOrO OOydeHUss — HalpaBlieHa Ha (QOpMHpPOBaHUE
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTHU CTY/I€HTOB, KOTOpas sBJigeTcss 0a30BOil, HEOOXOAUMOMN ISt
aJlanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHOM KOMMYHHUKALUU.

— Texnonorust pazHoypoBHeBoro (AuQdepeHInpOoBaHHOTO) O0yYeHHs] — Mperoiaraet
OCYIICCTBIICHUE IT03HABATEIHHOU JEATEIHPHOCTH CTYACHTOB C YYETOM WX WHIUBUIYATHHBIX
CIIOCOOHOCTEH, BO3MOXKHOCTEH W HHTEPECOB, MOOIIPSS MX PEATM30BBIBATH CBOW TBOPYECCKHI
noreHnuan. Co3laHue W WCIOJIb30BAaHUE ITUATHOCTUYECKHX TECTOB SIBISIETCS HEOTHEMIIEMOM
YacThIO JAHHOM TEXHOJIOTHH.

— TexHonorus MoaynbHOro oOy4yeHUsT — TMpeAycMaTpUBAeT JAEJIEHUE COJEpIKaHUs
JUCLUIUIMHBI Ha JOCTAaTOYHO aBTOHOMHBIE pa3/ielbl (MOYJIN), UHTErPUPOBaHHbIE B 00U KypC.

- HudopmannonHo-kommyHukanuonnsle TexHosorun (MKT) - pacmupsoor pamxu
00pa30BaTeNILHOrO Mpoliecca, MOBBILIAs €ro MPAaKTUYECKYH HAIPaBICHHOCTb, CHOCOOCTBYIOT
UHTEHCU(UKALMM CaMOCTOATENbHON paboThl ydaluxcs W IOBBIIMIEHUIO I103HABAaTEIbHOU
aktuBHOCTH. B pamkax VKT BbiaensdtoTcs 2 Buaa TEXHOJIOTHI:

— TexHomorus WCHONB30BAHUS KOMIIBIOTEPHBIX NpPOTpaMM — TMO3BoysieT 3(dexkTuBHO
JIOTIOJIHUTB Ipoliecc 00ydeHUs A3bIKY Ha BCEX YPOBHSX.

— VMHTEpHET-TEXHOIOTr U — IIPEAOCTABIIAIOT LHIMPOKHE BO3MOXKHOCTH IS

novcka MHPOpPMaIuH, pa3padOTKN HAYYHBIX MPOCKTOB, BECHHUS HAYYHBIX UCCIICIOBAHUI.



—  TexHomoruss  MHOMBUAyadu3alUuu  OOydeHMs —  IIOMOTaeT  peaJu30BbIBAThH
JUYHOCTHOOPUEHTUPOBAHHBIM  MOJAXOJA, YUYUTHIBAsS  MHAMBUIYaJIbHblE OCOOCHHOCTH U
HOTPEOHOCTH y4aLUXCSL.

- IlpoekTHass  TEXHOJOTUS — OpHEHTUPOBAHA Ha MOJICTTUPOBAHUE
COIIMAJILHOTO B3aUMOJICHCTBUS YUAIIUXCS C IETBI0 PEIICHUS 337291, KOTOpas OMpeIeseTCs
B paMKax Mpo(heCCHOHALHON TTOJrOTOBKH, BBIJCIISS TY HIIM HHYEO IIPEIMETHYIO 00JIaCTh.
— TexHosnoruss OOy4eHHUsT B COTPYIHUYECTBE — pEAIM3YyeT HJICI B3aMMHOTO OOYYCHUS,
OCYILECTBIISII KAaK HMHIUBUIYaJbHYIO, TaK M KOJUIGKTUBHYIHO OTBETCTBEHHOCTh 3a pEIICHUE
yueOHBIX 3a/a4.

— HrpoBas TEXHOJIOTMS — IIO3BOJISIET PAa3BUBAaTh HABBIKM PACCMOTPEHHUs psla BO3MOXKHBIX
CIoco00B peleHus: npo0aeM, aKTUBU3UPYST MBIIUIEHUE CTYACHTOB M PacKpblBas JTMYHOCTHBII
MOTEHIU AN KaXKI0r0 y4alerocs.

— TexHonorus pa3BUTHA KPUTUYECKOTO MBIIUICHUSI — CIIOCOOCTBYET (DOPMUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CHOCOOHOW KPUTHYECKH OTHOCHTBCS K HWH(OPMAIUH, YMEHUIO
0TOMpaTh MHGOPMAIIHIO JUIS PEIICHHS TOCTABICHHOW 3a/1a4u.

KomruiekcHoe MCnoiib30BaHWE B Y4€OHOM IPOIECCE BCEX BBINICHA3BAaHHBIX TEXHOJIOTUH
CTHUMYJIUPYIOT JIMYHOCTHYIO, HHTEIUICKTYaJIbHYI0 aKTUBHOCTh, Pa3BUBAIOT II03HABATEIIbHBIC
IPOIIECChI, CIOCOOCTBYIOT (HOPMHPOBAHUIO KOMIIETCHIIMH, KOTOPBIMH JIOJDKCH 00J1a/1aTh
OyIyIIHii CTICIHAIIUCT.

OcHoBHbIE BUIbl THTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI BKIIOYAIOT B ce0s:

— paboTa B MaJbIX Irpymmax (KOMaH/Ie) - COBMECTHAsl eSTeIbHOCTh CTYICHTOB B TPYIIIE O]
PYKOBOJICTBOM JIMJIepa, HAIlpaBJICHHAs Ha pelleHUe OOIIed 3amauyd MyTéM TBOPYECKOTO

CJIOKCHUA PE3YyJIbTATOB HHI[HBHHyaHBHOfI pa60T1)1 YJICHOB KOMAaHIbI C JCIICHUEM MMOJTHOMOYHH 1
OTBE€TCTBCHHOCTH,

— IPOCKTHAsl TCXHOJIOTUS - HHAUBUAYAJIbHAA WJIN KOJUICKTUBHAA ACATCIBHOCTD IIO OT60py,
pacupeaciiCHUIO U CUCTEMATHU3allu MaTCpualia 110 OHpGI(GJ'IGHHOfI TEMC, B PE3YJIbTATC KOTOpOI71
COCTAaBJIACTCA ITPOCKT,

— QAQHAJIM3 KOHKPCTHBIX CI/ITyaIII/Iﬁ - aHaJin3 pCajlbHbIX HpO6JI€MHI)IX CHTyaHHﬁ, HMCBIINX
MECTO B COOTBGTCTBYIOIHGﬁ obnacTu HpO(I)eCCHOHaHBHOﬁ JACATCIIbHOCTH, W IIOMCK BapHaHTOB
JIyqHImx peHleHHﬁ;

— pa3BUTHE KPUTUYECKOTO MBIIUICHUS] — 00pa3oBaTelbHas IEATEIbHOCTh, HAIPABICHHAS Ha
pa3BUTHE Y CTYIIEHTOB Pa3yMHOT'0, Pe(pJICKCUBHOTO MBIILJICHUS, CIIOCOOHOTO BBIIBUHYTH HOBBIC
HUJICU 1 YBUACTb HOBBIC BO3SMOKXHOCTH.

IMomxox pa3dopa KOHKPETHBIX 3allad W CHUTyallud IIMPOKO HCIOJNB3YeTCs Kak
npernoiaBaTesieM, TaK M CTYACHTAMH BO BpeMs JICKIUH, JIA0OPaTOPHBIX 3aHATUN M aHaIU3a
pe3yabTaTOB CAMOCTOSATEIbHON paboThl. DTO OOYCIOBIEHO TE€M, YTO IPH HCCICAOBAHUU U
pPEUICHUH KaKI0OM KOHKPETHOW 3a/ladll UMEETCs, KaK IPaBHUJIO, HECKOJIBKO METOJIOB, a 3TO
TpebyeT pa30opa 1 OIIEHKH LIETI0N COBOKYITHOCTH KOHKPETHBIX CUTYaIUH.

KOJIU4Y€CTBO
HHTECPAKTUBHBIX
yacoB

Hcnoab3yemble MHTEPAKTHBHbIE 00pa3oBaTe/ibHbIe

Cemectp | Bua 3anstus
TEXHOJIOTUHU




[IpakTuyeckue 3aHATHUSA B
3,4 113 pexKUMax B3aMMOJICHCTBHS «IIPENOIABATEIND 26
— CTYJICHT» M «CTYJIEHT — CTYJIEHT»
Hroro 26

Ipumeuanue: JI — nexyuu, I13 — npakmuueckue 3anamus/cemunapsi, JIP — nabopamopnuie 3anamus, CPC —
camocmosmenvHas paboma cmyoenma

Tembl, 3a7aHns U BONPOCHI JUIsI CAMOCTOSATENILHOM PaOOTHI MpHU3BaHBI CHOPMHPOBATH
HaBBIKM IOWCKAa HMH(POPMAIMH, YMEHHUS CaMOCTOSTEIbHO PACHIUPATH M YIIyOJIATh 3HAHUS,
HOJTyYEHHBIE B XOJI€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHATUH.

[Momxox pa3dopa KOHKPETHBIX CHUTYAaIlMi HIMPOKO HCIIONB3YETCS KaK IMPEToiaBaTeseM,
TaK M CTyJICHTaMH IIPU MIPOBEACHUH aHAJIHM3a PE3YJIbTaTOB CAMOCTOSITEIEHON paOOTHL.

JInst U1 ¢ OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 37I0POBBS TPEIYCMOTpPEHA OpTraHU3aIUs
KOHCYJIBTAIMH C UCIIOJIb30BAaHUEM DJICKTPOHHOM IOYTHI.

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hOpMe YBEIMICHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyLIEHUsAMHU CIyXa:

— B IIe4aTHOM ¢opme,

— B (hopMe PIIEKTPOHHOTO TOKYMEHTA.

JI7st Ll ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIBHOTO anIapara:

— B mieyaTHOU hopme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

Jlnst Ui ¢ OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 3[I0POBBS TPEIYCMOTpPEHA OpTraHU3aIUs
KOHCYJIBTAIMH C CIIOJIb30BAaHUEM DJICKTPOHHOM ITOYTHI.

JlaHHBII TIEepeYeHb MOXKET OBITh KOHKPETH3WPOBaH B 3aBUCHMOCTH OT KOHTHMHICHTA
oOyJarouuxcs.

4. OHeHO‘IHLIe U METOAUYECCKHUE MaTEepHaJIbl
4.1 OueHouyHble  CpencTBa IS TEeKYIIero  KOHTPOJS  YCIeBaeMOCTH
¥ IPOMEKYTOYHOI aTTecTaluu

OrneHouHBIE CcpelcTBA IpeJHA3HAYCHbl Ui KOHTPOJIS M OLIEHKH 00pa3oBaTelbHbIX
JOCTH)KEHUM 00y4aromuxcsi, OCBOMBILIMX HpOrpaMMy YyueOHON IUCHMIUIMHBI «Ha3BaHUE
JUCLUIIIIUHBD.

OneHoYyHbIE CPEeICTBA BKJIOYAET KOHTPOJbHBIE MAaTe€pHallbl JJis NPOBEACHUS TeKYyLIero
KOHTPOJIs B (hOopMe TECTOBBIX 3aJlaHUM, KOHTPOJBHBIX pabOT, MHAMBHUIYAIbHbIX 3aJaHUNA U
NPOMEKYTOYHOM aTTecTaluM B (hopMe BOIIPOCOB U 3334 K SK3aMEHY.

OneHouyHble CpeACTBA JUISl HMHBAJIUIOB W JIML C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BEIOUPAIOTCS C YUETOM UX MHAWBUIYAIbHBIX ICUXO()U3UUECKHX 0OCOOEHHOCTEH.

— npd  HEOOXOMUMOCTH HWHBAIMIAM W JIAOAM C  OTPAaHWYCHHBIMHU
BO3MOKHOCTSIMH 370pPOBbsl MPEIOCTABIISETCS JOMOJHUTEIBHOE BpPEMS Ul ITOATOTOBKH
OTBETa Ha DK3aMEHE;

— OpU TPOBEJECHUU NPOLEAYPbl OLIEHMBAHMSI PE3yJIbTaTOB OOyYEHHUS
VHBAJIAJIOB U JIMI C OrPAaHUYCHHBIMH BO3MOKHOCTSMH 3JI0POBbSl IIPENLyCMaTPUBACTCS



WCIIOIb30BAaHUE TEXHUYECKUX  CpPEJACTB, HEOOXOJMMBIX HMM B CBSI3M C HX
WHIUBUAYaIbHBIMU OCOOCHHOCTSIMH;

- npu  HEoOXOAMMOCTH  JJIsi  OOydYaromuxcs c OTpPaHUYCHHBIMU
BO3MOXXHOCTSIMU 3/I0POBBSI U HHBAIUAOB MPOLIETypa OLICHUBAHUS PE3YyIbTaTOB 00YUECHHS
MO TUCIATUIMHE MOET MPOBOJAUTHCS B HECKOJIBKO 3TAIlOB.

Hpoueﬂypa OLICHUBAHUA PE3YJIbTATOB O6y‘leHI/I${ HHBAJIMXIAOB U JIMI[ C OI'paHUYCHHBIMU

BO3MOXXHOCTSIMU 3[I0pOBbSl 110 JTUCUUIUIMHE (MOJIYJIIO) IpeaycMaTpuBaeT IPelOCTaBICHUE
uHpopManuu B (opMax, aganTUPOBAHHBIX K OTPAHUYCHHUSM HUX 3/I0POBBbS M BOCIPHSITHS

UHpOpPMALUK:

JIJ1st T ¢ HApYIICHUSIMH 3PEHHUS:

- B TeYaTHOU (OopMe YBEIMYCHHBIM MIPUDTOM,
JTOKYMCHTA.
JIist AL ¢ HapyLIEHUsAMHU CIyXa:

— B ITIe4aTHOU opme,

— B (hopme 3IEKTPOHHOTO

— B (opMe 3JIEKTPOHHOTO JOKYMECHTA.
JI7st ML ¢ HAPYIICHUSIMH OTTOPHO-IBUTATEIBHOTO arapara:
- B IIe4aTHOM (popme,
— B (opMe 3JEKTPOHHOTO JOKYMEHTA.
I[aHHBII;'I MNEpCUYCHb MOXKET 6I>ITI) KOHKPCTU3UPOBAH B 3aBUCUMOCTH OT KOHTHUHI'CHTA

oOyJarouuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB JAJIsl TeKYIIeil U MIPOMEKYTOYHOM aTTeCTAlMU

Ne KonTpommpyemsie pa3aens (TeMbl) JUCIHIDIHE] KoMIieTeHI]| HanmMeHoBaHME OIeHOYHOTO CPEICTBA

) uu Texynui ITpomesxyTouHas

KOHTPOITb aTTecTarus
1 Krnaccuueckass MexaHHKa Kak TEOPUsS JIBUIKCHUS] OINK-1 VO 2B1 (1)
MaKpPOCKOITUYECKHX Tell

5 Kunematuka MaTepHabHOM TOUKH, OIK-13 |111P, KP 9B1 (2-10)
MEXaHWYEeCKOW CUCTEMBI U TBEPJIOTO Tea

3 |lnnamuka MaTepuagbHOU TOYKU OIIK-1,3 |I]]]P 9B1 (11-18)

4 OcHOBHEIE AMHAMIIECKHE XaPaKTEPHCTHKY OMK-13  |177P 9B1 (19-23)
MaTepUaIbHON TOUKH.

5|luHamMuKa CHCTEMBI MaTEPHUATEHBIX TOYEK OIIK-1,3 I[P, KP OB1 (24-31)

6 MouekyJIapHO-KHUHETHYECKast Teopus OMK-13  |177P 9B2 (1-12)
WJealbHOTO Ta3a

7|OcHOBBI TEPMOAUHAMUKI OIlIK-1,3 |II/]P, KP 5B2 (13-23)

8 | DmekTprueckoe moie B BaKyyMe OIlK-1,3 |II4P OB3 (1-3)

9 |2nexkTpudeckoe moye B AUIIEKTPUKE. ?[E_I;-l’ YO OB3 (4-5)
10|IIpoBOAHKK B JIEKTPOCTATHYECKOM I0JIE OIIK-1 1J[P 9B3 (6-8)
11|ITocTosSTHHBIH SNEKTPUUYECKUI TOK 19[3_1;-1’3’ 1P 9B3 (9-13)
12|MarHuTHOE TIOJIE B BAKyyMeE OIlK-1,3 |II4P OB3 (14-18)

13 |MarsuTHOE 10JI€ B BEIICCTBE ?[E_I;-l’ YO 3B3 (19)
14|DnexTpoMarHuTHas HHIYKIIHAS IC_)IE_I;-I’ 1P 3B3 (20)




OneKTpoMarHuTHOE 1oJe. Y paBHEHUs OIIK-1,

15 MakcBeimia T1K-2

T DB3 (21-24)

Coxkpamenus: YO — ycTHBIi omipoc, [1/[P — npoBepka caMOCTOSITENIHOM HEayAUTOPHON padoThI,
KP — xontpounbHas padota, KJ/I — kouiokBuyM, T — Tect, OB — s3K3aMeHallMOHHBIE BOIIPOCHI.

IMoka3aTen, KpUTEPUH U HIKAJIA OLleHKH c()OPMHPOBAHHBIX KOMIIEeTEHIHii

CooTBeTCTBHE IHoporoBomMy YPOBHIO OCBOCHU KOMHGTGHIII/II;'I IJIAaHUPYCMbIM

pe3ynbTraraM o0ydeHUs U KPUTEPUSM X OIICHUBAHHMS (OIICHKA: YA0BJIETBOPUTEIHHO
/3a4TeHO):

OIIK-1 CnocodeH mMpuMeHATHh QyHJAaMeHTAJbHbIE 3HAHNS, MOJYYeHHbIEe B 00/1aCTH
MATeMATHYeCKUX W (WJIM) eCTeCTBEHHbIX HAyK, W HCHO0Jb30BATh HX B
npogeccuoHaIbLHOI eI TeIbHOCTH

3HaTh NOIIK-1.1 (06.016 A/30.6 3u.3) Cnocoben mnpumeHsITh (GyHIaMEHTAIbHbBIE
3HAHUS, TOJIyYCHHBIC B 001acTh (pU3MYECKMX HAyK, WM HCIOJIb30BaTh UX IPHU
aHalM3e MpeIMETHOM 001acTi

YMmethb HNOIIK-1.4 (06.016 A/30.6 V¥.1) Hcnonb3oBaTh CYyIIECTBYIOLIUE THIIOBBIE
pelIeHus U Ma0JIOHBI TP PElIeHUH (PU3HUUECKUX 3a7a4

Baagers  MOIIK-1.8 (40.001 A/02.5 Ip.2 Tn.) JlearensHOCTh, HalpaBjICHHAs Ha peUICHUE
3a/1a4 aHAJTUTHYECKOTO XapakTepa, MPe/IoaralolinX BIOOpP CIIOCOO0B peIIeHUS
3a/la4, ¢ MCIHOJIb30BaHHWEM (YHIaMEHTAIbHBIX 3HAHH, MOJYYEHHBIX B 00JIACTH
(bu3NIeCKUX HAyK

OIIK-3 CnocodeH NMpUMEHATH M MOAUPUIMPOBATH MaTeMaTHYeCKHe MOAENU [IJisf
pelieHus 3a1a4 B 00J1acTH NPo¢eCCHOHAIBbHOI 1eITeJIbHOCTH
3HATDH HOIIK-3.1 (06.016 A/30.6 3u.3) Llenu u 3aga4n TPOBOJUMBIX MCCIICIOBAHUNA U

pa3paboTOK, METOABbl MaTeMaTH4YeCKOr0 MOAENUPOBAHUA IS PELICHUS
bu3nvecKkux 3amaq

Ymerb NOIIK-3.5 (06.016 A/30.6 ¥Y.1) Anamu3upoBarh BXOJHBIC TaHHBIC, CIOCOOCH
MPUMEHSTh MaTeMaTHUYECKHE MOJIETH TSl pelieHUs PU3NIEeCKUX 3a/1ad

Baagers  MOIIK-3.11 (40.001 A/02.5 Ip.2 Tx.) JesTenbHOCTh, HaNpaBiIeHHAs HA PEIICHUE
3aJa4 aHAJTMTHYECKOTO XapaKTepa, MPEeAoIaraloiuX BEI0Op CIIoCO00B pelIeHuUs
(bu3MUeCKUX 33/1a4 HA OCHOBE METO/I0B MAaTEMAaTHUYECKOT0 MOJICTUPOBAHUS

IIK-2 Cnoco0eH aKTHBHO Y4YacTBOBATh B HCCJIEJOBAHMH HOBBIX MATEeMATHYeCKHX
MojieJiell B eCTeCTBEHHbIX HAyKaX
3Harth NIIK-2.1 (06.016 A/30.6 31.3) IIpeameTHast 0671aCTh U METO/IBI MATEMATUYECKOTO

MOJICIIMPOBaHU B (pr3nke
NIIK-2.2 (40.001 A/02.5 3m.1) Llenu u 3amauv IPOBOJMMEBIX HCCICAOBAHUN H
pa3paboToOK B U3HKE

Ymern NIIK-2.6 (06.016 A/30.6 V.1) AHanu3upoBaTh BXOJHBIE JaHHBIC TIPU MTPOBEACHUU
UCCIIeIOBaHUI MaTeMaTHYeCKIX Mojiesel B pu3uke

Baagers  UIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBeacHue HaOMIOAEHUH M HW3MEPEHUH,
COCTaBJICHUE WX OINWUCAHWUU TPHU TPOBEICHUHM HCCIICIOBAHWN MaTeMAaTHYECKUX
MoJIeTieH B pU3NKe
NIIK-2.11 (40.001 A/02.5 [p.2 Ta.) JlearenpHOCTh, HANpaBIICHHAS HA PEIICHUE
3a/la4 aHAJIUTHYECKOTO XapakTepa, MPearnoaraloliux BeIOOp croco00B pelieHus
3azaq



CootBercTBrie 0430BOMY __YPOBHIQ  OCBOEHUsS  KOMIIETEHIMI JIAHUPYEMbBIM

pe3ynbTaTaM O0y4eHHUs U KPUTEPHSIM MX OLIEHHBaHUS (OLIEHKA: XOPOLIO /3aYTEHO0):

OIIK-1 Cnocoden npuMeHsTh GpyHIaMeHTAIbHbIE 3HAHUA, MOJYyYeHHbIe B 00J1aCTH
MaTeMaTH4YeCKHX M (WJIH) eCTeCTBEHHbIX HAyK, W HCHO0Jb30BaTh HX B
npogdeccuoHAIbLHOM 1eATeTbHOCTH

3HaTh NOIIK-1.1 (06.016 A/30.6 3u.3) CnocobOeH mnpuUMEHATh (GyHIAMEHTAIbHBIC
3HAHMSA, TOJyYCHHBIE B 00JacTH (PU3MYECKUX HAyK, M HCIIOJIB30BAaTh HMX IIPH
aHaJIM3€e NPEJIMETHOM 00s1acTh

NOIIK-1.2 (40.001 A/02.5 3n.2) OTe4yecTBEHHBIH U MEXKIYyHAPOJHBIM OMBIT B
obmactT (U3NYECKHX HAyK, W HUCHOJB30BATh HMX B NPOPEecCHOHATHHON
JESATEIbHOCTH

Ymern NOIIK-1.4 (06.016 A/30.6 V.1) Hcnonp3oBaTh CyIIECTBYIOIIUE THIIOBEIC
pelIeHUs U Ma0JIOHBI TP pelIeHUH (PU3UUECKUX 3a7a4

Baagers  MOIIK-1.8 (40.001 A/02.5 dp.2 Ta.) destenbHOCTb, HANIpaBlIeHHAs! HA pPEIICHUE
3a/la4 aHAJUTHUECKOTO XapakTepa, MPEANoyaralouux BbIOOp U MHOTooOpasue
aKTyaJbHBIX CIOCOOOB PEHICHHUs 3ala4, C MCIOJIb30BAHHUEM (YHIAMEHTAIBHBIX
3HAHUU, TTOJYYEHHBIX B 00J1aCTU (PU3UYECKUX HAYK

OIIK-3 Cnoco0eH npumMeHsITb U MOAM(PUUHMPOBATH MaTeMaTH4YeCKHe MOJeJaU IJIs
peuleHus 3a71a4 B 00J1acTu NPo¢ecCHOHATBHOM 1eITeJJbHOCTH
3HaTh HOIIK-3.1 (06.016 A/30.6 3n.3) Llenu u 3aga4u TPOBOJMMBIX HCCICAOBAHUN H

p33pa6OTOK, MCTOJAbI MAaTEMATHUYCCKOI'O MOJACIUPOBAHUS IJI PCIICHUA

busnveckux 3amaq
NOIIK-3.3 (40.001 A/02.5 3H.2) OTedecTBEHHBII W MEXIyHAPOIHBIH OIBIT B
COOTBETCTBYIOIICH  OOJIACTH  HCCIICAOBAaHUM, METOAbl  MATEMAaTHYECKOTO
MOJICIIMPOBAHUS [T pelieHHs (GU3NYECKHX 3a1a4

Ymerb NOIIK-3.5 (06.016 A/30.6 Y.1) AnanusupoBaTh BXOJHBIC TaHHBIE, CIOCOOEH
MPUMEHSITh MaTEMAaTUIECKUE MOJICIN JUTsl pelieHus pu3ndecKux 3amad

Baaners  MOIIK-3.11 (40.001 A/02.5 [Ip.2 Tn.) [ledarenbHOCTb, HApaBJICHHAS HA pEIICHHE
3aad  AHAIMTHYECKOTO XapakTepa, IMPEINoJaraloiiuXx BbIOOP aKTyaJIbHBIX
CrIoco00B penreHus (U3NYECKUX 3aJad HAa OCHOBE METOJIOB MaTeMaTHYECKOTO
MO/JICIIUPOBAHUS

MK-2 Cnoco0eH aKTUBHO YYaCTBOBATh B HCCJIEIOBAHUH HOBBIX MATeMATHYECKHX
MojieJield B eCTeCTBEHHbIX HAyKaX

3HaTh NIIK-2.1 (06.016 A/30.6 31.3) IIpeameTHast 0671aCTh U METO/ABI MATEMATUYECKOTO
MOJICIIMPOBaHU B (pr3mKe
HIIK-2.2 (40.001 A/02.5 3n.1) Llenn u 3amayvl MPOBOJMMBIX HCCIEAOBAHUN H
pa3paboToOK B U3HKE
NIIK-2.3 (40.001 A/02.5 3H.2) OTeyecTBEHHBIH W MEXIYHApOJIHBIA OMBIT B
HCCIICIOBAaHUN MaTEMaTHICCKUX MOJICIICH B (Pr3nKe

UIIK-2.4 (40.001 A/02.5 3u.4) Meronbl mNpoBeNEHUS OKCIEPUMEHTOB U
HaOmoneHni, o0000meHuss u o00paboTk wWHPOpPMAUMK B  HCCIEIOBAHUU
MaTeMaTUYECKUX MOJIeNel B U3UKe

Ymern NIIK-2.6 (06.016 A/30.6 V.1) AHanu3upoBaTh BXOJHBIE JaHHBIC TIPU MTPOBEACHUU
UCCIIeJOBaHUI MaTeMaTHIECKUX Mo/ienel B pusnke



Baagers  UIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBeacHue HaOMIOAEHUH M HW3MEpPEHUH,
COCTaBJICHUE WX ONHUCAaHUH W (POPMYTUPOBKA BBHIBOJOB IPH IPOBEICHUHU
UCCIIEIOBaHUI MaTeMaTHYeCKUX MoJieel B pu3uke
NIIK-2.11 (40.001 A/02.5 ip.2 Ta.) HesATenbHOCTh, HAIIpaBICHHAs HA PEIICHUE
3a/la4 aHAJTUTHYECKOTO XapaKTepa, IMPEANoiaraloiiiux BBEIOOp W MHOTOOOpa3ue
aKTyallbHBIX CIIOCOOOB pelleHus 3a1a4

CootBercTBe NPOJABHHYTOMY VPOBHIQ OCBOCHHS KOMIIETEHIIUN TMJIAHUPYEMbBIM
pe3ynbTaTtaM 00y4eHHUs U KPUTEPHSIM MX OLIEHHBaHUA (OLIEHKA: OTJINYHO /3aYTEHO):

OIIK-1 Cnoco0en npuMeHATh QyHAaMEHTAJbHBbIC 3HAHHS, IOJYYCHHbICe B 00/1aCTH
MaTeMATHYeCKMX M (WJHM) eCTeCTBEHHBbIX HAYK, M HCIO0Jb30BaTh HX B
npogdeccuoHAIbLHOM 1eATeTbHOCTH

3HaTh HOIIK-1.1 (06.016 A/30.6 3n.3) CnocobGeH mnpuUMEHATh (QyHIAaMEHTAIbHBIC
3HaHUS, TMOJlydYeHHbIE B 00JIaCTH (PU3MUYECKUX HAYK, W HCIIOJIB30BaTh HX MpHU
aHaJM3e MpeMeTHON 00J1acTu

NOIIK-1.2 (40.001 A/02.5 3H.2) OTe4yecTBEeHHbIH U MEXIYyHAPOJHBIM OMBIT B
obmact (U3NYECKHX HayK, W HUCHOJB30BATh HMX B HPOPEcCHOHATHHON
JesITeIbHOCTH

YMmethb NOIIK-1.4 (06.016 A/30.6 VY.l) Hcnomnb3oBaTh CYyIIECTBYIOUINE THIIOBBIC
pellIeHUs U Ma0JIOHBI TP PElIeHUH (PU3UUECKUX 3a7a4

Baagers  MOIIK-1.8 (40.001 A/02.5 [dp.2 Ta.) destensHOCTh, HaNIpaBlIeHHAs! HA pPEIICHUE
3aJad aHAJUTHYECKOTO XapakTepa, MPeanojararoliuX BBIOOpD W MHOT0OOpasue
aKTyallbHBIX CIIOCOOOB pEILICHUS 3a]lady, C HCIOJIb30BaHUEM (yHIaMEHTAIbHbBIX
3HAHUM, TIOJYYEHHBIX B 00J1aCTU QU3NYECKUX HAYK

OIIK-3 CnocodeH NMpUMEHATH M MOAUPUIMPOBATH MATeMATHYECKHE MOJeJH sl
peleHHs 32/1a4 B 00J1aCTH NPOodecCHOHATBHOM 1esITeIbHOCTH
3HaTh NOIIK-3.1 (06.016 A/30.6 3u.3) llenu u 3agauu MPOBOJUMBIX HCCICIOBAHUN H

pa3paboToK, METO/Ibl MATEMaTUYECKOTO MOACITUPOBAHUS I PEIICHUS
busznuecKkux 3a1a4
NOIIK-3.3 (40.001 A/02.5 3H.2) OTedecTBEHHBII W MEXIyHAPOIHBIH OIBIT B
COOTBETCTBYIOIIEH  OONaCTH  HMCCIEJOBAaHHM, METOABl  MaTeMaTH4YE€CKOIrO
MOJCIIMPOBAHUS JJISl PeIIeHUs] PU3NUECKHUX 3a/1a4

Ymerb NOIIK-3.5 (06.016 A/30.6 ¥Y.1) Ananu3upoBaTh BXOIHBIC ITaHHBIC, CIOCOOCH
MPUMEHSITh U MOAU(DUIIMPOBATH MaTEMATUUECKHE MOJEIH JISl PELICHUS
buznuecKux 3a1a4

Baagers  MOIIK-3.11 (40.001 A/02.5 Ip.2 Tx.) JesTenbHOCTh, HaNpaBiIeHHAs HA PEIICHUE
3a/la4 aHAJUTHUYECKOTO XapakTepa, MPEAnoyaralouiux BbIOOp U MHOTrooOpasue
aKTyallbHBIX CIIOCOOOB pemieHus (U3MYEeCKHX 3aJad Ha OCHOBE METO/OB
MaTEMaTHYeCKOTr0 MOJICTTUPOBAHUS

IIK-2 Cnoco0eH aKTHBHO YYaCTBOBATH B HCCJI€JOBAHNM HOBBIX MATEMATHYECKHUX
MojeJieil B eCTeCTBeHHbIX HayKax



3HaTh UIIK-2.1 (06.016 A/30.6 3u.3) [IpenmeTHas 061acTh U METOABI MATEMAaTUYECKOTO
MOJIEJIUPOBaHUS B PUBHKE
HIIK-2.2 (40.001 A/02.5 3n.1) llenn u 3amayu TPOBOJUMBIX HCCIICIOBAHUN H
pa3paboTOK B (PU3HKE
UIIK-2.3 (40.001 A/02.5 3u.2) OTeuyecTBEHHBI W MEXKIYHAPOJIHBIH OIBIT B
WCCJICIOBAaHNH MaTeMaTUICCKUX MOJIENeH B (pr3uke

UIIK-2.4 (40.001 A/02.5 3un.4) Meroabl nUpOBEACHUS OJKCHEPUMEHTOB U
HaOmroenuii, o0o0meHuss u 00paboTKH MH(POPMAIMK B HMCCIEIOBAHUUA HOBBIX
MaTeMaTU4eCKuX Mojenel B pusnke

Ymern NIIK-2.6 (06.016 A/30.6 V.1) AHanu3upoBaTh BXO/JHBIC TaHHBIE TIPY MTPOBEIACHUN
UCCIIEJOBAaHMI MaTEMaTHIECKUX MoJiesel B hu3nke

Baaners UIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBenenue HaOMIOACHWH W W3MEPEHUH,
COCTaBJICHWE UX ONHUCAaHUH U (OPMYJIUPOBKA BBIBOJOB IPH IIPOBEACHUH
UCCIIEJOBAaHMI MaTEMaTHIECKUX MoJiesel B (hu3nke
NIIK-2.11 (40.001 A/02.5 dp.2 Tn.) desTensHOCTh, HANpaBICHHAS Ha PEIICHUE
3aJja4 aHAIUTHYECKOTO XapakTepa, MPEeIoyiaralolinX BbIOOp M MHOrooOpasue
aKTyaJbHBIX CHOCOOOB pemIeHusl 3aaad, pa3pabOTKH HOBBIX MaTEMAaTHYECKHX
Mojelnel B pusnke

TunoBbie KOHTPOJIbHbIE 32aHUS WM HHbI€ MATEPHAJIbI, HE00X0IUMBbIE /1JIs1 OLlEHKHU
3HAHMI, YMEHUI, HABBIKOB U (WJIH) ONBITA 1eATEJbHOCTH, XapaAKTePU3Yy LI X
Tanbl GOPpMUPOBAHNS KOMIIETEHIMH B Mpoliecce 0CBOEHUS 00pa30BaTEIbLHON MPOrPaMMBbI

HpnMepnoe COAEPKAHUEC KOHTPOJbHBIX paﬁoT

Kontponbnas Nel (kuHemaTrka TOUYKU ¥ TBEPAOTO Tea) Bapuant
L.

L. Touka ABMKETCS BAOIH OCH X C YCKOPEHHUEM, 3aBUCAIINM OT BpeMeHHU w = -9 2¢ . OnpeaenuTsh myTh,
MPOMICHHBIN TOUKOH 3a 3 C, €C/IM B Ha4aJIbHBI MOMEHT BPEMEHH €€ CKOPOCTh PaBHA v, =3 M/C.

2. C GamrHu BBICOTOHM /=25 M TOPH30HTAIBHO OpOIIIEH KaMeHb CO CKOPOCThIO vo=15 M/c. Haiitu: 1) Ha
KaKOM PacCTOSIHUH Sy OT OCHOBAHMsI OAIllHM OH YIaAeT Ha 3eMJII0, 2) C KaKOW CKOPOCTBIO V OH yMaJeT Ha
3eMII0, 3) Kakoil yrol  COCTaBUT TPAEKTOPHS KaMHS C TOPU30HTOM B TOUYKE €TO MAACHUS Ha 3EMIIIO.
ComnpoTHBIieHHE BO3LyXa HE YUUTHIBATh.

3. Touka JBHKETCS IO OKPYKHOCTH CO CKOpOCThIO v=at, rie a = 0,5 m/c’>. Haiitu ee mosHoe
YCKOPEHHE B MOMEHT, KOraa oHa npoiaer s = 0,1 1IMHBI OKPYKHOCTH HOCIIE Havyasa JBIKCHHS.

4. Komneco, Bpammasice paBHO3aMeII€HHO, IPH TOPMOXXCHUH YMEHBLINIIO CBOIO CKOPOCTh BPAILEHHS 32
1 mun ¢ 300 1o 180 06/MuH. HaliTu yriioBoe ycKOpeHHE KOJieca U YUCIIO 000POTOB, CACIAHHBIX UM 33 3TO
BpEMHL.

5. Touka coBepiIaeT BUHTOBOE [IBM)KEHHE, BBIpaKaeMo€ YpaBHEHUSIMHU x=cosdt, y=sindt, z =2t

MpUYEM 3a €IUHUILY AJTUHBI B3AT MeTp. OnpeaenuTs paiunyc KpUBU3HBI  TPAaeKTOPHUHU.

KonTponbnast Ne2 (quHamMuka TOYKU U cUCTEMbI) Bapuant
1.

L. Hesecomprit 610K ykperuieH Ha KoHIe crona. I 'npu 4 u B maccoit ma=0,5 xr, mp=I kr
COEIMHEHBI HUTHIO U MEPeKUHYTHI Yepe3 0s1ok. Koadumment tpenus rupu B o cron k= 0,1.
Haiitu: 1) yckopeHue, ¢ KOTOPBIM JIBHXKYTCSL TUPH, 2) HaTsDKCHHE HUTH. TpeHuneM B Oioke



peHeOpeyb.

2. Ha kakyio BeicoTy H U 3a Kakoe BpeMsl ¢ MMOJHUMETCS TEJIO MacCOd m, OPOLICHHOE BEPTHUKAILHO
BBEPX CO CKOPOCTBIO Vo, €CIIM COIIPOTHUBIICHUE BO3AYyXa MOXKET OBITh BBIpa)keHO Qopmyioi kmv, rue v —
BEIIMYMHA CKOPOCTH Tena’?

3. Temo maccoi 3 Kr ABMKETCS €O CKOPOCThIO 1 M/c, Mo yriom K HEMY CO CKOpPOCTBIO 2 M/C
JIBIDKETCSI BTOpO€ Teno Maccoil 2 kr. Tema Heympyro cCTalkuBaioTcsa. EguHOE Telno MmpooinKaeT
JBIKEeHUE oA yriioM = 30 1o OTHOIIEHHIO K NepBOHAYAIbHOMY JIBMKEHHIO NepBoro teia. Haiftu
BEJIMYMHY CKOPOCTH €JMHOTO TeJla U Yol

4. Konbkobexer Maccoit 70 Kr, cTos Ha KOHbKax Ha JIbJy, OpocaeT B TOPU30HTAIILHOM HalpaBlICHUH
KaMeHb Maccod 3 Kr co ckopocThio 8 wm/c. HaliTm, Ha Kakoe pacCTOSHHE OTKATHTCA TPU ITOM
KOHBKOOEKEI], €CITH N3BECTHO, YTO K03 PHUIIMEHT TpeHHs KOHBKOB O Jie paeH 0,02.

5. CranpHO# mapuk mMaccoit m=20 r, OpOCHIN BEPTHKAILHO BHU3 C BBICOTH £ = | M U CKOPOCTHIO
vo=10 M/c Ha HenehopMHUPOBaHHYIO MPYKUHY ¢ KoddurmenTom xectkoctu k =1 H/cm. Haiitu ckopocth
[IapyKa B MOMEHT TOJJIeTa K IPY>KHUHE U BeJTMYNHY MaKCUMAaITbHOHN NeopMaluy npy>KUHbL.

Kontponbnas Ne3 (monekynsipHas (U3uKa U TEPMOJIUHAMHKA)

BapuantNel
1. B cocyne Haxonutcs cMech KUCIOpOaa Maccoi m =8 T U YIIEKHUCIOro ra3a Maccoi my=22 T Npu
naBneHuu p=1,5 atm u Temneparype 7=310 K. HaiiTu IuI0THOCTB 3TOM CMECH, CUUTAsI ra3bl UACATBHBIMU.

2. Haiiti mmoTHOCTh BO3myxa  Ha BeIcOTe /=10 kM oT moBepxHOocTH 3emiu. TeMieparypa Bo3ayxa
nocrosiHHa 1 paBHa =0 C. JlaBnenne Bo3ayxa y moBepxHoctu 3emnn p=0,12 mlla.

3. ['a3000pa3Hblii BOJOPOA, HAXOAUBIIUKICA TpPU HOPMAaJbHBIX YCJIOBHSIX B 3aKPBITOM COCYHE
obbemMoM V=5 1, oxnagunu Ha  7=55 K. HaliTu npupanieHue BHyTpeHHEH S3HEPTUHU T'a3a.

4. OnuH MOJIb KUCIIOPO/a HaXOAMBIIETrocs Mpu Temnepatype to=17 C, annabaTHyecKu pacIIdpriIn
TaK, 4TO €T0 JIaBJIeHHE YMEHBIIUIIOCh B #=8 pa3. Haiitu TemrepaTypy rasa mnocjie pacimpeHusl.

5. WneanpHas TemioBas MallMHA COBEpIIAcT 3a OAWH UK padory A=73,5 k/[x. Temneparypa
HarpeBatens 71=373 K, xomomunbHuka 7>=273 K. HaiiTm kommdecTBO TeIioThl (Ji, TOTydaeMoe
MAIlIWHOM 32 OJJUH IIUKJL.

KonTponbnast Ne4 (OnekTpruuecTBO 1 MarHeTU3M)

Bapuanr 1
L. Tpu TOUEUHBIX 3apsia ABa MOJOXKUTENBHBIX OJWH OTpULATENbHbIA BenuunHoi 50 HKi HaxoasTcs
B BEpIIMHAX PABHOCTOPOHHETO TPEYrojbHHKA CO CTOpoHOM 6 cMm. Hailtm cumy, nelcTByromyro Ha
OTPHUIATEIBHBIHN 3aps]l CO CTOPOHBI MOJOKUTEIBHBIX.
2. DJIEKTPOCTATUYCCKOE MOJIE CO3JAaeTCS JBYMS OCCKOHCUHBIMU MApaJICIbHBIMUA  IUIOCKOCTSIMH,
PaBHOMEPHO 3apsHKEHHBIMH C [OBEPXHOCTHBIMHM IUIOTHOCTsIME 3apsina 0,3 u (— 0,7) mMxKiu/m2.
OmnpenenuTh HANPSPKEHHOCT HOJSI MEXIy IUTACTUHAMH M BHE IUTaCcTWH. HaliTw pasHOCTH MOTEHIHATIOB
MeX/1y MJIACTUHAMH, €CII PACCTOSHUE MEXAY HUMHU 4 cM.
3. Kongencarop anekrpoémroctsio 0.5 Mk® Obut 3apspkeH no Hampsbkerus 350 B.
[locnme TOoro kak ero COEAMHWUIM TOCIENOBATENbHO CO BTOPHIM KOHAEHCATOPOM,
3apsokeHHBIM A0 HampspkeHus 500 B, manpspkenue Ha Hem m3meHmwiochk mo 400 B.
BbI4ucnuTh 351€KTPOEMKOCTh BTOPOI'0 KOHACHCATOPA.
4. JBa ucrounuka ¢ 3/IC €1 = 20 B &, = 10 B u BHyTpeHHUMH CONPOTUBIICHUSAMH T}
=1 Om, 1 = 0,5 OM coenuHeHBbl Kak IOKa3aHO Ha pucyHke OmnpenenuTh TOK Ha
conpotuBieHn" R3, ecni R1 =Rs =2 Om, R> =20 Om, R3 =1 Om, R4 =10 Om.
5. Haiitu cuny B3anMoAeiCcTBUS IBYX MapauieNbHbIX IPOBOJOB, 10 KOTOPBIM TEKYT TOKU [1=1 A u

I,=2 A, eciiu paccTossHre MEXIy HUMHU 1 CM, a JUTMHA KaKI0T0 IpoBoAa 1 M.
6. beckoHeYHO MIMHHBIA MPOBOA OOpa3zyeT KpyroBoil BUTOK pamumyca r = 10 cM, KacaTeNbHBIA K
MIPOBOJY, 110 MPOBOAY UAET TOK cuiioi 3 A. HaliTi HanpspkeHHOCTh MarHUTHOTO TIOJIS B LIEHTPE BUTKA.
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IIpuMepHBbIii BApHAHT TeCTa

no nexkTpomarnerusmy Tect Nel

1. Kak BBIMVIAOUT KapTHUHA JIUHUN

HaNpsHDKEHHOCTH (CIUIOLIHBIE JIMHUM) U SKBUIOTCHLUHUAIBHBIX MOBEPXHOCTEH (IyHKTHPHBIC JIMHHM)
HETIOABHKHOTO MTOJIOKUTEIBHOTO TOYEYHOT0 3apsaa’?
2. Kakoe u3 ¢pu3ndecKknx yTBep KISHUH SIBISETCS HEITPABUIEHBIM?

1. BeKTOp HAMPKEHHOCTH AJIEKTPOCTATUIECKOTO IO B JTFOOOH TOYKE HAIMPABIICH IO KacaTeNbHOM K
CHIIOBOH JIMHUH
2. B OJHOPOJHOM BJIEKTPUIECKOM TI0JI€ CHIIOBbIE JJMHUY NapajUIeNbHEI IPYT OPYTY
3. TOTEHIMAJ ¥ HAMPSDKEHHOCTh 3JICKTPOCTATUYECKOTO TOJIS CBS3aHBI MEXKTY COO0H
4. TOTEHIUAN - CUJIOBAs XapaKTEPUCTUKA DIIEKTPOCTATUYECKOTO TOJIS
.K

3. Kak n3MeHunTCs 3Heprus KOHIEHCATOPA, €CIIM YABOUTH 3apsiI Ha KaXKIOH M1acTuHe?

1. yBenuuutcs B2 paza 2. HE U3MEHUTCS
3. yBenu4uTcs B 8 pa3 4. yBenuuurtcs B 4 paza
4. 3apsaasl +Q, —Q, +q pacmoyoxeHbl B y3j7aX MPaBWIBHOIO TPEYrojbHUKAa cO cTOpoHOlM a. Kakomo
HaIpaBlieHUE CHJIBI, IEHCTBYIOMIEH Ha 3apsia +q? YKaKuTe HOMep BEKTOpa.

5. Ot Kakux BeIWYHMH HE 3aBUCHUT COIIPOTHUBJICHUE TPOBOIHUKA?

1. ot Marepuana 2. OT CHUJIBI TOKA B IPOBOJIHUKE
3. OT ANMHEI 4. OT MJIOLIA/IN MOTIEPEYHOTO CEUECHHUS
6. Kakum n0omxHO OBITH CONPOTHBICHHE aMIIEPMETPa IO CPABHEHHIO C CONPOTUBICHHEM LEIH, IO
KOTOpOH UJAET EeKTPHUUECKU TOK?
1. MaJio o CpaBHEHUIO C COMPOTHUBICHUEM yJacTKa
2. BEIHKO IO CPaBHEHMIO C CONPOTUBICHUEM yUJacTKa
3. PaBHO CONpPOTHBJICHUIO y4acTKa
4. compoTHUBIICHHE aMIIEPMETPA HE CBSI3aHO C COMPOTUBIICHUEM YJacTKa LEeMu

7. DnexTpomBWXKyINas cuia deMeHTa paBHa 1,6 B, ero BHyTpennee comportusienue - 0,5 Om. Cuma
TOKa B 11end - 2,4 A. UeMmy paBeH TOK KOPOTKOTO 3aMBIKaHUs?
1. I=0 2.1=32A 3.1=08A 4.1=12A

8. Ilo mpoBoAy MAET TOK Kak MOKa3aHO Ha pucyHKe. Kak HampaBlieH BEKTOP MarHUTHOW MHIYKLUU B

touke C.
. . . C
1. BmpaBo; 2. BHU3; 3. BBEpX;
WX ¥ M
4. BJIEBO; 5. K HaM; 6. OT Hac. B

®oOo¥ = Iw

9. Kak HanpasieHa cuia AMIiepa AeUCTBYOIIAas Ha TPOBOJHUK M300paKeHHBINA Ha
x ¥ =

PHUCYHKE.
1. BmpaBo; 2. BHU3; 3. BBepX; 4. BIEBO; 5. K HaMm; 6. ot w uw
B v
Hac. et <4
=

10. Kak nanpasneHa cwia JlopeHua JelCTBYIOIasi Ha 3apsDKEHHYIO YAaCTHILY IR T
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12.

—

M300paKEHHYIO Ha PUCYHKE

1. BneBo; 2. BIIPABO; 3. k HaM; 4. BHU3; 5. BBEPX; 6. OT Hac.
Kakyto ¢popMy cTpeMuTCSs IPUHATH 3aMKHYTBII THOKWI TPOBOTHUK UTHHBI 1, IO KOTOPOMY TE4eT TOK
1. He MeHsieT (OPMBI 2. CIIOKUTHCS BIBOE 3. Kpyra 4. s;mrica ¢ nmoryockto 1//

Kak Bezet cebst mpsiIMOYTOJIBHBINA IPOBOJIOYHBIN BUTOK € TOKOM B OJHOPOAHOM MAarHUTHOM mose?

BUTOK OyZIeT COBEpIIATh BpallareIbHOe ABIKEHHUE ITOT ACHCTBUEM Taphl CHIT

2. YCTaHaBJIMBACTCA TaK, ‘ITO6I>I IUIOCKOCTH BUTKA ObLIa napajicjibHa JUHUAM MarHuTHOM WHAYKIIUA
3. CTPEMUTCA YCTAHOBUTLCA TakK, yTOOBI INIOCKOCTH BHTKA 6I>UIa NEPNCHAUKYJISIpHA JIMHUAM
MarHUTHOW MHAYKIUU
4. BUTOK OyHmeT mepeMemaTrhcsi MPSIMOJIMHEHHO W PaBHOMEPHO MOJ ACWUCTBHEM CHII CO CTOpPOHBI
MarHUTHOTO TIOJISI
13. B oAHOpPOIHOE MAarHUTHOE TOJIE€ BJIETAET AJICKTPOH, JABUTAIOIIUKCA MapauiedbHO Iiockoctu ZOX
IOJ YIJIOM = 90 K JMHMSAM MarHUTHOW HMHIYKIUH HAIpaBJICHHBIX BAOJL ocu Z. OmnpenenuThb

TPaeKTOPHIO 3JIEKTPOHA B MAarHUTHOM IIO0JIE.

1.

2.
3.
4

14.

15.

B npenene ero apuxxeHue nepeni€r B paBHOMEPHOE BAOJIb OCH Y.

OnexTpoH OyJeT NBUraThcs MO CIUPATIN BOKPYT HANpaBIeHUs Z.

ITo xpyroBoii TpacKTOpHH, BpallasiCh BOKPYI HalpaBieHus Z.

B npenene ero asuxkeHue nepeui€T B paBHOMEPHOE U MPSMOIMHEHHOE BAOJIb OCH Z.
IIpssMoyrosibHasi METAJUIMYECKAsl paMKa IMOMELICHA B OJHOPOJHOE MArHUTHOE IIOJIE, UHAYKLUS B
KOTOPOIo YMCHBIIACTCH. Ha xakom u3 MPUBCACHHBIX PUCYHKOB IMPABUJIBHO IIOKAa3aHO HAIIPABJICHUE
WHAYKIMOHHOTO TOKA, KOTOPBIN OyJIeT MPOTEKaTh 1O MPSIMOYTOJIBHON paMKe?

e Lt g Lt g
+ 4+ + + + + + + +
_+ + _+ + L+ +
+ + + B + + + B + + +
+ + + + + +
N 4+ 4+ o+ . + 4+ + N 4+ 4+ +
A) + £ + T B + + + 17T 0 T+ + + 7
1. TONBKO A 2. TOIbKO B 3. Aum B 4. Toneko C

Kaxoe u3 ypaBHeHnii MakcBesa oTpaskaeT OTCYTCTBHE B IIPUPOJIE MATHUTHBIX 3apsSA0B?

- B .
[Edl _ —  nds

L N

(JHdl _ jnds , —— nds

L N

33‘ICTHO-3K3aMeHaHI/IOHHbIe MaTepHuaJbl AJIs l'lpOMe)KyTO‘{HOﬁ aTreCTallumn

(3Kk3ameH/3a4eT)
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11.
12.
13.
14.
15.
16.
17.

18.
19.

20.
21.

22.

23.
24.

25.

26.

27.

28.

29.

30.
31.

IlepeyeHb BONPOCOB, BBIHOCHMbIX HAa IK3aMeH

[Tepeuenb BOIPOCOB K IK3aMEHY 110 MEXAHUKE

rpaHI/IIH)I MMPUMCHHUMOCTH Knaccuueckoil Mexanukn (OCHOBHBIE pasaciibl 1 00BEKTHI HU3YUCHUA

KJIACCUYECKOW MeXxaHHKH. KiaccMueckue MpeACTaBIeHUs] O MPOCTPAHCTBE M BPEMEHH H HX

apudMeTn3anus.

CriocoOsl 3aganus ABWXeHUS TOoUkH. I1yTh, TpaekTopus, nepemenienue. Knunematuueckue 31eMeHThI

JBUKEHUA: CKOPOCTh, YCKOPEHHE.

EcTecTBeHHBIN TpeXrpaHHMK, KPUBH3HA M pajinyC KPUBH3HBI TpaeKTopuu. PasnoskeHue yckopeHus

IO OCSIM €CTECTBEHHOTO TPEXI'PaHHUKA.

UYacTHble ciTydau IBUKEHUS TOUKHU: NPSIMOIMHEIHOE, KPYTOBOE.

Kunemartuka cuctemsl 1 aOCONOTHO TBepAoro tena. CreneHu cBoOosl. [locTynarensHoe ABUKEHNE

TBEPJOro Tea.

Bpaienue TBepAOro Tena BOKpYr HEMOABUKHON OCH.

CKOpOCTh M YCKOpEHHUE TOUYEK CBOOOIHOTO TBEPAOTO Tela.

Onucanue IpOCTPAHCTBEHHOTO PACIIONIOXKEHHSI TBEPOTO Tema. YTIbl Difepa.

VHBapHaHTHOCTh BEKTOpPA YIJIOBOM CKOPOCTH TBEPIOIO TEJNa K W3MEHEHHUIO LIEHTpa IOJBHUKHOU

CHCTEMBbI KOOPJHMHAT.

MrHoBeHHas och BpalleHus1 (BUHTOBAs OCh) TBEPAOTO Tela.

WNHuepruansuble cucteMsl oTcuera. 1lepssiii 3akoH HeroToHa.

ITonsTue o cune u macce. Bropoii 3akon HetoTona.

EnuHUIE M3MEpeHns 1 pa3MepHOCTH (U3NIECKUX BENUYMH. AOCONOTHBIe cucTteMbl enuHUl] CU,

CIC.

Tperuii 3akoH Hetotona. [IpuHuun naneHOAEMCTBYS.

IIpunuun otHocuTensHOCTU ["anusest.

[Tpumepsl cuit: cuia TSHDKECTH M BEC, CHITBI TPEHUs, ypyrue cuibl. HecBoOOaHOE ABMKEHUE, CHITBI

peakuuii CBsI3el.

YpaBHEHHS ABWXCHHS MEXaHWYECKOM cucTteMbl. OCHOBHas 3agadya MEXaHUKU. Poib HavaabHBIX

YCIIOBH.

YacTHble cily4au HHTETPUPOBAHMSI YPaBHEHUH JBIKEHHS MaTEPHAIbHOM TOUKH.

NMIynbC ¥ MOMEHT HMITYJIbCA MATE€pUANbHOW TOYKHM. MMIynbC CHiibl, MOMEHT cujbl. MOMEHT

UMITYJIbCa TOYKH, B M10JI€ HEHTPaJIbHbIX cuil. Teopema miomanei.

[Tonstre sHeprun. Pabora u sueprus. Pa6ora cruisl. MOMIHOCTG.

IlorenumansHoe mone cwi.  Cuiabl KOHCEPBAaTHBHBIE u HEKOHCEPBATUBHEIE.
[Ipumepbl KOHCEPBATUBHBIX U HEKOHCEPBATUBHBIX CHJI.

Kunernueckas sneprus. [lotenunansHas sHeprud. [lonHas mexanumdeckas sHeprus. CBS3bp MEXIY

MOTCHIIMAIIBHON SHEPTUEH U CUIIOMN.

[lonHast noTeHUMANbHAS SHEPTUs CUCTEMBI U KiIacCUpHUKauus CBOOOAHBIX MEXaHUUYECKUX CHCTEM.

[TepBbie WHTETpanbl ypaBHEHHWH ABMKEHUS U 3aKOHBI coxpaHeHus. ChopmyiampoBaTh OCHOBHEIC

3aKOHBI COXPaHEHHUS.

3aKOH COXpaHEHUs] MEXaHWYEeCKOH SHeprud W TeopeMa 00 M3MECHEHHHM KHHETHUECKOW DHEPruu

CHCTEMBI.

3aKOH COXpaHEHUs UMITyJIbca. MIMITyJIbC HE3aMKHYTON CHCTEMBI.

Ientp macc. Teopema o nBrxeHuu 1eHTpa Macc. Teopema Kenwra.

3aKOH COXpaHeHHsS MOMeEHTa uUMIysbca. COOCTBEHHBIN MEXaHUYECKUM MOMEHT CHUCTeMbl. MOMEHT

HUMITYyJIbCa He3aMKHyTOI>'I CHUCTEMBI.

AOCOIOTHO HEyNnpyrui yaap, HOTEpH MEXaHUYECKOH SHEPruu, BHYTPEHHSS dHeprus. AOCOIIOTHO

YOpYruil yaap.

3axonbl Kerniepa. 3akoH BCEMUPHOTO TATOTEHHUSL.

Heunnepunansheie cuctemsl oTcyeta. CHIIbl HHEPLUH.
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17.
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19.
20.
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23.

HepequL BOIIPOCOB K 9K3aMCHY I10 MOHGKYHHpHOﬁ (1)I/ISI/IK6 U TCPMOJUHAMUKE

MonekynapHO-KMHETHYEeCKass Teopuss W TepMoauHamuka. CocrostHue cuctembl. (OCHOBHBIC
napamMeTpbl COCTOSIHUSI TEPMOJMHAMHUYCECKONW CHCTEMBL. TemmepaTrypa, TeMmIepaTrypHas IIKaia.
OcCHOBHEBIE XapPAKTCPUCTHUKHU IBUIKCHUA U B3aI/IMO)I€I\/'ICTBI/I$I MOJICKYII. BHYTpeHHHH OHEPTIHUd CUCTEMBIL.
[TonsiTue naeansHOro raza ONBITHEIE Ta30BbIe 3aKOHBI: ABoraipo, boiins — Mapuorra, ['eitJltoccaka.
VYpaBHeHUE cOCTOSHUA UacanbHOro raza Menaeneesa — Knaneiipona.

OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOI TEOPUH HI€AILHOTO rasa.

CpenHsag KMHETHYECKas SHEPIHsl MOJIEKYJI Ta3a U TemnepaTypa. 3akoH JlambToHa.

[lepBoe Havano TepmoauHamuku. Pabora u teriora. TemoemkocTs ra3a. ®@opmysa Maiiepa.

UYucno creneneil cBOOOIBI MOJIEKYIIbI. TernIoeMKOCTH 0OJTHOATOMHBIX 1 MHOTOATOMHBIX I'a30B.
TepMoarHaMUYeCKHE MPOIECCH B ra3ax: H30XOPHUIECKUN, H300apUIeCKHi, N30 TePMUIECKHA.
TepMoarHaMUYeCKHE MPOIECCH B ra3ax: aanabaTHIecKuid, TOTUTPOITHEIN.

. O6paTtumMble 1 HeoOpaTUMBIE MTpoliecchl. BTopoe Havano TepMoIuHaAMUKH.

. Hukae! B razax, kj temwtoBoit mamuuel. [ukn Kapno.

. HepasenctBo Knaysuyca. Ilonstue sHTponuu.

. I3ameHenwne sHTponH B 00paTUMBIX W HEOOpaTHMEBIX mporeccax (mpumMepsl). Obmas hopMyITupoBKa

BTOPOT'O Ha4daJjia TCpMOJUHAMHUKHA

. I'paHuLIBI IPUMEHUMOCTH BTOPOTO Hayasla TEPMOJANHAMUKY.

[lepeueHp BONPOCOB K 3K3aMEHY I10 3JIEKTPOMArHeTU3My

3akoH Kynona. I'paHuibl mpuMeHMMOCTH 3akoHa. IIpuHIMD cymneprno3uiuu. DHEprus CUCTEMBI
3apsIIoB.

HanpspkeHHOCTS 3neKTpryeckoro mois. 3akoH ['aycca. Y cioBrue mpuMEHIMOCTH 3aKOHA.
9J’I€KTpH‘-ICCKHI71 IHOTECHIUAJI. CBsi3b NMOoTCHIMAJIa U HAIIPAKCHHOCTHU SJICKTPHUYCCKOT'O I10JIA.
IToreHuuan pacnpeneneHHoro 3apsaaa.

Husnextpuku. [lonspuzanus AU3IEKTPUKOB.

DNEeKTPUIECKOe CMEIIIeHHE.

[IpoBOOHMKH B 3JIEKTPOCTATUIECKOM IIOJIE.

OnextpoemMkocTs. KoHeHCATOPBI.

CoennHeHue KOHJIEHCATOPOB.

Onexkrpuyeckue Toku. [I1oTHOCTH TOKA.

3axon Oma. MexaHu3M MPOBOAMMOCTH. | paHHIIBl MPUMEHHUMOCTH 3aKoHa OMa.

OnexTpoaBuxyIas cuia. Pabora ncroyHnka Toka.

[MpaBuna Kupxroda. IlapamiensHoe coeauHeHune comnpoTtuBienuid. [locnenmoBarensHoe |
napaiesbHOe COeIMHEHNE HCTOYHHUKOB TOKA.

MomnocTs ToKa. 3akoH oy — Jlenna.

MaruuTtHas WHAOYKIUA. CI/IHa, ZICIZCTB}HOHIBSI Ha IPOBOJHUK C TOKOM B MArnuTHOM I10JI€.

3akon buo — CaBapa — Jlammaca. Cuna Jlopenna.

HanpspkeHHOCTh MarHUTHOTO 1OJIsI. MarHuTHOE 10JIE B LIEHTPE KPYTOBOI'O NPOBOAHUKA. MarHuTHoe
oJIe MPSIMOTO TOKA.

MarnutHoe HampspkeHne. MarHUTHOe HanpspKEHHE BIOJb 3aMKHYTOTO KOHTYpa, OXBAaTHIBAIOLLETO
IIPOBOJ, C TOKOM.

MarHuTHbIA MOMEHT TOKa. KOHTYp ¢ TOKOM B MAarHUTHOM MOJIE.

Marneruku. HamaranuuBanue cpenl. 3aKOHbI MAarHUTHOTO TIOJISI B MArHETHKAX.

OcHOBHOI1 3aK0H 351eKTpoMarHUTHOM nHAYKuuu. [lpaBuio Jlenna. MHAYKTHUBHOCTD.

IIepeMeHHBII 3IEKTPUUECKUI TOK.

BuxpeBoe snekrpuueckoe nozie. TOKk cMenIeHUs.

VYpaBaeHnss MakcBemia B WHTETrpainbHOU ¢opme. YpaBHeHHs MakcBemwia B AuQQepeHInaTbHO’

¢dopme.



24. DNeKTpOMarHUTHOE II0JIE.

4.2 MetoanuecKkue MaTepuaJibl, Onpeaeasoniie Mpoueaypbl OeHUBAHUS 3HAHMI,
YMeHU#, HABBHIKOB M (WJIM) ONBITA /AeATEJbHOCTH, XaAPAKTEPU3YIOIIUX 3TaNbl
¢dopmupoBaHus KOMIIETeH NI

Metoauyeckue PpeKOMEHJALMH, ONpeAeIsiome MNPOUeAYPbl OLCHHBAHHMA HA
IK3aMeHe:

OK3aMeH SBISETCS 3aKIIOUUTENIBHBIM 3TaloM mporecca (popMUPOBAaHUS KOMIIETEHIIMU
CTYJEHTA IIPU U3YYECHNUHU JUCLMILIMHBI UM €€ YaCTH U UMEET LIENbI0 IPOBEPKY U OLICHKY 3HAHUUI
CTYJEHTOB 10 TEOPUH U NPHUMEHEHUIO NOJyYEHHBIX 3HAaHUM, YMEHUI U HAaBBIKOB IPU PELICHUU
NPaKTUYECKUX 3aJad. DK3aMEHBI MPOBOMATCS IO PACHHCAHUIO, CHOPMUPOBAHHOMY YUECOHBIM
OTAETIOM M YTBEP)KICHHOMY INPOPEKTOPOM MO y4eOHOH paboTe, B CPOKH, NPEIyCMOTPEHHBIE
KaJeHJapHbIM TpagukoM ydeOHoro mporecca. Pacrucanue 3K3aMeHOB JJOBOJUTCS 1O CBEACHUS
CTYJCHTOB HE MEHEE 4YeM 3a JBE HEIEIM [0 Hadajla JK3aMEHALIMOHHOM CECCHHU. ODK3aMEHBI
IPUHUMAIOTCS IPENOAABATEAMH, BEAYLIMMH JICKIUOHHBIE 3aHATUA. B OTIENbHBIX Cllydasx Npu
0O0JBIIOM KOJMYECTBE TPYII Yy OAHOIO JIEKTOpa WM MpH OOJBIION YMCIEHHOCTU TPYIIIBI C
paspelieHus 3aBeAylomero kadeapol MOMycKaeTcss NPHUBICYCHHE B IOMOIIb OCHOBHOMY
JIEKTOpY MPENOJaBaTellsl, IPOBOAUBILErO IPAKTUUECKHUE 3aHATHS B IpyIIIax.

DK3aMeHbI IPOBOJATCS B YCTHOU (popme. DK3aMeH IPOBOAUTCS TOJIBKO IIPU MPEIbIBICHUN
CTYJIEHTOM 3a4€THOW KHWJKKU U IPHU YCJIOBUU BBIIIOJIHEHUS BCEX KOHTPOJBHBIX MEPONPUATHH,
NPEIYCMOTPEHHBIX Y4eOHBIM IUTAHOM M paboueil mporpaMMoil Mo HM3y4aeMoil IUCIHUILTHHE.
CryneHTaM Ha »3K3aMeHE MPEeJOoCTaBlIsIe€TCsl NpaBO BbIOpaTh OAMH M3 OuieroB. Bpems
IOArOTOBKU K OTBETYy cocTasiisieT 60 MuHyT. I1o ucTeueHnn yCTaHOBIEHHOTO BPEMEHH CTYJEHT
JOJKEH OTBETUTh HA BONPOCHI dK3aMEHAI[MOHHOTO OWiieTa M NpPEeJOCTaBUTh PELIEHHE 3ajad.
PesynbraThl SK3aMeHa OLIEHUBAIOTCS 10 YETHIPEeXOAIIbHON CHCTeME («OTIMYHOY», «XOPOIIOY,
«yZOBJIETBOPUTEIBHO», «HEYI0BIETBOPUTEIILHO») U 3aHOCATCS B SK3aMEHALIMOHHYIO BEJOMOCTh
Y 324E€THYIO KHIKKY. B 3a4€THYI0 KHMKKY 3@HOCATCS TOJIBKO IIOJIOKUTENIBHBIE OLIEHKH.

KpnTepnn BBICTABJICHHA OLICHOK

OueHka «omauuHoy:
—  CHCTEMaTU3UPOBAaHHBIC, IMTyOOKHE M IOJIHBIE 3HAHUS [0 BCEM pasfesiaM AWCLUIIIMHEL, a
TaKXe 10 OCHOBHBIM BOIIPOCAM, BBIXOAALIMM 3a Mpeielibl yueOHON IporpaMMBbl;
—  TOYHOE HCIOJIb30BaHUE HAYYHON TEPMUHOJIOIHH CUCTEMATUYECKH ITPAMOTHOE U JIOTHYECKH
IIPaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;
—  Oe3ympeuHoe BIIQJACHHE HWHCTPYMEHTapueM y4eOHOW [AWCLMIUIMHBL, YMEHHE €ro
3¢ EKTUBHO UCIOIB30BATh B TOCTAHOBKE U PEHICHUH HAYYHBIX M MPAaKTUYECKUX 3a/1a4;
—  BBIPa)KEHHAs! CIIOCOOHOCTH CaMOCTOSITEJIbHO M TBOPYECKH PEIaTh CIO0XKHBIE MPOOIEMbI U
HECTaHJApTHBIE CUTYaLlUU;
— TONHOE ¥ TIOyOOKOE YCBOGHHE OCHOBHOW W  JIOTIOJIHUTEIBHOM  JINTEpaTypHI,
PEKOMEH/IOBaHHOW y4eOHOH MPOrpaMMOil 10 JUCHIUILINHE;
—  YMEHHE OPHUEHTHPOBATHCA B TEOPUSIX, KOHLENLIUAX W HAIPABICHUSAX IUCLUIUIMHBI U
JlaBaTh UM KPUTHUYECKYIO OLICHKY, UCIIONIb3Ysl HAYYHbIE JOCTHKEHUS JPYIUX JUCLUIUIMH;
—TBOpYECKasl CaMoCTOsITeJbHAas paboTa Ha NPAKTHUECKUX 3aHATUSX, AaKTHBHOE YYacTHE B
IPYIIOBBIX 00CYKICHHUSX, BBICOKHN YPOBEHbD KYJIBTYPbI HCIIOJHEHUS 3a1aHUH;
—  BBICOKHI YpOBeHb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pa00ovell mporpaMme KOMIIETEHIINH.

OreHKa «xopouioy:
—  JIOCTATOYHO IOJTHBIC ¥ CUCTEMATU3UPOBAHHBIC 3HAHUS 110 TUCIIUTUINHE;



—  YMEHHE OpPHEHTHPOBAThCS B OCHOBHBIX TEOPUAX, KOHLECHIUSIX H HaAIpPaBICHUIX
JUCUUIUIMHBL U AABaTh UM KPUTHYECKYIO OLEHKY;

—  HCHOJB30BAHHME HAYYHOM TEPMHUHOJOIWHU, JUHIBUCTUYECKH U JIOTHUECKH IPaBUIBHOE
M3JI0)KEHUE 0TBETa Ha BOMPOCHI, yMEHHE JeNlaTh 000CHOBAaHHBIE BEIBOIbI;

—  BJIAJCHHUE MHCTPYMEHTApHUEM MO AUCLUIUIMHE, YMEHHUE €r0 HUCIONb30BaTh B NOCTAHOBKE U
pellleHnH Hay4HBIX U podeccHoHaNbHBIX 33/1a4;

—  YCBOGHHE OCHOBHOH JUTEpaTyphl, PEKOMEHJOBAHHOW yd4eOHOW MporpaMMoil IO
JTUCIUILTHE;

—  caMocTosTenbHas paboTa HA TMPAKTHUYECKAX 3aHITHAX, YYacTHE B TPYIIIOBBIX
00CYXJICHUSX, CPETHUH YPOBEHD KYJIbTYPbI HCIIOJTHEHUS 33 JaHUH;

—  cpenHuil ypoBeHb C(HOPMHUPOBAHHOCTH 3asIBJICHHBIX B paboyel mporpaMmmMe KOMITCTCHITUM.

OrneHKa «y00671emeopumenbHoO»:

—  JIOCTATOYHBIM MHHHMAJILHEIA 00hEM 3HAHUI 110 TUCIUIUIMHE;

—  YCBOGHHE OCHOBHOH JTUTEPATYyPhl, PEKOMEHIOBAHHOW Y4eOHOH MPOrpamMMoii;

—  yYMEHHE OpHEHTHPOBATHCA B OCHOBHBIX TEOPHAX, KOHUEMIMAX M HaIPaBICHUAX IO
JUCLUIUIMHE U JaBaTh UM OLICHKY;

—  HCHOJB30BAHME HAYYHOM TEPMHUHOJOTHH, CTWIHCTUYECKOE U JIOTMYECKOE H3JI0KEHUE
OTBETa Ha BOIPOCHI, YMEHHE JeJaTh BHIBOJIBI O€3 CYIIECTBEHHBIX OLIHOOK;

—  BIAJCHHE WHCTPYMEHTAapHEM YYeOHOH IUCUUIUTUHBI, yMEHHE €ro HCIONb30BaTh B
pEeLIEHUH TUIIOBBIX 3a4a4;

—  YMEHHE IIOJ] pyKOBOJICTBOM IIPENOJABaTENs pellaTh CTAHAAPTHBIC 33/1a4H;

— paboTa moa PYKOBOJACTBOM NpenojaBarelisi Ha MPAaKTUYECKUX 3aHATHUSAX, AOMYCTHMBIH
YPOBEHB KYJIbTYpPbI UCTIOJHEHUS 3aJaHUM;

—  JIOCTaTOYHBI MHHHMAIIbHBIA YpOBEHb C(OPMHUPOBAHHOCTH 3asBICHHBIX B pabodei
IIporpaMme KOMIETEHIUH.

OrneHKa «Hey0081emeopUmenbHOY:
—  (parMeHTapHbIe 3HAHUS N0 AUCIUILIINHE;
—  OTKa3 OT OTBETA;
— 3HaHME OTAEIbHBIX HCTOYHHKOB, PEKOMECHIOBAaHHBIX y4eOHOW HpOrpaMMon Mo
JTUCIUILTHE;
—  HEyMEHHE HCIONb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
—  Hajw4due rpyObIX OMHNOOK;
—  HM3KUH YPOBEHb KYJbTYpPbI UCIIOJHEHUS 33JaHUM;
—HHU3KHUI ypOBEeHb C(POPMUPOBAHHOCTH 3asBICHHBIX B pabodell mporpaMmme KOMITETCHIINH.

OueHouHble CpencTBa IJsi WHBAIUIOB M JIMIl C OTPAaHUYCHHBIMU BO3MOXKHOCTSMU
3/10pOBbS BEIOMPAIOTCS C YUETOM UX MHIAUBUAYAIbHBIX ICUXO(PHU3NIECKHX OCOOCHHOCTEH.

— Tpu HEOoOXOAMMOCTH WMHBAIHMAAM M JIMIIAM C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU
370pOBbS MTPEAOCTABIISAECTCS AOMOJHUTEIBHOE BPEMS JIJIs MOJATOTOBKH OTBETA HA SK3aMEHE;

— MpU MPOBEIEHUU MPOLEAYPhl OLEHUBAHUS PE3YJIbTaTOB OOYUYEHHUS HHBAIUIOB U
JULl C OIPAHUYEHHBIMU BO3MOXHOCTSMH 310POBbs IPEIyCMATPUBACTCS MCIOJIb30BAHUE
TEXHUYECKUX CPEJICTB, HEOOXOIUMBIX UM B CBSI3M C UX MHAUBUIYATbHBIMA OCOOCHHOCTSIMU;

— Npu HEOOXOAMMOCTH HJsi OOy4arouMxcs € OrpaHMYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBbS U WMHBAIUAOB MPOIEIypa OICHUBAHHS PE3YyJIbTATOB OOYYECHHS MO IUCIHUILIAHE
MOXET MIPOBOJAUTHCS B HECKOJIBKO HTAIIOB.

[Tpouienypa oneHWBaHUS PE3yabTATOB OOYUCHHS WHBAIHUIOB M JIUI[ C OTPAHHUYCHHBIMHU
BO3MOXXHOCTSIMHU 3JI0OPOBBSI 110 TUCIUILUIMHE MpelycMaTpuBaeT NnpeaocTaBieHue nHGopMauu B
dbopMmax, afanTUPOBAHHBIX K OTPAaHUYCHHSIM UX 3JJOPOBBS U BOCIIPUATHS UH(POPMAILINH:



JIJ1s1 I ¢ HApYIICHUSIMH 3PEHHS:
— B Ie4YaTHOW hopme yBeIMUEeHHBIM MPUPTOM, — B (hOpME MIEKTPOHHOTO JOKYMEHTA.
JIJist TU1 ¢ HApYIICHUSIMH CITyXa:
— B IeyaTHoOH opme,
— B (hopMe 3IEKTPOHHOTO JOKYMCHTA.
JUtst U1 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIHLHOTO ammapara:
— B IIeYaTHOM ¢opme,
— B opMe IEKTPOHHOTO IOKYMEHTA.
JlaHHBIN TIEpeYCHh MOXKET OBITh KOHKPETHU3UPOBAaH B 3aBHCHMOCTH OT KOHTHHI'CHTA
00yJaromuxcs.

5. Ilepeuennb yueOHOI JuTEPATYpPhl, MHPOPMANMOHHBIX PECYPCOB U
TEeXHOJIOTuM

5.1. Yue6Hana nutepartypa

1. AiseHuoH, A. E. ®Dusmka : y4ebHMK U npakTUKym ana sysos / A. E. AiseHuoH. — Mocksa :
MN3spatenbcTBo OpanT, 2022. — 335 c. — (Bbicwee obpasoBaHue). — ISBN 978-5-534-00487-8. — URL:
https://urait.ru/bcode/489456 .— TeKCT : 3/1€KTPOHHbIA.

2. dusuKa : yyebHUK M npakTMKym ana sysos / B. A. WUnbuH, E. 0. BaxtnHa, H. b. BuHorpagosa,
M. N. CamoiineHko ; nog pegakumen B. A. UnbmHa. — Mockea : Uspatenbctso HOpaiit, 2022. —
399 c. — (Bbiclee obpasosaHue). — ISBN 978-5-9916-6343-4.— URL: https://urait.ru/bcode/489459.
— TeKCT : 3NeKTPOHHbIN.

3. Topnay, B. B. ®usmKka. 3agaum, Tectbl. Metogbl peuieHusa : yyebHoe nocobue ansa Bysos /

B. B. lopnay. — 2-e usg. — MockBa : M3gatenbctBo Hpaunt, 2022. — 343 c. — (Bbicwee
obpasosaHue). — ISBN 978-5-534-12350-0.— URL: https://urait.ru/bcode/494407.— Tekct
3/IEKTPOHHbIN.

4. byxmaH, H. C. YnpaxHeHua no ¢usuke : yyebHoe nocobue / H. C. ByxmaH. — 2-e usg. — CaHKT-

MeTepbypr : MlaHb, 2022. — 96 c. — ISBN 978-5-8114-0823-8. — TeKcT : 3/1eKTPOHHbIN . — URL:
https://e.lanbook.com/book/210086 . — PexkmMm AocTtyna: Ana aBTopM3. NoNb30BaTeNei.

5.2. Nepuopgunueckasa nutepartypa

BecTHUK MockoBcKoro yHMBepcuTeTa. Cepusa 03. dusumka. AcTpoHOMMUA. - URL:
https://dlib.eastview.com/browse/publication/9045

5.3. UHTepHeT-pecypcbl, B TOM UMCNe CcOBpemMeHHble npodeccmoHanbHble 6asbl AaHHbIX U
MHPOPMaLMOHHbIE CIPABOYHbIE CUCTEMDbI

INeKTPOHHO-6ubanoTeyHblie cucremol (36C):

IBC «FOPAMT» https://urait.ru/

IBC «YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
I9BC «BOOK.ru» https://www.book.ru

IBC «ZNANIUM.COM» www.znanium.com

9BC «JIAHDb» https://e.lanbook.com

MpodeccmoHanbHble 6a3bl gaHHbIX


https://urait.ru/bcode/489456
https://urait.ru/bcode/489459
https://urait.ru/bcode/494407
https://e.lanbook.com/book/210086
https://dlib.eastview.com/browse/publication/9045
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuansl nzgareascra Wiley https://onlinelibrary.wiley.com/

Hayuynas 3;1exkTponHas o6udauorexka (HIB) http://www.elibrary.ru/
IHo1HOTEKCTOBBIE APXUBBI BEAYIIHX 3al1aJHbIX HAYYHBIX )KYPHAI10B Ha Poccuiickoii
miargopme HaydHbIxX ;kypHajgoB HIUKOH http://archive.neicon.ru

Springer Journals: https://link.springer.com/

Springer Journals Archive: https://link.springer.com/

Nature Journals: https://www.nature.com/

Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

Springer Materials: http://materials.springer.com/

Nano Database: https://nano.nature.com/

Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
"JlekTopuym TB" http://www.lektorium.tv/

YuauBepcurerckas napopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

NHbOopMaLMOHHbIE CNPABOYHbIE CUCTEMDI

KoncyasranT Iliroc

Pecypcbl cBO60AHOro AocTyna

Ku6epJlenunka http://cyberleninka.ru/;

MuHuCTEpCTBO HAYKHU M Bbiciero odopazosanus Poccuniickoii ®@enepanun
https://www.minobrnauki.gov.ru/;

denepaabHbiii noprai '"Poccuiickoe o6pazoBanue' http://www.edu.ru/;
HNudopmanuonnas cucrema "Equnoe okHO 10cTyna K od0pa3oBaTeibHbIM pecypcam'
http://window.edu.ru/;

Ennnas ko/uteknus nupoBbIX 00pa3oBaTeIbHbIX pecypcoB http://school-collection.edu.ru/ .
IIpoexT I'ocyrapcTBEHHOr0 HHCTUTYTA pyccKoro sizbika uMeHu A.C. Ilymkuna
"OoOpa3oBaHue Ha pycckoM" https://pushkininstitute.ru/;

CupaBouHo-uH(popMaunoHHbIi noptau "Pycckuii a3bIK" http://gramota.ru/;

Cayx0a TeMaTHYeCKMX TOJKOBBIX CJIOBapeil http://www.glossary.ru/;

CJioBapu ¥ SJHIUKJIONEAUH http://dic.academic.ru/;

Oo0pa3oBartenbHblii noptana "Yuebda' http://www.ucheba.com/;

3akononpoekT "O06 odopazoBanum B Poccuiickoii Penepannu''. Bonpockl 1 oTBeTHI http://xn-
-273--84d1f.xn--plai/voprosy i otvety

CobcTBEeHHbIE 31eKTPOHHbIE 06pa3oBaTesibHble U UHPOPMaLUOHHbIE pecypcbl Ky6ry

uiekTpoHHbIH KaTagor Hayunoi 0uduorexkn KyoI'Y http://megapro.kubsu.ru/MegaPro/Web

JIeKTpOHHasi Onbanorexa TpyaoB ydenbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MoayJIbHOTO JTMHAMHUYECKOT0 00y4eHus http://moodle.kubsu.ru

ba3a yyeOHBbIX IUIaHOB, Y4e0OHO-MeTOANYECKHX KOMILICKCOB, My0IMKANMA U KOH(epeHun i
http://infoneeds.kubsu.ru/
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bubaunorexa nndopmannoHHbIX pecypcoB kadeapbl HHGOPMALNOHHBIX 00Pa30BaTeJIbHbBIX
TEXHOJIOTWi http://mschool.kubsu.ru;
DuieKTPOHHBII apxuB Jo0KyMeHTOB Kyo6I'Y _http://docspace.kubsu.ru/

dneKTPoHHble obpasoBaTenbHbie pecypcbl Kadeapbl UHGOPMALIMOHHBIX CUCTEM M TEXHONOINiA B
o6pasosaHum Kybry n HayuHo-metoguueckoro kypHana "LUKOJIbHbIE rOAbl" http://icdau.kubsu.ru/

6. MeToannueckne yKa3aHus 1Jisl 00y4arOIIUXCs 10 OCBOCHUIO
AUCHUIIHHBI (MOIYJIs1)

IIo xypcy mnpenycMOTpPEHO NpPOBEIEHUE JIEKIMOHHBIX 3aHATHN, HAa KOTOPBIX JAeTCs
OCHOBHOI CI/ICTeMaTI/IBI/IpOBaHHHﬁ MaTCpral U IMPAKTHUYCCKUX SaHHTHﬁ, Ha KOTOPbIX CTYACHTHIL
MNPUMCHAIOT IHOJYYCHHBIC TCOPCTUYCCKUC 3HAHUSA K PCHICHUIO KOHKPCTHBIX 3aaad. ypOBeHL
YCBOCHUA TCOPCTHYCCKOI0 MaTcpuajla IMpOBEPACTCA IOCPCACTBOM OIIpoCa IO OCHOBHBIM
BOIIpOCaM TCMblI U PE3yJIbTaTaM BBIIIOJIHCHUA WHAWBUAYAJIBbHBIX W T'PYHIIOBBIX ITPAKTUYCCKHUX
3aJJaHU.

Baxkueiiimum starom Kypca ABJISICTCS CaAMOCTOATCIIbHAA pa60Ta 10 JUCLUITIINHE.

3agaum 11l CAaMOCTOSITEILHOTO pereHust

1. [TyTe, IO KOTOpPOMY IBMXKETCSI BaroHETKa, CKaTBIBAsICh M3 TOYKU A,
o0pa3zyeT pa3OMKHYTYI0 HETII0 pajguyca 7, Kak II0Ka3aHO Ha 4YepTexe:

BOC= BOD= . Haiitn, ¢ Kakoi BBICOTHI /i JO/KHA CKATBIBATHCS
BaroHeTka 0e3 HadalbHOW CKOPOCTH, YTOOBI OHA MOIJIa MIPOMTH BCIO METIIO, a
TaKXe TO 3HA4YEHHE yria IpU KOTOPOM 3Ta BBICOTa /i HaMMEHbILAS.
Vkazanne. Ha ydactke DC UeHTp TSKECTH BaroHETKH COBEpILIAET
napaboIuIecKoe IBIKEHHE.

2. I'py3 M, noaBelieHHBIM Ha MNPYKUHE K BEPXHEH TOUKE A KpPyrioro
KOJIbLIA, PACHOJIOKEHHOIO B BEPTUKAJIBHOH IIOCKOCTH, IAJaeT, CKOJb3sl IO

Konblyy Oe3 TpeHus. Haiitu, kakoBa HO/DKHA OBITH JKECTKOCTH MPY>KUHBI TS

TOro, 4ToObl AABJICHUE I'Py3a HAa KOJBLIO B HIKHEH TOUKE B PaBHAIOCH HYJIO HPU CICAYHOLIUX
JaHHBIX: pajguyc Kojbla 20 cM, Macca Tpy3a 5 Kr, B Ha4aJbHOM IOJIOKEHUH I'py3a paccrosiHue AM
paBHO 20 cM U NpyXMHA MMEET HaTypaJbHYIO JJIMHY; HauajdbHas CKOPOCTh Ipy3a paBHa HYIIIO;
BECOM NPYXHHBI IIpeHeOperaeM.

3. HeGonpinas maiiba mMaccel m 0e3 HauyaIbHOW CKOPOCTH M COCK#EL3BIBACT C TJIANKOH TOpKU

B0a TopMO3UTCA U,
o 2 AV
HauuHas C HEKOTOPOr0 MOMEHTa, IBM)KETCSI BMECT€ C JOCKOM KaK eInHOC
CyMMapHYI0 paboTy CHUJI TPEHHs B TOM Ipolecce.

‘;mev-_-;g

4. CucremMa COCTOMT M3 ABYX OJUHAKOBBIX KYOWKOB, KaXKIBIA MAacCChl 71, MEXKIY KOTOPBIMHU m
HaxXOIWTCSA cCKarash HeBecoMash NpYKHUHA KECTKOCTH . KyOWKH cBs3aHBl HUTHIO, KOTOPYIO B
HEKOTOPBIH MOMEHT TIEpeXuraroT. [Ipn Kakux 3HaueHHMAX [ — HAYaIbHOM C)KaTHU NPYKUHBI —
HIDKHHAH KyOUK TTOJICKOYHT ITOCIIE TIEPEKUTaHUs HUTH? R

5. Hutb nepebpoieHa vepe3 riiajkue TOPU3OHTAIBHBIE CTEPKHU | M 2, HA ee KOHIax
ceperHe MO/BEIIEHBI 0JIMHAKOBON Macchl Tpy3bl 4, B, C (puc. 19). PaccrosiHue Mexny cTep >HAMU
paBHoO /. B HexoTopelii MOMEHT Ipy3 C OCTOPOXHO OTIIYCTHJIM, M CHCTeMa NpHLUIa B ABMKeHHE. M
Haiitn MmakcumManbHyt0 ckopocTh rpy3a C 1 MaKCHMaJIbHOE IIEPEMEIIEHHUE €0 NPH ABIKCHUN BHU3.
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6. WneansHerii Ta3 coBepimaeT IUKJ, COCTOSIINA W3 HW300apbl, anuabaTel W H30TEPMBI, A B
MIpUYEM U30TEPMHUUYECKUI MPOLECC IPOUCXOIUT NMPH MAKCUMAIBHON TEMIIEpaType UKIA.

Haittu k.01, nukiia, ecnu temieparypa 7' B €ro npeneiiax MEeHseTcs B 1 pas.

7. B cocyne noa HeBecoMBbIM MOPIITHEM HAXOAWUTCS T'a3 IPU HOPMAaJIbHBIX yClIoBUsX. PaccrosHue
OT JIHa cocyJia 10 JHa mopuiHs 4 = 25 cM. Korja Ha mopiieHb MoJIOKWIM Ipy3 Maccoi m = 20 kr,
nopuieHs omyctwics Ha & = 13,4 cm. [Diomans nornepeynoro cedenust nopmus S = 10 cm?.
Cuwnras cxxarue aguadaTn4eckuM, HAlTH TIOKa3aTenb aguadarhl.

8. B BepTHKaTBEHOM 3aKPBITOM ¢ 000HMX TOPLIOB IUIMHIAPE HAXOAUTCS MAaCCHUBHBIN MOPIIEHB, TI0
00e CTOPOHBI KOTOPOro — Mo oAHOMy Moyt0 kuciopoxaa. npu T = 300 K orHomieHHe BepXHETo
obrema k HIkHeMy n = 5. [Ipu kakoii Temreparype 310 oTHomenne cranet nl=3,5? Tpenue
HC YUYUTHIBATD. 9. quI)IpC OAWHAKOBLBIX IICPBOHAYAJIBHO HE3APsIKCHHBIX KOHJACHCATOpa
COCIMHCHBI, KaK T0Ka3aHO Ha PUCYHKE, M npucoeauHensl k 6arapee ¢ D/C ¢ = 9 B. Chauana
3ampikaoT Kiarou Ki. 3atem wximrou Ki pasmbikaror u 3ambikaror kiarod Ko, Kakosa Oyzmer
Pa3HOCTh NOTEHLIMAIOB HA KAXJOM KOHAEHcaTope?

10.  JIBa oAMHAKOBBIX BO3AYIIHBIX KOHAEHcaTopa eMkocThio C = 800 cm 3apspkensl 1o U = 900 B.
OnvH U3 HEX B 3apsDKEHHOM COCTOSHUM TIOTPYKAlOT B KepocHH (& = 2),
MOCJIe 4Yero KOHAGHCATOPHl COCOUHSAIOT mapamienbHo. OnpenenuTsb
paboTy MPOUCXOSILEro IIPH ATOM pa3psia.

11. B cxeme m3BectHbl DJIC €1 u &, conporuBienus Ri, R, R3, Ra.
Haiitu HanpsibkeHUe Ha KOHJIEHCATOPE.

12.  HailTu HHAYKIMIO MAarHUTHOTO TOJ B Touke O KOHTYpa ¢ TOKOM /, KOTOPBII MMOKa3aH Ha PUCYHKE.
Paguycel a v ctopoHa b U3BECTHBI.

13.  JnuHHBIA TpsMOH MpoBoX, MO KoTopoMy TedeT Tok [, u Il-oOpasnblii mpoBoj c

MOJIBYKHOW MEPEMBIUKON PacIoioKEHbI BOJHOM MIOCKOCTH. [lepeMbIuKy, JyiMHA KOTOPOH /, 1

B

MepeMenIaroT BIPaBO C MOCTOSIHHOW ckopocThio V. Halitm OJAC MHAYKIMM € B KOHType Kak [ -

(YHKIHIO pacCTOSIHUS 7.

14. Pamka B BHIE NpSIMOYTOJIGHOTO TPEYrOJbHHKA C KaTeTaMH a U b JIKHUT B OJHON R
TUTOCKOCTH C MIPSMBIM JUTHHHBIM IPOBOJIOM, IO KOTOpoMy TedeT Tok /. Karer a mapayteneH d
MPOBOLY M HAXOOUTCS OT Hero Ha paccrossHud d > b. CompotuBienue pamku R. Haiitu 1 A

KOJIMYECTBO 3JIEKTPUYECTBA ¢, KOTOPOE MPOTEUeT MO paMKe, eciid ee MoBepHyTh Ha 180°
OTHOCHTEIILHO CTOPOHHI d.

[Tonck wHpOpMAUU 1 OTBETOB Ha BOIPOCHI JJIi CAMOCTOSITEILHOW pabOThI W
BBITIOJTHCHMSI 33JIaHUH B HEKOTOPBIX CIIyYasX MpPEInoJiaraeT HE TOJBKO W3YYCHHE OCHOBHOM
y4eOHO#M JIMTepaTypbl, HO W TPUBJICUCHHE [ONOJHUTEIBHON JIMTEPaTyphl, a TaKXke
HCIIOJIb30BaHUE pecypcoB ceTr IHTepHET.

B ocBoeHMM MHCHIHUIIIMHBI WHBAIMIAMH W JIMIIAMUA C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU
310pOBbs OOIBIIOE 3HAYECHUE HMEET WHIUBUAyanbHass ydyeOHas paboTa (KOHCYNIbTallUU) —
JIOTIOJTHUTEIbHOE Pa3bsICHEHUE YIeOHOr0 MaTepuara.

NunuBuayanbHble  KOHCYJIBTAIIMM TI0 TPEAMETY SBJISIOTCS BaXXHBIM  (DakTOpOM,
CIOCOOCTBYIOLIMM WHMBUYAIA3aUN OOYYCHHUSI H YCTAHOBJICHHIO BOCIIMUTATEILHOIO KOHTAKTa
MEXJy IMperojaBarelieM W OOydyarolIMMCS WHBAIMJIOM WM JIMIOM C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

B ocBoeHMM NHCHIHUIIIMHBI WHBAIMIAMH U JIMIIAMUA C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU
3I0pOBbs OOIBIIOE 3HAYEHUE HMEET WHIUBUAyanbHas ydyeOHas paboTa (KOHCYIbTallUu) —
JIOTIOJTHUTEIbHOE Pa3bsCHEHUE YIeOHOr0 MaTepuara.

NunuBuayanbHble  KOHCYJIBTAIlMM TI0 TPEAMETY SBJISIOTCS BaXXHBIM  (DakTOpOM,
CHOCOOCTBYIOUIMM WHMBUYAIN3AlUN OOYYCHUSI U YCTAHOBJICHHIO BOCIIMTATEILHOIO KOHTAKTa



MCXKAY MOpelogaBarciicM H 06yqa101u1/1Mc;1 HHBAJIXMAOM HWJIK JIMOOM C OI'PpaHUYCHHBIMU
BO3MOXHOCTAMHU 300POBbA.

7. MaTtepuaibHO-TEXHUYECKOE o0ecnevyeHune no JUCUUIJInHe (MOIYJII0)

Ne HanmMmeHoBaHHe clIeIMAJILHBIX IOMEINEHHI 1 Homepa ayauropuii / kabuHeros
NMOMeIeHUi IJIsl CAMOCTOSTE/IbHOI padoThI
1. | yueGHble aynuropuu s mnpoBeaeHus 3aHsaTtuil | 501,502,503,505,506,507,508, 509,
JICKIIMOHHOI'O TUIIA 510,513,514
2. | yuebHple aymuTopuu miisg  npoBeneHus 3ansTtuil | 501,502,503,505,506,507,508, 509,
CEMHUHAPCKOT0 THIIA 510,513,514
3. | KomnbroTepHsbie Kaacchl ¢ BbIX0A0M B IHTepHET 503,509,510
4. | yueOHBIE ayqUTOpUU [JISl BBIIOJIHEHUS HAYyYHO — Kabuner KypCOBOT'O
UCCIIeIOBATEIbCKOM paboThI (xypcoBoro NPOEKTHPOBAHHS (BBITOHEHHUS
HpOCKTHPOBAHH) KypcoBbIX pabor) - Ne 503, Ne509,
Ne 510
O6opynoBaHue: MYJIBTUMEIANHBINA
MPOEKTOp, SKpaH, MEepCOHAIbHBIC
KOMIIBIOTEpBI, ydeOHas MeOerb,
nocka ydeOHas, BbIxoll B MIHTepHeT,
yaeOHO-HaTJIS THBIE nocooust
(TemaTrueckue WJUTFOCTPAIIUH ),
MIPUHTED, pe3eHTAIIN Ha
AIIEKTPOHHOM  HOCHUTENE, CIUIUT-
cucremMa
5. | yueOHbIEe ayAUTOPHUH I CAMOCTOSITeNbHOM paboThl, ¢ | KabuHer nans  camMocTosTeNbHON
pa6quM1/1 MECTaMH, OCHalllCHHBIMHU KOMHI:IOTGpHOfI pa6OTBI - No 504, No 509, No510
TEXHUKOW C TOJKIIOYeHHueM K cetu «MHTepHeT» u
obecrieueHUEeM  HEOTPAHMYEHHOrO0  JIOCTynma B Obopynosaine: TICPCOHATLHBIC
AIEKTPOHHYIO MH(OPMAIIHMOHHO-00pasoBaTebHyt0 | 0 IPIOTEPEL, yaebnas  meben,
cpely OpraHM3aLMH s KaXIoro oOywaromierocs, B | “0oK4 ydeOHas, BhIxoz B MnTepHeT
COOTBETCTBUU C 00bEMOM H3yYaEMBIX AUCLUILINH
6. | UccnenoBarenbckue naboparopuu (uentpoB), | Kommerorepusiii kimacc Ne 510
OCHAIIIEHHbBIE JTA00PAaTOPHBIM 000PYAOBaAHHEM MYJIbTUMETUINHBIN MIPOEKTOP,
9KpaH, NePCOHATBHBIE
KOMIIBIOTEpHI, yueOHass wmeOerb,
Jocka  ydeOHas,  BBIXOJ B
WuTtepHer, HariasaHble MOCOOUS.
CereBoe obOopymoBanue CISCO
(MapIpyTH3aTOPhl, KOMMYTATOPBI,
19-Ti TIOWMOBBII ceTeBOU mKad)
CILUIUT-CUCTEMA, CTEH]I
«Apxurexrypa [I9BM»
7. | yueOHbIE ayJUTOPUM T'PYNIOBBIX U MHAUBHUAYAJIbHbBIX Ne508
KOHCYJIbTAIIUI OO6opynoBaHue: TEPCOHAIBHBIN
KOMIIbIOTEp, yueOHas  mebenb,
ocKa ydeOHast, yueOHO-HarJIs HbIC
rmocoous (TemaTH4ecKue
WUTIOCTPAIMK),  CKaHep, JI0CKa




MarHUTHO-MapKepHasi, CTEJIaXH C
yueOHOMI u NepPUOANYECKOI
JIUTEPATYPOI

[Momemenne must XpaHeHHS M MPODUIAKTUIECKOTO
o0ciykUBaHUsl y4eOHOTO 000py10BaHUS

ITomemnienue Ne 511, Ilomenienue
Ne 516, Ilomemenue Ne 517,
ITomemenune Ne 518

y4ueOHbIE ayIUTOPUU JJIS TPOBEIACHUS TEKyIIeH u
MIPOMEKYTOUHON aTTECTaluU

501,502,503,505,506,507,508, 509,
510,513,514
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