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1. OFbEM AU CHUTTITUHBI
Bceero: 6 3auernpix CAMHHULBI TPYIOEMKOCTH (216 akagemuueckux Yaca)

[popMa o00yyeHus
Ha Bcro
I[I/ICHI/IHJ'II/IHy

Ou4nag

Bun yuebnoi paboTeI

AyIHTOpHbIe 3ansTHS (koHTAaKTHAS pabora ¢
liperoaaBareiem), Beero yacop
B TOM YHcJI€:

[paktuyeckue pa6oTer
Jlaboparopusie paboTk
CamocrosTennnasn pabora, Bcero gacon
B TOM YHCJIe:

9eTy
Hpyrue Buapn CaMOCTOATENBHOM paboTh]

(camocTosTeTEHOR H3y4eHHUE TeM (pa3aenos)
AHCLHMILTHHEI)

Bux npomexyrounoii aTrrecrauuu

O6mas Tpynoemxocts AMCLHHILIHHBI H TPYJ0€MKOCTE,
10 ceMecTpam, 9acos




MECTO JUCHUILIHB]
B CTPYKTYPE OBPA30BATEJILHOI] MMPOTPAMMOBI

AUCLHILTAHA MOZy 1 «MateMaTuyeckue 1 €CTECTBEHHbIE HAayYHbIe JUCLUUIITIAHBD).
OcBoenue o0yvaronmMucs AUCHUIUIHHBL  «Du3nkay OITMPAeTCs Ha 3HaHMSI,
YMEHHUS, HaBBIKH W KOMICTEHIMH, NpHOGpeTeHHble B Pe3ylibTaTe ocBOeHUs
HPEAIECTBYIOMINX JUCIIUILIIHH:

- Maremarnueckuit aHajus;

-Anrebpa u reoMeTpHs

3HaHUS, yMeHHs n HaBBIKH, TONy4YEHHBIE MPH OCBOECHUH JUCLUTUTHHEI
«O0muii pusuyeckuii TIPaKTHKYM» SBJISIOTCS HEOGXOMUMBIMI AL OCBOEHHS
[OCIENYOIUX TUCUUIUINH U paszaenos OOIT:

- OCHOBBI IPOrPaMMHOM HHIKEHepUH

-Beraucnurensupie CHCTEMDbI, CeTH U TeIeKOMMYHUKAI[HH

3. INTAHUPYEMBIE PE3YJbTATHI OBYYEHUS]
Lensto ocBoenns mucrmmmmmg; ABIIACTCS O3HAKOMIICHHE 00y9arommxes c

3a/1a4, BO3HUKAIOIUX B UX HocnenyroueH npodeccHonanbHO; AeSATEIbHOCTH.
3alauaMu 0CBOeHHS AACHUIUTHHBI «PU3HKa» SBJISIOTCS:

- M3YYCHME OCHOBHBIX (DM3HYECKIX SIBJICHUI;

- OBIaJieHWe (yHAAMEHTAIbHBIMU [IOHATUSIMH, 3aKOHAMHU = U TEOPUAMHU
(usnkwy, a Takxke METoAaMHu (pu3HYeckoro UCCIIEJOBaHHS;

- OBIIAJICHUC METOAaMH M HpUeMaMu PCIICHUS KOHKPETHBIX 3amay u3
PasIAYHBIX obnacTelt Gpusmky;

- GbopMHpOBaHKe HABBIKOR pOBeNeHHs (DHU3HYeCcKOoro OKCIIEPUMEHTA, YMEeHHs
BBIZICIIATE KOHKPETHOE (hU3HUeCKoe COLCpKaHKe B MPUKIAIHBIX 3a1a4aX y4eOHo u
IPO(ECCHOHANBHOMN JESTEIbHOCTIL

Komnerennum, Gopmupyemsbie B PE3yJIbTaTe OCBOEHUS AUCIUIIINHEL:

- CnocobeH mnpumensTs €CTECTBEHHOHAYYHbIE U OOILENHKEHEPHBIE 3HAHMUS,
METObI MaTeMaTH4YeCKOr0 aHalu3a u MOJZICIMPOBAHUSI, TEOPETUYECKOro u
9KCMCPUMEHTAIbHOTO HCCAENOBAHUS B NPOQECCHOHANLHOMN HeSTeIbHOCTH (OIK-1)
WUnpukatoper wu ACCKDUITOPBl  9aCTH  COOTBETCTBYIOMLIEH KOMIIETeHIIMH,

dopmupyemoii B mpouecce USYY€HUS MUCHMIUMHEL «DU3HMKaY, OLEeHUBAIOTCS npu
TIOMOILIY OLIEHOYHBIX CPEJICTB.



[Inanupyemsre PE3yNbTaThl 06
AOCTHXKCHUA KoMneTeHIui O

2o
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UHIHKaTOpa
AOCTHIKEHUS
KOMIIETEHLIMU

HI[' 1 OIMK-1
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WJT-3 onik.
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KOMMETEHLIUU
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OCHOBBI

€CTECTBEHHOHAYYHBIX
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Kon
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YUYCHHS 110 IUCHUTIIHHE «Dusukay,
IIK-1, mepeuens onerounpx CpeacTs
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00y4eHus
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padoTsl;
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oTyeTa no
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- 3a4er
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- cobecenoBane;
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aHaJIM3 3aLIUThbI

- OTYeTa 1o
naboparopHoii

pabore;

- 3auer




4. COAEPXKAHUE lII/ICIII/IHJII/IHI)I
4.1. quﬁno-Temaanecmlﬁ IJIaH
Oy4Hag

Koaunyecrno 4acos
KOHTAKTHOMH pa6oTeI ¢ np enogaBaresiem
Jaboparop
HbIe

Homep
Pyo6ex pasjena,
TeMbI

HaHMCHOBaHI/le Pa3aeJia,
TEMBbI

pakrny.
3aHATHSA

..-—E-
Py6ex 1
3 Monexynapras usmka u

TEePMOIUHAMHKA

4.2. Conep:xanne JIEKIHOHHBIX 3aHATHII
Tema 1. Mexanuxa

Beenenue. Dnementr KUHEMaTHKU: OCHOBHBIe onpeneneHus. Buup
ABH)XEHUH TBEPIOTO Tena. 3aKoHkl ABHIKCHUS. 3akoHbl HeroToHa. Cua KaK Mepa
B3anMonencTeus ten. Tumsl cuy p Mexanuke. Mmmynsc MaTepHaIbHON TOYKH.
3aKoH coxpaHeHus UMITybca. PaGoTa. DHeprus. 3akon COXpPaHEHUS U HU3MEeHeHUs
MEXaHMeCKOH sHepruu. CraTuka. MomenT CHIIBL. Y CIIOBHS U BUIBI PaBHOBecus.

Tema 2. Konebanus u ¢onny

Konebanus. T dPMOHMYECKHH  OCLHILIATOP. YpaBHeHHE  CBOGOIHBIX
Konebanmii. KoneGanus MOJIEKYJT (BaJleHTHEIe, AeOpMalHOHHbIE, CUMMETPUYHbIe
M aHTHCHMMETPHYHBIE). 3aTyxarollie Konebanus. BeIHYKIeHHbIe KoseGaHus.
Pesonanc. Bonugr: TNIPONIONBHBIE, TONEepeyHble. YpaBHeHMUe BOJIHBI, CKOPOCTb
pacnpocTpaHeHus.

Tema 3. Monexynspnaa ¢pusuxa u mepmoounamura

Monexynsipao-kusetnueckas TeopHus razoB.Mogens uaeansHoro raza. Oc-
HOBHOC ypaBHeHMe MKT. OcHOBEI TepMonuHaMuku.lloHsiTHE 0 cocTOsTHUM
CUCTEMBI, TEPMOJMHAMUYECKOM IpoLecce U TePMOJMHAMHYECKOM pPaBHOBECHH.
BHyTpennss SHeprus. PaGora. Konmuuectso Temmorsi. IlepBbiii  3akon
TepMonnHaMuku. Ilpumenenune nepBoro 3akona TEPMOIMHAMHKH K H30MPOIIECCaM.
Tennoemkocts rasoB. AnmabaTiueckie nponeccel. ObpaTumble, HeoGpaTHMbie
nponeccel. [{ukn Kapro.

Tema 4. Dnexmpoounamuxa

DnexkTpuyeckuii 3apan. 3aKOH COXpaHeHHs 3apsna. 3akoH Kynowa.
Hanpsbkennocts snexrpuyeckoro mons. [lpunnun cynepnosurmu AEKTPUYECKUX
moned.  PaGota cun  smextpoctaTHueckoro nons.  Iloreniman. Casase
HapSDKEHHOCTH  DJIEKTDOCTATUYECKOTA  mama T

~ TTAMATITTITYFA A= =



CBeTa. Yron Bproctepa. I[poxoxnenue CBeTa yepes aHU30TPONHYIO  cpeny,
ABOMHOE JTydempenoMieHue, Honydenne w ananys IIOJIIPU30BAHHOIO CBeTg,

Tema 6. @usuxa amomnozo A0pa
CTpoenne aroma. Ompites Pesepdopra. Teopus aroma bopa, mocrynars
bopa. Paguoaktusrocts, 3aKOHBI palHOaKTHBHOrO pacmana. SnepHsle peakiuy.

4.3. 11 PAKTHYECKHE 3aHATHS

Hopmarus
BpeMeHH, yac.

Haumenosanne
pasaena,
TeMbI

Haunmenosanne npakruueckoro 3AHATHS
1 cemectp

— 1

OCHOBbI KHHEMATHKHM: OCHOBHBIG onpenenexus. Bumsr
JABHXKEHHWH TBepaOro Tea.

3aKOHBI IBHKEHHS. 3aKOHBI HbtoToHa. Cuna kak Mepa
B3aWMONCHCTBUS Tenl. TUMbI CHit B MexaHMKe.

! Mexanuxa — |
Hmnyinsce MaTepHAIIbHON TOUKH. 3aKOH COXpaHeHHUs

umnynbca. Pabora. Dueprus.
3aKOH COXpaHEHHS M M3MeHeHus MEXaHHYeCKOMH | |
9Hepruu. Cratuka. MoMeHT cuibl. Venosus u BUJIbI
paBHOBeCHSI.

PyGexHblii koHTpoIH | ]
Kone6anus. I'apmonnueckuii OCLMIIIATOP. YpaBHEHUe
CBOOOAHBIX  koneGanuit.  Kone6anusg MONEKy1
Konebanua u (BaneHTHsle, nepopMalMoHHbIe, CHMMETPHUYHBIE U aH-
2 60/1HbI TUCUMMETPHUYHBIE). 3aryxarowue konebaHus. | 1
BeinyxaeHHbIe KOe6anMs. Pe3onaHnc.

Bonnbl:  mpononbhbie, nonepeynsie.  YpapBHeHue
L BOJIHbI, CKOPOCTb PacpOCTPaHEHH s N




Monekynapnan
Pusuka u

mepmoounamu
Ka

MonexynspHo-kunernueckas TeopHs razos. Mojesp
MICATLHOTO raza. OCHOBHOe ypaBHenne MKT.
OcHoBbl - TepMOgHHAMIKH. [onatue o cocrosnun
CHCTEMBI,  TepMOJMHAMHYECKOM npouecce g
TEPMOIMHAMMYECKOM  paBHOBeCHH. BuyTpennss
Heprus. Pa6ora. Konnuectso Temmors,.

Tepaorii 3akon TepmonuHamuky. IMpumenenue
TICPBOrO 3aKOHA TEPMOAMHAMHUKU K u3ormnpoLeccam.
Tennoemkocts razos. Anuabatnueckue npouecch.
Obpatumeie, HeoOpaTuMbie npouecchl. Lnkn Kapho.
PyGesxHsiii kontposs 2

OnekTpuueckuii 3apsa. 3akon COXpaHeHHs 3apsja.
3akon Kynona. Hanpsokennocts SJIEKTPUYECKOro
nons. Ipunuun cyneprnosuimn SJICKTPUUECKUX TOJIEH.
Pa6ora cun snekrpocraruueckoro nons. Ilorennman.
CBa3b HanpskeHHOCTH SJIEKTPOCTATHUECKOTO MOJIs ¢
noTeHunanom. IlpuHuun cyneprnosuumu s MOTeH-
uuanoB. IlpoBoguuku B SJIEKTPHYECKOM Mo,
DJIeKTPOEMKOCTS. Konpnencaropsi. OHeprus
SJIEKTPUYECKOrO Moy,

[ocTostnubiii snexTpuueckuii Tok, Hocurenu Toka B
Ta3ax, o/NEeKTPONMTAX, MOMYNPOBOAHHKAX, MeETayax.
3akon Oma. VYcrioeus ero NPUMEHUMOCTH. 3aKOH
Jbxoyasi — Jlenua. ONEeKTPOABMKYILAS CHa.

MarnuTHoe none B Bakyyme. 3akomsi B3aMMOJEHUCTBHS
TOKOB. 3aKOH AMIiepa 115 371eMeHTOB ToKa. MHnykuus
MarHutHoro nons. 3akon buo-Casapa—Jlannaca. Cuna
JlopeHua.  3akon SJICKTPOMarHUTHOH ~ MHAYKLWH.
OnbiTel - ®apapes. IlpaBuno Jlenua. PaGora o
MCPEMEIICHHIO MPOBOAHMKA C TOKOM B MAIHHTHOM
none. Bzaumuas unaykuus, CaMOWHAYKLMSA. DHeprus
MarHWTHOTO MO,

PyGesxneiii konTposs 3

Kopnyckynsipuo - BonnoBoif Ayamusm. ODHepre-
THYECKHE U OTOMETpUYEeCKHe XapaKTePUCTUKH
CBETOBOIrO MOTOKa. Wurepdepenuns cBeTa.

KorepeHTHble BOsHBI. WHurepdbepenums. Tudpaxums
ceeta. llpunumn Tolirenca - ®penens. Meton 30H
®penens. dudpaxuus Opaynrodepa. JIudpakuuon-
Has peuieTka.

IMonsipusaums ceera. Yron Bpiocrepa. [Tpoxoxaenue
CBeTa  4e€pe3  aHW30TPOMHYIO  Cpely, OBOWHOE
JIyYernpenoMIIeHHE. [Monyuenue 7 aHaju3
NOJIAPU30BAHHOTO CBETA.

Hucnepcus  ceera.  3aBHCHMOCTD ko3¢ dunmenra
TOTTIOIUECHUS W MOKAa3aTeNs NMPEJOMIEHHS OT YaCTOTbl.
HopmanbHas u aHomanbHas nucnepcus. KaHToBbie
CBOIiCTBA CBeTa.

Inekmpoounam
4 uKa
5 Onmuxka
Duzuxa
amomnozo aopa
6

Crpoenue aroma. Onbitel Pesepdopaa. Teopus atoma
Bopa, noctynarsi Bopa. PaamoaxTvBHOCTb. 3aKoHbI
PaJrOaKTUBHOIO pacnaja. SlnepHsle peakum.

PybexHbiit konTpons 4

AT




4.4. laGopaTopubie 3ansTHs

Homep | Hammenosanmue Hopmarus
paszen, | paszmena, Hanmerosanne n conepxanne 1a6oparoprsix pabor | BPEMEHH, vac.
TEMBI | TeMbl ouHas popma
1 cemectp
IIpoBepka 0CHOBHOTO 3aKoHA THHAMUKH 2
1 Mexanunka

I/IsyquHe BpalIaTeIbHOTO ABMYKEHHS C IOMOIIBIO

MasTHHKa Obepbeka 2
) Konebanus n M
il CXaHHICCKHE KONebaHus (Ha KOMITbIOTEpe) 2
Monexynspras
3 P Onpenenenne oTHOMERHS y1e1bHBIX TEIIOEMKOCTEH )
e — METOZIOM a1HabaTUYeCKOro paciInpeHus
2 cemectp
W3yuenue MaruuTHOTO OIS CONteHOMAA ¢ IIOMOIIIBFO
ONeKTpoauHaMH | natumka Xoina 4
- Ka
JIBUKeHYe 3apsKeH O 9aCTULBI B MAHUTHOM TIOJIE
(Ha KoMITBIOTEpE) .
5 OnTuka Wsyyenne nudpakuun ceera 2
®dusnka .
6 - CocraB ¥ cBOMCTBA CTAGHIBHBIX anep (Ha )
KOMIIBIOTEpE)
BCEI'O 16

4.5. KontpoabHas pabora.

Mertonvka pemerns 3agay no Qusmke PEKOMEHIYeT MpPUIEePKUBATHCS
CIICIYIOIIEro aITOPHTMA JEHCTBHIA:
|. mpencrapnenye GU3MYECKON MOIeNH 3a/1a4H, T.c. NPOHUKHOBEHHE B (PUIHUECKYIO
CYTb YCIIOBHH NOCTaBICHHON 3a/1a4H;
2. MOHMCK pelIeHHs, T.€. MCCIEIOBAHHE BO3MOXKHBIX BapHaHTOB pELLEHUS JaHHOM
3a/1a4H;
3. peleHne 3a1a4H, T.e. IHCTBHS B COOTBETCTBHH C BHIOPAHHBIM BapHaHTOM;
4. OIIeHKA MOJy4EeHHBIX Pe3yIbTaTOB, OTKA3 OT HeDU3MUECKHX BAPUAHTOB OTBETOB.

IlepBblii  oTam pelneHus 3amaud  sBAseTCs HAMOONee BAXKHBIM. Il
aZIeKBAaTHOT'O NIPe/ICTABICHNMs PU3NIECKON MOJIeNH HEeOOXOAMUMBI 3HAHMS TT0 BHU3HKeE,
€CIM UX HET, HY)XHO CHadala OOpaTUThCS K TEOPETHYECKOMY MaTepHany [1o
COOTBETCTBYIOIIEMY pasfeny Qusuku. [TomoxeT B mpejcTaBieHHH (H3HYECKON
CYTH 3a/la4¥ CJIE€YIOLIas 0CIeJ0BATEIbHOCTD IeHCTRHIA:

a)  BHHMATeIbHO NPOYKTaiiTe yCIOBHE 3a1a4u

b)  mpoamanusmpyiiTe ycnoBHe 3amauM U OmpexenuTe paszmen K KOTopoMmy

OHAa OTHOCHUTCS

A\ PATTITTTYTYIITMIA A~ vacm e~



d) IIpu HEOOXoMUMOCTH Cemalite 4epTex

Ha Bropom srtame mocpe TONyHeHUsl  pusmyeckoii monesu clenyer
PUMEHHTL U3BECTHBIE ANTOPUTMb] PCHICHUS aHAaNOTMYHBIX husnyeckux 3aj1ay.

IIpu 3ToM coscem Heo0s3aTenbHO, yTo TIePBBIA ke anroput™ npupeer
IPAaBHJIBHOMY  pelleHuro. Dusnueckue 3amaunm oyeps Pa3sHOOOpa3Hel, 118 nx
PCIICHHS MOTYT HCHOIB30BaThCy PasHble anroputMel. Bropoii sran HasblBaeTCs
STallOM MOWCKA pellleHwus, [I03TOMY, CTONKHYBHIHCE ¢ HeyJauel, Hano wuckarh
APYTHE BapWaHTHl pelieHuit. Jro HOPMAJIbHBIH Tponece peimenns: 3anay, Ipu
CaMOCTOSITETbHOM pelleHHH 3a1a4n HEOOXO0IUMO MPOSBUTH BOITIO 1 YCHIYHBOCTb.

YenemHoe  Bemonnenue BTOpOro  srtama mpenmmnonaraer CJIE YOIy IO
II0CTIeI0BATENBHOCTD eI CTRHI:

a)  3anummre usnyeckue bopmybr, OTP&KAIOILKE 3aKOHBI, KOTOpHIe

JICXKAT B OCHOBE SIBIICHUM, OMMCAHHEIX B 3a1aue

b)  ycranosure 3aBUCHMOCTb MEXIY HCXOMHBIMU JaHHBIMH 3ajaud y

- HCKOMBIMH BEJIMYHHAMHU

C)  permmre 3allady B oOwem BHze, momyunre OyKBEHHOE BBbIpakeHue

MCKOMBIX BENHYMH WK PellaiiTe MOmAroRsy crocobom

d)  nposemure TTPOBEPKY pa3sMepHOCTH MOy YeHHbIX BBIDQKEHMUIA.

Ha tpetsem stane HPOBENUTE BBIYHCIIEHHS 10 TIOMyYeHHbIM bopmynam.

pelueHwus.

Kaxnplit 06yuarommiics BBITIONHACT KOHTPONBHYIO padorty, COrJIacHOCgoemy

8apuanmy,xoTopelii  onpenenaTcsing nocnedonen  yughpe Homepa 3auemmnoi
KHUXcKu.

Pewenne 3anayn nomxuo COLEPIKATH:
- HEOOXOMUMYIO CXeMy uiu TPadUK, NOACHSIOMMI pelteHne 3a/a4u;
- C/IOBECHBIE TIOSCHEHHS (U3MYECKHUX BeIMYMK (KaK 3amaHHBIX, Tak u
BBEIICHHBIX BO BPEMS PeLEeHHUS );
- KpaTkue, HO HCYEpPNBIBAOIUMH MOSCHEHMUS XOJa peIleHUs 3a/1ayu;
opmyssl  duzHUeckmx 3aKOHOB, WCIOIB3yeMble B peLIeHUH 3a1ay; s
HACTHBIX CITy4aeB (OPMYJIBI, IOTYYAIOUIMECS U3 STHX 3aKOHOB HEOOXOIUMO
BBIBOJIUTE;
— IPOBEPKY pasMepHOCTH;
- BBIYHUCIICHHS HCKOMBIX (QH3UYECKUX BETHUMH.

"l’)"MP.nLI NATITOLITICE Ba o ar wan e



1) 3anaga Ha onpenenenne YCKOpEHHS.
Vpasnenue osusicenus mena umeem 6uo x = 15t + 0,4 £ m. Hasimy YcKopenue osuxicenus

meia.
Hano: Pemienue.
2
x=15t+04r , Bocnonssyemcst ypasrenuem
at
e ’ JBHXKEHUS X = vt + =

HO YCJIIOBHIO 3a1a4U JIBUKCHUE
SAABIIAECTCSA HpHMOHI/IHeﬁHHM BIOJIb OCH X,
HOBTOMy I OHpeﬂeﬂeHI/IH yCKOpeHI/ISI
HeO6XOI[I/IMO COIIOCTaBUTH ypaBHeHI/ISI
x=15t+ 047 vO=15u/c

2
x =v0t + a;t a=2e0,4=0,8u/c?

O :0.8M
TBET ,842

2)Msau  6powen co ckopocmuio 10 m/c  eepmuxanvho é6epx. Haiimu evicomy ez
HaubobULe20 noOvema .3anurmem KpaTKoe YCIOBHUE 3a/1a9H.

Hano:
Pemenue:
Vo=10m/c
100/ B jamnoii 3amauve Bce Bemmummb!
g&=1Um
: nouBeneHsl B cucreme CU
B TOYKE HaUBBICIIIETO nmoagnremMa BEPTHUKAJIbHAs COCTaBJISIFOILAS CKOPOCTH
h=9 paBHa 0, T.e. Vy = 0,

5

0

Torz[a BBICOTA HAHOOJIBIIIETC rnojgeema /1 =

2g
2/.2
M~ /c
IIpoBenem nposepky Pa3sMEPHOCTH: [h] =——=u
2 .
Beruncinm Bricoty HanGonsmero noxbemMa: s = e S5(m).

OtBer: h=5Mm.

5. METOIUYECKUE YKA3AHHUSA AJIS1I OBYYAIOUINXCH
IO OCBOEHUIO JUCLHUILINHBI

Ilpu nmpocnymmBanuy nexiuii PEKOMEHIyeTCsT B KOHCIIEKTE OTMEYaTh BCe
B2XHBIC MOMEHTBI, HA KOTOPHIX 3a0CTPSIeT BHUMAHIE IIpenoJaBaresib, B YaCTHOCTH
T€, KOTOpble HEOOXONUMBI I KaueCTBEHHO NIOATOTOBKK K MPaKTUYECKUM
3aHATHAM ¥ BBINIONHEHHUIO COOTBETCTBYIOLIEH 11abOpaTOPHOM, MpaKTHYECKOid
paboTEL.

Ilepen mpakTuueckum 3amsTHEM HeoOXomumo  em@é  pas IIOBTOPHUTE
JIEKUUOHHBINA MaTepHall 10 JaHHOH Teme. Ha IIPAKTHYECKUX 3aHATUSX TTHOROTUTCS



o0yuaroIyecs Mox pyKOBOACTBOM TIpeIIONIaBaTeNIs BBIMOJIHAOT HHIAUBUIYAlbHbIE
3aJlaHusl.

3al0rOM  Ka4eCTBEHHOTO BBINONHEHUS nabopaTOpHBIX paboT sBseTCs
CaMOCTOATENbHAs MIOArOTOBKA K HUM HAKaHyHe IyTeM TIOBTOPEHHS MaTepUalioB
JNIEKUMHA U HpOpabOTKe METONMYECKHX YKa3aHUH K BBIIOJHEHUIO 71abopaTopHOit
paboTel. PexoMmenmyercs moaroToBuTs BOIIPOCBI MO HESCHBIM MOMEHTaM MU
00CyUTE UX ¢ MpenoaBaTeieM B Hauajle nabopaTopHOM PaGOTEL

Ilpenonasatenem sannaruposano [IPUMEHECHHE Ha J1abOPaTOPHBIX 3aHATHIX
TEXHOJIOTHH  Pa3BHMBAIOILEHCS KOONEPALMH, KOJIEKTUBHOIO B3aHUMOJICHCTBUS,
pa3bopa KOHKPETHBIX CHTyawwii. Iostomy mpusercteyercs rpynmnosoit METO/
BBITIOJIHEHUS JIA0OPATOPHBIX paboT.

J1s TEKyWIero KOHTPONS yCIEBAEMOCTH MO OYHOM dopme 00yueHus
TIpENoIaBaTeNIeM HCTIONIB3YeTCst GalIbHO-PEATHHTOBAsS CHCTEMA KOHTPOJISI U OLIEHKH
aKaJIeMUYECKON aKTUBHOCTH. [103TOMY HacTOSTeIbHO PEKOMEHIYETCS TILATETbHO
npopabaTelBaTh  MaTepyan  JUCLUILIAHLI IpH  CaMOCTOATENBHOH  paborTe,
y4acTBOBAaTh BO BCeX (opMax 00CykIeHHs U B3aUMOJCHCTBUS, KaK Ha JIEKLHSIX, TaK
M Ha JabOpaTOPHBIX M NpPAKTHYECKUX 3aHATHSX B LeJSIX JIy4IIero OCBOCHHUS
Matephaia U rojty4eHus BEICOKOH OLIEHKH 110 Pe3yIbTATAM OCBOCHHUSI JUCLUITUHB.

BeinonHenue camoctosTensHOM paboThl TOZpa3yMeBaeT CaMOCTOSTENbHOE
H3yHCHUE pasfeNioB JUCLMIUIMHBI, I[OATOTOBKY K N1abOPaTOPHBIM  3aHSATHSM,
TIOATOTOBKY K MPaKTUYECKUM 3aHATUSM, K PyGesKHBIM KOHTPOJISIM, BBITNOJIHEHHE
KOHTPOJILHOH PaboThl, OATOTOBKY K 3K3aMeHy, 3a4yeTy.

Pexomennyemas TPYHOEMKOCTE CaMOCTOATENBHON PaGoThI [IpeACTaBleHa B
TabauLe;

Pexomentyemblii pesxnm camoctosiTe bHOl padoThbI

Pexomenayemas
HanmenoBanue TRYIOCMEGETE,
BH/Ia CAMOCTOSITENLHOM PaboThi £k
Ounas dgopma o6yuenus
1 cemectp 2 cemectp

CamocTosTe1bHOE H3yUeHHE Tem AHCUHILIHHBL: 30 21
Hedopmanuu. Mexanuka HAKOCTER i Ta30B: OCHOBE THAPO- U 6 )
adpOCTaTHKH, 3aKOoHbI [lackamst u Apxuwmena.
OHtponus. BTopoii 3aKoH TepMoaMHAMUKH. Kunxoctu. Ilo-
BEPXHOCTHOC HATSDKCHHE W KalWUIAPHBIE SBJICHHS. Teepmoe 6 -
TEJIO.
OCHOBBI TEPMOIHHAMHUKH, TIDAUTPONIHBIE TPOIECCEL 6 -
Da3oBble MpeBpaLIEHUS EeiiecTRa 6 -
B3AMMOIENCTBUME MEXIY MOJIEKYIAMM FA3A. PEAJIbHBIE FA3DL
YPABHEHHWE COCTOSIHHSI PEAJILHBIX [A3OB. :
TOKM B XUAKOCTH. DJIEKTPOSIMZ. 3AKOHB] ) 4
DAPAJIES. DJIEKTPMUECKME TOKH B FA3AX
TIEPEMEHHBIi TOK. DJIEKTPOM ATHUTHBIE BOJIHBL. DOHEPTUS 4 |
SJIEKTPOMATHUTHOW BOJIHbI. )
YPABHEHUE MAKCBEJIJIA JU151 3IEKTPOMATHUTHOIO MO NS - 4 L




TIEPHOJIMYECKA S CHCTEMA 3JIEMEHTOR MEHEJIEEBA

Cospemennas knaccudukarms JJIEMEHTAPHBIX YACTHII. - 5
IoaroroBka Kk MpakTHYECKUM 3aHATHIM 3 )
(mo 0,5 yaca Ha kaxmoe 3aHsATHE)
Hoaroroska k ;1a6opaTopueivM 3ansTHIM 4 4
(10 1 yacy Ha Kaxayro paborty)
IoaroroBka K py6exubiv KOHTPOJIAM 4 4
(110 2 4aca Ha Kaxbli pyGex)
Brinosinenne KoHTpo.IbHOI pabotel B 1 cemecTpe 18 -
Beinonnenne koHTpo.skoii paGoThl BO 2 cemecTpe - 18
IoaroroBka K 3a4ery 18 -
Ioaroroska k 3k3ameny B - 27
Hror 3a cemectp | 76 76

Bcero:

152

6. ©OHJ} OIEHOYHBIX CPEJICTB

A ATTECTALNUHA O JAUCHUITIJIMHE

6.1. Ilepeuyenn oneHounLIX cpeacTs

1. BaJIHLHO-pefITI/IHFOBa,q CricreMa KOHTPOJIA ¥ OLIEHKU aKaJeMHUYE€CKON aKTUBHOCTH

obyuatomuxcss K'Y
2. Oruersl 00y4aromuxcs 1mo naboparopHsiM paGotam
3. 3a1anus K IPaKTHYECKUM 3aHATHIM

4. baHK TECTOBBIX 3aJaHUi K PYOEXKHBIM KOHTPOJISIM No 1,2, 3, 4. [lepeyens

BOIIPOCOB K 3K3aMECHY.

6. Bonpocs! k 3auery ( | CEMECTP) M 9K3aMeRy (2 cemectp).

7. KontponbHas pa6ora Nol 2.




6.2. Cucrema 6anibHO-peiiTHHIOBOIH OLEHKH

PaboThl 00yYaKLIMXCS N0 AHCHHILIHHE

Haumenosanu
r Coneprxanue T
Ounas ¢popma o6yuenus
Pacnpenenen ‘acrnpenenenue 6amios 3a 1 cemectp
ue 6anos 3a ‘ PaGora BhINoJHEN
CeMeCprI Imo } Ha He u PV PVG
BUJaM Bun Tocew | npakruy 3aluTa J eum Y eu>1<
. . KoHrposns HBIi HbI i
yuebHoi yue6HOii eHUE | eckux OTHETOB MO 3auer
— o . Has pabota 6 KOHTPO | KOHTpO
pa60Tbl, padoThI: TCKUMH | 3000 rpa Jiaboparop 1 Nel b Ne2
CPOKH caum | : HBIM
y4eOHOI | pabotam
paboThl
Gonomsres | banteras 8 8 8 24 12 10 | 30
A0 CBeAeHHSs OLeHKa: |
obyuarommnxc §
Al Ha IePBOM — 2
206%4=8
y4eOHOM 16%8= | 1102
3AHATHH) g | 0.4 s 66*4=24
‘ Oannasza AaeTcs -
s a2-
o] kaxroe & Ha ITo 6 N Ha 4-m
| bamty npakruy = Nocaenne | GaLIos npair | TPAKT
ITpumeua !33 ecKoe M 3a mueck | H9ECK
HUS: ! Kaxny | sanarme npakryuye | KaXIAyro it oM
3aHATH
o | CKOM nmabopar — ’
| IeKuM 3aHsTuM | OPHYIO H
10 paboty
; | _
Pacnpenenenune 6annos 3a 2cemecTp
! | Pagora | Beinonne
{ Ha HHE U
! | npakTu 3alurTa
Buxr  Tlocewme ' T - Py6ev>1< by 6‘?’(
CGHOﬁ Hue | HECKUX KOHTpOﬂb OTYETOB HbIHU HBIU 9K3a
ya Gorer . | samsTm = Has pabora o KOHTPO | KOHTPO | MmeH
R i\ o e Ax naboparo | b Ne3 | s Ned
K PHBIM
: paboram
bamnmy 8 8 24 12 10 | 30

OLICHKa:




[Tpumeua
HUS:

|
|
|
|
|
|

|

f‘ 26%4= —{
| 8 |
; [lo 2 c 66*4=24
16%8=8 | Oaia AEToH -
Io 1 | 3a B ITo 6 y Ha 8-m
‘ nocneane | OAJLIOB
Gamny | Kaxmo a npaxr | PAKT
‘ M 3a HYeCcK
3a © Hueck
KaKaylo  NpaKT npaktuye | KaXAayro - oM
c nabopar 3aHATH
JICKLHUIO MYCCK o 3aHATH i
e 3aHaTMH | OPHYIO u
;?.HHTH pa60Ty
e

Kpurepwii nepecuera
GansioB B TpagMUMOHHYIO
OLICHKY IO UTOram paboTbl
B CEMECTpE U 3a4eTa

60 1 MeHee HaIIOB — HEeyIOBIETBOPUTENBHO, HE 3a4TE€HO;

61 u 6ostee GaLIOB —YIOBIETBOPHTEIHHO, 3a4TEHO

' 74...90 - xopomo

91...100 - cTiMuHO

Kpurepuu nonycka k
NPOMEXKYTOUHOM
aTTeCTAaLiH, BO3MOMHOCTH
NOJTyYeHHUs:
aBTOMaTHYECKOTO 3a4eTa
(3K3aMeHaLMOHHO
OLIEHKH) MO TUCUMILIMHE,
BO3MOKHOCTB MOJTyYEHHs
GOHYCHBIX Ga/LIOB

Hnst noayceka k NPOMEKYTOYHOH aTTeCTAUMK MO AUCLMIUIMHE 32
CemMecTp oCyuarOLMHC MOMKEH HabpaTh Mo HTOram TEKYILEro M

- pybexHoro xoutponeli He wmenee 51 Gawia. B ciay4ae eciu
- ofywarouiniics Habpan meHee 51 Gamma, TO K aTTecTauMOHHbIM
| KCMIBITaH#SIM OH He [I0IMYCKaeTCsl.

AN TCTYYSHHs  JK3aMeHa WM 3auera  Ges NpOBEAEHUs
Tpoue .y phi MPOMEXYTOUHOM aTTecTaluu obyuarolemycs

| HeoOXoauma HabpaTh B Xofe TeKyLiero u PYOEXHbIX KOHTposeii He
- Menee 61 Ganna. B 3ToM ciyyae uTOr GamIbHOMN OLIEHKH, MOJIy4aeMoi
- obyuarotmmes, onpeensiercs Mo KOJIM4eCTBY Ga/sIOB, HAOPAHHbIX UM
| B XOZe TEK11ero v pyGeskHbIX koHTponel. ITpu stom, Ha YCMOTpeHHe
| TPeNONaBaTENT.  GannbHas olleHKa 00y4arolerocs MOXeT ObiTh
 TOBBIJIGHA %0 CYET MOJNyYeHHs JOHONHHTEbHbIX bamioB  3a
| aKaIEMIYECKYIO aKTUBHOCTb.

Obynarminiics, umerowmii mpaso Ha NOJIyYEHHE OLEHKH 0e3
MPOBEACHHT  MPOLENYPbl  MPOMEXYTOYHOHW  aTTECTALMH, MOIKET

| TIOBEICUTh €2 MyTeM CIauyd aTTeCTAUMOHHOIO HCMbITAaHHUS. B ciyyae
| MIonyHeHuns cOyuarolUMes Ha aTTeCTALMOHHOM HCIBITAHUK () OaoB
- vror 6annbHoit OLUEHKH NO JUCLHMIUTHHE He CHIYKAEeTCs.,

32 AKaJEMHYECKYIO AKTUBHOCTb B xXoae OCBOCHUS

AWCHVIIIMEEL, - yyacTHe B y4eOHOH, Hay4yHO-MCCNIeN0BaTEbCKOM,
| CIIOPTHBHO™, KYNSTYPHO-TBOPYECKOH M OBILECTBEHHOH AeSTeIbHOCTH

| ABISIOTCH:

oﬁyua}omemyca MOryT OBbITh HaYUCJICHbI JOMOJIHUTE/IbHBIE Oaibl.
Maxcumanwoe KOJIUYECTBO JOMOJIHUTEJIbHBIX Oanos 3a
AKANEMUUEeCK VIO aKTUBHOCTL cocTasiseT 30.

OcHorauuem A TIOJTYYEHHSI OMNOJIHUTEBHBIX 0OasjioB

5 BLIMOJTHEHUE JOMOJIHUTEbHBIX  3aJlaHui no AWUCUHUITJIMHE,
JOMOMHUTE hHbIE Oanibl Ha4YHUCJIAIOTCA NpenoaaBaTesiem;

- yvacTMe B TeueHME ceMecTpa B y4eGHOM, Hay4yHO-

MCCIENOBATENLCKOM,  CMIOPTMUBHOM,  KyJIbTYpPHO-TBOPYECKOH u

__obwectBeHycl esrenasHoctd K'Y,




4 | ®dopmbl 1 Bupl yueOHOMH B ciayuyae ecnu «k MPOMEXYTOYHOI aTTecTalum (9K3ameHy,
paboTsl 115 3a4ety) HaOpaHa cymma MeHee 51 banna, ofyuarowemycs

HeycrneBarommux HeobxomuMo HabGpaTh HEAOCTAKOIIECe KOJNIMYECTBO OanfioB 3a cuer
(BoccTaHOBUBIIMXCS Ha BbITIOJIHCHNS  IOMOTHUTENbHBIX  3aiaHui, 10 KOHLA nociieaHek
Kypce o0yueHus) (3aueTHoit) Hexeu cemectpa.

obyuarommxcs s JIMKBUIALMS akajeMHYecKuX 3a/I0/DKEHHOCTEMN, BOSHUKIUMX W3-

MOy I€HHUA HENOCTAIOMINX | 33 PAa3HOCTH B yHeBHBIX MIaHaX TpH NEPEBOAE MM BOCCTAHOBJIEHHH,
0anioB B KoHLe cemecTpa | IPOBOJTUTCSA MYTEM BEINOJIHEHUS TOMONMHUTETBHBIX 3a7iaHuil, Gopma u

| 00beM KOTOpLIX omnpeensieTes NpenojaBareiem.

6.3. IIpouenypa onenuBanus PE€3yIbTATOB OCBOCHHUS AUCHHIIHHBI

PybexHble xoHTpONMM TPOROASTCS B dbopme nuceMerHOrO TECTUPOBAHUS.

Ilepen mposemenmen xancmoro pyGexHOro  KOHTpoNs mpemonasaTe
MpOpadaThiBaeT ¢  O6YYAIOLIMMUCH OCHOBHON MaTepHuan  COOTBETCTBYIOLIMX
Pa3NesIoB MUCLUILIMHEL B (OpMe KpaTKoii JTeKUUH-TUCKYCCHH.

BapuanTsl TecToBBIX 3amanmii s PYOEXHBIX KOHTpomel | u 3 cocTosT U3
12,2 u 4 u3 10 Bonpocos.

Ha kaxnoe rectuposarue IpU  pyOEekKHOM KOHTpOIE o0yyaroremycs
OTBOIHTCS BpeMs He MeHee 30 MUHYT.

IlpenonaBatens onenuBaer B Gasiax PE3yNbTaThl TECTUPOBAHUS KaXKIOIO
oOyuarolnerocs mo KOJIMGECTBY NPAaBUIBHBIX OTBETOB M 3aHOCHT B BEJOMOCTS yuera
TEKYILIEH yCIieBaEMOCTH.

OK3aMeH MpOBOIHUTCS B TPaMIMOHHON (hopMe. DK3aMEHALUMOHHbIH GHeT
CONEPKMT 1IBA TEOPETHYECKHX BOMpPOCZ U 3ajady. Bpewms, otBogumoe
oOyJarommemycsi Ha TIOITOTOBKY K OTBETY, COCTaBNAeT | acTPOHOMHYECKHH yac,
OrtBeT Ha Kax /bl BONIPOC OleHUBaeTCS 10 10 6amnos.

Ha 3auere naercs 1 TCOPETHYECKUH BONPOC U 2 MPAKTHUECKUX 3a7laHusl.
OtBer Ha BOIPOC M KaXJCe BEIIONHEHHOE 3aJaHHe OLEHUBASTCS o 10 6annos.
Bpewms,. otBomumoe oOy4atoiemycss Ha [ICATOTOBKY K OTBETY, COCTaBiseT |
aCTPOHOMHYECKHH Yyac

Pesynerater Texymero KOHTPOJISL yCneBaeMOCTH W 9K3aMeHa, 3ayera
3aHOCATCA NpenojaBaTeNeM B SK3aMEHAIIMOHHY:, 3a4ETHYI0 BEAOMOCTb, KOTOpAst
CAQ€TCA B OPraHU3allMOHHBIA OTZEN MHCTUTYTA & JEeHb 3K3aMeHa, 3a4eTa, a Takxe
BBICTABJIAIOTCS B 3a4ETHYIO KHIDKKY 00yYaIoIerocs.

6.4. Ilpamepnl oneHOYRBIY CPEeACTB 17151 pyOeRHBIX KOHTPOJIeH 1 JK3aMeHa,
3ayera.

IIpavep TecToBbIX 3anannii nis pybexHoro KouTpo.Is

1 cemectp
PyGexnntit konTpers Ne 1
1. Ecw - g, n d, — TaHTeHUHAIbHAS U HOpMaJIbHas COCTABIIAIOIIME BEKTOPA YCKOPEHHSI, TO

COOTHOMICHUS: a4, = a =const, a, =0 cupapennse! 1. ..

l-npsAvMonMHEHOTO pasaoMepI0TG AsmKenng | 2- IPSIMOJIMHERHOTO PaBHOYCKOPEHHOTO
JBUKCHUS
3 -paBHOMEPHOTO IBUYKEHHMS TI0 OKPYXHOCTH | 4~ PABHOMEPHOIO KPUBOJIMHEHRHOTO ABHIKOHNS




ﬂ
2. Marepuainshas Touka M mBmxercs mo OKPYXKHOCTH CO cKopocTio V. Ha puc.l nokasan

_)
TPAaQHK  3aBHCHMOCTH NpPOEKIHH CKOpPOCTH V| OT BpeMeHH ( T —eIMHWYHBLH BEKTOP .

=
TNOTOKUTENLHOTO HalpaBleHus, V, — npoexuus ¥ ma 310 HalpaBJIeHHUE).

¥
Y 4

Puc. |

IIpu 5TOoM BekTOp MoJIHOTO YCKOpeHMs Ha pic.2 UMeeT HanmpaBJeHue . ..
M 1

[\)_Ip,_.

"]

L= LS T NG RN
1

]
(98]

Py6exnnrii kontpoas Ne 2.
1. Kakoe paBercTBo BeIpakaer TIEPBOC HAYAJIO TEPMOIMHAMHUKH 171 aIMabaTHYecKoro
Puc. 2 1npouecca?

1 AU=-A 2 Q=AU+P.AV
3 Q=A 4 Q=AU

2. Ilpu annaGaTHOM CXATHE MICATEHOTO ra3a

Temneparypa raza — YBEIIHYUBACTCS
JlaBnenue — ymensimaeTcs

OO0neM — He uzmensercs
Temmneparypa raza — ymerbimaercs
JaBnenue — ysennumBaercs
Temneparypa - e uzmensercs

PN D g DR

3. 3HCKTp0CTaTI/I‘{€CKO€ II0JIC CO3JaHO O{MHAKOBBIMHU I10 BCJIMYHUHE TOUYCUYHBIMH 3apsiaaMu q; U q>.

2
. il

G_a a‘l73
4

O

Ecmu g, =+q., q, =—q, a paccrosnue MEXIY 3apsifiaMu H OT (2 110 Touku C paBHO a, TO BEKTOp

HANPAKCHHOCTH 1014 B T04Ke C OPMEHTHPOBAH B HANPABICHHH. ..
BJIEBO | BIIpaBo | Beepx | BHHS3 :J

2 cemectp
Pybexubiii kKonTpoas Ne 3,

1. IIOCKOCTH IBYX KPYTrOBEIX IPOBOIHUKOB PACIONOKCHBI NEPICHAUKYIIAPHO JAPYT APYTY. KAk

o\ T



lTOKa3aHo Ha pucynke. Byner 1 BosHukate uHIyKIHMORHBLH TOK B IPOBOJHHKE A 1pH
M3MCHEHHUAX CUJIBI TOKa B KOHType B?

1 Bosnukaer Tok, HanpaBNeHHEIH 110 YacoROi CTpenKe
2 Tox B KOHType A He BO3HHKaeT
3 BosHHKaeT TOK, HaNpaBIEH I IPOTHUB YaCOBOH CTPEJIKH.

2. CKoMbKO BUTKOB JIOJIKHA HMETH KaTyllKa, 9TOObI IPH U3MEHEHUH MArHUTHOTO IIOTOKA OT 0,02
1o 0, 06 B6 3a 0,2¢ B Heif coznapatacs cpennsisa OJIC unaykuuu 10 B?

1 100 2 300

3 200 4 50

3. CBeT 0T TOYeYHOro HCTOUHMKA aKACT Ha LIAPMY ¢ HEOOJIBIIMM OTBEPCTHEM. 3a LIUPMOii
PACIIONIOXKEH SKpaH 1S HAOMIOAEHuS. B KakoM cilyuae MHTEHCHBHOCTE CBeTa B LIEHTpe
JUPaKIIMOHHON KapTHHbI Oyzner HanbGombIeir? (HanMeHsbIIeH )

CCII B pasMep OTBEPCTHA YKIIaAbIBAETCS TPy 30Hb Opererns

CCIIA B pasMep OTBEPCTHS YKIIaIbIBACTCS Be 30HbI Dpenes

CCIA B pasMep OTBEPCTHS YKIaAbIBaeTCs OfHA 30Ha DpeHes

CCJIH B pasMep OTBEPCTHS YKINBIBACTCS THOH0E HEYETHOE THCIIO 30H Dpenens

SO US I G e

Pybexnbiii konTpoas Ned
1. Ha pucynke npuBeness ase BOJIETAMIICPHBIC XapaKTEPHCTHKU BaKyyMHOTO (JOTOSIIEMEHTA.

T

A e
¥4
,,/

U

Ecnn £ — ocsewmennocts hortoonemenTa, a v - actota nasaiomero Ha Hero CBETa, TO ...

1 2 k) 4
v, >V, & > E, v, =V, E =E,
2. Nmmy;be poTOHA HMeeT HanBobiee SHAYCHHE B IHATA30HE YACTOT. ..

1 2 3 4
PEHTTE€HOBCKOTO urdpaxpacaoro BHIZMOTO yIbTpaduoIeToBoro
3Ty deHHS] 3Ty IEHHS] 3Ty SCHHS H3JTyYeHH S

3. Ecnu 0poTOH M HEHTPOH IBHIAIOTCH ¢ OXHHAKOBBIMG CKOPOCTSIMM, TO OTHOIICHHS WX JUTHH
BOJIH Jie Bpoitst A » / A, pasHo ...

(S}
[F=%

1 2
4 1/2

L

[lprunveprsiii epedenb BONPOCOB K 3a4eTy

1 cemectp
1. ®umsuueckme Mopenu: MatepuaipHas TOYKa (4acTHla), CHCTEMa MATEPHATBHBIX TOYCK.
a6COJ'[IOTHO TBEPAOE TEJI0. KI/IHCMBTVIWR(‘,R‘(\P DITACATIIS TRDTINFOTFTRNS HREESnmn | i



2. CKopocTb, Kak TIPOH3BONIHAA PAJIHyC-BEKTOPA 110 BPEMEHH. Yckopenne kak 2-1 mpou3BoiHast

paquyc-BeKTOpa 1o BpeMenH. HopmansHoe u kacatenbaoe (TaHT€HIMANIEHOE) YCKOPEHH S,

3. Kunemarnueckoe ormcanme BpatiaTebHOro IBWKEHHUs. YTIOBBIE MepeMeleH e, CKOpPOCThb H

yeKkopenue. CBs3b TMHEHHBIX U YTTIOBBIX XapaKTEPUCTHK.

4. Kunematmueckue ypasuenus nBumskeHus.

5. Ilepssiif 3akon HeroTona. WHepuuanbHble cHCcTeMBI OTCYeTa, Macca, ummynse.

6. Cuna. Bropoit 3akon Hprotona (OCHOBHOI# 3akon AuHaMuKH). TIpuHIUN He3aBHCUMOCTH

AerctBus cuit. TpeTuit 3axon HproToHa,

7. JlAHAMMKa MOCTYNATENHHOTO NBHIKEHHS CHCTEMBI MaTEDPHANBHBIX TOYEK M TBEPIOrO Telia.

BHensue u BHyTpeHHME cribL 34MKHYTas CHCTEMa MaTePHATBHBIX TOUEK. Lentp macce, Teopema

0 €T0 JBHXCHHH.

8. JluHaMHKa BpAIIATEIBHOTO NBHIKCHUS. Mowmenr uHepuum otHOCHTETBHO OCH BpalllCHHSI.

Teopema Illteiinepa.

9. Mowmenr cunsr. Moment UMITYNIbCa. Y paBHEHHE THHAMUKH BpaIIaTENbHOTO JBUKCHHUS.

10. 3axon coxpanenus ummymbea. Peaktiproe JIBUXEHHE,

11. 3akoH coxpanenus MomerTa UMIIYJIbCA.

12. Pabota cuisl. Mommocts. Kunetnueckas SHEprus. KuHeTHyecKas HEprus MexaHHuyecKoji

CHCTEMbI 1 €€ CBA3b C pabOTOH RHENIHEX M BHYTPEHHUX CHJI, IPUIIOJKEHHBIX K CHCTEME.

13. KoHcepBaruBHbIE U HCKOHCEPBATUBHBIE CUIIBL. [{oTeHkabHas SHeprus MaTepuaabHON TOUYKU

BO BHELIHEM CHIIOBOM IOJIE U €€ CBA3B C CHIIOM, NeficTByiomeit Ha MaTepUAIbHYIO TOUKY.

14. 3akon coxpanenus sHepruy s Mexamuke. Obwepuzuyeckuii 3akon COXpaHEHUs SHEPrHH.

15. Tapmonnyeckue konebanus u ux XapaKTePUCTHKU: 2aMILIATY/IA, EPHOJ, YacToTa, Kpyroas

4acTora, (pasa rapMOHHMYECKHX KO Te6aHMIL.

16. Konebanus: rpys na [PYXHUHE, MATEMATUYECKUH U (PM3HYECKHH MASTHUKI,

17. I'apmonnyeckuit OCHULTATOP. JHEPIUS FAPMOHKYECKUX KOTCOAH.

18. CrobosHble 3aTyxaoume KkoneHanus. Kospguuuent 3aryxanus, JorapupmMudecKuii

JEKPEMEHT.

19. Bemysxnennsie kosebanus ocunATOpa. CBOMCTBA BBIHYKIECHHBIX KOJICOAHMIL, Pe3onanc.

20. MneasnbHblii ras. Bomson YPaBHEHHUA MOJICKYIAPHO-KAHETHYECKON TEOPHH MIEANbHBIX 4308

Anst - papiaeHus. CpenHds KHAeTwyeckas SHEPIHsT  MOJIEKYN.  MoneKynsapHO-KHHETHYECKOE

TOJIKOBaHHME abCOIIOTHOM TeMIepaTyDsL.

21. VpaBHeHHe COCTOSHMS WIeaTbHOIO rasa (Meneneera-Knaneiipona). Hsonponeccrl u ux

YPaBHEHHS.

22. bapomerpuueckas dopmyna. Pacipenenerne Bomsimana TUIA 4aCTHI] BOBHEITHEM CHIIOBOM

noJe.

23. BayTtpennss oHepris. Konmaectso TeNJIOTHL. PaoTa rasa IpM H3MEHEHHH ero oOheMa.

IlepBoe Hayano TepmoanamMuKy.

24. TennoeMKocTh MHOTOATOMHbIX Ta20B. 3aBACHAMOCTH TETIOEMKOCTH MIEANTBHOTO 1a3a OT BUJIa

nporecca.

25. Ilpumenenue 1-ro Hauana TCPMOJMHAMHUKH K H30MPOLIECCAM.

26. AanaGarmueckuii pouece. YpaBHeHME amuabaTHYeCKOro nponecca. Ilpumenenne 1-ro

Hawajla TePMONIMHAMHKH K 2/11abaTHHecKoMy TIpOIecey.

27. Obpatumsle u HeoOparambie mpoueccel. Kpyrosoit nponece (umxm). Terosble mBuUTaTenn u

XOJIOMUTBHBIC MAIMHBL. BTOpoe Hauaio TepMoquHaMuKy.

28. luxn Kapro. Makcumanbaenii KL rennoBoi mammus.. HesaBHCHMOCTS KILJ. uukna

Kapro ot npupossi pa6ouero rea.

29. DHTpomHsI, €€ CTATHCTUYECKOE TONKORAHME. repasercteo  Knaysmyca. Iopsimox  u

Oecnopsiok B npupoe. IpeTbe HAYAJIO TePMOAUHAMUKH (teopema Hepucra).

30. Dnexrpryeckmit 3apsii. Ero csoiicrsa. 3akon coxpancHus 3apana. 3akod Kysona.

31. Onexrpuueckoe  rioe. Hanpsxennoers  smexipocraruyeckoro nons.  Ilpunuun
CYIEPIO3HIMH.

32. loTenuunan SIIEKTPOCTATHYECKOrO HOJIsL. {ipuHIMD CYNEPIO3HIIHH. Pabora
AMEKTPOCTATHYECKOTO TIOJSL.
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34. Ilotok BekTOpa HallpSDKEHHOCTH  9JIEKTPOCTATAYECKOrO OIS, Teopema Ocrporpanckoro-
l'aycca mns snextpocrarayecxoro mons & BaKyyMme.

35. llpumerenne Teopems Octporpanckoro-Tayceca k pacHeTy 3JIeKTPHYecKHX Tmosei. [loje
PaBHOMCPHO 3apsDKEHHOM HeNmpoBOAsuIeH cdepbl, GecKkOHEHOI PaBHOMEPHO 3apsiKEHHO
TIIIaCTUHBL, IBYX Tapajuie/IbHbIX IIACTHH U TIPSIMO PaBHOMEPHO 3apsKEHHOH HUTH.

36. DrieKTprHYECKOe TI0JIe B BELIECTBRE.

37. Kongencaropsl. EMxocts KOHJICHCATOPOB PasIUIHON NeOMETPHYECKOH KOH(UTYpaLuy.

38. DHeprus s1eKTpocTaTHYecKOro oM. ILIOTHOCTE SHEPrUy NIEKTPOCTATHYECKOTO TIOJIS.

39. DnekTpuyeckuit TOK, YCIOBUS €ro CYHIECTBOBAHS, XapaKTepUCTUKH. CTopoHHHUe cubl. D)[C.
Paznocts norennuasios.

40. 3axon Oma B MHTErpaIbHOMN 1 AuQQepennnansLol Gopme.

41. 3axon J{xoyns-Jlenna B MHTCIPATIBHOM U Hd epeHimanbHoit hopme.

42. O6001meHHIH 3aK0H OMa.

43. Ilpasuna Kupxroda. Pacuer pasreTieHHBX Hernes.

puvepnsiii nepevens BOIIPOCOB K YK3aMeHy
2 cemecTp

Maruuthoe mose. Bektop MEIy KMy MArHETHOTO 1014, Cuna Ammepa.
Cuna Jloperna. Jlpmxenne sepsixe X HaCTUI B MATHATHOM II0JIE.
3axon bro-Casapa-Jlaimaca. lpuanun cynepriosuimy B MarneTHsMe.
Pacyer MarruTHEBIX n07I€i TOXA ¢ MOMONIBIO 3aK0HA bro-Casapa-Jlamnaca.
MaruuThbii morok. Teopeva Octporpanckore-Taycca s MArHHTHOTO OIS,
PaGora nepememenns nposoanuka u KOHTYpa C TOKOM B MarHMTHOM TIOJI€E.
3aKOH MOTHOr0 TOKA ISt MArHMEFTHOTO [OTA B Baxyyme.
. SIBICHME 3JIEKTPOMArHUTHOH HHAYKIHH. 3aKOH SICKTPOMArHUTHOM WHIyKLuH. IIpaBuio
Jlenna.
9. SBieHue caMOMHIyKIHY. VIHlyKTHBHOCTb. VIHIYKTHBHOCTS MIHHHOIO COJICHOHU/IA.
10. Dueprus maruuTHOTO 110151, [1IOTHOCTS SHEPrUH MarHUTHOTO IOJIS.
11. Mexanusm o6pazoBarus nonx » YHpYTo# cpeje. I1po1onbHEIe U HONepeyHbie BOTHbL Juna
BOJIHBI U BOJTHOBOE YHCJIO.
12. VYpasrenue Gerymieit somisi. Bormosos ypeBHeHHe. Da30Bas CKOPOCT U IMCHEPCHS BOJTH.
13. Ypaenenne smextpomarraTHod BomHnL OctosHife CBOWCTBA 3JIEKTPOMATHUTHBIX BOJIH.
DHEPrus EeKTPOMArHETHBIX BOJIH, Bexrop Ymosa-Tloftatrura.
14. nrepdepenuus crera w weromnt ee Habnonenys.  [IpocTpaHCTBeHHas W BpEMEHHasl
KOTepeHTHOCTh. ONTUYeCKas [MHa TYTH. Wrrepdeperunonnoe ypasuenue,
15. Ilpaxtnyeckoe npumenenie AHTEPPEPEHIAH. Vintep@epomerpsi.
16. Jindpakuus u ycnorus ee nadmonesny. Hpuruan lolirenca-®penenst. Metox 30m Openers.
17. Mudpaxuus Openena aa KDYTTIOM OTBEPCTHH M JUCKE.
18. Mugpaxmus Opayuropepa Ha oiHOM Lieiy 1 Ha JAH(PPAKIHOHHOM peleTKe.
19. TMonspusarnus ceeta. Ecrecrsennsii u NOJIIPU30BAHHEIN CBET. 3aKk0oH Mamoca.
20. Ionspusais cBeTa NpH OTPAKERUU 1 Tipenomnenun. 3akoH bprocrepa.
21. JlsoiiHoe nyuenpenomieHue. Honsporas: n nonspizanyontsie IPU3MBI.
22. Tensnoeoe u3iayyeHwe, €ro XapakTCPUCTHKU. AOCOMOTHO YePHOE Tel0. 3aK0H Kupxroga.
23. 3akon Cregana-Bosbinvans, Pacripenenetne sueprum » CHeKTpe abCoMIOTHO YEPHOTo Tejla.
3aKoH cmverenus Buna.
24. Kpanrosas rutiote?a n dbopmyna IMnanpxa.
25. @otoaddext u ero Bumsl BHemmui dorosdpexr. Vpasuenne DitHmreiina JUIS BHEIIHEro
doTordpbdexra.
26. ®oTOHBL SHeprus, Macca A UMITYT6C (OTOHOB.
27. KopuyckysipHo-Bo1HOBOM JAyayin3M, 'vroresa zie Bpoiins. CootHoleHus

e B -
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28. Bomnnogas Pyrkums.  Obmee ypasnenue  [lpenunrepa. Craunonaproe  ypasuenue

peannrepa.

29. Yactuna B OJHOMEPHO¥ NOTEHIHATBHON SMe. [punuwn coorsercraus bopa.

30. Moctynare Bopa. Atom BOZOpoJa B Teopun Bopa.

31. BonopozonomoGubie atomsr g KBaHTOBOH MexaHuke. KBaHTOBBe wumcia: rJIaBHOE,

OpOHTaNIbHOE, MarHUTHOE., SHepreTrdeckuii CIIEKTD aTOMOB H MOJIEKYT.

32. DnexrponpoBomrocTs HOJTYIIpOBOAHUKOB.  (CoGCcTBEHHbBIE TONYNpOBOAHUKH. [loHsTHE

ABIPOYHOM TIPOBOLHUMOCTH.

33. IlpumecHsie TOJIYIPOBOIHHKH.

45. Cocta sapa. Hyknoss:. Marautuge H JJIEKTDHHECKHE CBOMCTBA sep.

46. Jledbext mace u SHEPrus CBA3H sijipa.

47. Bsaumoneiicteue uykionoz. Croitcrra 1 IPUPO/1d SACPHBIX CHIL. S1epHbIE MOIeH.

48. PamuoaktuBEOCTS. 3aK0H PaIAOaKTHBHOTO MPEBPALICHHUS.

49. SAnepusie peaki¥u a4 WX Tunbl. Peakums jpenenus anpa. liennas PCaKuMs JIeJICHUS.
Du3HyeCcKre OCHOBEI AJI€PHON SHEPreTUKH.

50. Peaxnuu cunresa. Yropasisemsle TEPMOSIIEPHBIC PEAKIIHH.

6.5. Donx oueHO Y BIX CpeacTB
Honumpi#t  Gamv  zamarmii s TEEYILIEro,  pyOexXHBIX KOHTposel u
[IPOMEXKYTOYHON aTTecTaguy 1o AVCHHMITINHE, 10Ka3aTeNy, KPUTEPHH, MIKANbI
OICHHBAHMA  KOMIETSHOWH,  MeToauueciue MaTepuanel,  ONpenensol1e
MPOLENYPhl OLEHUBAHMS OGPA30BATEIBHBIX PE3YJIbTaTOB, NPHUBEAEHBI B yueGHO-
METONM4ECKOM KOMITIEKCE NUCIUILTAHEL

7. OCHOBHASA ¥ AOTOJHE T LJibHAZA YYEBHAS JIMTEPATYPA

7.1. OcHognasn yuebnas Jiumepamypa
1. T.H. Tpodumosa. Kypc dusuku. M.: Beiciuas mkoJa, 2003
2. AT. Yepros, A.A. Bopofieer. 3amaunuk no dhusnke. M.: U3narensctBo bu3mko-
MaTeMaTHYEeCKOU tuTepatyper. 2003

7.2. Tonornumensuas yuebras 1umepamypa
1. A.A. letnag, B.M. Asopcknid. Kype @usikn. 4 usn, Vicnp. M.: Usnarensckuii
LeHTp «Akagemus», 2003
2. @uznka. CoBpeMenHbl Kype [Sieriporibii pecype]: YuebHux / Huxepos B.A.
- M.: Mzparensexo-Toprosas Koprcperas " Tanr<os u KO, 2012. - 452 c. — JIOCTYII
u3 3bC «Koncynsrant Cryzenray.

8. YHEBRO-METOUYIECKOE OBECIITEYEHUWE
CAMOCTOATEJILHOM PABOTHI OBYYAIOIIMUXCHA

1. T.H. Horopogosa. izyyesue lapmoHuYeckux Konebanunid. KT'Y, 2013, 12¢
2. b.C. Bopouuoe. liposepxa saxosa AWHAMUKH BpaliaTenbHoro asmxenus. KI'Y, 2009, 13¢

A C
3. T.H. HoBropogopa. B M Oz=cenon Orpefencv e OTHOIIEHHS TerTOeMKOCTel raza / C

v
METONOM annadaTHOrO pecirinaug. 10V , 2015 140
4. B.M. Ogcsinos. Msyuenne ssieHns SJCKTpOMarnkTHo% unayknuu. KI'V, 2016, 12
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5. T.H. Hosr Op&roBL, B.WM. O 1HOR, COMAEIE DB TNOCTATHUACKATA TTATa 15 mranma



6. A.I'. Kimabykos, H.B. Hecrepos. Msyuenne sasncumocty COIPOTHBIICHHS IOTYHPOBOIHHKORB
OT Temneparypsl. KI'V, 2011, 14c.

7. T.H. Hosropoznoga, B.M. OscsgHoB. Usyuenue sruenus unrepepernmn ceera. KI'Y, 2015, 14¢

9. PECYPCBI CETH «MHTEPHET»,
HEOBXONMBIE J1JisI OCBOEHVS TACUUTLINHBI

D)Otkpeitas  duzuxa [OnexrporHeri pecype]:  [uHTEpaxTHB. yue0.]. —
ONeKTpoH. naH. u mporp. Peium Aoctyna: http://www.physics.ru/.

2)bubnokiy6.py [OnekTponnbIE pec YPC]: [MHTEpaKTHUB. y4e0.]. — DnekTpoH.
AaH. ¥ nporp. Pexwum nocryna: http://biblioclub.ru/.

3) Hopran ssnsercs cocrasroi HaCTbI0 henepatbHOro moprana "Poccuiickoe
obpasopanue'. Cogepxut PECYPChl U CCBUIKM Ha pecypehl o €CTEeCTBEHHO-
Hay4qHbIM — AMCUMINKHAM  ((u3nka, MAaTeMaTAKa, XUMHS M OHONOrHs),
http://en.edu.ru/

10. HHOOPMALMOHBLIE TEXHOJIOTUN,
IIPOTPAMMYGE ObECTIEYEHWE
N UH®OPMAIIMOHHDBIE CITPABOYHBIE CUCTEMBI

9BC «Jlanpy

9BC «Koucynprant CTYZEHTaY

3BbC «Znanivm. 511

«l'apanty - cparcer-Tparosar erava

-l-kful\);—-‘

1. MATEPUAUILHO-TEXHUYECKOR OBECIIEYEHHUE
AUCHHUIIIAHBI
Matepuanero- rexmumueckoe ofecrieuenne mo peanu3auuu TUCLHUILTUHDI
OCYIMIECIEIACTCA B COOTEEICTBHA ¢ Tpefoamms OLOC BO no nannoii
00pa3opateisHOM TPt pan ae.

12. JUIAA CTYAEHTOB, UbYHAIOIUXCS C HCIIOJIb30OBAHUEM

AUCTAHOUOHHBIX ObPAZOBA TEJIbHBIX TEXHOJIOI'Uii

Ilpy  ucnonsscsanny SHEKTPOHAGI G O0y4€HAST M JUCTAHLMOHHBIX
00pa30BATENbHBIX TEXHONOIHK Jdatee 36 n LOT) 3aHATHS MOMHOCTBIO MK
HaCTHYHO IPOBCAATCS B pexkuMe oHyadn. O6beM IMCHHATIIHELL | pacnpenenenue
Harpysku 1o BHAaM paboT cooteercteyver m.4.1, Pacnpenenenne Gamios
COOTBETCTBYET M. 6.2 1hb0 MOXKeT OBITH M3MEHEHO B COOTBETCTBHU C peleHuem
Kadeapsl, B Clydqae mepexona va 20 u J07T B nponecce 00yYeHHusl. Peme}mi:
KaeIpel 06 MCHONSIYEMLIX TEXHOMOTHIX U CHCTSMe OUCHUBAHUS JTOCTUKEHUH
OOYHaIOLIMXCS [PHHAMASTCH C y4eTOM MHEHUS BEAYIIEro mpernogaBsaTess u
AOBOJHMTCS /{0 CBEACHUA GOy SaOL{MXCSL.



IIPHJIOXEHUE 1

AHHOTaums K paboyeis MpOrpaMMe NUCHUIITHHDBI

«Dusukar

00pa3zoBarensHOM HPOrpaMMel BBICLIETO 06Pa30BaHMS —
[IporpaMmebI OakaiaBpuaTa

09.03.03 Mpukaagnas HHpOpMaTHKa

HaHpaBHeHHOCTLZ HHTCHHGKTyaJ'IBHBIe I/IH(I)OpMaLII/IOHHBIe CHUCTEMBI U TEXHOJIOTUH

Tpynoemkocts muctmnmmner: 6 3E (216 akanemuyeckux Yaca)
Cemecrtp: 1,2 (ounas doprma 06yueHus)
Dopma npoMeRyTouHO aTTECTAlMK: 3aYeT, 3K3aMeH

ConepmaHHe AV CITUITITUHBI

Mexanunka. Konetaniig Y BOJHBI. Moex

YISpHast (PU3MKa U TepMOAMHAMHUKA.,
Onexrpoannamuka. Onrika. 4

JU3MKa aTOMHOTO sApa.



' JUCT
PE€THCTPAlHH H3MEHEeH (xonmonHennii) pabouyio nporpammy
Y4eOHOMH THCHHIIMHDI
«Dusnkar»

Wsmenenuns / nonosnenns s pabouyio nporpamMmmy
Ha20__ /20 y4eGuwiii rox:

WS- S
- . S
OtBeTcTBeHHbIH Ipenonapates / O.1.0. /
Vsmenenus yreepxnens: na sacerammy KapeIpel «  » 20 r,

[TpoTokon Ne

3aBenyromuii Kadenpoii «_» 20 T.

U3smenenust / nonoJiHenus B pabo4yio mporpammy
Ha20 /20 yuebHubIii rox:

OTBeTCTBEeHHbIH NpenogaBaTenb / ®.1.0. /

VI3MeHeHHs! y TBEPXICHE! HA 3aCeTanuy KadeIpsl « » 2 -,
IIpotokoa Ne

3aBenyrowmuii kadeapoii «_» 20 T%




