degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: Teopus xonebanuii u BOJIH
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpopuJIb NOArOTOBKHU: ®Pu3nKa U NeAaroruka

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
HEeHTp oO0pa3zoBareibHbIX porpamm JIOU

Kypc: 4
KBaJIMpUKALS: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
7 (ocennwuil) - luddepeHnpoBaHHblii 3a4€T

8 (Becennnii) - uddeperurpoBanHblii 3aueT

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
Bcero gacos: 180, Bcero 3au. en.: 4

KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[Iporpammy cocraBui: A.A. TlyxoB, a-p ¢usz.-mar. Hayk, npodeccop

[Iporpamma obcyxaeHa Ha 3aceaHuu LHEeHTp oOpa3oBaresnbHbIX nporpamMm JIOU 20.02.2025



AHHOTANMA

Henwro qucrumuimabl "Teopus konebanuii U BOTH" SBIISETCS MOMYYCHUE 3HAHUA 00 OOIIMX 3aKOHOMEPHOCTSIX
KoJieOaTeNbHBIX W BOJHOBBIX TIPOIECCOB W HMX MPHMEHEHHWS K pasUYHbIM cHcTeMaM (U3WYIECKOM,
XUMHYECKOH, Ouoornyeckoi W mpoderd mnpuponsl. OBJajeHWe AWCHUILTMHOW ITOpa3yMeBaeT yMEHHE
WCIIONIb30BaTh 3THM 3HAHUS JJs  pElIeHUs Hay4YyHO-HCCIEeNOBAaTeNbCKUX  3a7ad, MpH H3YYCHHH
(yHIaMeHTaIbHBIX (U3UYECKUX MPOIECCOB, JIEKAIMUX B OCHOBE pabOThl MPUOOPOB U YCTPOWMCTB,
HCTONB3YIONINX KojeOaTeIbHbIE M BOJIHOBBIC IPOIIECCHI. 3a1a41 JUCIUTUTHHBI 3aKITF0YAI0TCS B O3HAKOMIICHUT
CTYJICHTOB C OCHOBHBIMH MTOHATHSAMU ¥ KOHIEHITNAMU (PU3HUKH KOJICOAHUH ¥ BOJIH; OCBOSHUHU 0a30BBIX 3HAHUI
B 00JacTd B3aMMOJICHCTBUS KoJeOAaHMI M BOJIH C Pa3UYHBIMH CHUCTEeMaMH, (U3UYECKHX NPUHIUIIOB
JEHCTBUSI COBPEMEHHBIX KOJIeOATEIBbHBIX W BOJHOBBIX YCTPOMCTB; MPUOOPETEHUN HABBHIKOB KOJIMUYECTBEHHBIX
OIICHOK TIapaMETPOB, XapaKTEPHU3YIOIIMX CBOMCTBA KoJeOaTebHBIX M BOJHOBBIX MpolieccoB. [lepeuncieHHbIe
KOMITETCHIIUM TO3BOJIAT CTYACHTAM IPOBOJAUTH COOCTBEHHBIC TEOPETUUYESCKHUE HWCCICNOBaHUS B 00JacTh
(u3nKH KoJeOaHUI U BOJH.

1. lean u 3apa4n

Henp AucoMnInHBI

Henpto nuctumnuasl «Teopus koneOGaHuWii W BOJH» SBISIETCS MOJY4YEHHE 3HAHWUH 00 0oOmmMxX
3aKOHOMEPHOCTSX KoJeOaTeNbHBIX M BOJHOBBIX IIPOIECCOB M JAEMOHCTpAlMs NPUMEHEHUs (PU3MKU
KoJieOaHUI M BOJH K Pa3iMYHBIM CUCTeMaM (DU3MYECKOH, XUMHYECKOW, OMOIOTHYECKOH M Mpod.
npupozsl. OBiajieHue AUCLHUILIMHON IIOApa3yMeBacT YMEHHUE UCIIONb30BaTh 3TH 3HAHMS HA IPAaKTUKE
JUI peLICHUS HAay4YHO-MCCIIENOBAaTeNbCKUX 3aAad, NMPH W3yuyeHUH (YHAAMEHTANbHBIX (PU3HUECKUX
MPOLIECCOB M OCHOBHBIX HJIEH, JIS)KAIIUX B OCHOBE PaOOThI MHOTOYHMCIIEHHBIX MPHOOPOB U YCTPOKUCTB,
pabotaromux Ha OCHOBE (YU3UKH KoJeOaTeIbHBIX U BOJTHOBBIX IPOLIECCOB.

33)13‘11/[ JAUCHUIIINHBI
- OBHAKOMJICHUEC CTYACHTOB C OCHOBHBIMU MMOHATUAMU U KOHLICTILIUAMU (1)I/IBI/IKI/I KOJICOQHUH 1 BOJIH,

- OCBOCHHE CTYJCHTaMH 0a30BbIX 3HAHW B 0ONACTH B3aUMOJCHCTBUS KOJICOAaHWH M BOJH C
pa3IMYHBIMU CHCTEMaMH; (U3MYECKUX NPUHIMIIOB YCWICHUS KOJeOaHW W BOJH, NPHUHLHUIIOB
JEeUCTBHS COBPEMEHHBIX KOJIeOaTeNbHBIX U BOJIHOBBIX YCTPONCTB;

- NpHOOpeTeHHe HAaBBIKOB KOJMYECTBEHHBIX OIIEHOK OCHOBHBIX ITapaMETPOB, XapaKTEPU3YIOLIHX
CBOMCTBA KOJIEOATENbHBIX M BOTHOBBIX IIPOLIECCOB;

- OKa3zaHHe KOHCYJIbTAllMii M TIOMOIIM CTYJACHTaM B MPOBEICHUU COOCTBEHHBIX TEOPETHUECKUX
HCCIIeZIOBaHM B 001acTH PU3UKHU KOJICOAHWH 1 BOJTH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ pPelleHus,
NeMCTBUS 1O PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIIHI0, HEOOXOMUMYIO ISl PEIeHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MTOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSTh CUCTEMHBIN MOAXO ISl pelIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl PEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

YK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 33/1a491

VK-6.2 CnocobeH  mjaHUpPOBaTb  CaMOCTOSITEIIBHYIO
JEATEIbHOCTh B pEIICHHH Npo(ecCHOHANBHBIX —3ajad;
MOJBEprarh KPUTUUYECKOMY aHAIM3y IMpOAETaHHYyI0 padory;
HAaXOIUTh U TBOPYECKH HMCIOIb30BaTh MMEIOIIMICS ONBIT B
COOTBETCTBHUHU C 33Ja4aMH CaMOPa3BUTHUS

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAaMBaTh U PEaIM30BBIBATH TPACKTOPUIO
CaMOpa3BUTHS HA OCHOBE MPUHIIUIIOB
00pa30oBaHus B TCUCHUE BCEH )KU3HH

OIIK-1 Criocoben npuMeHSTh OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABICHHYIO 3ajady,
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B HaMeyJaTh MyTH €€ peleHUs




vvjiav i lPYlJJ(lI\U'lVldlUlVlall/l‘iCbl\l/lA n \YLJll/l)
€CTEeCTBEHHBIX HayK, U UCIOJIb30BaTh UX B
npodecCuoHaTbHON e TEIHHOCTH

OIIK-1.2 CnocobeH CcTpOuUTh MareMaTH4ecKhue MOJIeNH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-4 CriocobeH ocymiecTBIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3329

OIIK-4.1 Bmageer weTromaMu Hay4yHOTO IIOMCKa U
WHTEIUIEKTYyallbHOTO aHalln3a WHQOpPMAlUd TPHU PElICHUH
3a/1a4 Mpo(eCCUOHaTBHOM JIEATENHHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MOTYYCHUs, XpPaHESHHS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIC B
X0ZIe HayYHO-HUCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOueHMS)

[IK-2.1 Bnameer MeTrogaMu CTaTHCTHYECKOW 0OpabOTKU U
aHaJIM3a HayYHbIX JaHHBIX

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[1IK-4.1 3naer yncneHHbIe MOPAIKA BEITMYHUH, XapaKTEPHbIX
JUI COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

¢dbopmupoBaHus

YCTaHOBUBIIMXCSA KOJIICOAHWH W BOJHOBBIX ITAKETOB, OCHOBHBIC PE3yJbTaThl TEOPHH BO3MYIICHUH B
MIPWIOKEHUU K (U3HMKE KOJeOaHWl W BOJH, OCHOBHBIE CBOHCTBA WM TapaMmeTphbl KOJICOATeNbHBIX M
BOJTHOBBIX CUCTEM Pa3IMYHON MPUPOJIbI, OCHOBHBIC METO/IBI CO3/1aHMUs BLICOKOIOOPOTHBIX KOJIEOaHUH U

- IOPSIIKN YUCIICHHBIX BEJIMYMH, XapaKTEePHbIE AJIs pa3INuHbIX pa3aenoB (GU3UKHU KoJeOaHNi U BOJH.

- a6CTpaFI/Ip0BaTLC$I OT HCCYHICCTBCHHBLIX BIIMSIHUH npu MOACIUPOBAHHUU PCAJBHBIX (1)I/I3I/I‘I€CKI/IX

- KBa.]'II/I(bI/IL[I/IpOBaHHO HCTNIOJIb30BAaTh MOJYYCHHBIC 3HAHUA IJId PCILICHUA HpOCTeﬁH.IHX OPaKTUYICCKUX

- OCBauBaTb HOBBIC IIPCAMCTHBIC obmactTu u OKCIICPUMCHTAJIbHBIC MCTOAWUKU B obmacTu (I)I/IBI/IKI/I

- a6CTpaFI/Ip0BaTLCH OT HCCYHUICCTBCHHOTO TP MOACIIMPOBAHUHN PCAJIbHBIX (1)I/I3I/ILIGCKI/IX CHTyaLIPIfI;
- A€JIaTh KaYC€CTBCHHBIC BBIBO/bI IIPH IMIEPEXO0AC K NPCACTIbHBIM YCIOBUAM B U3YyUACMbIX Hp06neMax.

3HATh:
- OCHOBHBIE CBOMCTBA IMHAMHYECKHUX KOJIEOATEIbHBIX H BOTHOBBIX CUCTEM;
- (hyHIaMEeHTaIbHBIE TIOHTHUS, 3aKOHBI ¥ 3Tallbl Pa3BUTHS KojIeOaTeIbHOM U BOITHOBO (hr3nky;
- OCHOBHBIC 3aKOHOMEPHOCTH BO30Yy>KACHHS KOJIeOaHWH M TeHepaluud BOJH,
He3aTyXaloL1X BOJH;

YMETb:
CUTYyaIluii METOJIJaMH TEOPUH KoJieOaHUI U BOITH;
3a7a4 PU3UKU KOJICOAHUH U BOJIH;
- IPOM3BOINTH YUCIICHHBIE OLEHKH 110 TOPSIIKY BETUYHHBL;
- BUZIETh B TEXHUYECKHX 3aJla4ax (pu3ndeckoe coepKaHue;
Koje0aHWi U BOJIH;

BJIAJIETh:

- anmapatoM (QHU3MKU KoJIeOAaHWH W BOJH JUI pacdyera MPOCTEHINNX MapaMeTpoB KoyieOaTelnbHBIX U

BOJIHOBBIX CUCTEM,

- KyJIBTYypO MOCTAHOBKU M MOJISIIUPOBAHUS (PU3MUECKUX 3a/1ad B 00acTH (PU3UKH KoJieOaHUH U BOJIH;
- HaBBIKAMH CaMOCTOSITEIIbHOM pabOThl C Y4eOHOW, HAyYHOH M CIPaBOYHOU JINTEPATYpOH, BEACHUS
MOKMCKa U OPUEHTUPOBAHUs B Onbmuorpaduu.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

Tema (pazmern) TUCITUTUTHHEL

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

JlaGopar. paboTsl pabora

Jleknun | Cemunapsbl




Yro Takoe xonedanus?

JInHEeWHbBI rapMOHUYECKUN OCHUAIUISATOP.

HenvHelHbIA 0CHAILIATOP.

[Tapamerpuueckuii pe30HaHC.

JIBikeHne B OBICTPOOCHMIIMPYIOIIEM
HoJe.

ABTOKOJIIE0AHMS.

CUHXpOHU3AIIHS.

Yto Takoe BOJHEI?

O | R |QA[N| »n [B|lW[N]|—

Pe3onaropsl. BonHoBOIBI.

—
(=)

OHepruss W WMIYJIbC BOJH. Bekrop
YMoBa.

—_
—

BosiHOBBIE HEYCTONYMBOCTH.

—
\]

Bomnasl B HEOJITHOPOIHBIX u
MEPUOIUYECKUX CpElax.

W W W kR[] & [P |S+

W (W] W k[l & [~ S+

W W W bR & [P |S+

—
[98)

Henuueiinble BOMHBI B cpemas ¢
JUCIIEPCUEH.

14

Henuneiinple BOJNHBI B aKTUBHBIX U B
JUCCUIIATUBHBIX cpegax. YrTo Takoe
cuHepreTuka’?

Wtoro wacos

60

60

60

[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

180 yac., 4 3au.en.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemectp: 7 (OceHnuii)

1. Yto takoe xoiaebanusa?

Uro Takoe xonebanua? OOmiedusndeckas «konedaTenpHas» TEPMUHOIOTHS U SA3bIK. JIlMHaAMUYecKue
cuctembl. PazoBast miockocTb. Ocobble Touku: PoKyc, cemto, y3ei, UeHTP. 300IapK HEIMHEHHBIX
CHCTEM pa3zinyHON Npupoabl. YpaBHeHus 60s Jlankactepa. CooTHONIEHHE MEXTY () HEKTHBHOCTHIO
OPYKHUSI M YHCIICHHOCTBIO MoOexkaatomieii apmun. CucTeMa «XHIIHUK-KepTBay. [lepron komedbanmii
YHUCIEHHOCTH NOMYJISAIMA XUIMHUKOB U JkepTB. «KomebarenmbHas OOLIIHOCTH» U «HEITMHEHHOE
MBIILICHUEY.

2. JIuneiHbI TApMOHUYECKUI OCLIAIUIATOP.

Jlunelinplii TapMOHUYecKuid octmiuiaTop. [Ipumepsl U3 GuU3MKU, XUMUM, Ononorud. OCHUIISTOP,
Kak auHamuueckas cucrema. OcuUMuiATOp € CHIBHOW Juccunanuei. ['apMoHMYeCKHH OTKIIMK
ocuuiuiATopa. BexropHas nuarpamma. AMIUIMTYAb! noniomeHus U aucnepcuu. Cnekrp. Pezonasc.
Jluaus Jlopenua. OcuowuisiTop mon AecTBHEM IMPOM3BONIbHOW cuibl. HopmanbeHbie konebaHus,
¢ynknust [puna. CesizanHble ocHMIUIATOPHL. buenus, guryper Jluccaxy. HopmanbHble MOJBI W
yactoThl. ['acurens konebanui, pezonanc dano.

3. HenuHeHBIN OCUMILIATOP.

Henuueiinbld  ocumiuisTop. Marematudeckuii MassTHUK. HEH30XpOHHOCTB UM aHTapMOHU3M.
JIBi>xkeHHe 1O cemaparpuce. 3aBHCHMOCTb YaCTOThl HEIMHEHHOIO OCLHUIATOPA OT aMILIHTYAbI
konebanmii. Ypasuenue Jlypdunra. [lorennmman ¢ aBymst simamu. budypkaius, crnoHTaHHOe
HapylleHHe CHUMMETpHH. BbIHyXIeHHble KojeOaHUs HelWHEeHHoro ocuwuisitopa. HenunenHbIN
pe3oHaHc. ['ucrepesuc, ycToMunBOCTh pewieHus. Teopema Bupuana. JlaBieHue rasa. Pacmmpenue
Bcenennoil. ACUMNTOTHYECKHE METOABI: METOJ YCPEOHEHHS, METOJ HePEHOPMHUPOBKH YacTOTHI U
METOJ] MHOTHX MacIITaboB.



4. ITapameTpuuecKuii pe3oHaHC.

OcumuiATop ¢ U3MEHSIOIIMMUCS NapaMeTpaMu. MajsurK Ha Kadessix. YpaBHeHue Martbe. Teopema
®noke-broxa. [Tapamerpuueckuii pe3oHanc. YpaBHeHne Marbe ¢ CHIIBHOM (YPOBHH OCHWIIISTOPA) U
ciaboit (30HbI bpuiutrosHa) Momymsield 4acToThl. MeaeHHOe U3MEHEHHUE MapaMeTpoB. YpaBHE HUE
Xunna. TodyHOCTH coxpaHeHHs anuabaTHUeckoro WHBapuaHTa. KBasukiaccuka. J[BukeHue B
OBICTPOOCHMWILTHPYIOLIEM ToJie. Pa3nenenne ObICTPBIX M MEIUICHHBIX OBMKEeHU. MasatHuk Kanuisr.
VYcroitunBele  TONMOKEHUS paBHOBecuss MadTHHKa Kamuupl. VHBEpTHPOBAaHHBIM  MasSTHUK.
Henuneitnslii napaMeTpudyecKkuii pe30HaHC.

5. JIBuwxkeHne B OBICTPOOCHMIIIUPYIOLIEM TIOJIE.

ABtokosneOanus. OOparHast cBsi3b. [lpemenbublil 1uki. YpaBHeHuss Ban nep ITloms u Penes.
JlammoBeIii  TeHepatop, Jazep, peakuus benoycoBa. KBazurapMmoHuueckue aBTOKOJICOAHUS.
budypkamus Xonda poxnenus nukna. Penakcanmonneie konebanusi. Ky6ok Tanrtana, cugos.
Kectkuit pexum Bo30yxkaeHus. ABTOkoneOareibHas cHCTEMa MOJ ACHCTBUEM MEPUOTUYECKOTO
Bo3mymieHns. CUHXpoHHM3alms. YpaBHeHHEe Ajyiepa. SI3bIk ApHOoibja. ABTOKOJIIGOaHHS M Xaoc B
Ja3epe U reHeparope.

6. ABTOKOJICOAHNS.

Croxactuueckuid pe3oHaHc. Ilepexonpl, MHIyuupoBaHHBbIE ITyMOM. CTOXacTHYECKOE YCKOpEHHE
®epmu. JlerepmunupoBanHbiii xaoc. Cucrema Jlopenna. Ctpansbsiii arTpaktop. OHTponua KAM.
Cuenapuii ®eilirenbayma, yHHMBEpcalbHbIe TOKazaresn Oudypkanuu. YpaBHeHust JlamxeBeHa u
®doxkkepa-Ilnanka. PezepByap u npupozga nuccunanuu.

7. CHUHXpOHHU3ALIHSL.

KBanroBble konebanus. OnTuyeckune ypaBHeHus bioxa. Ocuwmisinuu Padu. Onrtudeckas HyTarus.
KsanroBeie Ouenuns. Bekrop bioxa u chepa brnoxa. [Ipubnmkenue Bpamaroniericss BoHbl. CABur
broxa-3urepra.

Cemecrtp: 8 (Becennuit)
8. Uto Taxoe BOIHBI?

Uro Takoe BONHBL: oOmedu3nueckass «BOJHOBAs» TEPMHUHONOTHS W s3bIK. JIMHEHHOE BOIHOBOE
ypaBuenue. [Ipunuun cynepnozunuu. O0miee pemienre BOIHOBOro ypasHenus. [lpunnun [olirenca.
JlucniepcOHHOE COOTHOLICHUE, TPyNIoBas U (a3oBas CKOPOCTH. Bpems KU3HM BOJIHOBOTO IAKeTa.
IIpocTpaHcTBeHHass MW BpeMeHHas aucrnepcuu. YpaBHeHue Kueiina-Iopnona. Bomasl B
OTPaHUYEHHBIX CUCTEMAX, PE30HATOPBI. JMCKPETHBIM CHEKTp, CTOSAYME BOJHBI. Purypbl XJagHu.
Bounnel B itasme. Ypasaenue Bnacosa. JlenrmiopoBckue konebanus. [Inasmonsl. 3atyxanue Jlannay.

9. Pe3onatopsl. BoHOBOABL.

Kunemarnka BomH. DHeprusi u MMITyJIbc BONH. Bekrop Ymosa. Ilpeasectuku 3ommepdensaa u
BpumtrosHa. BoHOBBIE HEYCTOWUMBOCTH: KOHBEKTUBHAsA, Penes—Telinopa, KensBuna—I ensmronsna.
Konebanus kanens. Bapuanuonnsiii npuHimn Yuzema. [TOTHOCTh dHEpruu B cpejie ¢ TUCTIEPCHCH.
Bonnbl ¢ orpunarenbHOi 3Heprueil. 3ByKOBble M KamWUISIpHbIE BOJIHBL. 3akoH BebGepa—Dexnepa.
NHTEHCUBHOCTh, TPOMKOCTh W JaBIIEHHWE 3ByKa. AKycTH4YecKMid wumnenanc. HopmanbHbIl u
aHomMasbHbelii  3ddexr ommnepa. Komyc Maxa. [paBuTanmoHHOE KpacHOE CMEIICHUE.
Temmneparypable BosHbL TeruioBoii ckuH-3ddekT. Beunas mepsnora.

10. DHeprus u ummnynbc BoiH. BexTop YMoBa.



BomHbl B HeomHOpOAHBIX cpenax. leomerpuueckass onrtuka. Kaycruka. Pedpakuus. BomHbl B
CIIONCTBIX cpenax. BonmHBI B NmepHoOmuYecKHX cTpykTypax. Teopema bioxa. 3onsl bpummiosna.
PacmupenHas u npuBefieHHas AUCIEPCUOHHAs KpuBble. DOTOHHBIE KpucTailIbl. JIokanu3auus BoiIH
B HEOAHOPOIHBIX cpenax. 3akoH npejomiieHus B cpene Becenaro. [Ipumenenue nun3el Becenaro s
JOCTHXKEHUs cBepxpaspewienus. I[lnam-neBuaumka.

11. BonHOBBIE HEYCTOMYHUBOCTH.

Henuneiinsie Bonnsl. [Ipocras BonHa, ypaBHenue Xomda. Obpa3zoBaHue pa3pbiBOB B IPOCTON BOJHE.
Henuneilinpie BONHBI B cpeae 0e3 mucnepcuu W 0e3 auccunanud. HenwHelHble BOJHBI B Cpeje ¢
nuccunanuei. Ypasaenue broprepca. Ynapusie Boansl. [Ipo6ku Ha goporax.

12. BonHsl B HCOAHOPOAHLIX U NICPUOANICCKUX CpCaax.

Henuneitnsie BoiHBI B cpene ¢ aucnepcueil. Ypasuenue Koprteera - ne Bpuza. Comuron. Tounsie
METO/bl WHTETPUPOBAaHUSI HEJIMHEWHBIX BOJHOBBIX ypaBHEHHH. Merox oOpaTHOW 3amadyd TeOpuUu
paccesiaust. [IpeoOpazoBanue baknynna. MoaynupoBaHHbIE BOJTHBI B HETMHEHHBIX CPE/Iax.

13. HenuHeliHbIe BOJHBI B Cpeas ¢ AUCIIEPCHUEN.

Henuneiinoe  ypaBuenue  Illpeaunrepa.  CamodokycupoBka  cBeta.  [lapamerpuueckas
HEYyCTOMYMBOCTh. B3pbiBHAsI HEycTOMUMBOCTh. HenrHelHble BOJHBI B aKTUBHBIX CPEaxX. YpaBHECHHUS
MakcBemna-bioxa. CamouHIynMpoBaHHash MPO3pavyHOCTh.  [pynmoBasi  CKOPOCTh  BONU3M
3anpenieHHoN 3006l CKOPOCTh M YCTOMYUBOCTE COJIUTOHA B HeNIMHEHHOM ypaBHeHuu llpeaunarepa.

14. HenuueHbIC BOJHEI B AKTUBHBIX U B AUCCUIIATUBHBIX CpCaax. Yro Takoe CI/IHepFeTI/IKa?

Henuneitnele BOJMHBI B JAHMCCUINIATUBHBIX cpefax. KowBekumst u sueiiku  Penes—benapa.
Temmneparypusle ynapuele BoiHbl. HenuueitHoe ropenue. Pexxumbl ¢ obocTpeHueMm. YpaBHEHHE
«peakiusa-muddy3us».  ABTOcONUTOHBL.  YpaBHeHHe Kommoropoa—IlerpoBckoro—Iluckynona.
VYpaBuenue 3enbaoBuua—Ppank-Kamenenkoro. CkopocTs U yCTOHYHMBOCTh aBTOBOJHBI B aKTHBHOM
cpene. Kpuruueckue Bo3MylueHus. TeopeTuko-rpynnoBble Merozbl. Jlokanusanus aBTOBOJIH.
ABTOBOJIHBI B JBYMEPHBIX BO30yAMMBbIX cpenax. Juddysnonnas neycroitunBocts Thropunra. [IsaTHa
neonapna. CrioHTaHHOE HapylleHue cumMmerpuu. PesepOepatop u Beaymuii HeHTp.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHas ayquTopusi, OCHAIEHHAS IOCKOH, MyJIbTUMEIHATIPOCKTOPOM U SKpaHoM. CBOOOIHBIN TOCTYTI
K 2JIeKTpoHHOU 6ubmuorexke MOTHU.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa
1. Jleknuu o xoneGanusM 1 BoiHaM. B 2 wactax. Yacts 2 /A. A. [1yxoB ; MUHUCTEPCTBO HayKH U
BhIciiero oopazosanusi Poccuiickoit @enepaunu, MoCKOBCKUH (PU3UKO-TEXHUYECKUI HHCTUTYT
(HaIMOHATBHBIN HCCIIe0BaTeNbCKUI yHUBEpCUTET)Y%1BonHel, yuebHoe nocodbue. Mocksa, MOTH,
2019
2. Jlekuuu 1o kosneOaHusiM 1 BoiaHaM. B 2 wactsax. Yacts 1 /A. A. [lyxoB ; MUHHCTEPCTBO HayKH U
BhICcIIeTo oOpa3oBanus Poccuiickoit @enepannn, MoCKOBCKUH (PU3UKO-TEXHUYECKUI HHCTUTYT
(HauMoHANIBHBIN HCcIeq0BaTeNbCKU yHUBepcuTeT)%iKoneOanus, yuebnoe nocobue. Mocksa, MOTU,
2019
3. Konebanwus v BoHBI B 3a/1a4ax U ynpakHeHusx [Teker] / A. A. [Tyxo; M-Bo 00pa3oBaHUs U HAYKH
P®, Mock. ¢us.-rexs. un-t (roc. yu-t) - M.MOTHU,2017

JomnonHutensHas auTeparypa

1. COopHHK 33724 IO aHATUTHYECKON MexaHuke [Tekct] : [yueb. moco0. mis By3oB] / E. C. IlarHunkmit
[1 ap.] — M. : ®uzmarnur, 2002 .— 400 c.



2. Jlexkumu 1o Teopuu kosneOanwuii [ Texct] : [y4e6. mocobue s By3oB] / JI. . Manaenbiiram ; Aka.
Hayk CCCP ; Otn-aue oo0melt ¢hmsuku u actporomuu .— M. : Hayka, 1972 .— 470 c.

3. Teopus BoxH [Tekcr], yue6. mocobue AJis By30B : 1ol. M-BOM BBICIIL. U CPEIH. CIIeIl. 00pa30BaHUs
CCCP /M. b. Bunorpanosa, O. B. Pynenxo, A. I1. Cyxopykos. -M., Hayka, 1990

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://www.edu.ru — penepanbubiii mopran «Poccuiickoe oOpazoBaHue».

2. http://benran.ru —6nbIMoTEKa MO €CTECTBEHHBIM HaykaM Poccuiickoii akajeMun Hayk.

3. http://www.i-exam.ru — enuHbIl IOpTan MHTEpHET-TecTUpOBaHUS B chepe oOpa3oBaHusl.
4. https://ru.wikipedia.org - caiit Bukuneaun.

5. http://www.atomic-energy.ru/tema - caiit Poccuiickoro aToMHOTO COOOIIECTRA.

6. http://www.fian-inform.ru - caiit ArenrctBa HayuHoi nunpopmanu «ODUAH-undopm».

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nekumoHHBIX 3aHATHIX UCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
npe3eHTanuil. B mpouecce camocTosTenbHOM paboThl 00YYarOMIMXCs BO3MOXKHO HCIIOJIB30BAHUE TAKUX
MPOrpaMMHBIX CpeAcTB, kak Mathcad u np.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHHME Kypca TpeOyeT oO0s3aTelbHOTO IMOCEIICHUS BCEX 3aHATHH W HANpsHKEHHON
CaMOCTOATENBbHON padoThl cTyaeHTa. CTyICHT, U3YYaloMUil KypC OCHOB TEOPHH KojeOaHWH M BOJIH,
JOJKEH C OJHOW CTOPOHBI, OBJIQIETh OOIIMM MOHATUHHBIM anmapaTroM, a ¢ APYroll CTOPOHBI, TOJKEH
Hay4YUTHCS NPUMEHATH TEOPETHYECKUE 3HAHUA Ha mpakTuke. llokazareneM BiafeHHA MaTepUasoM
CIIy’)KUT YMEHUE pellaTh 3a7add KOJIMYECTBEHHBIX OLIEHOK OCHOBHBIX IIapaMETPOB, XapaKTEPU3YIOLINX
CBOMCTBA JITa3€pHBIX CHUCTEM Ha OCHOBE NPUMEHEHUS PE3YJIBTAaTOB TEOPETUYECKUX BBIYMCICHHN I
KOHKPETHBIX [IPAKTUYECKUX IPUMEHEHUH.

B nporpamme kypca npuBeicHO MHHUMAIBHO HEOOXOAUMOE BpeMsl JUIsl padOThl CTYACHTa HaJ| TEMOM.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— UTCHUC U KOHCIICKTUPOBAHUC peKOMeH,E[OBaHHOI\/’I JINTCPATyphl,

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWH, y4eOHOH M Hay4dyHOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYCHHBIX IS CAMOCTOATEIBFHOTO — M3Y4eHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— pelieHue 3aaa4, rnpeajaracMbiX CTyACHTAM Ha KOHCYJIbTallusiX.

PykoBOJACTBO W KOHTPOJNb 32 CaMOCTOSITENLHOW paboTOM CTyJdeHTa ocymiecTBisieTcss B (opme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

Jluteparypa 1151 CaMOCTOSITENTBHOTO U3YYECHUS:

1. PabunoBnuy M.U., TpyOenkos [[.V. Beenenue B Teopuro koiebaHuii u BomH. — M.: OuU3MaTiuT,
2003, 396 c.

2. PoxueB A.I', Tpyoenko JI.W. JIuneitnbie konedanust u BosH. — M.: @u3marnut, 2005, 296 c.

3. VYuzem JIx. JIuneiinble 1 HeMUHEHBIE BONHBL. — M.: Mup, 1977.

4. Kapnos H.B., Kupuuenko H.A. Konebanus, BoJHBI, CTPYKTYpbl. — M.: @u3mariut, 2003, 496 c.

5. Kyznenor A.Il., Ky3uenos C.I1., Peickun H.M. Henuneiinpie konebanus. M.: @usmariut, 2002,
292c.

6. bepxe I1., ITomo U., Bunans K. ITopsinok B xaoce. M.: Mup, 1991, 368c.

7. Wyctep I'. lerepmunnpoBanHbli xaoc. M.: Mup, 1990, 234c.

8. Myn ®. Xaoruueckue konebanus. M,: Mup, 1990, 312c.

9. Kyszuenos C.I1. Jluramuueckuii xaoc. M.: ®usmarnmt, 2006, 356¢.

10. Jlarna I1.C. Henuuetlinbie konebanus u BonHbl. M.: Hayka, ®usmarrus, 1997, 496 c.

11.JIanga I1.C. ABTokone6anus B cCHCTEMax C KOHEYHBIM YHCIIOM cTerneHel cBooomel. M.: Hayka, 1980,
360c.



12. KysnenoB A.Il., Ky3zuenos C.I1., Peickura H.M. Henunelinsie kone6anus. M.: ®usmarimt, 2002,
292c.

13. I'ykenxenmep k., Xonmc I1. Henuuelinsle konebaHusi, AMHAMUYECKHE CUCTEMBbl U OHQypKaLuu
BEKTOpHBIX nosiedd. M., Mxesck: H-T KoMIbIOTEpHBIX HccaenoBanuii, 2002, 559 c.

14. B.C. Anumenko CioxHble kolebaHus B MPOCThIX cucTeMax. M., Hayka, 1990, 312c.

15. TluxoBckmit A., Pozenbmrom M., Kyprc HO. Cunxponuzanusi. OyHIaMeHTaIbHOE HEIWHEHHOE
ssiieane. M.: Texnocdepa, 2003. 494 c.

16. boromo6os H.H., Murpononbckuii FO.A. AcuMnroTuueckrie METOIbl B TEOPUM HEITWHEHHBIX
konebanwnii. M.: TUPMIJI, 1958. 408 c.

17. Canuec [lanencus 2. HeomHopoaHble cpenbl U Teopus koiebanuii, 1984, M., Mup.

18. Hetimapk F0.U., Jlanna I1.C. Croxactudeckue u xaotudeckue kojebanus. M.: Hayka, 1987, 424 c.
19 OnpxoBckuii U.U., [1aBnenko FO.I., Ky3smenkos JI.C. 3agaun mo TeopeTuyeckoil MexaHUKe Ui
¢uzukoB. — M.: Uzn. MI'Y, 1977. — 395 c.

20. Komoxonos U.B. u ap. 3amaun mo maremarudeckuMm meronam Qusuku. —M.: Dautopuan YPCC,
2013. — 288c.

21. Tpy6eukoB /.M., MuemmoBa E.C., Kpacuuko JI.B. BBeaeHune B Teopuio caMOOpraHU3aIUH
OTKPBITBIX cucTeM. — M.: @usmarimrt, 2005. — 212c.

22. Annmenxo B.C., Acraxos B.B., Bagusacosa T.B. Perynsipabie n XxaoTuueckre aBTOKOIECOaHHS. —
Honronpynusiit: U3a. nom «MuTemnexk», 2009.— 312c¢.

23. TluxoBckuit A., Pozenbmrom M., Kyprc 1O. Cunxponumzanus. DyHmameHTaIbHOE HEJIWHEHHOE
seiieaue. — M.: Texnocdepa, 2003. — 494 c.

24. Tpy6enxoB .M. Henuneiinas Hayka B narax u aunax: Kak 3akiaibiBaluch OCHOBBI CHHEPTETHKH —
M.: Oauropuan URSS, 2013. - 312 c.

25. Kpaiino B.II. Jleknuu mo m30paHHBIM 3aqadaM ruapoauHamuku. — Jonronpymneiii: U3, mom
"UnTennexr 2014. — 184c.

26. Hatids A.X. Beenenne B MeTos1 Bo3mytenuid. — M.: Mup, 1984, — 535c.

27. Homax JI.C., MuxaitnoB A.C. CamoopraHuzalus B HEPaBHOBECHBIX (DU3HKO-XMMHUYECKUX
cuctemax. — M.: Hayxka, 1983. — 285c.

28. Mamuneukwuit ['.I. Xaoc. Ctpykrypsl. BeruucnurensHblid SKCiepuMeHT: BBeneHnue B HEMUHEIHYIO
muHamuky. — M.: YPCC, 2005. — 312c.

29. Mamunenkuii [T, IloramoB A.b. CoBpemeHHBIe ITpoOiieMbl HenmHeHO#H nuHaMuku. — M.: YPCC,
2000. — 336c.

30. Xaxen I. Cunepreruxa. — M.: Mup, 1980. — 404 c.

31. Xaken I. Cunepreruxa: Mepapxum HEyCTOWYHMBOCTEH B CaMOOPraHU3YIOIIMXCS CHCTEMax H
ycrpoiictBax. — M.: Mup, 1985. — 423 c.

32. Pomanosckmii FO.M., CrenanoBa H.B., UepnaBckuii JI.C. Marematudeckas Ouodusuka. — M.:
Hayka, 1984. — 304 c.

33. BacunbeB B.A., Pomanosckuii FO.M., SIxuno B.I. ABroBonHoBsie niporiecchl. — M.: Hayka, 1987. —
240 c.

34. Mappu /. Henuneiinsie nuddepenunanbubie ypaBHeHUs B Ononorud. — M.: Mup, 1982. — 212 c.

35. Cxorr 3. Henuneiinas HayKka: pOKIACHHUE U Pa3BUTHE KOTEPEHTHBIX CTPYKTYyp. — M.: ®duszmarmiur,
2007. - 560 c.

36. HanunoB F0.A. Jlekuuu no HenuHEWHON quHamuKe. DnementapHoe BBeneHue. — M.: YPCC, 2006.
—208c.

37. 3acnaBckuit .M. CtoxacTuyHOCTh AUHAMHUUYECKHUX cucteM. — M.: Hayka, 1984. — 272c.

38. 3acnasckuii [.M., CarneeB P.3. Henuneitnas ¢usuka. — M.: Hayka, 1988. —372c.

39. byrenun H.B., Haiimapk F0.U., ®ydaes H.JI. Beenenue B Teoprto HeIMHEHHBIX KoseOaHuid. — M.
Hayka, 1987. — 382c.

40. bnakbep O. AHanu3 HEMMHEWHBIX cucTeM. — M.: Mup, 1969. —400c.

41. Enrotun IL.B. Teopus KoJIeOaHMI II. Henuneitnas TUHAMHKA.
—shg.phys.msu.suw/QE-report-2001-06.pdf, 2012.

42. boromwo6os H.H., Murpononbckuii FO.A. ACUMOTOTHYECKHE METOABI B TEOPUU HEIMHEHWHBIX
konebanuii. — M.: Hayka, 1974. — 410c.

43. bpexosckux JI.M., T'onuapos B.B Beenenne 8 MCC B nmpumiioxkennu k tTeopur BoiH. — M.: Hayka,
1982. —336¢.

44. IlyxoB A.A. YpaBHenue «peakuusi-quddysus». — M.: MOTH, 2014. — 72c.
45. Augpuanos E.C., [lyxoB A.A. KBanToBas Teopus nazepa. — M.: MOTH, 2014. — 92c.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
HEeHTp o0pa3zoBareibHbIX porpamm JIOU

Kypc: 4

kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHmpoBaHHbIi 3a4eT

8 (Becennnii) - JluddepennupoBanubliii 3aueT

Pa3paborunk: A.A. IlyxoB, 1-p ¢u3.-Mat. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAaMBaTh U PEaIM30BBIBATH TPACKTOPUIO
CaMopa3BUTHS Ha OCHOBE NPUHIIAIIOB
00pa3oBaHusl B TCUCHUE BCEH )KU3HH

VK-6.2 CnocobeH  mjaHUpPOBaTb  CaMOCTOSTEIIBHYIO
JEATEIbHOCTh B pEIICHHH Npo(ecCHOHANBHBIX —3ajad;
MOJBEprarh KPUTUUYECKOMY aHANM3y IMpOAETaHHYyI0 padory;
HAaXOIUTh U TBOPYECKH MCIOJIb30BaTh MMEIOIIMICS ONBIT B
COOTBETCTBHUHU C 33Ja4aMH CaMOPa3BUTHUS

OIIK-1 Criocoben npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CnocobeH aHanM3upOBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH CcTpOuUTh MareMaTH4ecKhue MOJIeH,
MPOU3BOIUTH KOJIMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-4 CriocobeH ocymiecTBIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO IIOMCKA H
MHTEJICKTYaJbHOTO aHajdu3a HMHGOPMAIMU IpPU pEIICHUU
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHl C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMU C IEIIbIO MOTYYCHUs, XpPaHESHHS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOM)
uHpopMannun

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B

X0JIe HayYHO-HCCIIeIOBATEILCKON PabOThI
JAaHHBIC U JIETIaTh HAYYHBIC BEIBOJIBI
(3aKTrOueHMS)

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW 0OpabOTKU U
aHaJIM3a HayYHbIX JaHHBIX

[MK-4 Crioco0OeH KpUTHYECKH OlIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[1IK-4.1 3naer yncneHHbIe MOPAIKA BEITMYHUH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTATC N3YUYCHUA JUCIIUITIINHBL «TeOpI/Iﬁ KOJICOAQHUM U BOJIHY O6y‘laIOH_[PII>'IC$I JOJIKCH:

3HAThb:

- OCHOBHBIE CBOMCTBA IMHAMHYECKHUX KOJIEOATEIbHBIX H BOTHOBBIX CUCTEM;
- (hyHaMEeHTaIbHBIE TIOHTHUS, 3aKOHBI ¥ 3Tallbl Pa3BUTHS KoJIeOaTeIbHOM U BOITHOBOI (hr3nkuy;

- OCHOBHBIC 3aKOHOMCPHOCTHU B036Y)KIL6HI/I$I KoJIcOaHU U réHepaluy BOJIH,

¢dbopmupoBaHus

YCTaHOBUBIIMXCSA KOJIICOAHWH W BOJHOBBIX ITAKETOB, OCHOBHBIC PE3yJbTaThl TEOPHH BO3MYIICHUH B
MIPWIOKEHUU K (U3HMKE KOJeOaHWl W BOJH, OCHOBHBIE CBOHCTBA WM TapaMmeTphbl KOJICOATeNbHBIX M
BOJTHOBBIX CUCTEM Pa3IMYHON MPUPOJIbI, OCHOBHBIC METO/IBI CO3/1aHMUs BLICOKOOOPOTHBIX KOJIeOaHUH U

HE3aTyXaromunXx BOJIH,

- IIOPSIIKN YUCIICHHBIX BEJIMYMH, XapaKTEePHbIE AJIs pa3InuHbIX pa3aenoB (GU3UKHU KoJaeOaHNi U BOJH.

yMeThb:




- alcTparupoBaTbCsl OT HECYIIECTBEHHBIX BIUSHHUN IMPHU MOICITUPOBAHUH PEATBHBIX (PHU3HYECKUX

CUTYyaIluii METOJIJaMH TEOPUH KoJieOaHUI U BOITH;

- KBaJU(HUIUPOBAHHO UCIIOJIB30BaTh MOJYYCHHBIC 3HAHUS U1 PEHICHUS MPOCTEHIINX MPAKTHYSCKHX

3a/a4 PU3UKU KOJICOAHUH U BOJIH;

- IPOM3BOIUTH YHCIICHHBIC OLICHKH I10 MOPSIIKY BEJINYHUHBI;

- BUZIETh B TEXHUYECKHX 3aJ1a4ax (pu3ndeckoe copepKaHue;

- OCBaWBaThb HOBBIC MPEAMETHHIC O00JACTH M JKCIEPUMEHTAIBLHBIE METOAMKH B 00NMacTd (U3UKU

KoseOaHui 1 BOJIH;

- abCTparupoBaThCs OT HECYIIECTBEHHOTO MTPU MOJICIIMPOBAHNY PEATTbHBIX (PH3HMUYECKUX CUTYaIIHH;

- ZIeTIaTh Ka4eCTBEHHBIE BHIBOABI ITPU MEPEXO/E K MPEAETbHBIM YCIOBHAM B H3y4aeMbIX MpobIeMax.
BJIA/IeTh:

- anmapatoM (QHU3MKU KoJIeOAaHWH W BOJH JUIS pacdyera MPOCTEHINX MapaMeTpoB KoyieOaTelnbHBIX U

BOJIHOBBIX CHCTEM;

- KyJIBTYypO MMOCTAHOBKH M MOJICIIUPOBAHUS (PU3NUECKUX 3a/1ad B 001acTH (hPU3UKH KoJieOaHUH U BOJIH;

- HaBBIKAMH CaMOCTOSITEIIbHOW palbOoThl C Y4eOHOW, HAyYHOH M CIPaBOYHOU JINTEPATYpOH, BEACHUS

MOKMCKa U OPUEHTUPOBaHUs B Oubmuorpaduu.

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllleMy KOHTPOJIIO
Texy1uii KOHTPOJIb IPOBOIUTCS IyTEM HPOBEACHUSI KOHTPOJIBHBIX PadoOT.
[TpumMepsl BOIIPOCOB ¥ 3a]1a4 JIJIsl KOHTPOJIBHON paboThI:
1. OcenHuit cemectp.

1. TlocrpoliTe kinaccuuKaiuioo OCOOBIX TOYEK CHUCTeMbI IBYX auddepeHnnanbHbIX YypaBHEHUH
MEPBOTO MOPSAIKA U YKAKUTE UX BUJ Ha (a30BOi MIIOCKOCTH.

2. MareMaTHuecKkuii MasiTHUK B BHJIE HEBECOMOTO CTEP KHS JUTMHOM | ¢ Maccoli m Ha KOHIIE HAaXOJHUTCS
B BEpXHEM HEYCTOMYMBOM ITOJIOKEHMH paBHOBecHd. K Macce MpUKpEIUIEHBI 1B€ MPYXUHBI JUIMHOH a,
KECTKOCTBIO k , Nekamuyie BJONb TOPU3OHTAIBHOW ITUHHH, TEPIEHAWKYISPHOW cTepxHI0. KoHIbI
NPYXHUH JKECTKO 3aKperuieHbl. MasTHHK MOXXET COBepLIaTh IBUKEHHE TOJBKO B IIOCKOCTH,
NepHeHIUKYIIpHON mpykuHaMm. HawanmpHas nedopmamms npyxuH b . CuMras, 4TO CMeEIIEHHE
MasTHUKA X MaJjo X |, a onmummure ero JBM>KEHUE, KOTa MPY>KUHBI pacTAHYThl b < 0 1 cxater b > 0 .

3. MaremaTnuecKkuii MassTHUK MpEICTaBiIsAeT cOO0H IPy3UK HA HEpacTSHKUMOM HUTH. [ ycTpaneHus
3aBUCHMOCTH TI€pHOJa €ro KoueOaHUuM OT aMIUINTYIb!l (HEM30XPOHHOCTH) B MECTE €ro IojBeca
MpUJEIIaHbl BEPTUKAIbHBIE BHITHYTHIE «IIEUKW» CIEHHaIbHO ogoOpaHHou ¢opmel. [Ipu konebanusix
HUTD JIOKUTCS HA 3TU «LIEYKU» TaK, YTO TPACKTOPUS TPy3HUKa SIBISIETCS IBOJILBEHTON K (popme KpuBOn
«méuex» — 3pomore. Haliaure Takyo Gopmy, 4To00bI MasSTHUK OBLIT H30XPOHHBIM.

4. XKecTkuil cTepKeHbh MacCO M W JUIMHOW a TMOJABEIICH ¢ O0OWX KOHIIOB HAa HEBECOMBIX HHUTSX,
UMEIONINX OJJMHAKOBYIO JUIHHY | . CTepkeHb BBIBOAAT M3 COCTOSIHUS MTOKOSI, IPUKIIAIbIBast HEOOIBIIOM
UMIYJIbC CUIIBI P K OJJHOMY M3 €ro KOHIIOB B HANpAaBIICHUU, MEPIECHIUKYISIPHOM CTEPKHIO U HUTU.
Onpenenure 4acTOTHI U aMILTUTY/BI HOPMaJIbHBIX MOJ] KOJICOaHUH.

5. JIByXypOBHEBBI aTOM C JTUTIOJEHBEIM MOMEHTOM d HaXOAWUTCS B TMOJIE TAPMOHUYECKOMN BOIHBI £COSWE
ONTUYECKON YacToThl. OMUIINTE MpPeHecCHi0 M HyTaluio Bekropa bioxa aroma, BBIYHCIHTE UX
gacToThl. OIieHUTE BeMYUHY cABuTa biroxa—3urepra 4acToThI MPEIECCU.

2. Becennuii cemecTp.

1. [Tomyuynre ypaBHEHHE pacpOCTPAaHECHUS Ul a) BOJHBI 10 OHOMEPHOH CTpyHE ¢ HaTsbkeHueM F u
JUHEHHOW TUIOTHOCTBIO g; b) MPOMOIBHON BOJHEI MO CKUMAEMOM cpejie, MPOIECC CKaThs KOTOPOH
MPOHUCXOAUT anuadaTUdecKy; C) MPOJOJIBEHBIX BOIH B TBEpAOM Teine, ¢ MoayieM FOura E . OGcynure
BO3MOXKHOCTh CUMTaTh, YTO CKUMAEMOCTh Cpeibl — aauabatnueckas. Haiinure dazoByro ckopocTs
BOJIH.

2. Mem0Opana Oapabana mpeacTaBisieT cOOOW OJHOCBSI3HYIO 001acTh ¢ (DUKCUPOBAHHOM TpaHUIICH
3aJaHHOW (OPMBI, TIEpUMETpa M IUIOMAAH. MOXHO JIM MO 3ByKy OapabaHa (CIIEKTPY W IUIOTHOCTH
qrciia cOOCTBEHHBIX MOJT) BOCCTAHOBUTH €ro opMy?

3. OObscHuTe (PU3MKY 3aBUCHMOCTH CKOPOCTH 3BYKa B OKEaHE OT CTEIECHU €ro COJCHOCTH MU OT
[TyOUHBL.



4. Onpenenure K03(pHUITHEHT 3aTyXaHHs TPAaBUTAL[HOHHBIX BOJIH.
5. B OBITOBBIX YBIQXHHUTENSAX BO3AyXa M HMHIAIATOpax HCHOIb3yeTcs 3(PQeKT yIbTpa3ByKOBOTO
pacmbuleHUS KHIKOCTH. PonMK TOKa3bBaetr, 4To 0O0pa3yeTcsi MENKOAMCIIEPCUOHHBIM TyMaH.

OObsicauTe MexaHu3M pactbiieHns. OleHUTe TuaMeTp Karelek TyMaHa NpU 4acToTe yibTpasByka |
MTI L.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB K Au(depeHInpoBaHHOMY 3a4€Ty B 5 cemecTpe:

1. Krnaccudukanus 0coObIX TOUYEK CHCTEMBI IBYX MU QepeHIHaIbHbBIX YPaBHEHUI TEPBOTO MOPSIKA.
[Mocrpoiite knaccudukamio 0cOObIX TOYEK U YKKUTE UX BU HA ()a30BOM IIIOCKOCTH.

2. Henunelinpii ocumuiarop. YpaBHenue [lyddunra. Hapucyiite ¢a3oBblii mopTpeTr ypaBHEHUS
Hyddunra.

3. AstokosneOanus. YpaBHenue Ban-nmep-Ilons. Hapucyiite ¢a3oBbiii mopTper ypaBHEHUs
Ban-nep-Ilonda. YkaxuTe Ha HEM NPENEIBHBIN [IUKI.

4. W3 ycnoBus paBEHCTBa HYJIIO IOTEPh 3a MEPHOA, BBHIUYMCINTE aMIUIUTYIy aBTOKOJIECOAHUH, CUUTAs
peleHne NpuOIIKeHHO TAPMOHUYECKHM.

5. llpemnoxwure Takoe BUIOM3MEHEHHE ypaBHeHMs Ban-nep-llomns, mpu KOTOpOM mpenenbHbIA LUKI
pOXXKIaeTcsl HpU HEKOTOPOM 3HAYCHHWH Mapamerpa. YOeauTech, YTO €ro amIUIMTyJa BO3pacTaeT
KOpHEBBIM 00pa3zoM (0udypkauus Xomda).

6. ITapamerpuyeckuii pe3oHaHc. YpaBHeHHEe Marthbe.

7. Hokaxutre Tteopemy Dnoke-brmoxa pns ypaBHenuss Marbe. [lomyuute oOmiee ycioBue
CyLIECTBOBaHMs pe3oHaHcoB. Ha 1ulockocTH BONMM3M TEpPBOrO pe3oHaHCAa HaiauTe oO0JacTb
CYLIECTBOBaHMsI 1apaMETPUUECKOI0 PE30HAHCA.

8. Masarnuk Kanuupl. Halinure Bce yCTOHYMBBIE IOJIOXKEHUS PABHOBECUS. YKaXKUTE€ KPUTEPUM HX
YCTOWYUBOCTH.

9. VYpaBuunue Ban pep Iloma. Haiinute aMmnTyny KBa3urapMOHMUYECKHX aBTOKOJIEOaHWH. YKaxuTe
KpUTepuil KBa3UTrapMOHUYHACTH.

10. VpaBuenune «Peakmus-muddysus». Cropocth KHHKAa. Haliaure  ckopocTh  KHHKA,
BOCIOJIb30BABIINCH «CKaYKOBOW» MOJenbl0. HaiinnuTe npenenbHy0 CKOPOCTh KMHKA B 3TOM MOJIEIH.

11. VYpaBuenue «Peakums-nuddysus». Bapuanmonnsli npunuun. IlpuBenure ypaBHEHHE
«peakiusa-mupdy3us» K TpaJueHTHOMY BUAY, yKa3aB siBHbIH BuJ (yHKIMoHaNa. ChopMynupyite u
JNOKQKUTE BaWMAalMOHHBIA TPUHIMII [ TOJHOM MPOM3BONHOW (QyHKIMoHana. I[lokaxkure, 4TO
(bYHKIIMOHAJT JOCTUTaeT MUHUMYMa B CTAllMOHAPHBIX COCTOSTHUSAX.

12. VYpaBuenue «Peakumnsa-nuddysus». «Kpurnyeckuit 3apomsiun. HMcciaenoBaTh yCTOHYHUBOCTD
«KPUTHYECKOTO 3apO/IbIIIa» 110 OTHOLICHUIO K MaJIbIM BO3MYILEHHUAM. Boraucnure ero ¢popMmy B pamkax
«CKa4KOBOW» MOJEIIH.

13. VYpaBuenue «Peakuus-nuddysus». JIBymepHsiii ¢poHT. Halimure CKOpOCTh pacmpocTpaHEHUs
KMHKa C KpYroBbIM (poHTOM. OLEHUTE paguyc «KPUTHYECKOTO 3apoAbllia» CTaOWiIbHOH (a3bl U3
YCIIOBHUS HEMOABHKHOCTH KPYTrOBOTO (hpOHTA.

14. Haiitu paanyc npeaenbHOro UKiIa ypaBHeHus Pernest.

15. BeIYHCIUTD CKOPOCTH BOJHBI MEPEKITIOYCHNUS (KUHKA) B «KYOMUYECKOI» MOJICITH.

16. Onpenenute nepuoa kojaeOaHUI MIOCKOTO MareMaTHuYecKoro MasTHHKA JUTMHOU | B 3aBHCHMOCTH
OT uX aMIuTyasl. [lomydnTe monpaBky Ha «HEU30XPOHHOCTEY MPHU MO aMIUIUTY/E KOJIeOaHHH.

17. MaremaTrueckuid MasiTHUK JUTHHBI | OTKJIOHWJIM OT BEPXHETO TOJOKEHUS PaBHOBECHS Ha MaJIbIi
yron. Ouenure nepuop ero konebanuii. Ilonckaska: Pemmre ypaBHeHHe ero ABHMKEHHS BOIU3U
TIOJIO’KEHHUS €TO PAaBHOBECHS B JINHEHHOM NPHOIMKESHUN.

18. Maremarnudeckuii MasiTHUK COBEpIIAET POTAI[MOHHBIC KOJeOaHMsI TaK, YTO €r0 CKOPOCTh B BEpXHEH
Touke. OLEHUTE IEPUOA €ro 0OOPOTOB B MPEACIbHBIX CIIydasiX.

19. OnpenenuTs NOJIOKEHUSI YCTOMYUBOTO PAaBHOBECHS MAaTEeMaTHUYECKOTO MasTHUKA JUIMHBI 1, Touka
MOJIBECA KOTOPOTO COBEPIIAET BEPTHKAILHBIC KOJIeOaHH MAJIOH aMIUTHTY/IBI ¢ OOJNBIION YaCTOTOH.

20. B 3emiie o auaMeTpy IpoCBepieHa LIaxTa, B KOTOpyro KuHyinu ctygeHta OIIDI. IIpenebperas
COIPOTHUBIICHUEM BO3/yXa, ONpEAEIUTe Mepuoj ero konebanuil. CpaBHUTE C MEPUOAOM OOpAIEHHS
CIIyTHHUKA 3EMIIH.



21. Konebanusa 3emHoi armocdepsl mox BiaussHueM JIyHBI, KOTOpasi BpamjaeTcsa BOKPYT 3emiu,
MPEACTABIAIOT co00M mpuiauBbl U OTIUBBL. OTKIMK arMocdeps! Ha JIyHy - 3TO OOBIYHBIA OTKIIMK
OCHMWJUISITOpA Ha nepuoandeckyto cuiy. Ilepuon storo BozaeiicTBusa cocrabisaer : T=124y 40MuH.
IIPUIIUBBI IPOUCXOIAT ABaX/bl B CyTKH. Bpems 3anepkku MpUiIMBa 110 OTHOLIEHUIO K IPOX0KICHUIO
Jlynsr coctaBnsier : AT=29 50mun. [lepron coOCTBEeHHBIX 3aTyxarolmIuX KoseOaHui arMochepsl mpu
100abHBIX U3BEPKEHUSIX THTAaHTCKUX BYJIKaHOB cocTapisieT T1=10u 20mun . Ouenure 100pOTHOCTH
ocumiusaTopa «3emisi—arMochepa» Q .

22. OHpeI[eJ'II/ITB IMOJIOXKCHUC PABHOBCCHA M XAPAKTCP MaJIbIX KOJICOAHHUH OKOJIO HEro OJHOMOAOBOI'O
OJHOATOMHOTIO JIa3epa.

23. BpuucnuTh nepwojx KoieOaHWi ypoBHS Boabl B yamie TadTtana. Cuurtarb, 4TO CKOpPOCTB
3aroJHeHNs KyOKa 3HaYUTEeIbHO MEHBILE CKOPOCTH BBITEKaHUS BOABI U3 HETO.

24. Ompenenute Tepuoj KoieOaHWN YacTUIBI B CTENEHHOM IMOTEHIMANE B 3aBUCUMOCTH OT €€
sHepruu. [IpoBepsTe, 4TO 3aBUCHMOCTD MEPHOAA OT YHEPTUU COOTBETCTBYET 3aKOHY MEXaHHYECKOTO
1ogo0us, eciy MOTEeHIMAIbHAS SHEPTHUs — ONHOPOAHAS (PYHKINS KOOPMHAT.

25. Onpenenutsd MOJOKEHHE YCTOMYMBOTO PaBHOBECHS MAaTEeMaTH4YeCKOrO MasTHUKA JJIMHBI 1, TOUka
MOJBECA KOTOPOTO COBEPIIAET TOPU3OHTAIbHBIE KOJICOaHUSI MaJIOW aMIUTUTY/bI M OOJBIION YaCTOTHI.

26. Yactuna c sHeprueir E coBepmaer koneOanus ¢ nepuogom T B morenumane U(x). Omnpenenuts
n3MeHeHne nepuoja 6T, BeI3BaHHOE JT0OABICHUEM K MOTEHIIMATY Majiol 100aBku dU(X).

27. PaccMOTpeTh YCTOMUMBOCTD PEIICHHUN ypaBHEHHSI «peakius-Tuddy3us» THIIa KUHKA U JOMEHA.
[TepeueHb KOHTPOIBHBIX BOMPOCOB K A depeHmpoBaHHOMY 3a4eTy B 6 cemecTpe:

1. O6miee pemenne BOTHOBOTO ypaBHeHwust ipu D=1,2 u 3. Bpems >ku3HM BOJIHOBOTO TIAKETA.

2. PacnpocTpaHeHMe 37€KTPOMarHUTHBIX BOJH B HEOJHOPOAHBIX cpenax. CBsi3b IPyIIIOBOM CKOPOCTH
CO CKOPOCTBIO ITEPEHOCA SHEPTUH, OTPAHUYEHUS Ha IPUMEHEHHUE MOHATHUS IPYNIIOBON CKOPOCTH.

3. Oco0eHHOCTb OHMCIIEPCHOHHOTO COOTHOLICHHSI B MEPUOAMYECKUX cpenax. PacmumpeHHas u
IpUBE/ICHHAs TUCTIEPCUOHHAs KpUBas. [ pynioBast CKOpocTh BOJIU3H 3aIllpeIieHHOM 30HbI.

4. CKopoCTb U yCTOMYHMBOCTh COTMTOHA B HEMMHEWHOM ypaBHeHuH Llpenunrepa.

5. 3axoH mpenomienus B cpene Becemaro. [lpumenenne nunu3 Becenaro u [lenapu muist ocTikeHus
CBEpXpa3peIIeHUs.

6. Cxopocts ynapHoil BosiHbl. CKOPOCTb U YCTOHYHBOCTH aBTOBOJIHBI B aKTUBHOH Cpejie.
7. 3BYKOBBIE U KaITWJIJISIPHBIE BOJTHBIL.

8. Oddexr Homtepa.. AHomansHbil 3¢ dexr Homepa.

9. Bounnsl B uia3me. YpaBHeHue BiacoBa. YpaBuenne Kneitna-I'opaoHa.

10. JlearmropoBckue konebanus. [1nazmonsl. 3atyxanue Jlanngay.

11. BonHoBsIe HEYCTOMYNBOCTH. KonBexTuBHas HEYCTONYNBOCTb. HeycroitunBoctn
KensBuna-I'ensmronsua u Penes-Teitnopa. HeycroitunocTs J[>kuHca.

12. Dueprust u umnyinbsc BojH. ILIoTHOCTH 3Heprum B cpene ¢ aucnepcuei. MMiynbc BOJIHOBOIO
MakeTa.

13. BonHEI ¢ oTpuniaTenbHOl 3Heprueii. CBsi3aHHBIC BOJIHEI.
14. Bonubl B HeoqHOPOAHBIX cpeaax. [eomerpuueckas ontuka. Kaycruka. Pedpakuus.

15. BonHbl B clOUCTBIX cpenax. BoiHbel B mepuoamyeckux cTpykrypax. Teopema bioxa. 3oHbI
bpwirosna. @OTOHHBIE KPUCTAILIBI.

16. Henuneitnsie Bonabl. [Ipoctas BomHa. YpaBHeHue Xormda. OOpa3oBaHHE pa3pbIBOB B IPOCTOH
BonHe. HenmHelinbie BOHBI B cpezie 6e3 aucrniepcuu u 0e3 auccunanuy. HenmnHeHbIe BOIHBL B cpeie C
nuccunanueil. YpasHenue broprepca.

17. Ynapusie Bonnsl. [Ipobku Ha noporax. HennHeiiHble BONHBI B cpefe ¢ AUCIIEPCHEH.

18. Ypasuenue Koprera — ne Bpuza. ConuroH.

19. MonynupoBaHHbIE BOJHBI B HEJIMHEHHBIX cpeaax.

20. Henmmueiinoe ypaBuenue Llpenunrepa. CamodokycrupoBka cBeTa.

21. IlapameTpryeckas HEyCTOMUNBOCTb. B3pbIBHAs HEycTOMUNBOCTE. HennHelHbIe BOJTHBI B aKTHBHBIX
cpenax.

22. Ypasaenus brnoxa. CamonHayupoBaHHas IpO3payHOCTb.

23. Henunelinble BOJHBI B JUCCUMIaTUBHBIX cpenax. Konsekuusa Penes — benapa.

24. Henuneitnoe ypaBHEHHE «peakuusi-nupy3usn». ABTOCOJTUTOHBI. VYpaBHeHue
Konmoropoga-Ilerposckoro-Iluckynosa. Ypasuenue 3enpnosuua — @pank-Kamenenkoro.

25. Hoxanmaunﬁ aBTOBOJIH. ABTOBOJIHBI B ABYMCPHBIX B036YI[I/IMBIX cpeaax.



26. Juddysuonnas HeycroiumBocth Thiopunra. Ilstaa neomapna. CHOHTaHHOE HapylleHUE
CUMMETPHH.

27. Peepbeparop u Bexymuii nentp. Hepsublil ummnynse. CuHepreruka.

Kputepun onennBanus

Onenka «ommyHO (10)» BbeIcTaBisieTcss OOy4YalOLIEMyCs, €CIM OH I[OKa3aJl BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
MPUHATHIX PEIIEHUN;

omeHka «oTmu4HO (9)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TI0Ka3all BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MNPUHATHIX PELICHUH, HO TP 3TOM OBUIM JOIYIIEHbl HEOONbIINE HETOYHOCTH, KOTOpbIE ObUIN
CaMOCTOSATEJIEHO OOHAPYKEHbI U HCIIPABIICHBI;

olleHKa «oTIM4HO (8)» BBICTaBNIAETCS OOy4aromieMycsi, €clid OH TIOKa3all BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MNPUHATHIX PEHICHWH, HO NPU 3TOM ObUIM JOMYIIEHBI HEOONbIIME HETOYHOCTH, KOTOPBIE IOCIIe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIPABIICHBI;

OLIEHKa «X0po1o (7)» BBICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3JlaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHblE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIM JIEJIaeT HECYIIECTBEHHbBIE OIIMOKHM NPH PELICHUH 3a/1a4;

OLICHKA «XOpowIOo (6)» BBICTABIISIETCS 00yYaIOIEMyCsl, €CJIM OH TBEPJIO 3HAET MaTepHaj, TPaMOTHO U 110
CYIIECTBY H3JIaraeT ero, yMeeT IpPHUMEHATh IOJY4YCHHbIC 3HAHHMS Ha IPAKTUKE, HO JOIMYCKaeT
HeOOoJIbIINE OMMOKK B OTBETE ¥ (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpOoILO (5)» BHICTABIAETCS 00y4alOIEMYyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3/araeT €ro, yMmeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS HAa IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJIECTBOPHUTENBHO (4)» BBICTABISIETCS OOydYalolIeMycs, IMOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOYHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTHYECKON MOCIIEN0BATEIbHOCTH B H3JIOKEHUU IPOrPaMMHOTO MaTEpHaIa, €CIIH MIPH 3TOM OH BIJIAJIEET
OCHOBHBIMU pa3jiellaMi y4eOHOW ImporpaMmbl, HEOOXOAMMBIMU JUIA AaJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLICHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISICTCS OOydYarolleMycs, IMOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOYHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapPYyIICHUS
JIOTUYECKOW TOCIEA0BAaTEIbHOCTH B  M3JOKEHUHM IPOrPaMMHOIO Marepuana, HE BIAJICIOLEMY
HEKOTOPBIMH pasJieslaMi y4yeOHOH MporpamMMbl, HO YMEIOIIEMY NPHMEHSTh HNONyYeHHbIE 3HAHHS IO
00pa3iy B CTaHIapTHON CHTYyalluy;

OLICHKA «HEYIOBJIECTBOPUTENBHO (2)» BBICTABIAETCS OOyyaromeMycs, KOTOPBIA HE 3HaeT OoJblLIe
4aCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmIMOKU B
(hopMyIIMPOBKaX OCHOBHBIX MOHSATHI JUCHUIUIMHBI U HE YMEET UCII0JIb30BaTh MOJIYYCHHbIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BBICTaBIseTCs 00yyaromeMycs, oKa3aBUIeMy [IOJHOE HE3HAHHE
y4eOHON MPOrpaMMbl JUCLUILIMHEI.

5. MeTonuueckne MaTepuaJIbl, ONpeIeJsONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeaenun yctHoro AudQepeHIMPOBaHHOTO 3a4eTa 00y4aoIEeMyCsl IPEIOCTABISIETCS HE MEHEE
30 muHyT Ha moxroroBky. Ompoc oOyuaromerocs He IOJDKEH MPEeBBIIIATh JBYX aCTPOHOMHYECKHX
YacoB.

Bo Bpems mpoBeaenus auddepeHUMPOBAHHOIO 3auyera OOydaromuecss MOTYT —II0JIb30BaTbCs
POTrpaMMOM JUCHHUIUINHEI, a TAKKE CIIPABOYHOM JIUTEPATYPON U BEIYMCIUTEIIBHOW TEXHUKOM.



