[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

n : . .
@FILI%QPHM;HLL”; e o MUHACTEPGTBO TPAHCIIOPTA POCCHVICKOV ®EIEPALIH

Homxrocts: pupexrop  PEJEPAJIBHOE ATEHTCTBO 7KEJIE3HOJIOPOKHOTO TPAHCIIOPTA

[lata noanucatus: 18, (BEAEPAJHFIQE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE YYPEX/IEHUE BBICIIETO

YHUKanbHbI MPOrpaMMHbIA KIKOY: OBPASOBAHIA

LeOc38decOaee/ S AMPAPCK P TOCY IAPCTBEHHBIN YHUBEPCUTET NMYTEN COOBLLEHUS

TeopeTuyecKre OCHOBBI 3JIEKTPOTEXHUKH
pabouas mporpamMma JUCHUILIMHBL (MOLyJis)

3akperuieHa 3a JIOrHCTHKA H TPAHCTIOPTHBIE TEXHOJIOTHH
kagenpon
VueOuslit ian 23.05.05-20-34-CO/iITa u3m.plz.plx

Hampasinenue noarorosxu 23.05.05 Cucrembl o0ecrieyeHus ABUKEHUS [1I0E€310B
ABTOMaTHKa M TeJIeMeXaHHWKa Ha JKeJIE3HO0POKHOM TPAHCIIOPTE

Keanuduxanus CHEeIUATHCT
®dopma 00yueHus 3a04Has

OO0w1as Tpy10eMKOCTh 17 3ET

Pacnpez[e.ﬂeﬂﬂe YacCoB JUCHUIIJIMHBI 11O CeEMeCTpam

Bun 3ansaTuid Hroro

vo(po|yo |po|yo| pio | vy PII
Jlexyuu 12|12 12 |12 12 12
Jlabopamopnvie 6 | 6 6 6
Ilpaxmuyeckue 12| 12 6 6 6 6
KA 12 |12 ] 1,2 ] 1,2 0,4 0,4
CP 211,8 |211,8(186,8| 186,8 | 116,6 | 116,6
K9 235 235 [025] 025 | 235 | 235
Kourpoanb 6,65 | 665|3,75] 3,75 | 665 | 6,65
HUTOI'o 30 | 30 | 246 | 246 | 192 | 192 | 126 126

IIporpammy cocraBuii(u):

Hynko A.B..

Openoypr

! PaGouas mporpaMma HoJIEKHT €KEr0HOM aKTyaln3alMi B COCTABE OCHOBHON MPOQecCHOHaNbHOM 06pa30BaTeIbHOM IPOrpaMMEbI
(OIIOII). Ceenenust 06 akryanmuzamuu OITOIT BHOCsTCs B uct aktyanmu3arun OITOTIT.



1. LIEJIM OCBOEHUS ANCLMILINHBI (MOIYJIST)

1.1. Hensimu ocBoeHMst AUCHMILTAHBI « TeopeTniecKre OCHOBBI 3JIEKTPOTEXHUKUY  SIBIsIeTCs (POPMHUPOBAHKE 3HAHUIA O
3aKOHaX M METOJax pacyeTa dJIEKTPUUYECKUX LeTel U AIEKTPOMArHUTHBIX TIOJIEH, SIEKTPOTEXHUYECKUX YCTPOUCTB U
IJIEKTPOIHEPIETUYECKUX CUCTEM, (POPMHUPOBAHUE KOMIETEHINH, YKa3aHHBIX B II. 1.2. B YaCTH NPEICTABICHHBIX B II.
1.3. pe3ysnbraToB 00y4yeHus (3HaHUI, YMCHHH, HABBIKOB).

1.2 3amauamMu OUCHMIUIMHBI SIBISETCS H3YUEHHE TMOHATHH TEOPETUYECKUX OCHOB DJICKTPOTEXHHKH, YUYHUTHCS Ha
COOCTBEHHOM OTIBITE M OTIBITE JPYTHX.

1.3 Tlpu Hammumu 0OYYAOIIMXCS M3 YUCIIA JIUL C OTPAHHYCHHBIMH BO3MOXKHOCTSIMH 3[J0POBBsI, KOTOPBIM HEOOXOAUM OCOOBII
HOPAIOK OCBOCHUS TUCLUIUIMHBI (MOZYJIS), IO MX XKETAHUIO pa3padaThIBAaeTCs aJaNTHPOBaHHAS K OTPAHUYEHHAM HX 300POBbBS

pabouas mporpamma JUCLHUILIUHBL (MOAYILS).

2. KOMIIETEHIHHUH OBYYAIOIIEIOCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUIIJIMHBI

(MOJY.JIsT)

OIIK-10 cnoco0HOCTBIO NPHMEHATH 3HAHNUA B 00J1aCTH 3JIEKTPOTEXHUKH M 3JIEKTPOHHMKH /ISl pa3padoTKu U
BHe/JpeHHs TeXHOJOTHYeCKHUX MPOLeccoB, TEXHOI0THYeCKOro 000pY/10BaHUS M TEXHOJIO0THYeCKO 0CHACTKH,

CpeacTB aBTOMATH3AMHA M MEXaHU3AINHA

3narth:
Vposens 1 BbazoBble 11010)KEeHHST OCHOB 3JIEKTPOTEXHUKH IS IOCTHIKEHUS OOIIEro pe3ybrara.
Vposens 2 OCHOBHBIC IIOJIOXKEHUS TEOPETHYECKUX OCHOB JIEKTPOTEXHUKH ISl JOCTHKEHUSI 00IIEero
pe3yJsbTaTta, COLHMAIbHBIX SKCIIEPUMEHTAX U METOJAX UX MPOBEACHUSL.
VposeHs 3 OCHOBHBIE TTOJIOXKEHUS N3YyUCHUS TEOPETHUECKUX OCHOB AJIEKTPOTEXHUKH.
Ymern:
Vposens | Cobupats 1 0000mare HHPOPMAIHIO 0 PadOTE B KOJJIEKTUBE ISl JOCTHXKEHUS 00IIEero pe3yJibTara,
COIMAIBHBIX SKCTIIEPUMEHTAX M METOJaX UX IIPOBEACHUS.
Vposens 2 CucremarusupoBath HH(pOpManuio o paboTe B KOJUICKTHBE I JOCTH)KEHHS OOLIEro pe3yibTaTa,
COIMAIBHBIX SKCIIEPUMEHTAX U METOJaX UX MIPOBEACHUSL.
Vposens 3 Kpurnueckue aHann3upoBaTh U BBLAEIATh HHPOPMAIHIO O paboTe B KOJUIEKTHBE AT JOCTIKEHHS
0011ero pe3ysbTaTa, COLHMANBHBIX IKCIIEPUMEHTAX U METOAAX UX MPOBEACHHUS.
Baapners:
Vposess | CrnocobaMu  JIMYHOCTHOTO Pa3BUTHS M MOBBIIEHHUS NPO(ECCHOHAILHOTO MacTEPCTBA
VpoBeHb 2 Metonamu 000CHOBaHHS  pa3pelleHNs KOH(OIUKTHBIX CUTYalluH, IPHEMaMHU IPOBEACHUSI COLIMAIbHBIX
9KCIIEPUMEHTOB U 00pabaThIBaTh UX PE3yIbTAThl, yIUTHCS HA COOCTBEHHOM OIIBITE U OTBITE APYTHUX.
Vposens 3 Pa3paboTKoi TEXHOIOTHUECKOT0 MPOLECca TEXHOJIOIMYECKOT0 000pyI0BaHHS U TEXHOJIOTHUECKOM
OCHACTKH.

IIK-16 cnoco0HOCTBIO NPOBOAUTE HAYYHBIE HCCIEJOBAHUS U IKCIEPHMEHTHI, AHAJTU3HPOBATh,
HHTEPNPETHPOBATH H MOJAEJIMPOBATH B 00,IACTAX MPOEKTHPOBAHMS H PEMOHTA CHCTEM o0ecriedeHusl ABHKeHUsI

3HaTh:
VYposens | | ycioBust pabOThI HOACTAHIUH U TMHEHHBIX YCTPOWCTB TSATOBOTO IEKTPOCHAOKEHHS
VYpoBeHb 2 |METOIBI M CPEACTBA 3AMIUTHI OT MOPAKEHHS NEKTPUUECKHM TOKOM, HOJDKHOCTHBIE MHCTPYKIUH II0
00ECIICYCHHIO AIIEKTPOOE30MaCHOCTH
VYpoBeHb 3 |TCOPETHUYECKUE OCHOBBI CUCTEM JICKTPOCHAOKEHNS; TEXHOJIOTUIO, IPAaBUIIa U CIIOCOOBI OpraHU3aluu
TEXHUYECKOTO 0OCTYKMBAaHUS M PEMOHTA TATOBBIX U TPAHC(HOPMATOPHBIX OJCTAHIIHNA, JIMHEHHBIX
YCTPOWCTB TATOBOTO 3JIEKTPOCHA0KCHHUS, CXEMBI MUTAHUS TATOBBIX MOJCTAHIUI OT YHEPTOCUCTEM,
3aKOHOMEPHOCTH (P)YHKIIMOHUPOBAHUS CUCTEM TATOBOTO JIIEKTPOCHAOKEHHUSI, TCOPETUICCKUE OCHOBEI
JNEKTPUYECKON TSITH, SKCIUTYaTaAllMOHHO-TEXHUUCECKUE TPEOOBAHUS
Ymers:
VYpoBenb | |TONB30BaThCS METONAMHM JUATHOCTHKH W KOHTPOJSI TEXHHUYECKOTO COCTOSHHUS YCTPOMCTB TATOBOH
TIOJICTAHITUH.
VYpoBeHb 2 |TI0JIB30BAThCS TEXHOJIOTHSIMH TEXHHYECKOTO OOCITYXKHMBAaHMS WM PEMOHTa KOHTAaKTHOW CETH, JIMHHMH
JJIEKTPONICpEAaYul  JUIsl TMHTAHWS YCTPOWCTB CHTHAJNW3AIMH, ICHTPATU3alMHd ©  OJIOKHMPOBKH,
3JIEKTPOCHA0KCHHUS TSATOBBIX MOJCTAHIUMA, aBTOMATHKH U PEICHHON 3aIIUTHI




Yposensb 3

MIPOM3BOJUTH PACUETHl YCTPONCTB 3a3€MJICHHS, ONPEACIATh MapaMeTpPhl PEICHHBIX 3allUT, IPUMEHATH
YCTaHOBJICHHBIE TPEOOBaHUsI, ICHCTBYIOIINE HOPMBI, CTAH/IAPTHl U IpaBHiIa TEXHUYECKOI SKCIUTyaTalnu
kene3Hslx gopor, [1YD, TlpaBuna TEeXHMYECKOW OKCILUIyaTaIllid JJIEKTPOYCTAHOBOK IOTPEOUTEIS,
Me:xoTpacnessie npasuia no Th mpu skcmnyatanuu anekrpoycraHoBok, [IYTOKC, u npyrue qoKyMeHTEI
JenapramenTa snextpudukarum u snekrpocHadxenns OAO «PXK» mpu pazpaboTke opraHu3alnOHHBIX
1 TEXHUIECKUX MEPOIPHATHI 10 00eCTIeueHHI0 O€30TTaCHOCTH MTPOU3BOJICTBA pabOT

Baaners:
VYpoBens | |BafeTh NPUHOUIIAMH pacdyeTa yCTPOUCTB 3a36MJICHHS, OTIPEIEIIATh TApaMETPhI PEJICHHBIX 3aLIUT
Yposens 2 HaBbIKaMU MPOBEACHUS SKCIIEPTU3bl TEXHUUECKON JOKYMEHTALUH
VYpoBeHb 3 |HaBBIKAMH HaJ30pa U KOHTPOJIS 32 COCTOSIHUEM U JKCILIyaTalyeld o00pyaoBaHUs TATOBOM IOJCTaHLIUH,
METOAMKON IPOEKTUPOBAHUS CXEMBI NUTAHHUS TATOBBIX MOJICTAHIIMA OT JHEPrOCHCTEM, METOIUKON
pacdeTa ¥ BEIOOpa OCHOBHBIX ITAPAMETPOB CHCTEMBI TATOBOTO 3JEKTPOCHAOKEHHNS, METOTUKON TATOBBIX
PAacyYeToOB C LENBI0 MONYy4YEeHUs rpad)MKOB MOE3IHOTO TOKA M KPHUBBIX CKOPOCTH XOJAa IOE3/a, OIBITOM
MIPOEKTUPOBAHUU CHCTEMBI TATOBOTO 3JIEKTPOCHAOKCHHS C YYETOM OHKCIUTyaTallHOHHO-TEXHHYECKUX
TpeboBaHUi
3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAYJIS)
Ko HaumeHoBaHue pa3/iesioB U TeM Bua | Cemec K-Bo B ¢opme I
a 3aHs TP/ aK.4acoB
3aH THS Kypc
AT
s
Pasnen 1. JIuneiinasi anredpa.




1.1

Brenenne. [Ipenmer maremarnku. OCHOBHBIE
anreOpanyeckue cTpyKTypsl. JInneinas anreopa.
OrnpenenuTeny BTOPOTO B TPEThero MopsakoB. OCHOBHEIE
CBOICTBa ONpeesIuTeIeld, MUHOP U allredpandeckoe
noronHeHue. [loHsTHE 00 ONpenenuTeNne M-0ro MopsIKa u
ero BeraucieHue. Matpuiisl. Ix Bugbl. Anrebpa MaTpuil.
O6parnas marpua. TeopeMa cylecTBOBaHHS U
€IMHCTBEHHOCTH 00paTHOM MaTpuIlbl. Perenne cucrem
nmHeiHbIX ypaBHenuii (CJIY) merogom Kpamepa u
MaTPUYHBIM METOAOM. DJIeMEHTapHbIE IPE0Opa3oBaHU
matpuu. Paur marpunsl. Teopema Kponekepa-Kanennu.
DneMeHTapHbIC IpeoOpa3oBaHus MaTPUIl. PaHT MaTpHIIbL.
Teopema Kponekepa-Kanemnu . Pemenune CJIY metomom

Jlek
U

1.2

Onpenenurenn 1 X CBOMCTBa, BEIYUCICHUE ONpeIenTeNeh
2-10; 3-r0; ..., m-oro nopsiakoB. Meton Kpamepa. MaTpuiis u
oriepaly HaJ HUMHU. Y MHOKeHne Matpuil. OOparHas
MaTpula. Marpuunstit Meton pemenus CJIY. Haxoxaenue
panra matpuilsl . Pemienue cucrem metonom ["aycca.
Pemienue ogHOPOIHBIX CUCTEM.

3

Pa3gen 2. BektopHas anre0pa

2.1

Bexropsl. JIuneiiHble onepanyy HaJl BEKTOpaMHU, UX
cBoiicTBa. ba3uc B mpocTpaHCTBE, OPTHL, I€KapTOBa CUCTEMA
koopauHaT. Hanpasinsiomue kocuHycsl. CKasipHOE
MPOU3BEJICHNE, €0 CBOMCTBA, NIPHIOKEHUs1. BexkTopHoe
npousseneHue. Ero cBoiictBa. I'eomeTpuueckuii u
MEXaHUUECKUIl CMBICT BEKTOPHOTO IPOU3BEACHUS. Y CIIOBHE
KOJUIMHEAapPHOCTH BeKTOopoB. CMemanHoe nmpoussenenue. Ero
CBOWCTBA, BEIUUCIICHUE, IPUTOKEHUS.

Jlek
U

2.2

Bexkropsl. JInneiiHbIe onepanun Haa BekTopamu. CKaasipHOe
MpPOM3BeIEHNE BEKTOPOB. BekTOpHOE U cMelIaHHOe
MPOU3BEICHUS BEKTOPOB, Oa3uc.

113

Paznen 3. Ananaurudeckas reomMeTpus

31

HopwmansHoe ypaBHEHHE TUIOCKOCTH B BEKTOPHOM U
KoopauHaTHOH Gopmax. ObLiee ypaBHEHUE IIOCKOCTH.
YpaBHeHHE TIOCKOCTH, IPOXOAIIEH Yepe3 TpU TOUKH.
YcnoBus mapayuieNbHOCTH U IEPIIEHANKYIAPHOCTH
wiockocTell. ['unepriockocTs. YpaBHEHUE TUHUN HA
iockocTH. [Ipocreiiiue 3a1auyn aHaTUTHYECKOM
reoMeTpun. BekTopHOE, KAHOHHMYECKHE U TTapaMeTPHICCKIE
ypaBHeHHUs psaAMoil. [lepeceuenne mpsaMoil U MIOCKOCTH.
Paccrosinue ot Touku a0 miockoctu. [lapaminensHocTh U
MEePIEHANKYIIPHOCTD MPSAMBIX, IPSIMOM U TUIOCKOCTH.
JIHUM BTOPOTO MOPSIKA: OKPYKHOCTb, DIUTHIIC, THIIepOoIa,
napabouna. [IpuBeieHUe K KAHOHUYECKOMY BUIY KPHBBIX

Jlek
U

3.2

VYpasaenue miockoctu. [Ipsmas B mpocTpaHCTBE U HA
TIOCKOCTH. JIMHUM BTOPOTO MOPsIIKA.

113

Pa3nen 4. KommiiekcHble yucaa.

4.1

Anrebpanueckue OIepanui HaJl KOMIUICKCHBIMH YHCIIaMU.
3anuch  KOMIUIEKCHBIX ~ YHCEl B ainre0pamdyeckoi,
TPUTOHOMETPUIECKON U TIOKa3aTeIbHOH Gopme.

Jek
s

4.2

KomiiekcHble yncna u IeicTBUS ¢ HUMH. Perienue

113

Pa3nen 5. BBenenne B MaTeMaTH4ecKHii aHAJIN3.

5.1

[onsiTre GpyHKUMY, pees GYHKIUU U
nocJieioBatesibHocTH. OCHOBHBIE TEOPEMBI O IIpEAeax,
3aMevaTelbHbIe peneisl. beckoHeuHo Masble 1 GECKOHEYHO
0oJIbIINE BEIMYNHBI, DKBUBAJICHTHBIC BEJINUMHEI.
HenpepbIBHOCTE (YHKIMH B TOUYKE, HETIPEPHIBHOCTh
3JeMeHTapHBIX QyHKIwA. CBoMicTBa QYHKIINH,

3

Pasnen 6. InddepennuanbHoe ncuuciaeHue GyHKmuii
oaHoi nepemenHoi (®OII).




6.1

Omnpenenenne Mpou3BOAHON, OCHOBHBIE TIPaBHIIa
muddepernmpoBanus. [Ipon3BoaHas CIIOXKHON U 00paTHOM
¢dynkiuu. [Ipon3BoaHas mapaMeTpUIeCKOr U HETBHOM
¢ynkun. Juddepenuman. [IpubnmkeHHbIe BHIYUCICHNS
npu roMoum auddepernuana. I 'eomerpuaeckuii u
(bH3MUecKHii CMBICT TIPOU3BOAHON. Y paBHEHUS KacaTeIbHON
1 HopMay. CBoiicTBa nudPepeHInpyeMbIX GyHKITUH.
Teopemst Ponns, Jlarpanska, Komu. IIpasuno Jlonurans pis
BbIUHCIeHUs npenenoB. Popmyra Teitnopa. Mccnenosanue
(hyHKIMHY C TOMOIIBIO TPOU3BOIHBIX. THTEpBAIBI
MOHOTOHHOCTH, 9KCTPEMYMBI, HHTEPBAJIbI BEIITYKJIOCTH U
BOTHYTOCTH, TOUKH nepernba, acumnrotsl. [loctpoenue
rpaduka ¢ynknun. Hanbospiree 1 HAaNMEHbIIIEe 3HAYCHUS
(yHKIIMM Ha OTpe3Ke. ANNPOKCUMAIHS OTIBITHBIX IAHHBIX
METO/IOM HaUMEHBIINX KBa/IPaTOB.

Jek
s

6.2

Brruuciienne npousBoaubix u quddepennuano OOIT.
Brrurciienue npou3BOIHBIX CIIOXKHBIX, HESIBHBIX U
napaMeTpuuecKuX (QyHKIMNA. BrraucieHne mpou3BoaHbIX
BBICIIUX TOPsAKOB. HaxoskieHne npeaenos ¢
Ucroyb30BaHueM npaBuia Jlonurans MccnenoBanue
(hyHKIH C TOMOIIIBIO IPOM3BOMHBIX. HaxoxkaeHue Touek
IKCTpeMyMa H Touek repernda. HaxoxaeHne acuMnTor
rpaduka ¢ynkun. [TorHoe HecnenoBanue GyHKITUN 1

1

113

Paznen 7. IuddepenunanbHoe ucuuciaenue GyHKun
HeCKOJIbKUX nepeMeHHbIX (DHII).

7.1

OCHOBHBIE TIOHATHS: 00JIACTD OIIPEAEIICHHS, JINHUU YPOBHS,
npesiel, HepepbIBHOCTh. YacTHbIE TPON3BOIHBIC, TIOJIHBII
mudhepeHIman, reoMeTpUIeCKH CMBICIT YaCTHBIX
MIPOM3BOTHBIX H MOJTHOTO Auddepennnana, kacareabHas
TUIOCKOCTh M HOpMaJllb K MoBepxHocTy. [IponsBoHas o
HarpaBJIeHUIO, TpaJueHT. [Ipon3BoHas CII0KHON (QYHKIMH,
WHBapHUAHTHOCTH OPMBI IepBoro nuddepeHmana.
YacTHble TPOU3BOAHBIE U AU (HepeHInabl BBICIINX
nopsakoB. @opmyna Teiinopa. [TpudiamxenHsle
BeIYUCIeHIL. HeoOX0MuMble 1 JOCTaTOYHBIE YCIOBHS
3KCcTpeMyMa (yHKIIMH MHOTHUX IEPEMEHHBIX. Y CIIOBHBIN
skcTpeMyM. Hanbombiiee 1 HanMeHblIee 3HAYCHUE
(dbyHKIIMY B 3aMKHYTOM obnacTh. JuddepenunanpHas
TeOMETpHs KPUBBIX. DJIEMEHTHI TooJorud. Ilmockas
KpHBasi: KpUBU3HA; PAANYC, KPYT U LEHTP KPUBU3HBI.
YpaBHEeHUs KPHBOI1 B IpocTpaHcTBe. BekTop-yHKums
CKaJIIPHOTO apryMeHTa, ee nuddepeHmpoBanue.
YpaBHEeHUs KacaTeIbHOW U HOPMaJIbHOM IIIOCKOCTH K
npocTpaHcTBeHHOU KpuBoi. Kpususna. [Tonsitue
noBepxHocTH. KacaTenpHast II0CKOCTh M HOpMAIb K
MIOBEPXHOCTH.

Jek
s

7.2

HaxoxaeHre 4acTHBIX IPOU3BOIHBIX U T (HEPECHIINATOB
®HII. [TponsBoaHas mo HanpasieHuto. [ pagueHt. 3agadn Ha
HanOoJIbIIIee U HAaMEHBIIIee 3HaueHue. [itockas kpuBast:
KpUBU3HA; PaJNYC, KPYT U UEHTP KPUBU3HBIL. Y PaBHEHUS
KpUBOH B MpoCTpaHCTBE. BEeKTOP-GYHKITHS CKAISPHOTO
aprymenra, ee nuddepeHmpoBanue. Y paBHEHUS
KacaTeJlbHON U HOPMaJIbHOM MJIOCKOCTH K
npocTtpancTBeHHOM KpuBoil. KpuBusna. [lonstue
noBepxHocTH. KacaTenpHast IOCKOCTh M HOPMAJb K

3

Pa3znen 8

8.1

IloaroroBka K JISKIIHOHHBIM 3aHSTHAIM

8.2

HO,HI‘OTOBK& K IPAKTUYCCKUM 3aHATUAM

36

8.3

BrinonHeHne KOHTPOIBHON pabOTHI

8,6

8.3

IToaroroBka K 3K3amMeHy

33,65

=AR—RIR—R ]

8.4

Koncynpranus

k| k| |k |k

2.8

Hroro 3a 1 cemectp

144

Pa3znen 9. Uuterpaibnoe ucuuciaenue ®OII.




9.1

[lepBooOpasnas. HeomnpeneneHHbIN HHTETpall, €TO0 CBOWCTBA.
Tabmuia ocHOBHBIX opMyI HHTETprpoBaHus. [IpaBuina
HHTErpupoBaHui. IHTEerpupoBaHue B KOHESYHOM BHIE.
3aMeHa MepeMeHHOHN B HEOIpeAeJIeHHOM UHTerpaiie (MeTox
MOJICTAHOBKY). IHTETpUpOBaHue 10 YacTsM. Pa3noxkenue
JpOOHON paMOHANTBHON QYHKIMH Ha TIPOCTEHIINE.
HHTerpupoBanne MPOCTEHIINX pallMOHATLHBIX APOOEH.
HHuTerpupoBaHue MpoOU3BOILHON PATMOHAIEHONW APOOH.
WuTerpupoBanue HEKOTOPHIX HPPALIHOHAIBHBIX
BbIpakeHui. IHTerpupoBanue BeIpaXXeHUMN, COAEpKAITUX
TpuroHoMmerpuieckue pyHkuuu. O030p MprUEMOB
uHTerpupoBanus. OnpeeNieHHbI HHTErpal,
TEOMETPUIECKHI U (U3MUECKHUIA CMBICH, cBOMcTBa. Teopema
0 cpeJHEeM 3HaueHUH. 3aMeHa epeMEeHHON 1
HMHTErpUPOBAHUE IO YACTSIM B OINPENIETICHHOM UHTETpaJe.
Teopema 0 MpoOM3BOIHON UHTErpalia ¢ IEPEMEHHBIM
BEPXHHM MpeziesioM. 3aMeHa epeMeHHO 1
HMHTErpUPOBAHUE IO YACTSIM B OIMPENIEJICHHOM UHTETpale.
[IpubnmxeHHOE BEIYUCIICHUE OPEICICHHOTO HHTETpaa.
I'eomeTprueckue MPUIOKEHNS OTIPENICIIEHHOTO HHTETPaa.
Brrurcienue miomnanei miockux Gpuryp u 00-eMoB Tel
BpalllcHusl. BEIYucieHue JUH IyT MIOCKUX KPUBBIX

Jek
s

32

9.2

HenocpenctBenHoe nuTerpupoBanue. Beruucnenue
HEOIpeAeIEHHOr0 UHTErpajga METOAaMHU MOJICTAHOBKHU U 1O
gacTsaM. Pa3noxenne qpoOHON pannoHAILHON QYHKIMH Ha
npocreimune. MHTerpupoBanye NpoCTEHIINX pallMOHAIBHBIX
npobeit. UaTerpupoBaHue MpOU3BOIBHON pallOHATEHON
npobu. HTerprpoBaHne HEKOTOPHIX UPPANOHATBHBIX
BbIpakeHui. UHTerpupoBanne BeIpaXXeHUMN, COACpKAITUX
TpuroHoMerpuieckue pyHknuu. O0630p MprUEeMOB
UHTETPUPOBaHUs. BrIuncienne onpeaeieHHbIX HHTETPaJoB.
[IpubnmxeHHOE BEIYMCIICHUE ONPEACICHHOTO HHTETpaa.
T'eoMeTpuueckue MpUIIOKEHUS ONPEAECIEHHOTO HHTErpaa.
Brrurciienue miomnanei miockux Guryp u 00eMoB Tel
BpaleHns. Berumncienne AIuH OyT IIOCKUX KPUBBIX 1
IoIael MOBEPXHOCTH Tel BpauleHus. Hekoropsie
(hm3MYecKre MPUITOKEHUS ONPEACICHHOTO HHTETpaa.
Brrunciienne HeCOOCTBEHHBIX HHTETPAJIOB.

3

32

Paznen 10

10.

IloaroroBka K JISKIIHOHHBIM 3aHSTHAIM

29,35

10.

HO,HI‘OTOBK& K IPAKTUYCCKUM 3aHATUAM

32

10.

BrinonHeHne KOHTPOIBHON pabOThI

10.

IToaroroBka K 3auery

10.

KA

NN N NN

0,65
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Pa3nen 11. O0bikHOBeHHbIE TU( PepeHInATbHbIE
YpPaBHEHHS

().

Juddepennmansabie ypaBHeHus. OOmMne NOHATHS U
omnpeneNieHrs. Y paBHEeHHs NIEpBOro nopsaaka. YactHoe u
obee penrenue. 3anada Komn. YpaBHeHus ¢
pa3zensromuMIcs nepeMeHHpIMI. OTHOPOTHBIE U
JIMHEWHbIE YpaBHEHUS NIEPBOTO MOPsAKA. Y paBHEHUS
Bepuymumu. J1.Y. B monHbeIx nuddepennuanax. Y paBHeHHE
BBICIIUX MOPsiKoOB. 3anadya Komu. YpaBHeHus,
JIOITyCKAFOIIHe MOHIKEeHHS opsika. OTHOpOTHBIE
JIMHEHHBIE YpaBHEHUS n-ro nopsaxa. Oomye cBoiicTa
pemennii. Onpenenurens Bporckoro. dyHmpaMeHTaTbHAS
cuctema perennid. CTpyKTypa o0IIero pemeHus.
OnHOpO/HBIC TMHEHHBIE YPaBHEHUS C TIOCTOSTHHBIMH
KodpuIneHTaMu. XapakTepUCTUHIECKOE YpaBHEHNUE.
Haxoxnaenue obmiero pemenus. HeogqHOpogHbIE JIMHEHHBIE
Y c nocrosiHEBIMU K03 hueHTaMu. MeTtox Bapuanuu
MPOM3BOJIFHBIX MTOCTOSHHBIX .MeTo HeonpeaeIeHHBIX
ko3¢ durmenToB 11t JIY co cnenuanbHO# nmpaBoit 4acThio.
Cucremsl muddepeHnnansHbpIX ypaBHeHHH. MeTo b
HUCKJIIOYEHUN U XapaKTCPpUCTUUCCKOTO YPaBHCHUA.

Jek
13781

18




Pemenue nuddepeHnanbHbIX ypaBHEHAN TIEPBOTO
nopsiaka. Perenne quddepeHnnanbHbpIX ypaBHEHUH
MepBOTO MopsAKa. MeToIbI TOHMKEHUS TTOPSIKa
JudQepeHInaTbHbIX ypaBHeHUH. OTHOPOIHBIC THHCHHEIC
YpaBHCHHS BBICIINX MOPSIKOB. PelieHne TMHeHHBIX HEe
OJHOPOJHBIX YpaBHEHHH BTOporo nopsiaka. Heognopoansie
muHeiHble JIY ¢ mocTossHHBIMU K03 duimentraMmu. Meto
BapHaIUH MPOU3BOJLHBIX MOCTOSHHBIX. MeTo
HeomnpeaeNeHHbIX K03 dumuenton ast Y co cnienuaibHON
npaBoi gacTeio. CucteMsl nuddepeHImanbHbIX YpaBHEHUH.
MeTobI HCKITFOUCHUH U XapaKTePUCTUICCKOTO YPaBHCHHUS.

IIpa
KT.

pao.

18

Pa3nen 12. UncaoBble 1 GyHKIMOHATbHbIE PAABI.

UrcnoBbIe PSIIBI C TTOIOKUTENEHBIMI WICHAMH.
Heob6xoanmerii mpusHak. JlocTaTouHbIe TPU3HAKA
cxoauMocTH, (cpaBHeHus, anambepa, Koy,
MHTETpaJbHBIN ). 3HaKONIepeMeHHbIe psapl. [Ipn3Hak
Jleitonnma. OrieHKa ocTaTKa 3HAKOYEepEAYIOMErocs psia.
AOCOIIOTHAS ¥ YCIIOBHAS CXOJUMOCTh. DJIEMEHTHI
(yHKIIMOHAJIBHOTO aHann3a. OYHKIMOHAIBHEIE PS/IBL.
CxonumocTth. PaBHOMEpHast cxomumMocTh. CBOMCTBA
paBHOMEpHO cxosuiuxcs psaos. [IpusHak Beitepmrpacca.
Crenennsle psaabl. Teopema AGenst, 00J1aCTh CXOAUMOCTH.
Pagnyc cxomumoctu. [TonsTHE 0 GECKOHEUHOMEPHBIX
MeTpuYecKUX mpoctpancTBax. Psapl Teitnopa u Makiopena.
Pasnoxenne OCHOBHBIX AJIEMEHTAPHBIX (PYHKIHN U
MIPUMEHEHHE UX B IPUOIMKEHHBIX BHIYNUCICHUAX (3HAUCHUS
(hyHKIWH, IpeIeIbl, ONpeIeIeHHbIE HHTETPAJIBI,
mudhepeHanbHbIe ypaBHEHHS ). apMOHUYECKUT aHAIIN3.
OproHopMupoBaHHas cucteMa GyHkuuit. Psn dypoe.
Koaddpunmentsr Ditnepa - dypoe. Teopema Aupuxie. Psn
®dyphe A1 YeTHBIX U HeUETHBIX QYHKIHH. Paznoxkenne B
psn @ypwe Henepuoaudeckux GyHkiui. [Ipakruueckuii

Jek
13781

18

YucnoBble psbl C ITOJIOKHUTEIILHBIMH WIEHAMH.
Heob6xoaumerii mpusHak. JlocTaTouHble MPU3HAKA
cxomuMmocTH, (cpaBHeHus, JJamambepa, Koy,
MHTETpaJbHBIN ). 3HaKONIepeMeHHbIe psapl. [Ipn3Hak
Jleitonnna. OrieHKa ocTaTKa 3HAKOYEePEAYIOMErocs psia.
AOCOIOTHAS ¥ YCIIOBHAS CXOJUMOCTh. DJIEMEHTHI
(hyHKIIMOHATBHOTO aHANH3a. OYHKIIMOHAIBHBIC PSIBL.
CxonumocTth. PaBHOMEpHast cxomumMocTh. CBOMCTBA
paBHOMEpHO cxosuiuxcs psaos. [IpusHak Beitepmrpacca.
Crenennsle psabl. Teopema AGenst, 00J1aCTh CXOAUMOCTH.
Pannyc cxomumoctu. [TorsTre 0 6eCKOHEYHOMEPHBIX
METPHUUYECKUX NpocTpaHcTBax. Psansl Teinopa u MakiopeHa.
Pazno)xeHre OCHOBHBIX JIEMEHTapHBIX (QYHKIUH 1
IMPUMEHCHUEC UX B HpI/I6III/I)KeHHBIX BBIYUCJICHUAX (3Ha‘-IeHI/IH
(hyHKIMH, IpeieNbl, ONpeIeIeHHbIE HHTETPAJIBI,
mudQepeHraIbHbIe ypaBHeHHS). [ apMOHUYEeCKHIA aHATIH3.
OproHopMupoBaHHas cucrtema pyHkwmid. Psag @ypsee.
Koadpduuments! Ditnepa - @ypre. Teopema Jupuxie. Psag
®ypbe 11 YSTHBIX U HEYETHBRIX QyHKIWIA. Pa3ioxeHue B
psan @ypbe HeepHOANIECKUX (BYHKIIHI.

IIpa
KT.

pao6

18

Pa3ngen 13

13.

IloaroroBka K JISKIMOHHBIM 3aHSTHSIM

18

13.

HO,HI‘OTOBK& K IPAKTUYCCKUM 3aHATUAM

36

13.

BrinonHeHne KOHTPOIBHON pabOTHI

8,35

13.

IToaroroBka K 3auery

13.

KA
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Pazgen 14. Teopus BeposiTHOCTei




Teopus BeposiTHOCTEN. AKCHOMAaTUYECKOE, KIACCUIECKOE U
TEOMETPUYECKOE OIPEIEIICHNS BEPOSTHOCTH DJIEMEHTEHI
KOMOHMHATOPUKH. TeopeMbl CIIOKEHUS U YMHOKEHHS.
®DopmyIiel OTHON BeposiTHOCTH U baiieca.
ITocnenoBaTeabHOCTH HE3aBUCUMBIX HCNbITaHU. CxeMa
bepnymnu. [Ipenensubie Teopembl Myappa-Jlamiaca u
[Tyaccona. Ciy4aiiHble BETUYHHBI., UX BHIBI, 3aKOHBI
pacnpeneneHus. MaTeMaTHUeCKOE 0KUAAHUE, TUCTIEPCUS U
ux cBoiicTa. IloHsITHE O HAYaIBHBIX M HEHTPAIBHBIX

MOMEHTax. 3aKOHBI OoNbIHX qrcen. CirydaifHbIe MPOIIECCHI.

Jek
s

Teopus BeposiTHOCTEH. AKCHOMATHYECKOE, KJTACCUYECKOE U
TEOMETPUIECKOE OTIPEIEICHHUS BEPOSITHOCTH DIIEMECHTHI
KOMOHMHATOPUKH. TeopeMbl CIIOKEHUSI U YMHOKEHHS.
®opmynsl OTHOM BeposiTHOocTH U baiieca.
[TocnenoBaTeTpPHOCTH HE3aBUCHMBIX HCTIBITaHUH. Cxema
Bbepnynnu. IIpenensHsle Teopemsl Myaspa-Jlannaca u
ITyaccona. CnyualiHble BETUUUHBL., UX BUJbI, 3AKOHBI
pactipenenenus. MateMaTHYeCcKoe OKHIAHHE, TUCTIEPCHUS H
ux cBoiicTBa. [ToHATHE 0 HAYATBHBIX U IEHTPATBHBIX
MOMEHTAX__3aKOHEL O0TRIITAX YUCET

IIpa
KT.
pao.

18

Pa3nen 15. MaremaTnyeckasi CTaTUCTHKA

MaremaTnueckasi CTaTUCTHKA. BeIOOpKa, SMIHPUUCCKU
3aKOH pacnpeieicHus. BeioopodHbIe cpeqHue.
DOMrupudeckas QYHKIWs pacnpeIeIeHNs, THCTOTpamMMa,
JIMHUSI SMIIUPUYECKON TI0THOCTH. OnpeneneHne
TEOPETHICCKOTO 3aKOHA PACIPEICICHHUS, TEOPETHUCCKUC
9acToThl. CTaTHCTUYECKHE METOABI 00pabOTKH

Jek
s

10

MareMaTiueckasi CTaTUCTHKA. BpIOOpKa, SMIHPUYCCKUTT
3aKOH pacrpeeicHus. BeioopodHbIe cpeaHue.
OMrupudeckas QYHKIWS pacnpeieIeHNs, THCTOTpamMMa,
JIUHUS SMIIUPUYECKON TIOTHOCTU. Onpeenenre
TEOPETHICCKOTO 3aKOHA PACIPEICICHHUS, TCOPETHUCCKUC
9acToThl. CTaTUCTUYECKHE METOABI 00PabOTKH
SKCIEPUMEHTAIbHBIX TaHHBIX.

IIpa
KT.

pao.

18

Pa3nen 16

16.

HO,HI‘OTOBK& K JICKIITMOHHBIM 3aHATHUAM

16.

IloaroroBka k MMPaKTUYCCKUM 3aHATHUAM

36

16.

IToaroroBka K 3K3amMeHy

33,65

16.

BrimosHeHUE KOHTPOJIBLHOUN PaOOTHI

8,6

16.

KA
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HUtoro mmo aucnuimmmHe

576

4. POHJ OHEHOYHBIX CPEJCTB

4.1. ®oHA OLICHOYHBIX CPEACTBIO TeKyLIeMY KOHTPOJIIO

3awuma omdemoes no npaKkmuieCcKum 3aHamuim, auuma KOHmpOﬂbHOL? pa6ombl.

4.1. ®oH/ OLEHOYHBIX CPEACTBIIO MPOMEKYTOYHOM aTTeCTALMHU

@DOoH/1 OLIEHOYHBIX CPEJICTB JUI NPOBEJCHNS IPOMEXYTOYHOM aTTecTanuu odyuatomuxcsa opopmien kak [Ipunoxenne Nel k
paboueii mporpaMme AUCIUTIIHHBL

5 YYEBHO-METOJUYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUAIIVIMHBI (MOAYJIS)

5.1. PekomeHnayeMasi iurepaTypa

5.1.1. OcHoBHas auTEpaTypa

5 YYEBHO-METOJUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIVIMHBI (MOAYJISA)

5.1. PekomeHnayeMasi iurepaTypa

5.1.1. OcHoBHas auTEpaTypa

ABTOPBI, COCTaBUTEIHN 3arnaBue WznarenscTBoO, Kon-Bo On. agpec
JI.1.1 Tony6esa, H.B. Maremarndeckoe moxaenupoBanue cucreM u | CIIG. : Jlansb, 1 http://e.lanb
mporeccoB.  [DNEeKTpOHHBI  pecypc] 2016.— 192 ¢c.. | DnekrponH | ook.com/bo

Vuebnble nocobus oe u3nanne | ok/76825



http://e.lanbook.com/book/76825
http://e.lanbook.com/book/76825
http://e.lanbook.com/book/76825

JI.1.2 Bynun, A. 1. OOBIKHOBCHHBIE muppepentmansubie | Kypek : Kypekas 1 https://e.lanbo
YpaBHEHUsI M UX TPUIOKECHUS yuebnoe | [CXA, 2015. — | Dnekrpo | ok.com/book/
rnocooue 253 c. HHOE 134799 (nmara

n3gaHue | obOparieHus:
03.04.2021).
— Pexxum
JOCTYTIA: ISt
aBTOPU3.
IIOJIB30BaTCIIC
78
5.1.2 JlonoJiHATEIbHAS JIUTEPATYPA
ABTOpBHI, 3aruaBue M3paTenncTBo, rog
JL.2.1 Bunanxas, 1. B Marematnka W WHpOpPMATHKA  UIA OpeHOypr : 1 URL:
TyMaHHTapHeB : ydeOHoe mocodue / Ory, 2018. — Onextpon | https:/e.lanb
130 ¢ HOE ook.com/boo
n3JlaHue k/159763
(mata
oOpareHus:
03.04.2021).
— Pexxum
JOCTYTIA: ISt
5.2 Meroanuyeckue pa3padboTKu
ABTOpBI, 3arnaBue N3paTeancTBO, rog
COCTABUTEIH
M1 0.0. MapkoBwud, Bricmas maremMaTrka : METOUIECKUE Camapa
H.A. Apxunosa. YKa3aHWs ¥ BapUAHTHI 3aJaHUI K :CamI'YIIC,
9K3aMEHAIIMOHHOMY TECTY 2011. -84 c.
(HeompeneNeHHbIN HHTETPAI,
OTIpeNieNIeHHBIN HHTEeTPall, KpaTHBIE U
M2 H.M. JlaTsinosa, Paner ®@ypoe. ['apmoHnueckuil anamus : — Camapa
JLT. AGycautoBa | npaktukym  mo  Martematumueckomy | :CamI'VIIC,
aHaNTM3y JUIs CTyAeHTOB crenuanbHocteii | 2014.—31c.
aunaii hanver oAvaenuga
M3 JI. B. Kaiinanosa, C. | Psiiel v MX IPUMEHEHHUE : TUIIOBOM pacyeT Camapa
E. Kypymuna, B. B. | no pelciueil maTemaruke :CamI'VIIC,
MakcumMoB 2014.-35c.
M4 I0.B. I'ymennukoBa, | ®ynkiuu. [Ipemensi. HempeposiBaocts | Camapa
O.E. Jlaspych, P.H. | ¢pynxuuu : cOopuux upmusuayanbhbix | :CamI'VIIC,
Xaiipynnuna 3aJaHMi 1o BeIcmIel Matematuke mig | 2013.-53 c.
CTYJIEHTOB BCEX CIELHUAJIBHOCTEN O4YHOMN
(dopmBI 00yUeHNS
5.3. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeIeKOMMYHUKANMOHHOM ceTH ""MHTepHeT"
HaumeHoBaHHe pecypca dur.agpec
21 MaremaTHKa B IOMOIIb ITKOJIBHUKY U CTYIACHTY http://mathtest.ru
32 Maremaruka http://www.math.ru/

5.4 I/IH(I)OpMaI.[I/IOHHLIe TEXHOJIOTHH, HCII0JIb3YEeMbI€ IIPH OCYIECTBJICHUHN 06pasosaTe.11|>H0r0 nmpouecca nmo IMCUMUIIMHE

(Mmony.r0)

Pa3menienne yueOHbIX MaTepuasoB B pasneiie «MaTtemarnkay cucteMsl o0yueHus Moodle: http://mindload.ru/

5.4.1 IlepeyeHb JULEH3HOHHOTO ¥ CBOOOAHO PACTIPOCTPAHSIEMOr0 NPOrPAMMHOI0 00ecrevyeHust

5.3.1.1

Microsoft Office 2010 Professional Plus (Ilakernporpamm Word, Excel, Access, PowerPoint, Outlook, OneNote, Publisher)

5.3.1.2

Microsoft Office 2007 Professional (ITakernporpamm Word, Excel, Access, PowerPoint, Outlook, OneNote, Publisher)

53.13

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

53.14

MicrosoftWindows 7/8.1 Professional

5.3.1.5

Cepsucst DUOC OpUIIC



https://e.lanbook.com/book/134799
https://e.lanbook.com/book/134799
https://e.lanbook.com/book/134799
https://e.lanbook.com/book/159763
https://e.lanbook.com/book/159763
https://e.lanbook.com/book/159763
http://mathtest.ru/
http://www.math.ru/
http://mindload.ru/

5.3.1.6 | AutoCAD
5.3.1.7 | WinMashine 2010” (v 10.1),
5.3.1.8 | KOMIIAC-3D
5.4.2 Ilepeyenb npogeccHOHATBHBIX 023 JAHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
5.3.2.1 | CIIC «Koncynsrast Ilmocy
5.3.2.2 | Hayunas snexrponHas 6ubiauoreka eLIBRARY.RU
5.3.2.3 | OBC YuebHO-METOANYECKOT0 LIEHTpa 110 00pa30BaHMIO Ha XKelle3HOJopoxkHOM TpaHcnopte (b YMILL XK/IT)
5.3.2.4 | ObC uzpnarenscrsa "Jlanp"
5.3.2.5 | 3bC BOOK.RU
5.3.2.6 | OBC «tOpaiit»

6. MATEPUAJIBHO-TEXHUYECKOE OGECIHHEYEHHME JUCITUIIJIMHBI (MOAY JIS)

6.1TIpu M3y4eHHH NMCUMILIMHBI B (hOpMAaTe HEMOCPEICTBEHHOI0 B3aHMO/JeiiCcTBHUS ¢ IIpenojaBaTeassMu

6.1.1|HaumeHoBaHue CIICHUAIbHOI'O MMIOMCHICHUA: IOMCIICHUE 1JIA CaMOCTOSITeIIbHOM pa6OTBI, YuTalbHbBIN 3.

OcHalieHHOCTh: pabouee MecTo, KoMnbloTep (HOyTOYK) ¢ moctynoMm k cetu «MuTepHer u S1UOC.

6.1.2|HaumeHoBaHue CriCIMAIbHOTO MOMEUICHUS: Y4eOHas ayAUTOPHSI ISl TIPOBEJCHUS PAKTHUECKUX 3aHATHH,

IPYNIOBBIX KOHCYJBTAMH, HHINBHIYAIBHBIX KOHCYAbTAIMH, TEKYIIETO0 KOHTPOJIS, TPOMEKYTOUHO aTTecTaluy,
VY4eOHast ayJuTOPUH, OCHAILICHHBIC 000PYI0BAHHEM M TEXHUYECKUMH cpeacTBamMu o0yueHust. OCHAIIEHHOCTD:
KommuiekT yuebHoit Mebenu, HOyTOYK, MPOEKIIMOHHOE 000pyI0BaHUE (MYIBTUMEIUIHBII IPOSKTOP U 3KpaH).

6.2I1pyn u3y4yeHNHU AUCUMIJIMHBI B (hopMaTe 3JIEKTPOHHOT0 00y4YeHus ¢ ucnoab3zosanuem 10T

6.2.1|HeorpannueHHas BO3MOXKHOCTB JtocTyma ody4atorerocsi K OMMOC u3 mo6oi TOUKH, B KOTOPOH UMEETCs JIOCTYIT K

“H(GOPMALMOHHO-TEIEKOMMYHUKALIMOHHOM ceTH "HHTepHer" (nanee - cets "MHTEpHET"), KaK HA TEPPUTOPUH
OpTraHH3alliy, TaK 1 BHE ee.

6.2.2|Joctyn k cuctemam BujaeokoHpepencaazu DMOC (MoOunbHas U JEKCTOIHAS BEPCUU U XKe BEO-KIIMEHT).




