[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

n : . .
ma%gpnMoanLg”; e o MHHUCTEPGTBO TPAHCIIOPTA POCCHIICKO ®EIEPALUH

Homsocrs: grpextop PEAEPAJIBHOE ATEHTCTBO KEJIE3HOIOPOKHOT'O TPAHCIIOPTA

[lata noanucatus: 18, (BEAEPAJHAQE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE BBICIIETO

YHUKanbHbI MPOrpaMMHbIA KIKOY: OBPASOBAHI

LeOc38decOaee/ S AMPAPC KA TOCY IAPCTBEHHBIN YHUBEPCUTET IMMYTEN COOBLIEHUS

MarTeMaTHuKAa

pabouas mporpamMma JUCLMILIAHBL (MOLyJ1s1)!

3akpermneHa 3a O01eodpa3zoBaTebHble THCHHIITIHHBI
xadenpoit
YueOublil 1an 23.05.06-20-12-CKIn u3m.plz.plx.xls

Hamnpasnenue noarorosku 23.05.06 CTpoUTeEIbCTBO JKEJIE3HBIX JOPOT, MOCTOB U
TPaHCIIOPTHBIX TOHHEIEH

Ksanupukanus crnemuaaucT

Dopma 00yueHHs 3a04Has

OO6wias Tpy10eMKOCTh 16 3ET

Pacnpe)lenelme YacoB TUCHUILTHHBI MO ceMecTpam

. Hroro
Buja 3ansarnii
YIT|PITA| YIT|PITJ| YII (PILJ
KonTakTHas 28 | 28 | 28 | 28 |64.7|64.7
Jlexyuu 1616 | 12| 12 | 28 | 28
Jlabopamopnuvie
IIpaxmuuecxue 12112 16] 16 | 28 | 28
KA 0,8(0,8(0,8(108]| 1,6 | 1,6
CP 247] 247|247 247 |1493.4(493.4
K3 0,5[05(2,6(2,6](3,1]3,1
KounTtpoJnb 131 13 |10,4]10,4117.9]|17.9
HUTOro 288|288 1288288576 | 576

IIporpammy cocTaBun(u):
K.n.n., ooyenm xagheopur "Obugeodbpazosamenvusie oucyunaunvl” 'ensapesa FO.A.

Openoypr

! PaGouas nporpamMma IOIEXKHUT eXKEFOHON aKTyallM3aluK B COCTABE OCHOBHON MPO(ECCHOHAIBLHON 00pa30BaTENbHOM IIPOrPaMMBbI
(OIIOII). Ceenenust 06 axryammzanuu OIIOII BHOCATCS B mucT akryanu3anuu OITOIT.



1. HEJIX OCBOEHUA JTUCHUTIIUHBI (MOYJIS)

1.1. [TocnenoBarenbHO Ha Oa3ze 00IIe00pa30BaTEILHOTO Kypca "MaTemMaTuku" pa3BUTh JIOTHUECKOE U aITOPUTMUIECKOS
MBIIICHUE CTYICHTOB, BOCITUTATH KYJIBTYPY MPUMEHEHHS MATEMATUICCKUX METOJMIOB ISl PEIICHUS MIPUKIIAIHBIX 3a7ad,
c(hOopMHUPOBATh Yy CTYICHTOB OOMICKYJIBTypHBIC W MpodeccCHOHANbHBIE KOMIETeHIH, npexycMoTperabie ®I'OC mo
JAHHOH CITCITMAaTbHOCTH.

1.2. PackpbITh COJEpKaHHE OCHOBHBIX MAaTEMATHUYECKUX IMOHSITHI, METO/OB, CIIOCOOOB MOCTPOCHUSI MATEMATHYECKUX
MOJIENIEH U UX OITUCAHMUSA.

1.3. Hay4uTp CTYICHTOB aHAIM3UPOBATh U 000011aTh HH(POPMAIHIO, TUIAHUPOBATH CBOIO JEATEILHOCTD, HAMPABICHHYO
Ha pelIeHHe MaTeMaTHYeCKHUX 3a7ad.

1.4. OOyuuTh CTylIeHTa THUIOBBIM HpPHUEMaM PELICHUS MaTeMaTHYECKHUX 3aJad, BO3ZHHMKAIOIIMX MpPU HCCIEIOBAHUH
MIPUKIIATHBIX TPOOIIEM.

1.5. ChopMupoBaTh YMEHHUS CTPOUTH MATEMATUICCKUE MOJICITU M TPUMEHSITh UX B PAMKaX IJIAHUPOBAHUS U TPOBEICHHUS
MPUKJIAJHBIX UCCIICIOBAHUI B XOJI€ MIPOU3BOICTBCHHO-TEXHOJOTHUCCKOM U HAyYHO-UCCIICIOBATEIbCKOMN IEATSIbHOCTH.
16 HpI/I HaJIUM4YHUH 06y11a10m1/1xc;1 H3 4uciia 1l ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMU 310POBbs, KOTOPbIM HCO6X0)II/IM 0COOBIH
TMOpAAOK OCBOCHHUS AWCHUIIIIMHBI (MO[lyJ'lﬂ), 10 UX XCJIIaHUKO pa3pa6aTblBaeTc51 ajarTupoBaHHas K OIrpaHUYCHUSAM UX 310POBbs
pabodast mporpaMMa AUCIUTUINHBI (MOIYIIS).

2. KOMIIETEHIINH OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCHUIIJINHbBI
MoayJisl)

OIIK-1 Cnoco0eH pemiaTh MHKeHEPHbIE 321241 B MPO(ecCHOHAIBHOI 1eATeTbHOCTH ¢ HCMO0JIb30BAHHEM METO0B
ecTeCTBEHHbIX HAYK, MATEMATHYeCKOr0 aHAJIN3a U MOAIMPOBAHUS

OIIK-1.1 - IIpnMeHsieT MeTOABI BhICLIEH MATEMATHKH JIsl pellleHUs 32124 NPo¢ecCHOHATBHOI AesITeIbHOCTH

KOJI 1 HAMMCHOBAaHUEC UHAUKATOpaA
JOCTHXKCHUA KOMIICTCHIIMN

OIlIK 1.1.1 Knaccudukaruio 0CHOBHBIX TOHSITHN U METOZ0B MATEMATHYECKOTO aHANIN3a, AHATMTHYECKON
reOMEeTPUH U JIMHEHHOH anreOpsl, nuddepeHInaIbHOro 1 HHTErPaIbHOTO UCUUCIICHUS,
rapMOHHYECKOTO aHaIN3a; OCHOBBI TEOPHU BEPOITHOCTEH, MATEMATHIECKOM CTATUCTHKH, TUCKPETHON
MaTeMaTHKU U TEOPUH HaJE)KHOCTH; OCHOBBI MATEMaTHYECKOTO MOJCITUPOBAHUS IS PEIICHHS

OIIK 11.2. [IpuMeHATh METOIBI MATEMATUYECKOT0 aHaJIM3a U MOJIETUPOBAHUS; IPUMEHITh MaTeMaTHUECKHIE
METOJIbI JIJISI PELICHHS UCCIIE0BATENbCKUX MPAKTUYECKHUX 3a/1au.

OIIK 1.1.3 Bnagers MeTogamMu MaTeMaTHUECKOTO OMACAHUS (PU3NICCKUX SIBIICHHI U MPOLIECCOB, ONPEACIISIONINX
MIPUHIUIBI pAOOThI IPOSKTUPYEMbIX TEXHUUECKHX YCTPOKCTB YCTPOMCTB.

3. CTPYKTYPA U COJEPKAHME JUCIAIIIMHBI (MOY.JIST)

Ko HanMeHoBaHMe pa3iejioB U TeM Bua | Cemec K-Bo B ¢opme IIIT
a 3aHs T/ aK.4acoB

3aH THS Kypc

AT

ust

Paznen 1. Jluneiinas anaredpa.

1.1 | Beenenue. [Ipeamer matemaruku. OCHOBHBIE Jlex 1 4 0
anreOpanyeckue CTpyKTypsl. JInHelHas anreOpa. st
OmnpenenauTenu BTOPOTO U TPEThEro MopsaakoB. OCHOBHbBIE
CBOMCTBa ONpeJIeNTUTeNeH, MUHOP U alnredpanyeckoe
nonosnHeHue. [TousTre 06 onpeaenuTesne M-oro NopsaKa u
ero Berancienue. Marpunsl. x Bugsl. Anredpa MaTpuil.
O6parHas marpuna. Teopema cyniecTBOBaHHS U
€MHCTBEHHOCTH 00paTHOW MaTpHIlbl. Pemenue cucrem
nuHeiHbIX ypaBHenuii (CJIY) merogom Kpamepa n
MAaTpPUYHBIM METOAO0M. DJIeMEHTapHbIe TPeoOpa3oBaHuUs
martpul. Panr marpunel. Teopema Kponekepa-Kanemnu.
OnemeHTapHble peoOpa3zoBaHus MaTpull. PaHr MaTpHILIbL.
Teopema Kponekepa-Kanemmu . Pemenne CJIY metonom

1.2 | Onpenenurenyu U UX CBOICTBA, BeruncieHue onpeaenurenei | Ilpa 1 8 0
2-10; 3-10; ..., M-0T0 MOpsAaKOB. Meton Kpamepa. MaTputibl 1 | KTHY
oliepanyy HaJ HUMHU. Y MHOXeHHe Matpuil. OOpaTHas ecKo
Matpuia. Marpuunslit Meron pemenus CJIY. Haxoxnenne e
panra marpuisl . Pemenue cucrem meronom ["aycca. 3aHA
Pemenne ogHOPOAHBIX CHCTEM. THE
1.3 | CamocrosTenbHas mpopaboTKa TEOPETUUECKOTO MaTepraia 1 32

Pa3nen 2. BexkropHas anreopa




2.1

Bexropsl. JInHeliHbIe onepanyuy HajJ BEKTOpaMu, UX
cBoiicTBa. basuc B nmpocTpaHCTBe, OPTHI, I€KapTOBa CUCTEMA
koopauHat. Hampasistronme kocuaychl. CkaysipHoe
MIPOU3BEJICHUE, €T0 CBONCTBA, IpUIoKeHus. BekTopHoe
nnpousBeneHue. Ero colicta. I'eomerpuueckuii u
MEXaHUYECKHUI CMBICI BEKTOPHOTO ITPOU3BEACHUSA. Y CIIOBUE
KOJJIMHEapHOCTH BeKTOpoB. CMemIanHoe npousseneHue. Ero
CBOMICTBA, BHIYMCIICHUE, IPUIIOKCHHUS.

Jlex
s

2.2

Bekropsl. JIuneitapie onepanuu Ha BekTopaMu. CKasipHOe
MIPOU3BEICHNE BEKTOPOB. BekTopHOE 1 cMemaHHoe
NPOU3BEACHHS BEKTOPOB, Oa3uc.

IIpa
KTHY
ecKo

1.3

CamocTosTenbHast npopa60TKa TCOPECTUYCCKOI0 MaTcpurajia

25

Pasznen 3. AnaanTuueckas reomeTpus

31

HopmanbeHoe ypaBHEHHE IUIOCKOCTH B BEKTOPHOU U
KoopAnHATHOH popmax. Obmiee ypaBHEHHE TUNTIOCKOCTH.
YpaBHEHHE IIOCKOCTH, TPOXOASIIEH Yepe3 TPH TOUKH.
YcnoBus mapayuieTbHOCTH U IEPIICHANKYIIPHOCTH
mjaockocTed. 'unepninockocts. YpaBHEHUE JIMHUU Ha
mnockoctu. [IpocTeiiiue 3aaaun aHAIMTUYECKOM
reomeTpun. BekTopHOe, KaHOHHUYECKHE U TapaMeTPHUECKUe
ypaBHeHHUs IpsiMoil. Ilepeceuenue npsiMoil U MI0CKOCTH.
Paccrosiaue ot Touku a0 miockoctu. [lapamiensHocTh U
NEPIEHUKYJISIPHOCTb MIPSMBIX, IPSMOM U IVIOCKOCTH.
JIHUM BTOPOTO MOPSAIKA: OKPYKHOCTb, DIUIHIIC, THIIepOoIa,
napabona. [IpuBeneHne K KAHOHMYECKOMY BHIY KPHUBBIX
BTOPOTrO NOPSIAKA.

Jlek
nus

3.2

VYpaBuenue miockoctu. [IpsMas B mpocTpaHCTBE U Ha
II0CKOCTH. JIMHUM BTOPOTO MOpsIKa.

IIpa
KTHY
ecKo

CamocTosTenbHast npopa60TKa TCOPECTUYCCKOI0 MaTcpurajia
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Paszgen 4. KomniiekcHbIe YncJIa.

4.1

AnreOpandeckue Onepanuy HaJl KOMIUIEKCHBIMH YHCIaMH.
3amuch  KOMIUIEKCHBIX ~ 4YMCEl B auredpaudeckoi,
TPUTOHOMETPUYECKON M TIOKa3aTenbHOU Gopme.

Jek
st

4.2

KomMmuiekcHble unciia ¥ neiicTBUs ¢ HUMU. Pelienne
YpaBHEHHI BO MHOYKECTBE KOMIIEKCHBIX YHUCEJL.

113

4.3

CamocTosTensHas mpopadoTKa TEOPETUIECKOTO MaTepuala

25

Pasznen 5. BBenenne B MaTeMaTHUYECKHIi aHAJIN3.

5.1

[NousTre QpyHKIMH, npeaen GYHKIUH |
nocienoBarenbHOCTH. OCHOBHBIE TEOPEMBI O Mpeerax,
3aMeuaresbHble Mpeaesbl. beCkoHeuHO Masble 1 OECKOHEUHO
0OJIbIIINE BEINYMHbI, SKBUBAJICHTHBIC BEJINUMHBI.
HenpepbIBHOCTH (DYHKIMU B TOYKE, HEIIPEPHIBHOCTh
aseMeHTapHbIX QpyHKuuil. CBolicTBa QYHKIMH,
HENpepbIBHBIX Ha O0Tpe3ke. Touku pa3pbiBa U UX
Kkimaccuukanus.

IIpa
KT.
3aHs
THE

5.2

CamocTosTensHas MpopadoTKa TEOPETUIECKOTO MaTepuala
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Pazpnen 6. Inddepennuaibuoe ucuncienue GyHKuui
oanoii nepemennoii (POII).

6.1

Omnpenenenre Npou3BOAHON, OCHOBHBIE IIPaBHIIa
muddepennupoBanus. [IponsBonHas cioXHON 1 00paTHON
¢ynkun. [IponsBoaHas napamMeTpuiecKol 1 HesIBHOU
¢bynkuun. Juddepenunman. [IpubnvkeHHbIe BBIYUCICHUS
npu oMoty audepenipana. ['eoMmeTpruyecKuii U
(u3nYecKuil CMBICT TIPOU3BOAHON. Y paBHEHUS KacaTeIbHON
u HopMmaiu. CBoiicTBa muddepeHupyembix GpyHKIuUi.
Teopemsbr Pomns, Jlarpanxka, Komm. Ipaswio Jlonurans as
BbluKciieHus npenenoB. ®opmyna Teinopa. MccnenoBanue
(YHKIIMH C TOMOIIBIO IPON3BOIHBIX. MIHTEpBaJIbI
MOHOTOHHOCTH, 9KCTPEMYMbI, HHTEPBaJIbI BBITYKIOCTH U
BOTHYTOCTH, TOUKH Ileperuda, acuMnToTsl. IlocTpoeHne
rpaduka ¢pyHkun. Hanbospniee 1 HauMeHbIIee 3HAYSHUS
(GyHKIMK Ha OTpe3Ke. ANMPOKCUMAIIHSI ONBITHBIX JIaHHBIX
METO/IOM HaWMEHBIINX KBaIPaTOB.

Jek
s




6.2

Berruncnenue nponsBoansix u auddepennuanos OOII.
BprlunciieHue npou3BOIHBIX CIIOMKHBIX, HESIBHBIX U
napameTpu4eckux GpyHkuuil. BeraucieHne npon3BoJHbIX
BBICIIUX TOPSIKOB. HaxoxkieHne npeaenos ¢
UCII0Ib30BaHUEM paBuiia Jlonurans JMccnenoBanue
(byHKIHIA ¢ TOMOIIBIO TIPOU3BOIHBIX. HaxodxieHrne Touek
9KCTpEMyMa U TOUeK nepernda. HaxoxaeHue acumMnToT
rpaduka ¢pyunkuuu. [TomHoe ucciaeqoBanue GyHKIUA 1

1

IIpa
KT.
3aHs
THe

6.3

CaMocTosTenbHas npopaGOTKa TCOPECTUYCCKOI'0 MaTcpuraia
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Pazpnen 7. InpdepenuuaibHoe ucunciaenue GyHKuum
HEeCKOJIbKUX nepeMeHHbIX (DHII).

7.1

OCHOBHBIE TIOHATHSI: 00JIACTb OINPEAEIICHHS, INHUU YPOBHS,
Ipezien, HEMIPEPbIBHOCTh. YacTHBIE IPOU3BOAHBIE, TOTHBINA
muddepeHnna, reoMeTpUIeCcKHi CMBICT YaCTHBIX
MPOU3BOIHBIX U MOJHOTO qUddepeHrana, kacareabHas
IUIOCKOCTh ¥ HOPMaJIb K oBepxHocTHU. [Ipon3BoaHas mo
HaIpaBJIeHNUIO, rpafueHT. [Ipon3BoaHas CII0KHOM (QYHKINH,
HMHBapHaHTHOCTH (popMbl iepBoro auddepeHuana.
YacTHble POU3BOJHbIE U AU (epeHIInalbl BBICIIUX
mopsiakoB. @opmyna Teitnopa. [IpubnmkeHHbIe
BbIuKcieHus. HeoOXxonumble U TOCTaTOYHBIE YCIIOBHS
9KCTpeMyMa (QYHKIUU MHOTHX NEPEMEHHBIX. Y CIIOBHBII
skcTpeMyM. Hanbombiiee 1 HanMeHblIee 3HaUCHUE
¢yaknmu B 3aMKHYTOM oOmactu. Auddepennnansaas
reoMeTpHs KPUBBIX. DJIEMEHTHI TonoIoruy. [1nockas
KpHBasi: KPUBU3HA; PaANYC, KPYT U LEHTP KPHUBU3HBI.
YpaBHEHUS KpUBOI B IPOCTpaHCTBE. BekTop-pyHKIHsS
CKaJISIPHOTO apryMeHTa, ee quddepeHnnpoBaHue.
YpaBHEHUS KacaTeJIbHOM U HOPMaJIbHOW INIOCKOCTH K
npocTpaHCcTBeHHON KpuBoi. KpuBnsna. [TonsiTre
noBepxHocTH. KacarenpHas III0CKOCTh X HOpMaJlb K
HOBEPXHOCTH.

Jek
1070

7.2

HaxoskeHre 4acTHBIX MIPOU3BOIHBIX U AuddepeHnaion
O®HII. ITpousBoaHas mo HanpasieHuto. [ paguent. 3agaun Ha
HauOoJIbIIICe U HAUMEHbIee 3HaueHue. [Inockas kpuBas:
KPUBHU3HA; PaJINyC, KPYT U LEHTP KPUBU3HBL. Y PaBHEHUS
KpUBOM B IpocTpaHCTBE. BekTop-pyHKINS CKAIIPHOTO
apryMmenTa, ee aquddepeHuupoBanue. Y paBHCHUS
KacaTeJIbHOM U HOPMaJIbHOM INTIOCKOCTH K
npocTpaHCcTBeHHON KpuBoi. KpuBnsna. [TonsiTre
noBepxHocTH. KacaTenbHasl I0CKOCTh U HOPMAJIb K

IIpa
KT.

pao.

7.3

CamocTosTenpHas MpopadoTKa TEOPETUIECKOTO MaTepraa
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Paspen 8. UHTerpanbHoe ncuncneHue POM.

8.1

[epBooOpasnas. HeonpeneneHHslii HHTErpa, ero CBONWCTBA.
Tabnua ocHOBHBEIX opmyn uHTErpupoBanus. [IpaBuna
HMHTErpupOoBaHus. MIHTerpupoBaHue B KOHEYHOM BHJIE.
3amMeHa IepeMeHHOH B HEOIpeIeJIeHHOM HHTerpasie (MeTo]
MOACTaHOBKHM). IHTErprpoBaHue 1Mo JacTsaM. Pa3ioxeHune
IpOoOHOW palMOHATPHON (QYHKIIMY Ha MPOCTEHIITHE.
WHTerpupoBanne NpoCTEHIINX palloOHAIBHBIX ApoOeit.
WHTerpupoBaHue NpoU3BOIBHON pallMOHAILHON JPOOH.
WHTerpupoBanne HEKOTOPBIX HPPALIMOHATBHBIX
BbIpakeHnH. HTerprpoBaHne BEIpaKeHNH, COIEpIKaIiX
TpuroHomerpuueckue GyHkuuu. O630p NprueMoB
uHTerpupoBanus. OnpeaeneHHbIH HHTETpal,
TeOMETPUYECKUi 1 (U3NIEeCKU CMBICT, cBoiicTBa. Teopema

Jek
1070

8.2

HenocpencrsenHoe unTerpupoBanue. Beruricnenue
HEOIIPeIeIEHHOT0 MHTErpajla MeTOJaMH MOJICTAHOBKH U IO
gacTsaM. Pasnoxenne qpoOHON palioHaNbHON (QYyHKINN HA
npocreiue. IHTerpupoBaHie NpOCTENILNX paLlMOHAIBHBIX
npobeii. UHTerpupoBaHue MpOU3BOJIBHON PaIllOHATEHON
Jpo6u. MHTerpupoBaHue HEKOTOPBIX HPPALMOHAIBHBIX
BbIpa)KeHUH. VIHTErpupoBaHue BBIPAKEHUH, COAEPKAIINX
TpuroHomerpuueckue GyHkmu. O630p NprueMoB
HWHTErpUpOBaHUA. Brruucnenue OIPEACICHHBIX UHTCIPAJIOB.
[TpnbnkeHHOE BBIYUCICHUE ONPENEICHHOTO HHTErpaa.
I'eomeTprueckue NpUIOKEHNS ONPENEIEHHOI0 HHTErpaa.
Berruuncienue mionaaei miockux Guryp u 00beMoB Tel
BpalleHus. Beraucienne e IyT IIOCKUX KPUBBIX U
MJI0LIAJEH MOBEPXHOCTH TeN BpalleHus. HekoTopsie
(u3nUecKre MPHUII0KEHHS OIIPEAEICHHOr0 HHTErpaa.
Brrunciaenue HeCO6CTBeHHle HMHTETpaJioB.

IIpa
KT.
pao.




8.3

CamocTosTenpHas MpopadoTKa TEOPETUIECKOTO MaTepHaa

Paznen 9

9.1

BeInoHeHHE TBYX KOHTPOJIBHBIX paboT

18

9.2

IToaroroBka K 3K3aMeHy B 2 ceMecTpax

13

9.3

Hroro 3a 1 kype

288

Pa3nen 9. O0bikHOBeHHBbIE U] depeHuaTIbLHbIE
ypaBHeHUs

().

9.1

Huddepenunansupie ypaBaeHus. OOIHe TOHITHS U
onpejesieHus. Y paBHEHUS EPBOrO nopsaaka. YactHoe u
ob1ee penrenue. 3anada Komm. YpaBHeHus ¢
pazzensromumMIcs nepeMeHHbIMA. O THOPOTHBIE U
JIMHENHbIE YpaBHEHUS IEPBOTO NOPSAAKA. Y paBHEHUS
Bepuymmu. 11.Y. B monHbx quddepeHnmanax. Y paBHCHHE
BBICIIMX TOPSAAKOB. 3agada Komm. YpaBHeHus,

JIOITy CKAFOIIIME TTOHIKEeHHS Topsiaka. O THOpOTHBIE
JIMHEIHbIe YpaBHEHHUs n-ro nopsaka. Ooiue cBoicTBa
pemennii. Onpenenurens Bporckoro. dyHnamMeHTanbpHas
cucreMa pemreHuA. CTpyKTypa 00IIero penieHusl.
OpHOpoHBIE INHEHHBIE YPAaBHEHHUS C TIOCTOSTHHBIMU
KoappunreHTaMu. XapaKTepHUCTHIECKOe YpaBHEHHE.
Haxoxnenne obmero pemenus. HeoqHopoaHbie THHEHHBIE
Y ¢ nocrosiuEbIMU K03 dunmeHTamu. MeTosa Bapuanuu
MIPOU3BOJIEHBIX ITOCTOSTHHBIX .MeTO ] Heonpe IeIeHHBIX
koa(dunmeHToB s Y co crienuanpHOI MpaBoil 4acThIO.
Cucremsl muddepeHuanbHbIX ypaBHeHnH. MeTobl
HCKITFOUYEHUH 1 XapaKTePHUCTUIECKOTO YPaBHEHHS.

Jek
us

32

9.2

Pemenne muddepeHmanbHpIX ypaBHEHUH IEPBOTO
nopsinka. Pemenne muddepeHnmansHbIX ypaBHEHHH
IMEPBOTo nopsaKa. MeTO[l])I TIOHMKCHUS TTOpAIKa
muddepeHInaIbHbIX ypaBHeHUH. OTHOPOIHBIC INHEHHBIC
ypaBHEHHS BEICIINX MOPSIIKOB. Perienne TMHEHHBIX He
OJTHOPOJIHBIX YpaBHEHHUI BTOporo nopsaka. HeonHoponHsie
nuHelHbie 1Y ¢ mocrostHabiME K03 duiineHramu. Meton
BapHallH MPOU3BOJIBHBIX IIOCTOSHHBIX. MeTox
HeonpeeneHHbIX koadduirenToB it Y co crenuaipHON
npaBoii yacteio. Cucremsl quddepeHnanbHbIX YpaBHEHU.
MeTonbl UCKIIIOUEHUH U XapaKTEPUCTUUECKOTO YPaBHEHHU .

IIpa
KT.
pao.

32

9.3

CamocrosiTenpHas IpopaboTKa TEOPETHIECKOTO MaTepraa

Pazngen 10

10.

IloaroroBKa K JIEKIIMOHHBIM 3aHSATHAM

30

10.

HOﬂFOTOBKa K IMPaKTUYCCKUM 3aHATHUAM

32

10.

BeinonHeHne KOHTPOJIBLHOM paboThI

10.

IToaroroBka k 3auery

N NN W

=N N ]

HToro 3a 2 cemecTp

144

Paznen 10. YucsioBbie 1 QyHKIHMOHATBHBIE PS/bI.

YuciioBbie pAAbI C TTOJIOKUTCIIbHBIMU YJICHAMMU.
Heob6xoanmerit mpusHak. JlocTaTouHble MPU3HAKA
cxonuMmocTH, (cpaBHeHHs, Jlamambepa, Komm,
HHTErpaJibHbIN ). 3HaKonepeMeHHble psibl. [Ipu3Hak
Jleiibnuia. OreHKa ocTaTKa 3HAKOYEPE LY IOIIETroCs Psia.
AOGCOMIOTHAS B yCIIOBHAS CXOIUMOCTD. DJIEMEHTHI
($hyHKIHOHATHHOTO aHann3a. OyHKIIMOHATBHBIE PSIBL.
CxonumocTts. PaBHOMepHast cxonuMocTb. CBoiicTBa
paBHOMEpHO cxosuuxcs psiaoB. [IpusHak Beitepirpacca.
Crenennsie paasl. Teopema AGensi, 007IacTh CXOTUMOCTH.
Pangnyc cxomumoctu. [TonsTie 0 6ecCKOHEUHOMEPHBIX
METPHUUYECKUX NpocTpaHcTBax. Psansl Teitopa u Maknopena.
PasnosxeHne OCHOBHBIX 3JIEMEHTapHBIX (PYHKITHIA U
MIPUMEHEHHE UX B NPUOIMKEHHBIX BBIYNCICHUAX (3HAYECHUS
(bYHKUMH, Ipeesbl, ONpeeJICHHbIE HHTErPaIbl,
muddepeHnraIbHbIe ypaBHEHNA). ] apMOHNYECKUI aHATIH3.
OproropMupoBarHas cucreMa pyHkwmii. Psag Oypee.
Koaddpunmentsr Ditnepa - Pypoe. Teopema dupuxie. Psn
@Dypbe Ui YSTHBIX U HeYeTHBIX (QyHKuuil. PasnoxeHnue B
psan @ypre Henepuoaudeckux GyHKnuid. [IpakTiaeckuit

Jek
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10. | YwucnoBsle psibl C MONOKUTEILHBIMU YICHAMHU. IIpa 2 18 0
2 Heo0xoaumslii npusHak. JlocTaTouHble IPU3HAKH KT.
cxomumocTH, (cpaBHeHus, Janambepa, Ko, pao
HHTErpalibHbIN ). 3HaKonepeMeHHbIe psibl. [Ipu3Hak
Jleiibnuia. OrneHkKa ocTaTka 3HAKOYEPEIYIOIIETrocs psia.
AOGCONIOTHAS B yCIIOBHAS CXOIUMOCTD. DJIEMEHTHI
(yHKIMOHATHHOTO aHanmu3a. OyHKIMOHATBHBIC PSIBL.
CxonumocTts. PaBHOMepHast cxonuMocTb. CBoiicTBa
paBHOMEpHO cxozsuuxcs psiaoB. [IpusHak Beitepirpacca.
Creniennsle psabl. Teopema AGenst, 00J1aCTh CXOAUMOCTH.
Papnyc cxogumoctu. [TonsTre o 6ecKkOHEUHOMEPHBIX
MEeTpUUYECKHUX rpocTpancTBax. Psaasl Teitnopa u Makiopena.
PasnosxeHre OCHOBHBIX 3JIEMEHTApHBIX (DYHKIHIA U
NPUMEHCHUE MX B MPUOIMIKCHHBIX BBIYUCICHUSAX (3HAUCHUS
(bYHKUMH, IPe/esbl, ONpeeJICHHbIE HHTErPaIb,
muddepeHraibHbIe ypaBHeHHS ). apMOHIYECKHIA aHATIH3.
OproHopMupoBaHHas cuctema QyHkuuii. Psin dypoe.
Koaddunumentsr Ditnepa - Dypoe. Teopema dupuxie. Psin
®Dypbe I YETHBIX U HEYCTHBIX QyHKIMIA. Pa3noxkenue B
psin @ypre HenepuoguecKuX (QYHKIHH.

10. | CamocTosTenpHast MPopadOTKa TEOPETHISCKOTO MaTepraa 2
3
Pa3nen 13. Teopus BepossTHOCTEI
13. | Teopwus BeposiTHOCTEH. AKCHOMaTHYECKOE, Kiaccudeckoe | Jlek 2 4 0
13. | Teopus BepoATHOCTEH. AKCHOMATHIECKOE, KIIacCHYeckoe U | TIpa 2 4 0
13. | CamocrosTensHas IpopadOTKa TEOPETHYECKOT0 MaTepuaa 2 55 0
Pa3nen 14. MaTemaTH4ecKasi CTATHCTHKA
14. | Maremarndeckas CTaTUCTHKA. BbeiOOpka, SMIMpHUIecKuit Jek 2 6 0
1 3aKOH pacnpeelieHns. Beibopounsle cperHue. uus
Omnupuyeckas GyHKUIUS pacnpeieneHus, THCTorpaMMa,
JIMHYA 3MIHMPUYECcKOl IIoTHOCTH. OnpeneneHue
TEOPETUYECKOTO 3aKOHA PACIIPEHCIICHHUS, TEOPETHUCCKHUE
4acToThl. CTaTUCTUUECKHE METO/IbI 00Pa0OTKH
14. | Maremarndeckas CTaTUCTHKA. BbiOopka, SMIupudecKuit IIpa 2 10 0
2 3aKOH pacnpeelieHns. BeibopouHsle cperHue. KT.
Omnupryeckast GYHKLIHUS paclpeAesIeHUs, THCTOrPaMMa, paé
JIMHHS SMIIMPUYECKON II0THOCTH. OtpesesieHue
TEOPETHYECKOT0 3aKOHA pacIpeeIeH s, TEOPETUUECKIE
4acToThl. CTaTUCTUUECKHE METO/IbI 00Pa0OTKH
9KCIIEPUMEHTAIBHBIX IAHHBIX.
14. | CamocrosTenpHast MpopaboTKa TEOPETUIECKOTO MaTepraa 2 152
3
Pazpen 15
15. | BeinosHeHHE ABYX KOHTPOJIBHBIX PadoT 2 18 0
1
15. | IloaroroBka K 9K3aMeHY 2 13 1]
15. | Uroro 3a 2 kypc 2 288 0
HUtoro nmo nucnumnianze 576 0

4. ®OHJ] OLLEHOYHbLIX CPEJICTB

4.1. ®oHA OLEHOYHBIX CPEICTB IO TeKYIeMy KOHTPOJIIO

sawyuma om4yemos no nPpaKmu4eCcKum 3anamusim, sawjuma KOHmpO]ZbHOZJ pa60mbl.

4.1. ®oH/1 OLIEHOYHBIX CPEJCTB IO MPOMEKYTOYHOM aTTeCTALHH

@DOH/1 OLIEHOYHBIX CPEJICTB JUIA IPOBEIECHHS IPOMEXKYTOYHOM aTTecTanuu odyqaromuxcst opopmieH kak Ipunoxxenue Nel
pabodeii mporpaMme AUCHUTIIMHBI

5 YYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIS)

5.1. PexomeHnayeMasi qureparypa

5.1.1. OcHoBHas JuTEpaTypa

5 YYEBHO-METOJMYECKOE U UH®OPMAIIMOHHOE OGECHHEYEHHUE JJUCHUIIJIMHBI (MOYJIA)

5.1. PexomeHnayeMasi qureparypa

5.1.1. OcHoBHas JuTEpaTypa

ABTOpBI, COCTABUTEIH | 3arnasue | HsparenscTBo, Kon-Bo | Omn. ampec




J.1.1 Tony6esa, H.B. Maremarnueckoe moxenupoBanue cucreM u | CIIO. : Jlans, 1 http://e.lanb
MPOLECCOB.  [DNEKTpOHHBI  pecypc| 2016. — 192 ¢c.. | Daekrpo ook.com/bo
VYueOHbIe OCOOus HHOE 0k/76825
U3aHue
JI.1.2 Bynun, A. U. OOBIKHOBCHHBIE muddepenmmansabie | Kypek : 1 https://e.lanb
ypaBHEHHST W WX TNpHiIoxkeHus : ydeOHoe | Kypckas DIeKTpo ook.com/boo
rmocobue I'CXA, 2015. HHOE k/134799
—253¢. H3IaHUE (mata
5.1.2 lonoyiHUTeIbHAS JTUTEPaTypa
ABTOpBI, 3arnaBue H3paTenncTBO, 1o
JL.2.1 Bnaunkas, 1. B Marematnka ®  uHGOpPMAaTHKa  JUIL OpeHnOypr : 1 URL:
ryMaHuTapues : yueOHoe mocobdue / Ory,2018. — | Duekrpo https://e.lanb
130 ¢ HHOE ook.com/boo
u3IaHne k/159763
(marta

5.2 Mertoanuyeckue pa3padboTku

ABTOpBI, 3arnaBue H3paTenncTBO, 1o
COCTABUTEJIH
M1 0.®. Mapkoswd, Bricias MmatemMaTnka : METOIUYECKHE Camapa :
H.A. Apxunosa. yKa3aHUs U BapUAHTHI 3alaHUH K CamI'VIIC,
9K3aMEHAIlMOHHOMY TECTY 2011. -84 c.
(HeorpenieIeHHBII HHTETPA,
OIIpeICIICHHBINA HHTETPAll, KPaTHBIC U
M2 H.M. JlaTpinosa, Panpr @ypbe. 'apMoHnYecKuil aHaIn3 : — Camapa :
JLT. AGycautoBa | mpaktukym 1o  maremarudeckomy | CamI'VIIC,
aHaIM3y JUIs CTyAeHToB crenmanbHoctenn | 2014.—31c.
aunnii hanwvrr ofvuenuga
M3 JI. B. Kaitnanosa, C. | Psiisl ¥ MX IPUMEHEHHUE : THIIOBOM pacyeT Camapa :
E. Kypymuna, B. B. | mo BeIcmueif MaTemaTike CamI'VIIC,
MakcumoB 2014.-35¢c.
M4 I0.B. I'ymennuxoBa, | ®ynkimu. Ilpemensi. HempepoiBaocTs | Camapa
O.E. Jlaepyce, P.H. | ¢pynkiuu : cbopuux unmusuayanbueix | :CamI'VIIC,
XaiipyuiuHa 3agaHMid 1o BeIciIel MaTtemartuke ans | 2013.-53 c.
CTYJIGHTOB BCEX CIEIUAIBHOCTEH OYHON
(hopMel 00yUeHHS
5.3. Ilepeyennb pecypcoB HHGOPMALMOHHO-TETeKOMMYHUKANIMOHHOM ceTH ""UHTepHeT"
HanmeHnoBanue pecypca du.agpec
21 Maremartuka B IOMOILIb IIKOJIbHUKY U CTYACHTY http://mathtest.ru
92 MaremaTnka http://www.math.ru/

5.4 UndopMannoHHbIe TeXHOJIOTHH, HCIOJb3yeMbIe MPH OCYIIECTBICHHH 00Pa30BaTeILHOI0 Mpolecca no JHCHHILIHHE

(Moay.J10)

Pa3memnenune yueOHbIX MaTepualioB B pas3neie «MaTtemarrkay cucreMbl o0yueHus Moodle: http://mindload.ru/

5.4.1 Hepeqeﬂb JIMIEH3UOHHOT0 M CBOOOIHO PacnpocTpaHsieMoro nporpaMmMHoOro odecneyeHust

5.3.1.1 | Microsoft Office 2010 Professional Plus (ITaker nporpamm Word, Excel, Access, PowerPoint, Outlook, OneNote, Publisher)
5.3.1.2 | Microsoft Office 2007 Professional (ITaker nporpamm Word, Excel, Access, PowerPoint, Outlook, OneNote, Publisher)
5.3.1.3 | Microsoft Windows 10 Professional 64-bit Russian DSP OEI

5.3.1.4 | Microsoft Windows 7/8.1 Professional

5.3.1.5 | Cepsucet SUOC OpHUIIC

5.3.1.6 | AutoCAD

5.3.1.7 | WinMashine 2010” (v 10.1),

53.1.8

KOMIIAC-3D




5.4.2 Ilepeuyenb npogeccHOHAIbLHBIX 623 JaHHBIX U HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

5.3.2.1 | CIIC «Koncynsrant [Trocy

5.3.2.2 | Hayunas snexkrponHas 6ubnuorexka eLIBRARY.RU

5.3.2.3 | BBC YueOHO-METOANYECKOr0 IIEHTpa 10 00pa30BaHHI0 Ha JKeJe3HO0poxkHOM TpaHcrnopte (b YMIL XK/ T)
5.3.2.4 | OBC usgarenncrBa "Jlann"

5.3.2.5 | 3bC BOOK.RU

5.3.2.6 | OBC «lOpaiiT»

6. MATEPUAJIBHO-TEXHUYECKOE OGECHEYEHUE JTUCIUIIJIMHBI (MOY JIsI)

6.1 IIpu u3yyeHUHU JUCHUILIUHBI B popMaTe HEeNOCPEACTBEHHOT0 B3aUMO/IeiiCTBHSI C IPeNOAaBATeISIMH

6.1.1

HauMmeHOBaHHE CIIEIAATBHOTO TOMELICHHS: TIOMEIICHHE [Tl CAMOCTOSATENbHOM paboThl, UNTATBHBIN 3aI1.
OcHaleHHOCTh: pabouee MecTo, KoMnbroTep (HOYyTOYK) ¢ goctynom k cet «MuTepHer» u SUOC.

6.1.2|HaumeHoBaHKE CTICIIHATLHOTO TOMEIICHUS: Y4eOHas ay AUTOPHSI U1 TIPOBECHUS MPAKTHYECKUX 3aHATHH,

IPYIIOBBIX KOHCYJNbTALUH, MHAUBUYAIbHbIX KOHCYIbTALUN, TEKYILET0 KOHTPOIIS, IPOMEXKYTOUHOM aTTecTanuy,
YuebHas ay AUTOPHH, OCHAIIICHHBIE 000PYI0BaHHEM 1 TEXHUYECKUMHU cpesicTBaMu 00yueHns. OCHAIEHHOCTS!
KomrmuiekT yue6HOM Mebenu, HOyTOYK, TPOEKLIMOHHOE 000pyJ0BaHKE (MYJIbTUMEIUHHBII IPOEKTOP U 9KpaH).

6.2 Ilpyn n3yyeHuu JMCUUIIMHBI B (popMaTe 3JIeKTPOHHOr0 00yueHus ¢ ucnoJin3oanuem JOT

6.2.1

HeorpanuuenHas BO3MOKHOCTH JocTyma odydatomierocst k OMMOC u3 mo00oii TOUkH, B KOTOPOit UMEETCs TOCTYTI K
UH(OpPMaLOHHO-TEIEKOMMYHUKAMOHHOM ceTH "HHTepHer" (nanee - cets "MHTEpHET"), KaK HA TEPPUTOPUU
OpTraHH3aIMy, TaK U BHE €e.

6.2.2|doctyn k cucteMaM BuaeokoHpepeHucasa3u DMOC (MoOUIbHAs U IEKCTOIHASL BEPCUU MU JKe BEO-KIIUEHT).




