[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

Nudopmauns o Bragensie:  MUHUWUCTEPCTRB
®MO: Fapanmk Makenm Ay ETREP AJIBHOE AT
L B oo
YHUKanbHbIV Np ﬁ ﬁ . OCYIIAP(

7708e3%a47e66a8ee02711b298d7c78bd1e40bf88

O TPAHCIIOPTA POCCUMCKOM ®EJEPALINN
EHTCTBO KEJIESHOAOPOKHOI'O TPAHCIIOPTA
OromKeTHOE 00Pa30BATEIBHOE YUPEKICHUE BBICIIIETO 00pa30BaHUs

"TBEHHBI YHUBEPCUTET IIYTEA COOBIIIEHUS

MareMaTukKa

paboyas nmporpamMma JUCHUILUIMHBI (MOTYJs)

CrienmansHocTb 23.05.03 ITOJIBUIKHOM COCTAB JKEJIE3HBIX JIOPOT
Hamnpasnensocts (mpoduis) JIOKOMOTHBEI

Keanudukanms HHKeHep MyTeii coo01enust
®opma oOyueHus O4Has
OO6mas TpyI0eMKOCTb 153ET

Bunpt KOHTPOJISI B CEMECTpax:

JK3aMeHsl 1, 4

3a4eThl 2, 3
Pacnpenesienne 4acoB AUCHUIJIMHBI M0 CEMeECTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2) 320 42.2)
Ha Kypce>) HUroro
Henens 16 4/6 16 1/6 16 16 2/6
Bun 3anstuit vi PII vi PII vi PIT VIl PIT vl PIl
Jlexun 32 32 32 32 16 16 16 16 96 96
[paxrrueckue 48 48 32 32 32 32 16 16 128 128
KomnT. 4. Ha aTTecT. 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 1,6 1,6
Konr. u. va atrrect. B | 2,35 2,35 0,25 10,25 0,25 (0,25 |235 (235 |52 5,2
niepuog OC
B tom uuncne uHT. 4 4 4 4 4 4 12 12
Uroro ayn. 80 80 64 64 48 48 32 32 224|224
KonrakrHas padora | 82,75 | 82,75 | 64,65 | 64,65 | 48,65 | 48,65 | 34,75 | 34,75 | 230,8 | 230,8
Cam. pabota 72,6 |108,6 |70,6 |70,6 |50,6 |50,6 |[48,6 |48,6 |242.4 [278,4
Yacel Ha KOHTPOJIb 24,65 | 24,65 | 8,75 |8,75 |8,75 |8,75 |24,65 |24,65|66,8 |66,8
Hroro 180 |216 144 144 108 108 108 108 | 540 |[576




IIporpammy cocraBun(u):

K.gh-m.n, Ooyenm, Eeooxumosa H.H.

Pabouas nmporpaMmMa AMCHIUTUIHHBI
MaremaTuka

paspaborana B cootBerctBun ¢ ®I'OC BO:

DenepanbHbI TOCYAapCTBEHHBIN 00pa30BaTebHBINA CTAHAAPT BHICLIETO 00pa30BaHMs - CHENUANUTET Mo cnenuansHoct 23.05.03
ITomBMKHOM COCTAB MKeIe3HbIX A0poT (puka3 MunoopHayku Poccuu ot 27.03.2018 . Ne 215)

cocTaBJieHa Ha OCHOBaHUM ydeOHoro miana: 23.05.03-23-1-TICXK][n.pli.plx
CrermansHocTs 23.05.03 ITOJIBMIXKHOM COCTAB XKEJIE3HBIX JIOPOI" HanpasnennocTs (mpodib) JIOKOMOTHBbI

Pabouyas nmporpamma o1o0peHa Ha 3acelaHiH Kaeapbl
Bepicmas MmaTeMaTuka

3aB. kadenpoit Kyszuernos B.II.




1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

Lenbto n3ydeHus: TUCUUTUIAHBL «MaTeMaTHKa SBISIETCS TOATOTOBKA CTYACHTOB 10 MaTeMaTHKe - 0a3bl Ui OCBOCHUS
psina oOeHayuYHBIX JUCUUIUIMH U AUCHUIUIMH TpOoQecCHOHAIBHON HAPaBIEHHOCTH, CIIOCOOCTBYIOIINX TOTOBHOCTH
BBIMYCKHUKA K MEXIUACIMIUTMHAPHOMN SKCIIEPUMEHTAIBHO-UCCIISIOBATEIECKON NCATEIBHOCTH, H (HOPMUPOBAHUE
MaTeMaTHUIECKOH KyJIbTYpPhI OYIYIIETO CIIEeIHATNCTA.

2. MECTO JUCIMITIJIMHBI MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBbI

Iukn (pasnmen) OIT: | b1.0.13

3. KOMIIETEHIIMA OBYYAIOINET'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIUITJINHBI

(MOAYJISA)

OIIK-1 Cniocoben peliaTbh MHXXCHCPHBIC 3a/la4i B HpO(l)eCCPIOHaJ'IBHOﬁ JACATCIIBHOCTH C UCITOJIB30BAHUEM METONO0B €CTCCTBCHHBIX
HayK, MATEMAaTUYCCKOTO aHalIn3a U MOJACINPOBAHU A

OIIK-1.1 IIpuMeHsieT MeTObI BBICIICH MATEMAaTHKU JUTS PEIICHHUS 3a]a4 MPO(PEeCCHOHANBEHOMN NeITeTbHOCTH

B pe3syabTare ocBOeHMA TUCHUIINHBI (MOAYJIfA) 00y4alOIIUACs A0JIKEH

31

3HaTh:

3.1.1

-OCHOBHBIE ITOHATHS U METO/(BI MATEMaTHYECKOTO aHAJIM3a, AaHATUTHIECKOH TEOMETPUH 1 JIMHEHHON anreOpsl,
uhepeHITaTbHOTO U HHTETPAIbHOTO UCUHCIICHHS,

3.1.2

-OCHOBBI TEOPUU BEPOSTHOCTEH, MaTeMaTUUECKON CTATUCTUKH.

3.13

3.2

YMmerTn:

3.2.1

-UCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTCCTBECHHOHAYYHBIX JUCIUIIJINH B HpO(i)eCCHOHaJ'ILHOﬁ JACATCIBHOCTH;

322

-IIPUMCHATH MAaTEMAaTUYCCKHUEC METOABI AJIsI PEHICHUSA MMPAKTUYCCKUX 3a1a4.

33

Baagersn:

33.1

-MCTOJaMU MAaTEMATUYCCKOT'O OITMCAHUA (bmnqecmx SIBIICHUM U TMpOo1eCccoB,

332

-anmnapaTomM MaTeéMaTU4eCKOTo aHajin3a, TCOpun BepOHTHOCTeI\/'I 1 MaTEMaTHICCKON CTAaTHCTHKH.

4. CTPYKTYPA U COAEP KAHUE JUCHUIITUHBI (MO Y.JIA)

Kon

3aHATUSA / Kype

HaumeHoBaHue pa3esioB U TeM /BU/1 3aHATHS/ Cemectp | UacoB | IIpumeuanue

Paznea 1. JInneiinas anredpa

1.1

Jluneitnas anredpa. OnpeaenuTenu BTOPOTo U TPETHETO MOPSIIKOB. 1 2
OCHOBHBIE CBOHCTBA OTIpEICTUTENCH, MUHOD H aNreOpandecKkoe TOTOTHEHHEe
[MonsiTue 06 ompenenuTene N-0ro MOPSIKA U €T0 BHIYHCICHHE.

/JTex/

1.2

Onpenenureny U X CBOMCTBA, BEIYUCIICHUE OTpeaenuTene 2-ro; 3-ro; ..., n- 1 6
OT0 TOPSAAKOB.MaTpHIIBI M OTIEPALIUU HAJl HAIMH. Y MHOKeHHe MaTpuil. OOpaTHas
matpuna. /Tlp/

1.3

Marpuist. Vx Bumgsl. Anredpa matpuir. ObparHas matpura. Teopema 1 2
CYILIECTBOBAHUS M €ANHCTBEHHOCTH 00paTHOM MaTpulbl. /Jlex/

14

Pemenue cucrem nunelinbix ypaBHeHnuit (CJIY) meronom Kpamepa u 1 2 nekuust oecena
MaTPUYIHBIM METOJIOM. DnemMeHTapHBIE TpeoOpa3oBaHust MaTpuIl. Panr
MaTpunsl. /JIex/

1.5

Marpuunsriii metox pemenust CJIAY. Meron Kpamepa. pemenns CJIAY 1 6
Haxosxnenue panra MaTpunsl . Pemenue cucrem meronom ["aycea. /IIp/

1.6

Teopema Kponekepa-Kanemm. Pemenue CJIY meronom I"aycca, merogom 1 2
XKopnana-T"aycca. /JIex/

1.7

Teopema Kponekepa-Kanemmm. Pemenue CJIY meronom [Maycca, merogom 1 6
XKopnana-I'aycca.Pemenne oqaopoauasix cucrem /IIp/

Pasznen 2. BextopHas anreépa

2.1

Bexrops!. JInnelinble onepanny HaJl BEKTOpamMu, UX cBorcTBa. basuc B 1 2
TIPOCTPAHCTBE, OPTHI, IEKAPTOBaA cUcTeMa koopauHat. Hanpasmstomue
kxocuHychl. CKaJIsIpHOE IPOU3BEACHNUE, €T0 CBONCTBA, MPUIIOKEHHS. BekropHOe
npousseneHue. Ero cBoiicTsa. ['eoMeTprueckuii 1 MEXaHUYECKUN CMBICIT
BEKTOPHOTO MPOU3BEACHUS. Y CJIOBHE KOJUTMHEAPHOCTH BEKTOPOB. CMelIaHHOe
npousseneHue. Ero cBoiicTBa, BEIUUCIEHHE, IPMIOXKeHUs. /JIex/

2.2

Bexrops!. JIluneiinsle onepanyu Hag BekropaMu. CKalspHOe IPOM3BEACHHE 1 6
BEKTOPOB. BexropHOe 1 cMelanHoe Npou3BeaeH s BEKTOpoB, 6asuc. /I1p/




Paznen 3. AHajuTH4ecKas reomeTpusi

3.1

YpaBHEHHE TUHUHN Ha IJIOCKOCTHU. [IpocTrelimue 3a1aun aHaTuTHYECKON
TEeOMETPHH.

BexropHoe, KAHOHUYECKUE U IIapaMETPUYECKUE YPABHEHUS IIPSMOU.
ITepeceueHnue npsMoH U MIOCKOCTH. PaccTossHUE OT TOYKH JIO TUIOCKOCTH.
[TapannenbHOCTh U NEPIIEHANKYISIPHOCTD MPSIMBIX, MPSMOU U TUIOCKOCTH.

/J1ex/

JIeKys becena

32

HopwmansHoe ypaBHEHHE IUIOCKOCTH B BEKTOPHOH 1 KOOPAUHATHOH (hopMax.
OO1mee ypaBHEHHE MIIOCKOCTH. Y paBHEHUE MIIOCKOCTH, IPOXOSIIEN uepes Tpu
TOYKH. Y CIIOBHS NAPaJUICIBHOCTHU U TIEPIIEHUKYIAPHOCTH TUIOCKOCTeH. /Jlex/

33

[IpsiMast B IpOCTPaHCTBE W HA INIOCKOCTH. Y paBHeHHE utockocTh. /I1p/

34

JIvHUM BTOPOTO MOPSAAKA: OKPYKHOCTB, DIUIUIIC, THIepOoia, mapadomna.
IMpuBeneHne K KAHOHUYECKOMY BHY KPUBBIX BTOPOTO Mopska. /JIex/

3.5

Jluauu BTOporo mopsaka /T1p/

Pa3znen 4. BBenenue B MaTeMaTHYeCKHH aHAIN3.

4.1

IMonsitre dynkumy, npeaen GpyHKUNY U nociaenoBaTeabHOCTH. OCHOBHBIC
TEOPEMBI O IpeJieNax, 3aMedaTeNbHble npenensl. /Jlex/

4.2

beckoHeuHO Mabie 1 GECKOHEYHO OOJIBINE BEJIMYMHBI, SKBHBAICHTHBIE
BeMMYMHBL. HenpepsIBHOCTS (YHKIMH B TOUKE, HEMPEPHIBHOCTD SIIEMEHTAPHBIX
¢$ynxuunit. /Jlex/

43

CBoiicTBa (yHKUUII, HEPEPHIBHBIX HA OTpe3ke. TOYKU pa3phiBa H UX
Kraccudukanyst. YucneHHoe penieHne HeTMHEWHBIX ypaBHeHMH /JIex/

44

Brrancnenne npenenos (yHkiwii [1epBeIid 1 BTOpOi 3aMedaTeNbHbIE IPEeaehl 1
ux cneacteus. PackpeiTue HeonpeneneHHoctei. CpaBHEHHE OECKOHEUHO MAITbIX
¢$ynxumii, uccnenoBanue GyHKUMI Ha HeTTpepbIBHOCTH /I1p/

Paznea 5. luddepenunanbHoe ucuncienne GyHKIUA OQHOM NepeMeHHO
(@OI).

5.1

OmnpenerneHre MPONU3BOIHON, OCHOBHEIE IpaBmiIa UG GepeHINPOBAHNS.
I'eomerpuyeckuii 1 GU3NIECKUH CMBICT IPoU3BOIHOH. [Ipon3BoIHAS CITOXKHON 1
oOpatHoii ¢pynkuun /Jlex/

52

IIpon3BoaHas MapaMeTPUIECKON U HESIBHON (DYHKITHH.
Juddepentman. [TpubnmxeHHbIe BRIYUCICHHS IPU TIOMOITH T PepeHIrana.
/JTex/

53

VYpaBHeHHA KacaTenbHO# 1 HopMmanu. CBolcTBa quddepeHnupyeMsIx QyHKIHIA.
Teopemsl Ponns, Jlarpanka, Kowmu. [IpaBuno Jlonurans 1ist BBIMHUCICHUS
npeneno. ®opmyna Tetinopa. /Jlex/

54

Beraunciienre mpou3BoaHbIX U quddepennuanros POII.

BrruncieHre mpou3BOIHBIX CIIOKHBIX, HESBHBIX U TAPAMETPHUYECKIX (DYHKITHIA.
BerurciieHre MPOM3BOAHBIX BBICIINX MOPSAKOB. HaxokIeHue MmpeiesioB ¢
ucronp3oBaHueM mpasuina Jlonurais. /Ip/

5.5

Hccnenosanue GpyHKIMHU C TOMOIIBIO TPOU3BOIHBIX. VIHTEpBaJIbI
MOHOTOHHOCTH, SKCTPEMYMbI, HHTEPBAJIbI BHITYKIOCTH U BOTHYTOCTH, TOUKH
neperu6a, acumMntoThl. [locTpoenue rpaduka Gpynkuuu. Hanbonbee u
HauMEHbIIIee 3HaUCHUs (QYHKIIUH Ha oTpe3ke. /JIex/

5.6

Hccnenosanue GpyHKIMIT ¢ TOMOIIBIO TPOU3BOAHBIX. HaxoxkneHne Touek
9KCTpeMyMa U Todek reperuba. Haxoxaenne acumnrot rpaduka GyHKIIH.
IMonuoe uccnenosanue GyHKUUI U MOCTPOCHHUE TPAGDHKOB.

HawnGosnbuiee 1 HanMeHblIee 3Ha4eHUs QYHKIUH Ha oTpe3ke. PenieHue 3anau
npodeccHHaNbHOI HallPaBICHHOCTH.

Mp/

Pasznen 6. CamocTosiTe1bHAst padoTa

6.1

IToarotoBka k sekimsm /Cp/

16

6.2

Ionsipras cucrema koopaunat /Cp/

36

6.3

IoaroroBka npakruyeckum 3austusm /Cp/

43

6.4

Konrtponsnas pabora o Teme : "JluneiliHas anreOpa u "AHamuTHdeckas
reomerpust” /Cp/

8,6

Pazjnen 7. KonTakTHbIE€ Yachl Ha aTTECTAIUIO




7.1

Konrponsnas padora /KA/

0,4

7.2

Ox3amen /KB3/

2,35

Paznean 8. {uddepenunanbHoe ucunciaienne GyHKIUNA HECKOIbKUX
nepemennsbix (PHII).

8.1

IMonsitie GyHKIMYU ABYX M HECKOJIBKUX TEpeMEeHHbIX. [Ipenen 1 HenpephIBHOCTb
¢byHKuun 1BYX nepeMeHHbIX. [Ipenen u HenpepbIBHOCTE (PyHKINY ABYX
niepeMeHHBIX [oHATHe YacTHBIX MPOM3BOAHBIX U Auddepenimana Gpyaxmn
JBYX IepeMeHHbIX. /JIex/

8.2

Haxoxaenne yacTHeIX pou3BoAHBIX U Auddepenmanos OHIL. ITpousBoanas
1o Hampasienuto. ['pamuent. /Ip/

8.3

[IpowsBoaHas o HampasiIeHHIo. [ pagueHT GYHKINH U €ro IPUMECHEHHE.
YacTHbIE TPOM3BOAHBIC BTOPOTO MOPSIIKA AT (DYHKIIUN JIBYX ITEPEMEHHBIX.
DKcTpeMyM (QYHKIHH ABYX NepeMeHHbIX. Haubounbliee n HauMeHbllee 3HaYeHUs
(hyHKIMY Ha 3aMKHYTOH obnacTh. /JIex/

JIeKius becena

8.4

ITpon3sBonHast o HanpaBIeHUIO. ['paiueHT YHKIMN U €ro IPUMEHEHHE.
YacTHBIE TPOM3BOAHBIC BTOPOTO MOPSIIKA AT (DYHKIIUN JIBYX ITEPEMEHHBIX.
OkcrpemyM (QyHKIMM ABYX IepeMeHHbIX. Hanbombiiee 1 HauMeHblIee 3HaYeHHs
(dyHKIMY Ha 3aMKHYTOH oOmactu. /T1p/

Paznen 9. UuTerpanbuoe ucuuciaenue ®OII.

9.1

ITepBooOpasnas. Heonpenenennslii naTErpa, ero ceoiictea. Tabmuia
OCHOBHBIX (hOopMyl HHTErpupoBaHusl. [IpaBuia HHTErpupOBaHUsL.
WuterpupoBanue B KOHEYHOM BHIE. /JIex/

9.2

HenocpencrBenHoe nHTErpUpoBaHue. Brraucienne HeonpeaeIeHHOTo
HHTErpaia MeTOAaMH MOJCTAaHOBKH | 1o gacTsaM. /IIp/

9.3

3amMeHa IepeMeHHOI B HEONIpeAEIeHHOM HHTeTpasie (MEeTO MOJICTAHOBKN).
HuTerpupoBanue no yactsaM.Paznoxenue qpoOHOI pannoHanbHOHM QyHKUIKMN Ha
npocreiimme. HTerpupoBaHre NpoCTeUINX PalMOHAIBHBIX IPOOEH.
WHTerpupoBanue IpON3BOIBHON parlHOHAIBHON 1podu. /JIex/

9.4

Paznoxxenne qpoOHOI panoHATBHOM (QYHKIMN Ha IpocTeiimme.
HuTerpupoBanne NpocTelNX palMoHaIbHbIX Apobeil. MHTerpupoBanue
MIPOM3BOJILHOW paloHanbHOM apodu. /TIp/

9.5

WHTerpupoBaHue HEKOTOPHIX HPPAIMOHANBHBIX BRIpakeHnH. MHTeTpHpoBaHme
BEIpKEHHH, COAepKaAIINX TpUuroHoMeTprueckue Gyrakmuu. O630p mprueMoB
uHTerpuposanus. /Jlex/

9.6

MHTerpupoBaHue HEKOTOPBIX UPPALIMOHANBHBIX BhIpakeHU. IHTerpupoBanue
BBIPa)KCHUMH, COAEpKaIHMX TPUroHOMeTpruieckue pyHkuun. O630p nmprueMoB
nHTerpuposanus. /I1p/

9.7

OmnpeneneHHbIH HHTETpajl, TeOMETPHIECKUH U (PU3HMUECKI CMBICII, CBOHCTBA.
Teopema o cpenHeM 3HaueHUU. Teopema 0 IPOU3BOJHOM UHTErpaa ¢
TepeMeHHbIM BepXHUM nipenenom. @opmyna HeroroHa-JleiiOHuma.

3aMeHa epeMEHHOH U MHTErPUPOBAHUE 10 YACTAM B OIPENEICHHOM
uHTerpane. I eomeTprueckue NpUIoKeHNS ONpeeNieHHOro nHTerpana. /Jlex/

JeKius oecena

9.8

OmnpeneneHHblii nHTETpal. ['eoMeTpudecKue IPUIIOKEHUS ONPEIETIEHHOTO
uHTerpana. Beraucnenue romanei miockux GUryp 1 00beMoB TeJl BPAICHUSL.
Brramcienne UIMH AyT INTOCKUX KPUBBIX U TUTOMIAIeH TIOBEPXHOCTH Tell
BpameHus. HexkoTopsle pusndeckie IpHIoKeHHs OMPEIEICHHOTO

unterpana /Ilp/

9.9

Heco6cTBennbie unTerpaisl. /Jlex/

9.10

Brrunciienre HecoOCTBEHHBIX HHTErpasioB. /IIp/

Pazgen 10. KomniiekcHble unciia.

10.1

Aurebpandeckie orepaniy Hajl KOMIUIEKCHBIMH YHCIIaMU. 3aIKch
KOMIIJICKCHBIX YHCECII B aﬂreraI/IquKoﬁ, TpI/IFOHOMeTpI/I‘-IeCKOI\/‘I M TIOKa3aTeIbHOM
¢dopme. /Jlex/

10.2

KommuiexkcHple uncina u neiictBus ¢ HUMHU. PerieHrne ypaBHEHUI BO MHOKECTBE
KOMITJICKCHBIX Yrcel1. Perienue 3agad nmpodeccuoHaIbHON
HanpasneHHocTH. /T1p/

Pazpnen 11. CamocTosiTe/1bHAss paboTa

oaroToBka k nexuusam /Cp/

16




11.2

ITpubmmxeHHbIE METOABI BEIYHCIICHUS ONpeeNieHHoro unrerpana /Cp/

14

11.3

IoaroroBka k npakruyeckuM 3ausaTsMm /Cp/

32

KonTponsHas padora no teme "{uddepennnansuoe u MHTErpansHoe
ucuucnenue". /Cp/

8,6

Pazgen 12. KonTakTHBIE Yachl HA aTTECTANNIO

12.1

KonrponsHas padora /KA/

0,4

12.2

3auer /KD/

0,25

Pazgen 13. OobikHOBeHHBbIE Tu(epeHnnanbHbIe ypaBHeHus ().

13.1

Jucddepennuanpasie ypaBHeHH. OOIIE TTOHITHS U ONpEIeNIeHUs. Y paBHCHUS
nepBoro nopsaka. YactHoe u oduiee pemenne. 3aaada Komu. YpaBaeHus ¢
paslensromuMucs nepeMeHHbIMU. OTHOPOIHBIE U JIMHEHHBIE ypaBHEHUS
TIepBoTro mopsinka. Y pasHenus beprymm /Jlex/

13.2

YpaBHEHUS C pa3aCISIFOIIUMUCS TTepeMeHHBIME. OIHOPOIHBIC
nudepeHiranbable ypaBHeHus JIMHeHbIe ypaBHEHHS TIEPBOTO MOPSIKA.
Ypasuenus bepuymu. /TIp/

133

YpaBHeHHE BBICIIHX NOPAAKOB. 3anaua Ko, YpaBHEeHHs, JOITYCKAIOIIHE
TTOHIKEHUS Topsaka. /JIex/

13.4

Mertos! MOHMKEHUS TTopsiaka quddepeHImanbHEIX ypasHeHnH. /T1p/

13.5

OnHOPOAHBIC THHEWHBIC ypaBHEHHS N-T0 opsiaka. OOmIye CBOHCTBA PELICHHA.
Omnpenenurens BpoHckoro. @ynaamenrtanbHas cuctema pemeHuii. CTpykrypa
obmero pemenust. OTHOPOHBIC THHEHHBIE YPAaBHEHHS C TOCTOSTHHBIMH

ko3 punmentamu. XapakrepuctTuueckoe ypaBHenue. Haxoxxaenue oomero
peruenus. HeogHopoJHEIC THHEIHBIE ypaBHEHU. MeTo BapHauu
MIPOM3BOJIEHBIX TIOCTOSHHBIX. Haxo)kaeHre 9acTHOTO perIeHus [T IIpaBoii 4acTu
crienuansHoro Bua. /Jlex/

13.6

OnHOpOAHBIE U HEOAHOPOJHBIE THHEIHbIE ypaBHeHUs. /IIp/

13.7

HeoxHopoaHble NHHEIHbIE YpaBHEHHS ¢ HOCTOSIHHBIME KO3 dHIMEeHTaMu ¢
IIpaBOM YacThIO criennansHoro Buaa. /IIp/

13.8

Cucremsl quddepeHmanbHbIX ypaBHeHHH. MeTOIbI HCKITIOUeHUH 1
XapaKTepUCTHUECKOTO ypaBHeHUs. /JIex/

Paznen 14. UncnoBble 1 GyHKUHOHATbHBIE PSABI.

14.1

YucioBbIe pSBI ¢ TIOJIOXKHUTEILHBIMHU WieHaMH. HeoOX0 MBI MTpHU3HAK.
OCTaTOYHBIE MTPU3HAKN CXOAUMOCTH, (cpaBHeHus, Janambepa, Komm,
HMHTETpaNbHBIN).

3HakornepeMeHHbIe psaabl. [IpusHak Jleiionuia. OneHnka ocraTka
3HAKOUEPEMYIOMETOCs psifa. AOCOIIOTHAS M YCIOBHASI CXOIUMOCTb. /JIek/

14.2

UwcnoBbie psIbl C OJIOKUTENEHBIMU WieHaMu. HeoOXo UMbl Mpr3HaK.
JocTraTtouHble IpU3HAKKU CXOIUMOCTH, (cpaBHeHusl, amambepa, Koy,
HWHTErpaibHbIN). 3HaKoTIepeMeHHbIe psabl. [Ipu3nak Jleitonuma. Onenka ocraTka
3HAKOUEPEMYIOMETocs psifa. AOCOTIOTHAS U YCTIOBHAS CXOJJUMOCTD.

Mp/

14.3

OnemMeHTHI QYHKIIMOHATBHOTO aHanu3a. OyHKIHOHATBHbIE psAAbl. CXOIUMOCTS.
PaBHOMepHas cxoqumMocTs. CBOICTBa paBHOMEPHO CXOAsIIUXCs psiaoB. [IpusHak
Betiepmrpacca. CreneHnsle psaabl. Teopema Aberns, 001acTh CXOIUMOCTH.
Pamuyc cxogumoctu. [ToHATHE O GECKOHEYHOMEPHBIX METPHIECKUX
npocTpaHcTBax. /Jlex/
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OneMeHTHI QYHKIMOHAIBEHOTO aHan3a. OyHKIIMOHAIBHBIE Pabl. CXOANMOCTb.
PaBHOMepHas cxoquMocTs. CBOIiCTBa paBHOMEPHO CXOAsIINXCs psinoB. [IpusHak
Betiepmrpacca. Crenennsie psabl. Teopema Abens, 00:1aCTh CXOIUMOCTH.
Pamuyc cxomumoctu. /IIp/

14.5

Psner Telinopa u Maknopena. PaznoxeHne OCHOBHBIX 3JIEMEHTapHBIX (pyHKIMH
U IPUMEHEHUE UX B NIPUOIMKCHHBIX BEIYUCICHUAX (3HaUCHUs (yHKINH,
TIPE/IeIBI, OIpeieNIeHHbIe HHTEeTpaltsl, TuddepeHInaasHbIe YpaBHEHHUS).
IIpumenenue panoB Teinopa u MawiopeHa. B IPUOIMKEHHBIX BEIYHCICHUAX
(3HadeHus GYHKIUH, OpeNensl, onpeereHHble HHTErpabl, A1 depeHIanbHbe
ypaBHeHUs). /Jlex/




14.6

Psaner Telinopa u Makiiopena. PazinoxeHue OCHOBHBIX 3JIEMEHTAPHBIX
Gynxuuit. /p/

14.7

IMpumenenue psnos Ternopa n MakiopeHa. B IPUOIMKEHHBIX BEIYHCICHHSAX
(3Ha"ueHMs (YHKIWI, IPENeNTB, OTpeeeHHbIe HHTETPaIbl, TH(epeHIaTbHbIC
ypaBHenus). /IIp/

14.8

Psan ®@ypee. Koaddunuents! Ditnepa — dypre. Teopema dupuxie. Psg Oypse
JUIsL YeTHBIX M HeueTHbIX (QyHKumi. Paznoxxenue B psn Pypbe Henepnoguaeckux
¢ynaxumit. [Tpakrnaeckuii rapMoHIdeckuii ananms. /Jlex/

14.9

Psan @ypre. Koapdunments: Diinepa — Pypre. Teopema dupuxie. Psag @ypoe
JUISL YeTHBIX M HeueTHBIX GyHKuuil. Pasnoxenue B psn Oypse HEMepHOANIECKIX
¢dynxuuit. Perienue 3amay npodeccroHalbsHON HanpasieHHOCTH. /T1p/

Pazgen 15. CamocTosiTesibHast padoTa

15.1

[TpubmmxenHoe pemenne qudhepeHIaIbHEIX ypaBHeHIH. MeTon Difepa.
Meroa Anamca. Meroa Pynre - Kyrra. /Cp/

15.2

oaroToBka k nexuusam /Cp/

15.3

IMoaroToBKa K mpakTHYECKUM 3aHsATHsIM /Cp/
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15.4

BrimonHeHHe KOHTPOJIBHOI paboTs! o TeMe "JluddepeHunansHble ypaBHEHUS U
psger" /Cp/

8,6

Pasnen 16. KonraTHble Yachl Ha aTTECTAIHIO

16.1

KonrpomsHas padora /KA/

0,4

16.2

3auer /KD/

0,25

Paznes 17. Teopusi BeposiTHOCTEH.

17.1

OcHoBHBIe TOHATHSA U onpeaeneHus. Ciydaiinsle coObITus. Knaccudeckoe u
CTaTUCTHYECKOE ONPEACIICHUS BEPOSITHOCTH COOBITHSI.

OCHOBHBIE TEOPEMBI TEOPUH BeposiTHOCTel. DopMyra MOTHONW BEPOSATHOCTH.
BepositHoCTh THIIOTE3 (Popmyna baiieca).

/JTex/

JIeKIHs Oecena

17.2

Cryuyaitabie coObiTHs. COBMECTHBIE U HECOBMECTHBIE cOObITHA. Kitaccuueckoe
OIpeZIeNEHHE BEPOSTHOCTH. ['eoMeTpHUeECKoe onpeieneHre BEPOSTHOCTH.
TeopeMsl CII0KEHUS U YMHOXKEHUS BeposTHOCTeH. DopMyiia MOIHOM
BeposTHOCTH | (opmyna Baiteca. /IIp/

17.3

Cxema ucneitannii bepuynnu. Teopems! Jlamnaca. Teopema Ilyaccona. /Jlex/

17.4

Cxema ucneitanuii bepaymmi. Teopems! Jlamaca. Teopema Iyaccona /IIp/

17.5

Cuyqaitaple BennauHEL [IMCKpeTHBIE CIyJaiiHbIe BeIMYUHbL. HenpepriBHEIe
ciydaifHble BenuuuHbl. MX uncnoBsie XapakTepHCTHKH. PaBHOMepHOE
pacnpenenenue. HopmansHoe pacnpenenenue.OnpeneneHue nNoka3aTeabHOro
pacnpenenenus. YucaoBble XapaKTepUCTUKH [TOKA3aTEIbHOTO PACIPENEIICHUS.
OyHKIMS HaAKHOCTH . [TokazaTenbHBIN 3aKOH HAJASKHOCTH. /JIex/

JIeKIus Oecena

17.6

Crnyuaitable Bennuunbl. OyHKuus pacnpenenenus. JuckpeTHble ciaydaiiHble
BenuuuHbl. HenpeppiBHBIE clTydaiiHble BeNU4UHbL. YHCI0BbIE
xapaxrepuctuku /I1p/

17.7

Mmuoromepnsie CB. @ynxius pacnpenenenus apymepHoi CB. IlnotHocTs
pacnpenenenus AsymepHoit CB. YcinoBHBIE 3aK0HBI pacnpeneneHuss. MOMEHTHI
neymepHoit CB. HopManbHbIi 3ak0H Ha ruiockoctd. KoBapuarus

ko3¢ uueHT koppernsuuu. JInneitnas perpeccus. /Jlex/

17.8

MHoromepHbIe ciydaitHble BenndrHbl. DYHKIMS pacupeesieHus IByMEepHOH
Clly4aiiHOW BeJIMYMHBL YUCIOBEIE XapaKTEPUCTUKH.
Mp/

17.9

[MpenenbHbIe TEOPEMbI TEOPUH BEPOSITHOCTEH. 3aKkoH OoubinX dncen. [lonsTre
0 CIIyJaifHBIX MpOIeccaxX U UX XapakTepucThkax /JIex/

Paznen 18. Maremarnueckasi CTAaTUCTHKA.

18.1

Bribopka, cTaTUcTHYECKOE pacnpenescHue. [I0MUros u ructorpaMma.
Omnupudeckas GyHKIs pacnpenencHus. [IoHITHe TOYeTHON CTaTHCTHIECKON
onenku. CBocTBa onieHOK. MIHTEepBanbHAs OlleHKA, €€ TOYHOCTh U
HaAEKHOCTD. /JIex/




18.2

Bri6opka, cTatucTHueckoe pacnpeenenue. [Ioauros u ructorpaMma. 4 2
Omnupudeckas GyHKuus pacnpenenacHus. [IoHITHE TOYEYHON CTATUCTHYECKON
onenku. CBoiicTBa onieHOK. IHTEepBanbHAs OlleHKA, €€ TOYHOCTh U
Haa&KHOCTD. /TIp/

18.3 IlonsATHE CTATUCTUYECKOM TUNIOTE3bl. ' UIOTE3BI O PABEHCTBE IBYX AUCIEPCUI U 4 2
MaTeMaTHYECKUX OXUAaHUI HOpMaJIbHOTO pactpeneneHus. [ unoresa o Bune
pacnpeneneHus, kputepuii cornacus [Tupcona /Jlex/
18.4 IIpoBepka craTucTHueckux runores. /IIp/ 4 2
18.5 KoppensamuonHslit ananu3. BeioopouHslit k03 GUIIMEHT THHEHHOH KOppensInuu 4 2
Y THIOTE3a O €ro 3HaYMMOCTH.JIMHEHHBIN perpecCHOHHbIH aHalIN3, METO.
HauMEHBIINX KBaapaToB. /JIex/
18.6 Koppensamuonnsrit ananu3. BeIoopodHsIit k03 GHUITNEHT THHEHHOH KOPPEIsIInT 4 2
Y TUTOTE3a 0 ero 3HauumocTH. /I1p/
18.7 JIuHEeHHBII perpecCCHOHHBIN aHaN3, METOA HAUMEHBIINX KBaapaToB.Pemenne 4 2
3a7a4 mpodecCHOHANBHOM HamnpaBieHHocTH. /T1p/
Pazgen 19. CamocTosiTesibHasi padora
19.1 Jucnepcuonnsiii ananmms /Cp/ 4 16
19.2 IToaroToBka Kk sekimsam /Cp/ 4 8
19.3 IToxaroroBka k nmpaxkradeckuM 3aHaTHIM /Cp/ 4 16
19.4 Konrponsnas pabota /Cp/ 4 8,6
Pasgen 20. KonTakTHBIC Yachl HA aTTECTALUIO
20.1 Ox3amen /K3/ 4 2,35
20.2 Konrpoasnas pabora /KA/ 4 0,4

5. OIEHOYHBIE MATEPHAJIbBI

OrneHOYHbIe MaTepUanbl AT IPOBEACHUS IPOMEKYTOUHOM aTTeCTallMK OOYJaIOIMXCsS MPUBEAEHBI B MPUIIOKEHUH K

paboueii mporpaMme AUCHUTUIHHBL

q)OpMBI W BUIBI TCKYLICTO KOHTPOJIA MO AUCHUILIIMHE (MOI[yJIIO), BUJIbI BaﬂaHHﬁ, KpUTCpUN HUX OLCHUBAHUA,

pacmperneneHue 6aIoB IO BUIAM TEKYIIEro KOHTPOIIS pa3padaThIBAlOTCS MPEIofaBaTe/leM JUCIUILUINHEL C yIeTOM €€ CIEIH(UKA ’
JOBOJATCSA 10 CBEJEHHs 00YJarOIUXCsl Ha IEPBOM YIeOHOM 3aHITUH.

TeKyumﬁ KOHTPOJIb YCIIEBACMOCTHU OCYHICCTBIIACTCA IPEIIOAaBaTCICM NUCHUITIINHBI (MO}]yJ'lS[), Kak npaBuio, €

ucronp3oBanreM SMOC min myTeM IpoBEepKH MACEMEHHBIX paboT, MPEeayCMOTPEHHBIX paO0YNMH IIPOrpaMMaMH JIUCITHIIINH B

pamKax

KOHTaKTHOU pabOThI U CaMOCTOSITENbHOM paboThl oOydarommxcs. st GukcupoBaHus pe3yabTaToOB TEKYLETO KOHTPOJIS

MOJKeT ucnoyb3oBatbes DMOC.

6. YAEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MO YJISA)

6.1. Pekomenayemast 1uteparypa

6.1.1. OcHoBHas1 IUTEpPaTypa

ABTOpBIL, COCTaBUTEIU 3armaBue W3natensc Om. axpec
TBO, TOJ

JI1.1 |Kapacesa P. b. BeIciiast MaTeMaTHKa: JTMHEHHAs anreOpa, BEKTOpHAS OMCK : https://e.lanbook.com/bg
anreOpa, aHaJTUTHIECKast TEOMETPHs, BBEJCHUE B CubA/IH,
MaTeMaTHYecKii aHanu3, quddepeHImaabHoe HCUNCICHUE 2019
(hyHKUIMHU OHOM NEHCTBUTENBHOM MepeMEHHOMN: yueOHoe
nocooue

JI1.2 | Kapacesa P. b. Beicuiast MaTemaTtuka: auddepeHanbHoe HCUUCITICHIEe OMCK : https://e.lanbook.com/bg
(hYHKIIMH HECKOJIBKMX TIEPEMEHHBIX, HHTETpaIbHOEe CubAlU,
UCUHCIIeHNE (DYHKITMH OJHOH AeHCTBUTENBHOI MEPEMEHHOM’: 2020
ydaebHOe nmocodue




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, TOJ[
JI1.3 | Bacuibe A. A. Teopus BEpOSITHOCTEH M MaTeMaTHYeCKasi CTATHUCTHKA! Mocksa: | https://urait.ru/bcode/45]
Y4eOHNK 1 IPAKTUKYM UTS BY30B IOpaiir,
2020
6.1.2. Jlono/iHUTEIbHAS JTUTEPATYPa
ABTOPBI, COCTABHTEITH 3arnaBue Wznarensc 3. anpec
TBO, IOl
JI2.1 | Apxanrensckuit A. U., | COOpHUK MHINBUIYANbHBIX 3aIJAHUH MO0 MATEMATHKE JIJIs CaHkT- https://e.lanbook.com/bg
Baxanos B. 1. TEXHUYECKUX BBICHINX Y4eOHBIX 3aBeneHuil. YacTp 1 [etepOyp
r: Jlans,
2021

6.2 I/IH(l)OpMalII/IOHHl)le TEXHOJ0I'd’, HCITOJIB3yeMbI€ IPU OCYIIECTBJICHUHA OGPBOBaTeﬂLHOFO nmponecca nmo JMcuuiJinHe

(Mony.110)

6.2.1 TlepeyeHb TMIEH3MOHHOIO U CBOOOHO PACIIPOCTPAHAEMOr0 IPOrPaMMHOI0 o0eceYeHust

6.2.1.1 | Microsoft Office 2010 Professional

6.2.2 TlepeueHb MPO(ecCHOHATBHBIX 023 JAHHBIX H HH(GOPMANHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

zbMATH — camas moyiHas MaTeMaTH4eCKas 0a3a JaHHBIX, OXBaThIBAIOIIAS

6.2.2.2

MaTepuaisl ¢ koHna 19 Bexa. zbMath conepskut okoo 4 000 000 1oxyMeHTOB, U3

6.2.2.3

6onee 3 000 xxypranoB u 170 000 kHHT TTO MaTeMaTHKe, CTATHCTHKE, THPOPMATHKE, a

6.2.2.4

TAKKE MAILIMHOCTPOCHUIO, (bI/IBI/IKe, CCTCCTBCHHBIM HayKaM U JIp. - zbmath.org

6.2.2.5

OO0nIepoccHiicKii MaTEMaTHIECKU TOpTall (MHPpOpPMaIMOHHAS CHCTEMa)

6.2.2.6

- http://www.mathnet.ru/

6.2.2.7

Mathcad- cripaBo4HUK 110 BBICILIEH MaTeMaTHKE

6.2.2.8

-http://www.exponenta.ru/soft/Mathcad/learn/learn.asp/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MO YJIA)

7.1

7.2

VYueOHbIe ayJUTOPUH TS IPOBEACHNUS 3aHATHH JICKIMOHHOTO THIIA, YKOMIUIGKTOBAaHHBIE CIICHUAIM3UPOBAaHHON MEOEIIBI0
1 TEXHHYECKUMH CPEICTBAMH OOYJEHUS: MyIbTUMEINIHOE 000pyI0BaHHE JUTS IIPEJOCTaBICHHS YIeOHOH HHpopMannn
60JIBIIION ayJUTOPHHN /WK 3BYKOYCHIMBAoOIee 000py0BaHNE (CTAIIMOHAPHOE MITH IEPEHOCHOE).
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YueOHBbIe ayTUTOPHH AJISI POBEACHUS 3aHATHH CEMHHAPCKOTO THITA, TPYIIIOBBIX M HHINBHIYAIBHBIX KOHCYIBTAIIHH,
TEKyIero KOHTPOJISL ¥ IPOMEKYTOUHOI! aTTeCcTaluy, yKOMIIEKTOBAHHBIC CIIEIUATN3UPOBAHHON MEOCIBIO U
TEXHHYCCKAMH CPEICTBAMH OOYYCHUS: MyJIbTUMEANIHHOE 000PYIOBaHKE U/UITH 3BYKOYCHIIMBAIOIIEE 000PYA0BaHUE
(cTanmoHapHOE WK TIEPEHOCHOR)

7.4

IomeneHus U151 CaMOCTOSITENTBHOM PadOTHI, OCHAIICHHBIC KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO TIOAKITIOUCHHUS K
cet "MHTEepHET" M 0OECIIeYeHneM JOCTYIa B ANEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIFHYIO Cpely YHHBEPCHUTETA.

7.5

[NomemeHus 1151 XpaHEHHUS ¥ PO(PIITAKTHIECKOTO 00CTY)KUBaHUS YI€OHOTO 000pyTOBaHHU




