[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

Nudopmauns o Bragensie:  MUHUWUCTEPCTRB
®WO: MapanuH Makcum AHWQE'PAJILHOE AL
HomxHocTb: Pe NApCTBEHHOG

KT
JICPATTBHOEC I

[lata nognucanug: 15. 3& g%

YHUKanbHbIM nm ﬁ . %f OCYIAP(

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

"TBEHHBI YHUBEPCUTET IIYTEA COOBIIIEHUS

7708e3%a47e66a8ee02711b298d7c78bd1e40bf88

MareMaTukKa

paboyas nmporpamMma JUCHUILUIMHBI (MOTYJs)

CreuunanbHocTh 23.05.04 DxcmmyaTalyst )KeJIe3HbIX J0pOor
HamnpasnenHOCTE (Tpoduis) MaructpansHbIi TpaHCIOPT

Keanudukarus HHKeHep MyTeii coo01enust
®opma oOyueHus O4Has
OO6mas TpyI0eMKOCTh 16 3ET

Bupl KOHTPOJIS B ceMecTpax:
SK3aMeHsl 1, 2, 4

3a4eThl 3
Pacnpenesienne 4acoB AUCHUIIMHBI M0 CEMECTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2) 320 42.2)
Ha Kypce>) HUroro
Henens 17 3/6 17 4/6 18 1/6 18
Bun 3anstuit VI PII vi PII vi PIT VIl PIT vi PII
Jlexun 36 36 18 18 36 36 18 18 108 108
[Ipaktudeckue 36 36 36 36 36 36 18 18 126 126
Konr. 4. na arrect. | 0,4 0,4 0,4 0,4 0,65 10,65 (04 0,4 1,85 1,85
Konr. u. va arrect. B | 2,35 2,35 2,35 |2,35 2,35 2,35 (7,05 7,05
niepuog OC
B tom uuncne uHT. 24 24 22 22 22 22 12 12 80 80
Uroro ayn. 72 72 54 54 72 72 36 36 234 234
KonrakrtHas pabora | 74,75 | 74,75 | 56,75 | 56,75 | 72,65 | 72,65 | 38,75 | 38,75 | 242,9 |242,9
Cam. pabota 71,6 71,6 |53,6 |53,6 |71,35|71,35 (44,6 |44,6 |241,15 |241,15
Yacel Ha KOHTPOJIb 33,65 | 33,65 [ 33,65 | 33,65 24,65 24,65 (91,95 |91,95
Hroro 180 180 144 144 144 144 108 108 | 576 576




IIporpammy cocraBun(u):

K. @.-m. H., ooyenm, Katioanosa Jlroomuna Bumanvesna

Pabouas nmporpaMmMa AMCHIUTUIHHBI
MaremaTuka

paspaborana B cootBercTBun ¢ ®I'OC BO:

DenepanbHbI TOCYIapCTBEHHBIN 00pa3oBaTeIbHBINA CTAHAAPT BBICIIEr0 00pa30BaHUs - CHELUANUTET 10 crenuansHocT 23.05.04
DKCIuTyaTanus JKeNe3HbIX Jopor (mpuka3 MunoopHayku Poccnu ot 27.03.2018 . Ne 216)

cOCTaBJiecHa HAa OCHOBaHUM y4eOHoro miana: 23.05.04-23-4-3X]1.pli.plx
CrernanbHOCTh 23.05.04 DKemmyartariust xkeae3Hbix jopor HanpasneHHOCTD (Mpoduiib) MarucTpanbHbIid TPAaHCTIOPT

Paboyast mporpamma o1o0peHa Ha 3aceaHuu Kadeapbl
Bepicmas MmaTeMaTuka

3aB. kadenpoit k. ¢.-m. H., ouent Kysueros B. I1.




1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1

Ienpro OCBOCHNUS TUCIUILUINHEI ABISIETCA (OPMUPOBAHHE 00MIETPO(heCCHOHANBHOI KOMIICTCHIINH, 3HAHUH 0a3MCHBIX
MOHATHIH MAaTEMaTHKH, METOJI0B, IPUMEHAEMBIX IIPU M3y4EHHH €CTECTBEHHOHAYYHBIX, 00IenpodecCHOHAIbHBIX,
CIENNABHBIX TUCLMIUIMH U B IPAKTHYECKOH JEITEIbHOCTH.

2. MECTO JUCIMITIJIMHBI MOAYJIA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOT'PAMMBbI

Iuxn (paznen) OIT: | b1.0.10

3. KOMIIETEHIIMA OBYYAIOIIET'OCSA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIUITJINHBI

(MOJYJIST)

OIIK-1 Cnoco6eH pemiate HHXEHEpHBIE 33/1a41 B IPOPECCHOHAILHON AETENLHOCTH C UCIOJIb30BAaHUEM METOI0B €CTECTBEHHBIX
HayK, MaTEMaTHYECKOTO aHalM3a ¥ MOJIEIHPOBAHUS

OIIK-1.1 ITpumensier METOABI BBICIIEH MAaTEMaTHKHU JAJIS pEIeHHUs 3a1a4 MPo(eCCHOHATBLHOMN eI TeNbHOCTH

B pe3yabTare ocBOeHMA TUCHUTINHBI (MOAYJIfA) 00y4aIOIIUIACS A0JIKEH

31

3HaTh:

3.1.1

OCHOBHBIC pa3acibl HayT{HOﬁ JUCHUIIIIMHEIL, €€ 6a3oBbIE nacu 1 METOAbI.

3.2

YMmeTh:

3.2.1

IIPUMEHSTH TIOJTy9eHHBIC 3HAHUS MaTEMaTHIECKOTO amlapara JUisl peleHst KOHKPETHBIX 3a7ad B 00JIacTH
npodeccuoHaNbHON NeTeTbHOCTH.

33

Buaagers:

3.3.1

MCTOOAMH UCCICAOBAHUA MATCMAaTHYCCKUX MOHCHCfI; HaBbIKaMU NPUMCHCHUA MATEMATUYCCKOTO armapara K
HCCICAYEMbIM MOJCIISIM; HaBbIKaMU IIPUMCEHCHUS MMOJTYYEHHBIX 3HAHM.

4. CTPYKTYPA U COAEP KAHUE JUCHUTITMHBI (MO YJIS)

Kon

3aHATHS / Kype

HanmeHoBaHue pa3/ies1oB M TeM /BUJ 3aHATHS/ Cemectp | YacoB | IIpumeuanue

Pazgen 1. JMHEWHASA AJITEBPA

1.1

Pojib MaTeMaTHKHU B IOJITOTOBKE CIEIMAINCTOB BBICIIETO 3BEHA 1 2
JKEJIe3HOOPOKHOTO TPAHCHIOPTa U (POPMUPOBAHUH OOIIUX U
npoheccHoHaIbHBIX KoMIeTeHIMH. [ToHsTre o0 Matpuie. OnpeaenuTenn
BTOPOTO U TpeThero nopsikoB. OCHOBHBIE CBOICTBA onpenenuTeneii. Munop u
anredpandeckoe gomnosnHenue. /Jlex/

1.2

Brruncnenue onpenenureneil BTOporo, TpeTbero MopsaakoB. Berancinenue 1 2 paboTa B
MHHOPOB U alreOpanyecKuX JOMOTHeHNH. PemeHne cucreM JIMHEHHBIX MaJbIX Ipymmnax
ypaBHeHmit MetonoMm Kpamepa. /TIp/ (o

1.3

PasnosxeHne onpeaennuTes 1o JIeMEHTaM CTPOKH WM CTOJIOa. Pemenne 1 2
cucTeM IHHEHHbIX ypaBHeHHHU (CJIY) ¢ moMouisto onpenenurencii. @opmyel
Kpamepa. JletictBust ¢ matpuiiamu. O0patHas MaTpulia. MaTpu4HbBINH METO
peIICHNs CHCTEM JIMHEHHBIX ypaBHeHUH. /JIex/

1.4

Marpuis! 1 geficteusg ¢ HUMU. HaxoxneHne oOpaTHOM MaTpuIsl. Pemenne 1 2 pabora B
CHCTEM JIMHEHHBIX ypaBHEHHI MeTooM oOpaTHOH Matpuist. /TIp/ MaJlbIX Ipynmnax

1.5

Panr matputisl. COBMECTHOCTh CUCTEMBI IMHEHHBIX YpaBHEHUH, Teopema 1 2
Kponekepa-Kanemmu. Meton I"aycca. /Jlex/

1.6

Brruncnenue panra matpuisl. Pemmenne cucrem merogom ['aycca. Pemenne 1 2 paboTa B
omHoponHBIX cucteM. IIpumenenne CJIY npu perreHnn mpogecCHOHANBHBIX MaJIBIX TPYIIIax
3anad. /IIp/ (mo

Paznen 2. BEKTOPHAS AJITEBPA 1 AHAJIMTUYECKAS
I'EOMETPUSA

2.1

IIpocreiimme cBenenust o Bekropax. CioKeHne BEKTOPOB. Y MHOKEHUE BEKTOPA 1 2
Ha gncino. basuc u koopaunate! Bekropa. [Ipoekuns BekTopa Ha BEKTOP.
PaznoxkeHue BEKTOpa B OPTOrOHAIBHOM Oaswce. Hampasisitomue KOCHHYChI
BekTopa. /JIex/

2.2

Cro)xeHne BeKTOpOB, YMHOKEHHE BEKTOpa Ha YUCiI0. MOIyNb 1 HalpaBiIsIOIIUe 1 2 pabora B
kocuHychl. CKalsipHOE TIpou3BeeHne BeKTopoB. /I1p/ MaJIBIX TPYIIIax

23

CkaJsipHO€, BEKTOPHOE M CMEIITIAHHOE MIPOU3BENIEHHS, X CBOMcTBa. /JIek/ 1 2

24

BekropHoe u cMenaHHOe pou3BefieHre BeKTopoB. Mx npuioxenwus. /IIp/ 1 2 pabora B
MaJTBIX TPYIIIaX




2.5

I110CKOCTh ¥ TUIEPILIOCKOCTD. Y PaBHEHHE INIOCKOCTH, IPOXOJAILEH yepes
JAHHYIO TOuKy. YacTHbIe caydan pacloa0KeHUs IIOCKOCTH OTHOCUTENBHO
CHCTEMBI KOOpAUHAT. B3auMHoe pacronoxeHue miockocter. Paccrosauue ot
TOYKH A0 MIockocTH. IIpsimas muans. Obmee ypaBHEHHE NPSIMOH. Y paBHEHHUE
MPSIMOH ¢ YIIIOBBIM KO3 uureHToM. B3anMHoe pacnosioxeHue npsaMoi u
IUIOCKOCTH. B3anmHoe pacrosnoxxenue 1ByX NpsIMBIX Ha IIIOCKOCTH. /JIex/

2.6

Ipsmast u mrockocts. /T1p/

paboTta B
MAJTBIX TPVIIIAX

2.7

Kpussre Broporo nopsiaka. Smurc. ['unepbomna. [Tapadomna. [Tonspras cucrema
KOOpAWHAT. Y paBHEHHUS JIMHUH B MOJSIPHBIX KoopauHartax. /JIex/

2.8

Kanonuueckue ypaBHEHUsI KPHBBIX BTOPOro nopsiika. Tect mo JTHHeWHO
anreOpe u aHATUTHYECKO# reometpuu B cucteme DUOC. /Tp/

paboTa B
MaJIBIX TPYIIIax

Paznes 3. BBEAEHUE B MATEMATUYECKHNU AHAJIN3

3.1

OcHoBHBIE BUIBI 0TOOpaXkeHni. OnpeaeneHne METPHUECKOTO IPOCTPaHCTBA.
OrpannueHHble MHOKecTBa. [Ipenen nocnenoBaTenbHOCTH B METPUUECKOM
npoctpanctse. [Ipenen otobpaxenus. beckoneuno maneie (bM),
OTpaHWYEHHBIE, 0ECKOHEYHO OOJIBIINE U OTACIUMBIE OT HYIS BEIUYHHEL.
Ipocrteiimue cBoiictBa BM BennuuH. [IpocTeiinme cBoiicTBa npenenos. /JIex/
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Onpenenenue npenena. Heonpenenennoctu Buaa 0 / 0w [1/ [1. /TIp/

paboTa B
MaJIbIX PYIIIax

33

3ameuaTenbHbIe penensl. /I1p/

paboTta B
MaJbIX Irpynmnax

34

CpaBrenue 6eckoneuno mMajibix (BM). ColicTa skBuBaneHTHBIX BM. I'maBHas
yacTh bM u OeckoHeuHo 00sbmIoi BenmuunH. [IpeaenbHblil mepexoa B
HepaBeHcTBe. IIpu3Haku cymecTBoBaHMsI Ipesea. 3aMedaTe/IbHbIE IPEIEIbL.
Tabnuna ocHOBHBIX SKBUBaIeHTHBIX BM. HelpepsIBHOCTS (YHKIMU B TOUKE.
Touku pa3peiBa 1 ux Kiaccupukanus. [[pumeneHne 3JeMeHTOB
MaTEeMaTHYeCKOTO aHaJIN3a MIPH PEIIeHNH MPo(ecCHOHANBHEIX 3a1ad. /JIex/

3.5

OxBuBasieHTHBIe BM Bennumnabl. HenpepbIBHOCTS ¥ TOUKH pa3phiBa.
Mp/

paboTta B
MaJIbIX TPYIIIax

Paznen 4. TMOPEPEHIIUAJIBHOE HCHUCJIEHUE @ YHKIINN
OJHOH (®©OIT) 1 HECKOJIbBKUX IEPEMEHHBIX (®HIT)

4.1

Juddepentman oToOpaxeHUs eBKINI0BA IIPOCTPAHCTBA B EBKIMIOBO
npoctpancTBo. Jnddepennman u npousBoaHas yucioBoir @OII. [TonHbri
nuddepeniuan u yactHele npon3BoHble uncaoBoi OHIL. IIpuvenenne
Juddepenuana kK NpUOIMKEHHBIM BEIYUCIEHUAM. BpIancienne npou3BoIHbIX
n muddepeHnnanoB coXHeX QyHKuui. /Jlex/

4.2

Brramciienre MpoM3BOAHBIX CIIOXKHBIX U ITApaMeTPUIecKuX (yHKIHHA. YacTHEIE
MIPOM3BOAHBIC (DYHKIIMH HECKOIBKUX TepeMeHHbIX. [ntdepeHuansl QyHKIA
HECKOJIbKUX nepeMeHHbIX. uddepenpoanne HesBHbIX GyHKUMH. /TIp/

paboTta B
MAJIBIX TPYIIIax
(o

43

Berancnenue npon3BoAHbIX HesIBHBIX (GyHKIM. [Ipon3BoiHbIe 1

1 depeHIansl BEICIINX TOPSIKOB [UT YUCIOBON (QYHKIIMU OXHON
niepeMeHHON. YacTHBIE MPOM3BOAHBIC YHCIOBOM (DYHKIIMH HECKOIBKIX
MIEPEMEHHBIX U NOJHbIe AuddepeHnansl BRICIINX MopsakoB. CBoOKHCTBa
GbyHkmi, TuddepeHInpyeMbIX Ha HHTepBae. /Jlex/

44

HuddepenimpoBanye coxHbIX GyHKUniA. [IpoM3BOAHBIE BEICIINX
nopsinkos. /I1p/

paboTa B
MaJIBIX TPYIIIax

4.5

PackpeiTe HeonpeneneHHocTel no npasuiy Jlonurans. ®opmyna Teitnopa.
Ocrartounslit uneH Gopmyssl Teitnopa B popme Jlarpanxka. [Ipencrapnenue
HEKOTOpBIX pyHKIHI 110 hopmyre Teitmopa. [Toctpoenue rpaduka QyHKIUH.
Hawubosbiiee u HanMeHblIee 3HaYeHns] QYHKIMHU Ha OTpe3ke. Perenue
Pa3IMYHBIX MPO(ECCHOHANBHBIX 33/1a4; ONPEACICHUEe METOJIOB U CIOCODO0B HX
peIIeHNs; OlIeHKA UX dPPEKTUBHOCTH U KauecTsa. /JIek/

4.6

Brruncenne npenenos ¢ momoinsio npasmia Jlomurans. /Ilp/

paboTa B
MaJIbIX TPYIIIax

4.7

Ipunoxernus popmyist Tetinopa k uccnenopanmio Gpynxunii. @opmymna Teitnmopa
qutst uncnosoit @HIIL. JlokanbHbIE 3KCTPeMyMbI (DYHKITHH HECKOIBKUX
MEepEeMEHHBIX. Y cJIOBHBIE 3KcTpeMyMbl unciioBoit ®HIIL. I'mobanbHbIe
9KCTPEMYMBI YHCIOBOH (PYHKIINM HECKOIBKUX HepeMeHHbIX. /JIex/

4.8

HccnenoBanne QyHKIMH (Bo3pacTanue, yobIBaHue, SKCTpeMyM). /IIp/

paboTta B
MAJIbIX TPYIIIax

4.9

DneMenThI Teopuu 1moJist. [Ipou3BoHAS CKANSPHOTO OIS [0 HAIPABJIEHHUIO.
I'panuent. /Jlex/

4.10

Touku nepernba, aCHMITOTHL, MOJIHOE UCCIIEN0BaHNE (DYHKLIHUHA 1 TTOCTPOCHUE
rpadukoB. /IIp/

paboTa B
MaJIBIX TPYIIIax




4.11

JlokanbHbIC 1 TI00ANTBHBIC IKCTPEMYMOB (DYHKIIMH HECKOJIBKHUX
nepeMeHHbIx. /TIp/

paborta B
MaJIbIX TPYIIax

4.12

VY CII0BHBIC SKCTpeMyMBL. TeCT o0 MaTeMaTHYECKOMY aHaIn3y 1
muddepenmmansEOMy ncancienuio B cucteme SUOC. /TIp/

paboTa B
MaJTBIX TPYIIIax

Pazpen 5. JIEMEHTBI TEOPUU MHOXKECTB

5.1

MHOXeCTBO U MOAMHOKeCTBO. OO0BeIMHEHNE U TIepeceueHIe MHOKECTB.
Pa3zHocth MHOXeCTB. JlonoaHeHne MHOXKeCTBA. JleKapTOBO MPOU3BEICHHE
MHOKECTB. MOIIIHOCTE MHOKeCTBA. /JIex/

Pa3nea 6. SJIEMEHTBHI TEOPUU @ YHKIIMU KOMILJIEKCHOM
NEPEMEHHOMN

6.1

KomruiekcHble yrcna B anredpandeckoil hopme u AeHCTBHS Hall HUMH.
KoMIutekcHBIe Yrciia B TPUTOHOMETPHIECKOH 1 IToKa3aTeNnbHOH popmax. /Jlex/

6.2

Dopmynsl Myaspa. PaznoskeHre MHOro4eHa Ha MHOXHTEINN B ClIydae
JEMCTBUTENBHBIX 1 MHUMBIX KOpHEH. /JIex/

Paznen 7. CAMOCTOSATEJIBHASA PABOTA

7.1

CaMOCTOSTeIFHOE H3YYCHUE TEOPETUIECKOTO MaTepHaa

1. TToBepXHOCTH BTOPOTO TOPSI/IKA: SIUTHIICOM, THIEPOOION/IbI, MapaboIonIbl,
LUJIMHPUYECKHE TTOBEPXHOCTH, KOHYC.

2. CpoticTBa rpapKoB (hyHKIIHIA.

3. AnreOpardeckast KiTacCHMHUKAIS QYHKITHH.

4. Jluneapuzanus pyakmmu. /Cp/

7.2

Konrponsnas padota /Cp/

8,6

7.3

IMoaroroBka k siekiusaM. [IpopaboTka KOHCIEKTOB 3aHATHH, YUEOHBIX U
JOTIOJTHUTENBHBIX U3IaHHUH (110 BOIIPOCaM K paszienaM M II1aBaM yaeOHBIX
M3aHUH), TOUCK, aHAIN3 U OLICHKA HH(POPMAITHH TI0 COJICPIKaHHI0 yaeOHOTO
matepuana. /Cp/

18

7.4

IoaroroBka k mpakTH4eckuM 3ansatusM /Cp/

36

Paznes 8. KOHTAKTHBIE YACBI HA ATTECTALIUIO

8.1

Konrponsnas padora /KA/

0,4

8.2

KoHTakTHBIC Yackl Ha aTTECTALIUIO B nepuoa 5K3aMCHaIlMOHHBIX ceccuii /KD/

2,35

Paznen 9. MIHTETPAJIBHOE UCYUCJIEHUE ®OII 1 ®HIT

9.1

ITepBooGpa3nas. HeonpeaeneHHbIH HHTErpal U €ro cBoiicTBa. Tabnuia
nHTerpanoB. OCHOBHBIE TPHUEMBI HHTETPHPOBAHHS: TIOABEICHHE ITO]] 3HAK
nuddepeniana, HHTETPAPOBAHKE IO JACTSIM, 3aMEHA ITepeMeHHOH. /JIex/

9.2

Henocpencreennoe unrerpupopanue mo popmymnam. /IIp/

pabora B
MaJibIX Irpynmax

9.3

BbruncineHne nepBooOpasHbIX ¢ MOMOIIIBIO 3aMEHBI IEPEMEHHBIX U 10
qactam. /TIp/

paboTa B
MaJIBIX TPYIIIax

9.4

[lonsiTue onpeneneHHOro UHTErpala Kak npeiesia MHTEerpaabHON CyMMBI.

®opmyna Herorona-JleitoHuita. OCHOBHBIE CBOHCTBA OIPEAeIEHHOTO HHTETpaa.

OueHkH ompesieNeHHOro HHTerpana. Teopema o cpefHeM 3HAYEHHUH.
Brruucnenue onpenenéHHbIX UHTETPaIoB ¢ MOMOLIbIO IOJCTaHOBKH.

Beoruucnienue onpenenéHHbIX MHTETPAIoB IIyTEM UHTETPUPOBAHUS 110

gacTsM. /JIex/

9.5

WuTerpansl, coaeprkaliye KBaIpaTHblii TpexwieH. Paunonansasie qpodu. /Tlp/

pabota B
MaJIbIX TPYHIax

9.6

WHTerpupoBaHie HEKOTOPBIX UPPAIMOHATBHBIX H TPUTOHOMETPUUYECKHX
¢dysxrwi. /TIp/

paboTta B
MaJIbIX TPYIIIax

9.7

IIpuMeHeHHe ONPEACICHHBIX HHTETPAIOB ISl PELICHHS TPUKIIATHBIX
3amad. /Jlex/

9.8

OmnpeneneHHbIC 1 HECOOCTBEHHBIE MHTErpasL. /I1p/

paboTa B
MaJIbIX TPYIIIax

9.9

HecobcTBenHble nuTerpaiisl. MHTErpan kak GpyHKIHS IPEaeioB
uHTerpuposanus. /Jlex/

9.10

I'eoMeTpuvecKre MPUIIOKECHUSI OTIPEIEICHHOTO HHTerpana. [IpunoxeHne
OIIPEACICHHOTO HHTErpajia K pelIeHUI0 MpodecCHOHAIBHBIX 3axad. /I1p/

paboTa B
MaJbIX Ipymnmnax




9.11

INonsTHe 06 UHTETpanax no Mepe. Beraucnenue IBOMHBIX HHTETPAIOB B
JEKapTOBBIX U MOJIAPHBIX KOOpANUHATaX. [IpunosxeHns: IBOMHBIX MHTErPajIoB.
V3meHeHne mopsiika HHTETPUPOBAHUS B IBOWHOM HHTerpae. /JIex/

9.12

Beorunciienye ABOMHBIX UHTEIPATIOB B AEKAPTOBBIX U MOJIAPHBIX KOOPIUHATAX.
W3MeHeHue nopsiika HHTErPUPOBAHUS B IBOMHOM uHTerpane. [Ipunoxenus
JIBOMHBIX MHTErpaynos. /TIp/

paboTta B
MAJIbIX TPYIIIax
(o

Pasnen 10. OBBIKHOBEHHDBIE JM®®EPEHIIUATLHBIE
YPABHEHUSI (IY)

10.1

[NonsaTtre o muddepennnansaom ypasHennd (1Y). 3agaga Komm s
ypaBHEHMs [IEpBOTO nopsiaka. I'eomerpuueckas uHTepperanus pemenuit Y
MIEpBOro MOpsIKa. YpaBHEHHUS C pa3AeNaonMMucs nepeMeHHbIMU. JInHeliHoe
ypaBHeHHe. YpaBHeHue bepHynau. OnHOpPOHOE ypaBHEHHE NTEPBOIO
nopsizka. /JIex/

10.2

Jucdepenmmanpabie ypaBHEHUS 1-T0 TOpsAKa ¢ pa3IeIsIOIIIMHUCS
nepeMeHHbIME. OTHOpOIHBIE ypaBHeHHs 1-ro mopsiaka. /Ip/

pabora B
MaJIbIX TPYIIax

10.3

VpaBHeHus B nonHbIX quddepenunanax. 3anaya Komm aas Y Beiciiux
TIOPSIIKOB. Y paBHEHUS, TOITYCKAIONIHE TIOHIKEHNE TTopsika. /JIex/

10.4

Jluneitnpie auddepenimanbHble ypaBHEHHUs IEPBOTO MOPsAKa. Y paBHEHHE
Bepuymmu. /Ilp/

pabota B
MaJIbIX TPYIIIax

10.5

CrpykTypa peleHus JMHEHHOTO OHOPOIHOTO YPaBHEHHUS N-0T0 TOPSIIKA
JI04Y). Pemenne JIOJY ¢ nocTosHHBIMU KO3 dunmeHTaMu. CTpyKTypa
PeIIeHHS JTMHEHHOTO HEOJHOPOIHOTO TU(PPEPEHIIMATEHOTO YPAaBHEHHUS

(THIY). /JTex/

10.6

VYpaBHeHus B nonHeix guddepennuanax. JOAY ¢ mocTosHHBIMU
ko3¢ duunentamu. JInHeitHbIe HEOTHOPOIHBIC YPABHEHHS C TIOCTOSTHHBIMU
K03 pUIHEHTaMU B TIPaBOH YacThio crenuaibHoro Buaa. /I1p/

pabora B
MaJbIX Ipymmnax
(mo

10.7

Haxosxnerne gactaoro pemernus JIHAY ¢ mocrosHHBIME K03 duIpieHTaMu 1 ¢
IIpaBOM 4acThIO crenuanbHOro Buaa. Haxoxxnenue pemenus JIHAY meronom
BapHaIuH MPOU3BOJIBHBIX MOCTOSIHHBIX. HopMmanbHas cucrema JIY. Cesizb ¢ 1Y n
-r0 TopsiaKa. /Jlex/

10.8

Wnterpuposanue IV BBICIINX IMOPSAAKOB IyTeM NOHIDKSHUS nopsaka. /TIp/

paboTta B
MAJIBIX TPYIIIax

10.9

Pemenne JIHAY ¢ noctosHHBIMU KO3 UIIMEHTaMHI METOJOM HEOIPEAeICHHBIX
k03¢ dunnenToB. PelieHne JIMHEHHBIX HEOHOPOJHBIX YPaBHEHUH C
MTOCTOSTHHBIMH K03()(QUIIMEHTaMH METOZO0M BapHaIiH ITPOM3BOIBHBIX
noctostHHBIX. /TIp/

pabora B
MaJbIX Ipymmnax
(mo
WHJBUlyaJIbH

10.10

Pewenne cucrem IY. Tect no unTerpaibHoMy ucurcienuto u JIY B cucreme
BUOC. Mlp/

paborta B
MaJIbIX TPYIIax

Pazgen 11. CAMOCTOSTEJIBHASA PABOTA

Konrpomnsnas pabdora /Cp/

8,6

11.2

IoaroToBka k npakTuyeckuM 3auatusim /Cp/

36

11.3

IToaroToBka K JekiusM. [IpopaboTka KOHCTICKTOB 3aHITHH, YIEOHBIX U
JIOTIOJTHUTEBHBIX M3/IaHui (110 BOTIPOCaM K pa3JienaM | IiiaBaM yIeOHBIX
M3JaHMI), TOUCK, aHAINU3 U OLIEHKAa HH(POPMALIH 110 COAEPKaHUIO y4eOHOTO
matepuana. /Cp/

Pasgen 12. KOHTAKTHBIE YACBI HA ATTECTALIUIO

12.1

Konrponsnas padora /KA/

0,4

12.2

KoHTakTHBIE Yachl Ha aTTECTALIHUIO B nepuoa 3K3aMECHaIlMOHHBIX ceccuii /KD/

2,35

Paznes 13. YUCJIOBBIE 1 ® YHKIIMOHAJIBHBIE P51 /1bI

13.1

IlonsTue o psane. IIpocreiimue cBoiicta psnoB. IlonoxuTeNbHBIE YUCTOBBIE
psnbl. [IpusHaku cxogumocTy. /JIex/

13.2

YucnoBsle psiibl C HONOKUTENBHBIMY WieHaMu. [IpusHaku cxoauMocCTH.
Heo6xoaumsrit mpn3Hak cxoaumoctH. [Ipm3Hak lanamOepa. PagukanbHbrit
npusHak Komm. MaTerpansasiil mpusHak Komm. /TIp/

paboTa B
MaJIBIX TPYIIIax
(mo
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3HaxkonepeMeHHbIe psAbl. AOCOIIOTHAS U YCIOBHASL CXOIUMOCTb. /JIek/

13.4

[pu3Haku cpaBHeHHUs. 3HaKonepeMeHHbIe psiasl. [Ipn3Hak JleiOnnma. YcnosHas
u abcostorHast cxogumocth. /TIp/

paboTta B
MAJTBIX TPYIIIax




13.5 OyHKUUOHANBHBIE psAAbl. [IoHsATHE O pABHOMEPHOI CXOAUMOCTH pAAA. 4
Crenennblie psaabl. Teopema AGens. /JIex/
13.6 OyHKIMOHATBHBIE psifbl. CTeneHubie psaabl. /TIp/ 2 paboTa B
MaJIBIX TPYIIIaX
13.7 Paznoxenne ¢yHknuii B crenennsie psasl. Pan Teitnopa. /Jlex/ 2
13.8 Pazno)keHre OCHOBHBIX dJIEeMEHTapHBIX (DYHKIMI B psiasl Teiinopa u 2 pabora B
Maxuopena. [TpumeHeHue TaOIHUIBI MTPOCTEHIINX pa3noxkeHuid. /TIp/ MaJIBIX TPYIIIax
13.9 CrerneHHBIE PSB! B TPUOIMKEHHBIX BEYHCIEHUAX. /T1p/ 2 pabora B
MAJIBIX TPVIIIaX
13.10 | BerumcneHue HHTErPAJIOB MIPU IIOMOIIHU CTEIICHHBIX PATOB /JIex/ 2
13.11 HuTerpupoBanue nuddepeHuanbHbIX YpaBHEHUH ¢ TOMOIIbI0 psaoB. /T1p/ 2 paboTa B
MaJIBIX TPYIIIaX
13.12 | [IpubmmxeHHoe pemenne qudhepeHIaIbHBIX ypaBHEHHH C TIOMOIIBIO 2
CTETICHHBIX psAAoB. /JIex/
13.13 | Tpuronomerpudeckue psinsl. [lonsitue o pspax Dypee. /Jlex/ 4
13.14 | Paast @ypee. /Tp/ 2 paboTta B
MAJIBIX TPVIIIaX
Paznen 14. TEOPUS BEPOSATHOCTEUN
14.1 BBo/iHBIC IOHATHS TEOPHHU BeposTHOCTEH. [IpocTpaHCTBO 311eMEHTapHBIX 2
coObrtuit. /JIex/
14.2 OneMeHThI KOMOMHATOPUKH. [IpHuIokeHnss KOMOMHATOPHKH K PEIICHUIO 2 pabora B
npogeccnonaibHbIx 3aaa4d. /TIp/ MaJIbIX TpyImnax
14.3 OCHOBHBIE TEOPEMbI TEOPHU BEPOSITHOCTEH. Anredpa coObITuil. @opMysbl 2
MOJIHOM BeposiTHOCTH 1 baiieca. /JIex/
14.4 Aunre6pa coobITHI. DOPMYITBI CITOKEHHS U YMHOXKEHHS BeposiTHocTei. /Tp/ 2 paboTta B
MaJIBIX TPYIIIaX
14.5 Crnyuaitnas BenmnunHa (CB). 3aganue 3akoHOB ee pacnpeneneHus. /Jlex/ 2
14.6 dopmysia moJHOU BeposaTHOCTH U Gopmyna baiteca. /TIp/ 2 paboTa B
MaJIBIX TPyIIax
14.7 Uncnossie xapakrepuctuku CB. /Jlex/ 2
14.8 OcHoBHBIE 3aKOHBI pacnpenenenuid. /I1p/ 2 paboTa B
MaJIBIX TPYOITax
14.9 3aKOHBI pachpeeeHuUs U JUCKPETHBIX CITyIaliHBIX BeTHM4uH. /JIek/ 2
14.10 | Cuyuaiiasie BenmunHbl (CB). 3axoHBI pacnpeneneHus U YHCIOBEIe 4 pabora B
xapaktepuctuku CB. /TIp/ MAJIBIX TPYIIIax
14.11 3aKkoHbI pacrpeneneHus A HenpepbiBHbIX CB. /Jlex/ 2
14.12 | HopmanbHsIit 3ak0oH pactpenenenus. /I1p/ 2 pabora B
MAJIBIX TPVIIIAX
14.13 3akoHbl 00bIIHNX ynces. /JIex/ 2
14.14 | BBenenue B TeopuIo CilydaiiHbIX ITpoueccoB. IIpumenenue Teopuu 2
BEPOSITHOCTEH P penIeHNH MPo(hecCHOHATBHBIX 3amad. /JIex/
14.15 Onuopoansle nenu Mapkosa. TecT 1o psaaM B TEOPHH BEPOSATHOCTEH B CHCTEME 4 paborta B
DUOC. Mlp/ MAJIBIX TPYIIIax
Pazgen 15. CAMOCTOSITEJIBHAS PABOTA
15.1 Konrpomnsnas pabdora /Cp/ 8,6
15.2 IoaroTtoBka k nexuusaM. [IpopaboTka KOHCIIEKTOB 3aHIATUH, YI€OHBIX U 18
JOTIOJTHUTENBHBIX U3/IaHUH (110 BOIIPOCAM K paszienaM M IIIaBaM yaeOHBIX
W3JIaHHi), TOUCK, aHAIM3 U OLIEHKa HH(POPMAIINH 110 COICPIKAHHIO Y4eOHOTO
Matepuaina. /Cp/
15.3 Ioaroroska k mpakTU4ecKuM 3aHsaTusaM /Cp/ 36
15.4 IToaroToBka k 3auety /Cp/ 8,75
Paznen 16. KOHTAKTHBIE YACBI HA ATTECTALIUIO
16.1 KonrponsHas pabora /KA/ 0,4




16.2 3auer /KA/ 0,25
Pazgen 17. MATEMATHYECKASA CTATUCTHKA
17.1 BapuaroHHBIi sz, THCTOTpaMMa M MOJIHTOH YacTOT. DMITHUpHUecKas (QyHKIuL 4
pacopenenenus. IIoHSITHS 0 BEIOOPOYHOM MeTOze. TOYCUHBIC OLICHKH
IapaMeTpOoB paclpeeCHIs U UX TPUMEHEHHE K HaXOXKICHUIO 3aKOHOB
pacrpeneneHus CIryqaiiHbIX BemnduH. /JIex/
17.2 Bri6opounsrii Mmeron. Ctatuctudeckoe oneHuBanue. /IIp/ 2 pabota B
MAJIbIX TPVIIIAX
17.3 WHTepBanbHbIe OLICHKU MapaMeTpoB pacipenencHus. /JIex/ 2
17.4 VHTepBanbHBIC OLICHKU ITapaMeTpoB pacnpenenerus. /T1p/ 2 pabora B
MAJIBIX TPVIIIaX
17.5 IIpoBepka craTucTH4ecKux rumnotes. /Jlex/ 2
17.6 IIpoBepka THUIIOTE3BI 0 HOPMAIEHOM 3aKOHE pacipe/ielieHNs TeHepaIbHOM 2 pabora B
COBOKYITHOCTH T10 KpuTepuio [Tupcona. /TIp/ MaJIbIX TPYIIIax
17.7 MHoroMepHEIe CITydaiHbIe BeTNYUHEL. /JIex/ 4
17.8 IIpoBepka runoTe3 0 mapamerpax pacrnpeaeseHus reHepaabHon 2 paboTa B
coBokymHOCTH. /I1p/ MaJIbIX TPYIax
17.9 CTaTHCTHYECKHN KOPPEIAIIUOHHO-PETPECCHOHHHBIN aHam3. /JIek/ 2
17.10 | ABymepusie CB (JICB). 3akons! pacnpeaenenust. [IIOTHOCTb COBMECTHOTO 4 pabota B
pacopenencHus. Y CIOBHBIC 3aKOHBI pacnpenenenus. /I1p/ MAJIBIX TPYIIIax
17.11 DJIeMEHThI MHOKECTBEHHOTO KOPPEISAIIMOHHO-PErPECCHOHHOTO aHanu3a. /JIex/ 2
17.12 | Ymucnossre xapakrepucruxu JJCB. /TIp/ 2 pabora B
MAJIBIX TPVIIIAX
17.13 DJeMeHThI JUCTIEPCHOHHOTO aHanu3a. /Jlex/ 2
17.14 | DmeMeHTHI KOPPESIHOHHO-PErPECCHOHHOTO aHaIH3a. TecT [0 MaTeMaTHIeCKOH 4 pabora B
cratuctuke B cucreme DUOC. /Tlp/ MaJlbIX Ipynnax
Paznen 18. CAMOCTOSATEJIBHASL PABOTA
18.1 Konrpomabnas pabora /Cp/ 8,6
18.2 IMoxaroroBka K mpakTHIeCKUM 3aHATHAM /Cp/ 18
18.3 IMoaroTtoBka k nexuusaM. [IpopaboTka KOHCIIEKTOB 3aHITUH, Y4€OHBIX U 9
JOTIOJTHUTEIBHBIX U3/IaHHUH (10 BOIIPOCAM K paszieiaM M IlIaBaM yaeOHBIX
W3JIaHH ), TOUCK, aHAIM3 U OLIEHKa HHPOPMAIIH 110 COACPIKAHHIO Y4eOHOTO
Matepuaina. /Cp/
18.4 CaMocTosiTenbHOE U3ydeHHE TEOPETHYECKOTO MaTepHraa 9
1. 'paduyeckuit aHanu3 napHOW KOPPETAIUOHHON 3aBUCHMOCTH.
2. MucnepcuoHHbIH aHanmms. /Cp/
Paznen 19. KOHTAKTHBIE YACBI HA ATTECTAIIUIO
19.1 Konrponsnas padora /KA/ 0,4
19.2 KoHTakTHBIC YacHl Ha aTTECTALMIO B TEPHOJ IK3aMEHAIIMOHHEIX ceccuit /KD/ 2,35

5. OHEHOYHBIE MATEPHAJIbI

OueHOYHbIe MaTepHabl Ul MPOBEICHHUS IIPOMEXYTOYHOH aTTECTAlMU OO0YJAIOMUXCs TIPUBEICHBI B IIPHIIOKEHUN K
paboueii mporpaMme AUCIUTUIIHBL

@DOpMBI U BHIBI TEKYIIET0 KOHTPOIS [0 AUCHUILIHHE (MOIYIIO), BHIBI 3aJaHUH, KPUTCPHH UX OICHUBAHUS,
pacnpezenenue 6auioB 10 BHJaM TEKYIEro KOHTPOJIS pa3padaThIBAIOTCS MPENoAaBaTeIeM IUCIUIUINHEL C YUETOM ee CHEU(UKN 1
JIOBOJIATCS IO CBEACHHS 00YJarOIMXCs Ha ITEPBOM YICOHOM 3aHITHH.

Texymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISETCS IIPENoAaBaTeNeM AUCIUILINHGI (MOIYIA), KaK MPaBHIIO, C
ucnonb3oBanreM DMOC unu myreM MpoBEepKU MUCBMEHHBIX PaboT, IPeIyCMOTPEHHBIX Pab0YNMH IpOrpaMMaMy AUCIUILIIHH B
paMKax KOHTAKTHOH pabOThI M CAMOCTOSATENBHOH paboThl 0Oydaromuxcs. s pukcHpoBaHUs pe3yabTaToOB TEKYIIEro KOHTPOIIS
MokeT ucnoibzoBatbes DUOC.

6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemasi iuTeparypa




6.1.1. OcHoBHas1 IUTEpPaTypa

ABTOpBIL, COCTaBUTENN 3arnaBue Wsnatensc Om. agpec
TBO, TOJ[

JI1.1 |Kapacesa P. b. Beiciias MaTeMaTHKa: THHEHHAs anredpa, BEeKTOpHast OMCK : https://e.lanbook.com/bg
anreOpa, aHaJIMTHIECKasi TeOMETpPHs, BBEJICHUE B CubA/IY,
MaTeMaTHYECKUH aHaIn3, Tu(depeHnnarTbHOe HCUUCICHNE 2019
(hyHKIIMK OTHOMN NEHCTBUTENBHOM MEpeMEHHOI: yueOHoe
nocobue

JI1.2 | Kapacesa P. b. Beiciias MaTeMaTuka: qudPpepeHIInaIbHOe HCUUCTICHUE OMCK : https://e.lanbook.com/bg
(hYHKITNH HECKOBKUX ITePEMEHHBIX, HHTETPAIbHOE CubAlU,
WCUHUCIIEHNE QYHKIIUHM OJHOW JEHCTBUTEILHONW IepeMEHHOM: 2020

yuebHOe nmocobue

JI1.3 | Bacuibe A. A. Teopust BEpOSITHOCTEH N MaTeMaTHIeCKasi CTATHCTHKA: Mocksa: | https://urait.ru/bcode/45]
Y4eOHNK U TPaKTHKYM IJIS By30B IOpaiir,
2020

6.1.2. Jlono/iHuTEIbHAS JTUTEPATYPaA

ABTOpBI, COCTaBUTEIH 3arnaBue Wsnatensc On. agpec
TBO, IOl
JI2.1 | Apxanrensckuit A. U., | CO0pHUK HHANBHAYAIBHBIX 3aJaHHI 110 MATEMATHKE JUIS CaHkr- https://e.lanbook.com/bq
Baxanos B. 1. TEXHUYECKHX BBICIIUX YueOHBIX 3aBefeHuil. YacTp 1 [etepOyp
r: Jlans,
2021

6.2 Un¢opmaniuoHHble TEXHOJOIHH, HCIIOJIb3yeMble IPH OCYLeCTBIeHHH 00Pa30BaTeIbLHOIO0 MpoLecca o JUCHUILINHE
(Mony.110)

6.2.1 TlepeyeHb TULEH3MOHHOIO U CBOOOHO PACIIPOCTPAHAEMOr0 IIPOrPAMMHOI0 00ecreyeHHst

6.2.1.1 | ITaker Microsoft Office

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

6.2.2.1 | IIpoeccnonanpuble Oa3bl JaHHBIX: MaTematnueckast 6a3a gaHHbx zbMATH - zbmath.org;

6.2.2.2 | Obmepoccuiickuii MaTeMaTH4eckuii mopran (MHGOpMaIMOHHAs cucTeMa) - http://www.mathnet.ru/;

6.2.2.3 | Mathcad - cipaBounuK 110 BhIcIIei MaTematuke http://old.exponenta.ru/soft/Mathcad/Mathcad.asp.

6.2.2.4 | UaopmManoHHEIE CIIpaBOYHbBIe CHCTeMBI: VIHpopManmonHas ciipaBodHas cucteMa "[apant" http://www.garant.ru

6.2.2.5 | UndopmanmonHnas crpaBounas cucteMa "KoncynprantlInroc" http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI (MO YJIA)

7.1 | VueGHbIe ayqUTOpHH TS IPOBEACHHS 3aHATHH JISKIMOHHOTO THIIA, YKOMIUICKTOBAHHBIE CTICIIMAIN3UPOBAHHON MEOEIbI0
1 TEXHUYECKUMH CPEACTBaMH 00yUeHUs: MylIbTUMeIUItHOe 000pyI0BaHNEe AJIs IpeoCcTaBIeH s yueOHOH nHpopMau
0O0IIBIIION ayAUTOPUH W/WITH 3BYKOYCHIIMBAIOIEe 000pyI0BaHNE (CTALMOHAPHOE HIIH TIEPECHOCHOE).

7.2 | YueOHbIe aynUTOPHU ISl IPOBECHHS 3aHATUI CEMUHAPCKOTO THIIA, TPYIIIOBBIX U WHIUBHU/YaIbHBIX KOHCY/IbTAIUH,
TEKYIIEro KOHTPOJIS U IIPOMEXYTOYHOM aTTeCTalny, YKOMIIEKTOBAaHHBIE CICIINATIM3HPOBAHHON MeOeNbI0 1
TEeXHUYECKIMH CPEACTBaMU 00ydeHNUS: MyITbTUMEIHNHHOE 000pyIOBaHNE H/UIN 3BYKOYCIIIHBAIOIIEe 000pyIOBaHUE
(cranoHapHOE WK IIEPEHOCHOE).
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[MomeneHus I CaMOCTOSATENBHON paObOTHI, OCHALIICHHBIE KOMIIBIOTEPHON TEXHUKOH ¢ BO3MOYKHOCTBIO MOIKITFOYEHUS K
cetu "MHTEepHET" M 00ecneyeHrneM JOCTYa B 3JIEKTPOHHYIO HH)OPMAITMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.

7.4

INomemenus 115 XpaHEHHS U MPO(QUIAKTHIECKOT0 0OCITYKHBAHUS yueOHOTO 000pYI0BaHHUS.




