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Ksamuduxarms HHKeHep MyTeii coo01enust
®opma o0yueHns O4Has
OO0mast TpyI0eMKOCTh 16 3ET

Bunpt KOHTPOJIsI B CEMECTpaAxX:

JK3aMeHs 1, 4

3a4eTHl 2, 3
Pacnipenesienne 4acoB AMCUHUIJIMHBI 10 cEMeCTPam
Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2) 320 42.2)
Ha Kypce>) Htoro
Henens 17 1/6 16 3/6 16 16 4/6
Bup 3ansuit VIl PIT vII PIT VIl PIT Vi1 PIT Vi1 PIl
Jlexuun 32 32 32 32 16 16 16 16 96 96
[pakrrueckue 48 48 32 32 32 32 16 16 128 128

KoHT. 4. Ha aTTecT. 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 1,6 1,6
KoHrT. u. Ha arrect. B | 2,35 2,35 0,25 10,25 0,25 (0,25 |235 (2,35 |5,2 5,2

nieproa OC

Uroro ayx. 80 80 64 64 48 48 32 32 224 224
Konraxraas pabora | 82,75 | 82,75 | 64,65 | 64,65 | 48,65 | 48,65 | 34,75 | 34,75 | 230,8 | 230,8
Cam. pabora 108,6 | 108,6 | 70,6 |70,6 |50,6 |50,6 |[48,6 |48,6 |278,4 |2784

Yace na koHTpons | 24,65 | 24,65 | 8,75 | 8,75 |8,75 |8,75 |24,65 [24,65 | 66,8 |66,8
Wtoro 216 |216 |144 |144 |108 |108 |108 |108 |576 |576




IIporpammy coctaBun(u):

Pabouas mporpamma IUCHUTUTHHBL
MaremaTuka

paspaborana B coorserctBuu ¢ ®I'OC BO:

®DenepanbHblii TOCyIapCTBEHHBIH 00pa3oBaTeNbHBIN CTaHAAPT BBICIIEr0 00pa30BaHMs - CIIELMAIMTET 110 cnennansHocTu 23.05.05
CucteMbl obecriedeHns IBUKEHUs moe3noB (nprka3 MunoOpHayku Poccun ot 27.03.2018 1. Ne 217)

COCTaBIIeHa Ha OCHOBaHUH ydeOHoro miana: 23.05.05-25-4-COdIIr.pli.plx

Creranpaocts 23.05.05 CUCTEMBI OBECITEUEHN S IBUXKEHW S TTOE3/10B HanpasieHHOCTD (TIPOGHITH)
TeneKkoMMYHUKAIIMOHHBIE CUCTEMBI U CETH JKEJIE3HOJJOPOYKHOTO TPAHCIIOPTA

Pabouast mporpamMma onoOpeHa Ha 3acejaHuy Kadeapsl
Bepicmas MmaTeMaTuka

3aB. xadeapoii



1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llenpro OCBOCHNUS JUCIUIUIMHBI SBISIETCS (POPMHUPOBAHKE OOIIETIPOECCHOHANBHBIX KOMIIETCHITNH, 3HAHIH 0a3HUCHBIX
MOHSTUI MaTeMaTHKU, METOJI0B, IPUMEHIEMBIX IPU U3y4€HHU €CTECTBEHHOHAYYHBIX, 00IIeNpoheCCHOHANBHBIX,
CHeLUaIbHBIX JUCHHUIUIMH U B TPAKTUYECKON IESTENbHOCTH.

2. MECTO JUCHUILITUHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Iuxn (pa3aen) OIT: | b1.0.12

3. KOMIIETEHLMY OBYYAIOIETOCS, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUATLINHBI
(MOZYJIST)

OIIK-1 CnocobeH pemaTh HHXEHEpHBIE 33/1a41 B IPO()EeCCHOHATBHON AEATEIBHOCTH C HCIIOIb30BAHHEM METO0B €CTECTBEHHBIX
HayK, MAaTEMaTHIECKOT0 aHaIIN3a ¥ MOJEINPOBAHUS

OIIK-1.1 ITpumensieT METOABI BHICIIEH MaTEMAaTUKH ISl PELICHUS 3a/1a4 TPOo(ecCHOHATBHON NesITebHOCTH

B pe3yabTare ocBOeHMA TUCHUTINHBI (MOAYJIfA) 00y4aIOIIUIACS A0JIKEH

3.1 |3HaTh:

3.1.1 | ocHOBBI Hpe,Z[MeTHOfI 00J1aCTH: 3HaTh OCHOBHBIE ONPpCACIICHHUA U ITOHATHA; OCHOBHBIC MCTOABI PCIICHUA 3ada4; CII0COOBI
UCII0JIb30BaHUA OCHOBHEBIX (bOpMyJ'I B CTAHAAPTHBIX CUTYallUsAX.

3.2 | YMeTh:

3.2.1 | pemaTh 3a/1a4M IPEAMETHON 00JIaCTH: PeIIaTh THIOBBIE 3aJa4H I10 IIPEATOKEHHBIM METO/IaM M aJITOPUTMaM; rpaduuecku
MIDTIOCTPHPOBATH 33/1a9y; OIIEHUBATh JOCTOBEPHOCTH MTOIYIEHHOT0 PeIIeHNs; pad0TaTh ¢ HAYIHOH JINTEPaTypoil 1
JPYTUMH UCTOYHUKaMH HayYHO—TEXHUYECKOH MH(OPMAIMHU: IPABUIILHO YUTATh MATEMaTHYECKUE CUMBOJIbI;
BOCIIPUHHUMATH U OCMBICJIUBATH MH(POPMALIMIO, COJIEPIKALILYI0 MATEMAaTHUYECKIE TEPMHHBI.

3.3 | Bragern:

3.3.1 [ MeTogaMu peureHus THIIOBBIX 33ad MO MPEI0KEHHBIM METOIaM U alTOpPUTMaM; MOXKET IPOAEMOHCTPUPOBATh
MOHMMaHNE MaTEMAaTHYECKUX aCMEKTOB TEXHMUYECKOH MPOOIEMBIL.

4. CTPYKTYPA U COAEPKAHUE JUCLOUILINHBI (MOAYJIST)

Kon HanmeHoBaHue pasies10B ¥ TeM /BU/ 3aHATHS/ Cemectp | YacoB | Ilpnmeuanue
3aHATHUSA / Kypc

Paznen 1. JUHEUHAS AJITEBPA

1.1 Ponb MaTeMaTHKH B MOJATOTOBKE CITEI[MAIMCTOB BBICIIETO 3BEHA 1 2
JKEJIE3HOAOPOKHOTO TPAHCIIOPTA U (POPMHUPOBAHUH OOIINX U
npodeccHoHaNBHBIX kKoMneTeHIwiA. [TorsTtrue o Matpurie. Onpenenurenu
BTOPOT'O U TPeThero nopsiikoB. OCHOBHBIE CBOMCTBA ompeaenuTesneii. MuHop u
anreOpanyeckoe JornonHenue. /Jlex/

1.2 Brruncienne onpenenureneii BTOporo, TpeTbero NopsiikoB. Beraucnenue 1 2
MHHOPOB 1 aNreOpandecKuX JOMONHeHNH. PerieHre cucTeM JTHMHEHHBIX
ypaBHenuit metogom Kpamepa. /TIp/

1.3 Pa3noxxeHne onpenenuTes o IeMeHTaM CTPOKH K cTonOma. Permenne 1 2
cucteM JuHerHbIX ypaBHeHuH (CJIY) ¢ nomomisio onpeaenureneid. opmysst
Kpamepa. JlevicTBust ¢ Mmatpunamu. O0paTHas MaTpuna. MaTpUYHBIA METOT
peIIeHNs CHCTEM JINHEWHBIX ypaBHeHUH. /JIex/

1.4 Marpurs! u geiicteust ¢ Humn. Haxoxnenne oOpatHoit Matpuiisl. Pemmenne 1 4
CHCTEM JIMHEWHBIX YpaBHEHUI MeToaoM 00paTHOM MaTpuibsl. /I1p/

1.5 Panr matpuil. COBMECTHOCTD CHCTEMbI IMHEHHBIX YPaBHEHHH, TeOpeMa 1 2
Kponekepa-Kanemm. Metop ['aycca. /JIex/

1.6 Brruncnenue panra matpunsl. Pernenne cuctem meronom ['aycca. Pernenne 1 4
omHOponHbIX cucteM. [Ipumenenune CJIY mpu pemeHun npohecCHOHANBHBIX
3anau. /IIp/

Pasnen 2. BEKTOPHAS AJITEBPA 1 AHAJTMTUYECKAS
I'EOMETPUA

2.1 IIpocreiimne cBenenus o Bekropax. CiokeHre BEKTOPOB. YMHOXKEHUE BEKTOpa 1 2
Ha uuciio. basuc u xoopauHaTel Bekropa. IIpoekiys Bekropa Ha BEKTOP.
Pa3noxeHue BekTopa B OpTOroHansHOM 0asuce. Hampapnsronie KOCHHYCHI
BekTopa. /JIex/

2.2 CrnoxeHne BEKTOPOB, YMHOKEHHE BEKTOpa Ha YUCII0. MOysb ¥ HallpaBJISIOIINe 1 2
xocuHyCHl. CKaJIsIpHOE IPOM3BECHUE BEKTOPOB. /IIp/
23 CkamsipHOE, BEKTOPHOE M CMEIIaHHOE TIPOM3BEICHNUS, NX CBOHCTBA. /JIex/ 1 2

2.4 BekropHoe U cMelaHHoe Mpor3BeieHIe BeKTopoB. Mx npunoxenus. /TIp/ 1 4




2.5

I110CKOCTB U THIIEPIIOCKOCTD. YPaBHEHHE IIOCKOCTH, IPOXOIAILEH Uepes
JAHHYIO TOUKY. YacTHbIE ClTydau pacHoN0KeHUs IIIOCKOCTH OTHOCUTENBHO
CHCTEMBI KOOpAMHAT. B3anMHoOe pacnonoxkeHue miockocTel. PaccTosaue or
TOYKH 0 IuIockocTH. [Ipsmas murans. Obiee ypaBHEHUE IPIMOi. YpaBHEHHE
MIPSIMOIA C YTIOBBIM K03 duienToM. B3anMHoe pacronoxeHue mpsiMoi 1
IUIOCKOCTH. B3anMHOe pacronoxeHne AByX NPsIMbIX Ha IUIOCKOCTH. /JIex/

2.6

Ipsmast u miockocts. /TIp/

2.7

Kpussie BToporo nopsinka. Dmnuinc. ['unepodorna. [Tapabomna. [loxspras cucrema
KOOp/AMHAT. YpaBHEHUs JIMHUIT B MONAPHBIX KoOpANHaTaX. /Jlex/

2.8

Kanonunyeckue ypaBHEHHUSI KDHBBIX BTOPOTO MOpsiika. TecT 1o JIMHEHHOM
anredpe u aHanuTHIeckoi reomerpun B cucteme DUOC. /TIp/

pabora B
MaJTbIX TPYIIIax

Paznen 3. BBEJEHUE B MATEMATHYECKHNU AHAJIN3

3.1

OcHoBHbIe BUIBI 0TOOpaskeHUH. OmpeaeneHrne METpHUECKOro MpOCTPaHCTBA.
OrpaHu4eHHble MHOXKECTBA. [Ipenen nocienoBaTeabHOCTH B METPUIECKOM
npoctpanctie. [Ipenen oroOpaxenus. beckoneuno mansie (BM),
OTpaHUYCHHBIE, 0ECKOHEYHO OOIBIINE U OTJCIUMBIC OT HyJIS BEINYHHEL.
IIpocreiimue cBoiictBa BM BenuuuH. [IpocTelinme cBoiicTBa mpeaesos. /JIex/

32

Onpenenenue npenena. Heonpenenennoctu Buma 0/ 0 u [/ [, /TIp/

33

3ameuaTtenbHbIe penensl. /TIp/

34

CpaBuenue 6eckoneuno Mansix (BM). CpoiicTBa sxBuBajieHTHBIX BM. I'naBHas
yacTh bM u O6eckoHeuHO Oosbmioi BemuunH. [IpeaenbHblil mepexon B
HepaBeHCTBe. [Ipu3HaKu CylecTBOBaHUS IIpesiena. 3aMeuaTeIbHbIE IPEIEIIbL.
Tabmuna ocHOBHBIX 3KBUBaJIeHTHBIX BM. HenpepsIBHOCTD (DyHKITNH B TOUKE.
Touku pa3pbiBa U ux Kiaccudukanus. [IppuMeHeHUE AIeMEHTOB
MaTeMaTHIECKOT0 aHAJIH3a TIPH PEIIeHUH NpodeccCHoHaTbHEIX 3a1ad. /JIex/

3.5

OxsuBasieHTHBIC BM Benmuunubl. HempepbIBHOCTD 1 TOukH pa3peiBa. /I1p/

Paznen 4. ITMOPEPEHIIUAJILHOE UCYUCJIEHUE @ YHKIIUA
OHOMU (®OI1) 1 HECKOJIBKUX NHEPEMEHHBIX (®HII)

4.1

Junddepeniuan orodpaxeHns eBKINA0BA IPOCTPAHCTBA B EBKINI0BO
npoctpancTBo. JJuddepennnan u npoussoanas ancioBoit @OII. [MonHbri
nuddepennuan u yactHsle mponsBogusle unucaopoil @HIT. ITpumenenue

o depeHnranta K npuOIMKeHHBIM BHIYUCICHUSIM. BbIYKCIIeHHe TPON3BOIHBIX
u muddepeHInanoB CIOKHBIX QyHKIHH. /JIex/

4.2

Brranciene Ipon3BOAHBIX CIOKHBIX U ITapaMeTpHUecKux GpyHKunil. YacTHbIe
IIPON3BOJHBIE (QYHKIMI HECKONBKHIX NepeMeHHbIX. ud depenianst QyHKIui
HECKOJNIbKUX NepeMeHHbIX. JuddepeninpoBanne HessBHBIX (GYHKIUH.
Junddepennupoanne cioxHbIX QyHKIni. [Ipon3BonHbIE BBICIINX ITOPSAKOB.
Mp/

43

Brruncienne npon3BOAHBIX HEABHBIX (yHKIMH. [Ipon3BoaHbIe U
JuddepeHIranbl BHICIINX TOPSIKOB I YUCIOBON (QYHKIMN OAHOM
riepeMeHHON. YacTHbIE TPOU3BOHBIC YHCIOBOH (DYHKIIMH HECKOJIBKUX
TIepEeMEHHBIX U TOJHbIC ¢ depeHITaIbl BEICIINX HopsakoB. CBoicTBa
¢ynaxmi, muddepeHnupyeMsIx Ha uHTEepBaie. /Jlex/

44

PackpeiTre HeonpeaeneHHocTe o npasuity Jlonuransa. ®opmyna Teitnopa.
Octarounblit wieH Gopmyinsl Teiinopa B popme Jlarpanxa. IIpeacrasienue
HeKoTopbIX (yHKIHMA o Gopmyite Teitnopa. [TocTpoenne rpaduka GyHKIHH.
HawubGonsinee 1 HanMeHbIIee 3HAYCHUS QYHKITIH Ha OTpe3ke. Pemenue
Pa3NuYHbIX NPo(ECCHOHANBHBIX 3a/1a4; ONIPeIeNIEHIE METOIOB U CIIOCOOOB MX
peIIeHUS; olleHKa UX Y PEKTUBHOCTH U KadyecTBa. /JIek/

4.5

Berunciienue mpenenos ¢ moMomisio npasuia Jlomurans. /IIp/

4.6

IMpunoxenus dopmyns! Teitnopa k uccnenoanuio ¢pyakuit. @opmyna Teitnopa
qutst gyucioboit GHII. JlokanbpHbIe IKCTpeMyMbI (YHKIIHH HECKOJIBKUX
MIepeMEHHBIX. YCIIOBHEIE 3KCTpeMyMbI uncioBoit @HII. I'mobdansHbIe
9KCTPEMYMBI YHCIIOBOI (DYHKITNH HECKOJIBKHAX IIEPEMEHHBIX. DJIEMEHTHI TEOPUHI
nonst. [TpousBoaHas ckansapHOro mons no HampasieHuto. I'paauent. /Jlex/

4.7

HUccnenoBanue ¢hyHKImii (Bo3pactanue, yobiBaHue, 3kcTpeMyMm). /TIp/

pabora B
MaJIbIX Ipynmax

4.8

Touku nepernda, aCHMITTOTHI, OJHOE UCCIIEA0BaHNE QYHKIHIA U TIOCTPOCHHE
rpaduxos. /IIp/

pabora B
MaJIbIX TPYIIax




4.9

JIokasbHbIC U TII00ATBbHBIC SKCTPEMYMOB (DYHKIIMH HECKOIBKIX
nepemeHHbIxX. /TIp/

pabota B
MaJbIX FPyIIax

4.10

VenoBHbIE SKCTpeMyMbl. TecT 10 MaTeMaTHYECKOMY aHAIIH3Y U
muddepernnansEOMy Hcuncnennio B cucreme MOC. /TIp/

Pazpen 5. 3JIEMEHTBI TEOPUU MHOXECTB

5.1

MHOXeCTBO U TOAMHOXeCTBO. O0beJUHEHUE U TIEpeCeYeHNE MHOXKECTB.
PaszHocTh MHOXeCTB. JIOMONHEHHE MHOXKECTBA. J[ekapTOBO MPOU3BEACHUE
MHOX€ECTB. MOIIHOCTh MHOXKECTBA. /JIek/

Pa3nea 6. SJIEMEHTBI TEOPUH @ YHKIIUA KOMILJIEKCHON
NEPEMEHHOM

6.1

KoMrutekcHble yrciia B anredpandeckoil hopMe 1 IeiiCTBHS HaJl HUMH.
KoMrutekcHBIe YHcia B TPUTOHOMETPUIECKON B TIOKa3aTeIbHOM
¢dopmax.Dopmynst Myaspa. Pa3noxeHne MHOrOWIeHa HA MHOKUTEITH B CITydae
JIEHCTBUTENBHBIX U MHUMBIX KOpHEH. /Jlex/

Pasnen 7. CAMOCTOATEJIBHAS PABOTA

7.1

KontponpsHnas padora /Cp/

8,6

7.2

IMoxroroska k nexiusiM. [IpopaboTka KOHCIIEKTOB 3aHATHH, yUeOHBIX U
JOMOIHUTENIBHBIX U3aHUH (110 BOIIPOCaM K pa3zenaM U I1aBaM y4eOHBIX
n31aHNIT), TOKUCK, aHAIN3 U OLIEHKa HH(OPMAIUH 10 COAEP KaHUIO0 yaeOHOro
Marepuaina. /Cp/

16

7.3

IMoaroroBka k mpakrudeckum 3auatusm /Cp/

48

7.4

CamocTosTeIbHOE U3YUEHUE TEOPETUUECKOr0 MaTepuaia

1. KanoHMUeCcKie ypaBHEHHUS KPUBBIX BTOPOT'O TOPSIKA.

2. Ocrarounsrit uneH (opmynsr Teitnopa B popme Jlarpamka.
3. IlpeacraBienue HEKOTOPBIX (pyHKIMKA 10 Gopmyne Teitnopa.
4. IMpunoxenus Gopmynsl Telnopa K HCCISIOBAaHUIO (DYHKIIHH.
5. Jluneapusanus ¢pyakauu. /Cp/

36

Paznen 8. KOHTAKTHBIE YACBI HA ATTECTAIIIO

8.1

KontponbsHast padora /KA/

0,4

8.2

KoHTaxTHBIE Yackl Ha aTTECTAIIHIO B IIEPHOA IK3aMEHAIIMOHHBIX ceccuit /KD/

2,35

Pasnen 9. AHTET'PAJIBHOE NCUYUCJIEHHUE ®OII 1 ®HII

9.1

IlepBooOpa3nas. HeonpeneneHHbIN HHTETpai U ero cBoicTBa. Tadmuia
uHTErpanoB. OCHOBHBIE IPHUEMbl HHTETPUPOBAHNUS: IOIBEJCHUE N1O]] 3HAK
nuddepennmana, HHTETPUPOBAHKE 110 YACTSAM, 3aMEHA NepeMeHHOH. /JIex/

9.2

HenocpeznctenHoe nnaterpupoBanue no gopmynam. /IIp/

pabora B
MaJIbIX IPYIax

9.3

Beruncinenue nepBoodpasHbIX ¢ MOMOLIBIO 3aMEHbBI IEPEMEHHBIX U 110
gactsm. /TIp/

pabora B
MAJIBIX TPYIIax

94

IloHsiTHE OIIpEaEeIEeHHOr0 UHTErpala Kak Ipeiesia HUHTErPalbHONM CyMMBL.

®opmyna HetoTona-Jleitbnuma. OCHOBHbBIE CBOWCTBA ONpPENeIEHHOrO HHTErpana.

O1eHKH OnpeeneHHoro HHTerpana. TeopeMa o CpeIHEM 3HAYEHUH.
Boruncnenue onpenenéHHbIX UHTEIPAIOB C IOMOILIBIO NTOJCTaHOBKU.

Beruucnenue onpeeéHHbIX HHTEIPAJIOB ITyTEM UHTEIPUPOBAHUS 110

yactsam. /Jlex/

9.5

HuTerpassl, coaepikaline KBaapaTHbIi TpexuieH. PartmonansHbie qpobu. /TIp/

pabora B
MaJTbIX TPVIIIax

9.6

VHTerpupOBaHye HEKOTOPBIX MPPAIIMOHAIIEHEIX U TPHTOHOMETPUIECKAX
Gbyuxuuii. /TIp/

pabora B
MaJIBIX IPYIIax

9.7

[MpumMenerne onpeeseHHbIX HHTETPAIOB TS PELIeHHs TPUKIAIHBIX
3azga4. /Jlex/

9.8

OmnpeneneHHbIe U HecOOCTBEHHBIC HHTETpabL. /TIp/

pabora B
MaJIBIX TPYIIIax

9.9

HecoGcTBennsle naTerpansl. MHTErpan kak (GyHKIHS IpeaesioB
nHTerpupoBaHus. /Jlex/

9.10

FCOMCTpH‘ieCKI/Ie MPUIIOKCHUA OIIPEACIICHHOIO HHTErpala. Hpnnoxce}me
ONPCACIICHHOI0 HHTErpajia K peiCHUO l'[pO(i)eCCI/IOHaJ'IBHBIX 3agad. /Hp/

pabora B
MaJTbIX TPYIIIax




9.11

IonsTue 06 nHTErpanax mo Mepe. BerurciaeHne ABOWHBIX HHTETPAIOB B
JIEKapTOBBIX M MOJNSAPHBIX KoopAnHaTax. [IpunoxeHus ABOHHBIX HHTETPAJIOB.
V3MeHeHMe TOpsiIka MHTETPUPOBAHMS B JBOMHOM HHTErpaie. /JIex/

9.12

Boruncnenue qBOMHBIX UHTErPAJIOB B JEKAPTOBBIX U MOJSIPHBIX KOOPAUHATAX.
W3MeHeHMe NopsiiKa UHTErPUPOBAaHUS B JBOMHOM UHTerpane. Ilpunoxenus
JIBOMHBIX HHTErpayios. /TIp/

pabora B
MAJIbIX TPYIIax
(o

Pasnen 10. OGBIKHOBEHHDBIE 1M ®®EPEHIUATLHBIE
YPABHEHUSI (1Y)

10.1

[onstue o nuddepenimansaom ypasHernu (V). 3anaua Komm s
yYpaBHEHUS NIEPBOro nopsaaka. I'eomerpuyeckas uHTEpperanus peueHui 1Y
MIepBOro NOpsAAKa. YpaBHEHHUS C pa3essIolMMucs nepeMeHHbIME. JInHeitHoe
ypaBHeHue. YpaBHeHue bepryman. OqHOponHOe ypaBHEHHE TIEPBOTO
nopsaaxa. /Jlex/

10.2

Juddepennuanbabie ypaBHEHHS 1-T0 IOPSIIKA C Pa3AeISIOIIMUCS
nepemMeHHbIMUA. OTHOPOHBIC YpaBHEHH 1-ro mopsinka. /IIp/

pabota B
MaJIbIX TPyIMIax

10.3

VpaBHeHust B NOJHBIX qubdepenunanax. 3agada Ko mis Y Bbicux
TIOPSAIKOB. YpaBHEHUS, TOMYCKAIOIIIE TIOHIDKEHNE rmopska. /JIex/

10.4

Jlunetinble MU depeHInanbHbIe ypaBHEHHS TIEPBOTO MOPSIKA. YpaBHEHIE
Bepuymmu. /TIp/

pabora B
MaJbIX TPYIIax

10.5

CrpyKTypa peleHus JTMHEHHOTr0 OJJHOPOJHOTO YpaBHEHHS N-0r0 MOPSAKA
(JIO1Y). Pemienne JIOJLY ¢ noctostHHbIMU K03 duitnentamu. CTpykTypa
PpeIICHNs TMHEHHOTO HEOHOPOIHOTO MU GEPEHIIHATHHOTO YPaBHEHHUS

(THJY). /TTex/

10.6

VYpaBHeHus B nonHsx guddepernuanax. JJOLY ¢ mocTossHHBIMU
ko3¢ duentamu. JInHeHHbIe HEOAHOPOIHBIE YPABHEHHS C TIOCTOSHHBIMH
ko dureHTaMH U IMpaBoii YacThio crenuaibHoro Buaa. /I1p/

pabota B
MaJIbIX IpyIax
(mo

10.7

Haxoxnenue gactroro perrenns JIH/Y ¢ mocTosHHBIMA K03 GHUITHSHTaMH 1 C
IIPaBOH 4acThlo crienuanbHoro suaa. Haxoxaenue pemenus JIHY metonom
BapHaI{1 IPOU3BOJIBHBIX IIOCTOSHHBIX. /JIex/

10.8

HuTerpupoBanue /Y BHICIINX TOPSIKOB MMyTEM MOHMKEHU mopsiaka. /TIp/

pabora B
MaJIBIX TPVIIIax

10.9

Pemenne JIHY ¢ mocTostHEBIME K03()(DHUIIEHTAMH METOIOM HEOIPEISIICHHBIX
ko3 urrenTos. Pemenne MMHEHHBIX HEOMHOPOAHBIX YPaBHEHHUH C
MOCTOSAHHBIMU KOG (GUIIMEHTAMU METOJOM BapUalluy MIPOU3BONBHBIX
nocTostHHBIX. /T1p/

pabora B
MaJIBIX TPYIIIAx
(o
VHIVBHUYAJIbH

10.10

Pemenue cucrem J1V. Tect no unTerpanbHoMy ucuucienuto u JIY B cucreme

SUOC. /p/

pabora B
MaJIbIX TPYIIax

Pasnen 11. CAMOCTOSATEJIBHASA PABOTA

KontponbeHnas padora. /Cp/

8,6

[MoxroroBka k mpakTuyeckuM 3aaaTusM. /Cp/

32

IMoaroroBka k nekuusiM. [IpopaboTKa KOHCIIEKTOB 3aHATHIA, YUCOHBIX U
JOITIOJIHUTCIBHBIX HSJIaHHfI (1'[0 BOITPOCAaM K pa3aciiaM U riaBaM yqe6HI>IX
W3JIaHHI ), TTIOUCK, aHAJIM3 U OlIEHKa MH()OpMAIINH 110 COJIepKaHUI0 Y4eOHOTO
matepuana. /Cp/

16

11.4

CaMocTOsTeNbHOE U3yYeHHE TEOPETHISCKOr0 MaTepHaia.

1. OueHku ornpeneneHHOro WHTerpania.

2. IlpnMeHeHue ONpeIeIeHHBIX HHTETPAJIOB IS peIICHUS PUKIIaHBIX 3a/1ad.
3. NuTerpan xak (yHKIMS NpeaesoB HHTETPUPOBAHHUS.

4. Pemienne cuctem J1Y.

/Cp/

14

Paznen 12. KOHTAKTHBIE YACBI HA ATTECTALIUIO

12.1

KontponbsHnas padora /KA/

0,4

12.2

3auer /KD/

0,25

Pasnen 13. YACJIOBBIE U ® YHKIITUOHAJIBHBIE PSA/1bI

13.1

Ilonsitue o psage. Ilpocreiimme cBoiicTBa psinoB. I1onoXuTEIBHBIE YUCTOBBIE
panbl. [Ipu3Haku cXOMUMOCTH. 3HAKOTIEPEMEHHBIE PSAIBI. AOCOMIOTHAS U
YCJIOBHAsI CXOAUMOCTS. /JIex/




13.2 YucnoBsle psabl C NONOKUTEIbHBIMY WiieHaMu. [IpU3Haku cXonUMOCTH. 2 pabota B
Heobxoaumpliii mpusHak cxoaumMocTH. [Ipusnak Janambepa. PaaukanbHbIi MaJlbIX Fpynmnax
npuzHak Ko, MHTerpansHetil mpusaak Komm. /TIp/ (o

13.3 IIpn3naxu cpaBHeHNs. 3HaKonepeMeHHbIe panpl. [IpusHak JleltOruma. YemoBHas 2 pabota B
u abcomoTHast cxoqumocty. /IIp/ MaJIbIX TPYIIax

13.4 OyHKIMOHaNbHBIE psAbL. [IoHsATHE O paBHOMEPHOH CXOAUMOCTH Psila. 2
Crenennsie psasl. Teopema AGens. Pasnoxxerne QyHKIUA B CTETIEHHBIC PSIBL.

Pan Teitnopa. /Jlex/
13.5 OynkunonansHbIe psansl. CteneHHbIe psagbl. /T1p/ 2 pabota B
MaJIbIX TPYIIax

13.6 Pa3nojxeHre OCHOBHBIX dJIEMEHTApHBIX QYHKIMHA B paasl Teinopa u 2 pabora B
MaxtopeHra. [IpumeneHne TabnuIpI pocTedmmx pasinoxenui. /Tp/ MaJIbIX IPYyIIax

13.7 CreneHHbIe psIbl B MPUOIMKCHHBIX BRIAUCIeHUX. /T1p/ 2 pabora B

MaJIbIX TPVIIIax

13.8 Beruncienne HHTETPaIoB IPH MOMOIIY CTENEHHBIX psAnoB. [IpubmmkenHoe 2
peuienue AupPpepeHIHaNbHBIX YPABHEHHI C TOMOIIBIO CTEIICHHBIX PsioB. /JIex/

13.9 HuterpupoBanue nuddepeHInaabHbIX YpaBHEHHH ¢ TOMOIIbIO psaaoB. /TIp/ 2 pabora B

MaJTBIX TPYIIIax
13.10 Tpuronomerpuaeckue psaasl. [lorsrtue o psanax Dypse. /Jlex/ 2
13.11 Paap1 @ypeoe. /Tp/ 2 pabora B
MaJIbIX rpynmnax
Paznen 14. TEOPUS BEPOSATHOCTEHN

14.1 BBozHble NOHATHS TEOPUH BEPOATHOCTEH. IIpOCTpaHCTBO 31€MEHTapHBIX 2
coObITHi. OCHOBHBIE TEOPEMBI TEOPHH BEPOSITHOCTEH. Anredpa coObITHI.
DopMyITbI TOTHOM BeposTHOCTH U baiieca. /JIex/

14.2 DneMeHThl KOMOMHATOPHUKH. [IpHIOKEeHUSI KOMOMHATOPUKH K PEIICHUIO 2 pabora B
npodeccuoHaNbHBIX 3a1a4. /I1p/ MaJIbIX TPYIIax

14.3 Anrebpa cobbrtuil. @opMyIIbI CIOXKEHHS U YMHOXKEHUS BeposTHOcTeH. /TIp/ 2 pabota B

MaJlbIX TPYINax

14.4 Cnyqaiinas BennunHa (CB). 3agaHue 3akoHOB ee pacripeaencHus. UncnoBbie 2
xapaxrepuctuku CB. /JIex/

14.5 ®Dopmyra omHOH BeposTHOCTH U (opmyina Baiteca. /Tlp/ 2 pabota B

MaJIbIX TPYIax

14.6 OcHOBHEBIE 3aKOHBI pactpenencHui. /IIp/ 2 pabora B

MaJIbIX rpynnax

14.7 3aKOHBI pacIpeeNICHAs UTsl TUCKPETHBIX b HeMPEepBIBHBIX CIyJaiHBIX 2
BennuuH. /JIex/

14.8 Cryuaitabie Benmnunabl (CB). 3akoHbI pacmpeneneHus U YUCIIOBEIE 4 pabora B
xapakrepuctuku CB. /TIp/ MaJIbIX TPYMIax

14.9 Hopmanbhblii 3akoH pactipenenenus. /IIp/ 2 pabora B

MaJTBIX TPVYIIIax

14.10 | 3akoHs! OonbIIHX Yncen. /Jlex/ 2

14.11 Opnopoansle nenu MapkoBa. TecT o psiiaM B TEOpUU BEPOSTHOCTEH B CUCTEME 4 pabora B
DUOC. Mlp/ MaJIbIX TPyIIax
Paznen 15. CAMOCTOSTEJIBHAS PABOTA

15.1 KonTponsHnas pabora /Cp/ 8,6

15.2 ITonroroBka k nekiusam. [IpopaboTka KOHCIICKTOB 3aHATHH, y4eOHBIX U 8
JOTIOJTHATEIIBHBIX N3AaHUH (IT0 BOIIPOCAM K pa3jieiaM ! IIaBaM yIeOHBIX
W3IaHUI), TOMCK, aHATIH3 U OLICHKa HH(OPMAIIIH TI0 COAEPKAHUIO yIeOHOTO
matepuana. /Cp/

15.3 IToaroroBka K mpakTHYecKuM 3aHaTusM /Cp/ 32

154 CamocTosTenpHas IpopaboTKa TEOPETHUECKOTO MaTepraa 2
Cuyugaitasie nporeccst /Cp/

Paznen 16. KOHTAKTHBIE YACBI HA ATTECTALUIO
16.1 KontponbeHnas padora /KA/ 0,4
16.2 3ager /KD/ 0,25

Paznen 17. MATEMATHYECKAS CTATUCTHUKA




17.1 BapuanuoHHbIH psg, THCTOTPaMMa U MOJIMIOH 9acTOT. OMIHUpUYecKas (yHKIUS 4
pacnpenenenust. [ToHsTHs 0 BEIOOpOUHOM MeToze. TodeuHsle OleHKn
ITapaMeTPOB pacTipenee s U HX IPIMEHEHHE K HaXOXKICHUIO 3aKOHOB
pacIpeneneHus CIyJaifHbIX BeqnauH. /JIex/
17.2 Bri6opounsrnit meron. CraTuctrdeckoe oneHusaxue. /I1p/ 2 pabota B
MaJIbIX rpynnax
17.3 VHTepBanbHbIe OLIEHKH ITapaMeTpoB pactpeaesienus. /Jlex/ 2
17.4 VHTepBanbHbIe OLEHKHN TapaMeTpoB pacipeaeneHus. /I1p/ 2 pabota B
MaJIbIX rpynnax
17.5 IIpoBepka cTaTUCTHYECKUX rUIOTE3. /JIeK/ 2
17.6 IIpoBepka runoTe3bl 0 HOPMaIHHOM 3aKOHE PACIPEIEICHUs TeHEPAIbHON 2 pabora B
COBOKYITHOCTH 110 Kputeputo [Tupcona. /TIp/ MaJIbIX TPYIIax
17.7 MHoromMepHsbIe cIyJailiHble BeTHIUHBL. /JIex/ 2
17.8 ITpoBepka runores o mapameTpax pacrpeiesICHUs TeHePaIbHON 2 pabora B
coBokyrrHocTH. /T1p/ MaJIBIX TPYIIax
17.9 CraTHCTHYECKAN KOPPEISIIIMOHHO-PETPECCHOHHHBIN aHamu3. /JIex/ 2
17.10 | Asymepnsie CB ([ICB). 3akons! pacnpenenenus. [I10THOCTb COBMECTHOTO 2 pabora B
pacrnpezeneHus. YCIOBHbIE 3aKOHBI pacnpeseieHus. /T1p/ MaJIbIX IpyIax
17.11 DJIeMEHTHl MHOXKECTBEHHOTO KOPPEISIIHOHHO-PErPECCHOHHOTO aHam3a. /JIex/ 2
17.12 | Yucnossle xapaxrepuctuxu JICB. /TIp/ 2 pabota B
MaJIbIX rpynnax
17.13 DJIeMeHTBI TUCTIEPCHOHHOIO aHanu3a. /JIex/ 2
17.14 | DneMeHTBI KOpPESLIMOHHO-PEIPECCUOHHOIO aHalu3a. TecT 10 MaTeMaTU4eCKON 4 pabota B
cratuctuke B cucteme DMOC. /TIp/ MaJIbIX TPYIIAax
Pazgen 18. CAMOCTOSTEJIbHASI PABOTA
18.1 KontponpeHnas padora /Cp/ 8,6
18.2 IMoxroroBka K mpaxTudeckuM 3aHATHIM /Cp/ 16
18.3 ITonroroka k nekiusam. [IpopaboTka KOHCIIEKTOB 3aHATH, y4eOHBIX U 8
JOTIOJTHATEIIBHBIX N3AaHUH (IT0 BOIIPOCAM K pa3zeiaM ! IIaBaM yIeOHBIX
W3IaHUI), TOMCK, aHATIH3 U OLICHKA HH(OPMAIIH IO COAEPKAHUIO yIeOHOTO
marepuaina. /Cp/
18.4 CaMocTosITeNTbHOE U3yYeHHE TEOPETHUECKOrO MaTepraia 16
1. MeTons! TOCTPOSHHMS 3aKOHOB pacIpeIeeHHs 10 OITBITHEIM JaHHEIM. MeTox
MOMEHTOB. MeTox MaKCHMaJIbHOT'O TIPAB0IIOA00NS.
2. TIpoBepka CTaTMCTUYECKUX THIIOTE3
3. DneMeHThl MHOXKECTBEHHOTO KOPPEJISIIIMOHHO-PErpecCHonHoro aHanmsa. /Cp/
Pasnen 19. KOHTAKTHBIE YACBI HA ATTECTAIIIO
19.1 KontponbHast pabora /KA/ 0,4
19.2 KoHTaxTHBIE Yachl Ha aTTECTAIIHIO B IIEPHOA YK3aMEHAIIMOHHBIX ceccuit /KD/ 2,35

5. OHEHOYHBIE MATEPHAJIbI

OueHOYHbIC MaTepHabl JUIs MPOBEJCHHS IPOMEKYTOUHOH aTTECTAalMU O0yYaIONIMXCSl IPUBEJICHBI B IPHIIOKEHNH K
paboueit mporpaMMe TUCIUIUIAHEL.

@DopMBI U BHIBI TEKYIIEr0 KOHTPOJS [0 AUCUUILIHHE (MOXYINIO), BUIBI 3aJaHUH, KPUTCPUU UX OLICHUBAHHUS,
pacnpezeneHne 6aIoB 110 BUIAaM TEKYIEro KOHTPOJIS pa3padaThIBAIOTCS PEToiaBaTeIeM JUCIUILIMHEI C Y4eTOM ee CeU(UKI 1
JIOBOZIATCS 10 CBEJICHUS 00YJArONIIXCs Ha ICPBOM yIeOHOM 3aHATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISCTCS IMPENofaBaTesIeM NUCIHUIUIMHBI (MOIYNs) B paMKax KOHTaKTHOH
paboThl U CaMOCTOSATENBHOM PaboThl 0Oyyaromuxcs. s GuKkcupoBaHus pe3yabTaTOB TEKYIIETO KOHTPOJSI MOXKET UCTIONIB30BATHCS
BUOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi iuteparypa




6.1.1. OcHoBHad JIMTepaTypa

ABTOpBI, COCTaBUTEIH 3armaBue Wznarensc Omn. agpec
TBO, TOJ1
JI1.1 |KapacesaP. b. Bricmas MaTtematuka: auddepeHmanb,Hoe HCUUCTSHUE OMCK : https://e.lanbook.com/bg
(YHKITNH HECKOJIBKUX TIEPEMEHHBIX, HHTETPAIEHOE CudAlY,
UCUHCIEeHNE (DYHKIUU OTHOH AEHCTBUTEIBHOI MepeMEHHOM!: 2020

yueOHoe mocobue

JI1.2 | Kapacera P. b. BeIcmias MaTeMaTuKa: JTMHEHHAs are6pa, BEeKTOpHAs OMCK : https://e.lanbook.com/bg
anreOpa, aHa M THIECKasi FTEOMETPHS, BBEICHHE B CubA/IY,
MaTeMaTHYeCKuil aHanu3, TuddepeHnnanrsHoe HCIUCIeHHEe 2019
(hyHKIIMH OHOW AeHCTBUTEIBHON TIEPEMEHHOM: yueOHOe
nocobue
JI1.3 | BacumbeB A. A. Teopus BepOATHOCTEH M MaTEeMaTHUCCKAsl CTATUCTHKA: Mocksa: | https://urait.ru/bcode/45]
YaeOHUK 1 IPAKTUKYM JUIS BY30B IOpaiir,
2020

6.1.2. Jlono/iHuTEIbHAS JTUTEPATYPaA

ABTOpBI, COCTaBUTEIH 3arnasue Wspnatensc On. anpec
TBO, TOI
JI2.1 | Apxanrensckuit A. U., | COOpHUK HHAMBHIYaIbHBIX 3aaHUH 110 MaTEMaTHKE JUIS Cankr- https://e.lanbook.com/bq
Bbaxanos B. U. TEXHUYECKUX BBICIINX y4eOHBIX 3aBefeHui. YacTb 1 [etepOyp
r : JIausp,
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 | ITaket Microsoft Office

6.2.2 Ilepeuyenb npogeccHOHATBHBIX 023 TAHHBIX U UH()OPMALHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | IIpodheccronasnbhbie 6a3bl JaHHBIX: MaTemaTnyeckas 60a3a nanHbpix zbMATH - zbmath.org;

6.2.2.2 | O0mepoccuiickuii MaTeMaTHyeckuil moptai (MHpOpMaIMoHHas cucTema) - http://www.mathnet.ru/;

6.2.2.3 | Mathcad - cipaBo4nuK 1o BeIciieif MaTematuke http://old.exponenta.ru/soft/Mathcad/Mathcad.asp.

6.2.2.4 | UacopMaroHHBIe CTIpaBOYHbIe cucTeMbl: MH(popMannoHHas cripaBogHas cucrema "Tapant” http://www.garant.ru

6.2.2.5 | UadopmarmonHas cripaBouynas cucrema "Koncymsrantllmoc" http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | YueGHble ayqUTOPUH IJIsl IPOBEACHUS 3aHATUH JIEKINOHHOTO THIIA, YKOMIIJIEKTOBAaHHbIE CIIEIIMATN3UPOBAHHON MeOEbIO
M TEXHUYECKIMH CPECTBAMH O0yYEHHUS: MyJIbTHMEIHIHOE 000pYIOBaHHE ISl TPEIOCTABICHHUS YueOHON nH(OpMAaLin
OOITBIIION ayIUTOPUM ¥/HJTH 3BYKOYCHIIMBAIOIIee 000pyI0BaHNE (CTAIIHOHAPHOE HITH TIEPEHOCHOE).

7.2 | YaeOHBIe aymUTOPHH JUTS TIPOBEICHNS 3aHATHH CEMHHAPCKOT0 THITA, TPYIITOBEIX U HHAWBUIYALHBIX KOHCYJIbTAINH,
TEKyIIEero KOHTPOJIS U IIPOMEKYTOYHOH aTTeCTallnH, YKOMIUIEKTOBAaHHBIE CIICIIMAIN3UPOBAHHON MEOENBIO U
TEXHUYECKUMHU CPEACTBaMU 00yUeHUs: MyAbTUMEANHHOE 000pYI0BaHUE W/WIIM 3BYKOYCHIIUBAIOIEe 000pyI0BaHUE
(cTanoHapHOE WM IEPEHOCHOE).
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[TomenieHust 11 CAMOCTOSATENLHON pabOThI, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKON C BO3SMOKHOCTBIO MOJKITIOYEHUS K
cetu "MHTepHET" ¥ 00ECIICUCHUEM JIOCTYIIA B JICKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIbHYIO CPE/ly YHUBEPCHUTETA.

7.4

INomemnteHus A XpaHeHHUs ¥ NPOPUIAKTHYECKOr0 00CTyKUBaHUS y4eOHOTO 000PYIOBAHUSL.




