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1.  Leawn, 3a1a4M U IVIAHMPYeMble Pe3yJabTaThl 00y4eHHUs 10
AUCHUIINHE

K oCHOBHBIM 1I€NISIM OCBOEHUS AUCUMILINHBL «CliennanbHble pa3aeibl MAaTEMAaTUKUY CIIEy-
€T OTHECTH:

- BOCIIUTaHUE y CTY/EHTOB OOIIe MaTeMaTUUYE€CKON KYJIbTYPBI;

- IpUOOpETEeHNE CTyIeHTaMU HIMPOKOI0 Kpyra MaTeMaTHYeCKUX 3HAHUH, YMEHUN U HaBbI-
KOB;

- pa3BUTHE CIIOCOOHOCTHU CTYAEHTOB K MHIYKTUBHOMY M JI€AYKTUBHOMY MBIIIJICHUIO HAPS Ty
C pa3BUTHEM MATEMATHYECKOW UHTYULINH;

- YMEHHUE CTYACHTaMH pa3BUBaTh HABBIKM CAMOCTOSITEILHOIO N3Y4YEHUs! y4eOHOM U Hay4HOI
JIUTEPaTyphl, COACPIKALIEH MATEMAaTUYECKAE CBEICHUS U PE3YJIbTaThl,

- IOJITOTOBKY CTYAEHTOB K JI€TEIbHOCTH B COOTBETCTBUU C KBAIM(DUKALMOHHON XapakTe-
PHUCTUKOI OakayiaBpa IO HalpaBJICHHUIO, B TOM YKCie (OPMHUPOBAHUE YMEHUN HCIIOIB30BATh OCBO-
CHHbIE MaTEMAaTUYECKHUE METO/IbI B TPO(ECCUOHATILHON AEATeNbHOCTH,;

- MOJATOTOBKY BBICOKOKBANU(HUIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHSX IU(PPO-
BOI TypOyJIEGHTHOCTH U BBICOKMX TE€XHOJOIMUECKUX PUCKOB COBPEMEHHOMN IIM(PPOBOI S3KOHOMHUKH.

K ocHOBHBIM 3a71auaM OCBOEHMSI AUCUUILINHBI «CrHenualibHble pa3/ieibl MAaTeMaTUKN) Clle-
IyeT OTHECTH:

- OCBOCHHUE CTYJEHTAMHU OCHOBHBIX MOHSITUNA, METOAOB, (POPMHUPYIOLIUX OOIIYI0 MaTeMaTH-
YECKYI0 MOATOTOBKY, HEOOXOAUMYIO /Ul YCIEIIHOTO pelleH s TPUKIIAAHbIX 3a/1ay;

- (hopmMHupOBaHHME y CTyJEeHTa TpeOyeMoro Habopa KOMIIETEHIIHH, COOTBETCTBYIOLIUX €T0
HaMpaBJICHUIO OJATOTOBKU M 00€CIEUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OOyuenne no aucnuiuinHe «CreHanbHbIC pa3/ielbl MATeMAaTHKI HAMPABICHO Ha (OPMUPOBAHUE
y oOyJarommxcsi cueayrommx kommnereHuuid B cooTBeTcTBUM ¢ GI'OC 15.03.04 «ABTOMaTH3aUs

TEXHOJIOTHYECKUX MPOLIECCOB U MPOU3BOJICTBY», YTBEPXKAEHHBIM NpuKa3zoM MuHoOpHayku Poccun
ot 15.03.2015 N 200:

Koa v HaumMeHoBaHHe KOMIETEH NI

NHaukaTopbl J0CTHKEHUST KOMITe-
TeHIMH

OIIK-1. CiocobOeH aHanmu3upoOBaTh 3a/1a4l
npodeccCHOHATEHOM JIEATEIIBHOCTH Ha OCHOBE
IMOJIOXKEHUH, 3aKOHOB ¥ METOJIOB B 00JIaCTH
€CTECTBCHHBIX HAyK M MAaTEMAaTHKH

NOIIK -1.4. 3naeT npuHIMIHAIBHBIE OCO-
OEHHOCTH MOJEIMPOBAHNS MaTEMaTHYECKHUX,
(bU3nYEeCKUX U XUMUYECKUX MPOLIECCOB,
IpeHa3HauYeHHbIE JJ11 KOHKPETHBIX TEXHO-
JIOTUYECKUX Ipolueccos; GopMynpoBaHue
3a]1a4 yIpaBieHUs

NOIIK-1.1. MUcnionp3yeT OCHOBHBIE 3aKOHBI
JUCIUIUINH UH)XEHEPHO-MEXaHUYECKOT0 MO-
Jyns;

NOIIK -1.2. Mcionb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUIUIMH, IPaBUIIa
MIOCTPOCHHUS TEXHUUYECKUX CXEM U UepTexkeil;
HOIIK -1.3. BnageeT 0OCHOBHBIMHA METOJAMU
TEXHUKO-?KOHOMHYECKOTO aHaJIn3a, HaBbIKa-
MU COCTaBJICHHs PabOYMX MPOEKTOB B COCTA-
BE TBOPYECKON KOMaH/IbI,

OIIK-2. Criocoben ¢popMymupoBaTh 3a1a9u
npodeccHoHaNbHOM IeATEILHOCTH Ha OCHOBE
3HaHUH, MPOQUIBHBIX Pa3/IeJIOB MaTeMaTHYe-
CKUX M €CTECTBEHHOHAYUYHBIX JUCIHUILINH

NOIIK -2.1. 3HaeT NpUHUUIIBI YIIPABIEHUS U
CTPYKTYpPY aBTOMAaTHYECKUX CUCTEM; OCHOB-

HBIE BUJbI CHCTEM YIPABJICHUS U COBPEMEH-

HBIE CPEJCTBA aBTOMATHU3alM1; OCHOBHBIE




(Moyein) HaIpaBJICHUS TPUMEHEHUS KOMIIBIOTEPHOMN
TEXHHUKU ¥ UH()OPMAIIMOHHBIX TEXHOJIOTUH B
pEeIlIeHNH 3aa4 yIpaBIeHUs 1 aBTOMaTU3a-
LHn;

NOIIK -2.2. YMeeT opueHTHpOBAaTHCA B OC-
HOBHBIX 33/1a4aX aBTOMAaTH3aI[MH; BEIOUPATH
IPOrpaMMHOE 0OecTieyeHUE ISl PEeLICHH
KOHKPETHBIX 3a/1a4 aBTOMAaTU3AIIUN; TTPUME-
HSATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYY-
HBIX JUCIUTUIMH U METOJIbI MATEMATHIECKOTO
15 ananu3za yist TEOPETUYECKOTO MOAETUPO-
BaHUs TEXHUYECKUX CHUCTEM M 00pabOTKH pe-
3yJIbTaTOB SKCIEPUMEHTAIBHBIX UCCIIEI0BA-
HUM;

HOIIK -2.3. Baageetr HaBBIKaMU HUCIIOJIB30-
BaHUs KOMIIBIOTEPOB KaK 3JIEMEHTOB CUCTE-
MBI aBTOMaTH3aI[UU, COBPEMEHHBIMU METO-
JTaMH MaTeMaTH9IeCKOro aHaIM3a U MOJICITH-
poBaHus, YTOOBI 3PHEKTHBHO peraTh CIOXK-
HBIC HAYYHBIC U TEXHUYECKUE TIPOOIEMBI
yrpaBIeHUs

2. MecTO TMCHUILTHHBI B CTPYKTYpPe 00pa3oBaTe/bHOM MPorpaMMbl

HI/ICHI/IHHI/IHa OTHOCHUTCA K 00s3arenpHOl yacTth Onoka Bl MOIIYJ'IL «MareMaTHuecKue U ecTe-

CTBCHHO-HAY4YHbIC NTUCHUILIIXUHBI.

JucuunnuHa «CrernuanbHble pasieibl MaTeMaTHKIn» 0a3upyeTcsl Ha CIEAYIOIINX, MPOMIEHHBIX THC-

HUTUINHAX .
- IMHEWHas anredpa;
- MaTEMATUYECKUI aHAIU3.

ZLI/ICI_[I/IHJII/IHa «CHGI_II/IaJ'IBHLIe pas3aciibl MaTEMATHUKU» JIOTUYCCKU CBA3daHA C MOCICAYIONIUMU JUC-

IUILIAHAMU: .

B obazamenvron vacmu:
¢u3uka,
TCOPCTUYCCKAA U MPUKIIagHAA MCXAaHUKA,
CHUCTEMBI aBTOMAaTU3HPOBAHHOIO TPOEKTUPOBAHMS,
TEOpHUsl aBTOMaTHUYECKOTO YIIPaBJICHHUS;
MOJIETTUPOBAHUE CUCTEM YIIPABJICHMS,
OCHOBBI 9KOHOMUKY,
COBPEMEHHBIE TEXHUUECKUE CPEJCTBA U3MEPEHNUS;
KOMIIBIOTEPHBIE CUCTEMBI 00paOOTKHU 3KCIIEPUMEHTAIBHBIX JaHHBIX
nporpaMMHUpOBaHrUC U OCHOBEI aJIrTOPUTMHU3AIIUU.

B uacmu, ghopmupyemoii yuacmuuxamu obpazo8amenbHuiX OMHOUWEHUT:
MPOMBIIIJICHHBIE POOOTHI U pOOOTOTEXHUUECKUE KOMILIEKCHI;
® MHKPOIPOLECCOPHBIE CUCTEMBI YIIPABIICHUS;

B anexmuenwix oucyuniunax:

® IIpOrpaMMHOE 0OeCreueHHE CUCTEM YIIPABICHMUS,
e JUCTAIlIOHHOE MMPOTrPaMMUPOBAHHE POOOTOB.



3. CTpykTypa U cofepKaHue TUCHUIINHBI
OO01mmas Tpy10eMKOCTh TUCIUIUTHHBI COCTABISIET § 3a4eTHBIX eUHMUIT -288 4acos.

3.1. Buabl yueOHOI1 padoThI M TPYA0EMKOCTh

n/n Buj yueOHoi1 padoThI Koawecrso Cemectp 3 Cemectp 4
4acoB
AyYAUTOPHBIE 3aHATHS 144 72 72
B ToM uucne:
Jlexkuun 72 36 36
!
CeMmuHapCKue/IPaKTHUCCKUE 3aHATHS 72 36 36
2
JlaGopaTopHble 3aHATHS
3
CamocrosiTesibHas pabora 144 72 72
IIpomeskyTOYHAs aTTeCTAUMSA
9K3aMeH €) €) €]
Hroro 288 144 144

3.2. Temarnyeckuid miaH H3YYCHUA TUCHUIIJINHBI

Pasmemién B npunoxxenuu 1 x pabodeii mporpamme.
3.3. Conep:xkanue pa3iesjioB IUCHUIINHbBI

BBenenune
[Ipeamer, 3agaun U cofep:kaHue TUCUUILUIMHBI. OCHOBHBIE 3Tallbl Pa3BUTUS JUCUUILIUHBI. CTpyK-
Typa Kypca, €ro MeCcTO M poJib B TIOJITOTOBKE OakajiaBpa, CBS3b C IPYTUMHU JUCIUTIITHHAMMU.

Tperuii cemecTp
Paznen 1. UncioBble H GyHKIHOHATBbHBIE PSI/IbI

Tema 1.1. Yucnossle psasl. CxogumocTs U cyMMa psja. Heobxonumoe ycnoBue cxoaumo-
ctu. [eiictBus ¢ psgamu. CBONMCTBA YUCIIOBBIX PSAAOB. 3HAKOMNOJIOKUTENbHBIE Psiibl. I'apMoHnye-
ckuii pan. IIpu3Haku cpaBHEHUS.

MeTto1bl McCeI0BaHUS CXOUMOCTH MOJIOXKUTEIBHBIX PAJIOB: JOCTATOYHBIE NMpU3HaKku [la-
namOepa, Komm, uaterpanbubiil npusHak Komm.

Tema 1.2. 3nakouepenyromuecs psaasl. [Ipusnak JleitOanma. AOGCOMOTHAS M yCIOBHAs CXO-
JMMOCTb 3HaKOIIepeMEeHHBIX psAoB. O0o0meHHble npu3Haku Jlanambepa u Ko,

Tema 1.3. CreneHHbIC bl B UX cBOKCTBa. Teopema AGens. VHTepBaI U paguyc CXOIH-
MocTH. [luddepeHirpoBanne 1 UHTETPUPOBAHUE CTETIEHHBIX PSAIOB.

Tema 1.4. Psanpr Teiinopa u Makiiopena. Y ciioBrue pazioxXuMocT GyHKIIUU B psi Tenmopa.
Paznoxenue HeKOTOpBIX QyHKUUH B pan Teinopa. [lpumeHeHne cTeneHHbIX psAI0B B MPUOIHKEH-
HBIX BBIUYHCICHUSIX.

Tema 1.5. Tpuronomerpudeckue pssl @ypre. OCHOBHas 3a7aya rapMOHMYECKOTO aHATTU3A.
OpTOroHaNbHOCTh CUHYCOB M KOCUHYCOB. Psiniel Ddypbe ast GyHKUMi ¢ mepuoaom 27 . YciaoBus
Hupuxie.

Tema 1.6. Paznoxenue B psing @ypbe YETHBIX M HEUETHBIX (YHKIUH, QYHKIUN C MpoU3-
BOJIBHBIM IIEPUOJIOM, HeTleproandeckux ¢pyHkuuit. O6001meHHbIi psag Dypbe.




Pa3nea 2. O0bikHOBeHHBbIE 1M PepeHnATbHbIC YPABHEHUS

Tema 2.1. Jluddepennuanpabie ypaBHEHUST IEPBOTO Mopsaka. BBenenue. 3amauu, mpuBo-
msiue K auddepeHnnanbHbIM ypaBHEHUSM NIEPBOTO MOpsiika. OCHOBHBIE MOHATUS OOBIKHOBEHHBIX
muddepeHManbHbIX ypaBHEHUH nepBoro nopsnka. [locranoBka 3agaun Komm. Teopema cyme-
CTBOBaHUS U €AMHCTBEHHOCTH pemieHus. O011ee u 4acTHOE pelieHus, OO 1 YaCTHBIN WHTErpa-
abl. ['eomerpuueckuii cMbIca 001ero MHTErpaa.

YpaBHEHUS C pa3AeSIOMIUMICS IEPEMEHHBIMU, OJTHOPOJHBIC TU(depeHIInaIbHbIE ypaBHE-
HUS, YpaBHEHMs B IOJHBIX JU(epeHnmanax.

JIuneliHble 1.y. epBOro nopsiaka U ypasHeHus bepHysum. PenieHue nuHEMHBIX ypaBHEHUN
METOI0M BapHualMy IPOU3BOJILHON IOCTOSHHON, METOJIOM ITpou3BeaeHu bepHyiim.

Tema 2.2. Iluddepennuanbable ypaBHEHUS BHICIIUX MOpsaKoB. @opmsl 3anucu auddepen-
LUAJILHOTO ypaBHEHUs N-ro nopsaka. O6mee u yactHoe pemenus. [locranoska 3angaun Ko, kpa-
€BOH 3a1a4yu. IHTerpupoBaHue METOIOM ITOHMKECHUS NIOPsIIKA.

Tema 2.3. Jluneitnsie ogHopoaHbie AuddepeHnaibable ypaBHeHUs: N — 1o mopsaka. O6-
M€ CBOMCTBA PELICHUI TMHEWHBIX OJHOPOIAHBIX TU((hepeHINaTbHBIX YPaBHEHUI N — ro mopsiaKa.
ITonatue ¢GyHIAMEHTAJIBHOM CHCTEMbI PELICHUN JIMHEHHOro OJHOPOAHOro AuddepeHInanbHOro
ypaBHEHHsI N — IO TMOPSIKA, €€ MOCTPOCHUE IS YPaBHEHUH C MOCTOSHHBIMH KO3 (UIIMEHTAMH.
XapakTepucTuiyeckoe ypaBHeHHe. Bu yacTHbIX pelieHnit JMHeHHOro oAHOpoAHOro AuddepeHu-
QJIBHOTO ypaBHEHHUS N — ro MopsJKa B 3aBUCUMOCTH OT BU/Aa KOPHEW XapaKTepUCTHUECKOIO ypaB-
HEHMSL.

Jlunetinbie HeoHOpOIHBIE MU epeHnnanbHbIe ypaBHEHHS N — IO MOPSAKA ¢ TOCTOSHHBIMA
kodpduurentamu. Teopema o CTpyKType OOILEro peuieHus Takux ypaBHeHHH. Merton moabopa
YaCTHOTO PEHICHHUs (METOJI HEONpPEeAEICHHBIX K03()(OHUIIMEHTOB) UIS Pa3IMYHbIX CIIEHUAIBHBIX BH-
JI0B IIPaBOi yacTu.

Jlunelinple HeomHOPOAHBIE AU(QepeHInaTbHbIE YPaBHEHUSI BTOPOTO Hopsiaka. MeTos Ba-
pHAaLMU POU3BOJIBHBIX OCTOSHHBIX.

Tema 2.4. Kpaessie 3aaun. 3a1aun Ha COOCTBEHHBIC 3HAUCHHUSL.

Tema 2.5. Cuctembl 0OBIKHOBEHHBIX A depeHnaIbHbIX ypaBHeHUH. OCHOBHBIC MTOHATHS.
HopMmaibHble cucTemMbl JTUHEHHBIX OJHOPOJIHBIX W HEOJHOPOAHBIX IU(pdepeHINaTbHBIX ypaBHE-
Huil. Pemenue nMMHENHHBIX OJHOPOIHBIX M HEOJHOPOJHBIX CHUCTEM OOBIKHOBEHHBIX IU(GepeHIu-
QJIbHBIX YPAaBHEHUH C MOCTOSIHHBIMU KOA(PPUIIUECHTAMH.

YerBepThlid cemecTp

Paznen 3. Teopusi pyHKUM KOMIJIEKCHOW TepeMEHHOI U ONepaluoHHOe UCYUCIeHHe

Tema 3.1. DyHKIHUSA KOMIUIEKCHOTO NepeMeHHOoro. [IpencraBnenne GyHKIMN KOMILIEKCHO-
ro MEPEMEHHOr0 KaKk OTOOpa)KeHUS MIOCKUX MHOXECTB. OCHOBHBIE 3JIeMEHTapHbIe (PYHKIUN KOM-
IJIEKCHOTO NEPEMEHHOI0, OTIIMYNUTENBHbBIE CBOWCTBA HA KOMIUIEKCHOH TNIOCKOCTH.

Tema 3.2. Tlpenen u HenpepbIBHOCTH (HYYHKIIMHA KOMILIEKCHOTO repemenHoro. uddepen-
uupyemocts. Ycaosust Ko - Pumana.

Tema 3.3. MHTerpan ot GyHKIHH KOMIUIEKCHOTO IMTEPEMEHHOTO. 3aBUCUMOCTD OT ITyTH HWH-
TerpupoBanus. MHTerpansl ot aHanuTHueckux GyHkumid. Teopembl Ko 1i1st oJHOCBsA3HOM 00671a-
CTH W JUIS CIIOHOTO KOoHTypa. MHTerpampHas ¢opmyrna Komm. MHTerpanbHOe mpencTaBlieHHE
MIPOU3BOIHON OT aHATTUTUYECKON (PYHKIIHU.

Tema 3.4. OyHKUMOHAIBHBIE PAIbI, CTENIEHHbIE PAABI 111 (PYHKIHUU KOMIUIEKCHOTO Iepe-
menHoro. Teopema Abens. Psanapt Teiinopa u Jlopana. O61acTb CXOAUMOCTH PSIIOB B KOMILIEKCHOM
wiockocTd. Hynmu u ocoOble TOUKM aHATUTHYEeCKON (QYHKIMH, UX KiIaccuuKarms.

Tema 3.5. Teopus BbIUETOB, OCHOBHAs TEOpEMa O BbIUeTax. Bruncienne BbIYETOB OTHOCHU-
TEIbHO 0COOBIX TOUEK. BhiunciieHne KOHTYPHBIX HHTErpajioB ¢ TOMOIIbIO BBIYETOB.



Tema 3.6. OnepannonHoe ucuncinenue. Onpenenenue npeodpazopanus Jlamnaca. [lonstus
opuruHaia u uzoopaxkenus. CBoicTBa nmpeodpazoanus Jlamnaca. Tabauia n3o0pakeHu dJIeMeH-
TapHBIX GYHKIUH.

O6parHoe npeoOpazoBanue Jlamnaca. Paznoxenue panuoHanbHOW APpOOH HA MPOCTEHIIHE.
OnepannoHHbIi MeTO peteHust TuddepeHInaIbHbIX YpaBHEHUH.

Pa3nen 4. Teopusi BeposiTHOCTEH M MaTeMAaTHYeCKAasA CTATHCTHKA

Tema 4.1. Beenenue. DnemeHTsl KOMOMHATOpUKU. [IpaBuiia cyMMBbl U IPOU3BEAEHUS KOM-
ounatopuku. CoennHeHus (pa3MelleHus, IepecTaHOBKH, COYETAHU).

[Ipeamer Teopum BeposTHOCTEH. Buabl cinyyaitnbix coObituii. Kimaccuueckoe, craTuctuye-
CKO€ U T€OMETPUYECKOE OIPEIeNICHHs BEPOATHOCTH MOSBICHUS COOBITHSL.

Tema 4.2. Anrebpa coObiTuii. Teopembl CIOXKEHUS BEPOSITHOCTEH IS HECOBMECTHBIX H
COBMECTHBIX COOBITMH, TEOPEMbl YMHOKEHHSI BEPOSITHOCTEH Ul 3aBUCHUMBIX M HE3aBHCHMBIX CO-
ObrTHii. @OopMyIIBI MOJIHOW BEpOSTHOCTH, bepnymnu. JlokansHast u uHTerpanbHas TeopemMsl Jlarma-
ca.

Tema 4.3. Cnyuaiinsie Bennuunbl. [ToHATHE 3aK0HA pacnipeieTIeHus JUCKPETHON CITydaitHOH
BEJIMYMHBI U CIIOCOOBI ero onucaHus. OCHOBHbIE 3aKOHBI pacIpeesIeHUs] TUCKPETHOM CitydaiiHOH
BEJIMYHHEI (TUIIEPreOMETPHUSCKHN, OMHOMUAIBHBIN, pactipenenenue [lyaccona).

Tema 4.4. YucnoBble XapaKTEPUCTUKHU IUCKPETHBIX CIydailHbIX BeIMYMH. MaTeMaTuueckoe
OKHMJIAHHUE U JUCIIEPCUS CIIyHalHbIX BEJIMYMH, NX BEPOSITHOCTHBIA CMBICI M CBOWCTBA.

HenpepsbiBHble ciyyaiinble BeauuuHbl. IHTerpanbHas GyHkuus pacupenenesus. [InotHocts
BepoATHOCTEH. CBS3b MEXAY MHTETpaJIbHON (PYHKIIMEN pacnpelesieHns U IUIOTHOCTBIO BEPOSITHO-
cTeil. MaTemMaTHuecKoe 0KUIaHNUE U IUCIIEPCHs] HENTPEPBIBHOM CIIy4aiiHON BEJIMYUHBL.

Tema 4.5. OCHOBHbIE 3aKOHBI PACIIPEAEICHUS HENIPEPHIBHBIX CIIy4allHbIX BEIMYUH. PaBHO-
MEpPHBIH, NTOKa3aTeNbHbIN 3aKOHbl. HopMallbHBIN 3aKOH pacnpeneseHus. BeposTHOCTh nonagaHus
HOPMaJIbHO pAaCMpPEICICHHON CIy4YalHOW BEJIWYMHBI HA MPOM3BOJIbHBIM KOHEUHBIM MHTEPBAJ, HA
MHTEpPBaJl, CHAMMETPUYHBIN OTHOCUTEIBHO CpeHero 3HadeHus. [IpaBuio Tpex curm.

Tema 4.6. IIpenensHble TeOpeMBbl Teopun BeposiTHocTeld. HepaBencTBo YeOnimena. Teopema
YeoOnimeBa. Teopema bepuymnu. LlenTpansHas npeaenbHas TeopemMa.

Tema 4.7. OcHOBHBIC 337]aud MATEeMaTHYECKON CTAaTUCTUKHU. BriOopounbiii mMerona. I'ene-
pasibHasi COBOKYNMHOCTb M BbIOOpKa. CTaTucTHYecKkoe pacrpeeneHue Bbioopku. [locTpoenue sm-
MUPUYECKON (PYHKIIMU pacIpeseleHts] BHIOOPKH, MOJIUIOHA U TUCTOIPaMMbl OTHOCUTENbHBIX Ya-
CTOT.

Tema 4.8. Toueunble U HHTEpBAJIbHBIE OLICHKH MTapaMeTpoOB pactipeneneHus. TpedoBanus
TOYEYHBIM OLIEHKaM: HECMEIIEHHOCTb, COCTOSTEIbHOCTh, 3(pdekTnBHOCTE. BriOOpOoUHas cpenHss.
Br16opouHas u ucripaBieHHas AUCIIEPCUM. Y TIPOLEHHBIE METO/bI pacueTa CTaTUCTUYECKUX Xapak-
TEPUCTHK BBIOOPKH.

HHTepBanpHbIe OLCHKU. /[OBEPUTENBHBIM UHTEPBAI I MATEMAaTUYECKOTO OXHUAAHUS IPU
U3BECTHOM CPEIHEM KBaJpaTHUYECKOM OTKJIOHeHuu. Pacnpenenenne CteroneHTa. JloBepUTENBHBIN
MHTEpBaJl JUIsl BHIOOPOUHOM CpeaHell Mpu HEU3BECTHOM CpPEJHEM KBaIpaTUYECKOM OTKJIOHEHHH.
Cay4ait Manoit BBIOOpKHU.

3.3. TemaTruka npakTH4ecKHX 3aHATHH MO AUCHHUILINHE
«CHCIII/IaJIbele pa3aejibl MATEMATUKN

No 3angTns Tema 3anaThs
Cemectp 3
Psaabl. Yucnoseie psaasl. CxoquMocTh U cymma psna. Heobxomu-
1 MO€ YCIIOBUE CXOJAMMOCTHU. 3HAKOIOJOXKUTEIbHbIE psnbl. [Ipu-

3HAaKW CPaBHCHMUS.

HpI/IMeHeHI/Ie JO0CTAaTOYHBIX IPHU3HAKOB CXOAWMMOCTHU IIOJIOKH-
TCIIBHBIX PAOOB: I[anaM6epa, KOI_LII/I, HWHTCTPAJILHOI'O IIPU3HAKaA




Kommm.

3nakouepenyrommuecs psabl. [pusnak Jleitoauma. AGcomoTHas 1
YCIIOBHAsI CXOJUMOCTh 3HAKOIEPEMEHHBIX psoB. O000IIEeHHBIE
npusHaku anam6epa u Komu

CreneHnsie psAasl U UX cBocTBa. Teopema Abens. WMHrepBan u
panuyc cxomumoctu. Psanel Teisopa m MakiopeHa. YcnoBue
paznoxxumoctu pyHkuuu B psan Teitnopa.

Psanwr Teitnopa m Maknopena. PasnoxxeHre HEKOTOPBIX (DyHKITHIA
B psn Teitnopa.

HpI/IMeHeHI/Ie CTCIICHHBIX psAOO0B B HpI/I6JII/I)KeHHBIX BBIYUCICHUAX.

Tpuronomerpudeckuii psg Dypoe. Paznoxenue B psag Pypbe
TIepHONYECKX (GYHKIHIT ¢ mepuoiomM | = 27

Paznoxenue B psag @ypbe 4ETHBIX M HEUCTHBIX (PYHKIUH, QYHK-
U C MPOU3BOJILHBIM IEPUOJIOM, HETIEPHONICCKIX (YHKITUH

Anddepennuanbubie ypaBHeHusi. Pemienue a.y. mepBoro Imo-
pdaaka € pasgCJICHHBIMU U PasACIAIOIUMUCA IICPEMECHHBIMU, O/1-
HOPOJHBIX [1.y.

10

JIunelHble 1.y. IEpBOrO NOPSAAKA U ypaBHeHUE bepHyn. Meton
BapHaly IIPOU3BOJILHOU TOCTOSHHOM, METOJ IPOU3BEICHUI
beprymn.

11

Juddepennnanbable ypaBHEHUsI BBICHIMX MOpsiakoB. WHTerpu-
pOBaHUE YpPaBHEHUI METOJIOM MOHMKEHHS TTOPSJIKA

12

JIuHeitHble oHOpPOHBIE N.y. N —To nopsaka. Iloctpoenne Qyn-
JAMEHTAJIbHOM CHCTEMBI PELICHUN ISl YPABHEHUM C ITOCTOSHHBI-
MU Kod(ppuImeHTamu.

13

Pemenne IMHEMHBIX OAHOPOIHBIX A.Y. N —TO MOPSAJAKA C IOCTOSH-
HbIMU KO3(uLmeHTaMu B 3aBUCUMOCTH OT BHJa KOpPHEH Xapak-
TEPUCTUYECKOTO YPABHEHUS

14

JluneiHble HEOMHOPOAHBIE A.Y. N-ro mopsaka. Meroa mondopa
YaCTHOTO PEUIEHUs ISl PAa3JIMYHBIX CIIEIHUABHBIX BUIOB MPaBOH
YaCTH.

15

JIuHeliHble HEOAHOPOAHBIE N.y. N-ro mopsaka. Merox moxdopa
YaCTHOT'O PELIEHUs Ul Pa3IMYHBIX CIIELMAIBHBIX BUIOB IIPaBOU
qacTH (IPOJOIKEHHUE).

16

Pemienne MMHENHBIX HEOAHOPOIHBIX JI.y. BTOPOTO MOPSIAKA C IO-
CTOSTHHBIMHU KO3 (UIIMEHTaMH METOJ0M BapHalluyd MPOU3BOJIb-
HBIX TTOCTOSTHHBIX

17

KpaeBHe 3amauu. Pemenue 3amaqyn Ha COOCTBEHHBIC 3HAUCHUS

18

Pemennie HOpManbHBIX CUCTEM JMHEHHBIX AUPPEpeHIrnaTbHbIX
YPaBHEHUN METOJOM HUCKIIOYECHHUS.

Cemectp 4

Teopust pyHKUMH KOMIUIEKCHOH nepeMeHHOH. DyHKIINSA KOM-
riekcHo# nepemenHoi (PKII ) kak 0ToOpaXkeHHe MIOCKUX MHO-
xecTB. OcHOBHBIE nteMeHTapHble DKIT

Ycnosusa Komm-Pumana. Ananutnyeckue GyHKIMu

Konrypasie naterpanst or @KII. Berancienne nHTErpagos ¢ mo-
MOIIbI0 MHTErpasibHOM (hopmyssl Komu

Psaner B koMruiekcHoii obnactu. Psaner Teiinopa u Jlopana. Pas-
noxxeHue B pan Tennopa anementapHbix OKII

IIpuMeHeHnEe TEOpUH BBIYETOB K BBIYMCIECHUIO KOHTYPHBIX HWHTE-
rpajoB




6 OmneparmmonHoe ucuucienue. [Ipsmoe npeodpazoBanue Jlammaca.
Haxoxxaenne n3o0pakeHuii (yHKIM-OpUTHHAJIOB.
O6parnoe npeobOpazoBanue Jlamnaca. OneparmoOHHBIA METOJ pe-

7 mennst 3aaaun Komm [u1st TuHEeHHBIX AuQepeHInaTbHbIX YPaB-
HEHUH C MOCTOSHHBIMU KO3 uimeHTamu.

8 KonTponbHbIil TECT M0 Teopun PYHKIUI KOMITJIEKCHON NepeMeH-
HOM.
Teopus BeposiTHOCTEH. HerocpencTBEeHHBIN TOACUET BEPOATHO-

9 CTH TOSIBJICHUS CIy4alfHOTO COOBITHS Ha OCHOBE KJIACCHYECKOIO
oIpeeIeHUs

10 3ajaur Ha IPUMEHEHHUE OCHOBHBIX TEOPEM TEOPHH BEPOATHOCTEN

11 ®opmyia noaHou BepostHocTH. Dopmyna bepHyium, ToKaibHas
Y MHTErpajibHas Teopemsl Jlamnaca

12 [TocTpoeHue 3aKOHOB pacnpeneneHus A TUCKPETHBIX Cllydai-
HBIX BEJIMYUH

13 [TocTpoeHne 3aKOHOB pacnpeneneHus A TUCKPETHBIX Cllydai-
HBIX BEJUYUH (ITPOJODKEHHE)

14 Boruucnenue HHCIIOBbIX XapaKTEPUCTHK JMCKPETHBIX M HEpe-
PBIBHBIX CITyYalHbBIX BEJIMYUH.

15 3aaun Ha 3aKOHBI paclpeie]ICHUs] HENPEPhIBHBIX CIyYalHbIX Be-
JTUYUH
JJieMeHThI MaTeMaTH4YecKo craTucTukM. [locTpoenue smnu-

16 pUYECKO (YHKIUHU pacrpenesieHus] BRIOOPKH, MOJUTOHA M TH-
CTOrpaMMbl OTHOCUTEIbHBIX YaCTOT.

17 Brruncienne TO4€YHBIX M HHTEPBAIBHBIX OLICHOK

18 KoHTpOobHBIN TECT 0 TEOPUH BEPOATHOCTEH U MAaTEMaTUUYECKOU
CTaTUCTUKE

4. YueOHO-MeTOAMYECKOE U HH(POPMAITMOHHOE 00ecTiedeHue

4.1. HopmarTuBubie 10kyMeHTbl 4 'OCTb1

®I'OC 15.03.04 «ABTOMaTH3aLMs TEXHOJIOTMUECKUX MPOLIECCOB U MPOU3BOICTBY, YTBEPKIEH
npukazoM Muno6praayku Poccun ot 15.03.2015 N 200.

OIl «Hanpasnenue noaroroBku 15.03.04. «ABTOMaTu3anusi TEXHOJIOTUYECKUX MPOIIECCOB U
npou3BoicTBY». HanpasnenHocTs (po¢uis) «PoboTs! 1 poboToTeXHUYECKHE yeTpoiicTBa». ['ox
Havana oOyuenus — 2023. 2023 r.

Axkanemudeckuil ydeOHbIN miaH mo HampaBieHuto noarotoku: 15.03.04 . «ABromaruzarus
TEXHOJIOTUYECKUX MPOIECcCOB M Mpou3BoJACTB». IIpoduns «PoOoTsl M pobOOTOTEXHUYECKHE
yctpoiictBay. ['on Habopa 2023-2024. 2023 r.

Vka3 Ilpesunenta Poccuiickoit ®enepaunu ot 01.12.2016 Ne 642 «Crpaterun HayudHO-
TEXHOJIOTMYECKOro pa3Butus Poccuiickon denepanum.

[Ipuka3 MunuctepctBa oOpa3zoBanus U Hayku Poccuiickoit denepanun ot 23.08.2017 Ne 816
«O06 yrBepxkaenuu [lopsaka npuMeHEeHUs! OpraHu3aUsIMH, OCYIIECTBIIIONIUMHI 00pa3oBaTeb-
HYIO JIeSITeIbHOCTD, AJIEKTPOHHOTO O0YYEeHHs, TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHI
NIPU peann3anuu 00pa3oBaTeIbHBIX TPOTPaMM)».

4.2. OcHoBHAsI JUTEpPaTypa:

1. 3ybxos B.I'., JIsxoBckuii B.A., Mapteinenko A.U., Munocues B.b., [Tymkaps E.A. Kypc
MaTEeMaTUKHU JIJIi TEXHUYECKUX BBICHINX yueOHBIX 3aBeneHuit. M.: MITUY, 2012. 400 3xk3.
https://e.lanbook.com/
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2. Kynpsasues JI.J[. Kpatkuii kypc marematuueckoro ananusa. T.1. uddepenunansnoe u uH-
TEeTrpaIbHOE UCUNCICHUs (PYHKIUN OAHON mepeMeHHOU. Psaapl: YueOHuK [DNeKTpOHHBIN pe-
cypc]: yueb. - DnektpoH. naH. - MockBa: ®@usmarnut, 2015. - 444 c. [Pexum mocryna:
URL.: https://e.lanbook.com/book/71994 - 3ari1. ¢ skpaHa. ]

3. I'mypman B.E. Teopust BeposiTHOCTEH M MaTeMaTudeckas CTaTHCTHKA. 12-e m3n. crep. M.:
IOpaiir, 2013. — 479 c., 139 k3.

4.3. JlonoTHUTEIbHASI JIUTEpaTypa:

1. Munocues B.b., Mapteinenko A.U., JIsxosckuii B.A., 3yokoB B.I'. Kypc Bricmieit matema-
KA. Yueonoe mocobue. Yacts 1.M.: MI'1Y, 2007; Yacte 2.M.: MI'1Y, 2007. Yacts 3.
M.: MI'1VY, 2011. 400 >k3. https://e.lanbook.com/

2. J.M. bonynog, JL.K. Kuiiko, H.H. ITyctoBoiitoB, O./. TkaueHko Psapl. DiieMEHTBI TEOPHUH.
Bapuantel PI'P. MeToandeckue ykazaHus 1Jid CTYJIEHTOB IIEPBOr0 Kypca BCEX CIEIUaIbHO-
crei. MITY «MAMM», «kad. «Beicmas wmarematukay, 2010. — 101 c.
[http://lib.mami.ru/lib/content/elektronnyy-katalog. DaekTponHsIii pecypc.]

3. Koran E.A. O0bikHOBEHHBIE TU(PepeHIaIbHbIe YPABHEHUS U BAPHALIMOHHOE HCYHCIICHHE
B MPWIOKEHUH K pacu€Ty aBTOMOOWJIBHBIX KOHCTPYKIUH. YueOHOe MocoOue Mo IUCIH-
winHe «Marematukay Uil CTyI€HTOB Beex crneunanbHocteil. M.: MAMMU, 2010. 200 k3.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekrponHsIii pecypc.

4. Koran E.A., Kykosa I'.C. Teopus ¢pyHKIMI KOMIUIEKCHOW TTepeMeHHOl/ Y4ueOHoe mocodue.
M: Mockockui nmoautex, 2019. 180 ¢. — 100 3xk3.

5. Koran E.A. DnemeHTbI TEOpUM BEPOSTHOCTEN M MAaTEMAaTUYECKONW CTaTUCTUKU. YueOHOe 1o-
cobue nmo aucuuiiuHe «MareMaTuka» AJid CTYIACHTOB, 00YYarOIIMXCs MO CIeNUaIbHOCTH
«ABTOoMoOuUIe- u Tpakropoctpoenue. M. 2007. — 224 c. 423 k3.

6. Koran E.A., IOpuenko A.A. Teopust BeposTHOCTEH M MaTeMaTUYECKOW CTATUCTHKHU: y4uel-
Huk / M.: UHOPA-M. 2019. 250 c. (Breicmiee odbpazoBanue: bakamaspuar).

4.4. JaexkTpoHHBbIE 00pa3oBaTebHbIE PecypChl

[IpoBeneHue 3aHATHII U aTTeCTallU BO3MOXKHO B JMCTAHIIMOHHOM (popmare ¢ MPUMEHEHHEM CH-
CTeMbI AUCTaHIMOHHOTO 00yuenust yuuepcurera (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX Kades-
poii «MaTtemaTHKa» JJIEKTPOHHBIX 00pa3oBaTeNnbHBIX pecypcoB (DOP) mo Bcem paszmenam mpo-
IrPaMMBI..

Jucnnnmmza Mapmipyt
Psinp https://Ims.mospolytech.ru/local/crw/course.php?id=3377
JuddepeHnnansHbie https://Ims.mospolytech.ru/course/view.php?id=4396
YPaBHCHUS
Teopus pyHKIHIA KOM- https://Ims.mospolytech.ru/course/view.php?id=1219

IIJIEKCHOU NIEPEMEHHOMN U
OICPaiMOHHOC UCUHUCIIC-
HHUC

Teopust BeposSTHOCTEMH https://Ims.mospolytech.ru/course/view.php?id=573
Marematrueckas crati- | https://Ims.mospolytech.ru/course/view.php?id=720
CTHUKA

Pazpaborannbsie DOP BKIIOUAIOT TPEHUPOBOYHBIE U HTOTOBBIE TECTHI.
[Mopsimox mpoBeneHust paboOT B TMCTAHIIMOHHOM ()OpMaTe YCTaHABIMBACTCS OTIEIBHBIMH PACTIOPS-
KEHUSIMU MPOPEKTOpa Mo yueOHo# paboTe W/WiM HEHTPOM Y4eOHO-METOANYECKON pabOTHI.
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https://e.lanbook.com/book/71994
https://e.lanbook.com/
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://lms.mospolytech.ru/local/crw/course.php?id=3377
https://lms.mospolytech.ru/course/view.php?id=4396
https://lms.mospolytech.ru/course/view.php?id=1219
https://lms.mospolytech.ru/course/view.php?id=573
https://lms.mospolytech.ru/course/view.php?id=720

HHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOJUYECKHE MaTepualibl B 3JCKTPOHHOM BUJE,
MpeACTaBICHHBIC Ha caiiTe mospolytech.ru B pa3nene: «lleHTp MaTeMaTnueckoro oOpa3oBaHUs
(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

Ha caiiTe AIeKTPOHHO-0MOIMoTeuHOM crcteMbl M3aarenberBa Jlans (https://e.lanbook.com/).

http://function-x.ru/tests higher math.html Tectsl mo BeIcIIEl MaTeMaTHKE.

http://pmims.000webhostapp.com/xbookMO0018/index.html Bumeokypc u TecThl Mo TEOpUH Bepo-
SITHOCTEN U MATEMATUYECKOI CTATUCTUKE.

BapuaHTbl  KOHTPOJIbHBIX  3aJlaHUN 1O Ha calTax:

http://i-exam.ru, http:// fepo.ru.

Tecth! 10 BeICHIEH MatemaTuke http://function-x.ru/tests higher math.html.

[Tone3npie yaeOHO-METOAMYECKHIE U MHPOPMAITMOHHBIC MaTePHAIIBI IPEICTABIICHBI Ha calTax:
http://exponenta.ru, http://eqgworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTH «HTepHeT» IJiT OCBOCHUS

IMCHUIUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

Kaxapiii cTyieHT obecriedeH MHANBUIyaIbHBIM HEOTPaHUYEHHBIM JIOCTYIIOM K 3JI€KTPOHHBIM OnO-

JIMOTCKaM YHUBCPCUTECTA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) k 31eKTpOHHO-OHOIHMOTEUHBIM CHCTEMaM

(37IEKTPOHHBIM OHOTUOTEKAM ).

JUCHUITIIMHE IMPEACTAaBIICHEBL

4.5. JIuueH3u0HHOE U CBOOOTHO pacipocTpaHsieMoe IPOrpaMMHoe odecrnevyeHne

Ne| HaumenoBanue | Pazpadorunk I10O JocTynHocTh Ccblika Ha Ennnblii peectp
(mpaBoob.1aga- (IMUeH3HOHHOe, | POCCUIICKUX MPOrpaMM st
TeJIb) cB00O/IHO pac- I9BM u B/l (npu Haanumnun)
NPOCTPaHsIeMOe)

1 | Astra Linux [ OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3snoHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase _id=9433

TEXHOJIOI'M" 75

4.6. CoBpemMeHHBbIE NPO(ecCHOHAIbHbIC 0a3bl JAHHBIX M HH(POPMALIMOHHBbIE CIIPAaBOY-

HbI€ CUCTEMBbI

Hepeqeﬂb PECYPCOB CETH I/IHTepHeT, AOCTYIMHBIX AJs OCBOCHUSA NUCHUIIJIMHBI:

HaumenoBanue

Ccbl1ka Ha pecypc

HoctynHocTh

HNHpopManMOHHO-CIIPABOYHbIE CHCTEMBI

Stack Overflow

m/

https://stackoverflow.co

Hoctynna B cetn UH-
TEepHET 0e3 orpaHuye-

HUH

HNudopmannonnsie pecypcesl Cetu
KoncynbrantlInroc

http:// www.consultant.ru

JoctynHo
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http://www.consultant.ru/

ITopran @enepanbHbIX rocynap-
CTBEHHBIX 00pa3oBaTenbHBIX cTad- | http://www.fgosvo.ru. JlocTymHO
JIapTOB BBICILIETO OOpa30BaHUs

DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

Jlanb https://e.lanbook.com/ HoctynHa B cetr UH-
TepHeT 0e3 orpaHuye-

1505071
IPR Books https://www.iprbookshop | Joctymua B cetu UH-
ru/ TepHeT Oe3 orpaHuye-

HUMN

IMpodeccnonanbubie 0a3bl JAHHBIX

basa maHHBIX HaydHOU DIIEKTPOH- http://www.elibrary.ru JlocTymHO
HOW OMOJIMOTEKN

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
MOJIUTEeMaTHIecKasi peepaTUBHO-
oubimorpaduueckas u
HayKoMeTpuueckas (6ubamoMerpu-
yeckas) 0a3a JaHHBIX

5. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne TN CIUIINHBI

MarepuanbHO — TexHMUYECKas 0a3a yHUBEpcUTETa 0OECIeUMBAEeT MPOBEIECHHUE BCEX BUJIOB
3aHSATHUH, TPEIYCMOTPEHHBIX YYE€OHBIM IIJIAHOM, U COOTBETCTBYET JICHCTBYIOLIMM CAaHHTAPHBIM U
IMPOTHUBOIIOXKAPHBIM IIpaBUJIaM U HOpMaM.

Kadenpa «MatemaTka» He pacroyiaraeT COOCTBEHHBIM ayAUTOPHBIM (DOHJAOM U HCTIONb3Y-
eT yueOHbIC ayAUTOpUHU U3 0011ero ¢GoHIa YHUBEPCUTETA.

[Tpu HEoOXOAUMOCTH ISl TIPOBENICHUSI MHTEPAKTUBHBIX MPAKTHUYECKUX 3aHSATUN HCIONb3Y-
I0TCS KOMITBIOTEPHBIC KJIACChl YHUBEPCHUTETA.

6. MeToanueckue peKoOMeHAaluu

6.1. MeToauuecKue peKOMeHIAUMH JIf NPenoxaBaTeJisi
10 OPraHM3anum 00y4yeHus

[Ipexxne Bcero, cneayeT oOpaTUTh BHUMAaHUE CTYACHTOB Ha TO, YTO MHOTHE pa3felbl Kypca
SIBJISIFOTCS 111 HUX HOBBIMU, HE U3YYABIIIMMCS B IIporpamMMme cpeaHei mkoibsl. OHaKo OHU HE Tpe-
OyeT KakoW-1r00 CHerranbHON (JIOMOTHUTENBHOM) MOATOTOBKH M BIIOJIHE MOXKET OBITh YCIEIIHO
W3Yy4YeHBI, €CJIN CTYJIECHTHl OyAyT IMOCEnaTh 3aHATHS, CBOEBPEMEHHO BBITIOJHATH JOMAIITHUE 3a]a-
HUS U TOJTH30BaThCsl (MPU HEOOXOUMOCTH) CUCTEMOM MIAHOBBIX KOHCYJIBTAIMNA B TEUEHUE KaXKI0-
ro cemectpa. Bomienmme B Kypc MaTeMaTHUKH Pa3eibl SIBISIOTCS KIACCUYECKUMU, B TO KE€ BPEMsI
OHM MPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT IIMPOKOE PacpoCTpaHEHUE JJIsl pEeLIeHUs pa3-
HOTO poja 3aja4 BHYTPH CaMOW MaTeMaTHK{ W MPHUKJIAJAHBIX 3a1ad. X oCBOEHHE MOMOXKET CTY-
JIEHTaM JIOTMYECKH BEPHO, APIyMEHTHUPOBAHO M SCHO CTPOUTh YCTHYIO M MHUCbMEHHYIO pEYb,
YCHENTHO MPUMEHSTh HAKOTUICHHBIC 3HAHUS B TIPO(PECCHOHAIBHON IEATETLHOCTH.

HeobxonuMo ¢ camMoro Hauana 3aHATHH PEKOMEHI0BATh CTYIEHTAaM OCHOBHYIO U JIOTIOTHH-
TEIbHYIO JUTEPATypy, a B KOHIIE CEMECTpa JaTh CIIUCOK BOIMPOCOB IS TOATOTOBKH K K3aMEHY.
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Ha nepBoM 3aHATHH MO0 JUCLHUIUIMHE CIEAYET 0053aTENbHO MPOUH(POPMHUPOBATE CTYIEHTOB
0 BUJIE ¥ (OpME MPOMEKYTOYHON aTTeCTallly MO JUCIUILINHE, CPOKaX €€ MPOBEACHUS, YCIOBUAX
JIOITYCKa K IPOMEXYTOUHOM aTTecTaliiu, IPUMEHSIEMbIX BUIaX IPOMEKYTOUYHOIO KOHTPOJIS.

CooOpakeHuss U peKOMEHJAlMU, MPUBEACHHbIE B pabouell mporpamMme Ajisi CTYIIEHTOB,
JOJDKHBI OBITH YETKO C(OPMYIMPOBAHBI M U3JI0KEHBI UMEHHO MPEToiaBaTesieM Ha JEeKIHIX, MPaK-
TUYECKUX 3aHATUSAX U KOHCYJIbTALUAX.

W3noxxeHne TEOPETUYECKOr0 Marepuaja JOJKHO COMNPOBOXKIATHCS WIUIIOCTPATUBHBIMU
IpUMepaMu, TIIATEIbHO OTOOpAaHHBIMU MpenoaBaTesieM TaK, YTOObl TEXHUYECKUE TPYAHOCTH H
BBIKJIa/IKM IIPU PELICHUM 3a7jaul HE OTBJIEKAIM OT IJIaBHOI'O: OCMBICIEHUS UJIEU U CYTH IPUMEHsIe-
MbIX MeTo/10B. ClenyeT Bcerja ykas3plBaTh IPUMEPhI IPAKTUYECKOIO0 IPUMEHEHHS! PACCMOTPEHHBIX
Ha 3aHATUAX YpaBHEHHUH U HopMyII.

[TpakTHyeckue 3aHATHS JOJDKHBI OBITH OpPraHMW30BaHbI IpenojaBaTesieM TakuM o0pa3om,
9TOOBI OCTABAJIOCh BpeMsl Ha MEPUOJUYECKOE BBIMOJHEHHE CTYACHTAMH HEOOJBIION camMOCTOs-
TeIbHOU pabOTHl B ayAUTOPHH JIJIsl POBEPKH YCBOCHHMSI U3JI0KEHHOT'O MaTepuraa.

[IpenonaBaTens, BeAyIUi MPAKTUIECKUE 3aHATHUS, JOJDKEH COTJIaCOBBIBATH Y4eOHO — TeMa-
TUYECKUH MJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BaTh EAUHYIO0 CUCTEMY 0003HAYCHHIA.

[IpenogaBarento ciaeayeT AOOMBATHCS CUCTEMAaTUYECKOW HENPEPHIBHOM pabOThI CTYJEHTOB
B TEUEHUE CEMECTPa, HEOOXOIMMO BBISBIISTH CHIIBHBIX CTYACHTOB M MPUBIEKATh UX K HAYYHOU pa-
00Te, K y4acTHIO B Pa3HOTO POJia OJIMMITHAIAX U KOHKYPCaXx.

CTyaeHT A0KEH OLYIIATh 3aMHTEPECOBAHHOCTD IPENOJaBaTeNsl B JOCTUKEHUN KOHEUHOTO
pe3yspraTta: B MpUOOPETEHUH O0YyYaroIMMHUCS MPOYHBIX 3HAHUW, YMEHMM M BIIaJI€HUS HAKOIUICH-
HOM uH(popManmeil 1ig pemeHus 3a1a4 B mpodhecCuoHaIbHOMN 1eATeIbHOCTH.

6.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

Bo3M0OXHO mpoBe/icHHE 3aHIATUNH U aTTECTAllMil B TUCTAHIIMOHHOM (oOpMare ¢ MPUMEHEHHEM CH-
CTeMBI TUCTAaHITMOHHOTO 00ydenHwus yauBepcuteta (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX Kade-
poii «MaTeMaTrKa» JIEKTPOHHBIX 00pa3oBaTebHbIX pecypcoB (DOP) (cm. m.4.4) .

[Topsiok mpoBeneHus padoOT B JUCTAHIIMOHHOM ()OpMaTe YCTAHABIUBACTCS OTACIBHBIMH PACIIOPS-
KEHHUSIMH IPOPEKTOPa Mo yueOHOI paboTe U/Uiu IEHTPOM y4eOHO-METOAUYECKON pabOTHI.

6.2. MeToauyeckue yKazaHus i 00y4ar0MXCcs M0 0CBOEHUIO
AUCIHUTITHHBI

Paspen: yncinoBbie H PyHKIHOHAJIBHBIE PAALI

[Tpu M3ydyeHur NaHHOUN TEMBI, IPEXKAE BCEro, HAJ0 OCMBICIUTD MOHITHE CYMMbl O€CKOHEY-
HOTO psifia Kak Ipejiena Mocie0BaTeIbHOCTH YaCTUYHBIX CYMM.

HeobOxonnMo cHavana Hay4uThesl KJIACCU(GUIMPOBAThH PAJIbI 110 TUIIAM: YHUCIIOBBIE MOJIOKH-
TeJbHbIE, 3HAKONEpEMEHHbIE, (PYHKIIMOHAJIbHbBIE, CTENICHHbIE, TPUTOHOMETpUYeckre psaasl Dypobe.
N3yunth TeopeTHUECKrEe CBEJIEHUS: TEOPEMbI CPaBHEHUS, HEOOXOIUMbIE U JIOCTAaTOYHbIE MPU3HAKU
CXOAMMOCTH. 3HaTh U YMETh IPUMEHATH JOCTATOYHBIE IPU3HAKUA CXOJUMOCTH ITOJIOKUTEIBHBIX -
noB: npusHaku [lanam6epa, Komm, nnterpanbublii npuznak Komm.

Jlnis 3HaKOUepeIyIOLINXCs pAI0B 00paTUTh BHUMAHUE HA MOHATUS a0COMIOTHON U YCIOBHOM
CXOJMMOCTH. 3HaTh npu3Hak JleiOnuia nu 06o0meHHsie npusHaku Jamambepa u Ko,

Jlnist cTeneHHbIX psAAOB 3HATh TeopeMy AOers, onpeaeieHre HHTepBaJla U pajuyca CXOIu-
MOCTH, OOpaTUTh BHHUMaHHME Ha TO, 4TO TpeOyeTcs HCCleOBaHUE MOBENEHUS pAla B IPAaHUYHBIX
TOYKaxX MHTEpBajia cXoauMocTH. O0s3aTeNbHO 3HATH Pa3IOKEHUsI OCHOBHBIX 3JIEMEHTApHBIX (DYHK-
uuit B psinbl Teinopa u MakiopeHa v yclioBUE pa3sioKUMOCTH QyHKIMHU B psij Teitnopa.

Pansl @ypbe 1 rapMOHHYECKUI aHAIU3

Tpuronomerpuueckue psabl Qypbe MpencTaBiIsioT coboit BecbMa 3(h(PeKTUBHBIN MaTeMaTnye-
CKHUIl anmapaT, KOTOPbI MIMPOKO MPUMEHSETCS] B MaTeMaTHKe Ul PelIeHUs OOBIKHOBEHHBIX AU(-
(bepeHInaTbHBIX ypaBHEHUH, TudpepeHIalbHbIX YPaBHEHUH B YaCTHBIX MPOU3BOIHBIX, B 3aJja4ax
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MHTEPHOJISINY, allIPOKCUMAITUH, 0OpaOOTKH CHUTHAJIOB M SKCIIEPUMEHTAIBHBIX JaHHBIX U Ap. Oco-
OEHHO MIMPOKO NMPUMEHSIOTCS psAbl Dypbe MPH U3ydeHUH KOJIeOaTeNbHBIX U MEPHOINIECKUX MPO-
LIECCOB U SIBJICHUM.
YcnoBusiM pasznokumoctd GyHKIuH B psag Pypbe ynoBIeTBOpSET BechbMa IIMPOKHHA Kiace
¢bynkuuid. Tak, amus pa3no>KeH1/1;1 ¢bynkuuu B psag Teitnopa
™ (x)
nl

0= 10t) + 2 (=) + o)

Tpedyercs, yToObl (PYHKIHMS OblJIa HE TOJIBKO HenpepHBHoﬁ, HO ¥ OecuncieHHoe Yruciio pa3 audde-
peHIpyemMoi (Tak kKak ko3 uimeHTsl psga Teiiopa BeIpakaroTCs 4epe3 HaYalbHbIC 3HAYCHHUS
GyHKIUN U e€ TPOU3BOJHBIX), a B pal Dypbe MOXKHO Pa3NOKUTh QYHKIUIO HE TOJBKO HEMPEPbIB-
HYI0, HO ¥ HIMEIOIIYIO TOYKHU pa3pbiBa 1-ro poja.

Kpome Toro, B cTeneHHble psiabl HENb3sl pa3iaraTh (YHKIMH, BBHIpaXKAIOUIHECs HA Pa3HbIX OT-
pe3kax paznudHbIMH (popmynamu. TpuroHomerpudeckue psbl Oypbe MO3BOISIFOT OCYIIECTBISATH
paznoxxeHue (QyHKUUN, 3aJaHHBIX Pa3HBIMU BBIPAKEHUSIMH Ha pas3HbIX oTpe3kax. [loatomy psibl
Dypbe MPUMEHSIOTCS OUEHB IITHPOKO.

B sTom pasnene kypca HaJO 3HATh MOCTAHOBKY OCHOBHOMW 3a/ladyll TAPMOHUYECKOTO aHaln3a,
3HAaTh QOopMyJBl sl onpeaenieHuss kodpdunrenToB Oypbe mepuoandeckux (QYHKIUHA ¢ MPOU3-
BOJIBHBIM MEPUOIOM U (PYHKIIMIA, 3aJaHHBIX HAa Pa3IMYHbIX KOHEYHBIX HHTEPBaJaX.

(X=Xg)% 4o ——20 (X = Xp)" +...

Pa3nen: o0bikHOBeHHBbIEe TU( epeHINATbHbIE YPABHEHHUS

Uzyuenue nuddepeHnaibHbIX YpaBHEHHN MMeeT Ba)KHElIee 3HaYeHHe B MaTreMaruye-
CKOH moarotroBke wHkeHepa. OOBsACHAETCS 3TO TeM, 4To AU(PEepeHIMATbHBIC YPaBHEHUS MPE/-
CTaBJIAIOT cO0OI MaTeMaTH4YEeCKHEe MOJIETN CaMbIX Pa3HOOOPA3HBIX MPOIECCOB U SIBICHUH, TaK KaK
UX PEIEHUs MO3BOJSIOT ONUCATh SBOJIIOIMIO U3Y4aeMOI'o IpOILECcca, XapaKTep MPOUCXOIAIINX C
MarepualbHOM CUCTEMOW U3MEHEHUN B 3aBUCUMOCTH OT [IE€PBOHAYAIIBHOTO COCTOSIHUSL CUCTEMBI.

OTnuunTenbHOE CBOMCTBO AU(PepeHINaTbHBIX YPaBHEHHI COCTOUT B TOM, YTO TPU UX HH-
TErPUPOBAHUU OOBIYHO MONyYaeTcsi OECUNCICHHOE MHOXKECTBO pelleHuid. [l ypaBHEHUs MepBOro
MOPSAJIKA 3TO MHOKECTBO OIKCHIBAETCSI OJHOM MPOM3BOJIBHONW MOCTOSIHHON. YTOOBI BBIIEIUTH U3
OECKOHEYHOT0 MHOKECTBA PEIICHUN TO, KOTOPOE OMMCHIBAET MMEHHO JAaHHBIN Mpolecc, Heo0Xo-
MO 3aJ1aTh JOIMOJIHUTENIBbHYIO MH(OpMalKIO, HallpUMep, 3HaTh HauyaJbHOE COCTOSHUE Mpollecca.
Takoe NOMONMHUTEIBHOE YCIOBUE HAa3bIBAETCS HAYAJIBHBIM YCIOBUEM.

3amaua uHTErpUpoBaHUs NU(PGEPEHITUATHFHOTO YpaBHEHUS TIEPBOTO MOPSAKAa COBMECTHO C
Ha4aJIbHBIM YCIIOBUEM Ha3bIBACTCS HAYaJIbHOM 3a1aueil uim 3agadei Komm.

g nuddepeHanbHbIX ypaBHEHUH EPBOTO MOPSAIKA CIEyeT pa3andarh 001ee, YaCTHOE
1 0co0oe pelIeHus, a Takxke OO, YaCTHBIN U 0COOBIM HHTETPaIbI.

[Tpu MHTErpUpPOBAaHUM ypaBHEHUH MEPBOro MOPSAAKA HAJO0 MPEXkAE BCEr0 OMPENEIUTh THII
ypaBHEHHMs, a 3aTeM YK€ IMPUMEHHUTh TOT WJIM MHOM MeTon pemieHusd. Hano o6s3aTeIbHO OCBOMTH
MpoLEeAYypY NPUBEACHHS YpaBHEHUS MIEPBOro MOPsAKA K YPAaBHEHHIO C pa3eIeHHbIMU epEMEHHbBI-
MU, TaK KaK UIMEHHO TaKH€ YPaBHEHUS MOKHO HEIIOCPEICTBEHHO HHTETPUPOBATh.

Jns nuddepennmanbHbIX ypaBHEHUM N — ro Mopsiika 0053aTeabHO 3HaTh TOCTAaHOBKY 3a/1a-
yn Komu, kpaeBoif 3a1auu, 3a1a4 Ha COOCTBEHHbBIE 3HAUCHMS.

B Teme, nocpsiiieHHOM JTMHENHBIM AU PEepeHInanbHbIM YPaBHEHUSIM N — TO MOPSJIKa, HAJI0
3HaTh TEOPEMBI O CTPYKTYpPE OOLIEro pelieHus: OJTHOPOJHBIX U HEOJHOPOAHBIX YPaBHEHUH, TaK Kak
OHHU YKa3bIBaIOT IyTh OCTPOEHUs 0011ero pemeHus. O6paTUTh BHUMaHUE Ha TO, YTO PELICHHUE JIN-
HEHHBIX OJHOPOJIHBIX TU(PEpEeHIINATBHBIX YPaBHEHUH N — ro MopsaKa ¢ MOCTOSIHHBIMH KO3 QH-
[MEHTaMH He TpeOyeT MHTErPUPOBAHUS, a CBOJUTCS K YUCTO ajuredpanyeckoil mpobieMe Haxoxae-
HUSl KOPHEH COOTBETCTBYIOLIETO XapaKTEPUCTUUYECKOro ypaBHEHMs. Hano 3HaTh BUJ YacTHBIX pe-
IIEHUH JTMHEMHBIX OJHOPOAHBIX MG (depeHINATbHBIX YPABHEHUH N — IO MOPSAKA C MOCTOSHHBIMU
KO3 pHIIMEHTaMU B 3aBUCIMOCTH OT BUJa KOPHEH XapaKTePHUCTUUECKOTO YPAaBHEHUSI.

Hano 4erko ysICHUTH alropuT™M NOCTPOEHHUS YACTHBIX PELIEHUH JMHEHHBIX HEOAHOPOIHBIX
g depeHInaTbHBIX YPaBHEHUH METOJIOM No00pa (METO/I0M HEONpeeIeHHbIX KO3()PUIIMEHTOB),
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06paTI/IB BHUMAHHC HaA TO, YTO B 3TOM CJIydac BHUJ YaCTHBIX peI_HeHI/II\/JI HCOAHOPOAHOI'O YPAaBHCHUA
COOTBETCTBYET MO CTPYKTYPE 3aJaHHOU MPABOIl YaCTH.

Pa3znes: Teopusi yHKIMA KOMILUIEKCHOH IepeMEeHHOI U onepanuoHHOe
HCYHUCJIeHHe

B sToM pasnene, npexzae Bcero, Ha0 MOHATh, YTO KOMIIJIEKCHOE YHCIIO SBWJIOCH pacIlIupe-
HUEM IOHSATHUS JACHCTBUTEIBHBIX YHCEN, 3HATh ONpEACTICHUE U TPU (POPMBI 3aMCH KOMILJICKCHOT'O
yucia (anredpanyecKyro, TPUrOHOMETPHUECKYIO M IIOKA3aTeNlbHYI0), TECOMETPUYECKYI0 HHTEepIpe-
TalMI0 KOMILJIEKCHOTO YMCIa U B3aMMHO-OJIHO3HAYHOE COOTBETCTBUE MEXKJY MHOYKECTBOM KOM-
IJIEKCHBIX YHMCENI U MHOXKECTBOM TOYEK KOMIUIEKCHOM TUIOCKOCTH. 3HaTh (opmyny Dunepa. Kom-
TUIEKCHBIE YHCIIa MOXKHO M300paXkaTh C MOMOIIBIO BEKTOPOB Ha KOMIUIEKCHOMU Tu1ocKocTH. [loaTomy
OIEepALMU CIOKEHHS U BBIYMTAHUS KOMIUIEKCHBIX YHCENl MOTYT OBbITh CBEACHBI K OIepalysM Clo-
KEHUS U BBIYMTAHUS COOTBETCTBYIOILUX BEKTOPOB.

Hano 3HaTh U yMeTh BBINOJIHATH ONEPALlMU YMHOXKCHHS, JEJICHUSI, BO3BEICHUS B IOJIOXKH-
TEJbHYIO CTETIEHb KOMIUIEKCHBIX YHCEI, 3alMCAaHHBIX B TPUTOHOMETpUYECKOr (popme, N3BICUCHHS
KODHSI N-OW CTENIEHH M3 KOMIUIEKCHOIO YHCJIa.

Cnenyer oOpaTuTh BHMMaHHE HA TO, YTO MHOYKECTBO KOMIUIEKCHBIX YHUCEI SBISETCS 3a-
MKHYTBIM, TO €CTb JIt00as anredpanyeckas oneparus HaJl KOMIUIEKCHBIMU YMCIaMU HE BBIBOJUT 3a
npenesl 0071acTh KOMIUIEKCHBIX YHCEL.

BaxHo oCcMBICTUTD MOHATHE (PYHKIMU KOMIUIEKCHOM IepeMEHHON KaK OTOOpa)keHHsl II0C-
KHX MHOXXECTB (MHOKECTBA 3HAUEHHI KOMIUIEKCHOTO apryMEHTa Ha MHOXKECTBO 3HAUYEHUH (yHK-
UM). DTa reOMeTpUYecKas TPaKTOBKA B 3HAYUTEIBHO Mepe omnpeeseT 3pGeKTUBHOCTh METOI0B
TeopuH (PYHKIMI KOMIUIEKCHOW NEPEMEHHOM, TaK KaK OKa3bIBAETCS, YTO BO MHOTHX CIIydasX MpH
peleHny 3a1a4 AJ1s o0nacTei ciaoxkHoN GopMbl (HampuMep, NpoQuiIb KpblUla camoiieTa, OTBEPCTHE
HEKpPYroBo ()OpMBI U T.N.) MOXKHO OTOOpa3uTh 33JaHHYIO 00JacTh CII0)KHOI'O O4YepTaHHUs Ha 00-
JacTh NPocToi (hopMbl (HarIpuMep, Ha €AMHUYHBIN KpYT), A5 KOTOPOW COOTBETCTBYIOILAs 3ajaya
WM YK€ pellieHa, UK PEeLIeHUE HaXOIUTCS JO0CTaTOYHO IPOCTO.

Hano ycBouTh, 4TO HE BCsKas (yHKLMS KOMIUIEKCHON NepeMeHHO siBisgercs auddepeHnu-
pyeMoii, HO €CJIH JJIsi Hee BBIOJIHIIOTCS HEOOX0IMMOE M JJOCTaTO4YHOe yciaoBus auddepeHuupye-
MoctH (ycnosus Komu — Pumana), To oHa 001a1aeT psiioM 3aMedaTelbHbIX CBOWCTB.

Hampumep, BenuurHa MHTErpaia OT aHATMTUYECKON (QYHKIIMU HE 3aBUCUT OT (OPMBI IyTH
UHTETPUPOBAHUs, a ONPEAEIAETCS JUIIb €r0 HadyaJbHOM M KOHEYHOM TOYKaMH, MHTErpall 1o 3a-
MKHYTOMY KOHTYpPY OT aHAJIUTUYECKON (PYHKIIMU PaBEeH HYIIO.

Hano 3HaTh neHTpaiabHYIO (OpMYTy TEOPHUH AHATUTUYECKHX (YHKIMH — HWHTETPaJIbHYIO
¢opmyny Ko (oHa Mo3BoJIsieT HAXOAUTh 3HAYEHUS aHATUTUYECKON (PYHKIMU B JH000N BHYTPEH-
Hell Touke AByMepHOH ob6iacTu mo e€ 3HaueHusiM Ha rpanuie C. Tem caMmbIM, 110 CYIIECTBY, TOHH-
KaeTcs pa3MEpPHOCTh PelaeMot 3a/1au) U YMETh IPUMEHSATh €€ U OCHOBHYIO TEOPEMY O BbIUETaX K
BBIYHCJICHUIO KOHTYPHBIX HHTETPAJIOB.

[Tpu u3yyeHUH oneparioOHHOTO UCYUCIIEHUS HAJI0 MOHATh €r0 OCHOBHYIO MJIEI0: MIEPEX0 OT
nelcTBUi HaJ QYHKIUAMM JEHCTBUTENBHON MEPEeMEHHOW - OPUTMHAJIOB K 0ojiee MpOCThIM Jei-
CTBUSIM HaJ| M300pakeHUsMHU 3TUX QyHkuuil. Hamo 3Hath cBolicTBa mpeoOpa3oBanus Jlammaca, a
Il BBIIIOJIHEHUs1 oOpaTHOro nmpeoOpas3oBanus Jlammaca oCBOUTH MpOLEAYpPY PA3IOKEHHs PaLuo-
HaJIbHBIX JIpOOEil Ha pocTene.

Paspnen: Teopust BeposiTHOCTEH

JInst yCHenrHOTO OBJIAICHHWs] MaTEepHaJIOM JTaHHOTO paszelia HeoOXOIWMO, MPEXKIE BCETO,
YETKO YCBOWUTH OCHOBHBIE IOHATHS TEOPUU BEPOSATHOCTEM, OYEHD LIMPOKO HMCIIOIb3yEMbIE B pas-
JUYHBIX TPUIOKEHUSAX: TTOHATHE CIYy4alHOTO COOBITHUS M €r0 BEPOSTHOCTU, CYMMBI M TIPOU3BEIC-
HUSL COOBITUH, MOHSATHS CIy4ailHOW BEIMYMHBI U 3aKOHA €€ pacHpeleeHHs, MaTeMaTUYeCKOTo
OXXUJAHUS U TUCIIEPCUU CIyYaHON BEJIUYHHBI.

Hano noHATH, 4TO BEPOSTHOCTH — 3TO YUCIOBAs MEpa CTEIEHU BO3MOYKHOCTH IOSIBIECHUS
CITy4altHOTO COOBITHsI. 3HATh KJIACCHYECKOE, CTATUCTUYECKOE M TEOMETPHUECKOE OMPE/ICTICHUS Be-
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POSITHOCTH, CBA3b M pasiuyue MeXAy HUMH. HecMOTps Ha BHEUIHIOI MPOCTOTY KIACCHYECKOM
(opmystbI onpeienienns BeposTHOCTH ciTydaiinoro codbrtus A: P(A) = m/ N, menocpencrennsiii

MOJICYET YKciaa N BCEBO3MOXKHBIX MCXOJI0B MCIBITAHUSA U M - Ynciia OJaronpusaTHBIX HCXOI0B Tpe-
Oyer mpuMeHeHHsT GOpMysl KOMOMHATOPHUKH. [Ipr 3TOM B Ka)KI0H KOHKPETHOH 3aaaye Hajuo IMpo-
aHAIM3UPOBATh, KAKOW THUI COCTMHEHHH BO3HHMKAET, KOT/Ia M3 HEKOTOPOTO MHOXKECTBA 3JIEMEHTOB
M3BIICKACTCS APYroe MOJMHOXKECTBO (3TO MOTYT OBITh pa3MEIICHUs, MEPECTAaHOBKH MIIM COYeTa-
Hust). [Ipu BeIYMCIEHNH BEPOSTHOCTEH CIIOKHBIX COOBITHI HAlO0 yMETh INPEICTaBHTh MX B BHJC
CYMMBI WJIHM TIPOU3BENICHHS (MM CYMMBI IPOM3BEACHUN) POCTHIX COOBITUI M IPUMEHHUTH COOTBET-
CTBYIOII[FIE OCHOBHBIE TEOPEMBI TEOPUHU BEPOSITHOCTEHA.

Hano yetko paznuuaTh THIBI CIy4aliHBIX BEJIHMYUH — TUCKPETHBIC U HETIPEPBHIBHBIC M 3HATH
OCHOBHBIC 3aKOHBI MX pacrpeneneHus (OMHoMHaNbHBINA, [lyaccoHa, rHIepreoMeTpu4ecKuii, oco-
OEHHO, HOPMAJILHBII 3aKOH PACHPEICTICHIS).

Jlns onmcaHHs 3aKOHOB pacIpe/eNICHNs] HETPEPhIBHBIX CIy4alHBIX BEIWYMH HPUMEHSIOT
MHTErpaIbHYIO (YHKIMIO pacrpeieieHist BEpOSTHOCTEH ciydaiinoit Benuunnbl F (X) n miotnocts

seposithocteit T (X). Hano ycouTh ompesieneHusi, BEPOSTHOCTHBIH CMBICA M CBOMCTBA 3THX

(byHKIWH, CBSI3b MEXKITY HUIMHU B pacdeTHbIC (POPMYJIBI ISl KX OIPEICIICHHS.

Hano 3Hath omnpenenenue, pacyeTHele (OpMysbl U BEPOATHOCTHBIA CMBICI OCHOBHBIX YHC-
JIOBBIX XapaKTEPUCTUK CITy4alHON BETMYMHBI — MATEMATUYECKOTO OKUJIAaHUS (CPEIHEro 3HAYCHUs)
U JUCHEPCUH (XapaKTEepUCTHKH pa30poca BO3MOXKHBIX 3HAUCHMs CIy4alHOW BEIMYMHBI OTHOCH-
TEJIbHO CPEIHErO 3HAYCHHUS).

Paszgen: maTteMaTH4YecKasi CTATHCTHKA

[Tpu mM3yuyeHun MareMaTHYECKONW CTaTUCTHKU HAJO0 IOHATH, YTO OHA TECHEHIIMM oOpa3oM
CBsI3aHa C TEOpHUEHl BEpOsTHOCTEHN, U OOJIBIIMHCTBO €€ BBIBOJOB 0a3upyeTcsl Ha MpeJleNIbHbIX Teope-
Max TEOPUH BEPOSTHOCTEM.

Bce xapakrepucTuku, U3ydaeMble B Kypce MaTeMaTUYeCKON CTaTUCTHUKH, SIBJISIIOTCSI CTaTH-
CTUYECKUMH aHAJOraMH COOTBETCTBYIOLUX XapaKTEPUCTUK, PACCMATPUBAEMBIX B TEOPUU BEPOSIT-
HOCTEH, OJy4eHHBIMHM HAa OCHOBE OTPAHUYEHHOT0 YHCia ONBITHBIX JaHHbIX. Clle10BaTeNIbHO, €Clly,
HanpuMep, MaTeMaTHYeCKOe OXKHUJAaHUE U JUCIEPCUs CIydyallHOM BEIMYMHBI, U3y4aeMble B TEOPUU
BEPOATHOCTEM, ABIIAIOTCSA XapaKTEPHBIMU HECITYYalHBIMU YHCIAMH, TO UX CTATUCTUYECKUE aHAJIOTU
— BBIOOpOUHAsl CpeJHss M BHIOOpOYHAs (MM HMCIpaBICHHAs) AUCIEPCHS SIBISIOTCS ClIy4alHBIMU
BEJIMYMHAMH, 3aBUCSIIUMH OT 00beMa U TUIIA BBIOOPKHU U PA3TUYHBIMU JJIS1 pa3HBIX BBIOOPOK.

Hano o6s13arenbHO 3HAaTh U YMETh BBIUUCIIATH TOUEUHBIE OLIEHKH HEU3BECTHBIX ITapaMeTPOB
pacripesieieHus C1y4aiiHOW BEJIMYMHBI - BHIOOPOUHYIO CPEAHIOI U BHIOOPOUHYIO (MIJIM MCIIpaBIIEH-
HYI0) JMCTEPCUI0, TaK Kak JIt00ast craTucThdeckas o0paboTka CBOJIUTCSA, MPEXKIE BCETO, K HAXOXK-
JNEHUI0 MMEHHO 3THX XapaKTEPUCTHUK.

Cnenyer 0OpaTUTh BHUMaHUE HA TO, YTO 3TU OLEHKHU SIBJISIFOTCS MIPUOIMKEHHBIMHU, OCOOCH-
HO /Il BBIOOPOK MaJIoro oobvema, M JUIsl CyXJAE€HUS O TOYHOCTU M HAJeKHOCTH 3THX OLEHOK HaJo
YMETh NMPUMEHATh UHTEPBaJIbHbIE OLICHKH U 3HaThb METOJMUKY MOCTPOEHUS JOBEPUTENIbHBIX UHTEP-
BaJIOB.

OTMmeTHM B 3aKJIIOYEHHE, YTO YCHEIIHOE M3y4YeHHE NUCHUIUIMHBI «CrenuanbHble pa3zesbl
MaTeMaTHKN», TpUoOpeTeHne HEOOXOIMMbIX KOMIETEHIUH, YMEHUH U HABBIKOB BJIAJICHUS MaTeMa-
TUYECKUM anmnapaToM TpeOyeT OT CTYy/I€HTOB OO0JbIIOI CaMOCTOATENbHON PaOOTHI.

7. ®OH/ OLIEHOYHBIX CPEACTB

@DoH/1 OIIEHOYHBIX CPEACTB npecTasieH B [Ipuinoxennu 2 k pabodeil mporpaMme U BKIIIOYAET pas-
JCIIBIL:

1. MeTopI KOHTPOJIS U OLIEHUBAHUSI PE3yIbTaTOB 00yUEHUS

2 Illxana ¥ KpUTEpUU OLIEHUBAHUS PE3YIbTATOB O0YUECHUS

3. OueHouHbIE CpPEACTBA
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3.1. Texymuii KOHTPOJIb
3.2. [IpoMexyTouHasi arTecTanus

18



TemaTuyeckuil MJIaH TUCHUILUIMHBI «CienMaibHbIE Pa3aejbl MATEMATUKH

110 HAITPaBJICHHIO ITOATOTOBKH

15.03.04 «ABTOMATH3aIUsI TEXHOJOTHYECKUX MPOLECCOB U MPOU3BOCTB)

Po00THI U pO0OTOTEXHMYECKHE YCTPOICTBA

[Tpoduns moaATOTOBKH

(bakanasp)
Ounas dhopma 00ydeHUs
I'oxg nmpuema 2023

Ilpunoscenue 1

Buabi yueOHoli padorsl, Dopmbi
= z §_ BKJIIOYAsl CAMOCTOSITEIbHYIO Buasbl camocrosiTe/1bHON padoThI ATTe-
Pasien § % § padoTy CTyEeHTOB, CrynenrToB cTamHN
5 = H TPYA0EMKOCTh B Yacax
nin C | FC CP | KC P
J | I/C | J1a6 kP, | KL | prp | P | g | o | 3
C P par
Tperuii cemecTp
Paznesn 1. YuciaoBble U GyHKIHOHAIb-
Hble psaAbl. Yucnossle psagpl. CXoauMocTb
u cymma psga. HeobGxoaumoe ycioBue
31 cxonumoctu. [elctBus ¢ psgamu. CBoW- 3 1 5 2 4 +
CTBAa YMCJIOBBIX PAJIOB. 3HAKOIOJIOXKUTEb-
Hble pAnbl. ['apmonndeckunt psaa. [Ipusnaku
CPaBHEHHSI.
Beinaua 3aganuii PIT'P Ne 1 no psigam
HcciaenoBanye cXOIUMOCTH IOJIOKHUTEID-
3.2 | HBIX pagoB: npusHaku [lanambepa, Komm, | 3 2 2 2 4
WHTErpaJIbHbIN npu3Hak Komm.
33 3Hakouepenywomuecs  psaapl.  [IpusHak 3 3 2 2 4
' JletitOauma. AGCOMIOTHAS U yCIIOBHAsI CXO-




JTUMOCTh 3HAKOIEpPEeMEHHBIX psaAaoB. O600-
nieHHble npusHaku Jlamam6epa u Komn

3.4

CreneHHble psAlbl U UX cBOMCTBA. Teopema
Abena. VHTepBan u paanyc CXOAUMOCTH.
Psanpl Teiinopa m Maknopena. YcioBue
pasznoxumoctu GyHKuuu B psia Teitnopa.

3.5

Pasnokenue pasznuuHbIX (QYHKUMA B psij
Telnopa.

3.6

[IpyuMeHeHre CTeNeHHbIX PsIOB B MPUOIH-
YKCHHBIX BBIYUCIICHUSX.

3.7

Paabl ®ypbe. TpuroHoMeTpuiecKuil psij
@yppe. IlocTaHOBKa OCHOBHOM 3amadu
rapMOHHMYECKOro aHanuza. YcnoBus lupu-
xJyie. OpTOroHaIbHOCTh CUHYCOB U KOCHHY-
coB. Paznoxenue B pan Oypse nepuoanue-

CKUX (YHKIIMH ¢ IEPHOJOM T=2r,

3.8

Paznoxxenne B psing Dypbe YETHBIX W He-
4yeTHBIX (YHKIUH, QYHKIUI C MPOU3BOIIb-
HBIM TICPHOJIOM, HETICPUOIUICCKUX (PYHK-
137054

CamocrosiTesibHass padora Ne 1 na ce-
MHHAape N0 psaam

3.9

Pa3nen 2. O0bikHOBeHHBbIe qU(depeH-
HHMAJIbHbIE YPABHEHHUS

OcHoBHbIE MOHATHS OOBIKHOBEHHBIX AU(-
bepeHnnanbHbBIX ypaBHEHUH ([1.y.) IEpBOTO
nopsinka. 3amada Komm, Teopema cyiie-
CTBOBAHHS M €IUHCTBEHHOCTH €€ PEIICHUS
[TonsaTust o0mIero W YacTHOTO PEIICHUH,
o0I11ero ¥ YacTHOTO MHTerpaioB. I'eomer-
PUYECKHH CMBICI OOIIEro WHTErpana .y
1-ro mopsiaka

Boinaua 3aganuii PI'P Ne 2 no i1.y.

3.10

Pemenne 1.y. mepBoro Imopsiika C pasje-

10
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JICHHBIMU M PasgciIdromuMuUca HICPEMCH-
HBIMHW, OJHOPOJHBIX 1.Y.

3.11

Jluneitnple a.y. nepBoro nopsiaka Meron
BapHAILMU [TPOU3BOJIBHON TOCTOSIHHOM, M€-
o1 ipou3BeaeHuid bepuynnu. YpaBHenue
bepuymn.

CamocrosiTe/ibHasA padora Ne2 Ha ceMU-
Hape 10 J1.y. IePBOro Nopsjika

3.12

11

Juddepenunansuple ypaBHEHUS BBICIINX
nopsiikoB. OcHoBHBIEC TTOHATHS. [locTaHOB-
ka 3agaun Komm, kpaeBoil 3agauu. MHte-
TPUPOBAHUE YPABHEHUN METOJIOM TOHIKE-
HUS NOPsIJIKa

12

3.13

JIuHeitHple OMHOPOAHBIE A.y. N —TO MOpAI-
ka. Teopema o cTpykType 00ILIero pereHus
JIMHENHBIX OJHOPOAHBIX 1.y. N —TO MOPsA-
ka. [locTpoeHue GpyHaaMeHTaIbHOM cUCTe-
MBI PEIICHUMN JUIsl YPaBHEHUN C IOCTOSH-
HBIMHU K03((DUITEeHTaMH.

13

3.14

Pemienne nMUHENHBIX OAHOPOJHBIX I.y. N —
ro HOpsi/IKa ¢ MOCTOSSHHBIMU KO3((hUIHeH-
TaMH. BU 4aCTHBIX pemeHuil 0JHOPOIHO-
r0 ypaBHEHHs B 3aBUCUMOCTH OT BHJA
KOpPHEHN XapaKTEPUCTHYECKOI0 YPABHEHUS

14

3.15

JIuHeiHple HEOAHOPOIHBIE I.y. N-TO MO-
panka. Teopema o cTpyKkType 00IIero pe-
mienus. Metoq moadopa 4acTHOTO periie-
HUS U1 Pa3UYHBIX CHEIHUATbHBIX BHUIOB
IIPaBOM YacCTH.

15

3.16

JIvuHeitHble HEOTHOPOAHBIE A.y. BTOPOTO
HopsijIKa C MOCTOSHHBIMU K03 durmenrta-
MU C IPOHU3BOJIBHOW HENPEPBIBHOW NPaBON
4acTbl0. MeToJ BapHalMM ITPOU3BOJIBHBIX
ITOCTOSTHHBIX

16
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3.17

KpaeBble 3agaun. 3agaun Ha COOCTBEHHBIE
3HAYECHUSA

17

3.18

Cuctembl  OOBIKHOBEHHBIX  auddepeH-
UaNbHBIX ypaBHeHUH. OCHOBHBIC MOHS-
TUs. PellleHHMe HOPMalbHBIX CHCTEM JIM-
HeWHBIX AudQepeHInanbHbIX ypaBHEHUH
METO/10M UCKIIIOYEHUS.
CamocrosiTesibHast padora Ne3 Ha cemu-
Hape 110 J1.y. N-T0 NopsiaKa

18

dDopma aTTecTAalNHU

18-21

Bcero 4yacoB nmo jucuuIInHe
BO BTOPOM ceMecTpe.

36 | 36

72

PI'P

cam.
pao.

YeTBepThiil cEMeCTP

41

Pasnen 3. Teopusi pyHKuMiA KOMILIEKC-
HOW mnepemeHHoM. [lonsartue QpyHkuUN
KoMmIuiekcHou nepemenHoi (OKIT) kak
otoOpaxeHusi. OCHOBHBIE JIEMEHTapHbIE
OKII u ux cBoiicTBa

Boiiaua 3axanuii PI'P Ne 3 no Teopun
GYHKIMIA KOMILJIEKCHON IIePeMEeHHOM

4.2

OcHosHnble 251eMeHTapHbie OKII u nx
CBOMCTBA

4.3

HempepbiBHOCT, ¥ AuddepeHINPYyEMOCTh
OKII. Ycaosus Komm-Pumana. AHanuTu-
yeckue (GyHKuH. KOHTypHBIE MHTETpaibl
ot OKII.

4.4

WuTerpanbl OT aHAIUTUYECKUX (YHKIIHH.
Teopemsl Kot 11 ogHOCBsI3HOM 0071acTH
U JUIA CJIOKHOTO KOHTypa. HHTerpansHas
dopmyna Kommn.
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4.5

Psanpl B kommuiekcHol obnactu. Crenen-
Hble psabl. Teopema AGens. Psabr Telinopa
u Jlopana. Pasnoxenune B psg Teisopa
anemeHTapHbix OKII

4.6

Onpenenenue Hynel U 0COObIX TOUEK aHa-
mutndyeckor ynknuu. IloHsTHe BBIYETA
(YHKLIUH OTHOCHUTEIBHO OCO00M TOYKH
OcHoBHast TeopeMa o Bbruerax. [Ipumene-
HUE TEOPUU BBIYETOB K BBIYMCIICHUIO KOH-
TYPHBIX UHTETPAJIOB

4.7

OnepannonHoe wucuucienue. [Ipeobpazo-
Banue Jlamtaca. Teopembl O CBOWCTBax
npsiMoro npeodpaszopanus Jlamnnaca

4.8

O6parnoe npeoOpazoBanue Jlammaca. Orne-
paLMOHHBIM MeTox peuieHus 3aaaun Komu
JUIL TUHEWHBIX TUQQepeHInaIbHbIX YpaB-
HEHMH C MOCTOSTHHBIMH KO3 PULIHEHTaMU
CamocrosiTesibHasi padora Ne 4 B aynm-
TOPUM MO Teopuu (GYHKUIMI KOMILIEKC-
HOM IepeMeHHOM

4.9

Pa3neu 4. Teopusi BeposiTHOCTEH
Brenenue. DneMeHTh KOMOMHATOPUKH.
Borraua 3aganuss PI'P Ne 4 mo Teopun
BEPOSATHOCTEH M MaTeMaTHYeCcKOii cTa-
THCTHKE

4.10

OCHOBHBIE TTOHATUSI TEOPUU BEPOSITHOCTEH.
Crnyuaitnble coObITHS, UX TUMBL. Kinaccuye-
CKO€ M CTAaTUCTUYECKOE OIpPEIECICHUS Be-
POSATHOCTH, UX cBoMcTBa. HemocpencrseH-
HbII TIIOACYET BEPOSATHOCTH Ha OCHOBE
KJIACCUYECKOTO ONPE/ICITICHUS.

10

411

['eomeTprueckas BEpOSTHOCTh.  3ajgada
broddona. .Anredpa coObITHil. 3aBHCUMBIE
1 HE3aBUCHUMBIE COOBITHS. YCIIOBHAsI BEPO-
STHOCTh. OCHOBHBIE TEOPEMBI TEOPHH Be-

11
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POSITHOCTEH.

412

®opmyiia nonHou BepostHocTH. Dopmyna
bepnymiu, nokanpHas W UHTErpaibHas
Teopemsl Jlaruiaca

12

4.13

CitydaiiHble BEJIMYMHBI, UX THUIIBI, [TOHATHE
3aKOHA pacIpeleeHHsl CIIy4aliHON Bemu-
yuHbl. OCHOBHBIE 3aKOHBI pacHpeneeHus
JUCKPETHOM ClIy4YaiiHON BEJIMYMHBI (TUIIEp-
F€OMETPUYECKHM, OWHOMHAIILHBIN, pac-
npexaenenue [lyaccona).

13

4.14

UucnoBble XapaKTepUCTUKU TUCKPETHBIX U
HEIPEPBIBHBIX CIy4alHbIX BeIW4YUH. Ma-
TEeMaTUYECKOE OXXHJaHUE U JUCIEPCHs
CIIyYallHBIX BEJIIMYHMH, UX BEPOSITHOCTHBIN
CMBICTT U CBOMCTBA. II10THOCTH BEpOSATHO-
cTeH

14

4.15

3aKOHBl  pacHpenesieHus]  HENpPepbIBHBIX
CIIy4aHbIX  BEJIMYUH  (paBHOMEPHBIII,
HOpPMAaJIbHBIN).

CamocrosiTesibHass padora Ne 5 Ha ce-
MHHApe N0 TEOPHH BEPOATHOCTEH

15

4.16

[IpenenbHble TEOpEeMbl TEOPUHU BEPOSITHO-
creii. HepaBenctBo YeOnimeBa. Teopema
UYeosimera. Teopema bepuymmu. Ilen-
TpaJIbHasl IPEJIENIbHAs TEOpEMA.

16

4.17

Paznen 5. DiaeMeHTBI MaTeMaTH4yecKOW
craTucTUKH. OCHOBHBIE 33/a4u MaTeMa-
TUYECKOW CTAaTUCTUKU. BBIOOpOUHBIN Me-
ToJl. ['eHepanbHas COBOKYITHOCTh U BBIOOD-
ka. Crartuctudeckoe pacrpeeneHue Bbl-
6opku. IlocTpoeHne sMIUpUUECKOr PyHK-
IIUU pacrpe/esieHns BEIOOPKH, MOJUTOHA U
TUCTOIPaMMBbl OTHOCUTENBHBIX YaCTOT.

17
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ToueuHsle OIIEHKH TapaMeTPOB pacmpesie-
nenus. Hecmemennsie, 3¢ hekTuBHbIC U
COCTOSITEJIbHBIC OLICHKH. Bribopounas

418 17 2 2 4
cpenusis. BeibopouHas u ucnpaBiieHHAs
mucnepenn. [ToHsaTHe 00 MHTEPBATBHBIX
OLIEHKaX.
Dopma ammecmayuu 19-20
2
Bcero 4acoB mo JucHuIInHe 36 36 79 2 cam
B 4YETBEPTOM ceMecTpe. PI'P
pao
4 5
Bcero 4acoB mo JucIHuIJINHE 72 72 144 caM.
PI'P pab

25




Ilpunoosicenue 2
®OH/J ONEHOYHbBIX CPEJACTB

MO JUCHMILINHE

((CHellI/IaJ'IbHLIe pa3acJabl MATCMATUKH))

Hanpasnenune noarotoBku: 15.03.04.«ABTOMaTH3aIMsS TEXHOJOTMYECKUX MPOLIECCOB U IMPOU3-
BOJICTBY.
[Ipoduns: «PobOTH U POOOTOTEXHUYECKUE YCTPOHCTBAY

Kadenpa: «Maremarrkay

1. MeToAbl KOHTPOJISAA M OLICHUBAHUS Pe3yJIbTATOB 00y4eHHUs
JI1s1 KOHTpPOJISL YCIIeBAaeMOCTH M Ka4eCTBA OCBOCHUS ANCLIUIUIMHEI HACTOAIIECH TPOrpaMMOi
HPEIYCMOTPEHBI CIIEYIOIIIE BUIABI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIIeBaeMOCTH (TEKYIINi KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTeCTalus (IK3aMEH).
2. lllkana U KPpUTEPUHU OLIEHUBAHUS Pe3yJILTATOB 00y4YeHHUs

®DopMa NPOMEKYTOUYHOH aTTeCTALMM: IK3aMeH

[TpomexyTouHas arrectauus oOydaromuxcs B (opMe 3K3aMeHa MPOBOAUTCS 1O pe3yJibTa-
TaM BBINIOJTHEHUSI BCEX BHUJOB Y4eOHOH paboThHI, MPETyCMOTPEHHBIX YUYEOHBIM TUIAHOM IO JaHHOM
JUCLMIUIMHE, TIPU 3TOM YUUTBIBAKOTCS PE3YJIbTaThl TEKYILErO KOHTPOJS YCIIEBAEMOCTH B TEUEHUE
cemectpa. OlLleHKa CTENEHU JOCTHXKEHUS 00y4aloIUMUCS IUTAHUPYEMBIX PE3YJIbTaTOB 00YUEHHUSI 110
JUCLMIUIMHE NIPOBOJUTCS MPENOJABATENIEM, BEAYIIUM 3aHATUSA 110 AUCLHUIUIMHE METOIOM JKCIIEpT-
HOM oueHKH. [1o uroram npomeKyro4HoOr aTTeCTaluy 10 JUCUUILUIMHE BBICTABJISETCS OLICHKA «OT-
JIUYHO», «XOPOILO0Y», «YAOBIECTBOPUTEIBHO» NN «HEYIOBIECTBOPUTEIBHOY.

Ixana oueHuBaHUA Onucanue

BrimonHeHs! Bce 00si3aTesIbHbIE YCJIOBHS MOATOTOBKH CTYy-
JAeHTa K NPOMEKYTOYHOW aTTecTallMu, IPEIyCMOTPEHHBIE
IporpaMMoi JuciUIUIMHbEL. CTyIEeHT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB MTOKA3aTeNsIM, IPUBEJCHHBIM B
OtnnuHO TabIUIax, oepupyeT NPUOOPETEHHBIMU 3HAHUAMH, YMEHUSIMH,
HaBbIKaMU, MPUMEHSET UX B CUTYaI[USIX MOBBIIIEHHOW CI0KHO-
ctu. [Ipr 3TOM MOTYT OBITH JJOMYIIIEHBI HE3HAUYUTEIbHbIE OLINO-
KW, HETOYHOCTH, 3aTPYAHEHMs IPU NIEPEHOCE 3HAHUN U YMEHUMN
Ha HOBbIE, HECTAHAAPTHBIE 3aJa4H.

BrimonHeHs! Bce 00s3aTesIbHbIE YCJIOBHS NMOATOTOBKH CTYy-
AEGHTA K INPOMEKYTOYHOM aTTeCTalluM, NPEIyCMOTPEHHBIE
IporpaMMoil JuciuIuiiHbl. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUI, HABBIKOB ITOKA3aTENISIM, [IPUBEICHHBIM B
TabIUIax, oepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUIMH,
HaBbIKaMH. B TO ke BpeMs INpu OTBETE AOIYCKAET HeECcylle-
CTBEHHBIEC IIOTPEIIHOCTH, 3aJayd pelIaeT C HEeIoYeTaMHu, He
BIIUSIIOLUIMMH Ha OOLIUI X0/ pelIeHusl.

Xoporo




YIIOBJ'IGTBOpI/ITeJ'IBHO

BrimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
AEGHTA K NPOMEKYTOYHOH AaTTeCTalluM, MPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUI, HABBIKOB IIOKA3aTeJIIM, [IPUBEICHHBIM B
TabIUIax, ONepUPYyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIkaMu. Ho moka3piBaeT HernyOoKue 3HaHUS, IPU OTBETE HE
JIOMyCcKaeT rpyObIX OIMOOK WM IPOTHBOPEYHA, OJHAKO B
(bopMyIUpPOBaHUN OTBETa OTCYTCTBYET IOJIKHAsI CBSI3b MEXKIY
AQHAJIN30M, apryMEHTAlUel U BbIBOJIAaMH, B PEIIEHUNU 3a7a4 MO-
T'YT COJIepKaThCs rpyOble omuOKU. [ moayyeHus: mpaBUIbHO-
ro OTBETa TPEOYIOTCS YTOUHSIONINE BOTIPOCH.

Hey,I[OBJ'IeTBOpI/ITGJ'IBHO

He BbinosiHEHBI o00sI3aTe/IbHbIE YCJIOBHSl NOATOTOBKH CTY-
JAEHTa K INPOMEKYTOYHOH aTTeCTallMH, IPEIyCMOTPEHHBIC
nporpammont aucuurnibl, MM cTyneHT neMoHCTpupyer He-
IIOJIHOE€ COOTBETCTBUE 3HAHNUN, YMEHUM, HABBIKOB IIPUBEICHHBIM
B TaOIMIAX, JOMYCKAKOTCS 3HAUUTEIbHbIE OLIMOKH, MPOSIBIISIET-
Csl OTCYTCTBME 3HAHUM, YMEHMI, HaBBIKOB IO psALy IOKa3are-
JIed, CTYJIEHT HCIBITBIBACT 3HAYUTENIbHBIE 3aTPYAHEHUS IIpU
OIIEpUPOBAHNH 3HAHUSIMU U YMEHUSIMU.

7. OueHo4YHbIE CpeaCcTBa

Hepeqeﬂb OLHCHOYHBIX CPEACTB IO JUCHUIIJINHE

«CnenmajbHble pa3aebl MATEMATHKH

HaumenoBanue ITpencrasnenue ole-
Ne Kparkas xapakTepucTrka OLLEHOYHOTO
[ | OUeHOUHOro cpe- cpejicTBa HOYHOT'O CPE/ICTBA B
CTBa DdOC
1 KonTponbnas (ca- CpenctBo npoBepkH yMeHUN NMpuMeHATh | KommiekT KoH-
MOCTOSTENbHAs) MIOJTyYeHHbIE 3HAHUS ISl peIlleHus 3a/1a4 | TPOJIbHBIX 3a/laHUM
pabota OTIpPEJIeIEHHOTO THTIA TI0 TEME WJIM pa3lie- | MO BapHaHTaM
(KP) ny
2 | PacuerHo- CpenctBo nmpoBepku ymMeHM npumeHsTh | Kommiiekr  3aganwuii
rpaduyeckas pa- MOJTyYeHHbIE 3HAaHUS 110 3apaHee onpene- | s BBITTOJTHEHUS
6ota JICHHOM METOJMKE JUIS DPEUIeHHs 3ahad | pacyeTHo-
(PT'P) WIM 3aJJaHUi 10 MOAYNI0O WIM JMCLUHU- | rpaduueckoi paboTel
TUTHHE B 1IEJIOM.
CpencTBO KOHTpOJIS, OPraHU30BaHHOE KaK
crenuanbHas Oecela IMeAaroruuecKoro
Verupiii onpoc | pabOTHHKAa ¢ OOydaromMMCs Ha TEMBI, Bomnpocst o
3 coOeceloBaHUE, | CBSI3aHHBIE C U3y4aeMOH JUCIUIUTUHOHN, U TemMam/paszzenam
(YO) paccuuTaHHOE€ Ha BBISICHEHHE oObeMa JHACITATLTHHEI
3HAaHUI 00YyYaromerocsi o OnpeeseHHO-
My pazzieny, Teme, npobieme u T.11.
Cucrema cTaHIAPTU3UPOBAHHBIX 3aIaHUM,
4 Tecr MO3BOJISIOIIAs aBTOMaTHU3UPO- @DOH/1 TECTOBBIX
(T) BaTh MpPOLEAYPY M3MEPEHUS YPOBHS 3Ha- 3a1aHUI
HUI 1 yMeHHH 00yJaromerocs.
5 | Ox3ameHnanuonHble | CpeCTBO TPOBEpKHM 3HAHHWH, YMEHUWH, | DK3aMeHAIlMOHHbIE
OuneTH HaBBIKOB. MOXKET BKIIIOYAaTh KOMIUIEKC | OMIIETHI.
(OBb) TEOPETHYECKUX BOMPOCOB, 3adad, npakTu- | [llkama oneHuBaHus u
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YECKUX 3a/1aHUH. npoueaypa HpUMeHe-
HUSL.
[IpomexxyTounas arre- Ox3ameH (D) 1) yctro (YY)
cranus (ITA) 2) nucbmenno (I1)

7.1. Tekyuuii KOHTPOJIb

OrneHouHbIE CPEe/ICTBA TEKYILEro KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE BOIPO-
CBl M 3a/1aHus B (popMe OJIAHKOBOTO TECTUPOBAHMS I KOHTPOJISI OCBOCHHUSI O0YYarOIMMHUCS pa3-
JIeJIOB JUCUMIUIMHBI, puem PI'P.

Conep:xxanue pacueTHO-TpaguyecKkux padoor.

B TperheM cemecTpe
- IBe pacueTHO-rpadguyeckue padoThl.

PacuyerHo-rpadguyeckas padora Ne 1 nmo psigam.

Kpartkoe copeprkanue 1 3Tarsl pacyeTHO-rpaduyeckoit paboThl:

Ilepewiii sman:

HccnenoBanue cX0IUMMOCTH YUCIOBBIX PSIOB.

Bmopoii sman:

HccnenoBanue cX0AUMMOCTH CTENIEHHBIX PsiioB. Paznoxenne GyHKUNN B CTENICHHbIE PAIbI.
Pasnoxxenue B psin @ypbe NepuoUYECKUX U HENEPUOANUECKUX (PYHKIIHIM.

PacuerHo-rpadguyeckas padora Ne 2 no auddepeHunajibHbIM ypaBHEHUSIM.
Kpatkoe conepxanue pacueTHO-rpadpuueckoil paboThI:
Metons! pemienuit AuddepeHuanbHbIX YpaBHEHUN U CUCTEM PA3IMYHOTO TUTIA.

B yeTrBepTOM cemecTpe
- ABe pacueTHO-rpaduyeckue padoThbl.

PacuetHo-rpaduyeckas padora Ne 3 no reopun QpyHKIHIT KOMILIEKCHOM

nepeMeHHOM.

Kpatkoe coneprkanue pacqeTHO-TpapuIecKoil pabOThI:
JlelicTBUS HaJl KOMIUIEKCHBIMU YHUCJIaMU, 3JIeMEHTapHble GYHKIIUN KOMITJIEKCHON TIepeMeH-
HOI\/JI, BBIYUCJICHUC KOHTYPHBIX UHTCTPAJIOB.
Pemenue nudpepeHnanbHbIX ypaBHEHUH ONepalliOHHBIM METOIOM.

PacuerHo-rpaduueckas padora Ne 4 1o Teopuu BepoOSITHOCTEN U MATEMATHYECKOI CTATUCTH-
Ke.

Kpatkoe coneprkanue pacdyeTHO-Tpa@uIecKoil pabOThI:

OmnpeneneHre BEpOATHOCTEH CITyJailHBIX COOBITHI, 3aKOHOB paclpeAeNeHus IUCKPETHBIX U HeTpe-
PBIBHBIX CITyYalHBIX BEJIMYMH U UX YHCIOBBIX XapaKTEPUCTHK.

[TocTpoenue smnupuyuecKoil PyHKIMU pactpeaeieHUs] BBIOOPKH, OJUTOHA U TUCTOTPaMMbI OTHO-
CUTEJIHHBIX YaCTOT.

Pacyer cTaTHCTHUECKUX XapaKTEPUCTUK BEIOOPKH.

KoMmmiekT 3aaanuid AJ19 BbINOJTHEHU A
pacdyeTHo-rpadpuueckux pador (PI'P)

10 IUCIOUIIJIINHE Cnelma.m)m)le pa3JacJabl MATEMATUKHU
(HaMMEHOBaHUE AVCIMILTHHEIL)

3-uii cemecTp

28



qgacThb 1
HccnegoBaTh HAa CXOUMOCTH 3HAKOIIOJIOKUTEIBHBIC PSIJIbI:

o0 5

) PEAELY Z 0
—~1- 5n + 7n?’ \/ln n — n? 4+ 2n’

X o+ 7\ X, (2n + 3)!
Z\«’/T ;(2n+3> ’ Z 32n :

n=1

qacrTh 2
HccnenoBarh Ha CXOAUMOCTD 3HaKOHepeMeHHbIe psu:u,r

ii 3n+2\" 55 (—11)" E:
n—1/ "’ ot (4n — 13)17 — /n? +2

n=1

o0

1 > - 5\"
. -1 3n+2 1 3 _ .
Z (—1)”‘-6%-W’ Z( ) ( + COSn

n=1 n=1

Breraucnuts CyYMMY psJa ¢ TOYHOCTBIO 0 A

( 1 n
= 0,01
Z n® + 50’
yacTb 3
Haiitu o6macth cxoquMocT (PyHKIIMOHAILHOTO Psija;
in3;1'2+;1:11, i A n2 . i (2:‘[: + 5)”,
’ o, m ! ' »

n=1 n=0 (3 I)n n=1 (2n + 1)'
§3w7w_ ﬁimx$%

Sn —3 ' n?+4+3
n=1 n=1
yacTsb 4

1
1. Pasnoxwuts B psax Teitnopa no crenensm X pynkmuro (X) =  Ex16 UCIIOJIB3Ys
X" =X+

TOTOBOC Pa3JIOKCHUC.
2. Paznoxwurts B psn Teitnopa no crenensm (X —z/2) dynkuuto  f(X) =cosX,
UCTIOJNIB3YS TOTOBOE Pa3IoKEHHE.

KonTpoJsbHbie padoThI
Panbl

=n+5 =
1,2. UccnenoBarh CXOIUMOCTh pAA0B. 1) Z X Z

~ 5" Inn

n n
3. BersicHUTB, cX0auTCs 1 aOCONMIOTHO, YCIOBHO MIIA PACXOJIUTCS Pl Z (—1) ﬁ_
n=1 n-—

4. Haiitn HHTCPBAJI CXOJAUMOCTHU psAaa U UCCIICAOBATH €T0 ITOBCACHUEC HAa KOHIAX NHTCpPBAJla

n
= n (X
CXO0aAuMoOCTHN Z - | —
~n+1\ 2
1

5. PaznoxuTts B psaa Teitnopa o creneHsaM X GyHKIUIO f (X) =———_ , NCIIOIb3yA
—5x+6
TOTOBOC pa3no>I<eHHe.

Y 1-ro nopsiaka



Pemnts ypaBHeHUS

1. (2x*yIny—x)y'=y.
2. 2x(1+\/x2—y):\/x2—y-y’.

3. x(¥ +Inx)y"+y=0.

4, 2x-z-z'=z'-1, z()=2.

5. xy'—y:(x+y)-lnx:;y, y(1)=2.

Y BpICIIMX NOPSAAKOB

Pewiumv ypasnenusn u 3aoauu Kowiu:

6. w'=0")-0")".
r.n 1 2 !
2. 20" =(y")? -1, y(l)=—§, y'()=2.

X

e

3. y'—-y'= 4. y"+y' —6y=xe™.

1+e>
5 y"—4y"+4y=sin2x+3cos2x.

0. ym—3y’+2y:0, y(0)=-1, y’(o)zza y”(O):3'

TecroBoe 3ananue no psiam Oypne
BAPUAHT

3AJIAHHUE 1

Jlns pynxiuu  (X) ¢ nepuogom T =4 cnipaenyinBo paBeHCTBO
BAPMAHTBI OTBETOB: 1) f(x/4)=f(x) 2) f(4x)= f(x)
3) f(x+4)=F(x) 4 f(x+2)=Tf(x).

3AJIAHUE 2

VkaxkuTe QyHKIUM C IEPHOAOM | = 2 U3 IepeUrCIeHHbIX HUKE.
BAPUAHTBI OTBETOB:

1) y=sin2zx 2) y=ctg2zx 3) y=cosax 4) y=tg(nx/2).
3AJJAHME 3

Kakas 13 TepeurclIeHHBIX HIKe (DYHKIUIHA ONMICHIBAeT rapMOHMYECKHE HE3aTyXaloNue KoneOaHus?
VkaxuTe cMbICH mapameTpos: A, @, @.

BAPUAHTELI OTBETOB: 1) f(X) = Acos(@wX+ @)
2) f(X)=Allox+¢) 3) f(X)=Awx+p) 4 F(X)=Awx+o).
3AJIAHUE 4

dynximsa T (X) mpu X € [0, 277] u eé nepuouyeckoe NpojoKeHNE TTOKA3AHBI HA PUCYHKE
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| f(x)A

“An -2m 0 2m 4m X
Torna psin @ypbe 115 3TOM PYHKIIUU UMEET BU/T

o0 } a o0
BAPMAHTBI OTBETOB: 1) f(x)=> b sinnx 2) f(x)= ?0+ > a, cosnx
n=1 n=1

3) f(X)= a—2°+ i(an cosnx+b,sinnx) 4) f(x)= a_20 + n§1b” sin nx.
n=1 =

3AJAHHUE 5

Jlana ¢ymxmus (X)) = 2X2, Xxe[-I,1]. Torma xo>dpdurment b3 paszioxeHus: (yHKIUU
f(X) Bpsag @ypse pasen

| OtBer ‘ ‘

3AJJAHME 6

-1 nmpu -1<x<0,

Pasnoxuts B psin @ypoe Gpynxumio | (X) = {1 0<x<1
npu S AL

| OTBer ‘

TecToBoe 3aganne 110 00bIKHOBEHHBIM TU(epeHINATbHBIM YPABHEHUSIM

3AJIAHUE 1.
YcTaHOBHTE COOTBETCTBUE MEXK/Ty HOMEPOM YPaBHEHHUS U €TO THIIOM
1) xy'+2y=x"sin2x 2) (L+y?sin 2x)dx—2ycos® xdy =0

3) y’—4—Xy:2x\N 4) yN3+2x7y = x4/3+2y7 .

- YpaBHEHUE C pa3/esOIIUMUCS TePEeMEHHBIMU,
JTuHeitHoe A epeHnanbHOe ypaBHEHHE,

- ypaBHEHUE B MOJIHBIX U depeHuanax,

- ypaBHeHue bepHymn,

- ypaBHEHUE, IPUBOJAIIEECS K OTHOPOTHOMY.

3AJTAHHUE 2.

Jlano ypaBHenue mepsoro mopsmka (5xy° +x°)dx—(y? —5x’y)dy=0 B ¢opme, comepxkameii
muddepennmansl. [IpuBeauTe €ro K BUY, pa3pelieHHOMY OTHOCUTEIBHO NPOU3BOTHOM.

OTtBer ‘
3AJTAHHUE 3.

Jlano muddepenmuansaoe ypasuenne Yy =(2k +3)x*, Torma dymkimms Yy =2X> sABISETCA €rO

pemienueM ipu K, paBHOM:

| Otger |
3AJJAHME 4.

o dx
O6mwuit uaTerpan nuddepeHImansHOro ypapaenns  y dy = —, HMEET BU/I
X

| OtBer | |
3AJJAHMUE 5.
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VYKakure MHTETpalIbHYI0 KPUBYIO pemieHus 3aaaun Komm mist oObIkHOBeHHOTO auddepeHnnans-
Horo ypaBHeHust xy'=y-1 y(l)=2.
yA

N ™ >

0
-1

xY

BAPUAHTBI OTBETOB: A 2)B 3)C 4)D.
3AJIAHHUE 6.
Jlano nuddepennuanbHoe ypaBHeHHe BTOporo mopsaka Yy" =X’ +x. Torga oOmee pemeHue

YPaBHEHHsI UMEET BUJ
BAPMAHTBI OTBETOB:

1 1 1 1
D) y=—x'+=x*+C,x+C 2) y=—x*'+=x*+C,x+C
)Y P 3 X+GC, )y P 5 X+GC,

3

3) y=2—14x4+%x +C.x+C, 4) y=6x"+2x>+Cx.
3AJIAHME 7.
Pemenne 3amaun Ko~ y" =2x+1, y(0)=y'(0)=0 UMeeT BUJI

BAPUMAHTbBI OTBETOB:

x* x*  x? x x®
l)y_3+x 2)y_3+2 3)y_6+x 4)y_2 X.
3AJJAHUE 8.
Jlano nuddepenimanbHoe ypaBHEHHE BTOpOro mopsiaka 2Xy"'—Yy' =0, Torma ero oOriee pemicHue
NMECT BU:
| OtBer ‘ ‘

3AJJAHUE 9.
Jano nuddepennuanbaoe ypaBHeHHE BTOporo mopsaka Y'ctgdx+4y =0, Torma ero obiee pe-

IICHUE UMEET BH/]
BAPUAHTBI OTBETOB: 1) y=0,25C,sin4x+C, 2) y=-C, cos4x+C,

3) y=C,sin4x+C, 4) y=-C,;sin4x+C,.

3AJIAHME 10.

Kophu xapakrepucTHueckoro ypapHenus pasusl K, =k, =—1, Kk, , =42, Torna QpynnamenTans-

Hasl CUCTeMa PeIICHUH JIMHEWHOTO OJTHOPOJIHOTO JU((HEPSHIIMATHLHOTO YPABHEHUS C TTIOCTOSTHHBIMHE
koddduimenTamu OyneT UMETh BUJI
BAPUAHTEI OTBETOB:

1) y,=e*, y,=e”, y,=cos3x, y,=sin3x
2) y,=e%, y,=e, y,=e¥ vy, =

3) y,=e*, y,=e", y,=cos3x, y,=-sin3x
4) y1=eixa yzzxeixa y3=e2X1 y,=¢€
3AJIAHME 11.

Kopuu xapaxrepuctuueckoro ypapHenus pasuel K, =k, =5, Kk, , =5xi. Torga obmee pemenue

—2X

JUHENHOr0 0JHOPOIHOTO MU((HEepPeHIIMATBFHOTO YpaBHEHUS C IOCTOSIHHBIMU K03 uimentamu Oy-
JET UMETh BUJI!
| Otger | |
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3AJIAHHUE 12.
N3BecTtHa dyHIaMEHTAIBHAS CHCTEMa PEIICHHH OIHOPOAHOTO JUHEHHOTO nuddepeHInanbHOro

ypauenus: Y, =1, Y,=X, Y,=x". Torma 4acTHOe pelICHUE YPABHEHHS, YIOBIETBOPSIONIEE
HavaspHBIM yeoBusiM  Y(0) =2,  y'(0) =-1,

y"(0) =—-2, pasno:

BAPUAHTBI OTBETOB:

1) y=2+x-x* 2)y=2-x-2x> 3)y=2-x-x> 4) y=2-x-05x%".

3AJIAHHUE 13.

®Oynkuus Yy =C,e* +C,xe" sBisiercst 0OLIMM PEIICHUEM JHHEHHOT0 OHOPOAHOTrO quddepeHn-

AJIbHOTO YPaBHEHUSI C MOCTOSIHHBIMH KO3((UIIMeHTaMH, TOTJa ero XapakTepUCTHYECKOe ypaBHe-
HUE UMEET BUJL

BAPUAHTBLI OTBETOB:
1) k*-1=0 2) k*~k=0 3) k*+2k+1=0 4) k®-2k+1=0.
3AJIAHHUE 14.
Oomiee pemienne auddepennnanpaoro ypasuenus Yy'+4y' +3y=0 wumeer Bua
| OtBer | |
3AJJAHME 15.

YacTHOMY  pEIICHUIO  JIMHEHHOTO  HEOJHOPOAHOTrO  AuddepeHInanbHOro  ypaBHEHUs
y"—3y'+2y=2x-1 1o BuAy €ro npaBoii 4aCTH COOTBETCTBYET (DYHKITHSI

BAPUAHTBLI OTBETOB:
1)y, =Ax*+Bx 2)y,=Ax+B 3)y,=Ax 4)y,=Ax"+Bx+C..
3AJIAHME 16.
JlaHo uHelHOe HeoaHOpoAHOE Au(depeHInaIbHOE YPAaBHEHUE C TIOCTOSIHHBIMU KO3 GHIIHECHTaAMH
2y"+y' +2y =xe*sin2x. 3amucarh BHJ YACTHOTO PEUICHHS C HEONPEAEIECHHBIMU KO3 PUIMEH-
TaMu

| OtBer ‘ ‘
3AJIAHME 17.
JlaHo nuHelHOe HeoHOpoAHOE AU hepeHInaTbHOE YPaBHEHUE C TIOCTOSIHHBIMU KO3 GHIIHECHTaAMH
y"+4y=2ctg2x. B kakoMm Buje cieayeT UCKaTh YaCTHOE PEHICHHE HEOIHOPOTHOTO ypaBHEHHSI
METOJIOM BapHalli{ MPOU3BOJIBHBIX MOCTOSIHHBIX?

| OtBer | |
3AJJAHME 18.
Pemenne kpaeBoii 3amaun Y =2X+1, 0<x<3, y0)=1 vy(@)=9/2
UMEET BH/T

3 2 3 2

BAPUAHTBI OTBETOB: 1)y=%+x7—3x+1 2)y=%+x7—3x+1 3)

3 2 3 2

x° x° 10 X
=—4+——"—x+1 4) y="—+"—+"—"x+1.
y 3 2 3 )y 3 2 3
3AIAHMUME 19.

Jlano nuddepenumansroe ypapaenue Yy = y° +2x u Hagansroe ycnosue Y(0) =1. Torna mepsble

TPU WICHA PA3JIOKCHUA CTO PCUICHUA B CTEIIEHHOM pAaa UMCIOT BU

BAPUAHTBHI OTBETOB:
1) 1+x+5x>  2) 1+x+0,25%° 3) 1+x+0,5x° 4) 1+x+2,5x%
3AJIAHME 20.
Y =3Y,,
OOmee pemieHne cucteMsl U epeHInaIbHbIX YpaBHEHUN 1
Y =2Y1—Y,

AMeEET BU]I
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BAPUAHTBI OTBETOB:

y, =C,e”* +C,e”™, y, =C,e™*+Ce”™,
1 2
) y2 — %CleZX _Cze—SX ) y2 — _gcle—ZX _Cze—SX
y, =C,e” +C,e¥, y, =C,e™+C,e¥,
3 4
) Y, = gcle2X +C,e™ ) y, = —%Cle2X +C,e™,

TecToBoe 3a1aHue 10 PYHKUMAM KOMILJIEKCHON NlepeMeHH o
(HauMEeHOBaHHUE AUCLUILIHBI)

3AJIAHME 1
3aaHNI0 KaKUX JABYX JCHUCTBUTEIBHBIX (YHKIIUN JEHCTBUTEIHLHOM MTEPEMEHHON SKBUBAJICHTHO 3a-

52
JlaHrEe KOMIUIEKCHOM (DYHKIMU KOMILUIEKCHOM nepemennoit f(z) =e™ ?

| Otser |
3AJJAHHUE 2
J2 2
VYkaxkuTte 3HaUeHUE KOMIUIEKCHOTO jtorapudma Lnz mpu z= -y +1 >
| Otger |
3AJJAHHUE 3

Jlana ¢GyHKIMS KoMIekcHOH mepemennoit: f(z)=Z°. IIposeputs, npumenss ycnopus Komm —
Pumana, siBJISITCSI 1M OHA aHATUTUYECKOM.

| OtBer | |
3AJIAHME 4

1
1-2z/2

VYKakuTe nepBble YEThIpe WieHa pa3iokKeHus (PYHKIMH KOMITJICKCHON IIEPEMEHHON W =

psn Teiinopa no crenensm Z.
OTtBer ‘ ‘
3AJJAHHUE 5

zdz
Beraucnutes unTerpan  § — :
Z=42°+9

| OtBer |
3AJJAHUE 6

OrnpesienuTe pajanyc CXOAUMOCTH Piia il
n=0 (1 +1 )

| OtBer |
3AJAHMUE 7

. . . z+1
Haiitn cymmy BbIY€TOB (DYHKIIMM KOMIUIEKCHOM nepeMeHHO# f(Z) =—————— OTHOCHUTEIbHO

(z-2)(z-3)
€€ 0COOBIX TOYEK.
BAPUAHTHI OTBETOB: 1) -7 2) -1 3) 1 4) 0.
3AJIAHHUE 8
Pemmth omepannoHHeM MeTofgoM 3amady Komm s nuddepeHmanbHOrO  ypaBHEHUS:

y—4y=e", y(0)=0.
Vkazanue: Opurunany f(t)=e™" coorsercTByer nsobpaxenue F(p)= il
p+
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| Otser ‘

4-p1ii cemecTp
TecToBOE 3a7aHUe 110 TEOPUH BEPOSITHOCTEH U MAaTeMATHYECKON CTATUCTHKE

3AJIAHHE 1

KonuuectBo cnocoboB pacnpeziesieHus: TpexX MPU30BBIX MECT B OJIMMIIUAJE IO TEOPUHU BEPOSITHO-
cteil cpenu 10 yuacTHUKOB paBHO

BAPUAHTBI OTBETOB: 1) 120 2) 720 3) 240 4) 1000.

3AJIAHHUE 2

W3 ypHBI, B KOTOpOH HaxoasTcs 6 OenbiX U 4 YepHBIX Iapa, U3BJICKAIOT Hayaady 2 mapa. Torma
BEPOSITHOCTH TOT0, YTO 00a 1mapa 0yayT OenbIMu, paBHa

BAPUAHTBI OTBETOB: 1) 1/3 2) 2/3 3)1/4 4)14/33.

3AIAHHUE 3

B xpyr panuyca R Opomiena Touka. Toraa BEposSTHOCTb TOIO, UTO OHA MONAJET B 3aIUTPUXOBAH-
HYI0 00J1acTh, paBHA

Y

0

V.

BAPUAHTBI OTBETOB: 1)1/2 2)1/3 3)1/4 4)1/6.
3AIAHHUE 4
Hecosmectnbie coobitus A, B,C me 06pasyior nosnHyro rpynmy coObITHIA, €ciii X BEpPOSTHOCTH

<Y

paBHBIL:
1) P(A)=2/3,P(B)=1/6,P(C)=1/6 2) P(A)=1/3,P(B)=1/2,P(C)=1/6
3) P(A)=1/4,P(B)=1/3,P(C)=1/6 4) P(A)=1/4,P(B)=1/3,P(C)=5/12.
BAPUAHTBI OTBETOB: 1) 2) 3) 4).
3AJAHHUE 5
Bpocatot 2 moneTsl. CoObiTus: A - rep6 Ha nepBoil MoHeTe, B- 1nudpa Ha BTOpoit MOHETE SIBIISIFOT-
csl:
BAPMAHTBI OTBETOB: 1) HECOBMECTHBIMU  2) COBMECTHBIMH

3) He3aBUCUMBIMH  4) 3aBUCHMBIMHU.

3AIAHHUE 6
Crynent 3Haet 20 BonpocoB nporpammsl u3 30. Toraa BepoATHOCTh IPAaBUIBHOTO OTBETA HA 3 BO-
IIpoca paBHa
BAPUAHTBI OTBETOB: 1) 57/203 2)8/27 3)19/75 4) 146/203.
3AJAHUE 7
B nepBoii ypHe 6 GenbIX U 8 YepHBIX MIapoB, BO BTOpoil 7 Oenbix U 3 uepHbIX wmapa. 13 naynauy
B3SITOH ypHBI BBIHYT 0J1MH 1ap. Torna BeposSTHOCTh TOTO, YTO ATOT LIAp OKaXeTcs OeJIbIM, paBHA

| OtBer | |
3AJTAHUE 8
CoObiTHEe A MOXKET HACTYINUTH JIMILL IPU YCIOBHUH TMOSBICHUS OJHOTO U3 2-X HECOBMECTHBIX CO-
oertiii B, n B,, oOpasyromux nonnyto rpymny. M3BectHbl BepostHocTh P(B)) =2/3 un ycnoBHbIe

BepostitHoctr By (A)=1/3, By (A)=2/5. Torna BeposSTHOCTH COOBITHA A pasma

BAPUAHTBHI OTBETOB: 1) 16/45 2) 28/45  3) 22/45  4) 17/45.
3AJJAHME 9
I[I/ICKpCTHaSI cnyqaﬁHa;I BCJIMYMHA 3a/laHa 3aKOHOM pacClpCaACICHUS Bep0ﬂTHOCTCﬁ
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X 1 3 5
P 0,1 0,3 0,6
Torna eé pynxuus pacupenesienus sepostocteit F(X) umeer Bun

BAPUAHTBI OTBETOB:
0 npu Xx<1 0,1 npu X<1
l<x< 4 l<x<
1) F(x)= 0,3 npu 1<x<3 2) F(x) = 0, npu 1<x<3
0,6 npu 3<x<5 1 npu 3<x<5
1 npu X>5 0 npu X>5
0 npu X<1 0 npu X<1
1 1<x< 1 l<x<
3) F(x)= 01 npu 1<x<3 4) F(x)= 01 npu 1l<x<3
04 npu 3<x<5 0,3 npu 3<x<5
1 npu X>5 0,6 npu X>5.
3AJTAHUE 10

HenpeprsiBHas cirydaitHas BeTu4MHA 3a]jaHa MHTETPaIbHON QyHKITHEH
0 npu X<0,

pacnipenieneHus BeposithocTein F(X) =< x°/9 npu 0<x<3,
1 npu X>3.

Torma mwiotHocTh BepositHocteii T (X) umeer Buj

| Otger |
3AJAHUE 11
['paduk mmotHOCTH BepostHocTel f (X) mokasaH Ha pucynke. Torna 3HaueHue a
f(x)
a
o’ 2a X
paBHO
BAPUAHTBI OTBETOB: 1)05 2)1  3)J2  4)2.
3AJAHUE 12

JluckpeTHas cirydaiiHas BeIMYMHA 33/1aHa 3aKOHOM Paclpe/ieIeHHs BEPOSATHOCTEH
X 0 1 3
P 02 03 05
Torna eé MaTemaTHueckoe 0XKUIaHUE U AUCIIEPCHS PaBHBbI
| Otger |
3AJJAHMUE 13

BepositHocTs mosiBnieHust coObitTust A B 30 HE3aBUCHMMBIX HCHBITAHHSX, MPOBOJAUMBIX IO CXEME
bepuynnu, pasna 0,6. Toraa aucnepcus yncia MosiBIEHUN 3TOr0 COOBITHS PaBHA
BAPUAHTBI OTBETOB: 1) 0,24 2)18 3)7,2 4) 12.

3AJIAHHUE 14
HenpepriBHas ciydaiiHasi BeIM4rMHa pacupenerneHa paBHoMepHo Ha uHtepBaie (6, 10). Toraa eé

MAaTCMAaTUUYCCKOC OKUJAaHHUC U NUCIICPCUA COOTBCTCTBCHHO PABHBI

| Otger | |

3AJTIAHHE 5
HenpepriBHas cinydaifHast BeuurHa X TNOJYMHEHA HOPMAJIBHOMY 3aKOHY paclpesiefieHus ¢ MaTe-

MaTrueckuM oxumanuem M (X)=a =20. BepostaocTs ¢€ monamanus B uatepsan (20, 25) paBHa
0,4. Torna BeposiTHOCTD €€ nmonaganus B uurepsan (15, 20) paBHa

| OtBer | ‘
3AJIAHME 16
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CraTtuctudeckoe pacrpe/esieHue BHIOOPKH UMEET BU
X. 2 4 5 8

n_ 2 5 7 6

1
TOFI[a OTHOCHUTECJIbHAsA 4aCTOTa BapHAHTBI Xl =4 PpaBHa

| OtBer |
3AIAHHME 17
ITo BeIOOpKE 00BbemMa N =100 mocTpoeHa rucTorpaMmma 4acTor.
nA
h
10
8
a
2
04 8 12 16 X
Torpa 3HaueHne a paBHO:
| OtBer ‘
3AJIAHHUE 18

M3BeCTHO CTaTUCTUYECKOE pacipeieIeHe BEIOOpKU
X. 6 7 10 12 13

n, 5 6 8 7 4

Torna e€ BeiOOpouHas cpenusas X, paBHa

| OtBer | |
3AJAHMUE 19
Jana BbIOOpka o6beMa N. Eciu kakblil 21eMeHT BBIOOPKHM YMEHBIIUTh B TPU Pa3a, TO BEIOOPOU-

Hast cpexusst X, .

BAPUAHTBI OTBETOB: 1) He uzmenutcs 2) yMmeHbLIUTCS B 3 pasa
3) yBenuuuted B 3 paza  4) ymeHbIIUTCA B 9 pas.

3AJIAHHUE 20

Moga M, u Menuana M, BapualOHHOIO psja

X. 12 13 15 16 18 20

n, 4 9 18 14 11 )

I
PaBHBI
| OtBer |
3AJJAHME 21
Br16opoyHas cpeaHss 1J1s JAHHOTO CTaTUCTUYECKOTO PaclpeeeH s BBIOOPKU
X, 2 4 5 8 10

n 4 7 14 8 7

paBHa X, =6. Torna BelOOpOYHas qucnepcus Dg paBHa

BAPUAHTBI OTBETOB: 1)41 2)2,20 3) 1,025 4) 6,25.

3AJIAHME 22

Haiitu noBepuTenbHBIN HHTEPBAN TSI OIEHKH ¢ HaASKHOCThIO ¥ = 0,95 Hen3BecTHOTO MaTemaTH-

YECKOT0 OKMJaHUS HOPMAJbHO PACIpPEEEHHOr0 Npu3Haka X TIeHepalbHOH COBOKYNHOCTH Xg,
ecnu u3BecTHB 00beM BbIOOpkH N =30, BeIOOpouHas cpenuss X, = 2500, cpenHee KBagpaTHue-

CKO€ OTKJIOHEHHME IeHepa’abHOM cOBOKyMHOCTH o =100, KBaHTHIb HOPMAJIBbHOIO paclpeleleHUs
t=2,58.
| OtBer | ‘
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Kpurepun onenkmn:

- OLIEHKA «3a4TE€HO» BBICTABIACTCS CTYACHTY, €CJIM OH PEryJsipHO B TEUEHHE CEMECTpa MPeJCTaB-
JIJ1 pCIICHUSA 3aaa4, BBIIIOJTHUII MMOJHOCTBIO BCC 3alaHUA U UX 3alllUTUIL, OTBECTHUB Ha BOIIPOCHI IIPC-
1oJlaBaTess;

- OLIEHKA «HE 3aYTEHO» BBICTABIISETCS CTYJIEHTY, €CJIM OH HEPETYJSIPHO B TEUEHHE CEMECTpa Ipe-
CTaBJISUI PEIICHUS 3aJlay, BBIIOIHWI 3aJJaHHsl HEe TOJIHOCThIO WIIM BOOOIIE HE MPECTaBIsUT paboThl
Ha IIPOBCPKY, JOITYCKACT CYIICCTBCHHBIC HECTOYHOCTH B OTBCTAX HA BOIIPOCHI IPCIIOAABATCIIA.

JUis mpoBeAeHUsT TEKYLIEr0 KOHTPOJsSl 3HAHMW CTYJCHTOB B JUCTAaHIIMOHHOM (opmate B

paspaboTanHbIX Kadenpoit «MaremaTtuka» OHIAWH-Kypcax MMEIOTCS MPOMEXKYTOUYHbIE (IPOOHbIE)
TECTHI.

7.2. IlpomeskyTOUHAS aTTeCTALMS
KommnuiekT Bonpocos

PSIJTBI

=

YucnoBele nojaoxuTeIbHbIE psiibl. [loHATHE cyMMbl OeckoHEeUHOTO psiaa. Cxoasiuecs U pac-
XOJISALINECS PALBL.

Heo0xonuMblii IpU3HaK CXOAUMOCTH, TEOPEMbI CPAaBHEHHS.

[Tpusnaku lanam6epa u Ko, uHTErpaabHblil IpU3HAK.

3HaKonepeMeHHbIE Psi/ibl, A0COIIOTHAS U YCIOBHAS CXOJIUMOCTb.

Teopema JleitbHMIIa 0 CXOIMMOCTH 3HAKOUEPETYIOIIUXCS PSJIOB.

@DyHKIMOHAIBHBIE PsAJIbl, PABHOMEPHAsI CXOAUMOCTb, ITpU3HaK Beliepirpacca.
Crenennsle psizbl, TeopeMa AOerns, HHTepBall U painyc CXOAMMOCTH CTETIEHHOTO ps/a.
Psan Teiinopa. YcnoBus paznoxxumoctu pyHkuuu B psia Teitnopa.

Pasnoxenne B pan Teitnopa HEKOTOPBIX PYHKIMIA (TaOIUYHBIE PA3TI0KEHUS).

10 [Tpumenenue psana Teiliopa K NPpUOIMIKEHHBIM BBIYMCICHUSM.

©CoOoNORsWN

PAAbI ®YPBE

1. TloHsiITHE OCHOBHOM TPUTOHOMETPUYECKOM crcTembl QyHKIMI. OpTOroHab-
HOCTh TPUTOHOMETPUUECKUX CHHYCOB U KOCHHYCOB.
2. IlocraHOBKa OCHOBHOM 3a7jaun rapMoHHUYecKkoro axanusa. [loctpoenue ps-
na ®ypoe a1 Gyuximit ¢ nepuogom 1 = 277 . Koopduimentsr Oypobe.
VYcnosusa Jupuxie. Teopema o paznoxumoctu ¢GyHKIMH B psag Dypobe.
Psin ®ypbe 1151 YETHBIX M HEYETHBIX QYHKIMHA ¢ iepuogom 1 = 277 .
Psn @ypbe i GyHKIUI ¢ TPOU3BOIBHBIM TIeproaoM =21,
Psn dypee U1 4ETHBIX M HEYETHBIX (PYHKIMH ¢ TPOU3BOIBHBIM NTEPHOIOM.
. Paznoxenue B pan @ypbe HenepruoguuecKuX (HyHKIUI.
8 Pasnoxenue B psin Pypre dhyHkiwmid, 3aganubix Ha natepsaie (0,1), yetHpIM 00pazom.
9. Pasnoxenue B psg @ypoe hyHkuuii, 3ananubix Ha uaTepsaie (0,]), HeueTHbIM 00pa3oM.
10. O6061menHsI# psig Pypse. OpTOHOPMUPOBAHHBIE CUCTEMBI (PYHKIUH.

No LA W

OBbIKHOBEHHBIE TUO®EPEHIINAJIbBHBIE YPABHEHUA

1. OcHoBHBIE MOHATHS TEOPUU OOBIKHOBEHHBIX TU(QPepeHIINaIbHBIX YPABHEHUH MIEPBOTO MOPSI-
Ka: ompeneieHre 0ObIKHOBEHHOTO AU(depeHInanbHOr0 YpaBHEHUsI, POPMBI 3aITUCH OOBIKHO-
BEHHOTO U PepeHIINaTbHOIO YpaBHEHHs IEPBOTo MOpPsAKa, MOHATHS OOIEro U YacTHOTO pe-
IIEHUH, OOIIETO U YaCTHOTO MHTETPAJIOB.

2. TlocranoBka 3agaun Ko mis auddepeHunanbHOro ypaBHEHHs IEPBOTO MOPSIIKA.
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11.

12.

13.

14.

15.

16.

17.
18.

Awn

O No g

Teopema CyiiecTBOBaHUS W €AMHCTBEHHOCTH pemieHus ais nudQepeHnanbHoro ypaBHEHUS
MIEPBOTO NOPsIJIKA.

['eomeTpruyecKuii CMBICIT 00IIIEro HHTETrpasia OOLIKHOBEHHOTO J1.Y. IEPBOTO MOPSAKA.
Huddepenunansupie ypaBHEHUS MEPBOT0 MOPSAKA C pa3AeIeHHBIMU U pa3felIioIUMuUcs Ie-
PEMEHHBIMHU.

Jluneitnble nuddepeHmanbHble YpaBHEHHS IEPBOTro Mopsaka. MeToa Bapuanuu MpOU3BOJIb-
HOM ITOCTOSIHHOM.

Huddepenunansupie ypaBHEeHUS N-TO nopsika. OCHOBHbIE MOHATHS: (DOPMBI 3alMCH, OHATUS
0OLIEro ¥ YaCTHOI'O PELIEHUM.

[TocranoBka 3amaun Komm u kpaeBoit 3agaun J1j1s1 OOBIKHOBEHHOTO UG depeHIInaIbHOro ypaBs-
HEHHUs N-TO MOopsi/IKa.

WnTerpupoBanue nuddepeHnanbHbIX YpaBHEHUNH N-TO MOPsIIKa METOJOM HOHMKEHUS MOPSII-
Ka.

Jluneitnbie oqHOpoHbIe MU depeHnanbHble ypaBHeHUs N-ro nopsaka. OOume cBoicTBa pe-
LWICHUM: TOHATHS JIMHEMHO 3aBUCHMBIX M JIMHEMHO HE3aBUCUMBIX PELICHUH, ONPEACIIUTENS
Bponckoro, monstue GyHaaMeHTaIbHON CUCTEMBI PEIICHHH.

Teopema 0 cTpyKType OOIIEro pemeHus: 0OBIKHOBEHHOTO JIMHEHHOTro ogHOpomHoro audde-
PEHLMAIBLHOTO YpaBHEHHS N-T0 MOpsAKa.

JluneitHble OqHOpOIHBIC AU(dEpPeHIIMATBHBIC YpaBHEHUS N-TO TOPSAIKA C IMOCTOSHHBIMH KO-
¢ punrentamu. XapaKTepuCTHUYECKOE ypaBHEHHUE, €ro CBA3b ¢ AuddepeHInaTbHbIM ypaBHe-
HUEM.

Buj yacTHBIX perieHuil TMHEHHOTO OJHOpOoIHOTO MU depeHIMaTbHOr0 YpaBHEHUS N - TO TO-
pAIKa C TOCTOSTHHBIMU KO3 (UIIMEHTAMH B 3aBUCUMOCTH OT BUIa KOPHEH XapaKTEePHUCTHIECKO-
IO YpaBHEHHUS.

Jluneitaple HeomHOpOAHBIE MU depeHINATLHbIE ypaBHEHUA. TeopeMa O CTPYKType O0OIIero
penieHusl.

Pemenne MMHEWHBIX HEOAHOPOIHBIX MU(GEPCHINATLHBIX YPABHEHUH C MOCTOSTHHBIMU K03()-
bunmentamu. MeTto mogd0opa 4aCTHOTO PELIeHHUs AJIs IPaBbIX YyacTel BUa

f(x)=P,(x)e”, f(x)=M cospx+ Nsin gx,
f (X) = P(x)e™ cos Sx + Q(x)e™ sin Bx.

Pemenne nMHEWHBIX HEOJHOPOIHBIX U(QPEepeHIMaIbHBIX YpaBHEHUH METOIOM BapHallUU
MPOU3BOJIBHBIX MOCTOSIHHBIX.
[TocTaHOBKa U pelieHue 3a/1a4i Ha COOCTBEHHbIE 3HAYCHMUS.
Cucremsl nuddepeHunanbHbiXx ypaBHeHUH. [lonstTrue HopmanbHO# cuctemsl. [ToHsTHS 001IETO
Y YaCTHOT'O pelleHuil cucteMbl. TeopeMa o mpuBeaeHUH UG PepeHINaIbHOTO YpaBHEHUS N-TO
NopsJIKa K HOpMaibHOU cucTeMe. MeTo | UCKITIOUeHUsI HEU3BECTHBIX.

TEOPUS ®YHKIIU KOMIINIEKCHOH MTEPEMEHHOM
N ONEPAITMOHHOE UCYUCJIEHUE

Omnpenenenue (GyHKIMN KOMIJIEKCHON mepeMeHHOW. IlonsaTHe QyHKIMM KOMIUIEKCHON mepe-
MEHHOM KaK OTOOpa)KEeHUS.

OmnpenerneHne 1 cBOICTBa OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUNA KOMITJIEKCHOHM IepeMEeHHOM.
Jlorapudmuueckas GyHKIIHUS KOMIUIEKCHOM MIEPEMEHHOM.

HenpepsiBHOCTh 1 AU depeHunpyeMOocTb PYHKIIMN KOMIUIEKCHOM nepemeHHoi. YcnoBus Ko-
i — Pumana. [oHsTHe aHanUTHYECKON PYHKIIMHU.

Omnpenenenue 1 cBOCTBa MHTETPAIOB OT (GYHKUIUN KOMIUIEKCHOM MepeMeHHOMH.

Teopema Kot 1t 0 THOCBSI3HOM 00J1aCTH.

Teopema Komm i ci10XHOrO KOHTYpa.

Wnrerpanbuas gopmyna Komu. BbruncieHre KOHTYpHBIX WMHTETpajioB C IOMOILBIO HMHTE-
rpanbHoit popmynel Kormu.
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9. HuTerpanbHOE MpeACTaBICHUE TPOU3BOAHON OT aHATUTHYECKON ()yHKITHH.

10. Creniennble psabl B KOMIUIEKCHOM oOnacT. Teopema AbGens. O6aacTh CXOIUMOCTH CTEIIEHHOTO
psizia B KOMIUIEKCHOM o6macTu.

11. Teopema o paznoxeHun (YHKIMH KOMIUICKCHON mNepeMeHHoW B psan Tewmopa. Pazmmunbie
dbopmel 3anucu psiga Teinopa. O6nacTs U paguyc cxoguMmocTu psna Teiinopa.

12. Paszno)keHre OCHOBHBIX 3JIeMEHTapHBIX GyHKIMKA B psan Teitnopa.

13. Psin Jlopana. O6sacts cxoauMocTH psina JlopaHa.

14. Knaccudukaius ocoObIX TOYEK aHATUTHIECKON (PYHKITUH.

15. ITonsTHE BBIYETA PYHKIUU OTHOCUTEIBHO 0c000i Touku. OCHOBHAS TEOpEMa O BBIYETAX.
@DopMyJIbl AJ1 BHIYUCICHUS BRIYETOB (DYHKIIMK KOMIUIEKCHON EPEMEHHON OTHOCUTEIBHO
IIPOCTOTO I0JII0CA, MOJIF0ca N —T0 MOopsAKa.

16. Berunciienue KOHTYPHBIX MHTETPAJIOB OT (PYHKIIMK KOMILJIEKCHOM MEPEMEHHON ¢ TOMOIIbIO BbI-
YETOB.

17. Onpenenenue npeoOpazoBanus Jlamnaca, MOHATUS OpUTHHATIA U U300paKEHUSI.

18. TeopeMbl TMHEHHOCTH U300paKEHUS U TTOIO0USI.

19. Teopembl cMelIeHHS N300paKEHUS U 3aa3/IbIBAHUS.

20. Teopems! quddepeHpoBanns OpUrnHaia u JTudepeHInpoBaHns H300paKeHHUS.

21. Teopema UHTETPUPOBAHUSI OPUTHHATIA.

22. O6patHoe npeoOpazoBanue Jlammaca. CriocoObl HAXOXKICHUS OpPUTHHAIIA.

23. OnepaoHHbII METOJ| pellleHus TMHEHHBIX HEOTHOPOAHBIX AU epeHInanbHbIX ypaBHEHUH ¢
MOCTOSTHHBIMU K03 purimenramu.

TEOPUS BEPOSITHOCTEM

=

Buapl cinygaliHbIX COOBITHIA.

2. Kiaccuueckoe M CTaTUCTHYECKOE ONPEICICHUS BEPOSITHOCTH MOsBIIEHUs COObITUSA. OCHOBHBIC
(bopMyITbl KOMOMHATOPHKH.

3. TlpuHOUT CTATUCTUYECKOM YCTONYMBOCTH OTHOCHUTEIBHBIX 4acTOT. CBsI3b U pa3nyle MEXK-

JIy KJIACCUYECKUM U CTATUCTUYCCKUM OMPEICICHUSIMH BEPOSITHOCTH.

4. T'eomerpuueckoe ornpeneieHne BeposTHOCTU. 3anada brogdona.

5. Aurebpa coObiTuii. [TIoHATHS CyMMBI U TPOU3BENEHUS COOBITHI, NX FreOMETpUUECcKas UHTEpIIpe-
tanus. OCHOBHBIE 3aKOHBI aIreOpbl COOBITHIA.

6. Teopema ciIOKeHUS BEPOSITHOCTEH JIJIs1 HECOBMECTHBIX cOObITHH. ClleZIcTBUS U3 HEe.

7. Teopema CII0XEHUS BEPOSITHOCTEHN /151 COBMECTHBIX COOBITHH.

8. Teopema yMHOXECHHS BEPOSTHOCTEH JJIsi 3aBUCHUMBIX W HE3aBUCHUMBIX  coObITHid. [loHsATHE
YCIIOBHOM BEPOSITHOCTH.

9. Teopema 0 BEpOSTHOCTH TOSIBIICHUS XOTSI OBI OJTHOTO COOBITHS.

10. ®opmyna nogHON BEPOSTHOCTH.

11. ®opmyna beprymnu.

12. JlokanbHas U MHTETpaibHas TeopeMbl Jlamiaca.

13. OnpeeneHue M TUMBI CIyYaHBIX BeJIMYUH. [IoHATHE 3aKOHA pacTpe/ielieHUs CITyJaitHOW BeITH-
4yuHbIL. P pacnpenenenus.

14. NnrerpanbHas QpyHKUMS pacnpenereHust BepoatHocTeil. Onpenenenne, BepOSTHOCTHBIN CMBICTT
Y CBOMCTBA.
IInoTHOCTB BeposiTHOCTEN. Ornpesenenre, BEpOSTHOCTHBIM CMBICT M CBOMCTBA.

15. Cs13p MeX 1y MHTETrpajdbHON (yHKIMEH pacrpeseneHusi BepOSITHOCTEH U TUIOTHOCTBIO BEPOSIT-
HOCTEM.

16. Onpenenenuie, BEPOSTHOCTHBIM CMBICT U CBOMCTBA MaTeMaTHYECKOTO OKUIAHUS JJISL IUCKPET-
HBIX ¥ HETIPEPHIBHBIX CIIy4yalHbIX BEJIHUHH.

17. Onpenenenuie, BEpOSITHOCTHBIM CMBICI U CBOMCTBA JUCIIEPCUU.

18. BuHOMHATBHBINA 3aKOH PaCIIpeICICHHSL.

19. Cpennee u HauBeposTHEHIIEE YUCIIA MOSBICHUH COOBITHS TPU OMHOMHUATIBHOM paclpe/ieIeHUH.
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20. 3axoH pacnpenenenus [lyaccona.

21. PaBHOMEpHBII 3aKOH pacipeiesieHNs BEpOSTHOCTEH.

22. Tloka3aTenbHbIN 3aKOH pacIpeeieHUs] BEpOATHOCTEH.

23. HopmalibHBII 3aKOH pachpefiesieHus: BeposiTHOCTeH. BeposTHOCTh momagaHus HOpPMAaJIbHO
pacrpeeneHHON ClIy4YalHOM BEJIMYMHBI HA IPOU3BOJIbHBIA KOHEYHBINA UHTEPBAL.

24. BeposTHOCTh MOMNaJaHusi HOPMAJIbHO PacCHpe/le]ICeHHON ClydyallHOM BEJIWYMHBI HA WHTEpBal,
CUMMETPUYHBIA OTHOCUTEIBHO cpeiHero 3HaueHus. [IpaBuno tpex curm. Teopema JIsmyHoBa.

25. IlpenenbHble TEOPEMBI TEOPUU BEPOSITHOCTEH.

MATEMATHYECKASA CTATUCTHUKA

=

[IpeameT u OCHOBHBIE 3a/1a4l MATEMAaTUYECKON CTATUCTUKH.

[TonsaTue o BeIOOpOUHOM MeToe. ['eHepanbHas u BBIOOPOYHAs COBOKYITHOCTH.

OcHOBHbIE TIOHATHS MaTEMaTHUYECKON CTAaTUCTUKU (BapHALlMOHHBIA Psij, 4aCTOTa, OTHOCHUTEIb-

Hasl YaCTOTa, CTATUCTUYECKOE pacipeiesieHHe BEIOOPKH).

OMnupuueckas pyHKUIUS pacrpeaeneHus: BBIOOPKH U ee CBOMCTRA.

[TonuroH 4acToT ¥ OJIUTOH OTHOCUTENBHBIX 4aCTOT.

I'ucTorpamma 4acToT U OTHOCUTEIBHBIX YaCTOT.

Toueunsle OIIeHKH MapaMeTpoB pacnpeneicHus. TpeOoBaHUS K OLIEHKAM.

Bri6opounas cpeansisi. CBOMCTBO yCTONYHUBOCTH BRIOOPOUHBIX CPETHUX.

Br16opouHas 1 ucripaBieHHas JUCIIEPCUN.

10 WNHurtepBanbHble OUEHKHU. [[oBepUTENbHBI MHTEPBAN U JOBEPUTENbHAS BEPOSATHOCTh. lloHsaTHE
TOYHOCTHU OLICHKH.

11. TlocTpoeHune MOBEpUTEIHHOTO WHTEpBAlia AJSl OLIGHKH TeHepaJbHOW CpeaHEed MpU U3BECTHOM
CpPEIHEM KBaJIpaTU4ECKOM OTKJIIOHECHHH.

12. TlocTpoeHune JOBEPUTENBHOIO HHTEPBANIA AJISl OLEHKU TeHepabHOM CpelHel MPU HEeU3BECTHOM
CpeIHEM KBaapaTHudecKoM oTkIoHeHnu. Ciydait marnoii BeIOOpku. Pacnipenenenne CThrO/ICHTA.

13. YopoieHHbIe METOBI pacueTa CTATUCTUYECKUX XapaKTEPUCTHK BBIOOPKH. Y CIOBHBIE BapUaH-

Tbl. MeTo IpOn3BEACHUM.

wn

© NG A

JK3aMeHALMOHHBbIC ONJIeThI
Haznauenue: Vcnonb3yroTes 1715 npoBeAeHUs TpoMexyTouHol arrectanuu (I1A) mo aucuuninuxe
«CrienmasibHble pa3Jiesibl MaTeMaTUKU "
PernamenT sx3ameHa: - BpeMs Ha OATOTOBKY T€3MCOB OTBETOB - 10 45 MUH.
- Cioco0® KOHTpOJIS: YCTHBIE OTBETHI.
KommiekTsl 5K3aMeHallMOHHBIX OUJIETOB JI0JKHBI Co/lepKaTh OmieToB Ha 25-30% Gounblie yucia
CTYIICHTOB B Tpymre (XpaHsaTcs Ha Kadenpe «Marematukay).

TunoBbie BapuaHThbI OUJIeTOB npujiararTcs.

MUHUCTEPCTBO HAVKHU U BBICILIEI'O OBPABOBAHU S
POCCUIMCKOU ®EJIEPALINN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXJIEHUE BBICIIEI'O OBPASOBAHUSA
«MOCKOBCKUM MOJUTEXHUYECKUHN YHUBEPCUTET»
(MOCKOBCKHUH MMOJINTEX)

dakynbTeT 6330BbIX KOMMNETEHLLUN, Kadenpa «MaTtemaTuKa»
Hucnummna  «CrnegualbHble pa3/ienbl MaTeMaTHKI
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUWIET
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1. Tlonstue ¢pyHIaAMEHTAIBHONW CUCTEMBI PELICHUN JIMHEHHOTO OAHOPOAHOTO AU(epeHIIn-
aJIBHOTO ypaBHEHUs N-TO NOpsAJIKa

2. HccnenoBaTh Ha CXOTUMOCTD PSII: i (_1)n 2n+1
~ n(n+1)
3. HaiiTu o6iacts cCXOAMMOCTH (PYHKIIMOHAIBHOTO PSIa:

< (22 — 7)"
o

4. Pemmwts 3amauy Komm: y' =2xe* +y, y(0)=0.

5. Pemmts 3agauy Kormmm:

{yi =y, +2y,+1, {yl(O) =0,
yg:2y1+)’2’ y2(0)=0.

YTBepkaeHO Ha 3aceqanun Kadeapbl mareMaTuku « 03 » 05. 2023 r., mpoTokon Ne 10
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MMHUCTEPCTBO HAVKM 1 BBICILIEI'O OBPA30OBAHI S POCCUMCKOM OEJIEPAIIUN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IEHUE
BBICHIET'O OBPA3OBAHIA

«MOCKOBCKHI HOJII/ITEXHIf’I‘IECKI/II?‘I YHUBEPCUTET»
(MOCKOBCKHMU ITOJIMTEX)

daxypTeT 6a30BBIX KOMIIETCHINH, Kadenpa «MaTteMaTHKay
JucunminHa «CrenuansHple pa3ielibl MAaTeMaTHKI
Kypc 2, cemectp 4

3K3AMEHAIIMOHHBIN BUJIET

1. llentpanbHas npeaenpHas Teopema.

2. Jlana ¢GyHKIMS KOMIUIEKCHOH mepemenHoii: f(z)=2Z”. IIpoBepuTh, NpUMEHSs YCIOBHUS

Komm — Pumana, SBis€TCS T OHA aHATUTHUICCKOM.

COSz
3. Bbumcnuts § —

|z|=32" —Z— 2
peMI)I O BbIUCTAX.

dz ¢ momombto nHTErpabHON (hopmynbl Ko 1 0CHOBHO# Teo-

4. B maptuu 10% nectangaptHeix getaneil. Haynauy orobpanst 3 aeranu. CocTaBUTh 3aKOH

pacnpeziesieHus: Yucia CTaHJapTHIX JeTallel cpei OTOOpaHHbIX.
5. Jlis cTaTUCTUYECKOTO paclpeieleHus: BBIOOPKU
X. 2 5 8 10

n 1 3 5 2

Haiitu BEIOOpOUYHYIO CpeHIO U UCTIPaBJICHHYIO qucnepcuio D .

VYTBepkaeHo Ha 3aceqaHuu Kadenpbl MaTeMaTHKH « 03 » 05. 2023 r., mporokon Ne 10
N.o. 3aB. kadenpoit / H.B. Bacunbesa /

I[J'I}I MMPOBCACHUA TTPOMCIKYTOYHOI'O KOHTPOJIA 3HaHUM CTYACHTOB B JUCTAHIIHUOHHOM (bOp-

Mare B pa3paboTaHHBIX Kadenpoit «MaTeMaTukay OHJIaiH-KypcaX UMEIOTCSI HTOTOBBIE TECTHI.
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