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1 He.]'ll/l H 332491 OCBOCHUSA NTUCHHUITIMHBI

He.m: (].[e.]'[l/l) OCBOCHHUSA AUCHUIUIMHBI — OBJIAACHUC CTYACHTAMH MATCMATUYCCKHM allllapaToM IJIs
aHaJIM3a, MOACIIMPOBaHW U PCHICHUSA NPUKIIAJHBIX 3aJa4 B CUCTEMC TEII0CHAOXKEHHS.

3amaum:

—U3Y4YUTb OCHOBHBIC MAaTCMATUYCCKUC ITOHATUSA HGO6XOI[I/IMLIC IJId pCHICHU A MHXXCHCPHBIX 3a1a4,

—OBJIaA€Th OCHOBHBIMHU IIPUEMAMU aHAJIMW3a U MOACIIUPOBAHUA YCTpOﬁCTB, IIpoHeCCoB U SIBIICHUH IIpu
ITOHUCKE OIITHUMAJIbHBIX pemeHHﬁ MPUKIAAHBIX 3a1a4;

—BLIpa6OTaTB Y CTYACHTOB YMCHHUC CaMOCTOATCIBHO paCclIvupATb CBOW 3HAHHA, IMPOBOAWTHL aHAJINU3
IMPUKIAAHBIX WHXKXCHCPHBIX 3a/1a4.

2 MecTo AUCHMILVINHBI B CTPYKType 00pa3oBaTe/ibHOM IPOrpaMMBbl

Jucnunimna oTHocUTCs K 0a30Boit yacTu Onoka J{ «lucuunauasl (MOZyIIn )»

[TpepexkBU3UTHI AUCHUILTUHBL: Omcymcmeyiom

[TocTpexkBusuthl auctuiuibbl: b1./[.5.4 bezonacnocmu ocusnedeamenvrocmu, b1.J[.b.14 Ocnoswvl
IKoHOMUKU U hunarncosou epamomuocmu, b1.J1.B.22 Dnekmpuueckue mawunsl, b1./].5.23 Dnexmpuueckue
u snekmpounsie annapamol, b1.J[.5.24 Onexkmponuxa, b1.J[.B.2 Ocnosvi snekmposnepecemuru, b1./[.B.6
Cneyuanusuposannoe npocpammuoe obecneyenue O0as NPOEKMUPOBAHUSL CUCEM DIeKMPOCHAOICEHUs,
b1.J1.B.13 Ilepexoomnsie npoyeccovl 6 snexkmposnepeemuyeckux cucmemax, b1.J[.B.14 Texuuka e6vlcoxux

HanpsAXceHull

3 TpeOoBanus Kk pe3yJbTaraMm 00y4eHHs MO AUCHUIIHHE

Hpouecc HU3YUCHUA JUCHUIIJIMHBI HAITPABJICH HA (I)OpMI/IpOBaHI/Ie CICAYIOMIUX PE3yJIbTATOB 06yLIeHI/I}I

Kon 1 HanmeHoBaHue
(hopMHUpPYEMBIX KOMITETCHITHI

KOI[ W HAMMCHOBAHUC NHAUKATOpA
JOCTHXKCHHA KOMIICTCHIIMH

[Inanupyemble pe3yabTaTbl
oOyueHus 1Mo JUCIUTUINHE,
XapaKTePU3YIOIIHE TaIlbl
¢dbopmMupoBaHus
KOMITCTEHITUI

OIIK-3 CniocobeH npuMeHsITh
COOTBETCTBYIOIINN (PU3UKO-
MaTeMaTHYECKHI anmnapar,

OIIK-3-B-1 Ilpumensier MaTeMaTu4eCcKuii
anmnapar aHaJUTHYECKON FEOMETPHH,
JUHENHOHN anredpsl, AMPPepeHInaIbHOro 1

3HaTh:
- MaTeMaTH4eCKUi ammapar
AQHAJIMTUYECKOU T'e€OMETPHH,

METOZBI aHAJIN3a U MHTETPaJIbHOTIO UCUNCIIEHUS (PYHKIIUH OTHON |JIHMHEHHON anreOpsl,
MOJIEITUPOBAHMS, MEPEMEHHOM, Teoprn QYHKIIMH HECKOJIBKUX | AU PEepeHInaIbHOTO u
TEOPETUYECKOTO U MEPEMEHHBIX, TEOPUU PYHKIIUH MHTETPAJIIbHOTO UCUUCIICHHUS
AKCIEPUMEHTAILHOTO KOMITJIEKCHOTO IEPEMEHHOT0, TEOPUU PANIOB, |(DYyHKIUU OJTHOM
WCCIIEIOBAaHUS NIPU PEUICHUH | TeopuH U depeHIINATbHbIX YPaBHEHUN NIEPEMEHHO, TEOpUU
npodeccroHaNbHbBIX 3a/1a4 byHKIMH HECKOJIbKUX
NIEPEMEHHBIX, TEeopun
byHKITUN KOMIUIEKCHOTO
NIEPEMEHHOTO, TEeopun
PAIOB, Teopuun
Qg depeHInaTbHbIX
ypaBHEHUH
Ymern:
-CaMOCTOSATEIbHO
UCIIOJIb30BaTh
MaTeMaTUYeCKHIl  ammapar,
METOABI aHanmm3a u
MOZEITUPOBAHHUS,




Kox u HaumenoBauue
(hopMHpPYEMBIX KOMITCTCHITHI

KOII U HAMMCHOBAHUC NHUKATOpA
JOCTHXKCHHA KOMIICTCHIIMH

[Inanupyemsblie pe3ynbTaThbl
oOydYeHHUs 10 JUCITUTUINHE,
XapaKTepU3YIOIIHNE FTaIlbl
dhopMupoBaHUs
KOMITICTCHITUM

TEOPETUYECKOTO U
HKCTIEPUMEHTAIBHOTO
UCCIIeI0OBAHUS
peleHNH 3a1a4
Baanern:

- HaBbIKaMHW NPUMCHCHU A
COOTBETCTBYIOILIETO
($U3UKO-MaTEMaTHYECKOTO
anrnapara InpH pereHuu

npu

3aga4d

4 CTpyKTypa M coiepsKaHue TUCHUIITHHBI

4.1 CTpyKTypa AUCHUIITHHBI

OO61mas Tpy10eMKOCTh AUCUUILTHHBI cocTaBiseT 10 3aueTHbix enunull (360 akageMHUecKiX 4acoB).

TpynoeMkocTs,
Bun paboter aKaJIeMHYSCKHUX YaCOB
1 cemectp 2 ceMecTp 3 cemecTp BCETO
Oo0uas Tpy10éMKOCTh 144 144 72 360
KonTakTHas padora: 50,25 51,25 35,25 136,75
Jlextuu (JI) 34 34 18 86
[Tpaktuyeckue 3anstus (I13) 16 16 16 48
Koncynpranun 1 1 2
[TpomexxyTodHas arTecTaiys (3a4eT, SK3aMeH ) 0,25 0,25 0,25 0,75
CamocrosiTesqibHas padora: 93,75 92,75 36,75 223,25
- camonodzomoeka (npopabomka u
nosmopeHue 1eKYyuoOHHO20 Mamepuania u 34,75 25,75 3,75 64,75
Mamepuana y4eOHuKkos u y4eomvix nocoouil);
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM, 30 25 3 58
- 10020MOBKA K PYOEHCHOMY KOHMPOTIO 20 15 3 38
- N0020MOBKA K 9K3AMeEH)Y 9 27 27 63
Bua uToroporo KOHTpoOJIs (3a4eT, IK3aMeH, 3ayer JIK3aMeH IK3aMeH
auddepeHPOBAHHBIN 3a4€T)
Paznens! aucuunauHel, n3yyaembie B 1 cemectpe
KosnmuectBo yacos
Ne HanmMeHnoBaHue pasnenos ayAuTopras BHEAYJI.
pasnena BCETO abora
113 | Jip pabota
1 Jluneiinas anredpa 29 10 | 4 15
2 Bekrophast anredpa 19 2 2 15
3 AHanuTHueckas reoMeTpus 18 4 2 12
4 KommnekcHble yncna 18 6 12
5 BBenenne B MaTeMaTHUECKUM aHAIU3 14 4 10
6 HuddepennunanbHoe ncurcieHne GyHKIIUN OTHOM 18 4 4 10
MIEPEeMEHHOMN




KonnuectBo yacon
Ne HaumenoBanwue pa3aenoB ayAuTopras BHEay/I.
pazznena BCETO abota
T 13 | Jip pabota
7 Hccnenoanne QyHKIIMU C IOMOIIBIO TPOU3BO/- 18 4 4 10
HBIX
8 Teopust MHOTOUYJICHOB 10 10
HWroro: 144 34 | 16 94
Paznensl AuCUUIITHHBL, U3yYaeMbIe B 2 ceMecTpe
KosmuecTBo yacoB
Ne HaumenoBanwue pa3aenoB AyATOpHas BHEay/I.
paszznena BCETO abora
T 13 | Jip pabota
9 HeomnpeneneHHbIi HHTETpaT 27 8 4 15
10 OnpeneneHHbIi HHTErpal 21 4 2 15
11 OYHKIUU HECKOIBKUX 21 4 2 15
MIEPEMEHHBIX
12 WuTerpanbHoe ucuncienne GyHKIMNT MHOTHX Tie- 21 4 2 15
PEMEHHBIX
13 Jludbdepennmanbaple ypaBHEHUS 31 8 4 19
14 Psiyipt 23 6 2 15
HWroro: 144 34 | 16 94
Paznensl AUCIUIUIMHBI, H3y4aeMbIe B 3 ceMecTpe
KonuyectBo yacoB
Ne HanmenoBanwue pa3aenoB AyATOpHas BHEayJI.
pasnena BCETO aborta
T 13 | P pabora
15 Teopwust rpadoB 20 6 4 10
16 Teopus BepoATHOCTEN U MaTeMaTHYECKast 52 12 | 12 28
CTaTUCTUKA
Uroro: 72 18 | 16 38
Bcero: 360 86 | 48 226

4.2 Coaep:xaHue pa3aesioB JUCHUIIIHHBI

Pasnen 1. Jluneiinas anre6pa Matpuiibl: OCHOBHBIEC OTIPECICHHUS, KiIacCU(DHUKaIMs, orepauy Hal
MaTpuiiaMu (CIOKEeHUE, BBIYUTAaHHE, YMHOXKEHHE). DIIeMEeHTapHbIe MPeo0pa3oBaHus MaTPHI], TPUBEICHUE K
TPEYroJIbHOMY BHUIY, TPAHCTIOHUPOBAHUE MATPUII, UX CBOMCTRBA.

Omnpenenurenu. Beruucnenue onpenenuteneit |1, 1l mopsaka. Onpenenurenn N-To mopsiaka U UX
cBOICTBAa. MUHOpPHI U ayireOpanyecKue TOMOHeHH. Pa3znokeHne onpeaenuTes Mo CTpoKe (CTOIOITY).

OOparHast mMarpuiia: ompeseleHue, cBoicTra. [IpuMeHeHne oOpaTHONW MaTpPHUILI JUIS PEIICHUs CHU-
CTEM.

Panr marpuisl. Teopema o panre. Beiuncienue panra MaTpuiibl.

CuctemMbl M TUHEHHBIX YPAaBHEHHU C N HEW3BECTHBIMHU: OCHOBHBIC OINpPEACIICHUs, KiIacCUu(PUKaIms.
Pemenue cucteMbl M TUHENWHBIX YpaBHEHUN ¢ N HEM3BECTHBIMU METO/IOM [ aycca.

Pemienne cuctemsbl N TMHEWHBIX YPAaBHEHHI C N HEM3BECTHBIMU MO MpaBuiy Kpamepa.

COBMECTHOCTh CUCTEMBI JTMHEHHBIX anreOpandeckux ypaBHeHUW. OIHOPOAHBIE W HEOTHOPOIHBIC
cucremsl, TeopeMa Kponekepa-Kanemmm. dynnameHTanbHas cuctemMa peiieHu.



Paznen 2. BekropHasi anreopa. [lonarue JUHEHHOTO BEKTOPHOTO pocTpaHcTBa. Bekropsl. Jlekap-
TOBa U NOJspHas cucreMa koopauHar. ITosopot. Ilepenoc. IIpoeknus Bexkropa Ha och. JIMHEHas 3aBUCH-
MOCTb ¥ HE3aBCHUMOCTb CUCTEMBI BEKTOPOB. Pa3zMepHOCTh 1 0a3uc IMHEHHOT0 MPOCTPAHCTBA.

CkansipHO€E IPOU3BEACHNE BEKTOPOB U €r0 CBOWCTBA. YTosl Mexay BekTopamu. KoopannarHoe BbIpa-
KCHHE, TeOMETpUYECKUI cMbIci. KoopanHaTHOE BBIpaXKeHUE.

Onpenenenre BEKTOPHOTO M CMEIIAHHOTO IIPOM3BEIECHMS; OCHOBHBIE CBOMCTBA U I'€OMETPUYECKUI
cmblici. KoopauHaTHOE BBIpaKEHHE.

Paznen 3. Ananutuyeckasi reomerpusi. [Ipsmas Ha 1utockoctu. Pasnuunbie GopMmbl ypaBHEHHI
IIPSIMOM Ha IUIOCKOCTH. YTOJI MeXAy IpsMbIMU. B3auMHoe pacnonoxeHue npsmsix. PaccrosHue oT Touku 10
IIPSAIMOM.

IInockoCcTH B POCTPAHCTBE. YPABHEHMSI INIOCKOCTU. YTOJ MEXIY INIOCKOCTAMHU. B3anmHoe pacro-
JIO’)KEHHUE IIJIOCKOCTEN. PaccTosiHue OT TOUKM 10 TUIOCKOCTH.

[Ipsimast B MpOCTpaHCTBE. YPAaBHEHHs NPAMOM B IPOCTPAHCTBE. YTOJI MEXAY NpsAMbIMHU. B3zanMHoe
pacrnoiokeHue npsMbIX. PaccTostHue OT TOYKM 10 IpsiMON. B3auMHOE pacnosiokeHHUe NPSMOU U TUIOCKOCTH.
Yros Mex 1y IpsSIMON U TIOCKOCTBIO.

Kpussie |l nopsaka: amiunc, napadosna, runep0oia UX reoOMETPUYECKUE CBOMCTBA U KAaHOHUYECKHE
YPaBHEHUS.

[ToBepxnoctu |l mopsiaka: KaHOHWYECKHE YpaBHEHUS, KiacCU(UKAIMs, OCHOBHBIE CBOWCTBA.
HccnenoBannue NoBEpXHOCTEH METOAOM CEUEHUS.

Pa3zgen 4. Kommiekcubie unciaa. KommiekcHble yucna. M300paxkeHne KOMIUIEKCHBIX YMCET Ha
IUIOCKOCTH. Moaynb ¥ apryMeHT KOMIUIEKCHOrO uvucia. Ajredpanyeckas, TPUTOHOMETpPHYECKass MU
nmokasarenpHasi (opma 3amicH KOMIUICKCHBIX 4Hcel. ApudMeTHueckue omnepanuy HaJ KOMIUIEKCHBIMHU
gyuciaamu. ®opmyna Myaspa. Kopau u3 komiuiekcHbIx yncen. @opmyna Diepa U ee IpUMEHEHHUE.

Paznen S. BBenenue B MaTtemMarudecKkuii anaiau3. Uncnoas nmocienoBaTenbHOCTh. Apudpmernye-
CKHE OIepally HaJ YMCIOBBIMU MOCIEI0BATEIBHOCTAMU. beckoHeuHOo Gonbline 1 OeCKOHEUYHO Malble I0-
cienoaresnbHocTH. [Ipenen uuciosoii nocienoBareabHocTy. [IpenenbHbIil epexon B HepaBeHCTBaX. MoOHO-
TOHHBIE MOCIEN0BaTeabHOCTH. CyIlleCTBOBAaHUE MPEEIa MOHOTOHHOM OIpaHMYEHHOM 110CIIE10BATEIbHOCTH.

[Tonstue gynkmuu. O6nacTs ee omnpeneneHus, crnocoos! 3aaanus GyHKuuUd. OCHOBHBIE AIIEMEHTAp-
Hble GYHKLUH, UX cBoMcTBa U rpaduku. CiioxHble U 00paTHbIE PYHKIUH.

[Ipenen ¢pyHKIMU B TOUKE U OECKOHEUHOCTH. TeopeMsbl o npezaenax ¢yHkiud. OMHOCTOPOHHUE TIpe-
JEIIBI.

[TonsiTe pyHKLIMH, OTPAaHUYEHHOW HA MHOXKECTBE U B OKPECTHOCTH TOUYKHU. TeopeMbl 00 orpaHHuYEH-
HOCTU (DYHKLUH, UMEIOIINX MpeJiell. 3aMeyarebHble MPeebl.

beckoneuno Gombime u 6eckoHeuHO Majbie GyHKIMU. CpaBHEHHUE OECKOHEUHO OOJNBIIUX M OECKO-
HEYHO MaJIbIX (yHKIUI. OCHOBHBIE S5KBUBAJIEHTHOCTH.

[TonsiTve QpyHKIMU, HETIPEPHIBHON B TOUKe. AprudmMeTndeckue onepanuu Haj HENPEepbIBHBIMU (QyHK-
usMu. HenmpepbIBHOCTB 371eMEHTapHBIX (yHKIUI.

OpHocTopoHHSIsT HenpepblBHOCTh. Kiaccudukanuu touek paspbiBa. HempepblBHOCTH (QYHKIHMI Ha
orpe3ke. CBocTBa (PyHKIIHMI, HEMPEPHIBHBIX HA OTPE3KE: OrPAaHUUEHHOCTh, CYIIECTBOBAHNE HAHOOJBIIIEro U
HaWMEHBIIIETO 3HAYEHUH, TPOMEKYTOUHOTO 3HaUeHus. Teopema 00 oOpaTHOM PyHKIIHH.

Paznen 6. [InddepenuuanbHoe ucuucieHue PyHKIMN oaHON nepemeHHol. [IponsBoanas QyHk-
LIMU B TOYKE, €€ TeOMETPUUECKUI U MeXaHW4YecKui cMbici. [Ipon3BonHas cyMMbl, IpOU3BEIEHUS, YACTHOTO.
ITpousBoaHast ca0XHOM QyHKIMH, TPOoU3BOAHAsS 0OpaTHOU (hyHKIMU. [Ipon3BoaHas mapaMeTpu4ecKoi U He-
SIBHO 3aJjaHHON (pyHKIMH. Tabnuiia mporu3BOAHbIX.

[Toustue nuddepenunpyemoctu GyHkuu B Touke. HeoOXoanmelie U 1ocTaTouHbIe YCI0BUS U de-
pEHIIMPYEMOCTH QyHKIMU B Touke. CBs3b Mexay nuddepeHnpyeMoCTbi0 U HENIPEPHIBHOCTHIO (PYHKIINU B
TOUKE. YpaBHEHUS KacaTeJIbHOW U HOpMAJIN.

Huddepennman ¢pynkiuu u ero cBorictBa. CBs3p nuddepennuana GyHKIUA ¢ Tpou3BoaHou. [eo-
MeTpUYecKHii cMbich auddepennnana, npuMeHenne auddepennuana B NpuOIMKEeHHBIX BEIYUCICHUSIX.

[TpousBoanble u TuddepeHranbl BHICIIMX TOPSIKOB.

OcHoBHBIE TeOpeMBbl AuddepeHnnanbHoro ncuncienus (reopema ®epma, Pons, Jlarpamka, Kommn).

PackpbITHe HEONPEIEIEHHOCTEN C MOMOIIBIO ITpaBuia JlonuTans.

Paznen 7. UccinenoBanue GpyHKIUI ¢ MOMOIIBLI0O MPOM3BOAHBIX. YCIOBHS MOHOTOHHOCTH (PyHK-
nuid. Toukn skcTpemyma. HeoOxomumblie U JOCTATOUHBIC YCIOBUS dKcTpeMyMma. HaxoxaeHue HanbombIIero
Y HaMEHbILEro 3Ha4eHus QyHKImH, 1uddepeHunpyemoii Ha oTpeske.

HccnenoBanne (pyHKIUHU Ha BBITYKJIOCTh U BOTHYTOCTh, TOUKH IEpEruoa.



AcumnToTrsl KpuBbIX. O01Iast cxeMa UccineoBaHus (PyHKIMM U TOCTpOeHHsI IpauKOB.

Paznen 8. Teopust MHOrouJieHOB. MHorouwiensl, Teopema besy. OcHoBHas Teopema anreOpsl. Pas-
JI0)KEHHE MHOTOYJICHA C IEHCTBUTEIbHBIMU KO3()(DUIIMEHTaMU HA JIMHEHHbIE U KBaJPaTUYHbIE MHOKUTEIIH.

PasnoxeHune paroHaIbHBIX IpoOel Ha mpocTeimue.

Pasnen 9. Heonpenesiennplii maTerpaJ. [lepsooOpasusie. HeonpeneneHHbIii HHTETpall U €r0 CBOM-
crBa. HemocpeacTBeHHOE MHTETPUPOBAaHKE, HMHTETPUPOBAHKE MTyTEM ITO/IBEACHUS 0/ 3HaK quddepeHnnana.
MeTton moncTaHOBKU: 3aMEHa IIEPEMEHHON, TPUTOHOMETPUYECKUE TIOJCTAHOBKH.

WHTerpupoBaHue 1o 4acTsM.

[Tpocreiimme nHTErpaibl, COACPKAIUE KBAAPATHBINA TPEXWICH.

WuTerpupoBanye panvoHaIbHBIX Jpo0eil: MeTos HeompeneneHHbx koddduuuentos, merog OcTpo-
IPajCKoro.

WuTerpupoBanye npparoHAIbHBIX (yHKITHA.

WHTerpupoBaHie TPUTOHOMETPUUECKUX (PYHKIHUI

Pa3gen 10. OnpenesnenHblii HHTErpaJj. 3aaa4u, IPUBOAAIIUE K IOHATUIO OIIPEIEICHHOIO NHTErpa-
na. OnpeneseH bl HHTErpall Kak Mpeiei HHTETPaIbHBIX CyMM. OCHOBHBIE CBOMCTBA ONPENEICHHOIO HHTE-
rpaia.

Brruncnenue onpeneneHHOro HHTerpana. Teopema o IpoM3BOAHON MHTErpajga ¢ IEpPEMEHHBIM BEPX-
HuM npezaenoMm. ®opmyna Herotona-JleliOHuia. 3aMeHa nepeMeHHONW B OIpeneleHHOM uHTerpaie. Mure-
I'PUPOBAHUE IO YACTSIM.

IIpunoxeHue onpeesIeHHOro HHTErpaa.

HecoO6cTBennbie unterpansl | u |l pona, ux cBoricTaa.

Paznen 11. ®yHKUHHM HECKOJBKHX NMepeMeHHbIX. Onpenenenue GyHKIUN HECKOIBKHX MEpEeMeH-
HbIX. O0IacTh onpeesieHus, Mpeesl, HENPEePbIBHOCTh, TEOMETPUUECKOE N300pakeHHE.

YacTHble IPOU3BOAHBIE U UX T€OMETPUUECKUI CMBICIL.

[Tonstue nuddepenmpyemoctu pynkiuu. Heobxoaumelie U goctaTouHble ycnoBus AuddepeHuupy-
€MOCTH (PYHKITUH.

[Tonnoe npupamienue noiHbii tuddepennran GyHKUUH, CBSI3b C YaCTHBIMU MPOU3BOAHBIMU. [Ipu-
MeHeHue nuddepennuana B npuOIMIKEHHBIX BEIYUCICHUSX.

[Tpon3BOAHBIE OT CIOXKHBIX PYHKIUHA U OT (PyHKIMIA, 33 JaHHBIX HESBHO.

YacTHble Tpou3BOIHBIE U AUPPEepeHIInaTbl BEICIIUX MTOPSIIKOB.

ITponsBoanas no HanpasneHuro. [ paguent. KacarenbHast I0CKOCTh M1 HOPMaJb K TOBEPXHOCTH.

OKcTpeMyMbl (PYHKLIMH HECKOJIBbKUX IepeMeHHbIX. HeoOXoaumble M JOCTAaTOYHBIE YCIOBUSA
JKCTpEMyMa.

Pa3zgen 12. UnTerpajbHoe ucuncieHue GyHKIMH MHOTMX IepeMeHHbIX. 3a/iaya, NpUuBosLIas K
MOHATUIO JBOWHOIO MHTerpaja. JIBOMHOW MHTErpaj, Kak Mpeled MHTErpajbHbIX CyMM. IeoMeTrpudeckuii
cMbICH JIBOItHOTO MHTerpasia. CoiicTBa. CBe/leHUE IBOMHOTO HHTETrpaia K IOBTOPHOMY.

3aMeHa NEPEMEHHBIX B JIBOITHOM MHTErpase. BorunciaeHne 1BOMHOrO MHTErpaja B MOJSPHBIX KOOP-
JIMHaTax.

I'eomeTpuueckue U puzndecKue MpUIOKEHUS ABOMHOIO HHTErpaja

TpoiiHol MHTErpaj, Kak Npeaes HHTerpaibHbIX cyMM. CBeleHHe TPOHHOIO MHTErpana K MOBTOPHO-
My. 3aME€Ha IEPEMEHHBIX TPOWHOM MHTErpaje.

Brruncnenmne TpoifHOro HHTErpana B MIIMHAPUYECKUX U cpeprudeckux koopauHarax. [Ipunoxenus.

Paznen 13. ludppepennuanbubie ypaBHeHusi. Ouznueckue 3a1auu, npuBosmye K aupdepeHu-
anbHBIM ypaBHeHUsAM | mopsaka. Pemenne ypaBHeHus, HadanbHble ycioBhs. 3anada Komm, Teopema cymre-
CTBOBaHMsI ¥ €IMHCTBEHHOCTH 3a/1auu Komm. OO01ee n yacTHOE pelieHusi, TeOMETPUYECKUI CMBICI 001Iero
Y YaCTHOTO pEUICHUSI.

Juddepennnanbable ypaBHEHHS ¢ pa3ieeHHBIMU NepeMeHHbIMU. Jluddepennnanbable ypaBHEHHS
C pa3IeIAOIUMUCS IEPEMEHHBIMH.

OpHOpOAHBIE YpaBHEHMUSL.

JIunelinbie ypaBHeHus | mopsaka. MeTtoa Bapuanuy IpOU3BOJIBHOM MOCTOSHHOM. YpaBHeHHE bep-
HYJUIH.

VYpaBHeHUs B ONHBIX U depeHnanax.

Juddepennunanbaple ypaBHEeHUs BBICIIMX MopsaakoB. 3anaya Komm. IlonsTHe 0O0IIero u 4acTHOro
pewenus. Teopema Komu.

VYpaBHEHMS, TOMYCKAIOLIUE IOHUKEHHUE MTOPSAIKA.



Jluneiinbie ogHOpOaHBIE MUddepeHIanbHbIe YpaBHEHHS, HX CBOMCTBA. JINHEWHO 3aBHCHMBIC U JIU-
HEHHO He3aBHUCHUMBbIe QYHKIMH Ha oTpe3ke. Bporckuan. Teopemsr 0 BpoHCKHaHe. Teopema o CTpyKType 00-
LIET0 pelIeHus TMHEHHOTO OTHOPOAHOrO U dHepeHIINaTbHOTO YPaBHEHHUS.

JIuHeliHbIE OTHOPOJHBIC YPABHEHUS C MOCTOSTHHBIMU KO3 PHUIIMEHTAMH.

Teopema o cTpyKType 0oOLIero pemieHus JMHEMHOT0 HEOIHOPOIHOro ypaBHeHusa. Merton Jlarpanxa.

Pemenne nuHEHHOrO HEOAHOPOAHOTO JU(PPEPEHIIUATHHOTO YpPaBHEHHUS CO CHEIMAIBHON MpaBoit
YacTbIO.

Pasznen 14. Paabl. Yucnoseie psanpl. CxonuMocTh U cyMMa psiga. HeoOxonumoe yciioBue CXoaumo-
CTH psifa. ApudMeTHUeCKUE ONepaluy Haj psAaaMu: YMHOKEHHE Ha YHUCIIO, CIIOKEHUE, BBIYUTAHHE.

Psaapl ¢ monoxuTtensHbIMU wieHaMu. Teopembl cpaBHeHus. llpusnaku cxomumoctu [lanmambepa u
Komu. MHTerpanbHblii MpU3HaK CXOAUMOCTH Psa.

3nakouepenyrommecs psaasl. Teopema Jleiormma

3HaKonepeMeHHbIe psiibl. AOCOIIOTHO U YCJIOBHO cxonsiuecs: paasl. TeopeMbl 006 aOCONMIOTHON U
YCIIOBHOW CXOAMMOCTH psijia.

OyHKMoHaIbHbIC psaabl. O0nacTh cxoguMocTH. PaBHOMepHas cxogumocTs [Ipu3nak Beliepmrpacca.

Crenennsbie psanel. Teopema o AGens. MuatepBan cxomumoctr. CBOHCTBO CTETICHHBIX PSIIOB. Psijibl
Teitnopa u MakiopeHna.

Paznen 15. Teopusi rpagoB. OcHoBHbIC MOHATUA W ompeneneHus. CrocoObl 3aganus rpagos.
N3omopdusie rpadul. B3semennsie rpadsl. [lonrpad. Onepanun vaa rpapamu. Mapupytel. Lenu. Hukmist.
Cesi3HOCTh. KOMIIOHEHTHI CBS3HOCTH. MeTpudeckue xapakTepucTuku rpada. JlepeBbs u ux cpoiictsa. Jlec.
DiinepoBel L€ U UUKIbL. ['amMuneToBBl 1enu u uukibl. [lnanapueie rpadsl. Packpacka rpados.
Xpomaruueckue rpadsol.

Pa3znen 16. Teopusi BeposiTHOCTeli 1 MaTeMaTH4eckasi crarucTuka. KomOnHnaropuka u €€ 0OCHOB-
Hble popmynsl. CoObrTus. Buner coobitiii. Onepanmu Hax coObITHsIMH. BepostHocTh coObiTusi. Kiaccuue-
CKO€, CTaTUCTUYECKOE, TEOMETPHUECKOE OIPEIeICHHs BEPOITHOCTH cOObITHs. CBOMCTBA BEPOATHOCTH.

Teopema ciokeHUs: BepOsITHOCTEH. TeopeMbl O BEPOSITHOCTH IPOTHUBOIIOJIOKHBIX COOBITUH, HEBO3-
MO>KHBIX COOBITUM, COOBITUIN, 00PA3YIOIIUX MOJIHYO TPYIIITY.

VYcnoBHas BepoATHOCTh. TeopeMa yMHOKeHUs BeposiTHOCTEN. ClleACTBUSI TEOPEM CIIOKEHUS U YMHO-
KEHUS: TeOpeMa CIOKEHHUSI BEPOSITHOCTEH COBMECTHBIX COOBITHH, (hopMyIia MOTHON BEPOSITHOCTH, hopmya
baiieca.

Cxema bepnymmu. @opmyna bepnymau. ®opmyna Ilyaccona. JlokanbHas u HHTErpajgbHast (OPMYIIbI
Myaspa-Jlamaca.

CryualiHple BEJIMYUHBI: JUCKPETHBIE M HENIPEPHIBHBIE BEIMUYMHBI. 3aKOHBI PACIIPENEICHUS TUCKPET-
HBIX CJIy4alHBIX BEJIMYMH: MHOTOYTOJBHHUK pacHpelesieHus], psija pacupeaeneHus, QyHKIUs pacrpeneacHus
u e€ cBolicTBa, OMHOMMAJILHOE pacnpeseeHue, pacnpenenenue [lyaccona.

UucnoBble XapaKTEPUCTUKU JUCKPETHBIX CIy4YalHBIX BEJIUYMH. MaremaTHdeckoe OXHUAaHue, AMC-
IIEpCHUsl U MX CBOMWCTBA, CpPElHEE KBAApaTMUECKOE OTKJIOHeHue. HempepbiBHas ciydyailiHas BEJIWYMHA, €€
¢byskus pactpenenenus. [ImoTHOCTH pacripeneneHus] HENPEepbIBHBIX CIy4YailHbIX BEJIWYUH U €€ CBOMCTBA.
YucnoBble XapaKTEPUCTUKHN HETPEPBIBHBIX CIy4YailHbIX BEJIMUMH. OCHOBHBIE 3aKOHBI PACIIPEIEICHUS HETIpe-
PBIBHBIX CIy4ailHBIX BEJIMYMH: pABHOMEPHOE, ITOKa3aTeIbHOE U HOPMaJIbHOE paclpeieIeHHs.

3amaya MaTeMaTHMYecKOM CTaTUCTUKH. [eHepaiibHash COBOKYNMHOCTh M BbIOOpKa. Buibl BBIOOPKH.
Cnoco6s1 oTdOpa.

Craructuueckoe pacripesieieHue BBIOOpKH. ODMnupuueckas (GyHKuus pacrpenesneHus. Ilonuron u
rucrorpamma.

CrarucTuueckue OLIEHKM IapaMeTpoB pacupenesieHus. TOYHOCTh OLIEHKH, HaleXHOCTb, JOBEpHU-
TEJIbHBIN HHTEPBAJ.

JloBepuTenbHbIE NHTEPBAJIBI JI TapaMETPOB CIIy4aliHON BEJTUYMHBI, PACTIPEAEIEHHON IO HOPMaJlb-
HOMY 3aKOHY.

[TpoBepka craTtucTUYeCKUX TUIoTe3. Meroa Haubonbiiero mpasaononodus. CraTHcTHYECKHe
MeTOoAbl 00pabOTKHU SKCIIEPUMEHTANIBHBIX JaHHBIX.

4.3 IlpakTUyeckne 3aHATHS (CEMHHAPBI)

No Koi-Bo
Ne 3ausartus Tema
paznena 4acoB




Ne Kon-Bo
Ne 3ansaTus Tema
paszmena 9acoB
1 1 Marpuupbl. Onepauuu Hag MaTpuuaMu. OnpenenuTens. 2
2 1 CucTeMbl TUHEHHBIX YPaBHEHHUH. 2
3 2 Onepanuu HaJ BEKTOPAMH. 2
4 3 VYpaBHeHUSs TUHUN 2
5 6 [Tpenenb 2
6 6 Juddepenumposanne. [Ipon3BoaHbIE BRICIINX TOPSAKOB 2
7-8 7 HccnenoBanne GpyHKIMI C MTOMOIIBIO TPOU3BOIHBIX 4
9 9 HenocpencrBennoe nHTErpupoBanue. 3aMeHa epeMeHHON U 2
WHTETPUPOBAHKE 110 YaCTsIM
10 9 WuTerpupoBanue paunoHaIbHBIX Apodeii. MHTerpupoBanue 2
UPPAMOHAIBHBIX (DYHKIMH
11 10 Brprunciienue onpeneeHHOro MHTerpaia 2
12 11 DYHKIUHA HECKOIBKHUX EPEMEHHBIX 2
13 12 HHTerpaibHOE HCUYMCIICHHE (PYHKITMH MHOTHX TIEPEMEHHBIX 2
14 13 JnddepeHunanpHbple ypaBHEHHUS IEPBOr0 NOPSIKA 2
15 13 Juddepennmanbaple ypaBHEHUSI BTOPOTO MOPSIIKA 2
16 14 [Ipu3HaKU CXOAMMOCTH PSIAOB C HEOTPULATEIbHBIMU YWICHAMHU 2
17 15 I'pade1. Onepanuu Han rpadamu. CriocoOsl 3a1anus rpadoB 2
18 15 DOHIepoBbl M TAMUJIBTOHOBBI Tpadbl 2
19 16 Kiaccuueckoe, reoMeTpruiecKoe, CTaTUCTHICCKOE OINPEACIICHUE BEPO- 2
ATHOCTHU
20 16 Teopempl CIIOXKEHHUSI U YMHOKEHHS BEPOSITHOCTEH 2
21 16 DopMyJTbl YCIIOBHOM M MONTHOM BeposiTHOoCTe. Dopmyia baiieca 2
22 16 ®opmyinsl bepuymu, [lyaccona. JlokanbHas U MHTErpajibHas TEOPEMBI 2
Myagpa-Jlannaca
23 16 UmncaoBble XapaKTePUCTUKH CITyYaiHBIX BEITHYUH 2
24 16 CratucThueckue OlICHKU apaMEeTPOB PACIIPENETICHUS 2
Hroro: 48

5 Y4yeOHO-MeTOAHYECKOE o0ecTIedyeHue TUCIUIIINHI
5.1 OcHoBHas uTEpaTypa

1. Hlunaues, B. C. Broicmiag maremaruka. [lonsbril kypce : yueOHuk a1 OakanaspoB / B. C. [llunaues;
[mom pen. A. H. TuxoHoBa).- 4-e uzn., ucop. u goi.. - Mocksa : FOpaiit, 2014. - 607 c.. - (bakanasp. bazo-
BbIii Kypc) - ISBN 978-5-9916-3325-3.

2. boromonos, H. B. Maremaruka : yueOnuk ais By3os / H. B. boromornos, I1. Y. Camoiinenko. — 5-¢
u31., nepepab. u gon. — Mocksa : U3narensctBo FOpaiit, 2024. — 401 c. — (Bricmee obpasoBanue). —
ISBN 978-5-534-07001-9. — Pexwum nocryma: https://urait.ru/bcode/535729.

5.2 lonosiHuTeIbHAS JIUTEpPaTypa

1. bepumBunu, O. H. Maremaruka : yueOnoe noco6ue / O. H. bepumsunu, C. B. [Tnotaukosa. — Ca-
mapa : CamlAY, 2023. — 128 c¢. — ISBN 978-5-88575-733-1. — Pexum gocrymna:
https://e.lanbook.com/book/392549.

2. boromonos, H.B. Maremaruka. 3amaun ¢ peHICHUsSMH : ydeOHOe TmocoOue [uis By30B /
H. B. boromoiioB. — 2-¢ m3n., mepepad. u jgomn. — Mocksa : MznarensctBo FOpaiit, 2024. — 755 ¢. —
(Beicmee oopazoBanue). — ISBN 978-5-534-16210-3. — Pexum noctymna: https://urait.ru/bcode/544898.

3. I'mypman, B. E. Teopus BeposTHOCTE# 1 MareMaTudeckas cTraTucTuka : yuaeb. mocooue / B. E. I'myp-
MaH.- 12-e u3x.. - Mocksa : Beiciiee o6paszoBanue, 2006. - 479 c.



https://urait.ru/bcode/535729
https://urait.ru/bcode/544898

5.3 UnTepHeT-pecypchl

1. http://www.mccme.ru/ URL: MocKoBCKHI IIGHTP HEMPEPBIBHOTO MaTEMaTHYeCKOr0 00pa30BaHMUs

2. http://vilenin.narod.ru/Mm/Books/Books.htm Maremaruyeckas Onbanoreka

3. http://en.edu.ru/ EctecTBeHHO-HAYYHBIH 00pa30BaTeIbHBIN MTOPTAI

4. BectaHuk MockoBckoro YHuBepcurtera. Cepust 1. Maremaruka. MexaHuka: )KypHail. — M.: AreHCTBO
«Pocriedarsy - mepuoauvIecKoe HAyIHOE M3/IaHNe OTPAKAET TEMATUKY BAKHEUIITUX HATIPABICHUI
TEOPETUYCCKUX UCCIICIOBAHMI 10 MaTeMaTHKe U MexaHuke. - Nttp:// vestnik.math.msu.swstart-in-fr.ntml

5. AnreOpa u ananu3s: xxypHai.- Caakr-IlerepOyprckoe otaenenue MareMarndeckoro MHCTUTYTa
uM. B. A. CrexiioBa PAH http://www.pdmi.ras.ru/AA

6. Auddepenunansupie ypaBHeHus: xypHai. — M.: MAUK "Hayka /Muarepnepuonuka" .-
http://nasb.gov.by/eng/publications/difur/index.php

5.4 IlporpammHoe oOecneyeHue, npogeccnoHaabHble 0a3bl JaHHBIX W HMHG(pOpPMaLOHHbIE
CIIPABOYHbIE CHCTEMbI COBPEeMEHHbIX HH()OPMAIIMOHHBIX TEXHOJIOTHii

=

- OneparronHast cuctema Microsoft Windows

- ITaker HacronpHbx nmpuiaokenuii Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access)

3. - IIpunoxenus Microsoft Visio

4. - Autusupyc Dr.Web Desktop Security Suite

5. - becmiarHoe cpenctBo mpocmorpa (aiinos PDF - Adobe Reader

6. - CBoOonHbIi (aiinoBblit apxusarop 7-Zip
7

8

9

N

- https://yandex.ru/ - 6ecruiatHbiii poccutickuii MHTepHET 0003peBarens Suaekc. bpaysep

http://newgdz.com/spravochnik CrpaBodnuk 1o BbICIIEH MareMaTuke

http://aist.osu.ru/  AUCCT OI'Y - aBTOMaru3upoBaHHAas HWHTECPAKTHBHAs CHUCTEMa CETEBOTO
tectupoBanus OI'Y

6 MaTepI/laJ'll)HO'TeXHI/I'-IeCKOC o0ecnmeyeHue AUCHHUIIIIMHBI

JIeKIIMOHHBIE U TPAKTUYECKUE 3aHATHS IPOBOJISATCS B YUEOHBIX ayAUTOPHUSIX.

AynuTopuu OCHalIeHbl KOMIUIEKTaMH YYEHHUECKOM MeOeln, TEXHUYECKUMHU CpeAcTBaMU 00y4yeHus,
CITy’KaIllUMU JUIsl TPeICTaBIeHUs yueOHOM nH(popManuu 60JIBIION ayTUTOPUH.

[Tomemienue g caMOCTOSATENBbHOM PabOThl 0OYYAIOUIMXCS OCHAIIEHbl KOMIIBIOTEPHOW TEXHHUKOM,
noAkmodeHHo k cetn "MHTepHer", M obecrnedeHuneM JAOCTyna B 3JIEKTPOHHYIO HH(OpMalMOHHO-
oOpazoBarenbHy10 cpeny ¢unnana u OI'Y.
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I'onx nabopa _ 2024

PEKOMEHJIOBAHA Ha 3acenanvu kadeaps

001eobpazoBaTenbHbIX gucuuming ¥ 1 T-TexHomoruil

HAuMeHo8aHiEe Kapedps

nporokos Ne9 ot "17" anpens 2024r.

OTBeTCTBEHHEL HCIOMHUTENB, .0, 3aBeAyIomero kadeapoii &ﬁ
odmeobpazoBarenbHbIX AucHHIUTHA # [ T-TexHonorui v Adpanacosa JI.K.
HanpMenosane Kageops noons pacumgipoaka noonucu
Henonnumenu: w
Jonent xadeapsr OO/ u IT-TexHOTOI MM Adanacosa JI.K.
donacHocme noonuce pacuugposxa noonucu

OJ1IOBPEHA Ha 3acenannn HMC, npotokon Ne5 ot "18" anpes 2024r.

e

[Ipencenarens HMC JL.IO. ITonsikosa

noonuce pacuugposxa noonucu
COI''TACOBAHO:
H.o. 3aB. xadeapoit I E.C. 3onorapes
“n pacwugposxa noonticu
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Woonuce pacuugposka nodnucu
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