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1 eau u 3a1a4m OCBOEHMSI AU CIUTIMHBI

He.m; (Ile.]'ll/l) OCBOCHUSA AUCHUINUIAHBI — OBJIAACHUC CTYACHTAMH MATCMATUYCCKHUM allllapaToM IJIsd
aHajln3a, MOACIIUPOBAHWA U PCHICHUSA NPUKIIAAHBIX 3a/1a4 B CUCTEMC TEII0CHAOKEHUS.

Sagaum:

—HM3Y4YUTh OCHOBHBIC MaTEeMaTHUYECKUE MOHATHUS HEOOX0IUMBIE JIJIsl peILICHHs] HHKEHEPHBIX 3a/1a4;

—OBJIAJICTh OCHOBHBIMM IIPUEMAMU AHAJIA3a U MOJEIMPOBAHUS YCTPOMCTB, IPOLECCOB U ABICHUN IIPU
MIOMCKE ONTUMAJIbHBIX PELICHUN ITPUKIIAHBIX 33134,

—BBIPa0OTaTh y CTYIEHTOB YMEHHE CAMOCTOSATEIBHO PACIIUPATh CBOU 3HAHUS, IPOBOAUTH aHAIU3 IIPHU-

KIIaHBIX WHXXCHEPHBIX 3a71a4.

2 MecTO IUCHUILINHBI B CTPYKType 00pa3oBaTe/ibHOM IPOrpaMMBbl

JlucrumiimHa OTHOCUTCS K 6a30Boi yactu Omoka JI « JluciurmamHbl (MO TN )»

[TpepexBU3UTHI AUCUUILITUHBL: Omcymemayom

[TocTpexBusuthl mucumiuiubbl: b1./[.5.4 Bezonachocmu odicusnedesmenvrocmu, b1.J[.5.14 Ocnoswi
aKoHOMUKU U hunancosou epamomuocmu, b1.J1.B.22 Dnekmpuueckue mawunst, b1./].5.23 Dnekmpuueckue
u anexmpouuvle annapamsi, bl.J[.5.24 Onexmponuxa, b1./].B.2 Ocnosvl 2nexkmposnepeemuxu, bl./[.B.6
Cneyuanusuposannoe npocpammuoe obecneueHue Ol NPOEKMUPOBAHUA CUCTEM ILeKMPOCHAOIHCeHUs,
b1.J].B.13 Ilepexoonvie npoyeccvi 6 anekmposnepeemuveckux cucmemax, b1.J[.B.14 Texuuxa evicokux

HAaNpsIHCceHu

3 TpeGoBaHus K pe3yJbTaTamM 00y4eHHUs! N0 JUCHUIIIHHE

[Tpouecc n3yueHus: AMCUUIUIMHBI HapaBjieH Ha (OPMUPOBAHUE CIIEAYIONIUX PE3YIbTaTOB 00yUEHUs

Ko n manmeHnoBanue
(bopMUpPyEeMBIX KOMIETCHIIUN

KOI[ 1 HAUMCHOBAHUC MHAHUKATOPa
JOCTHIKCHHA KOMIICTCHIIMHN

[Tnanupyemsble pe3yabTaThl 00yueHus
M0 TUCLMIUIUHE, XapaKTepU3yIoIIne
sTanbl HGOPMUPOBAHUS KOMIIETEHIIHIMA

OIIK-3 CniocobeH npuUMEeHsITh
COOTBETCTBYIOIIMH (PU3UKO-
MaTeMaTUYECKUI anmnapar,
METO/Ibl aHAJIN3a U
MOZETUPOBAHUS,
TEOPETUYECKOro U
HKCTIEPUMEHTAIBHOTO
UCCIIIOBAHUS IIPU PELICHUU
npodecCHOHATBHBIX 3a]1a4

OIIK-3-B-1 Ilpumensier
MaTeMaTH4ecKHi anmapar
AHAJIMTUYECKOW FEOMETPHUH,
JUHENHHOHU anreOpsl,

QG QepeHIaIbLHOTO U
MHTErpajIbHOTO UCUUCIICHUS
(byHKIUY OTHOW IEpEMEHHOI
OIIK-3-B-2 IIpumensier
MaTeMaTU4YeCKHi anmapar TeOpun
(YHKLMU HECKOJIBKUX
MEPEMEHHBIX, TEOPUHU (PYHKITHIA
KOMILUIEKCHOT'O IIEPEMEHHOTO,
TEOPHH PSIIOB, TECOPHH
mubdepeHIMaNbHBIX YpaBHEHUI
OIIK-3-B-3 Ilpumensier
MaTeMaTU4ecKHi anmapar Teopuu
BEPOSITHOCTEN M MATEMATUYECKOMN
CTaTUCTHUKH

OIIK-3-B-4 Ilpumensier
MaTreMaTU4ecKHil anmapar
YHCIICHHBIX METOJIOB

3HaTh:

- MaTeMaTH4eCKUil anmapar
AQHAJIMTUYECKOM F€OMETPUH, JIMHEHHOU
anreOpel, audPepeHIHAIBHOTO |
WHTETPAIBHOTO UCUUCIICHHUS (PYHKIIUN
OJTHOW TepeMEHHON, Teopuu (PyHKIUU
HECKOJIbKHX  TICPEMEHHBIX, TEOPHUHU
byHKIIH KOMILJIEKCHOTO
MIEPEMEHHOT0, TEOPUHU PSIOB, TEOPHU
nuddepeHInaIbHbIX YpaBHEHHH
Ymersn:

-CaMOCTOSITEILHO HCITOJIb30BaTh
MaTeMaTI/I‘-IeCKI/Iﬁ annapaT, METOIbI
aHaan3a u MOJCIUPOBAHUS,
TEOPETUYECKOTO u
SKCHEPUMEHTAIBHOTO  MCCJICIOBAHUS
MpY PEUICHUH 33134

Baaners:

- HaBBIKAMU IPUMCHCHUS
COOTBETCTBYIOILIETO MaTEMATUYECKOTO
anmnapara Mnpu peleHuy 3aaa4d




4 CTpyKTYypa M cofAep:KaHue JUCHUNIHHBI

4.1 CTpyKTypa AMCUUNIMHBI

OO611as TpyI0eMKOCTh JUCIMILUIMHBI cocTaBisieT 10 3aueTHhIX equHuIT (360 akaJIeMHYECKHUX YacoB).

Tpyn1oeMKOCTb,
Bun pabotet aKaJeMHYECKIX 9acoB
1 cemecTp 2 ceMecTp 3 ceMecTp BCETO

O0uas Tpy10éMKOCTh 144 144 72 360
KonrakTHas pabora: 50,25 51,25 35,25 136,75
Jlexumu (JI) 34 34 18 86
[Tpaktuueckue 3anstus (I13) 16 16 16 48
Koncynpranmumn 1 1 2
[TpomexxyTouHasi arTecTanus (3a4eT, IK3aMEH) 0,25 0,25 0,25 0,75
CamocTosiTesibHas padora: 93,75 92,75 36,75 223,25

- camono02omosKka (npopabomxa u
noemopeHue 1eKYyuoHHO20 Mamepuaia u 34,75 25,75 3,75 64,75
Mamepuana y4ueOHUKo8 u yueOHvlx nocooutl);

- 10020MOBKA K NPAKMUYECKUM 3AHAMUIM, 20 15 3 38
- U3yYeHue pazoenos Kypca 8 cucmeme 10 10 20
LeKMPOHHO20 0OVUeHUsL;

- H0020MOBKA K PYOEHCHOMY KOHMPOJIO 20 15 3 38

- 10020MOBKA K IK3AMEHY 9 27 27 63
Buja nToroBoro KOHTpOJIA (3a4eT, IK3aMeH, 3ayer IK3aMeH IK3aMeH
auddepeHIUPOBAHHBIN 324€T)

Paznensl qucuumnebl, n3ydaembie B 1 cemectpe
KonmdecTBo yacoB
Ne HanmenoBanwue pa3aenoB ayAuTopras BHEay/l.
pazznena BCETO abora
T3 | JIp pabora
1 JIuneiinas anredpa 29 10 | 4 15
2 BekropHas anredpa 19 2 2 15
3 AHanuTHYeCKas FeOMEeTpUs 18 4 2 12
4 KomnuiekcHbie yucna 18 6 12
5 BBenenne B MaTeMaTHUECKUN aHATIN3 14 4 10
6 Juddepennnanbaoe ucunciaeHne GyHKIUN OTHON 18 4 4 10
MIEPEMEHHOM
7 UccnenoBanvie GyHKIIMU C ITOMOIIBIO TPOU3BO/I- 18 4 4 10
HBIX
8 Teopust MHOTOWJIEHOB 10 10
Hroro: 144 34 | 16 94
Paznenpl AUCIUIUINHGI, H3y4aeMble B 2 ceMecTpe
KonmnuectBo yacoB
Ne HaumeHnoBaHue pa3ieios ayATopHa BHEay/l.
pasznena BCETO abora
1113 | pabora
9 HeomnpeneneHnnsiit uHTErpa 27 8 4 15
10 OrnpesiesieHHbINA MHTErpajl 21 4 2 15
11 DYHKIHUNA HECKOIBKHUX 21 4 2 15
MIEPEMEHHBIX




KonnuecTBo yacoB
Ne HaumeHnoBanue pasnenos ayATopHa BHEay/l.
pazznena BCETO abora
T3 | JIp pabora
12 WuTerpanpHOe HCUHCIeHNE PYHKIIMA MHOTHX TIe- 21 4 2 15
PEMEHHBIX
13 Junddepenunanbable ypaBHEHUS 31 8 4 19
14 Psibi 23 6 2 15
Horo: 144 34 | 16 94
Paznensl aucuuIUIvHb, U3yyaemble B 3 ceMecTpe
KonmnuectBo yacoB
Ne HaumenoBanue paznenos ayAuTopras BHEay/l.
pazzaena BCETO abota
113 | JIp pabora
15 Teopus rpados 20 6 4 10
16 Teopust BepoSITHOCTEN U MaTremMaTH4ecKas 52 12 | 12 28
CTaTUCTHKA
Hroro: 72 18 | 16 38
Bcero: 360 86 | 48 226

4.2 Conep:xaHue pa3esoB JUCHUININHBI

Paznen 1. JIuneiinas anredpa MaTpuiisl: OCHOBHBIE OIpEeNICHHs, KIIAaCCH(HUKALNs, OTIePalliy Ha/T
MaTpHLaMu (CJIOKeHHE, BbIUNTaHUE, YMHOKEHHE). DeMeHTapHble TpeoOpa3oBaHusl MaTpUll, IPUBEIECHUE K
TPEYTOJIbHOMY BH]y, TPAHCIIOHUPOBAHUE MATPULL, UX CBOWCTBA.

Onpenenurenu. Beruncnenune onpenenureneit II, III nopsnka. Onpenenurenu n-ro mopsaka U MX
cBoiicTBa. MUHOpHI 1 anreOpanyeckue TONONHEHN. PaznoxeHue onpeaennTens o cTpoke (CToioiy).

OOparHas MaTpuna: omnpezaeneHue, cBoiicta. [Ipumenenue oOpaTHOW MaTpuLbl Ul PELIEHUs CH-
CTEM.

Panr marpuusl. Teopema o panre. Berunciienue panra MaTpuubl.

CucTteMbl m JIMHEHHBIX YPaBHEHUH C N HEM3BECTHBIMH: OCHOBHBIC OTIPENENICHUs, KIacCuUKAIIHSL.
Pemenne cuctemsl m JIMHENHBIX YPaBHEHHUM ¢ N HEU3BECTHBIMU MeETOAOM [aycca.

Pemienue cuctemsl n TMHEWHBIX YPAaBHEHHUI C N HEU3BECTHBIMU 1O MpaBuiy Kpamepa.

COBMECTHOCTb CHUCTEMBI JIMHEHHBIX alredpandeckux ypaBHEeHMHA. OZHOPOIHBIE M HEOAHOPOIHBIE
cucreMsl, Teopema Kponekepa-Kanennu. @yHnaMeHTanbHas CUCTEMA pELICHU.

Pa3znen 2. BexkropHas anredpa. [loHsiTue nTMHENHHOrO BEKTOPHOrO HpocTpaHcTBa. Bekropsl. /[le-
KapToBa W noJisipHas cucrema koopauHar. [loBoport. Ilepenoc. IIpoekiust BekTopa Ha och. JIMHEHAs 3aBH -
CHUMOCTb U HE3aBUCUMOCTh CUCTEMbI BEKTOPOB. PasMepHOCTH 1 6a31c TMHEHHOro MPOCTPAHCTRA.

CkansipHO€ NpPOMU3BEJCHHE BEKTOPOB M €ro CBOMCTBa. Yroin Mexnay Bekropamu. KoopaunatHoe
BBIPaXCHHE, TEOMETPUUYECKUI cMbIc. KoopanHaTHOE BBIpaXKEHUE.

Onpenenenne BEKTOPHOTO M CMELIAHHOTO MPOU3BEACHMS; OCHOBHBIE CBOWCTBA M I€OMETPUUYECKHM
cmblca. KoopanHaTHOE BhIpaKeHUE.

Paznen 3. AnaauTudeckas reomerpus. lIpsmas Ha miockoctu. Paznuusblie GopMbl ypaBHEHHM
IPSIMOM Ha TUIOCKOCTH. YTOJI MEXy NpsMbIMH. B3aumMHoe pacnonoxeHnue npsmsix. PaccrosHue oT Touku 10
IPSAMOM.

IInockocTy B IpOCTpaHCTBE. YPAaBHEHUS IJIOCKOCTH. YTOJ MEXKIY IJIOCKOCTAMHU. B3anMHoe pacrno-
JIO’KEHUE TUIOCKOCTEN. PaccTosiHue OT TOYKH 10 TIOCKOCTH.

[Ipsimas B mpocTpaHCTBE. YpaBHEHHA NPSMOM B NIPOCTPAHCTBE. YTOJ MEXAy HNpsMbIMU. B3aumuHoe
pacrnoyioKeHue npsMbIX. PaccTosiHue OT TOUKHM 10 IpsIMON. B3auMHOe pacnonokeHue npsMoi U IIIOCKOCTH.
Yron Mexay IpsMOU U IIIOCKOCTBIO.

Kpussie 1l nopsaka: smunc, napadoia, runepooia UX reoMeTpUYeCKUe CBOMCTBA U KaHOHMUYECKHE
YPaBHEHHS.



IloBepxnoctu Il mopsaka: KaHOHMYECKHE YpaBHEHUS, KiacCU(UKAIMs, OCHOBHBIC CBOWCTBA.
Uccnenosanrie moBEpXHOCTEN METOAOM CEUCHHUSI.

Paznen 4. KommiekcHble ynciaa. KommiekcHsle uncna. M3o0pakeHHe KOMILIEKCHBIX YMCEN Ha
IUIOCKOCTH. Moaynb M apryMeHT KOMIUIEKCHOTO uucia. AnreOpanueckas, TPUTOHOMETpUYECKas U
nokasarenpHas (opMma 3amMcH KOMIUIEKCHBIX 4Hceld. ApUPMETHYECKHE OIEepalud HaJl KOMILIEKCHBIMU
yucinamu. ®opmyna Myaspa. Kopau 3 koMiuiekcHsIX ynces. @opMyna Diepa 1 ee IpUMEHEHHE.

Pa3nen 5. BBenenue B MareMaTudeckuii aHaiau3. YuciaoBas mocienoBareIbHOCTb. ApudmeTnue-
CKHE OIlepaliy HaJl YMCIOBBIMU MOCIIEA0BATENbHOCTIMU. beckoHeuHo Oounbliue 1 OECKOHEYHO MaJble MOo-
cienosarenbHocTU. llpenen umciaoBod mocnenoBarenbHOCTH. IIpenenbHbI mepexos; B HEpaBEHCTBAX.
MoHnoToHHBIE NTOcIea0BaTeapHOCTH. CylieCTBOBaHNE MPEEIa MOHOTOHHON OINPaHUYEHHOM MTOCIIEN0BaTENb-
HOCTH.

[lonstue ¢ynkuuu. OOnacTe ee onpeneiaeHus, crnocoOsl 3ananus GyHKIMH. OCHOBHBIE AJIEMEHTap-
Hble (PYHKIIUH, UX CBOWCTBA U rpaduku. CroxHbIe U 00paTHbIE (PyHKIUH.

[Ipenen ¢yHkimy B Touke U 6ecKoHEUHOCTH. Teopemsbl o mipenenax GpyHkmuil. OgHOCTOPOHHHE TIpe-
JEJIBI.

[lonsTre pyHKINK, OTPAaHUYEHHON Ha MHOXKECTBE U B OKPECTHOCTH TOUKH. TeopeMbl 00 orpaHuyeH-
HOCTHU (PYHKIUH, UMEIOIUX Mpees. 3aMmedaresibHble Tpeebl.

beckoneuno OGompime U OeckoHeuHO Majbie (GyHKIMUA. CpaBHEHHE OECKOHEUHO OONBITUX M Oec-
KOHEYHO MaJIbIX (yHKIUH. OCHOBHBIE SKBUBAJIEHTHOCTH.

[lonsiTe QyHKUMK, HEOpepblBHOM B Touke. Apudmernyeckue omnepanuu HajJ HENPEpbIBHBIMU
dynKusaMu. HenmpepbIBHOCTH 371€MEHTapHBIX (PyHKIHA.

OnHocTopoHHsIsI HenpepbIBHOCTh. Kiaccudukamnuu touek paspeiBa. HempepbIBHOCTh (yHKIMI Ha
orpeske. CBoHCTBa (PyHKIIMI, HEMPEPHIBHBIX HAa OTPE3KEe: OTPAaHUUYEHHOCTD, CYIIECTBOBAHNE HAHOOJIBILIETrO 1
HAaWMEHBIIIETO 3HAYEHUH, TIPOMEKYTOUHOTO 3HaYeHUs. Teopema 00 oOpaTHON (DyHKITHH.

Paznen 6. /IupdepeHnuaibHoe wucuuciaeHHe (QyHKIMH OIHOM mnepeMeHHOH. IIpousBonHas
(GYyHKIMM B TOUKE, €€ TeOMETPUUYECKU U MeXaHHUUeCKHi cMbIcil. [Ipon3BoiHas CyMMBI, MPOU3BEIEHUS, YaCT-
Horo. [IponsBosHas cnoxHOH (yHKIUH, TPOU3BOIHAs 0OpaTHOM (pyHkIMuU. [Ipon3BoaHas napameTpuiecKoi
U HesIBHO 3aJlaHHOM (pyHKIuu. Tabiuia npou3BogHbBIX.

[onsarue nuddepenunpyemoctu GpyHKuN B Touke. HeoOXxoaumple u 10cTaToYHbIe YCI0BUS qU(de-
peHIMpyeMOCTH QyHKIUU B Touke. CBs3b MEXIy AUPGEepeHINPYEMOCThIO U HEMPEPHIBHOCTHIO (QYHKIIMH B
TOYKE. YpaBHEHUS KacaTeJIbHOW U HOPMAJIH.

Jubdepennman ¢ynknum u ero cBoictBa. CBszp auddepeHimana (GyHKIAA C TPOU3BOIHOM.
I'eomerpuueckuii cmbicn auddepeniuana, npuMeHenue quddepeHimana B IpuOIMKEHHBIX BEIYUCICHUSIX.

[IpousBoansle u nuddepeHIaibl BHICIINX TOPSAIKOB.

OcHoBHbIe TeopeMbl AuddepeHnnaibHoro ncuncienus (reopema ®epma, Pons, Jlarpanska, Komn).

PackpeiTie HeonpeaeaeHHOCTe ¢ MOMOIIbIO TTpaBmiIa JlonuTais.

Paspnen 7. HccaenoBanue (GyHKHMI € MOMOIILI0 IPOM3BOAHBIX. YCIOBUS MOHOTOHHOCTH
¢byukumii. Touku s3xkcTpemyma. HeoOxoqumbie U TocTaTouHble yCIOBUS dKcTpemMyMa. Haxoxaenne Hanbomb-
IIer0 U HAUMEHBIIETO 3HaYeHUs QYHKINH, TU(PepeHIpyeMoit Ha OTpe3Ke.

UccnenoBanne GyHKIIMU HA BBITYKJIOCTh U BOTHYTOCTb, TOUKH Teperuoa.

AcuMnToTsl KpuBbIX. OOIIast cxeMa uccie0BaHus (PyHKIMNA U TOCTPOSHHS I'PpadUKOB.

Pa3nen 8. Teopusi MmHorousienoB. MHorounensl, Teopema be3y. OcHoBHas Teopema anreOpsl. Pas-
JO)KEHUE MHOTOYJIEHA C JIEHCTBUTENbHBIMU KO GUIIMEHTAMH Ha JIMHEHHbIE U KBAAPaTUYHbIE MHOXKHUTEIH.

Paznoxenue panmoHaabHBIX Apo0Ei Ha MPOCTEUIITHE.

Paznen 9. Heompenenennslii mnterpaj. IlepBooOpasneie. HeompeneneHHbI HHTErpaq M €ro
cBoiicTBa. HemocpencTBeHHOE WHTErpUpOBaHUE, WHTETPUPOBAHUE IyTeM MOJBEACHMs MMOJ 3HAK aAudde-
peHnuana. Meros NoACTaHOBKU: 3aMEHA IEPEMEHHOM, TPUTOHOMETPUUYECKHUE MTOJCTAHOBKH.

WNHTerpupoBaHue 1o 4acTsM.

[Ipocrelinme nHTErpassl, COACpKAIINE KBaAPATHBIA TPEXUIEH.

WuTerpupoBanue paldOHAJIBHBIX JpoOeil: MeToJ HeoIlpeneaeHHbIX Kod(p(GUIUEHTOB, METOA
Octporpaznckoro.

WuTerpupoBanue uppanroHanbHbIX (QyHKIU.

WHTerpupoBaHie TPUTOHOMETPUUECKUX (PYHKITHIA

Pasznea 10. OnpenesieHHbIH HHTErpaJl. 3a1a4u, NPUBOJIAIINAE K MMOHATHIO ONMPEIEIEHHOTO0 HHTErpa-
na. OnpeneneHHplid MHTErpal Kak Mpeesl UHTErpalbHbIX cyMM. OCHOBHBIE CBOMCTBA OIPENEIEHHOIO WH-
Terpasia.



Beluucnenue onpeneneHHoOro uHrerpana. Teopema o npou3BOJHONM MHTErpajia ¢ MEPEMEHHBIM BEPX-
HuM tipenesiom. ®opmyna Herotona-Jleitoauma. 3amMeHna nepeMeHHO B onpeieieHHOM uHTerpaie. Uaterpu-
POBaHUE 110 YaCTAM.

[IpunoxeHue onpeaeIeHHOr0 HHTErpaa.

HecoGctBennsie unrerpais! I u Il poga, ux cBoicTsa.

Pa3zgen 11. ®yHKIMH HeCKOJIbKHMX NepeMeHHbIX. Onpenenenne (pyHKINUN HECKOJIBKUX MepeMeH-
HbIX. O01acTh ompeeneHus, npeaes, HeNPepbIBHOCTh, FEOMETPUUECKOE H300pakeHHE.

YacTHbIe TPOU3BOIHBIE U UX TEOMETPUUYECKUI CMBICIL.

[onsarue nupdepennupyemoctu pynkumuu. Heobxonumsle U gocTarodnbie yenoBus auddepeHuupy-
€MOCTH (PyHKIIUH.

[TonHoe mpupamienre NoiaHbI tuddepenuan GyHKIUN, CBA3b ¢ YACTHBIMU NMPOU3BOAHBIMU. [Tpu-
MeHeHue nuddepennmana B MpUOINKEHHBIX BEIYUCICHUSX.

[Tpon3BOgHBIE OT CAOKHBIX (QYHKIUHA U OT (PYHKIMIA, 3aJaHHBIX HESBHO.

YacTtHble npou3BoJHbIE U AU (epeHranbl BBICIINX MOPSIKOB.

IIponsBoanas no HanpasneHuro. [’ paguent. KacarenbHas II0CKOCTh 1 HOPMaJIb K TOBEPXHOCTH.

OkcTpeMyMbl  (DyHKIUN HECKONBKUX NepeMeHHbIX. HeoOxonuMbple W J0CTAaTOYHbBIE YCIIOBUS
JKCTpeMyMa.

Pasznen 12. UnTerpanbHoe HcYHCIeHHe (DYHKIMHA MHOTHMX IepeMeHHbIX. 3ajaJda, IpuBoAsanas K
MOHATUIO IBOMHOIO MHTEerpaia. JIBOMHOW MHTErpa, Kak INpeAesl MHTETrPalbHbIX CyMM. [eomeTpuueckuit
CMBICJI JBOMHOTO HMHTerpana. CoicTea. CBeleHHEe JBOMHOTO HHTErpaia K IOBTOPHOMY.

3aMeHa NEPEMEHHBIX B JBOMHOM MHTerpajie. BrlunciieHne ABOMHOIO MHTErpaia B MOJIAPHBIX KOOpP-
JMHATaX.

I'eomerpuueckue 1 pu3nyecKkue NPUIOKEHUS ABOHHOTO HHTETpasia

TpoitHOM MHTerpan, Kak Ipeaesl MHTErpAIbHBIX CyMM. CBeleHHE TPOMHOIO MHTErpaja K IOBTOpP-
HOMY. 3aM€Ha NIEPEMEHHBIX TPOWHOM MHTErpaJe.

Boruncnenue TpoifHOro HHTErpaja B MIIMHAPUYECKUX U chepuueckux koopanHatax. [lpunoxenus.

Paznen 13. Iuddepenuuanbubie ypaBHeHusi. Ousnueckue 3a1auu, NpuBosme K aupdepenu-
aJpHBIM ypaBHeHUsAM | mopsaka. Pemenne ypaBHeHus, HadaiabHble ycioBHs. 3aaada Komm, Teopema cyie-
CTBOBaHMs M €IMHCTBEHHOCTH 3aauu Komm. O01ee u 4acTHOE pelieHusi, FeOMETPUUEeCKH CMbICT 00IIero
Y YaCTHOTO PEIICHMS.

Huddepennunanbaple ypaBHEHHS ¢ paseeHHBIMU MepeMeHHbIME. uddepennnanbapie ypaBHEHUS
C Pa3AEIAIOMIMMUCS IEPEMEHHBIMH.

OnHOpOnIHbIE YPABHEHHUS.

JIuneiinple ypaBHeHusa | mopsaka. Meron Bapuanuu NpoW3BOJIBHOM MOCTOSHHON. YpaBHeHue bep-
HYJUIH.

VYpaBHeHHUsI B MOJIHBIX AU PepeHnaiax.

Huddepenunanbapie ypaBHEHUsT BBICIIMX MopsakoB. 3amada Komm. IloHsTHE 00IEero m 4acTHOTO
pemenus. Teopema Komm.

YpaBHEHHUs1, 1Oy CKAIOL1E TOHMKEHHUE ITOPSIKA.

Jluneiinbie omHOpOaHBIE MU QepeHInaNbHbIe YPAaBHEHHS, UX CBOWCTBA. JIMHEHHO 3aBUCHUMBIE U JIH -
HeHO He3aBHcHUMBbIe (YHKUIUU Ha oTpe3ke. Bponckuan. Teopembl o BpoHckHane. Teopema o CTpyKType
o011ero pemeHus JMHEHHOTO OTHOPOIHOTO MU (hepeHIINaTBLHOTO YpaBHEHNUS.

JIuHeitHbIe OTHOPOJIHBIE YPAaBHEHUSI C IOCTOSHHBIMU KOA(PPHUIIMEHTaAMH.

Teopema o cTpyKType OOIIEro peneHus JHHEHHOTO HEOJHOPOTHOTO ypaBHeHH. Meton Jlarpanika.

Pemienne nMHEHHOTO HEOIHOPOAHOTO MU(QEpeHIMATIBLHOIO YPaBHEHHUS CO CIEHUaTbHOW MpaBoOi
YaCThIO.

Paznen 14. Paabl. Yucnossle psaasl. CxoauMocTh U cymma psina. HeoOxoaumoe ycioBue CXOAMMO-
CTH psfa. ApupMeTHuecKre onepalnnun Haja psaaMu: YMHOXKEHHE Ha YUCIIO, CII0KEHUE, BHIYMTAHHUE.

Panpl ¢ monoxutenbHbIMU uieHaMu. Teopembl cpaBHeHus. [Ipusnaku cxomumoctu JlamambGepa u
Komm. MHTErpaibHbIN MPU3HAK CXOAUMOCTH PSA.

3nakouepenyromuecs psaasl. Teopema JleitoHua

3HaKonepeMeHHbIE PsAZIbl. AOCOIIOTHO U YCJIIOBHO CXOJSIIUECS psAAbl. Teopembl 006 aOCOMIOTHON
YCJIOBHOM CXOIMMOCTH psija.

OyHKIIMOHATBHBIE Psibl. O0macTh cxoguMocTH. PaBHOMepHas cxoqumocTs [Ipu3nak Beliepmrpacca.

Crenennsle psaabl. Teopema o AGens. MnTepBan cxoguMocTu. CBONWCTBO CTENEHHBIX PSANOB. Psb
Teitmopa n MakiopeHa.



Pa3znen 15. Teopus rpagoB. OcHoBHble NMOHATHUSA U ompeneneHus. CrnocoObl 3agaHus rpagos.
Nzomopdusie rpadsl. B3semennsie rpadsl. [loarpad. Onepauuu Han rpadamu. MapupyTsl. Lenu. Lukist.
Cas3HOCTh. KOMIOHEHTHI CBA3HOCTH. MeTpudeckue XxapakTepucTuku rpada. JlepeBbs u ux cpoiictsa. Jlec.
DiiylepoBel 1leMM W [UKIBL. [amMmibToBel 1lemu W 1ukibl. [lmanapasie Tpadbel. Packpacka rpados.
Xpomaruueckue rpadsol.

Pa3nen 16. Teopusi BeposiTHOCTEli 1 MaTeMaTH4yeckas craTucTuka. KomObnHaroprka u €€ 0CHOB-
Hble Gopmyabl. CoObITHs. Buasl cobbrThii. Onepannu Haj coobiTuaMu. BepostHocTh coObiTHs. Kinaccuue-
CKO€, CTaTUCTUYECKOE, TEOMETPUUECKOE OTpeIeTICHHs BEPOSITHOCTU cOObITHs. CBOMCTBA BEPOSITHOCTH.

Teopema cnoxeHusi BeposiTHOCTe. TeopeMbl O BEpOATHOCTH MPOTHBOMOJIOXKHBIX COOBITUH, He-
BO3MOYHBIX COOBITUH, COOBITHH, 00pa3yIOIINX MOTHYIO FPYIIILY.

VYcioBHas BeposATHOCTb. Teopema yMHOXEHMsI BeposiTHOCTeH. ClencTBHUsS TEOpEM CIOXKEHHUS H
YMHO)KEHHUS: TE€OpeMa CIIOKEHUSI BEPOSTHOCTEH COBMECTHBIX COOBITHH, (QOpMyla MOJHOW BEPOATHOCTH,
dopmyna baiieca.

Cxema bepnymm. @opmyna bepuymmu. @opmyna [lyaccona. JlokanbHas 1 uHTETpaibHas (GOPMYIIBI
Myaspa-Jlamnaca.

CrnyuaiiHble BEIMUYMHBL: JUCKPETHBIE U HENPEPhIBHbIC BEIMYMHBI. 3aKOHBI pacIpe/ieIeHHs] TUCKPET-
HBIX CIIy4alHBIX BEJIMYUH: MHOTOYTOJILHUK pacrpesieeHus, psaja pacipeaeneHus, GyHKIUs pacripereneHus
u e€ cBolCTBa, OMHOMUAIBHOE pacipeaeneHue, pacnpeaenenue [lyaccona.

UucnoBbele XapaKTEPUCTHKM JAMCKPETHBIX CIy4yailHBIX BEIMYMH. MaremMaTuueckoe OXHJIaHue,
JUCTIepCusl U UX CBOICTBa, CpellHee KBaJpaTHueckoe oTKJIoHeHHe. HenpepriBHAs cioyuaiiHas BelW4YUHa, €€
byHkus pacupenenenus. [IIOTHOCTh pacnpeneneHuss HeNMPEePhIBHBIX CIy4YalHBIX BEJIMYMH U €€ CBOMCTBA.
YucnoBble XapaKTePUCTUKH HETIPEPHIBHBIX CIy4YaiHbIX BeJMYMH. OCHOBHBIE 3aKOHBI pacIipe/lelIeHHs HeTpe-
PBIBHBIX CIy4ailHBIX BEJIMYMH: pABHOMEPHOE, IOKA3aTEIbHOE U HOPMAJIBHOE PACIIPEIEICHHUS.

3ajaua MaTeMaTU4ecKoW CTaTHCTUKH. [eHepanbHas COBOKYMHOCTh M BbIOOpKa. Buubl BBIOOpKH.
Crioco6s1 oTOOpa.

Craructuyeckoe pacmpeneieHue BBIOOpKH. DMmupuueckas GyHKuus pacrupeneneHus. [lomuron u
rucTorpamma.

CraTtucTuyeckue OIeHKH TapaMeTpoB pacipeeneHns. ToUHOCTh OLEHKH, Ha/IeKHOCTb, TOBEPUTEIb-
HBI UHTEPBAJL

JloBepHTeNbHBIE HHTEPBAJIBI IS IAPAMETPOB CIIyYailHOM BEJTWYUHBI, PACTIPEAEICHHOW IO HOPMaJIb-
HOMY 3aKOHY.

[IpoBepka craTucTHdeckux rHuNore3. Metox Haubonbimero mpapaonogodus. CTaTHCTHUYECKUE
METO/Ibl 00paOOTKU IKCTIEPUMEHTANIBHBIX TAHHBIX.

4.3 IlpakTuueckue 3aHATHS (CEMUHApPHI)

Ne Kon-Bo
Ne 3ansTus Tema
pazzgena 4acoB
1 1 Marpuipl. Oniepanuu Hajg Marputiamu. OnpeaeuTes. 2
2 1 CucTeMbl JTMHEHHBIX YPABHEHHM. 2
3 2 Omnepanuu HaJ BEKTOPAMH. 2
4 3 YpaBHEHUS JIMHUI 2
5 6 [Ipenenst 2
6 6 Juddepennmponanne. [Ipon3BoaHbIE BHICIIMX TOPSIKOB 2
7-8 7 WccnenoBanne GyHKIMI C TOMOIIBIO TPOU3BOIHBIX 4
9 9 HenocpencrseHHOe UHTErpUpOBaHKE. 3aMEHA IEPEMEHHON U 2
WHTETPUPOBAHUE 110 YACTAM
10 9 WuTerpupoBaHue pannoHaIbHBIX Apodeit. MHTerpupoBanme 2
UPPALMOHATBHBIX (DYHKIIHHA
11 10 BrrunciieHre onpeiesIeHHOro HHTerpaia 2
12 11 QDYHKIMU HECKOJIBKUX MEPEMEHHBIX 2
13 12 HHTerpasbHOE McUKcIeHne PYHKIIMH MHOTHX TIEPEMEHHBIX 2
14 13 Jnddepennmansabie ypaBHEHUS IEPBOTO MOPSAKA 2
15 13 Jnddepennmanbaple ypaBHEHHST BTOPOTO MOPSIIKA 2
16 14 [Ipu3HAaKK CXOIMMOCTH PSIIOB C HEOTPULATEIBHBIMU WICHAMU 2




Ne Komn-Bo
No 3ansTus Tema
pazzaena 4acoB
17 15 I'pader. Onepanuu Hax rpadamu. CriocoObl 3anaHus rpados 2
18 15 DUIEPOBBI M TAMUJIBTOHOBBI TPAdbI 2
19 16 Knaccuueckoe, reomeTpuueckoe, CTaTUCTHUUECKOE OIPEICICHHE Be- 2
POSTHOCTH
20 16 TeopeMbl CII0KEHUS] M YMHOKEHHUSI BEPOSATHOCTEH 2
21 16 PopmyIibl YCIOBHOM U NOIHOM BepositHocTel. Dopmyna balieca 2
22 16 ®opmynsl bepuyinu, [lyaccona. JlokanbHas 1 MHTErpajabHas TEOPEMbI 2
Myagspa-Jlannaca
23 16 UucaoBble XapaKTEPUCTUKHU CIYYANMHBIX BEJIMYUH 2
24 16 CraTtucTHYEeCKHE OLICHKH ITApaMETPOB paCTIpeieICHU 2
Wroro: 48

5 Y4yeOHO-MeTOANYECKOE o0ecIIedyeHue TUCIUIIINHDI
5.1 OcHoBHas qUTEpaTypa

1. boromomnos, H. B. Maremaruka : yueOnuk ans By3oB / H. B. boromornos, I1. 1. Camoitnenko. — 5-¢
u3a., nepepad. u gon. — Mocksa : M3narenscto FOpaiit, 2025. — 401 c. — (Boiciiee obpa3oBanue). —
ISBN 978-5-534-07001-9. — Pexum noctyna: https://urait.ru/bcode/581540.

2. boromoros, H. B. Maremaruka. 3aauu ¢ pemieHusMH : yueOHuK a1 By30B / H. B. boromonos. — 2-
e u3n., nepepad. u gomn. — Mocksa : M3mparensctBo HOpaiit, 2026. — 755 ¢. — (Bricee obpazoBanue). —
ISBN 978-5-534-16210-3. — Pexxum gocrtyna: htips.://urait.ru/bcode/599027.

3. IHunaues, B. C. Boiciiast matremaruka. [lonnblil kype : yueOnuk juis 6axanaspoB / B. C. Illunayes;
[mon pen. A. H. Tuxononal.- 4-¢ u3a., ucop. u gom.. - Mocksa : HOpaiit, 2014. - 607 c.. - (bakanasp.
bazoBsrii kypc) - ISBN 978-5-9916-3325-3

5.2 JlomostHUTEILHAS JIUTEPATYPA

1. bepumBunu, O. H. Maremaruka : yuebnoe nocodue / O. H. bepumBunu, C. B. IlnotHukoBa. —
Camapa : Caml[AY, 2023. — 128 c¢. — ISBN 978-5-88575-733-1. — Pexum pocryna:
https://e.lanbook.com/book/392549.

2. boromornos, H. B. Ilpaktuueckue 3aHsTUs 110 MaTeMaTuke : yuyeOHuk ais By3oB / H. B. boromonos.
— 11-e wu3n., nepepab. u non. — Mocksa : M3zmarensctBo IOpaiit, 2026. — 578 c. — (Boicmiee
obpazosanue). — ISBN 978-5-534-18418-1. — Pexxum nocryna: htips://urait.ru/bcode/599047.

3. Bricmas maremaruka : MeTonuueckue ykazanus / coctaButensb 1. A. Uepnsik. — Cankr-IletepOypr :
CIIBI'Y T'A um. A.A. HoBukosa, 2024. — 165 c. — Pexxum nocryna: htips://e.lanbook.com/book/438716.

4. I'mypman, B. E. Teopus BeposiTHOcTell M MareMaTHueckas cTaructuka : yudeb. mocobue / B. E.
I'mypman.- 12-e uzn.. - Mocksa : Beiciiee oopaszosanue, 2006. - 479 ¢

.5.3 Ilepuonnueckue u31aHUuA

1. http://www.mccme.ru/ URL: MoCKOBCKHI IIEHTP HENPEPBIBHOTO MaTEMAaTHYECKOTO 00pa30BaHUs

2. http://vilenin.narod.ru/Mm/Books/Books.htm Marematnueckast 6ubanorexa

3. http://en.edu.ru/ EcTecTBeHHO-Hay4HbI 00pa30BaTeIbHbIN MOpTal

4. BectHuk MockoBckoro Yuusepcuteta. Cepust 1. Maremarnka. Mexanuka: xypHai. — M.: AreHcTBo
«Pocneyarpy - mnepuoaMYECKOE HAyyHOE M3JlaHHE OTpa)kaeT TEMAaTUKy Ba)KHEHIINMX HarpaBiIeHUN
TEOPETHUECKUX MCCIICIOBAHUHN IO MaTeMaTUKe U MEXaHuKe. - http:// vestnik.math.msu.swstart-in-fr.html

5. Anrebpa um ananu3: xypHan.- Caunxr-lIletepOyprckoe otjenenne MaremMaTnueckoro MHCTUTYTA
uM. B. A. CreknoBa PAH http://www.pdmi.ras.ru/AA

6. Huddepennuanpusle ypaBHeHus: kypHair. — M. MAWK "Hayka /Mutepnepuoauka.-
http://nasb.gov.by/eng/publications/difur/index.php



http://nasb.gov.by/eng/publications/difur/index.php
https://elibrary.ru/publisher_about.asp?pubsid=766
http://www.pdmi.ras.ru/AA
http://www.pdmi.ras.ru/
http://www.pdmi.ras.ru/
http://vestnik.math.msu.su/start-in-fr.html
http://vestnik.math.msu.su/
http://en.edu.ru/
http://vilenin.narod.ru/Mm/Books/Books.htm
http://www.mccme.ru/
https://e.lanbook.com/book/438716
https://urait.ru/bcode/599047
https://e.lanbook.com/book/392549
https://urait.ru/bcode/599027
https://urait.ru/bcode/581540

5.4 Ilporpammuoe oOecnedeHue, npogeccnoHanbHble 0a3bl JAaHHBIX M HH(OPMALMOHHbIE
CIIpaBOYHbI€ CUCTEMbI COBPEMEHHBIX l/lH(l)OpMaIll/lOHHle TEeXHOJIOTHii

1. - Omnepaunonnas cucrema Microsoft Windows

2. - Ilaker HactonpHBIX Tpmiiokennit Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access)

3. - Ilpunoxenus Microsoft Visio

4. - Antusupyc Dr.Web Desktop Security Suite

5. - becmarHoe cpeacTBo mpocMoTtpa daitioB PDF - Adobe Reader

6. - CBoOomaHbIil (paiinoBelii apxuBarop 7-Zip

7

8

9

- https://vandex.ru/ - 6ecrimatHbiii poccuiickuii HTepHeT 0603peBatens Snnekc. bpaysep

http://newgdz.com/spravochnik CripaBouHMK 1O BBICILIEH MaTEMaTHKE

http://aist.osu.ru/  AUCCT OI'Y - aBroMaTu3upoBaHHas HMHTEPAKTUBHAs CHUCTEMa CETEBOTO
tectupoBanus OI'Y

6 MarepuajibHO-TEXHHMYECKOE 00ecreyeHue TUCIHIIMHBI

JIeKIIMOHHBIE U TPAKTUYECKHUE 3aHATHI IPOBOASTCS B YIEOHBIX ayTUTOPHSIX.

AyIHTOpPUH OCHAIICHBI KOMIUIEKTAMH YUYEHUYECKON MeOenn, TEXHUUECKUMHU CPEeICTBaMHU O0yUYeHUs,
CITy>KaIllUMU JJIsl TIPEICTaBlIeHUs yueOHON MHpOopMAIHK OONBIION ayIUTOPUH.

[Tomemenune st caMOCTOSATENHHOM PabOThI O0OYUYAIOIIMXCS OCHAIEHBI KOMIBIOTEPHOW TEXHHUKOM,
nofkiItoueHHo Kk cetn "WHTrepHer", um obecrnedeHHeM JJOCTyma B DJIEKTPOHHYIO HWH(POPMAIIMOHHO-
obpazoBarenpHyI0 cpeny ¢unnana u OI'Y.
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