MUHHCTEPCTBO ITPOCBEILIEHNS POCCUNCKOU ®EJIEPALIMNA

(enepasbHOE rocy1apCcTBEHHOE OHIKETHOE 00pa30oBaTeIbHOE YUpeKIeHNe BhICIIEro

o0pa3zoBaHus

«KpacHosIpcKHil roCy1apCTBEHHBIN MeJaroru4ecKuii yHuBepCuTeT
um. B.I1. AcradgbeBa»

(KT'ITY um. B.II. AcradbeBa)

HPEIMETHAA YACTD (I10O ITPOPUJITIO
NHPOPMATHUKA)
MaremaTu4ecKue 0CHOBbI HH(POPMATHKH

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIs)

3akperuieHa 3a kadeapoit

V4eOHbIil r1aH

D8 UndopmaTuku u nHGOPMANMOHHBIX TEXHOJIOTHI B 00pa30BaHUHT

44.03.05 Matemartuka u uHpopMaruka (ouHoe,2025).plx
44.03.05 Ilenaroruueckoe oopazoBaHue (C ABYMs IPOGUIIMH IOATOTOBKH)
Hanpagsnennocts (mpoduib) 00pazoBaresbHOM porpaMmbl MaTeMaTrKa U HHQOpMaTHKa

Beinyckarorue kadeapsr:

MareMaTHKU B METOJMKH 00ydeHus MaremMathke; HbopMaTHky 1 HH)OPMAIIHOHHBIX
TEXHOJIOTHI B 00pa30BaHUH

Kpanuduxarus O0axanaBp

Dopma 00yueHHs OYHas

OO0w1as Tpy10eMKOCTh 53ET

Yacos 110 y4eGHOMY ILTaHy 180
B TOM YHCIIE:
ayJUTOPHBIE 3aHATHS 94
CcaMOCTOsITeNIbHAsE paboTa 85,7
KOHTaKTHast paboTa BO BpeMs 0

npomexyrounoit arrecranuu (MKP)

Pacnpe)leﬂenne YacCoB JUCHUILIMHBI 110 CeEMeCTpam

Buapr KOHTPOJISI B CEMECTpax:

3a4eThl 2
3a4eThl C OLICHKOM 1

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) Hroro
Hexnens 17 18 5/6
Bun 3aHsTHI vII PIl VI PII VI PIT

Jlexunu 14 14 18 18 32 32
JlaGopatopHsbie 28 28 34 34 62 62
Kontponb Ha 015 015 (0,15 [015 |03 |03
MPOMEKYTOUHYIO
aTTeCcTaluIo (3a4er)
B Tom uucne B popme | 4 4 4 4 8 8
MPAKT.MOATOTOBKH
HUroro ayj. 42 42 52 52 94 94
KonrakrtHas pabora 42,15 | 42,15 | 52,15 | 52,15 | 94,3 | 94,3
Cam. pabora 65,85 | 65,85 | 19,85 | 19,85 | 85,7 | 85,7
HUtoro 108 108 72 72 180 | 180

OOKYMEHT NOANMMCAH
SNEKTPOHHOW NOAMNUCHLIO

CepTtudumkat: 00BEB88A562437DDOD6A077C2C7EE44514
Bnapeneu: XonuHa Mapusi BanepbeBHa
Hencreutenen: ¢ 17.06.2024 go 10.09.2025




IIporpammy coctaBui(u):

xnn, [Joyenm, Cmenanosa T.A.

Pabouast nporpamMma AUCIUIUINHEL

MartemaTH4YecKHe OCHOBBI mul)opmaTmm

paspabotana B cootBercTBur ¢ ®I'OC BO:
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1. LIEJIM OCBOEHMUS ANCLUILINHBI (MOIYJIST)

PackprITh B3aMMOCBS3b MaTEMaTHKU U HHGOPMATHKH, TIOKa3aTh, KAaK pa3BUTHE OJHOW U3 9THX HAYYHBIX 00JacTell CTUMYIHPOBAJIO

pa3BHUTHE APYTOil.

2. MECTO JUCHHUATIIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM IMPOT PAMMBI

Huxn (pazgen) OIT: | 51.0.07.02

2.1 | TpeGoBaHus K NPeIBAPUTEIHLHOI MOJAT0OTOBKE 00YYaIOUIEr0Cs:

2.1.1| Anrebpa

2.1.2 | T'eomerpus

2.1.3 | Maremarnueckuii aHam3

2.1.4 | TlporpaMmMHupoOBaHue

2.2 | JucunnauHbl (MOAYJIH) M PAKTHKH, ISl KOTOPBIX OCBOEHHE JAHHOH JUCHUIIJIMHBI (MOAYJI51) HEOOX0IUMO KAK

npeamecTByriiee:

2.2.1 | IIporpaMmHOe 0becIIeYeHNE CHCTEM U ceTeit

2.2.2 | TllporpaMmmupoBaHue

2.2.3 | Texnonoruu nuppoBoro oopa3oBaHus

2.2.4 | TeopeTuueckue OCHOBbI HH()OPMATHKU

2.2.5 | Meronuka o0yueHus HHPOpMaTHKE

2.2.6 | Meroipl MaTeMaTH4ecKoi 00pabOTKH TaHHBIX

2.2.7 | Teopus anropuTMoB

2.2.8 | OCHOBBI HCKYCCTBEHHOTO HHTEIIIIEKTa

2.2.9 | UncneHHble METOIBI

2.2.10 | KommbproTepHOE MOICTUPOBAHUE

2.2.11 | KoMObOTEpHBIC TEXHOJIOTUHU B IPUHATHH PEUICHU

3. POPMUPYEMBIE KOMIIETEHIIUA 1 THIUKATOPBI UX TOCTHXXEHUA

TIK-1: Cnoco0eH ocBauBaThH M HCIO0JIb30BaTh TEOPETUICCKUE 3HAHUA U MPAKTHYECKHE YMEHHUA U HABBIKH B IIpe}IMeTHOﬁ

00.J1aCTH NIPU pelIeHUH NpodecCHOHATLHBIX 32124

IIK-1.1: 3HaeT CTPYKTYpY, COCTAB U AMIAKTHYECKHE eAUHULBI IPEAMETHOI 00/1acTH (MPenoaBaeMoro npeaMera)

3HaTb:

Yposens 1 CTpyKTYpY, COCTaB U AUAAKTUYECKUE IUHUIBI HHPOPMATUKH U MATEMAaTUKH Ha 6a30BOM
YPOBHE

Yposens 2 CTpyKTYpY, COCTaB U IUAAKTUYECKUE STUHUIIBI NHPOPMATUKY U MATEMAaTUKH HAa BBICOKOM
YpOBHE

Vposens 3 CTpyKTypy, COCTaB U TUJAKTHICCKHE €ANHUIEI HHPOPMATHKH U MAaTEMaTHUKH HA
IIPOJIBUHYTOM YPOBHE

YMmern:

Yposens 1 NPUMEHATh MaTeMaTUUCCKUH anmapaT B MHGOPMaTHKe Ha 0a30BOM YpOBHE

Yposens 2 NPUMEHATh MaTeMaTUUECKUH anmapaT B MHGOPMATHKE HA BBICOKOM YpPOBHE

Yposens 3 NPUMEHATh MaTeMaTUUECKUH anmapaT B HHGOPMATUKE Ha TIPOJBUHYTOM YPOBHE

Buaagers:

Yposens | MaTeMaTHYECKUM allapaToM, UCIONb3yeMOM B HH(OpMaTHKe, HA 6a30BOM YPOBHE

Yposens 2 MaTeMaTHYECKUM allapaToM, UCIONb3yeMOM B HH()OPMATHKE, HAa BBICOKOM YPOBHE

Yposens 3 MaTeMaTHYECKUM allapaToM, UCIONb3yeMOM B HH(OPMATHKE, HA IIPOJBHHYTOM yPOBHE

TIK-1.2: YMeeT ocyniecTBIAATH 0TOOP y4eOHOI0 COlep:KaHMs AJIsl ero peajnu3aliu B pa3InyHbIX (popMax o0yueHHs B
cooTBeTcTBHU ¢ TpedoBanussmu ®PIrocC OO

3HaThb:

VYposens | 0COOEHHOCTH 0TOOpa YU4eOHOTO COJePIKaHMs TSl €T0 PeaTn3allii B Pa3InIHBIX (opMax
oOyueHust Ha 6a30BOM YpOBHE

Yposens 2 0CcOOEHHOCTH 0TOOpa Y4eOHOTO COJIEpKAHUS ISl €r0 peali3alii B pa3InHbIX GpopMax
00y4YeHHs Ha BEICOKOM YPOBHE

Yposens 3 0Cc00EHHOCTH 0TOOpa Y4eOHOTO COJIEpKAHUS ISl €r0 pealii3alii B pa3InHbIX GpopMax
00y4eHHs Ha IPOABUHYTOM ypPOBHE

Ymern:

VYpogsens 1 OCYIIECTBIIATH OTOOP Y4eOHOTO CONepIKaHHMs IS €r0 peain3alliy B Pa3IHIHbIX hopMax

o0yuenus B coorBeTcTBHU ¢ TpeboBaHusaMu OI'OC OO Ha 6a30BOM ypOBHE




Yposens 2

OCYLIECTBILTH OTOOP y4eOHOr0 COMepKAaHUS Ul €0 Pealld3aluy B pa3InuHbIX GopMax
00yuenus B coorseTcTBUU ¢ TpeboBaHusaMu OI'OC OO Ha BHICOKOM YpOBHE

Yposens 3 OCYIIECTBISTH 0TOOP Yy4eOHOTO COJEepIKaHMs ISl €r0 pealn3aliy B pa3IuuHbIX (hopmax
o0yuenus B coorBeTcTBHU ¢ TpeboBaHusaMu OPI'OC OO Ha poJBUHYTOM YPOBHE
Baapgers:
VYposens | HaBBIKaAMH Pa3padOTKH PA3IUYHBIX (OPM YIEOHBIX 3aHATHI, IPUMEHEHUS METOIOB,
MPUEMOB U TEXHOJIOTHI 00YYEHHs, B TOM YKCIie HH)OPMAIIMOHHBIX, HAa 6a30BOM YPOBHE
Yposens 2 HABBIKAMU Pa3pabOTKH Pa3IUYHBIX (OPM YUICOHBIX 3aHATHIA, IPUMECHEHHUS METOIOB,
MPUEMOB ¥ TEXHOJIOTHI 00y4eHUs, B TOM YHcie HHPOPMAIIMOHHBIX, Ha BEICOKOM YPOBHE
VYposens 3 HABBIKAMU Pa3pabOTKH Pa3IUYHBIX (OPM YUICOHBIX 3aHSATHIA, IPUMECHEHHUS METOIOB,
MPUEMOB U TEXHOJIOTHI 00yYCHUsI, B TOM YHCIIe HHOPMAIIMOHHBIX, HA TPOIBUHYTOM
ypOBHE
4. CTPYKTYPA U COAEP)KAHUE JTUCIUIIJIMHBI (MOAYJIST)
Kon HaumenoBaHue pa3/iesioB U TeM /BH]L Cemectp / | YacoB | Komneren- | Jlutepatypa | Unte | Ilpumeuanue
3aHATHSA 3aHATUs/ Kype HUHU H JJI. pecypcesl | pakT.
Pazgen 1. Aaredpa
11 Bekropubie npocTpancTBa. /JIek/ 1 2 IK-1.1 TIK- JI.1J11.2
1.2 J1.3
1.2 Bekropusle mpoctpancTBa. /J1ab/ 1 6 IK-1.1 IIK- J1.1J11.2
1.2 J1.3
13 Marpuupsl. /JIex/ 1 2 IK-1.1 K- J1.1J11.2
1.2 J1.3
1.4 Marpung!. /J1a6/ 1 2 IK-1.1 IK- J1.1J11.2
1.2 J1.3
15 CucreMbl TUHEHHBIX ypaBHeHUH. /Jlex/ 1 2 IK-1.1 IIK- J1.1J11.2
1.2 J1.3
1.6 CucreMbl TUHEHHBIX ypaBHeHUH.  /J1ab/ 1 4 IK-1.1 IIK- J1.1J11.2
1.2 J1.3
1.7 JIuneiiHble oniepaTopsl. /Jex/ 1 2 IK-1.1 TIK- JI.1J11.2
1.2 J1.3
1.8 Anrebpa /Cp/ 1 35,85 | IIK-1.1 IIK- J1.1J11.2
1.2 J1.3
Pazgen 2. DnemMeHTbI MATEMATHYECKOT0
anaamu3a
2.1 JuddepenipanbHoe NCUNCIICHHE 1 2 ITK-1.1 TIK- JI.1J11.2
GbyHKuMi oHOM niepemenHol /JTex/ 1.2 J1.3
2.2 JuddepeniuansHoe HCUUCTICHUE 1 8 IK-1.1 IIK- JI1.1J11.2
GbyHKUUi oxHON TIepeMeHHo# /J1ab/ 1.2 J1.3
2.3 WnrerpansHoe ncuuciaenue GyHKIui 1 4 IK-1.1 IIK- JI1.1J11.2
o/iHOM mepeMeHHoi /Jlex/ 1.2 JI1.3
24 HuTerpanbHoe HCUUCIeHUE QYHKIHIA 1 8 ITK-1.1 TIK- JI.1J11.2
onHOI nepemenHol /J1a6/ 1.2 J1.3
2.5 IMocnenoBatenbHOCTH U psiabl. /JIek/ 2 4 IK-1.1 K- J1.1J11.2
1.2 J1.3
2.6 IMocnenoBatenbHOCTH U pafbl /J1ab/ 2 4 IK-1.1 K- J1.1J11.2
1.2 J1.3
2.7 DJeMeHTBl MaTeMaTuaeckoro anammsa /Cp/ 1 30 IK-1.1 IIK- JI1.1J11.2
12 J1.3
Paznen 3. DiieMeHTHI TeOPUH YHCET
3.1 IIpocteie yrcia. ['eHepanus npocThiX 2 2 ITK-1.1 TIK- JI1.1J11.2
gucen. /Jlex/ 12 J1.3
3.2 [Ipoctsle yncna. I'enepanus npocTbIX 2 4 IK-1.1 IIK- JI1.1J11.2
yucen. /JIad/ 1.2 J1.3
3.3 PasnoxeHue yrcen Ha MPOCThIC 2 2 ITK-1.1 TIK- JI1.1J11.2
MHOXuTenu. /JIex/ 1.2 J1.3
34 PasnoxeHue yrcen Ha MPOCThIC 2 4 ITK-1.1 TIK- JI.1J11.2
MHOXuUTenu. /J1ad/ 1.2 JI1.3
3.5 HaunOonbiuit oOmmii 1enurens u 2 2 IK-1.1 IIK- JI.1J11.2
HauMeHbIIee obIee KpaTHOe, UX 1.2 J1.3
nouck. /JIex/




3.6 HauGonpuuii 001wyl 1enurens u 2 4 TIK-1.1 IIK- JI1.1J11.2

HaMMeEHbIee 00Iee KpaTHoe, UX 1.2 J1.3
nouck /J1a6/
3.7 DnemeHThl Teopun uucen /Cp/ 2 10 IK-1.1 IIK- JI.1J11.2
1.2 J1.3
Paznen 4. DieMeHTHI TeOpHHU
BEPOATHOCTEI
41 Ciyuaiinble COOBITUS U UX 2 2 IK-1.1 TIK- J1.1J11.2
BeposiTHOCTH /JIex/ 1.2 J1.3
4.2 Cay4aiiHbie COOBITHS U UX 2 6 IK-1.1 IIK- JI.1J11.2
BepositHOCTH /J1ab/ 1.2 J1.3
4.3 CrydaiiHble BEJIMYUHBI, UX YHCIOBbIC 2 2 TIK-1.1 IIK- JI1.1J11.2
XapakTepucTHkh. /JIex/ 1.2 J1.3
4.4 CiyuaiiHble BEIMUUHBI, UX YHCIOBbIE 2 6 IK-1.1 TIK- J1.1J11.2
xapakTepuctuku. /JIab/ 1.2 J1.3
45 Cayudaiinbie motoku. CiaydaiiHbie 2 4 IK-1.1 IIK- JI.1J11.2
niporieccsl /JIex/ 1.2 J1.3
4.6 Cnyuaiinble notoku. Ciayuaiinbie 2 6 IK-1.1 TIK- J1.1J11.2
npoueccsl /J1a6/ 1.2 J1.3
4.7 OneMeHThI Teopun BeposTHocTel /Cp/ 2 9,85 | IIK-1.1 IIK- J1.1J11.2
1.2 J1.3
Pazgen 5. npomeskyTouHoe
TeCTHPOBaHHE
51 3auet /KP3/ 1 0,15 | IIK-1.1 IIK- J1.1J11.2
1.2 J1.3
52 3aget /KP3/ 2 0,15 | IIK-1.1 IIK- J1.1J11.2
1.2 J1.3

5. ®OHJ] OHEHOYHbBIX CPEJCTB

5.1. KoHTpoJibHbIe BOMPOCHI U 3aaHUSs

HpI/IMepLI CaMOCTOATCIIbHBIX pa60T 110 paszaciaM JUCHUTIUINHBI

Jluneiinas anrebpa

Pemuth cucremy THMHEWHBIX ypaBHEHH MeToaoM ['aycca (1o BapraHTam)

Pemmts cuctemy nuHEHHBIX ypaBHeHUH 1o npaBumity Kpamepa (1o BapuaHTam)

Haiitu pyHaaMeHTaIBHYIO CUCTEMY PELICHUH OJHOPOTHON CUCTEMbI JIMHEHHBIX YpaBHEHHH (110 BApHAHTaM)
BoruuciuTh onpenenuTens TaHHOH MaTpuIlbl (10 BapUaHTaM )

Haiiti o6paTHyI0 MaTpuLy A JaHHOH MaTpullbl (II0 BapuaHTam)

Haiitu pasmMepHOCTB 1 0a31C JIMHEHHOTO MOAIPOCTPAHCTBA, SIBIISIOIIETOCS JIMHEHHON 000JI0YKOM CHCTEMBI BEKTOPOB:
Haiitu matpuny nmmeliHOTO omeparopa A(x1, x2, x3) =(x1 + 2x2 + 3x3, x1 - x2, x1 - x2 - x3) B 6a3uce {(1, 0, 0), (0, 1,
0), (0, 0, 1)}.

OJeMeHTHI TEOPUH BEPOSTHOCTEH.

1. B stmuke conmepskutcs 10 mertaneit, u3 kotopbix 4 okpamensl. COOpmuk Haymawy B3su1 3 geranu. Hafiaure BeposTHOCTH TOTO, UTO
XOTs OBl OJTHA U3 B3ATHIX JieTalell OKpalleHa.

2. YCTpOHCTBO COCTOUT M3 TPEX HE3aBUCHMO PabOTAIONINX IEMEHTOB. BeposaTHocTs 6e30TKa3HON pabOThl B TEUSHUE Yaca IEPBOTO
anemenTa pasHa 0,95, Broporo — 0,98, Tperbero — 0,9. Haiinnte BeposSTHOCTB TOTO, YTO B Te4eHHE Yaca Oyaer paboraTh XOTs Obl
OJIVIH 3JIEMEHT.

3. B nepBoii ypHe 5 6enbix 1 10 uepHBIX I1apoB, BO BTOPOH — 3 OesbIX U 7 YepHBIX MapoB. 13 BTOPOH ypHBI B IEPBYIO MEPETOKUIH
OJIMH 1Iap, a 3aT€M M3 N1E€PBOIl YpHBI BBIHYJIM HayraJ oauH map. Onpenenure BeposiTHOCTh TOTO, YTO BBIHYTHIN 1ap — Oeblid.

4. I1o oHOMY ¥ TOMY € MapLIpyTy COBEPIIAIOT MOJIET TpU camoJera. /i KaKJ0ro caMojieTa BepOsITHOCTh IPUOBITH B a3pONOPT
1o pacriucanuto pasHa 0,8. CocraBbTe psizl pacrpeieNieH s Yrcia caMoIeToB, IPUOBIBIINX B a9pOIOPT 10 pacnucanuio. Haitnure M
(X), D(X), . [TocTpoiiTe MHOTOYTOJIBHUK pacIpeeeHusI.

5. Bpocaetcst urpanbHas KOCTb 0 IIEPBOTO BHINAACHUS NATH 09KOB. COCTaBUTH PsiJ pacnpeneneHus yucia 6pockoB. CKOJIBKO pa3 B
CpenHeM MpuieTcst OpocaTh UrpaIbHYI0 KOCTh?

5.2. TeMbI NMCBMEHHBIX padoT

5.3. @oHx OLEHOYHBIX CPEACTB

1. Onepauuu Ha/i MHOXKECTBAMHU, HX CBOMCTBA

2. OTo6pakenune MHOkecTB. CBoiicTBa 0TOOpakeHHid. KoMmosuius oToOpaxkeHuii, 00paTHOE 0TOOpaKEeHHE.

3. Anrebpardeckas Gopma KOMILIEKCHOTO yrcna. ConpshkeHHOe KOMIUIEKCHOE Yucio. [1one KOMIIEKCHBIX YrceT

4. TeoMeTpU4eCKOE MPEACTABICHUE KOMIUIEKCHBIX unces. TpuroHoMeTpuieckas popma KOMIUIEKCHOTO uucia. JleicTus ¢
KOMIUTIEKCHBIMHU YHCIIaMHU, 3aITMCAHHBIMU B TPUTOHOMETPUIECKOH (opme.




5. Cucremsl uHeiiHbIX ypaBHeHUIl. COBMECTHbIE U HECOBMECTHBI, OIHOPOIHbIE U HEOAHOPOIHBIE CUCTEMbI JIMHEHHBIX
ypaBHeHHUH. Perienue cuctemMpl JIMHEHHBIX YpaBHEHUI METOIOM IOCIIE0BATENBHOIO UCKIIIOYEHHUS IEPEMEHHBIX.

6. CucteMbl BeKTOPOB. JINHEHHO 3aBHCHMBIE 1 IMHEHHO HE3aBUCHUMBIE CUCTEMBI BeKTOpoB. CBoiicTBa cucteM. basuc u panr
CHCTEMbI BEKTOPOB.

7. Matpuust. Onepanuu Hag MaTpuiaMu. CBOUCTBa omeparuid.

8. Panr maTpunsl. O6parHas MaTpunia. CriocoObl BEIYUCIEHUS. 0OPaTHOI MaTpHUIIbL.

9. Onpenenurens MaTpuisl. CBOWCTBA ONpeeIuTeNs.

10. BelunceHye onpeaeauTesist METOIOM Pa3sIoAKEHH 10 CTPOKE WM CTOIOIY. Beruncienue 31eMeHTOB 00paTHON MaTPHILIBL.
11. Pemmienne cucteMbl TMHEWHBIX ypaBHeHHH 110 ripaBmty Kpamepa. Kputepuii coBMeCTHOCTH CHCTEMBI TMHEHHBIX
YpaBHEHHUH.

12. KoneuHoMepHbIe BEKTOpHBIE pocTpaHcTBa. [IpumMepbl. Paznoxenue BexkTopa mo 6a3ucy. basuc u pazmepHocTh
BEKTOPHOI'0 IPOCTPAHCTBA.

13. TloampoctpancTBo. Kpurepuit noanpocTpaHcTBa, IPUMEpEL.

14. ®yngaMeHTalbHAS CUCTEMA PEIICHUI OTHOPOJHOM CUCTEMBI JIMHEHHBIX ypaBHEHUI.

15. JIuneiinsle oneparopsl. MaTpuna JuHeiHOro oneparopa.

16. CoOcTBEHHBIC BEKTOPBI M COOCTBEHHBIE 3HAYCHUS IMHEWHOTO OIIepaTopa.

17. MHOro4JIeHsI OT 0JHOM nepeMeHHoM. CTerneHh MHOTOYJICHA U €€ CBOMCTBA.

18. Jlenenne muHorouwneHoB ¢ octatkoM. Cxema ['opaepa. HO/] mHOTOWIEHOB.

19. Teopema besy. Kopun muorownena. KonmuectBo kopueit mHorouwnena. Teopema be3y.

20. ®opmanbHas IPOU3BOIHAS MHOTOWIEHA. Pa3ioxeHe MHOrO4JIeHa IO CTENEHSIM X — a.

21. OcHoBHas Teopema anreopsl. HenpuBoanmsie MEHOrowieHs! Haj noisimu C, R, Q.

22. PanmoHanpHble KOPHU MHOTO4YJIeHa. Teopema Jlarpanxa.

23. Jlenenue ¢ ocrarkoM. CBOMCTBA IEITUMOCTH.

24. HOA n HOK umncen. Anroputm Eknmna. B3anmHo mpocThie uncna.

25. IlpocTeie uncna. beckoHEYHOCTH MHOKECTBA MIPOCTHIX YUCEI. | eHepaIus MpOCTHIX YHCET.

26. OcHoBHas Teopema apupmeTuku. ClIeICTBUS U3 OCHOBHO# TEOPEMbI apU()METHKH.

27. CpaBHenusl. IIpocreiimue cBoiicTBa cpaBHeHUH. KoJIb1io U 110JI€ K1acCOB BBIYETOB.

28. dynkuus Ditnepa. Teopemsr Ditnepa n Depma.

29. CpaBHEHUs ¢ HEM3BECTHOM BenMuMHON. JInHeliHble cpaBHeHUs. CUCTEMBI IMHEHHBIX CPaBHEHUH.

30. ITopsimoxk uncna U Kiacca BoIUeToB. IlepBooOpas3Hble KOPHH.

31. ®ynkius. CeoiictBa Gynkiun. Cnoxuas Gynkuus. O6patHas GyHKIUsS

32. TIpenen ¢pyukiuu. TeopeMsl 0 npeaenax.

33. 3amevarenbHbBIE TIPECITB.

34. HenpepeiBHOCTS (GyHKIuY. CBOMCTBA HENPEPHIBHBIX (yHKIMNA. HenpepbIBHOCTD 2JIEMEHTAPHBIX (YHKIMI

35. OnHocTopoHHUE pesessl. Touky pa3pbiBa GyHKIUH U UX Kinaccudukanys. HenpepbIBHOCTb (YHKIUHM Ha MHOKECTBE.
CBolicTBa HENPEPHIBHBIX (PYHKLIUH.

36. [IpousBoaHas GyHKIMU B TOUKe. ['eomMeTpuueckuil 1 MeXaHUIeCKUH CMBICH IPOu3BOAHON. [luddepeHupyeMocTh
GdhyHKIUU

37. HeobxomuMele 1 focTaToyHble ycnoBus auddepennupyemoctu. [Ipasmia nuddepeHunposanus. [IponsBoaHas cloxXHON
u obpatHo#l pynkimid. [IponsBoaHast QyHKINH, 3aJaHHOHN MapaMETPHUCCKH.

38. Muddepenuman GpyHkimu, ero reomerpudeckuii cMoici. [Ilpumenenne auddepenipana B npuOIMKeHHBIX BBIYUCICHUSX.
39. OcHoBHBIE TeopeMbl 0 nuddepeHunpyembix pyHkiusx: Gepma, Poms, Jlarpamka, Komu. [Tpasuno Jlonurass.

40. ITpousBoausle u AudGepeHIIaNbl BBICIINX MOPSIKOB.

41. IlepBooOpa3Has GpyHKIUS U HEONpeAeNeHHbIN nHTerpai. CBoicTBa EpBOOOPA3HBIX U HEONIPEIEIEHHBIX HHTETPAJIOB.
Tabnuma nHTErpajos.

42. OCHOBHBIE METO/IBI MHTErPUPOBAHUS (HETIOCPEICTBEHHOE, METO/I 3aMEHBI IEPEMEHHON, METO/I MHTEIPUPOBAHUS I10
YacTsIM).

43. Omnpenenenue onpezeaeHHoro uHrerpana. ['eomerpudeckuit cMpicia. CBoiicTBa onpeaeneHHoro narerpaia. ®opmyna
Herorona—JleitGHuna.

44. Yucnosele nmocieaoBaTenbHOCTH, [Ipenen nmocnenoBaTenbHOCTH.

45. CXx0UMOCTb YMCIOBOH MOCIEA0BATENBHOCTHU. JI0CTaTOUHOE YCIOBHE CXOAUMOCTH TocieaoBaTeabHocTu. Kpurepuii
Komm cxonumocTn nociie1oBaTeabHOCTH.

46. Yucnoseie psaapl. CBOWCTBA YHCTIOBBIX PSIOB.

47. HeoOxoauMbIi pu3HAK CXOOUMOCTH. ['apMOoHIUecKuit psi.

48. 3HaKkonepeMeHHbIE 1 3HaKOuepeaytomuecs psaabl. AOCOIIOTHAS M yCJIOBHAs cXOAUMOCTh psaaa. [Ipusnax JleiOauna
CXOJMMOCTH 3HaKouepenylomerocs psaa. [IpuszHaku cxoaumoctu psanos Jupuxie u AGems.

49. TlonsTre QyHKIIMOHATIBHO MOCIEI0BATENILHOCTH U PYHKIIMOHAIBLHOTO psiaa. O6nacTk cxonuMocTH psga. [lotouedHas u
paBHOMepHas cXO0AUMOCTb. CBOMCTBAa PABHOMEPHO CXOAAIINXCS PSIOB.

50. Crenennsle psasl. Teopema AGens. O61acTh CXOOUMOCTH U PaUyC CXOAUMOCTH CTETIEHHOTO psifa. CBOWCTBA CTEEHHBIX
pSLIOB.

51. Panst Teitnopa u Makiopena. Pa3noxeHne oCHOBHBIX dJieMeHTapHBIX GyHKIM B psabl Teitnopa u MakiopeHna.
IIpunoxeHus CTeNeHHBIX PSI0B.

52. OcHOBHBIE MOHSTHUS TEOPUH BeposiTHOCTEH. COOTHONICHUS] MEXTy COOBITHAMHU.

53. Knaccuueckoe onpejeneHue BeposiTHOCTUH. CTaTUCTHUECKOE ONPEAETICHUE BEPOSTHOCTH.

54. YcnoBHast BEpOSITHOCTh. TeopemMa yMHOKEHHsI BeposaTHOCTeH. Teopema cioxeHus BeposiTHocTel. CBoicTBa
He3aBUCHUMBIX coObITHI. DopMyna nonHoi BepostHocTH. Dopmynsl beiieca.

55. HezaBucumeble ucnbitanus. @opmyna beprymmm. JlokansHbie npubmmkenus popmynsl bepaymmu. MaTerpansHas




Teopema Jlamnaca.

56. AxcnoMarniecKkoe OCTpOeHHe Teopuu BeposiTHocTell. HempepriBHOCTE BeposiTHOCTH. ['eomeTpuieckoe onpenenenne
BEPOSITHOCTH.

57. llonatune cmyyaitHON BeTMYUHBL. J|MCKpETHBIE ¥ HEMPEPBIBHBIE CIIydaiiHbIe BETMYMHBL. MaTeMaTH4ecKoe OXKUIaHue,
JUcIepcus, CpeiHee KBaJpaTUIeCKOe OTKIIOHEHUE CITydaitHOH BEIUUUHEI.

58. ®ynkuusa pacnpeseneHus cly4aiiHoi BeIMYNHBI, €€ CBOUCTBA.

59. JluckpeTHble cllydaifHble BEIMUMHBI, UX 3aKOHBI pacipeseneHus. ['eoMeTpuyeckoe U TunepreoMeTpuuecKoe
pacnpenenenus. bunomuansHoe pacnpenenenue. Pacnpenenenue ITyaccona.

60. HenpepriBHBIE CiTydalinbie BeTHUUHBL [[TOTHOCTE BeposiTHOCTH, €e cBo¥cTBa. [IprMepsl HepepHIBHBIX CITydaiHBIX
BEJIMYMH: PABHOMEPHOE U [10KA3aTeIbHOE PACIpeICICHUS.

61. HopmainpHoe pacmpeenieHne: MIOTHOCTh PacTpeAeIeHHs, €ro YHCIOBbIe XapaKTepucTuku. [IpumMenenne HopMaIbHOTO
pacnpenenenus. IIpasuno tpex curm. LleHTpanbpHas npejenbHas Teopema.

62. ITonsrue o 3akoHe O6oubiux yncen. HepasencTBo Uebnimena. Teopema UeOblieBa U ee npuMeHeHue. Teopema
bepnyin.

5.4. IlepeyeHb BHI0OB OLCHOYHBIX CPeJICTB

6. YYEBHO-METOAUYECKOE U HH®OPMAIIMOHHOE OBECHHEYEHUE JUCHUIIIMHBI (MOY JIST)

6.1. Pexomennyemasi iuTepatypa

6.1.1. OcHoBHasi TUTEPaTypa

ABTODEI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TOI

JI1.1 | JIucsax B. B. MaremaTn4yeckrue OCHOBBI KOMITBIOTEPHOU TpaduKu: Pocros-na-Jlony, Taranpor:

npeoOpa3oBaHus, IPOCKIUH, TOBEPXHOCTH: yueOHOE TOCOOHE TOxHbI# henepanbHbIit
yauBepcuteT, 2020
JI1.2 | ®omuués B. M., Kpunrorpapuueckue MeTo bl 3alUThl HHGOpManuu B 2 4. YacTb Mocksa: FOpaiir, 2022
MenbHukos [I. A. 1. MaTemaTuueckye acnekThl: yueOHHK /IS By30B

JI1.3 | Mamnukos P. ®. OCHOBBI MaTeMaTHYECKOTO MOJIEJINPOBaHUs: yueOHOe rmocobue Mocksa: FOpaiir, 2022

IS BY30B

6.3.1 JInueH3noHHOE ¥ CBOOOXHO PACIPOCTPaHsieMoe MPOrpaMMHOe ofecriedeHne, B TOM YHcJIe 0Te4eCTBEHHOT0
MPOU3BOJCTBA

Jl1st 0cBOEHUS AUCHUILIMHBL HEOOXOJUM KOMIIBIOTEDP ¢ TpahMuecKOi oNepalluoHHON CUCTEMOH, O(UCHBIM AKETOM IPHIOKEHUH,
UHTEepHET-Opay3epoM, mporpammoii juis utenust PDF-¢aiinos, mporpaMmMoi Uit mpocMoTpa n300paxeHnit ¥ BUACO(alIoB U
IporpaMMoi Jyist paboThI ¢ apXUBAMHU.

6.3.2 Ilepedyenb npodeccHOHATBHBIX 023 JaHHBIX H HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

1. Elibrary.ru: snexrponHast 6ubnroreynast cucrema : 6a3a JaHHBIX COAEPKUT CBEACHUS 00 OTCUCCTBEHHBIX KHUTAX U
MTEPUOINYECKHUX U3IaHUAX 110 HayKe, TEXHOJIOTHH, MEITUIINHE 1 oOpaszoBanmio. Anpec: http://elibrary.ru. Pexxum nocryma:
MupuBuayanbHblil HEOrPaHUUEHHBIH JOCTYII.

2. DNeKTPOHHO-OMOIHOTEIHAS CHCTeMa «Y HUBEPCUTETCKast Oubnnoreka omnaitay. Anpec: https://biblioclub.ru. Pexxum noctyma:
MupuBuayansHblil HEOrPaHUUYEHHBIH JOCTYII.

3. DiexTpoHHO-0nbIMoTeYHast cucTema n3natensctBa «JIAHby. Anpec: e.lanbook.com. Pexxum nocryna: MHANBH YA bHBIH
HEOTpaHMYEeHHBIH JOCTYII.

4. O6pasosatenpHas miardopma «FOpaiity». Axpec: https://urait.ru. Pexxum nocryma: MHIuBHAyalIbHBIH HEOTPAHHYEHHBIN TOCTYII.
5. UIC AnTHumiaruar: cucteMa oOHapy>KeHus 3anMcTBoBaHmi. Anpec: https://krasspu.antiplagiat.ru. Pesxum mocrtyma:
MunuBuayanbHbIil HEOrPAHUYEHHBIN TOCTYII.

7. MTO (o0opyaoBaHue 1 TEXHHYECKHE CPeACTBA 00yUYeHHUs1)

IlepeyeHpb y4eOHBIX ayAUTOPHIA U TIOMEIICHNH 3aKpeIUIsIeTcs €XKEeroAHbIM pruKazoM «O 3aKpenyIeHu ayIuTOpUi U IOMEIICHHH B

8. METOAUYECKHUE YKA3AHUSA JJIAA OBYYAIOIIIUXCSA IO OCBOEHUIO JUCHUTIITUHBI (MOY JIST)

JlJ1s ycnenHoro oCBOeHHs AMCHUILTMHBI 00y4YaromuMcst HEOOX0IMMO 03HAKOMUTBCS € COZIepKaHueM paboueil mporpaMMsl
W3y4aeMoil JTUCHHUIUIMHBI, C ENSAMH U 3a/1a4aMi TUCLIUIUINHBI, €€ CB3SMHU C IPYTUMHU TUCUUIUIMHAMU 00pa30BaTeIbHON
MIPOrpaMMbl, C OCHOBHOM U JIOTIONIHUTEIBHO JIUTEpaTypoil.

JlJ1 ycnenHoro yCBoeHHsI TEOPETUUECKOro MaTeprana HeoOX0AUMO PETYIISIPHO MOCeIaTh JIEKINHU, aKTHBHO paboTaTh Ha
MPaKTUYECKUX 3aHATUAX U JTAOOPATOPHBIX paboTax, MePEUUTHIBATD JICKIIMOHHBIN MaTeprall, 3HAYUTEIbHOE BHUMaHUE YIENATh
CaMOCTOSITEIILHOMY M3Y4YCHHUIO TUCIIUIUINHBI.

Bce 3a1anus K MpakTUYECKUM 3aHATHUSAM, a TAKXKE 33J[aHUs1, BRIHECEHHBIC HA CAMOCTOSATENILHYIO PabOTy, pEKOMEH/IYETCS BBITIOIHATh
HEIOCPECTBEHHO I10CIIE COOTBETCTBYIOIEH TEMBbI JIEKIIMOHHOTO Kypca. JTO CIIOCOOCTBYET JIy4IlIeMy YCBOCHHUIO MaTepuaia,
TI03BOJISIET CBOEBPEMEHHO BBISIBUTH U YCTPAHUTh «IPOOEIbI» B 3HAHUIX, CHCTEMaTH3UPOBATh paHee NPOiAeHHbBII MaTepuall, Ha ero
OCHOBE NPUCTYIHTH K OBJIAJCHUIO HOBBIMU 3HAHUSAMH U HABBIKAMH.

OCHOBHBIMH BUJIAMHU ayAUTOPHOI paboThl 00yJaronIuXcs ABISIOTCA JIEKLIMOHHBIE 3aHATHS. B Xo/€e nekuuii nmpenosaBarenp u3jiaraer
U pa3bsICHSAET OCHOBHBIC, HAMOOJIEE CIIOKHBIC MOHATHUS TEMbI, & TAK)KE CBSI3aHHBIC C HEH TEOPETUUECKUE U MPAKTHYECKHE TPOOIIEMBI,
JaeT PeKOMEHIAlMH Ha MPAKTHYECKUE 3aHATHUSL, BMECTE C TeM, YETKO (HOPMYIHNPYET U yKa3aHHUS Ha CAMOCTOSTEIILHYIO




paboty. B xoz1e NeKIIMOHHBIX 3aHATHI HE0O0X0AUMO BECTH KOHCIIEKTHPOBaHHe yueOHoro Marepuana. OOpariaTh BHUMaHHE HA
KaTeropuu, GopMyIUpOBKH, PaCKPHIBAIOIINE COAEPIKAHUE TEX WM WHBIX SBJICHUH U MPOLIECCOB, HAYYHBIEC BHIBOABI U IPAKTHYECKUE
PEKOMEHAAINH, OJIOKUTENBHBIH ONBIT B U3yYEHHH IPOOIIEM.

3HaKOMCTBO C JUCLMIUIMHON IPOUCXOAMT YKE Ha MEPBOH JIEKLIUH, TAE OT CTYACHTa TpeOyeTcst He IPOCTO BHUMAaHHE, HO U
caMoCToOsITeNIbHOE 0opMIIeHHe KoHCneKTa. [Ipu paboTe ¢ KOHCIEKTOM JIeKIIMH HE0OX0AUMO YYUTHIBATH TOT (PAKTOP, YTO OJHU
JICKIUH TAI0T OTBETHI HA KOHKPETHBIC BOMPOCHI TEMbI, IPYTUE — JIUIIb BHISBIISIOT B3AHMOCBSI3U MEXKAY SBICHUAMHE, TIOMOTasI
CTYAEHTY TOHSATH ITyOHMHHBIE TIPOLIECCHl PA3BUTHS U3y4aeMoro MpeaMeTa Kak B ICTOPUYECKOM acleKTe, TaK M B HACTOSIIEe BpeMsl.
KoHcnektupoBaHue NeKIUHA — CI0KHBIA BHJI By30BCKOW ayJUTOPHON pabOoThI, MPEAINOJaralolinii HHTEHCUBHYIO YMCTBEHHYIO
JeATeNbHOCTh CTyAeHTa. KOHCTIEKT SIBIsIeTCS TOJIE3HBIM TOTa, KOT/a 3alMCaH0 CaMoe CYIIECTBEHHOE U CAETIaHO 3TO CAaMUM
obOyyaronumes.  Llenecoobpa3Ho pazpaboTaTh COOCTBEHHYIO CHCTEMY COKpaIleHHH, ab0peBuaryp u cumBoJioB. OIHAKO NpU
JaibHeHel paboTe ¢ KOHCIEKTOM CHMBOJIBI JIyYIlle 3aMEHUTH OOBIYHBIMU CIIOBAMH JUISl OBICTPOTO 3PUTENBHOTO BOCTIPHATHS
TekcTa. PaboTast HaJ| KOHCIIEKTOM JIEKLIMH, BCeT]a HEOOXOIMMO HCIIOIb30BaTh HE TOJIBKO YUEOHHK, HO U Ty JINTEPATypy, KOTOPYIO
JIOTIOJTHUTEJIEHO PEKOMEHJ0BaI JIEKTOp. FIMEHHO Takasi cepbe3Has, KpOIOTINBast padoTa ¢ JIGKHHOHHBIM MaTepHaioM O3BOJIUT
ri1yOOKO OBJIaJeTh TEOPETUUECKUMHU 3HAHUSAMH.

IIpakTuyeckue 3aHATHUS 3aBEPIIAIOT U3yueHHE HanboJsiee BaXKHBIX TeM Yyu4eOHOH AUCIUILTHHBL. OHH CITyKaT JUIsl 3aKpeTruIeHUs
M3y4YEeHHOTO MaTepHaja, pa3BUTH YMEHHUH, HABBIKOB U 3alIUTHI BEIIBUTAEMBIX ITOJIOKEHHH, a TakXKe Ul KOHTPOJIA IpernoaBaTeeM
CTENEeHH MOATOTOBIEHHOCTH CTYICHTOB TI0 N3y4aeMoH JucHUIUIMHE. [IpakTHueckoe 3aHATHE — 9TO 3aHATHE, TPOBOIIMOE IO
PYKOBOJICTBOM NIPETIOaBaTeNs B yIeOHOH ayJUTOPUH, HANPaBJIeHHOE Ha yriyOJleHne HaydHO — TeOPETHUESCKUX 3HAHUM 1 OBJIaJICHUE
OIIpeAeIeHHBIMI METOJaMU CaMOCTOSATENBHON paboThl. B mporecce Takux 3aHATHI BBIPaOaTHIBAIOTCS IPAKTUIECKHE YMEHUSL.
Ilepen nmpakTH4YECKNUM 3aHATHEM CIEAYET U3YYUTh KOHCIIEKT JICKIIMH  PEKOMEHIOBAHHYIO MPETolaBaTesieM JINTepaTypy, odparuas
BHUMAaHHUE Ha IPaKTHYECKOE MPUMEHEHNE TEOPUH U Ha METOJIMKY PELICHHUS TUIOBBIX 3a/1a4. Ha nmpakTH4ecKoM 3aHSITHH IIIaBHOE —
VSICHUTH CBSI3b PELIAEMBIX 33J1a4 C TEOPETUYECKUMHU MOJIOKEHUAMH. Jlornueckas cBs3b JIEKIUH U MPAKTUYECKUX 3aHATHHA
3aKIII0YAeTCsl B TOM, YTO HH(GOPMAIHs, TOTyISHHAs Ha JEKLHH, B IPOLIECCe CaMOCTOSATEIbHON pabOTHl HA MPAKTHYECKOM 3aHATHH
OCMBICIIMBAETCS U ITepepadaThIBaeTCs, IPH IIOMOIIH IPETIoIaBaTels aHATH3UPYeTCs 10 MeNbUaiinX oApoOHOCTEH, TIocIe Yero
MIPOYHO YCBAaUBAETCH.

B kxadecTBe MeponpusTHii 0 TeKyIIeMy KOHTPOIo B cooTBeTcTBHH ¢ PITJ[ muctmmmuHe! peaycMOoTpeHo MPOBEIeHIE ayINTOPHBIX
KOHTPOJIBHBIX [IJIs1 yCHENTHOTo MPOX0XKISHUS 3TOTO 3Tara 00y4eHHs HE0OXO0IMMO:

1. BHUMaTenbHO MPOYNTATh KOHCIIEKTHI, COCTABJICHHBIC HA YUCOHOM 3aHTHU.

2. 3yuuth TeMaTHUKy KOHTPOJILHOM Pa0OTHI 110 pEKOMEHI0BAaHHBIM JINTEPATYPHBIM HCTOYHHKAM (Y4€OHUKH, Y4eOHbIE TOCOOUS).

3. OTBETUTH Ha KOHTPOJIbHBIE BONIPOCHI, BBIIAHHBIE ITPETIOIaBaTeIeM ISl IOATOTOBKU K KOHTPOJILHON padoTe.

4. TToTpeHnpOBaTHCS B PEIICHUH 3a/1a, H3YIEeHHBIX Ha MPAKTHUSCKUX 3aHATHSIX.

5. CocTaBUTh OMOPHBIA KOHCIIEKT IT0 KOHTPOJIUPYEMBIM TeMaM.

DK3aMeHaIMOHHAsI CECCHS — OUEHb TPYAOSMKHUI NepHoT pabOTHI JUTsl 0OYYAIOIIMXCSl M OTBETCTBEHHBIH TPYA AJISI IPETIoIaBaTeNeH.
I'maBHas 3a7a4a 3a4€TOB M IK3aMEHOB — IIPOBEPKA KaYeCTBA YCBOCHHS COJIEPKAHUS TUCIIUIUINHBL.

T'oTOBUTHCS K ATanaM MPOMEKYTOYHOH aTTecTalMi He0OX0AUMO MOCIIEI0BATENBHO, C YYETOM KOHTPOJIBHBIX BOIIPOCOB, BOIPOCOB
JUIsl IOATOTOBKH K 3a4€Ty U 3K3aMeHy. J[ist obecriedeHus moHOTH OTBETa HAa KOHTPOJIBHBIE BOIIPOCHI U JIYYIIEro 3alOMUHAHUS
TEOPETUYECKOT0 MaTepralia PeKOMEHIyeTCsl COCTAaBIISATh IJIaH OTBETAa HAa KOHTPOJIbHBINH BOMPOC. A TPH MOJTOTOBKE K MPAKTHYECKON
YacTH MPOMEKYTOUHOH aTTEeCTallMi, HEOOXOIMMO NOTPEHUPOBATHCS B PELICHHH 3aa4, U3YYEHHBIX Ha MPaKTHISCKUX 3aHATHIX
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