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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[enbro qucuunanasl «Maremaruka (0a3oBasi)» sBiIseTCA

— dbopMupoBaHUE TPEACTABICHUN O MaTeMaTHKe KaK yHHBEpPCATIbHOM
A3bIKE HAYKH, CPEJCTBE MOJICIUPOBAHUS SIBICHUN U TIPOLIECCOB;

- pazBuUTHE JIOTUYECKOTO MBILIEHUS, IPOCTPAHCTBEHHOTO
BOOOP@KEHUS, ATTOPUTMUYECKON KYJIbTYPHI;

- OBJIQJICHUE  MAareMaTMYEeCKUMH  3HAaHUSIMH M YMEHUSMH,
HEOOXO/IMMBIMU B TIOBCEJHEBHOW >KM3HH, JUISI M3YUYEHHS] CMEXKHBIX €CTECTBEHHO-
HAyYHbIX JUCIHMIUIMH Ha O0a30BOM YpOBHE M JUCHMIUIMH MPO(ECCHOHATBHOTO
UK.

[ToaromMy Maremarnueckoe OOpa3oBaHME CIEIYEeT paccMarpuBarh  Kak
BOKHEHIIYI0 COCTAaBIIAIOLIYI0 (YyHIaMEHTaIbHOM IOATOTOBKHM creuuanucta. Kpome
TOr0, MareMaruyeckue AUCHUIUINHBI CIIOCOOCTBYIOT CKOpEHIIEeMYy Hadaly pa3BUTHS
HEOOXOAMMBIX YMEHH, ONHCAaHHBIX B TepedHe [lmaHupyembIx pe3yiabTaToB
oOyuenuss CDIO. DTo gocturaercsi UCHOJIb30BaHHMEM B 00pa3zoBareIbHOM MpOIecce
HOBBIX  MHHOBAIIMOHHBIX  MEJAarorM4ecKMX  TEXHOJIOTuH,  HHpopMaru3auio
o0pa3oBaHUsl,  WMHTEPAKTHBHBI  XapakTep  B3aUMOJCHCTBHSA  MEXAYy BCEMHU
y4acCTHUKaMH Tpoliecca 00ydeHusl.

1.2 3apauyu u3y4yeHUs JUCHUATIIMHBI

OcHOBHOH 3amaueil W3ydeHUs TUCHHIUIMHBI SBISETCS (OPMUPOBAHUE Y
OakanaBpa KOMIETEHIIMH, ONpe/eIeHHBIX OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMoil
U 3anadamMu  npodecCUOHATbHOU nedarenbHOoCcTH, ykazanHbiMu B ®IOC BO mno
HarnpasJieHnt0 noArotoBku 13.03.01 «TemnosHepreTuka v TEMIOTEXHUKA.

1.3 IlepeyeHbp NJIaHMPYeMbIX pPe3yJbTATOB OOy4YeHHMs] MO JAUCHUILINHE
(MOay/110), COOTHECEHHBIX € IJIAHMPYeMbIMH Ppe3yJbTATaAMH  OCBOCHMS
0o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue NHOUKaTopa 3aI'I.I'IaHMpOBaHHbIe pe3ynbTtaTthbl o6yquM;| no ancuuninunHe
OOCTUXEHNA KoMneTeHUunmn

OIIK-3: CnocoGeH NpMMeHATh COOTBETCTBYOIMI (pru3nKO-MaTeMaTHYEeCKU I
anmapar, MeTOAbI AaHAIH3a U MOJeJTHPOBAHHUS, TEOPETHYECKOI0 U
IKCNEPUMEHTATBHOI0 UCCIeI0BAHUS NIPH PelieHH U NPodeccHoHATbHBIX 32124

OIIK-3.1: ITpumensier OCHOBHBIE MTOHATUS, TEOPEMBI U METOBI
MaTeMaTUYeCKHM anmapar MaTeMaTudeCcKoro aHaIN3a U TEOPUH BEPOATHOCTEN
uccienoBaHus QyHKITHH, TpaHUIIbl IPUMEHEHUSI METOJIOB MaT€MaTHu4eCKOro
JMHENHOHN anreOpsl, AQHAIN3a U TEOPUH BEPOSTHOCTEN B IPUKJIAIHBIX 3aa4ax
b hepeHIHATEHOTO U B3aUMOCBSI3U Pa3/IeJIOB AUCLIMILIUHEI, 10Ka3aTENbCTBA
WHTETPATBHOTO NCYUCIICHHUS, OCHOBHBIX TEOpPEM
psaaoB, tudQepeHInaTbHBIX MPUMEHATh OCHOBHBIE AHATUTUYECKUE U YUCIICHHBIC
YpaBHEHHM, TEOPHUH PYHKITUN METObl MAaTEMATUIECKOTO aHATTN3a U TEOPUH
KOMILJIEKCHOTO MEPEMEHHOTO, BEpPOSITHOCTEMN
YHCJICHHBIX METOJ0B KJIaCCU(UIIMPOBATH MPUKIIATHBIC 337a91 ¥ BRIOUPATh
METObI JUIsl X PEIICHUS
KOMOWHHMPOBATH PA3TMYHBIC METO/IbI PEIICHUS
MPUKJIAHBIX 33]1a4
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HaBBIKAMU PEIICHHSI TUTIOBBIX 3a/1a4 aHATUTHUYECKUMHU U
YUCIICHHBIMHA METOIaMH

HaBBIKAMU PEIICHHSI TUTIOBBIX 3a/1a4 aHATUTHUYECKUMHU U
YUCIICHHBIMHA METOIaMH

HaBBIKAMU MaTEeMaTHYECKOTO MOCIHUPOBAHUS B CBOCH
MpeAMETHOM 00nacTu

OIIK-3.2: JleMOHCTpUpYET
HOHMMaHue (PU3NIecCKuX
SIBJICHUN M IPUMEHSIET 3aKOHBI
MEXaHUKH, TEPMOANHAMHKH,
AIIEKTPUYECTBA U MarHeTH3Ma,
OIITHKH

OIIK-3.3: JlemoHCTpUpYET
IIOHUMAaHUEC XUMHNYCCKUX
MPOLIECCOB U MPUMEHSIET
OCHOBHBbBIC 3aKOHbI XUMHUHU

OIIK-3.4: JlemoHCTpUpYET
MOHUMaHHE OCHOB
AaBTOMAaTU4eCKOro yIpaBJICHUS U
pEryanpoBaHUs

OIIK-3.5: BeimonasieT
MOJICJTUPOBAHUE CUCTEM
aBTOMAaTHYECKOTO
peryJIupOBaHUs

1.4 Oco0eHHOCTH peaM3alMu TN CIUILTHHBI

SI3BIK peanu3anuy IUCUUILIMHBL Pycckuil.

JucuuruinHa (Moayis) peanusyercs ¢ npuMenenneM D0 u JJOT

URL-anpec u Ha3BaHue 3JEKTPOHHOTO oOywaromiero kypca: https://e.sfu-
kras.ru/course/view.php?1d=7825
https://e.sfu-kras.ru/course/view.php?id=8487.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

CCM
Bcero, N
. 3aUeTHBIX
Bun yue6HO# paboThI e | 1|2
(akam.gac)
KonrakTHas padora ¢ 4,5 (162)
npemnoaaBaTeseM:
3aHATUA JIEKIIMOHHOTIO TUIIA 2(72)
MIPAKTHYCCKUE 3aHATHS 2,5 (90)
CamocrosiTesqbHas padora 4,5 (162)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |2 (72)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JCKLMOHHOTO
A Cemunaps! n/wn | JlaGoparopHsle paboTa, aK. yac.
[IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B tom
Bceero yncrne B | Bceero yncrne B | Bcero | uucne B Bcero YHCIIE B
anocC anocC 3N0C 3U0C

1. Inddepenunanbroe ucunciaeHne GyHKIUN 0JHON MepeMeHHOM




1. [TonsaTue pynkImu, npeaen GyHKIUNA U
nociueaoBareabHOCTH. OCHOBHBIE TEOPEMBI O IIPEENax,
3ameyvaresbHble npeaebl. beckoHeuHO Manble U
0EeCKOHEUHO 0OJIbIINE BETHYUHBI, SKBUBAICHTHbIC
BeMUMHBL. HenmpepbIBHOCTH QYHKIIUHU B TOUKE,
HETPEPBIBHOCTDH AIEMEHTApHBIX QyHKIUI. CBOCTBa
byHKIM, HeNpephIBHBIX Ha OTpe3Ke. Touku pa3pbiBa U UX
Kkiaccudukanus

[IpousBoanas u quddepeHnnan, OCHOBHBIC MPaBUIIA
muddepentmpoBanus. [ponsBogHas ciokHON U 0OpaTHON
bynkuun. [Ipon3BogHas mapaMeTpUIECKON U HESIBHOM
¢ynkuuu. [IpubnamkeHHbIe BEIYUCIEHUS IPH TOMOIIN
nuddepennuana. ['eomerpudeckuii 1 GU3NIECKUNA CMBICIT
IIPOU3BOJHON. Y PaBHEHMsI KacareIbHOU U HOPMaIU.
CgoiictBa qud depenuupyembix GyHKIui. Teopemsl
®epma, Ponns, Jlarpanska, Komm. [IpousBoaneie n
muddepeHIHabI BBICIINX MOPAIKOB, popmyia JleiiOHuma.
®opmyna Tennopa. IIpasuito Jlonuras.

HccnenoBanue GyHKIMH ¢ TOMOUIbIO TPOU3BOAHBIX.
WHTepBaisl MOHOTOHHOCTH, SKCTPEMYMBI, HHTEPBAIBI
BBIITYKJIOCTU U BOTHYTOCTH, TOYKH MEPerrnoda, aCUMITOTHI.
[MocTtpoenune rpaduka pyHkimu. Hanbomnbiee u
HavMeHblIee 3Ha4YeHHs PYHKIIMU Ha OTPE3KeE.




2. lonsarue pyHkmu, npenen GyHKIUNA U
nociueaoBareabHOCTH. OCHOBHBIE TEOPEMBI O IIPEENax,
3ameyvaresbHble npeaebl. beckoHeuHO Manble U
0EeCKOHEUHO 0OJIbIINE BETHYUHBI, SKBUBAICHTHbIC
BeMUMHBL. HenmpepbIBHOCTH QYHKIIUHU B TOUKE,
HETPEPBIBHOCTDH AIEMEHTApHBIX QyHKIUI. CBOCTBa
byHKIM, HeNpephIBHBIX Ha OTpe3Ke. Touku pa3pbiBa U UX
Kkiaccudukanus

[IpousBoanas u quddepeHnnan, OCHOBHBIC MPaBUIIA
muddepentmpoBanus. [ponsBogHas ciokHON U 0OpaTHON
bynkuun. [Ipon3BogHas mapaMeTpUIECKON U HESIBHOM
¢ynkuuu. [IpubnamkeHHbIe BEIYUCIEHUS IPH TOMOIIN
nuddepennuana. ['eomerpudeckuii 1 GU3NIECKUNA CMBICIT
IIPOU3BOJHON. Y PaBHEHMsI KacareIbHOU U HOPMaIU.
CgoiictBa qud depenuupyembix GyHKIui. Teopemsl
®epma, Ponns, Jlarpanska, Komm. [IpousBoaneie n
muddepeHIHabI BBICIINX MOPAIKOB, popmyia JleiiOHuma.
®opmyna Tennopa. IIpasuito Jlonuras.

HccnenoBanue GyHKIMH ¢ TOMOUIbIO TPOU3BOAHBIX.
WHTepBaisl MOHOTOHHOCTH, SKCTPEMYMBI, HHTEPBAIBI
BBIITYKJIOCTU U BOTHYTOCTH, TOYKH MEPerrnoda, aCUMITOTHI.
[MocTtpoenune rpaduka pyHkimu. Hanbomnbiee u
HavMeHblIee 3Ha4YeHHs PYHKIIMU Ha OTPE3KeE.

3. CaMOCTOSTENBLHOE U3YUECHUE TEOPETUUECKOTO Marepraa.
Peuienne nHIUBUAYATBHBIX PACYETHBIX 3a1AHUMN.
[ToaroToBKa K KOHTPOJIBHOUW paboTe U TEMaTUYECKOMY
TECTUPOBAHHUIO.
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2. luddepenunabHoe HcUUcAeHHEe PYHKIMU HECKOJIBLKHMX NepeMEHHbIX




1. OcHOBHBIE TIOHATHS: 00JIACTH ONIPECICHHUS, TUHUN
YPOBHS, IPEIEIl, HENPEPBIBHOCTh. YacTHBIE MPOU3BOIHBIE,
NOJHBIN TuddepeHan, reOMeTpUIECKH CMBICI YaCTHBIX
IPOM3BOIHBIX U TIOJIHOTO qU(depeHImana, KacareabHas
IUIOCKOCTh U HOPMAIIb K NMMOBEPXHOCTH. IIponsBoanas mo
HAaIpaBJICHUIO, TPAJUEHT.

OKeTpeMyM (PyHKIMM HECKOJIBKUX MEPEMEHHbIX:
HE00XO0IMMBbIE M JOCTAaTOYHbIE YCIOBUS. Y CIIOBHBII
skcTpeMyM. Hanbosbliee u HaMeHblIee 3HaYCHHE
(GyHKLINU B 3aMKHYTOH 00J1aCTH.

2. OcHOBHBIE OHATHA: 00JaCTh ONPEACTICHHUS, INHIH
YpOBHS, MIpeiell, HeMPEPbIBHOCTh. YacTHBIE MPOU3BOIHEIE,
TOJTHBINA TU((EepeHIINAT, TEOMETPUICCKUI CMBICIT YaCTHBIX
MIPOU3BOAHBIX U MOJHOTO nuddepeHImana, kacarebHas
TUTIOCKOCTh M HOPMAITb K MOBEPXHOCTHU. [Ipon3BoaHas 1o
HaIpaBJICHUIO, TPAJTUEHT.

DkcTpeMyM (PYHKIIMHA HECKOJIBKUX MEPEMEHHBIX:
HEOOXOMMBIC U JOCTATOYHBIE YCIOBHUS. Y CIIOBHBIN
sKcTpemyM. Hanbosbliiee 1 HaMMeHbIIIee 3HAYCHNE
GyHKIMH B 3aMKHYTOM 00J1acTH. Pemienne npakTuko-
OpPUEHTUPOBAHHBIX 33/1a4.

3. CaMOCTOSITEIbHOE N3YUYEHUE TEOPETUUECKOTO Marepraa.

Pemenne nHauBUyabHBIX PACUETHBIX 3aJaHUN.
[TonroToBka K KOHTPOJIEHOW PabOTE U TEMATUYECKOMY
TECTUPOBAHHUIO.
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3. UnTerpanbHoe ucuucjieHue PyHKUMiA OHOM NepeMeHHOil




1. [TepBooOpaznas. HeonpeaeneHHbI HHTETPAT U €r0
cBoiicTBa. Tabnuua naTerpanoB. OCHOBHBIE TIPUEMBI
WHTETPUPOBAHUS: TIOJIBEICHUE 1101 3HAK nuddepeHimana,
MHTETPUPOBAHUE T10 YACTSAM, 3aMEHA IEPEMEHHOM.
WHTerpupoBaHne palliOHATbHBIX, UPPALIMOHAIBHBIX,
TPUTOHOMETPUUYECKUX (PYHKITHIA.

[Tmomane KpuBOIMHEWHON Tpaneuun. OnpeaeaeHHbII
UHTErpall ¥ ero cBoicTBa. VIHTErpal ¢ nepeMeHHbIM
BepxHUM npenenom. Gopmyna Herorona-JleitoHua.
Brruncnenue onpeneaeHHbIX HHTETPATIOB: 3aMEHa
NepEeMEHHOM, HHTETPUPOBaHKE 10 YacTsaMm. [IpubnmkeHHbie
METO/Ibl UHTETPUPOBAHUS.

['eomeTpryeckne NpUIOKEHUS ONIPEACIICHHOTO HHTErpaia:
TUTOMIAb TIOCKOW (PUTYPBHI B IEKAPTOBBIX U MOJSPHBIX
KOOpAMHATAX, [UIMHA IyTH KPUBOW, 00BEM Tejia BpalleHHUs,
IJIOLLA/Ib MOBEPXHOCTH BpaiieHus. dusnueckue
MPUJIOKEHUS OTIPEAENIEHHOTO HHTETpaia: BEIYUCIICHNE
paboThI, OTHICKAHHE LIEHTpA TshKeCTH. [IpunoxeHus
MHTETpaia B CTPOUTEILCTBE, TEPMOJUHAMUKE,
3JIEKTPOTEXHUKE. PellleHne NpakTUKO-OpUEeHTUPOBAHHBIX
3a1ad.

HecoOcTBeHHbIE HHTETpaATbl: HHTETPAT IO OECKOHEUHOMY
MIPOMEKYTKY, HHTETPall OT HEOTPAaHNUYCHHON (DYHKIIHH,
MPU3HAKUA CXOJIUMOCTH.

10
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2. ITepBooOpaznas. HeornpeeneHHbI HHTETPA U €r0
cBoiicTBa. Tabnuua naTerpanoB. OCHOBHBIE TIPUEMBI
WHTETPUPOBAHUS: TIOJIBEICHUE 1101 3HAK nuddepeHimana,
MHTETPUPOBAHUE T10 YACTSAM, 3aMEHA IEPEMEHHOM.
WHTerpupoBaHne palliOHATbHBIX, UPPALIMOHAIBHBIX,
TPUTOHOMETPUUYECKUX (PYHKITHIA.

[Tmomane KpuBOIMHEWHON Tpaneuun. OnpeaeaeHHbII
UHTErpall ¥ ero cBoicTBa. VIHTErpal ¢ nepeMeHHbIM
BepxHUM npenenom. Gopmyna Herorona-JleitoHua.
Brruncnenue onpeneaeHHbIX HHTETPATIOB: 3aMEHa
NepEeMEHHOM, HHTETPUPOBaHKE 10 YacTsaMm. [IpubnmkeHHbie
METO/Ibl UHTETPUPOBAHUS.

['eomeTpryeckne NpUIOKEHUS ONIPEACIICHHOTO HHTErpaia:
TUTOMIAb TIOCKOW (PUTYPBHI B IEKAPTOBBIX U MOJSPHBIX
KOOpAMHATAX, [UIMHA IyTH KPUBOW, 00BEM Tejia BpalleHHUs,
IJIOLLA/Ib MOBEPXHOCTH BpaiieHus. dusnueckue
MPUJIOKEHUS OTIPEAENIEHHOTO HHTETpaia: BEIYUCIICHNE
paboThI, OTHICKAHHE LIEHTpA TshKeCTH. [IpunoxeHus
MHTETpaia B CTPOUTEILCTBE, TEPMOJUHAMUKE,
3JIEKTPOTEXHUKE. PellleHne NpakTUKO-OpUEeHTUPOBAHHBIX
3a1ad.

HecoOcTBeHHbIE HHTETpaATbl: HHTETPAT IO OECKOHEUHOMY
MIPOMEKYTKY, HHTETPall OT HEOTPAaHNUYCHHON (DYHKIIHH,
MPU3HAKUA CXOJIUMOCTH.
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3. CamocTOSITENBHOE NU3YYEHHE TEOPETUUECKOTO Mareprania.
Pelienrie MHAMBUAYATBHBIX PACYETHBIX 3aIaHUM.
[TonroToBka K KOHTPOJIEHOW PabOTE U TEMATUYECKOMY
TECTUPOBAHHUIO.
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4. UnTerpajbHoe ucuncjieHue GQyHKIMI HECKOJIbKUX NMepeMeHHbIX. BeKTOpHBII aHaIu3.

11




1. JIBOIfHOM MHTErpal: ONpeIesieHUE, CBOMCTBA.
Brruncnenue q1BOMHOrO HHTETpaAlia B JEKAPTOBBIX
KOOpJIMHATaX CBEIAECHUEM K IOBTOPHOMY UHTETpaiy.
Brluucnenue ABOMHOIO MHTErpaia B MOJISPHBIX
KoopauHarax. [Ipunoxkenus nBoiHOro uHTErpana. TpoitHoi
MHTETPAIL: ONPEJEIIEHNE, CBOWCTBA, BEIYUCICHHUE B
JIEKapTOBBIX KOOpANHATAX. Berauciaenrue TponHOTrO
WHTETPAIA B MUJIUHAPUIECCKUX U CHEPUUECKUX
KoopauHarax. [IpunokeHus TpoHHOro HHTErpana.
Kpuonunelinpie naterpans! 1-ro u 2-ro tumna:
omnpezeseHue, CBOMCTBA, BbIUKCIeHHe. MiHTerprupoBanue
nosaHoro nuddepennuana. @opmyna ['puna. [punoxenus
KPUBOJIMHEHHBIX HHTETPATIOB: IIOIA/b, PaOOTa CUIIBI.
[loBepxHOCTHBIE HHTErpaNBl 1-10 U 2-T0 THIA:
omnpezesieHue, CBOMCTBA, BbIUUCICHHE. CBI3b MEXKIY
MOBEPXHOCTHBIMU, KPUBOJIMHEUHBIMU U TPOUHBIMU
unTerpanamu. ®opmyna Crokca, popmyna OcTporpaackoro
— T'aycca.

12
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2. BeruucieHnue 1BOMHOTO MHTErpaia B IEKapTOBBIX
KOOpJMHATax CBEIEHUEM K IOBTOPHOMY MHTErpany. 3aMeHa
MEPEMEHHBIX B IBOTHOM MHTErpajie. Brrunucienue
JIBOMHOTO MHTETpajia B MOJISIPHBIX KOOPAUHATAX.
[IpunoxkeHus IBOMHOTO MHTErpaia.

TpolHOM UHTErpai: OIpeneIeHue, CBOMCTBA, BEIYNCIICHHUE B
JIEKapTOBBIX KOOpANHATAX. Berauciaenrue TponHOTrO
WHTETPAIA B MUJIUHAPUIECCKUX U CHEPUUECKUX
KoopauHarax. [IpunokeHus TpoHHOro HHTErpana.
Kpuonunelinpie naterpans! 1-ro u 2-ro tumna:
omnpezeseHue, CBOMCTBA, BbIUKCIeHHe. MiHTerprupoBanue
nosaHoro nuddepennuana. @opmyna ['puna. [punoxenus
KPUBOJIMHEHHBIX HHTETPATIOB: IIOIA/b, PaOOTa CUIIBI.
[loBepxHOCTHBIE HHTErpaNBl 1-10 U 2-T0 THIA:
omnpezesieHue, CBOMCTBA, BbIUUCICHHE. CBI3b MEXKIY
MOBEPXHOCTHBIMU, KPUBOJIMHEUHBIMU U TPOUHBIMU
unTerpanamu. ®opmyna Crokca, popmyna OcTporpaackoro
— T'aycca.

12

3. CaMOCTOSITEIbHOE N3YUYEHUE TEOPETUYECKOTO MaTepuaa.
Pelienrie MHAMBUAYATBHBIX PACYETHBIX 3aIaHUM.
[TonroToBka K KOHTPOJILHOW PabOTE U TEMATUYECKOMY
TECTHUPOBAHUIO.

20

4.

5. O0bikHOBeHHBbIE AU PepeHunaTbHbIE YPABHEHUS

13




1. OcHoBHbIE TOHATHS. Teopema CylecTBOBaHUS U
€IMHCTBEHHOCTH 3a1auu Ko 1151 ypaBHEHUs! IEPBOTO
nopsinka. JluddepeHnnaibable ypaBHEHUS TEPBOTO
MOPSIKA, MHTETPUPYEMbIE B KBaIparypax: ypaBHEHHSI C
pa3AETSIOUIMMUCS IEPEMEHHBIMU, OJJTHOPOIHBIE YPaBHEHMUS,
JTUHEWHBIE YpaBHEHUsI, ypaBHeHUs bepHyIuH, ypaBHEHHS B
NMOJIHBIX U depeHImanax.

®u3nyecKue U reOMETPUUECKUE 3a/1a4H, pelIaeMble ITPU
nomotu qudpepeHnnanbHbIX ypaBHeHUH. [Tpubamxennoe
pemenue OJY 1-ro nopsigka Mmeronom Diepa.
Huddepennmanbabie ypaBHEHHsI BBICIIUX TIOPSIKOB.
YpaBHeHus, 101y CKAIOLIUE IOHMKEHUE NTOPSIKA.
Jluneiinbie nuddepeHuaTbHbIe YPaBHEHUS N-TO MOPSIKA:
CBOMCTBA PELIEHUN OJHOPOIHBIX U HEOJHOPOAHBIX
ypaBHEHHH, (PyHIaMEHTATBHAS CHCTEMA PEIICHHH,
CTpYKTypa obmero perienus. JInneinpie
nuddepeHnraTbHbIe YPAaBHEHHSI C TIOCTOSTHHBIMHU
Kod(puimeHTaMu. MeTo1 Bapuaiyu MOCTOSIHHBIX.
Cucrembl TUHEHHBIX U depeHIATbHBIX YPaBHEHHH,
CBOMCTBA peLICHUI. Perenue cuctemM TMHEHHBIX

G depeHIMATBHBIX YPaBHEHHUH ¢ TOCTOSHHBIMU

Ko puLeHTaMH.

10

14




2. OcHoBHbIE NOHATHS. Teopema CylecTBOBaHUS U
€IMHCTBEHHOCTH 3ana4u Kommm ans ypaBHeHUs IEpBOTO
nopsinka. JluddepeHnnaibable ypaBHEHUS TEPBOTO
HOPSI/IKA, UHTETPUPYEMbIE B KBaJparypax: YpaBHEHHUS C
pa3AETSIOUIMMUCS IEPEMEHHBIMU, OJJTHOPOIHBIE YPaBHEHMUS,
JUHEWHbIC YpaBHEHUS, ypaBHEHU bepHy i, ypaBHEHUS B
NMOJIHBIX U depeHImanax.

JuddepeHunanbabie ypaBHEHUS BBICIINX TOPSIKOB.
YpaBHeHus, 10MyCKaoL1e TOHWKEHUE MOPSIKa.
Jluneiinble nu¢dhepeHnnanbHbIe YPaBHEHUS N-TO MOPsAKa:
CBOMCTBA PELICHUI OJTHOPOJAHBIX U HEOTHOPOIHBIX
ypaBHEHUH, (hyHIaMEHTaIbHAs CUCTEMA PEILICHHIH,
CTPYKTypa ob1iero pemieHus. JInHeitHbIe
muddepeHIMaTbHbIE YPAaBHEHHS C TIOCTOSHHBIMU
koa(dpurmentamu. MeTos Bapualvy MOCTOSHHBIX.
Cuctembl TUHEHHBIX U depeHInaTbHbIX YPaBHEHHIH,
CBOICTBA pellIeHH. Perenne cucteM TMHEUHBIX

T pepeHIMATEHBIX YPAaBHEHUH C TOCTOSIHHBIMU

KO3 duIMEeHTaMu.
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3. CaMOCTOSTENBRHOE U3YUCHUE TEOPETUIECKOTO Marepraa.
Pemenne nHAUBUyaTbHBIX PACYETHBIX 3aaHUN.
[ToaroToBKa K KOHTPOJIBHOUW paboTe U TEMAaTUYECKOMY
TECTUPOBAHHUIO.

22

6. YucioBnie "

1. Yucnoseie psanbl. OCHOBHBIC MOHATHA. DYHKIIHMOHATBHBIE
psiAbl, OCHOBHBIE OHATHSA. OOIaCTh CXOAMMOCTH.
CreneHHBIC PSIBI

OproronanbHble GyHKIUH. Pag @ypbe, OCHOBHBIE TOHSATHS.
Paznoxenne pynkuuii B psx Oypoe.
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2. Yucnosbie psaabl. OCHOBHbIC MOHATHS. DYHKIIMOHATbHBIC
pAIBI, OCHOBHBIC TTOHSTHS. O0JIaCTh CXOTUMOCTH.
CTeneHHbIe psAIbI

OproronanbHble GyHKIMH. Psan @yphbe, OCHOBHBIE TTOHSTHSI.
Paznoxxenue pynkiuii B psig Oypobe.

3. CamoCTOSTENBHOE H3YYEHUE TEOPETUYECKOTO Marepraia.
Pemenne nHAUMBUyaTbHBIX PACYETHBIX 3aaHUN.
[ToaroroBka k KOHTPOJIBHOM pabOTE U TEMaTUIECKOMY
TECTUPOBAHHUIO.

18

7. OCHOBHBIE DJIEMEHThI

1. YpaBHeHUs MareMaTn4ecKoi (GU3UKH, OCHOBHBIE
noHATUA. TUIBI ypaBHEHUN MareMaTH4ecKoil (PU3UKH.
VYpaBHEHHE TETUIONPOBOJHOCTH, YpaBHEHHSI KOJIeOaHUs 4
CTPYHBI.

MeTto/1b1 pelieHnsl ypaBHEHU MaTeMaTHuecKol (PU3NKU

2. YpaBHeHUs MareMarnyeckou (pu3nKu, OCHOBHbIE
NOHATHUS. TUMBI ypaBHEHUH MaTeMaTHyecKon (PU3UKH.
VYpaBHeHuE TEIIONPOBOJHOCTH, YPABHEHUS KOJIEOaHUsI
CTPYHBI.

MeTto/1b1 pelieHns ypaBHEHU MaTeMaTHuecKol (pU3NKU

3. CaMOCTOSTENBHOE U3YUECHUE TEOPETUUECKOIO Marepraa.
Pemenve nHAUBUyaIbHBIX PACYETHBIX 3aaHUN.
[TonroroBka Kk KOHTPOJIBHOU PabOTE U TEMAaTUYECKOMY
TECTUPOBAHHUIO.

18

8. Dy1eMeHTBI TEOPUH BEPOSITHOCTE U MATEMATHYECKOH CTATUCTHKHI

16




1. DnemeHTapHas TeOpHs BEPOATHOCTEH. Anredpa
coObITHil. O630p OCHOBHBIX NMOHATUHN U TeopeM. [lonsTue
IIOCJIEI0OBATEIbHOCTH HE3aBUCHUMBIX HCTIbITaHU. Cxema
bepnyiun u nonuHoMuaneHas cxema. [lpenensabie
teopeMsl [lyaccona u Myaspa-Jlamnaca.

CryuaifHble BEIMYUHBI (IUCKPETHBIE U HENPEPHIBHEIE).
3akoH pacnipenencHus (PyHKIUs pacTipeeIeHs, PsT
pacrpeneneHus, JI0THOCTb PaclpeieIcHUs).
MaremMarndyeckoe 0KUIaHue U JUCTIEPCHS CITydYaHON
BeInU4MHBL. [IpuMepsl pacnipeneneHuil: paBHOMEPHOE,
o6unoMuansHoe U Ap. HopmanbHOe pacnpenienenue u ero
cBoiicTBa. 3akoH Oonbiux yucen. Teopema UeObiena.
[IpenenbHbIE TEOPEMBI.

DJIEMEHThI MaTeMaTUYECKON CTaTUCTUKU. BapuanmoHHbii
pAl, TUCTOTPaMMa U IOJIUTOH YacTOT. DMIIUPUYECKAST
byHkuus pacrpenenenus. Beitbopounoe cpeauee,
BbIOOpOUHAs aucriepcusi. ToueyHble M UHTEPBAIbHbIE
oneHkH. [locTpoeHne 1OBEPUTENBHBIX HHTEPBAIOB.
Craructuyeckas rnposepka runores. [Tpunnun
MaKCHMAJILHOTO MpaBomno1o0us. CTaTucTUUYeCKue METO/IbI
00paboTKM SKCTIEPUMEHTATBHBIX JTAHHBIX.

16
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2. Kombunaropuka.

Knaccuueckoe onpenenenne BepoaTHOCTH. Anredpa
COOBITHIA.

OcHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEN. DOPMYIIBI
IIOJIHOW BEPOSITHOCTH U BEPOSATHOCTH TMIIOTES

®opmyna bepryn.

3aKOH pacnpeAesieHusl CIIy4YailHON BEJTMYHUHBI.

HucnoBble XapaKTEPUCTUKU CITyYalHbBIX BEJIMYHH.
OcCHOBHBIE 3aKOHBI PaCIIPEACIICHUS CIIy4aiHbIX BEINYHH.
HHuTtepBanbHbIN BapUALMOHHBIN s, THCTOTPAMMA,
HOJIMTOH. TOYEeYHOE OLICHUBAHUE YNCIIOBBIX XaPAKTEPUCTHK
U TapaMEeTPOB PACHPEEIICHNE reHepaIbHOU
COBOKYITHOCTH.

WHTepBanbHOE OLIEHNBAaHUE YUCIIOBBIX XapPaKTEPUCTUK U
[IapaMeTPOB PacIpeieICHUs TeHEpaIbHOU
COBOKYITHOCTHU. IIpoBepka CTaTUCTUUECKUX THIOTES.
ITpoBepka runmoTe3bl 0 3aKOHE pacpeieIeHUsI TeHEPATbHOU
COBOKYITHOCTH 110 kpureputo IIupcona (kpureputo x2)

24

3. CaMOCTOSITEIbHOE N3YUYEHUE TEOPETUYECKOTO MaTepuaa.

Pelienrie MHAMBUAYATBHBIX PACYETHBIX 3aIaHUM.
[TonroToBka K KOHTPOJILHOW PabOTE U TEMATUYECKOMY
TECTUPOBAHHUIO.

32

4.

Bcero

72

90

162

18




10.

1.

12.

13.

14.

15.

4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aAHUA:

Hanxko I1. E., ITomoB A. I'., KoxxeBaukona T. ., Jlaako C. I1. Beicmas
MaTeMarvKa B YIPOKHEHUAX U 3a1a4ax (¢ pemeHusamn): Y. 2: B 2-X 4.:
[yaeOHOoe mocobue /st By30B](MockBa: OHHKC).

Edumos A. B., Kapakynun A. ®@., Koran C. M., Ilocnienos A. C., [llocTak P.
S., Epumos A. B., ITocrienoB A. C. CO0pHUK 3a/1a4 10 MaTeMaTHKe JIs
BTy30B: Y. 3: yueOHOe nmocoOue i By30B: B 4-X 4.(MockBa: @U3Marinr).
Edumos A. B., Kapakynun A. @., Koran C. M., Ilocniennos A. C., lllocrak P.
4., Ebumos A. B., ITocrienoB A. C. COOpHUK 3a1a4 110 MareMaTuKe JJis
BTy30B: Y. 2: yueOHoe nocodue /uist By30B: B 4-X 4.(MockBa: ®U3Mariur).
Hanko II. E., ITormoB A. I'., KoxxeBaukona T. f1., Jlanko C. I1. Beiciias
MareMaTuKa B YIpaKHEHHUIX U 3a1a4ax (¢ pemenusmu): Y. 1: yueO.

nocobue : B 2-x 4.(MockBa: OHHKC).

Edumos A. B., Kapakynun A. @., Koxyxos U. b., [Tocrienos A. C.,
[TpokodneB A. A., Epumon A. B., [Tocnenos A. C. COopHUK 331a4 11O
Maremaruke /i BTy30B: Y. 1: yueOHOe mocobue Jij1si BTY30B : B 4 4acTsIX
(MockBa: ®uU3MarianT).

[Tuckynos H. C. luddepenunanprnoe u MHTErpaibHOE ncuuciaeHus: T. 2:
yaeOHoe mocobue /ist By30B : B 2-x T.(Mocksa: MuTerpan-Ilpecc).
[Tuckynos H. C. luddepenunanbaoe u uHTErpaibHoe ucuuciaeHus: T. 1:
ydeOHOe rmocodue aiis By30B : B 2-x T.(Mocksa: MaTerpan-mpecc).

I'mypman B.E. Teopust BeposTHOCTEN U MareMaTu4ecKkasi CTaTUCTHKA:
ydeOHoe nmocobue /yist 6akanaBpoB.; pekoMeHoBano MO PDO(M.: FOpaiir).
I'mypman B.E. PykoBOACTBO K penieHuro 3a1a4 1o TEOPUH BEPOATHOCTEN U
MareMaTU4eCcKo CTaTUCTUKH: yuyeOHOe TocoOue 1isi OakanaBpoB.;
pexkomennoBaH MO P®O(M.: FOpaiit).

JlykbsinoBa H. A., Cemenona /I. B., Jleiinaptene A. b., ['onaenok E. E.
Maremaruka. Teopus BeposiTHocTel: yueOHoe nmocodue(Kpacuosipck: COY).
Cgetrnakosa C. H., Kpasuosa O. B., Ky3oBaroa H. B. Maremaruka.
OO6bikHOBEeHHBIE AU(dEepeHINATbHBIC ypaBHEHUS: yueOHOe mocooue
(Kpacnosipek: UIIL] KI'TY).

[ToznnsikoBa T. A. Maremaruka. [IpunoxeHus: KpaTHbIX, KpUBOJIUHEHHBIX U
MOBEPXHOCTHBIX MHTETPATOB. DIEMEHTHI T€OpUH NOJIs: yuel. mocoldue st
CTY/JICHTOB dHEpPreTHd. u panuotexH. cuernl. By30B(KpacHospck: UK CDY).
AnekcannipoBa U. O., 3axapxesckas C. I. Maremaruka.
Huddepennuanbapie ypaBHEHHS B YaCTHBIX MPOU3BOJIHBIX: yue0. mocolue
(Kpacnosipck: UITK CDY).

Ky3zoBaros U. A., Ky3osarosa H. B. Maremaruka. CrienuaibHble pa3zelibl:
yuebHoe nocooue(Kpacnospck: COY).

Csetnakosa C. H., Ilo3guskoBa T. A. Maremaruka. YncnoBeie u
byHKIMOHATBHBIE PSABL: yUeOHO-METOAMUECKOE TOCOOUE ISl MPAKTUYECKUX
3aHATUH [1u1s cTyaeHToB cnenuanbHocTe 140100.62 «TennosnepreTrka u
TeroTexHuka», 140400.62 «31aeKTposHEpreTuKa 1 31EKTPOTEXHUKAY,
221000.62 «MexarpoHuka u podoTorexHuka», 210601.65
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«PannosnekTpoHHblie cuctembl U KoMmruiekebl ACY», 210400.62
«Pagmorexnuka», 210700.62 «HbDOKOMMYHUKATUBHBIE TEXHOJIOTUH U
cuTeMBbI cBs3ny», 222000.62 «MuHoBarukay, 222900.62 «HaHOTEXHOJIOTHU U
MUKpOCHUCTeMHas TexHuka», 260700.62 «TexHocdepHas 0€30MacHOCTD ,
080100.65 «Dxonomuueckas 6e3omacHOCTHY, 080100.62 « IxoHOMUKA |
(Kpacnosipck: COYV).

4.2 JIM1eH3UOHHOEe W CBOOOXHO PacCHpoCTpaHsieMoe MPOrpaMMHOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IIPOrpaMMHoOe
obecnevyeHune, HAa KOTOPOEe YHHBEPCUTET UMeeT JHLEH3HI0, 4 TAKKe CBOOOTHO
DacNDOCTDaHsieMoe MDOrDAMMHOe o0ecreyeHue):

1.  Mertoauka npoBeACHUS 3aHSITHI JOIMYCKAeT MCITOJIb30BaHUE TEXHUIECKHX
CpeacTB (MPOEKTOPBI, HHTEPAKTUBHBIC TOCKH), 00€CTICUCHHBIX
COOTBETCTBYIOIINM IMPOTPAMMHEIM 00ECTICYCHHUEM, TTPEIIaracTcs
MPUMCHCHHUE BBIYUCIIUTEILHON TEXHUKU U CTAaHJAPTHBIX MTAKETOB
npukiaaHbix nporpamMm (Maple, MathCad, Math-Lab u ap.).

4.3 UnTepHeT-pecypchl, BKIKOYas NMpodecCuoHaIbHbIEe 0a3bl TaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:

1. YyeOnas u HayuHas JuTeparypa no Kkypcy. KomnerorepHble JEMOHCTpAIIUH,
CBSI3aHHBIE C IPOrPaMMON Kypca, KOMIIBIOTEPHBIE JJEMOHCTPALIAH,
TEXHUYECKUE BO3MOKHOCTH JUISl UX IPOCMOTPA U MPOCITYIINBAHUS.
CBoboanslii octyn B UHTEpHET, HATMYHE KOMIBIOTEPHBIX IPOTPaMM OOIIEro
Ha3HaYEHUSI.

2. Omnepanrionnble cucteMbl: cemeiictBa Windows (aHe Hroke Windows XP).

S @oH OLEHOYHBIX CPeICTB

OueHouHbIE CpeACTBA HAXOJATCA B MPUIIOKEHUU K PabOyuM Mporpammam
JUCLUTUIMH.

6 MartepuajbHo-TeXHHYeCKasi 0a3a, HeoOXonMMasi ISl OCYLIECTBJICHHUS
00pa30BaTEJIBLHOIO MPOLECcCa MO AMCHHILIHHE (MOLY.II0)

Mertoanka IpoBEAEHHUSI 3aHATUM JOIYCKAET KAK UCITOIb30BAaHUE TEXHUYECKUX
CpeacTB (MPOEKTOPbI, UHTEPAKTUBHBIE IOCKH), TAK U KJIACCUYECKUE Ay IUTOPHBIE
3aHATHUSI, 00ECIIEYNBAEMbIE CTaHIAPTHBIMU MATEPUATbHO-TEXHUYECKUMHU
CPEACTBAMHU.

JIeKIIMOHHBIE ayAUTOPUH JOJKHBI OBITH 000PY10BAHBI COBPEMEHHBIM
BUJICONPOEKIIMOHHBIM 000PYI0BaHUEM IS IPE3EHTALMM, CPeICTBAMU
3BYKOBOCIIPOU3BEAEHUs, DKPAaHOM, U UMETh BbIXOJ B MIHTEpHET, a Tak)Ke UMETh
MHTEPAKTUBHYIO IOCKY UJIU JOCKY Il IHCbMa MapKepaMH.

[Tomerenus 715t IPOBEACHUSI CEMUHAPCKUX 3aHATUM JTIOJKHBI UMETh
MYJIbTUMEUIHHOE 000pyI0BaHKE, a TAKKEe UMETh UHTEPAKTUBHYIO IOCKY HJIU
JIOCKY ISl MTIChMa MapKepa-Mu, yueOHYI0 MeOelb.

bubnuoTeka omKHA UMETH paboure MecTa JJisl CTYJIEHTOB, OCHAIIIEHHBIE
KOMITBIOTEpaMHU € JOCTYNOM K 0a3aM JIaHHbBIX, IOKAIbHYIO CETh YHUBEPCUTETA U
HNutepher.

20



Harnsinaele mocoous:

a) JICMOHCTPAIMOHHBIC TTOCOOUS (TaOIUIIBI, CXEMBI, TPaQUKH, THarpaMMEl,
BUJICOPparMeH-Thl);

0) mocoOust Ha OCHOBE Pa3/IaTOYHOTO Marepuaia (KapTOUYKH C 3alaHUSIMHU U
3a7a4yaMu, KCEpOKONUHU (PparMEeHTOB MEPBOMCTOYHUKOB);

B) DJIEKTPOHHBIE MTPE3CHTALIUH.

OcBoenne JAUCHUTIIMHBI MHBATUAMU 1 JIMDAMHA C OTrpaHNYCHHBIMHU
BO3MOJXHOCTAMU 310POBbA, B 3aBUCHUMOCTHU OT HOSOJ’IOFHﬁ, OCYHICCTBIIACTCA C
HCITIOJIB30BAHUEM CPCACTB 06y‘ICHI/I5{ O6HI€1"O H CIICHIHUAJIbHOI'O Ha3HAYCHN .
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