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1 I_Ie.]'ll/l " 321244 OCBOCHHA NTUCHHUIIJIMHBI

Leab ocBOEHUS NUCHUTUIHHBL:

(dbopMHpOBaHKE Y CTYICGHTOB B 00JIaCTH BBHIOPAHHOTO MPOMUIIS MOJATOTOBKH OCHOBHBIX IPEICTaBIIE-
HUM B 00JIaCTH MaTeMaTUKU, HEOOXOAMMBIX JIJISl MCIOJB30BAaHUS B JAPYTUX JUCIMIUIMHAX; MOJy4YeHHE OC-
HOBHBIX HABBIKOB PEILICHUS 3a]]a4 MaTEMaTHKHU.

3agaun:

- npuoOpeTeHne OOy4yarOMMMUCS 3HAHWKA B 00JACTH TEOPETUYECKUX OCHOB MAaTEMAaTHYECKOTO
aHayn3a, aireOppl, aHATUTUYECKOW TeOMETPUH, KaK TEOPEeTHYEeCKOW 0asbl JUIsl M3YYEHHUs MOCIEeAYIOIINX
JUCLIUTUTMH TPO(EeCCHOHATBHOTO 1HKJIA;

- npuobpeTeHre O0y4YalOUIMMUCS HABBIKOB peajn3alud TEOPETHUYECKUX 3HAHUN Ha MpaKTUKE C
IPUMEHEHUEM MHTEPAKTUBHBIX METOJOB M 3aKPEIJIEHMEM COOTBETCTBYIOLIMX KomreTeHui cornacHo OOIT
MOATOTOBKM OakajaBpoB 1o HampariaeHuto 13.03.02 DieKTposHepreTukKa M 3JICKTPOTEXHUKA C MPpoQuiemM
HOJTOTOBKU «JIEKTPONPUBOJ U aBTOMAaTHKA.

2 MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JucuunnuHa oTHOCUTCA K 0a30Boit yactu 6s10ka J1 «/{ucuurminael (MOTyIn)»
[IpepexkBU3UTHI JUCHMILTUHBL: Omcymcmeayom

[MocTpexBuzuthl nucuuriunbl: b1./].b.4 bezonacnocmu swcusnedeamenvrocmu, b1.J[.5.13 Ochogwl
9KOHOMUKU U @uHancosou epamomuocmu, b1.J[.b.17 Onekmpomexnuueckoe u KOHCMPYKYUOHHOE
mamepuanogeoenue, bl J[.b.18 Ocnosvi o2nexkmpousmepenuti, b1.J[.5.19 Teopemuueckue 0cHO8bI
anexkmpomexuuxy, b1.J[.b.20 Texnuueckaa mexanuxa, bl.J[.b.21 Onexmpuueckxue mawunvl, b1.J{.5.22
Onekmpuueckue u  9nekmpoHHvle — annapamul, b1.J[.5.23  Onexmponuxa, b51.J[.B.2  OcHoswi
anekmposnepeemuxu, b1.J[.B.10 Teopua asmomamuueckozo pezynuposanus, b1.J[.B.14 Mamemamuyeckoe
Mmooenuposarue 6 snekmponpueoode, b1./].B.20 Haoexcrnocmob 31ekmponpuso0os

3 TpeGoBanus K pe3yJbTaTaM 00yUeHUsl MO JUCIHUIIMHE

Hpouecc HU3YUCHUS JUCHUIIJIMHBI HAITPABJICH Ha (I)OpMPIpOBaHI/Ie CICAYIOIIUX PE3YJIbTATOB O6y‘IeHI/I$[

[Inanupyemsble pe3ynabTaThl
00y4eHus IO TUCIUIUINHE,
Kon n HaumenoBanue Ko n HamMeHOBaHME HHIUKATOPa
. XapaKTEPU3YIOLIUE ITAIlbI
(bopMHpyEeMBIX KOMIIETEHLUH JOCTHKEHHS! KOMIIETEHIIUN
(dbopMupoBaHus
KOMIIETCHIIUH

OIIK-3 Cnocoben npumensats | OIIK-3-B-1 [Ipumenser maTemMaTuueckuit 3HaTh:
COOTBETCTBYIOLINH (pr3HKO- anmnapar aHaJIMTUYECKOU T€OMETPUH, OCHOBHBIE ITOHATHS U
MaTeMaTUYeCKHi anmnapar, nuHeHO! anredpsl, MU GepeHInaTbHOTO U | METOAbl aHATUTUYECKON
METO/Ibl aHAIN3a U MHTETPAJIbHOI0 HCUHCICHNUS (QYHKIIMU OJHON |T€OMETPUH, TUHEHHON
MOJIEJINPOBAHUS, MIEPEMEHHOMN anreopsl,
TEOPETUYECKOTO U OIIK-3-B-2 Ilpumensier MaTeMaTHUECKUI QG pepeHIaIbLHOTO |
3KCHEPUMEHTAIBHOTO anmnapar TeOpuH (pYHKIIMHA HECKOJIBbKUX WHTETPAIIBHOTO UCUUCIICHUS
UCCIIEIOBaHMS [IPU PELICHUH | TIEPEMEHHBIX, TEOPUU (QYHKIIUN (GyHKINU OJHON
npodeccuoHaNbHBIX 3a7a4 KOMILUIEKCHOT'O TIEPEMEHHOT0, TEOPUH PSAJIOB, |[IEPEMEHHOM, TEOPUHU

Teopuu JudQepeHIrnanbHbIX ypaBHEHUH (YHKLIHUU HECKOIBKHX

OIIK-3-B-3 IIpumensieT MaTeMaTHUECKUI IIEPEMEHHBIX, TEOPUHU

anmnapaTr TEOPUH BEPOSITHOCTEHN U (GYHKLIUH KOMITJIEKCHOTO

MaTEMaTHYECKON CTATUCTUKH IIEPEMEHHOT0, TEOpUU




Kon u HaumeHoBaHue
bopMUPYEMBIX KOMIIETCHITHIA

KOI[ N HAMMCHOBAHUC MHUKATOpa
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3yiabTaThl
0o0ydeHus 10 TUCIUTLINHE,
XapaKTepU3YIOIINe TaIbl

dbopmupoBaHus

KOMIETEHIINH
OIIK-3-B-4 Ilpumensier MaTeMaTHUECKUI PAOB, TEOpUU
annapar 4YMCJICHHBIX METOJIOB I depeHranbHbIX

YpaBHEHUH, TEOpUU
BEPOSATHOCTEUN U
MaTeMaTU4YECKON
CTaTHCTUKH, YUCIEHHBIX
METO/IOB.

Ymersb:

MPUMCHSITh
MaTeMaTHUYECKHUE METO/IbI
IIPH PEIICHUHN TIPUKIIATHBIX
(mpodeccroHaNbHBIX )
3aza4.

Baaners:

METOIaMH TIOCTPOCHUS
MaTeMaTUYECKUX MOJieNen
npodecCHOHATBHBIX 3a1a4
U COJIEpKATEIIbHOMN
WHTEPIPETALNH
MOJTy4YEHHBIX PE3yIbTAaTOB.

4 CTpyKTypa U coiepKaHue QU CUUILTUHBI

4.1 CTpyKTypa AMCUHMIIMHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIUHBI COCTaBIAeT 14 3aueTHBIX equHuIl (504 akageMUYecKuX Jaca)

TpynoemMkocTs,
Bun paGotsr aKaJIeMHYECKHX 9acOB
1 cemecTp | 2 cemectp | 3 cemecTp | BCEro
O0mas TpyAnoéMKOCTh 144 216 144 504
KonTakTHas padora: 13,5 21,5 13,5 48 5
Jlexuuu (JI) 8 10 6 24
[Tpaktuueckue 3anstus (I13) 4 10 6 20
Koncynpranmmn 1 1 1 3
[TpomexyTounas aTrrectanus (3a4eT, SK3aMeH ) 0,5 0,5 0,5 1,5
CamocrosiTesibHasi padoTa: 130,5 1945 130,5 4555
- 8bINOIHEHUe KOHMPOIbHOU pabomsl (KonmpP); + + +
- camono02omoska (npopabomia u nosmopenue
JIEKYUOHHO20 MAMEPUANA U MAMEPUANa y4eoHuKo8 u y4eOnvix
nocoouii;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUSIM)
Bu1 H”TOroBOro KOHTpOJIs (3a4€T, IK3aMeH, JK3aMeH | IK3aMeH | IK3aMeH




TpynoeMKoCTb,

Bun pabotst aKaJIeMIYECKHX 9aCOB
1 cemectp |2 cemecTtp | 3 cemecTp | Bcero
A pepeHPOBAHHBIN 324€T)
Paznens! qucuuiuHbl, n3ydaembie B 1 cemectpe
KosmmuecTBo wacos
Ne HawnmenoBaHue pa3enos ayAutoprai BHEayIl.
pasznena BCETO pabora aGora
A |m[ue| P
1 OCHOBHBIE AJITeOpPaNdeCKUe CTPYKTYPBI 15,5 1 (05 14
2 Martputibl 1 onpeaeIuTenn 15,5 1 (05 14
3 AHaMTHYECKAsi TEOMETPUS 15,5 1 105 14
4 BexTopHble mpocTpaHcTBa 11,25 1 10,25 10
5 Jlunelinpie orepaTopbl 10,75 0,5 10,25 10
6 bunuHeliHple 1 KBapaTHIHBIC (DOPMBI 11 05105 10
7 BBeneHnue B MaTeMaTHYeCKHUA aHAJIN3 215 1 |05 20
8 HuddepenunansHoe ncyucieHue GyHKIUM OTHON 215 1 |05 20
TIEPEMEHHOMN
9 [Tpumenenue quddepeHIHATBHOTO HCUNCICHUS 215 1 |05 20
JUTSL KICCTIeTOBAaHUS ()YHKITUH M IIOCTPOCHHMSI MIX
rpauKoB
Uroro: 144 8 4 132
Pazensl qUCHMILTUHBL, U3ydaeMbIe BO 2 CEMECTpe
KonmuecTBo wacoB
Ne HaumeHnoBanue pa3aenon ayAutopras BHeay/I.
paznena BCETO abota aGata
A |m[up | P
10 I/IHTerpaJn,Iioe ucurcineHne (QyHKUUNA  OTHOM 44 9 9 40
IEPEMEHHOM
11 @DYHKIMYM HECKOIBKUX MIEPEMEHHBIX 34 2 2 30
12 UncnoBble U QyHKIIMOHATIbHBIE Psiibl, psiabl Dypbe 44 2 2 40
13 KpaTHble 1 KpUBOJMHENHBIE HHTETPAJIBI 44 2 2 40
14 JuddepenunanbHble ypaBHEHHS 50 2 2 46
HWroro: 216 10 | 10 196
Pazensl AMCHMILTUHBL, U3ydaeMble B 3 ceMecTpe
KomnuectBo wacoB
Ne HaumenoBanwue pa3aenon ayAutopras BHEay/I.
pasnena BCETO pabota aGata
a1 |m[ap| P
15 Teopust GyHKIMH KOMITIEKCHON TTEPEMEHHOM 33 1 2 30
16 DJIEMEHTHI TCOPHH TTOJIS 32 1 1 30
17 Teopus BeposiTHOCTEN 43 2 1 40
18 DJIEMEHTHI MAaTEMATUYECKON CTATUCTUKH 36 2 2 32
Uroro: 144 6 6 132
Bcero: 504 24 | 20 460




4.2 Conepxxanue pas3iejioB QM CIUANINHbBI
1. OcHoBHBIE airedOpanvecKne CTPYKTYpPbI
Anrebpanueckue oneparuu. ColicTa orneparuii. [loHsITHE TPYNIBI, KOJIBIA U TIOJIA.
[TonsiTHE KOMIUIEKCHOTO 4Hcia. Moyab U apryMeHT KOMIUIEKCHOTO 4Hcia. AnreOpanyeckas U TpH-
ronometpuyeckasi GopMbl 3anucH. [{eficTBHs ¢ KOMIUIEKCHBIMU YHCJIaMHU.
Bo3Benenue B cTeneHb U U3BJICUEHUE KOPHEW U3 KOMIUIEKCHBIX YHCEIL.

Mmuorounensl. OcHoBHasi Teopema  anreOpbl. KaHoHMuYeckoe paslioKeHHEe MHOTOWIEHOB Hall
JIEMCTBUTENbHBIM U KOMILJIEKCHBIM TTOJISIMHU.

2. MaTpuubl 1 onipeaeuTe

Cucrembl TUHEHHBIX ypaBHEHUH. PelieHue cuctem JIMHEHHBIX ypaBHEeHU MeTonoM ["aycca.

Martpunel. JlelictBus Hag HUMH. Bunel matpun. [IpuBeneHne matpuil K CTyleHYaTOMY BUAY C IOMO-
IbI0 3JIEMEHTAPHOTO Npeo0pa3oBaHus CTPOK.

Onpenenurenu. CpoiicTBa onpenenutencid. Beruncnenue. IIpaBuno Kpamepa pemieHus cucteM Jiu-
HEHHBIX YPABHEHUM.

OO6patnas matpuina. Haxoxaenue oOpatHoit MaTpullbl. Perienne cucteM JIMHEHHBIX YpaBHEHUN MaT-
puuHbIM MeTo1oM. Panr maTpuubl. Beruucnenue panra. Teopema Kponekepa-Kanennu.

Pemennie OAHOPOOHBIX CHCTEM JMHEWHBIX YypaBHeHUU. DyHIaMEHTAIbHBIA Ha0Op peUIeHH
OJIHOPOJIHOHM CHCTEMBI JIMHEHHBIX YpaBHCHHA. YHCII0 JIEMEHTOB (PyHIaMEHTAILHOTO HA0Opa peIIeHUH.

3. AHaJIUTHYeCKAasi reoMeTpusl

IIpssMoyrosibHas AeKapToBa CUCTEMa KOOPJAUHAT.

BekTopbl Ha MIOCKOCTU U B mpocTpaHcTBe. JIMHEeHbIe onepaunn Haj BekTopaMu. CKalsipHOE, BEK-
TOPHOE U CMEUIAaHHOE IPOU3BEACHUE.

[IpsiMas 1 MIOCKOCTh B IPOCTpPaHCTBE. B3auMHOE pacnonokeHue MpsIMbIX U IIIOCKOCTEN.

KpuBbie 1 moBepXHOCTH 2-TO MOPSIKA.

4. BeKTOpHbBIE IPOCTPAHCTBA

Bekropnoe npoctpanctBo. basuc, pasmepHocTs, n3oMop(du3M BEKTOPHBIX MPOCTPaHCTB. Marpuiia re-
pexoaa oT OAHOro 6azuca K apyromy. BekTopHbIe TOAMPOCTpaHCTBA.

EBxnmnoBo mpoctpanctBo. OpTOroHanbHBIE 1 OPTOHOPMUPOBAHHBIE CHUCTEMBI BEKTOPOB.

S. JIuneiinbie oneparopbl

Jluneiinbie 0TOOpaXeHUsST BEKTOPHBIX MTpOCTpaHCTB. Martpuiia, 00pas, sapo, panr, AedeKT JITUHEHHOTO
OTOOpaKEeHHS.

JluneiiHble omepaTopsl B €BKIUAOBOM mpocTpaHcTBe. CompsbkeHHBIN omnepartop. OpToroHajabHbIE
ONEepaTOpbl U MATPUIIBL.

CoOcTBeHHbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO Omeparopa. XapakTePUCTUICCKUN
MHOT'OUJIEH.

6. BuinJieiinbie U kBaApaTuYHbIE GOPMBI

bununeitnple 1 kBagpaTudHbie GopMmbel. MaTpuna, panr, kBaapaTuuHoit Qopmbel. KanoHnnueckuit u
HOpPMaJIbHBIA BU. [10MOXKUTENHHO M OTPHUIIATENIBHO OmpeAeieHHbie GopMbl. KpuTepuii monoxuTeasHoi
OTIpeICIEHHOCTH KBaIPATUIHON (POPMBL.

[IpuBenenue xBampaTudHOW (OPMBI K KAaHOHHYECKOMY BHIY C TOMOIIBIO OPTOTOHAIBHBIX
npeoOpa3oBaHuil.

7. BBeieHHe B MaTeMATHUYECKUIl aHAIU3

CBeneHus 0 MHOXKECTBAX M JIOTUYECKON CHMBOIIMKE, OTOOpaxeHus 1 (PyHKIIUH.

JleicTBUTENBHBIC YHCIIA: alreOpandecKue CBOWCTBa MHOXKECTBAa R NEHCTBUTENBHBIX YHCEIT; aKCHOMa
MOJIHOTHI MHOKecTBa R. JleiicTBUS Hax NEeWCTBUTENBHBIMU YHCIaMH, TpUHIUN Apxumena. OCHOBHbBIE
MPUHITUIIBI IOJTHOTHI MHOKECTBa R: cymecTBOBaHME TOYHOW BepxHEH (HMKHEH) TpaHU YMCIOBOTO MHOMKE-
CTBa.

Teopus npenenoB: mperen YucIoBOU MOCIIEI0BATEIbHOCTH; OCHOBHBIE CBOWCTBA U MPU3HAKHU CYIIlE-
CTBOBAHMS NIPEEIIA; MPEIeIbHbIE TOUKH; TIPEAE] MOHOTOHHOM MOCIEA0BATEIbHOCTH; YUCIIO «€», BEPXHUI 1
HYDKHUU IIpenensl; kpuTepuil Komm cymectBoBaHus mpeaena.



Tomnonorus Ha R; mpenen pyHKIIMU B TOUKE; CBOWCTBA MpPeEEoB; O0ECKOHEYHO Majible U OecKo-
HEYHO OoJbIIMe (PYHKIMM M MOCIEI0BATEIbHOCTH; MIPEIE] OTHOIICHHUs CUHYca OECKOHEYHO MaJloro ap-
ryMEHTa K apryMeHTy; 00Ilasi Teopus Mpezena; OCHOBHbBIE CBOMCTBA Mpezea. DKBUBAJICHTHbIE OECKOHE Y-
HO-MaJIble BEJINYMHBI.

HenpepoiBHble QYHKIIUHN: JTOKATbHBIE CBOHCTBA HEMPEPHIBHBIX (DYHKIIMIA; HEPEPHIBHOCTD (DYHKIIMH
OT (YHKIMM; TOYKA pa3pblBa; OrPAaHUYEHHOCTh (DYHKIMM, HENPEpPhIBHOM Ha OTpe3Ke; CyLIECTBOBAaHHE
HanOOJBIIETO W HAMMEHBIIEr0 3HAYECHUH; NPOXOXKICHHWE Yepe3 BCE MPOMEXKYTOUYHBIC 3HAUCHHS;
MOHOTOHHbIE (DYHKLIMH, CYIIECTBOBAHHWE U HEMNPEPHIBHOCTh OOpaTHONW (YHKUMH, HENPEpbIBHOCTD
3JIEMEHTAPHBIX (QYHKIUH.

HenpepbiBHbIE (QYHKIIMU: JIOKAJIbHBIE CBOMCTBA HEMPEPHIBHBIX (DYHKIMIA; HENPEPHIBHOCTh (DYHKIMU
OoT (PYHKIIMHM; TOYKA pa3pblBa; OTPAaHUYEHHOCTh (DYHKIMHM, HETPEPHIBHOM Ha OTpe3Ke; CYIIECTBOBAaHHUE
HauOOJIBIIEr0 M HAMMEHBIIEro 3HAYEHUH; IPOXOXKICHHE Yepe3 BCE IPOMEXKYTOUHbIE 3HAUCHMUS;
MOHOTOHHBIE (YHKLIMH, CYIIECTBOBAHWE U HEMPEPHIBHOCTH OOpaTHOW (YHKIHMH, HEMPEPHIBHOCTD
JJIEMEHTAPHBIX (QYHKIUH.

8. IuddepenuuanbHoe ucuucjienne GyHKUuii 01HONH nepeMeHHOI

Huddepennuansl u npousBoHbIe: AUPPepeHIpPyeMOCTh (PYHKIIMN B TOUKE; MPOU3BOJHAS B TOY-
ke, nupdepeHnran 1 uX reOMETPUIECKH CMBICI; MEXaHHMYECKUI CMBICI TIPOM3BOIHOM; mpasmia audde-
PEHLIMPOBAHUS; IPOU3BOIHBIE U AU depeHnnanbl BEICIINX HOpsAKoB; hopmyna JleiiOnuma.

OcHoBHBIE TeOpeMbl Au(PPEepEeHIINMATHLHOTO HMCYUCIECHUS W WX MPWIOKEHHs: Teopembl Poss,
Jlarpanxka u Komm o0 KOHEYHBIX MpHpalleHUsAX; JokainpHass Qopmyna Teisnopa; acMMIOTOTHYECKHE
pa3NOKEHUs DJIEMEHTApHBIX (QyHKIUH; Qopmyna Teisopa ¢ OCTAaTOYHBIM WICHOM; TPUMCHCHHUE
TG PepeHNalIbHOr0 UCUUCICHNS K UCCIIEOBAHNI0 (YHKUMH, MPU3HAKU MOCTOSHCTBA, MOHOTOHHOCTD,
OKCTPEMYMBI, BBINIYKJIOCTb, TOYKH Ieperuda, pacKpbITUE HEOINPEAEIEHHOCTEH; TIeOMETPUUYECKUE
IIPUIIOKEHHUS.

9. llpumenenne TudPepeHNATBLHOI0 HCHUCTEHUS IS HCCIeI0BaHUSA (PYHKIMI M MOCTPOEeHUSs
HuX rpapuKoB

[Tpu3HaK MOHOTOHHOCTH (YHKIHHU, IKCTPEMYMbI ()YHKIIMH, OTHICKAHHE HAWOOJBIIEro U HAaMMEHb-
miero 3HadeHud ¢QyHkuuM, auddepeHrpyeMoil Ha OTpe3Ke; BBINYKIOCTh (YHKIMM, TOYKM Heperuoa;
acuMnToThl rpaduka Gynkiuid. O0mas cxema ucciaeqoBanus PyHKIIMU U TOCTPOCHHS €€ rpaduka.

10. UnTerpanbHoe ucuncaeHne GyHKIUA OAHON MepeMeHHOH

Heomnpenenennslii uuTerpai: neppoodpasHas (yHKIUS, HEONPEAEICHHBII UHTETPal U €ro OCHOB-
HbI€ CBOMCTBa; Tabnuia (GopMys UHTEIPUPOBAHMS; 3aMEHA NTEPEMEHHOM, MHTErpUPOBAaHUE 10 YaCTsAM; UH-
TErpUpPOBaHKME PALMOHAIBHBIX (DYHKIMI; MHTETPUPOBAHUE HEKOTOPBIX MPOCTEHIINX UPPALUOHAIBHBIX U
TPaHCUEHIEHTHBIX (PYHKIUH.

OnpeneneHHbI UHTETpaJL: 3aJa4M, IPUBOJISALINE K MOHATHUIO ONPEAEIEHHOT0 UHTErpaja; KpuTepui
UHTETPUPYEMOCTH; MHTETPUPYEMOCTh HENPEPBHIBHON (YHKIHMH, MOHOTOHHOM (YHKLIMH M OTPAaHUYECHHOM
(GYHKIIMU C KOHEYHBIM YHCIIOM TOYEK pa3pbIBa; CBOICTBA OINpPENEICHHOIO UHTErpaia, TeoOpeMa O CpeIHEM
3HaYeHUHU; TuddepeHIupoBaHme 110 IePEMEHHOMY BEpXHEMY INpesieNy; CyIeCTBOBaHHE epBOOOpa3HON OT
HEeNpepbIBHOW (YHKIUU; CBSI3b ONPENEIEHHOr0 UHTETrpaia ¢ HeonpeneaeHHbIM: ¢popmyna Heiotona - Jleit-
OHMIIA; 3aMeHa MEePEMEHHOM; HHTErpUPOBaHUE 110 YaCTsAM; JJIMHA IYyTH U JIpyrue reoMeTpudeckue, Mexa-
HUYECKHUE U pU3NYecKue MPUII0KEHNS; HECOOCTBEHHbIE HHTErpaiibl 1 1 2 poja.

11. ®yHKIMH HECKOJIBKHUX NepeMeHHbIX

OYHKIMU MHOTHX MEepeMEeHHbIX: EBKIMI0BO mpocTpancTBO N —u3MepeHuid; 00630p OCHOBHBIX
METPUYECKUX U TOIMOJOTHYECKUX XapaKTEPUCTHUK TOYEYHBIX MHOMKECTB €BKJIMJIOBAa MPOCTPAHCTBA;
(GYHKIMM MHOTHX MEPEMEHHBIX, MpeJeNbl, HEPEPhIBHOCTh, CBOMCTBA HENpepbIBHBIX (pyHKIuM; audde-
pEeHIMaN ¥ YaCTHbIE TPOU3BOIHbIE (DYHKIIMU MHOTHX I€PEMEHHBIX; IPOM3BOAHAS 10 HAIIPABJICHUIO; TPaiu-
€HT; JI0CTaTOYHOE ycioBHe AU (EpEeHIIUPYEeMOCTH; KacaTeabHasl IMIOCKOCTh U HOPMallb K IOBEPXHO-
ctu; AuddepeHupoBaHre CIOXKHBIX (DYHKIIMI; YacCTHbIE MPOU3BOJHbBIE BBICIINX MOPSIKOB, CBOMCTBA
CMEIlIaHHBIX MPOU3BOJHBIX; MU dHepeHIHaIbl BBICIINX MOPIIKOB; ¢popmyina Teilnopa ansg GpyHkuuil He-
CKOJIBKUX HE3aBUCHUMBIX MEPEMEHHBIX; dKCcTpeMyM; oTodpaxkenus R" B R™, ux mudpdepenuuponanue,
MaTpulla MPOU3BOJHOM; SIKOOMAHBI; TEOPEMbI O HEABHBIX (PYHKIUAX; 3aMEHA NEPEMEHHBIX; 3aBUCUMOCTh
(GYHKIIHI; YCIOBHBIN 3KCTPEMYyM.



12. YucjaoBble 1 PyHKIHMOHAIbHBbIE PSAbL, pAdbl Dypbe

Yucnosele psAAbL: CXOAUMOCTh U CyMMa YHMCIIOBOTO Psifa; Kpurepuil Komu; 3HaKOIOCTOSIHHBIE Ps-
JIbl; CpaBHEHME PSAOB; MpHU3HaKu cxoaumocTu JlamambGepa, Komm, nHTErpanbHblii MpU3HAK CXOAUMOCTH;
npu3Hak JlelOHMIa; aOCOMIOTHASA U YCIIOBHAs CXOAMMOCTD; IEPECTaHOBKA WIEHOB a0COJIFOTHO CXOJSIIErO-
csl psana; TeopeMa Pumana; onepanuu HaJ psgamMu; TBOMHBIE PSAIbI; TOHATHE O OECKOHEYHBIX IMPOU3BE -
HUSIX.

OyHKIHMOHAIBHBIE ITOCIEN0BATEIIBHOCTH U PsAbl, PABHOMEPHAsl CXOAMMOCTb; IIPU3HAKU PABHO-
MEPHOM CXOIMMOCTH; T€OpEMa O IMPEAEIbHOM IIEPEXO/E; TEOPEMBI O HENPEPBHIBHOCTH, IOYWICHHOM HHTE-
rpupoBaHuM U AU(PepeHITNPOBAHNN; CTEIICHHBIE PSJIBI, PAJANYC CXOJAUMOCTH, PABHOMEPHAS CXOIUMOCTD U
HENPEPbIBHOCTh CYMMbI CTEIIEHHOTO Psi/ia; MOYJICHHOE MHTerpupoBaHue U aAu(pepeHIupoBaHUE CTEIEH-
HBIX psiioB; psa Teitnopa; paznoxeHue JIeMeHTapHbIX (PYHKIUI B CTETIEHHBIEC PSA/bI; OLIEHKA C MMOMOIIIBIO
dopmysl Teitnopa NOrpemHoOCTy Npy 3aMeHe (PYHKLUH MHOTOYJICHOM; PAAbl ¢ KOMIIEKCHBIMU YJI€HAMU;
dbopmysl Ditnepa; NpUMEHEHHE PAIOB K MPUOIMKEHHBIM BBIUHCIICHHSIM.

Psnpr @ypee. Paznoxenue B psag @ypre 2n-nepuogndecknx Gynkiuii. Marerpan Oypobe.

13. KpaTHble U KpHBOJIMHeiHbIe HHTErPajbl

JIBOIHON MHTErpaj W MHTErpajbl BBICIIEH KPATHOCTU: JIBOMHOM MHTETpall, €r0 T€OMETPUUYECKAs
WHTEpIpeTalus U OCHOBHBIE CBOWCTBA; MPUBEICHUE JBOMHOIO MHTErpajia K IOBTOPHOMY; 3aME€Ha Iepe-
MEHHBIX B JIBOTHOM MHTErpaje; MOHATHE 00 aJlJUTUBHBIX (PYHKIUAX 00JaCTH; MJIOLIA/lb TIOBEPXHOCTH; Me-
XaHUYECKHE U (PU3NYECKUE MPUIIOKEHUS ABOWHBIX MHTETPAJIOB; MHTETPANIbl BBICHIEH KpPaTHOCTH; UX OIpe-
JiefieHe, BBIUMCIIEHUE U NTPOCTeiine CBOWCTBA; HECOOCTBEHHbIE KPATHbIC MHTErPaIbl.

KpuBonuHeiiHble HHTETpaibl U MHTErPajIbl [0 TOBEPXHOCTH: KPUBOJIMHEHHbBIE UHTETpalibl; (hopMyia
I'puHa; nHTErpasl o noBepxHocTH; popmyna OcTporpazckoro; aneMenTapHas popmyna CTokca; ycaoBUs
HE3aBHCHUMOCTH KPUBOJIMHEHHOTO UHTETpaja OT (OpMbI IIyTH.

14. TuddepenunanbHble ypaBHeHHUS

OcHOBHBIE TIOHATHS; 3a7a4uu, MPHUBOJAIKE K nuddepeHnnanbHbpIM ypaBHeHUsIM. [luddepenn-
aJIbHbIE YpaBHEHHUs nepBoro nopsjaka. luddepennuanbaple ypaBHEHUs BbICIINX MOPsAKOB. Auddepenmu-
JIbHBIC YPaBHEHHUSI BTOPOTO MOPSAKA C MOCTOSHHBIMU KO3 uienTamu. JInHeiHpIe HeOTHOPOIHBIC T (-
¢depennanbHble ypaBHeHUs. CucTeMbl JU(QepeHNaTbHbIX YPABHEHUH.

15. Teopusi pyHKIHIT KOMILIIEKCHOTO TIePeMEHHOI0

[TonsTHEe 0 PYHKIMU KOMIUIEKCHOTO MEPEMEHHOT0; Mpesied U HEeMPEePhIBHOCTD; U depeHuupye-
MOCTh (PYHKIIMM KOMIUIEKCHOTO MEPEMEHHOI0; OIpE/IeeHUEe U CBOMCTBA aHAIUTHYECKON (pyHKuMH. Die-
MEHTapHble aHamuTHYecKue GyHKIMHU. VHTerpupoBanue QyHKIUH KOMIIJIEKCHOTO MEPEMEHHOTO: ONpee-
JeHue, CBOWCTBa, npaBuia Beluncienus. Muarerpan Komu. UuTterpansuas ¢popmyna Komm. Psagel B koM-
IUIEKCHOM MJIOCKOCTH: YMCIIOBBIE psbl, CTENIEHHBIE PAJibl, psia Teiliopa, HyIM aHaIMTHYECKON (QyHKIHUH,
psn Jlopana. Knaccugukanust ocoObIx Touek. Beruer pyHkuu.

16. Dy1eMeHTHI TeOPHH 1MOJISI

OcHoBHbIE TTOHATHUS Teopuu 1oJsi. CKajasipHOE MoJie, BEKTOPHOE TOoJIe, oneparop ['aMuibToHa, HEKO-
TOPBIE CBOMCTBA OCHOBHBIX KJIACCOB BEKTOPHBIX IMOJIEH.

17. Teopus BeposiTHOCTEH

DneMeHThl KOMOMHATOPUKHU: TPaBUIIa CIIOKEHUS U YMHOXKEHHSI, pa3MelleH s, IEpPeCTaHOBKH, coue-
taHus. KomOunanuu ¢ nosroperusiMu. I[IpocTpancTBo aneMeHTapHBIX cOObITUH. AnreOpa coObiTuil. [ToHs-
THE ciaydaiiHoro coOwTusi. Kitaccuueckoe, akcMOMaTHu4ecKoe U TeOMETPUUECKOE ONPEIEICHNE BEPOSTHOCTH.

HecoBmecTHbIE U HE3aBUCHUMBIE COOBITHA. Y CIIOBHAsI BEPOATHOCTh. T€OpEMBI CIOKEHUS U YMHOXKE-
Hus BepositHocTel. [lonnas BepostHOCTE. Dopmyna balieca.

Cxema ucnbitanuit bepaymm. ®opmyna bepuynnu. IlpenensHbie Teopembl (JIOKaJbHAsE U WHTE-
rpanbHasi) B cxeme bepHyim.

[TonsTHe cirydaitHOW Benu4uHBL. J[MCKpPETHBIE M HENPEPBIBHBIEC CIIydailHble BEIUYMHBL. 3aKOH pac-
npezeNeHns, MHOTOYTOJIbHUK pacIipeesieH s, PyHKIUs pacnpeaesieHus U ee CBOWCTBa, rpaduk (QpyHKIHH
pacnpenenenus. [IIOTHOCTD pacnpeeneHus HEMPEPhIBHOM CIIy4allHOW BEJTMYMHBI: OMIPEACIICHUE, CBOMCTBA,
BEPOATHOCTHBIN CMBICI. BEpOsATHOCT NONaaHus HENPEPHIBHOM CIIy4aiiHOW BEJIMUYMHBI B 3aJJaHHBIA UHTEP-
BaJl.



YucnoBble XapaKTEPUCTUKU CIy4yailHOW BEJIMYMHBI: MATEMaTUUYECKOE OKUIAHHE, TUCIIEPCHs], Cpel-
Hee KBAJpaTHUYECKOE OTKIOHEHHWE, HAadajdbHBIE M LEHTPaJIbHbIE MOMEHTBI, MOJAA, MEINAaHA, aCUMMETPHI,
sKcrecc. MIx onpenenenue, CBOWCTBA, (hOPMYJIbI AJIsi BBIYMCICHHUS.

Bunsl pacnipenenenuii HempepbIBHBIX M AUCKPETHBIX CIy4alHBIX BEIMYUH (OMHOMUHAIBHOE, PABHO-
mepHoe, Ilyaccona, mokasatensHoe, orapudmuueckoe). HopmanbHoe pacnpezeneHue, ero cBoicTBa, rpa-
¢buk. BeposTHOCTH MonagaHusl B 3aJlaHHBIA MHTEPBAJ HOPMAJIbHOHM ciaydallHOW BeqmuuHBL. [IpaBuio Tpex
curM. OneHkKa OTKJIIOHEHHSI TEOPETUYECKOTO OTKIOHEHUSI OT HOPMAJIbHOTO.

Cucrtema ByX ciydyailHbIX BEJIMYMH: 3aKOH paclpenesieHus, GyHKIMs pacupeieseHuss U ee CBOM-
CTBA, IIJIOTHOCTb COBMECTHOI'O PACIIPEAEICHUS, YCIOBHBIE 3aKOHBI paclpeesieHus, YCIOBHOE MareMaTuye-
ckoe oxunanue. KoppensaunoHHblii MOMEHT, KoBapuanus, K03GGuuueHT koppensunuu, KoppeaupOoBaHHOCTh
Y 3aBUCUMOCTb CIIy4alHbIX Beau4uH. HopMmanbHBIM 3aKOH pacnpeneseHus Ha IUIOCKOCTH. JIuHelHasa pe-
rpeccus, JINHEHHas KOppeJsALts, HOpMaibHasi KOPPeIsALus.

[Tonatue o paznuuHbIX Gopmax 3akoHa Oospmmx yucen. HepaBenctBo YeOwimena. Teopemsr bep-
Hyu 1 YeOblmena. LleHTpanbHast mpenensHas Teopema JlsmyHosa.

18. DyieMeHTHI MaTeMaTHYECKO# CTATHCTHKH

3ajauu MaTeMaTHYECKONW CTaTUCTUKU. | eHepaibHasi COBOKYITHOCTb U BbIOOpKA. BapualimoHHbIi psj.
l'ucrorpamma M MmosMroH yacTor. DMnupudeckass (yHKIUS pacnpezeineHue. YucioBble XapaKTEpUCTUKU
BBIOOPKH.

4.3 [IpakTHYecKre 3aHATHUS

No No
3aHATUSA | pazjena

Tema Koa-Bo yacoB

1 2 3 4

[TonsTre KOMIUIEKCHOTO yKcaa. Moyllb M apryMEHT KOMILIEKCHOTO
yucia. Anrebpanyeckass ¥ TpUTOHOMETpUueckas (OpMBI 3aIKCH.
1 1 JlecTBUS ¢ KOMIICKCHBIMH YHCIIAMH. 0,25
Bo3Benenue B cTeneHb M M3BICUYCHUE KOPHEH M3 KOMIUICKCHBIX YH-
cell.

Moaynbs U apryMeHT KOMIUIEKCHOTO 4ucia. AnreOpandeckas U TpHU-
roHometrpudeckas Gopmsl 3anucu. [[eicTBUS ¢ KOMIUIEKCHBIMU YK C-
namu. KaHoHm4eckoe pasiioKeHUe MHOTOYJICHOB HAJ JACHCTBUTENb-
HBIM ¥ KOMILJIEKCHBIM ITOJISIMH.

0,25

Onepam/m Haa MaTpUllaMH. Brruncienue OHpeHeHHTeHCﬁ 2-To 1 3-

0,2
IO NOPSJKOB.

Pemenue cucrem JnHEeHHbIX ypaBHeHMH 1o npaBmiy Kpamepa. O6-
patHas marpuua. Haxoxnaenue obpaTHoi Matpuubl. Pemenue cu-
1 2 CTEM JIMHEHHBIX YPaBHEHHH MaTpPUYHBIM METOAOM. Brrumcienue 0,2
panra marpuupsl. MccienoBaHue CUCTEM JIMHEHHBIX YPaBHEHMM Ha
COBMECTHOCTb.

Haxoxnenue ¢hyHmaMeHTaIbHOTO HabOpa penieHuid OTHOPOTHON CH-

o o 0,1
CTCMbI JIMHCUHBIX YPABHCHUMH. '

JIunelinple omnepanuu Haj BekTopamu. CKalsIpHOE INPOU3BEICHHUE
2 3 BEKTOpOB. BekTopHoe npousseneHue BeKTopoB. CMeIIaHHOE MPOU3- 0,25
BEJICHHUE BEKTOPOB.

[Ipsimass Ha tiockoctu. OOIIee ypaBHEHHE MPSIMOM, YTOJd MEXIY
OPSIMBIMH,  YCJIIOBHE MAPaUICIbBHOCTH M TEPICHINKYISAPHOCTH.
2 3 [Tnockocts. OOI1IEe ypaBHEHUE TUIOCKOCTH, YTOJ MEXKIY TIOCKOCTS- 0,25
MU, YCIIOBHE MapaUIeIbHOCTH W TMEPIEHANKYIIPHOCTH. 3aJadr Ha
B3aMMHOE PACIIOJIOKCHHE TPSMBIX M IIIOCKOCTEH.

BCKTOpHOC IMPOCTPAHCTBO. JIuHeiiHas 3aBHCHUMOCTb M HE3aBHCH-

0,25
MOCTh CUCTEMBI BEKTOpOB. baszuc, pasmepHocts. Matpuia nepexozaa ’




No
3aHATHUA

No
pasznena

Tema

Koax-Bo yacos

1

2

3

4

OT OAHOro 0a3uca K APyromy.

BekropHubie moanpoctpancTBa. EBkimaoBo mpoctpanctBo. [Iporece
oproronanu3anuu. OpTOroHaIbHBIE 1 OPTOHOPMUPOBAHHBIE CHUCTE-
MBI BEKTOPOB.

JIuneliHble OTOOpa)keHUsI BEKTOPHBIX MPOCTPAHCTB. Marpuua ju-
HEeHOrO OoTOOpakeHus. Snpo u o0pa3 JMHEHHOTro OTOOpaKEHHUS.
Panr u nedexkr auHEHHOTO OTOOpa)KEHUS.

JIuHeliHble onepaTopbl B €BKIMAOBOM IpocTpaHcTBe. ConpskeH-
HbIM oneparop. OpTroroHajibHbIe oneparopbl U MaTpuilbl. CoOCTBEH-
Hbl€ 3HAYEHUs U COOCTBEHHBIE BEKTOPHI JIMHEHHOrO OIepaTopa.
XapakTepUCTUYECKUI MHOTOYJIECH.

0,25

Marpuna u panr kBaapatuyHoil ¢opmbl. Kanonwueckuii u HOp-
MasbHbIA BuJ. IlpuBeneHne kBagpatudHoil (GOpMbl K HOPMATBHOMY
BHUy MeTOJIOM Jlarpanxa.

IIpuBenenue kBajgpaTHUHOW (HPOPMBI K KAHOHMYECKOMY BHUJY C I1O-
MOIIbI0 OPTOrOHAJIBHBIX ITPe0Opa30BaHUH.

0,5

MHoxecTBO, ero anemeHTsl. [lonMHOXkecTBa. JlekapToBO
npousBezeHue. Jlornueckas cumBosinka. OtoOpakeHre u GyHKIuS.
[IpuHnnn Mmaremarnyeckod HHAYKIKMKA. buaom HeroToHa.

0,1

Ipenen nocnenoparensHocty. Yucno € . Ipenen uucnoroit
¢bynkuuu. [Topsaok 6eckoHeuHO MaIol pyHKIMU. 3aMedaTelbHbIe
IMPpCaACIIbI. OCHOBHBIE DKBUBAJIEHTHOCTH OECKOHEYHO MAJIBIX.

0,2

HenpepsiBHocTh QyHKIMK. Touku paspsiBa. Mx kiaccuduxanus.
OOmme cBoiicTBa GyHKINH, HEIPEPHIBHBIX Ha OTpPE3Ke.
HenpepbIBHOCTH 371€MEHTapHBIX QYHKIIUIL.

0,2

Huddepenunan u npousBoaHas pyHkuu. [IpousBonneie u
g depeHmansl BRICIIUX nopsakos. Popmyna JleiibHuna.

0,1

OcHoBHbIE TeopeMbl U] hepeHITnaTFHOTO UCUUCIICHUS: TEOPEMBI
Ponns, Jlarpanka n Ko o koHeuHbIX npupaiienusx. JlokanbHas
dbopmyna Teitnopa. ACUMITOTHYECKHE PA3I0KEHUS dJIEMEHTAPHBIX

GbyHKIHi.

0,2

[Ipumenenue auddepeHnnaaIbHOr0 HCYUCIIEHUS K NCCIIEOBaHUIO
(GyHKIMNA: MOHOTOHHOCTb, SKCTPEMYMBI, BBITYKJIOCTh, BOTHYTOCTb,
TOUYKH neperuda, acuMntotsl. [IpaBuio Jlonurans.

0,2

[Ipumenenue auddepeHnnaIbHOro NCYUCIEHUS K UCCIIEOBAHUIO
(GyHKIMNA: MOHOTOHHOCTb, SKCTPEMYMBI, BBITYKJIOCTh, BOTHYTOCTb,
TOUYKH neperuda, acuMntotsl. [lonHoe uccnenoBanre QyHKIUU.

0,5

10

IlepBooOpazHass u  HeompeaeneHHbI  uHTerpan.  CBoiicTBa
HeomnpezeneHHoro uHrerpaiga. Tabmuua QopmMya UHTETpHUpPOBAHUS.
WHTerpupoBanue myTeM 3aMeHbl NepeMeHHON. MHTerpupoBanue no
YacTsM. WNHTterpupoBanue pPaLMOHAIBHBIX G yHKIIHIA.
WuTerpupoBanue MIPOCTENIINX UPPaLMOHATIBHBIX u
TPUTOHOMETPUUECKUX (QYHKIIHH.

10

CsaoiictBa onpeaenenHoro uarerpaita. ®opmyna Herotona-
Jleitoaumna. laTerpripoBaHue 1o 4acTsM U 3aMeHa MIEPEMEHHON B
ornpezeneHHoM nHTerpaise. HecoOCTBEHHBbIC HHTETPAIBIL.

11

[Ipenen u HEmpepsIBHOCTH (YHKIIMA MHOTHX TIEPEeMEHHBIX. YacTHBIE
MPOU3BO/IHbIE. Y PABHEHHUE KACaTEIbHOU MIOCKOCTU U HOPMAJIU K
noBepxHocTH. nddepentmporanue ciaoxxHOU QYHKITUH.

10



No
3aHATHUA

No
pasznena

Tema

Koax-Bo yacos

1

2

3

4

IIponsBoHas 1o HanpasileHHIO. [ pagueHT.

11

HesiBaast pyHkius ogHoi nepemenHoii. Ee quddepeHmnupyemMocTsb.
Marpuna SIko6u, sskoOuaH. Y CIOBHBIM 3KCTpEeMyM (YHKIIMH MHOTHX
nepeMeHHbIX. MeTton MHOxkuTenen Jlarpanxka.

12

Omnpenenenue yuciaoBoro psaa. HeoOxoqumblil mpu3HaK CXOAUMO-
ctu. CBoiicTBa cxoasuxcs panoB. Kpurepuii Komu.
Psnibl ¢ HeOTpHULIATEIbHBIMU YWICHAMH.

0,5

12

AOCONIOTHO M YCJIOBHO CXOISIIUECS PsAbl. 3HAKOUEPEIYIOUIHeCs
psanel. Psaaer JletiOnua.

[lepecTanoBka 4J€HOB a0COJIOTHO CXOJsIIerocs psjaa. Apudmern-
YecKHe ONepaly Hajl CXOIAIIUMUCS psilaMu.

0,5

12

Crenennsie psasl. Pangnyc cxogumoctu. Psg Teitnopa. Pasnoxenue B
creneHHoM psn Qynkouid €”,sinX, cosx, (1+x)",In(1+x), arctgx.
[Tpunoxxenue psiioB K MpUOIMKEHHBIM BBIYHCICHUSIM.

13

JIBykpaTHbIi nHTErpal. TpeXKpaTHBIM UHTErpal.

0,5

13

KpuBonnHeliHble HHTETpansl IepBOro U BTOporo tuma. dopmyia
I'puna. BeruncneHue miuonaaei ¢ moMOIIbI0 KPUBOIUHEHHOTO WH-
Terpaja.

0,5

13

[ToBepxHOCTHBIC UHTErpalibl 1 -ro THma. CBeACHNUE K JBOMHOMY HH-
Terpaiy.

Brrunciienne noBepXHOCTHBIX HHTErpajioB 2 Tuma. @opmynbl CTOK-
ca u Octporpajckoro-I"aycca.

14

JuddepeHnnanbuble ypaBHEHHs] MEPBOrO MOPSAIKA: yYpaBHEHUS C
pa3AensSONIMMHUCS TEPEMEHHBIMHU, OJHOpOAHbIE JIY, nuHelHbIe
ypaBHEHHUs, ypaBHeHUs] bepHynnu, ypaBHeHHS B MOJHBIX nudde-
peHnmanax. Marerpupyrommii MHOKUTENb. Y paBHeHus Jlarpanxka u
Kunepo.

0,5

14

JuddepeHnnanbable ypaBHEHHs! BBICIIMX MOPSAIKOB: JTOIMYCKAIOLINE
MOHWKeHue nopsiaka, 1Y sroporo nopsaka, 1Y n-ro nopsaxa.

0,5

14

JluneiiHble HEOJHOPOAHBIE AU PepeHIInaNbHble YpaBHEHUS. MeToa
BAapUaLlMM NPOU3BOJIBHBIX MOCTOSAHHBIX. MHTerpuposBanue JIHIAY ¢
MpaBoOM YacThio crennanbHoro Buaa. Cucremsl auddepeHnmnaib-
HBIX YPaBHECHHN.

15

[Ipenen u nenpepsiBHOCTH TMKII, ocHOBHBIE AlIeMEHTapHbIE PYHK-
mun TOKIIL, nuddepenuuporanne TOKIL. Ananutnyeckas QpyHK-
1usi. ['eoMeTprudecKuii CMBICT MOYIISL M apryMEHTa POU3BOTHOM.

0,5

15

WnuTerpupoBanue QyHKIMU KOMIUIEKCHOTO nepemeHHoro. [lepBoo6-
pasHas W HeompeaeneHHbld wuHTerpan. ®opmyna HeroToHa-
JleitOHuna.

0,5

15

HucnoBbIE U CTETIEHHBIE PAJIBI B KOMIUIEKCHOM TUIOCKOCTHU. Psan Ten-
Jopa.

0,5

15

Hynu ananutudeckoit pynkuuu. Psaa Jlopana. Knaccudukanus oco-
Ob1x Touek. CBsi3p MEXIy HyJeM U moitocoM (pyHkunu. OCHOBHAS
Teopema O BblYeTax. Beiuncienue BelueToB. [I[puMeHeHre BBIUETOB B
BBIYMCIICHUH UHTETPAJIOB.

0,5

16

CkansipHoe moJie: TOBEPXHOCTH U JIMHUM ypoBHs. [IpousBoaHas mo
HaMpaBJIEHUIO. ['palueHT CKaJApHOrO MOJISI U €ro cBoicTBa. Bek-
TOPHOE TI0JIe: BEKTOPHBIE JIMHUU, TOTOK TOJIS, TUBEPTEHIIUs, (hopMy-

0,25

11




No
3aHATHUA

No
pasznena

Tema

Koax-Bo yacos

1

2

3

4

na Octporpanckoro-I"aycca.

9

16

Hupkynsuus noss, potop noss, popmyna CTokca.

0,5

16

Omneparop I'ammibToHa: BeKTOpHBbIE AU depeHnnanbapie onepamnun
NEpBOTO MOPsJIKA, BEKTOPHBIC AU (epeHINAIbHbIE ONepaluu BTO-
pOro nopsiaxa.

0,25

17

DneMeHThl KOMOWHATOPUKU: TIPaBUIIa CJIOKEHUS U YMHOXKEHUS, pa3-
MEIIEHUS], [IEPECTaHOBKH, coueTaHusi. KomMOnHanuu ¢ moBTOpeHuUs-
Mu. [IpocTpaHCTBO »leMEHTapHBIX COOBITHH. AJreOpa COOBITHIA.
[Tonsatue cimyvaiinoro coOwiTus. Kitaccuueckoe, akCHOMaTHUECKOE U
reOMETPUUYECKOE OMpeJIeJICHIE BEPOSITHOCTH.

0,25

17

HecoBmecTHBIE M HE3aBUCHUMBIE COOBITHSA. Y CIIOBHAA BCPOATHOCTD.
Teopembl crnoxkeHuss 1 yMHOXKEHUs1 BeposTHocTel. [lonHas BeposT-
HocTh. DopMmyita baiteca.

0,25

17

[lonsatue ciyyallHOW BenWYMHBI. J[MCKpETHBIE U HENPEPBIBHBIE CIIy-
YyaiiHble BEJIMYMHBI. UUCIIOBBIE XAPAKTEPUCTUKHU CIIY4alHOW BEJINYU-
HBI.

0,25

17

Bune! pacnipenenenuii HepepbIBHBIX U JUCKPETHBIX CIIy4alHBIX Be-
nuuuH (OMHOMUHANBHOE, paBHOMEpHOoe, [lyaccona, mokasatenbHOe,
norapudmuueckoe). HopmanbHoe pacrpeneneHue, €ro CBOWCTBA,

rpauk.

0,25

10

18

3aJaud MaTeMaTU4eCKOW CTaTUCTUKU. ['eHepanbHasi COBOKYIIHOCTb U
BbIOOpKa. Bapuanumonneni psa. ['mcrorpaMMa ¥ TOJHMIOH YacToOT.
Omnupuyeckas GyHKUUs pacnpesaeieHue. YnucinoBble XapakTepuCTH-
KU BBIOODKH.

Hroro:

20

4.4 KoutrpoJabHnas padora (1, 2, 3 cemecTpbl)

Konumponvnaa paboma Nel (1 cemecmp)

3ananue 1. Pemuth cuctemy Tpemst criocobaMu: MaTpuuHbIM, 1o Gpopmynam Kpamepa, meronom ["aycca:

5x+8y-z=-7
X+2y+3z=1
2x-3y+2z=9

3amanue 2. Jlansl koopauHaThl BepiuH Tpeyronsauka ABC: A(1,-1), B(4,3), C(5,1). Haiitu: 1) miuny
cTopoHbl AB; 2) ypaBHeHust ctopoH AB u BC u ux yrinossie ko3 ¢dunnenTsl; 3) BHyTpeHHU yron B B
paauanax ¢ touHocthio j0 0,01; 4) ypaBHenue meauanbl AE; 5) ypaBHenue u JumHy BbicOThI CD; 6)
YpaBHEHHE NPSIMOM, poxoasIei yepe3 Touky E nmapamnensHo cropoHe AB u Touky M ee npecedenus ¢
BeIcOTOM CD.

3ananue 3. Jlansl koopauHathel BepimH nupamuasl ABCD: A (1; 2; 1), B (-1; 5; 1), C (-1; 2; 7), D (1,
5; 9). Tpebyercs:

1.

I

3anrcath BekTopel AB, AC, AD B cucteme oprt i, j, K 1 HaiiTu MOy/u 3THX BEKTOPOB;

HaTH yron Mmexay Bektopamu AB, AC;

HaiiTu mpoekiuto Bektopa AD Ha BekTop AB;

rwiomaas rpanu ABC;

HaiiTi 00veM mupamuisl ABCD;

COCTaBUTH ypaBHeHHe pebpa AC;
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7. cocraBuTh ypaBHeHue rpanu ABC.
3amannie 4. BeimmoaHuTh, AeicTBUS B anreOpanmueckod  dopme. Pesymprar  3anumute B

TPUTOHOMETPUYECKOH (hopme l -(i - Ei );
P P P 1255
3aganue 5. HallTh ykazaHHbIE IPEACIIbI.
. 3x*+8x-3 sin 6x
1) im —————; a)x0=2; 0) Xo=-3; B) X¢=0. 2) lim
x=x X°+5X+6 x>0 5in 3x
3aganue 6. HaliTy mpou3BOIHBIC.
3 4x + Ttgx

a) y=(2x*- == +1)°, 6) y=3"9% + x sin 3x, B) y=3arctg %(2x+1), r)y=

Ux V149X
X3
3aganue 7. UccnenoBaTh GyHKIUIO M IOCTPOUTH €€ rpaduk: Y = 5
4 —X
Koumponsnas paboma No2 (2 cemecmp)
8X —arctg 2x . (x+ 3
Sanammel. a) | P @ [l ra)de, ) [T
1+4x X° + x*

3ananue 2. Haiftu skcTpeMyMbl PyHKIIUU: z:2xy-3x2-2y2+x-2y+2.
3ananue 3.Pemmts muddepeHnuansHpie ypaBHEHUS:
1. 4xdx — 3ydy = 3x*ydy — 2xy?dx.

2

2.y’:y—2+4l+2.

X X
3.y"+2y =4e”(sinx+cosx).

2

; i SN+l , i 1( n "
aJIaHue CCJIEA0BATh Ha CXOANMOCTD PsAbl: - . el — .
=2"(n-1)!' =3 \n+1

3ananue 5. BIUMCIUTH IBOWHOM MHTETpAI: H (9x*y® + 48x°y®)dxdy, rze D: x=1, y=vX , y=x2.
D

3ananue 6. BeruncanTh KpUBOJIMHEWHBIN UHTErpal:
a) I(ZX + yz)d| ; tne L — kouTyp tpeyronbauka ABO ¢ Bepmmnaamu A(3,0), B(0,1), O(0,0).
L

0) I(y +3)dx + (8x + 7y + 6)dy; rne L: mapaGonma, cMMMeTpuuHas OTHOCHTENbHO ocu Oy 1
L
npoxofsmias yepes3 Touku O u A. A(9,4), O(0,0).
3 -3<x<0

3amanue 7. Pa3noxuts B psag ®ypee pynxmmio: | (X) = { T=06.
—-2x 0<x<3

Koumponvnas paboma Ne3 (3 cemecmp)
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3aganne 1. BOCCTaHOBHUTb aHAIMTHYECKYIO B OKpecTHOCTH ToukH Zy ¢yHkumio f(Z) no mssectnoit

neiicreutenbHo  wactm  U(X;Y)  wmim mmmmoit  V(X;Y) uw  3HaveHumio f(zp):

u(x; y) =e*cosy+x*—y? +3x, f(0)=0.

Baganne 2. Haiitu npomsBomHylo ckamspHoro moms U(X,y,z)=4In(3+x%)-8xyz, B touke M(1,1,1) mo
HATIPABJICHHUIO HOPMATH K MOBEPXHOCTH S: X°-2y*+27°=1, 0Gpasyiolieil OCTPBIH yroi ¢ TOJIOKHTEIbHBIM
HarnpasieHuem ocu Oz.

2 3

X
3ananue 3. HailTu yron mexay rpagueHTaMu CKaJsipHbIX mosied U = T uV=—_+ 6y3 + 3\/623 B
X

1 1 )
J2'J3”
Baganne 4. Haiith moTOK BEeKTOpHOro moyiss a=Xi+2yj+zk, S: x2+y2=1 4yepe3 4acTh MOBEPXHOCTH S,

BhIpe3aeMylo IiockoctsiMu Py @ z=0, Py z=1 (HOpManb BHEUIHSISI K 3aMKHYTOH TOBEPXHOCTH, 00pa3zyeMoii
JTAHHBIMH [TOBEPXHOCTSAMHU ).

TOYKE M(\/E,

Sagamme 5. Haiith 1MpKyIAIMIo  BEeKTOpHOTO moust  a=yi-xj+z’k  Bmoms  komTypa I

V2 V2
X=——Cost; y=——cost;
2 2 (B HampaBJICHUH, COOTBETCTBYIOIIEM BO3PACTAHMIO MapaMeTpa t).

Z =sint.

3amanne 6. Ha nByX cTaHkKax NpPOM3BOAST OJIMHAKOBBIC JETald. BeposATHOCTH TOro, 4TO JeTalb
crangaptHas st 1-ro cranka paBHa 0,8, mias 2-ro — 0,9. [Ipou3BOaUTEILHOCTh BTOPOTO CTaHKa BTPOE
Oosbie mepBoro. KakoBa BEpOSTHOCTH TOTO, UTO B3sITasi Hay/layy JI€Tallb OKAXKETCsl CTaHIapTHON?

3ananue 7. B maptun u3 10 neraneit umeercsa 8 crangaptHeix. Haynauy otoOpanst 2 geranu. CocTaBUTh
3aKOH paclpeleNiecHus] JUCKPETHOW CIy4ailHOM BENWYMHBI X - 4YHUCIA CTaHJAPTHBIX JETalel cpenu
otoOpanHbIX. [locTpouTs rpaduk GyHKIIUU pacrpeneacHus.

3amanne 8. [lo maHHBIM BHIOOPKM HaAWICHBI YMUCIOBBIE XAPAKTEPUCTHKH U TIPOBEPUTH THUIIOTE3Y O
pPaBEHCTBE MAaTEMAaTUYECKUX OXUJAHUH [BYX HOPMAJIbHBIX COBOKYIHOCTEH C HEU3BECTHBIMH, HO
OJINHAKOBBIMH JAMCIIEPCUSIMH. (KpUTHYeckas o0JacTh JIBYCTOPOHHsSA ypoBeHb 3Hauumoctu 0,01). x=6,3,
y=7.1, $%=0.68, s°,=0.37. n=9, m=14.

5 YuyeOHo-MeTOOAMYECKOE 00ecIeYeHre U CIUIIIHHbI
5.1 OcHoBHas nuTEparypa

1. Kypc anamuTudeckoil reoMeTpuu U JMHeWHOM anredpbl [Tekcr]: yueObnuk s By3oB / J[.B.
Bbexnemumes. — 12-e uza., ucnp. — M.: ®uzmatnut, 2008. —312 c. — ISBN 978-5-9221-0979-6.

2. lllumages, B.C. Beicirast maremaruka [Texer]: yue6. s By3oB / B.C. Illunaues. — 6-e usg., crep.
— M.: Beicmi. mk., 2006. —479c. — ISBN 5-06-0093959-5.

5.2 lonoiHUTE/ILHAS JIUTEPATYpPa

1. Byrpos, S.C. IuddepenunanbHoe U UHTErpalbHOE UcUMCcIeHHue [TekcT]: yueOHMK i BY30B /
A.C. Byrpos, C.M. Huxomnbsckuii. — 3-¢ u3; ucnp. — M.: Hayka, 1988. —431 c.: mi.

2. Byrpos, A.C. Juddepennmansusie ypaBHeHus. Kparuele uaterpaisl. Psaapl. @yHKIIMN KOMITIEKC-
Horo mepemeHHoro. [Tekct]: yaeonuk st By3oB / S.C. bByrpos, C.M. Hukonbckuii. — 2-e¢ usn., mepepao.,
non. — M.: Hayka, 1985. — 464 c.: u.
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3. demunoBuy, b.I1. 3agaun u ynpakHeHHUs 10 MaTEMaTHYECKOMY aHAJIM3Y JJIs BTY30B: y4el. 1moco-
6ue ms BTy30B / iof pen. b. I1. Jlemunosuua . - M.: ACT ; Bnagumup: BKT, 2008. - 496 c.

5.3 llepuoguyeckne U3TaHUsA

He npenycmoTrpensl
5.4 UnTepHeT-pecypchbl

1. “OTKpbITOE oOpa3zoBaHue”, MOOK: Kypc o MaTE€MaTHKe
https://openedu.ru/course/#query=maTemaruka

2. Maremarudeckuii popym ¢ oOcyxeHHeM U perieHreM 3aaa4 - http://mathhelpplanet.com/

3. Maremarnueckuii moprain «Bes marematnka B ogHOM MecTe» - http://www.allmath.ru/

4. Obmepoccuiickuii Mmaremarndeckuii moprain Math-Net.Ru - http://www.mathnet.ru/

5. MOCKOBCKHI1 IEHTP HEMIPEPHIBHOTO MAaTEMAaTHYECKOT0 0O0pazoBanus - http://www.mccme.ru/

6. Marematnueckuii aHanmu3 (Mb) — osnextponHblii kypc B cucremMe Moodle Pymnxosoit WU.I'. -
https://moodle.osu.ru/course/category.php?id=88

5.5 IlporpammHoe oOecnedenue, npodeccuoHalbHble 0a3bl JAHHBIX M HH(OPMAIMOHHBIE
CIPABOYHbIE CUCTEMbI COBPEMEHHbIX MH(OPMAIMOHHBIX TEXHOJIOT Uil

1. Onepammonnas cucreMa PEJ] OC mis paGouux CTaHIMI, UMEeTCs JIMLEH3UsI, BXOJUT B PEECTP
oreuectBeHHoro [10.

2. LibreOffice — cBoboaHO pacmpocTpaHsieMblii OQHCHBIM MaKET IPOrpaMM, BKIIIOYANOIIUN B cebs
TEKCTOBBIN U TaOJUYHBIN peAaKTOPBl, PEIAKTOP MPEe3eHTANHN U Apyrue opUCHbIE TPUTOKEHUS.

3. Cucrema ynpasnenus yue6HbIM nporieccom Moodle, cBo6oaHO pactpoctpaHsemast.

4. TlporpammHas cucTeMa JUIsl OpraHu3aluu BHACO-KOH(epeHi-cBsizu Webinar.ru, umeercs
JUILEH3Us, BXOAUT B peecTp oredecTBeHHoro 110.

5. Tlporpamma ans mpocMoTpa caiitoB SHnekc.bpaysep, cBoOOAHO pacmpocTpaHsemasi, BXOJUT B
peectp oredyectseHHoro 110.

6. ABTOMaTHM3MpOBaHHAs WHTEpaKTHUBHas cucrtema cereBoro tectupoBanus (AWCCT). Pexum
nocryma: https://aist.osu.ru/cgi-bin/auth.cqi

6 MaTepHaﬂbHO'TeXHI/I‘leCKOC o0ecneyeHue AMCUUIINMHDI

Y4eOHble ayTUTOPUH LIS TPOBEACHHS 3aHATUN JIEKIIMOHHOTO THIA, CEMHHAPCKOTO THIIA, JUJISl TIPO-
BCACHUA prr[HOBI)IX nu I/IHHI/IBI/IJIya.]'H)HI)IX KOHcyHBTaHHﬁ, TeKymero KOHTpOJ'ISI 158 HpOMG)KyTO‘IHOfI aTTeCcTa-
M.

AYJII/ITOpI/II/I OCHAIIICHbI KOMIIJICKTaMHN y‘IGHH‘IGCKOﬁ MG6€J’II/I, TCXHUYCCKNMHN CpeI[CTBaMI/I O6y‘IeHI/I$I,
CITyKaIlUMU JJIs1 TPEJICTaBIeHUs yaeOHOM nH(OpMaIuy OOJIBIION ayAUTOPHH.

[Tomerenne st cCaMOCTOSTENIBHON PaObOTHI OOYYAIOIIMXCSI OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM,
nojkiIoueHHo Kk cetu "MHTepHer", W oOecreyeHHeM JOCTyMa B DIIEKTPOHHYIO HH(OPMAIIMOHHO-
obpazoBarenbHyto cpeny OI'Y.
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