MuHuCcTEpCTBO HAYKH U BhICIIEro oOpa3oBaHus Poccuiickoit @enepanun

denepanbHOE TOCYIapPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«Kypranckuii rocy1apcTBEHHBIN YHUBEPCUTET
(KT'Y)

Kadenpa «Marematuka u pusukar»

YTBEPX/AIO:
[IpopexTop o o6pa3oBaTEIHHON U
MEXIYHAPOIHOU AEATEIbHOCTH

/ A.A. Kupcankus /
« » 2025 r.

Pabouas nporpamma yueOHON JUCHUTUIUHBI
MATEMATHKA

00pa3oBaTeIbHON MPOTPAMMBbI BBICIIIETO 0O0OpPa30BaHUS —
MIPOTPAMMBI CTICTIHATATETA
23.05.02 — TpancnopTHbIE CPeACTBA CNENUATBLHOIO HA3HAYEHUS

CHGHH&J’II/ISaHI/IH: Boennsie I'YCCHHUYHBIC U KOJICCHBIC MAIlIMHBI

®opmbl 00yUeHHUs: OuHas

Kypran 2025



PaGouast mporpamma guciuIuinHbl «MaTeMaTrnKay COCTaBJIEHa B COOTBETCTBUU C
y4eOHBIM TJIAHOM IO TIpOrpaMMe crienuainTeTa: TpaHCnopTHBIE CPeACTBa CIEIH-
anbHOTO HasHaueHMs. (BoeHHbIE IryCEeHUYHBIC U KOJIECHBIC MAIllUHbI), YTBEPIK/ICH-
HBIM:

- 1711 09HOM popmbl 00yueHust  «27» 06 2025 rona.

Pabouas mporpamMma AMCHMILIMHBI 0J00peHa Ha 3acefaHuH Kadeapsl
«Marematuka u pusuka» « 1 » cenrsbps 2025  roma, mpotokom Ne 1

Pabouyro nmporpammy coctaBmi
CTapIIMi IPET01aBaTENb T.B. KopHromiesa
CoracoBaHo:

3aBenyromuii kadeapou
«Marematuka u GU3NKa» M.B. I'aBpuiibunk

3aBenyromuii kadeapou
«I'yceHn4YHbIE MallIMHBI U MIPUKJIATHAS MEXAHUKA B.b. Jlep:xanckuii

Crnernuanuct 1o yueOHO-MeTOAUYECKON padoTe
y4eOHO-METOIMUECKOTO OTACa I'.B. KazankoBa

HavanpHuk ynpaBieHus
0o0pa3oBaTeILHOM IeITeTbHOCTH N.B. I'puropenko



1. OFBEM JUCHUIIJINHBI
Bcero: 16 3adeTHbIX eIMHUI] TPYIOEMKOCTH (576 akaleMUUECKIX YacOB)

Ounas ¢popma o0y4eHus1

Buz yue6HOI paboThI Hi;ﬁfﬂil;c_ 1 (zjeMeCTpZI 2
AyIuTOpHBIE 3aHATHS (KOHTAKTHAS pa-
0oTa c mpenojaBartesieM), BCEro 4acoB 192 48 48 48 48
B TOM YHCJIE:
Jlexuun 96 24 24 24 24
ITpakTHueckue 3aHsATH 96 24 24 24 24
CamocrosiTelibHAasi paboTa, BCero 4acoB 384 9% 9% 9% 9%
B TOM 4YHCJI€:
IToaroroBka k 3a4€Ty 12 18 18 18 18
Jlpyrue BUIbI CAMOCTOSTEIILHOM PabOTHI
(caMocTOsATEIFHOC U3YYCHHE TEM (pa3fe- 312 78 78 78 78
JIOB) TUCIUILIMHBI)
Buj npoMe:KyTO4HOI aTTecTAlMU 3auer 3auer | 3aver | 3auer | 3auer
OO0masi Tpy10eMKOCTb M CUMILIAHBI 576 144 144 144 144
TPYA0EMKOCTh M0 CeMeCTPaM, 4acoB




2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITIPOI'PAMMBI
Hucrummaa (MOayns) «MareMaTnkay OTHOCHUTCS K 00s3aTeIbHOM

yacTtu yuebHoro 0io0ka 1 (b1.0.12). OcauBaercs B 1, 2, 3 u 4 cemecTpax.

N3yuyenue nucuuIimHbel 6a3upyercs Ha 3HAHMUSIX, YMEHUSAX, HABbIKAX, MPU-
OOpEeTEeHHBIX 00YYAIOIMMHUCS B CPEAHEH 1IKOJIe WM CPEAHEM CIEIUaIbHOM yueOl-
HBbIM 3aBefieHuU. CTyeHT JOJDKEH BJaJeTh OCHOBHBIMH MOHSATUSAMH MAaT€MAaTHUKH,
YMETh MPUMEHSTh UX HA MPAKTHKE, YMETh aHAJIM3UPOBATH U 0000IIATH MOJIYyYEH-
HYI0 HH(pOPMAITHIO.

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA

[enpto M3ydyeHUs OUCUUILIMHBI «MaTemaTuka» SBISETCSA: BOCHUTAHHUE J0-
CTaTOYHO BBICOKOM MAaTeMaTHYECKOW KYJbTYPbl; IPUBUTUE HABBIKOB COBPEMEH-
HbIX BUJIOB MaTEMAaTUYECKOTO MBIIUICHUS; MNPUBUTHE HABBIKOB HMCIOJIb30BAHUS
MaTeMaTUYECKHX METOJIOB U OCHOB MaTEMAaTHYECKOTO MOJEIMPOBAHUSA B MPAKTH-
YECKOM JIESITEIbHOCTH.

3amauyaMu TUCHUIUIMHBI «MareMaTukay SIBISIIOTCSA: U3y4YeHHE OCHOBHBIX Ma-
TEMaTUYECKHUX MOHATUI; OBJIaJIcHuE PyHIaMEHTAIbHBIMU MOHATUAMU, PyHIaMEH-
TaJbHBIMM TEOPEMaMH, a TaKXK€ METOJaMH MaTEMaTUYECKOTO HCCIEIOBAHUS;
OBJIaJICHUE METOAAMHM M NPUEMaMH PEIIEHUs KOHKPETHBIX 3a7ad U3 Pa3IHYHbIX
oOnacTeil MaTEMaTUKU U €€ TPUIIOKEHUH.

N3ydeHne NUCIUILIMHBI HaNpaBiieHO Ha (JOPMUPOBAHUE CIIEAYIONIEH KOMIIe-
TEHIIUU:
CriocoOeH cTaBUTh U peliaTh MHKEHEPHbIE U HAyYHO-TEXHUYECKHE 3a/1auil B ce-
pe cBoell npodecCuOHATBHOM EeATETbHOCTH U HOBBIX MEXIMCUUIIITMHAPHBIX
HaIpaBJIEHUI C UCMOJIb30BAHUEM €CTECTBEHHOHAYYHBIX, MATEMATUYECKUX U TE€X-

Hosorndyeckux moaeneit (OIK — 1).

NHaukatopsl U JECKPUIITOPHI YaCTH COOTBETCTBYIOLIEH KOMIIETEHLIMH (opMHUpye-
MOH B IIPOLIECCE M3YUEHMS JUCLUIUIMHBI «MAaTEMATHKa», OLIEHUBAIOTCSA MPU MOMO-
11 OLICHOYHBIX CPEJICTB.

HJ]aHI/IpyeMBIe PE3YyJIbTaThI O6yquI/I$[ IO AUCHOUIIIIMHEC «MaTCMAaTHKa», UHAUKATO-
PBI JOCTHUIKCHUA KOMHGTGHHI/Iﬁ OHK-l, MEPCUYCHb OLICHOYHbIX CPEACTB

Kon un- | HammeHoBaHue uHAMKATOpA J10- Kon [Tnanupyemsble pe3ynbpratel | HammeHoBaHme
AUKATO- CTHUXXCHHUSA KOMIICTCHIIUN TIJIaHU- O6yquI/I$[ OLCHOYHBIX
pa 1o- pyemo- CpeAcCTB
CTHDKE- TO pe-
HUA 3yJibTa-
KOMITE- Ta 00y-
TCHIIUN YCHUA




11 3uark: ocuosnsie noustusa u | 3 WAL 3gaer: ocuosrsie mowsTns 1
Ofik-1 METO/IbI U3y4aEMBIX Pa3IelioB; onk1) METOIbl MATEMATHUECKOTO aHa- CBOHPOCH o
Jaqdu  3a4cTa, 3a-
OCHOBHBIE C(EPBI X MPUIIOKE- 7132, AaHATUTUYECKOI TE€OMET- | maHus 11 TeKyle-
HUA pUM U BEKTOPHOM aireOpsl, Jik- | [0 KOHTPOJIA
HeitHo# anreOpsl, quddepenu-
POBaHUsSI M HHTETPUPOBAHHSI,
pewenns audepeHIraIbHbIX
YpaBHEHUH, BEKTOPHOT'O aHAJIH-
3a, OCHOBHBIC MTOHSTHUSI TCOPUH
BEPOSTHOCTEH U MaTeMaThye-
CKO¥i CTaTHCTHKHU, METOIbI 00-
pabOTKU SKCTIEPUMEHTATBHBIX
JaHHBIX
nJ-2 YMerhb: popmymposars npone- | ¥ W2 | Ymeer : npumensts marema- | Bompocst i ena-
OlK-1 My B TEpMHHAX MaTEMATHKH, IPHUMe- onk-1) THYECKHE METOJIbI IIPH pelneHuy | 11 339CTa, sa/laHui
HATh MaTeMaTUIEeCKHE METO I TIPH TUTIOBBIX  TIpoeccnoHanpHprx | AT TEKYIICTO KOH-
PEIIeHNN THIIOBBIX POQECcCHOHATb- 3a7a4; pemaTrh TUIOBBIE 3axady | TPOIA
HBIX 33124 [0 OCHOBHBIM pasjeliaM Kypca,
HCIIOJIB3Yyd MCETOAblI MaTeMaTu-
YECKOro aHalln3a
nJ-3 Baagers: B (W13 | Bnageer: meronamu Bonpocet A cna-
Ofk-1 MareMaTHyeCcKUM armapaToM ork-1) MaTeMaTHYeCKOro aHaIn3a M 329CTa, 3a/laHIA
JUIA TCKYIIEro KOH-
TpOJIA

4. COAEP) KAHUE JUCHUIIJINHBI
4.1. YyeOHO-TeMATHYECKHII MJIAH

Ounas ¢gopma 00yueHus

Konu4yecTBo yacos
Homep N
avie. KOHTAKTHOH padoThI ¢
Py0ex p 1a HaunmenoBanue pasjaeia, TeMbl npenojgaBaresiemM
’ Ipakr.
TE€MbI Jleknun
3aHATHSA
1 cemecTp 24 24
1 DJ1eMeHTHI JINHEHHOH anreOphl. 6 6
2 DIeMEeHTHl BEKTOPHOH alreOphl. 2 2
PyGex =
1 3 ONEeMEHTHI aHAIMTUYECKOW TEOMETPHH. 6 6
PyGexubIit koHTposib Nel (OMaIHsAs KOHTPOJIb-
Has pabota Nel).
4 BBenenue B MaTeMaTHUYECKUI aHAIIU3. 6 6
ndpepeHaTrHOe UCUUCIICHIE KIIUU O]I-
Pyoex | 5 | Avddepenumany Gymicum o 4 4
5 HOW IepEMEHHOII.
Py6exupiii KOHTpOJIb No 2 (;romMarmHsisi KOHTPOJIb-
Has paboTa Ne2).
2 cemecTp 24 24
PyGex 6 WuTerpanbHoe ucurcnenne QyHKIMKA OJTHOU Tie- 10 10
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3 PEMEHHOIA.
Py6exubiii koHTpoab N3 (oMariHsisi KOHTPOIIb- i i
Has padora Ne3).
7 OYHKINY HECKOIBKUX MEPEMEHHBIX. DIIEMEHTBI 5 5
PvGes TEOPUH TOJIS.
Y 4 8 Juddepennnanbapie ypaBHEHHS. 8 8
Py6exxublii KOHTpOJIb Nod ([romManrHsst KOHTPOJIb- i i
Has paboTa Ned).
3 cemecTp 24 24
9 KpaTHble 1 KprBOJIMHEIHBIC HHTETPAJIBI. 12 12
PyGex =
5 PyGexubrii koHTpoIb NeS (roMamHss KOHTPOJIb-
Has padoTa Neb).
10 | YucnoBble U GYHKIIMOHAIBHBIE PSIJIbIL. 12 12
PyGex =
6 PyGexubpiii KoHTpoIb Neb. (JoMarHss KOHTPOIb- i i
Hast paboTa Neb).
4 cemecTp 24 24
11 | DnemeHTHl TEOPUH BEPOSITHOCTEN. 12 12
PyGex =
7 PyGexub1it KOHTpOIIB No7. (JOMaIIHssE KOHTPOIIb-
Hast paboTa Ne7).
12 | DnemMeHTHl MaTEeMaTHYECKOM CTATHCTHKH. 12 12
PyGex =
8 PyGexubiii KOHTpoab Ne8. (oMalHss KOHTPOIb- i i
Hast paboTa Ne8).
Bcero: 72 72

4.2. Conep:xaHue JJeKIIUOHHBIX 3aHATHI
Tema 1. D1eMeHTHI THHEHHOH aJreOpbI
Matpuubl. OcHOBHBIE OHATHS. JleficTBus Hag HUMU. ONpeaenuTeny BTOPOro U TPETHETO
MOPSIIKOB, UX CBOMCTBA M BBIUMCIICHME. PeleHne u uccieqoBaHue CUCTEM JIMHEWHBIX YpaBHE-
Hui. ®opmynsl Kpamepa. Panr marpunel. MccnenoBanue cuctem JMHEHHBIX ypaBHeHHU. Teo-
pema Kponekepa — Kanemnmu. O6patHast maTpunia. Heo6xoanMoe u 10cTaTOYHOE YCIIOBHS €€
cymecTtBoBaHus. [IpuMeHneHne oOpaTHOW MaTpUIBI K PEHICHUIO JIMHEWHBIX cucTeM. PermieHue
MaTpUYHBIX ypaBHeHUH. JIuHeitHble TpeoOpazoBanus. Pemienre u uccine1oBaHue CUCTEM METO-
oM l"aycca.
Tema 2. D1eMeHTHI BEKTOPHOI aJaredpbl
CkanspHble ¥ BEKTOpHbIE BeTUYUHBI. OCHOBHBIE MOHATHS. CKalsIpHOE, BEKTOPHOE U CMe-
IIAHHOE MPOU3BEEHHS BEKTOPOB.
Tema 3. J1eMeHTHI AHAJIUTHYECKON reOMeTPUH
[Tpsamas Ha TutockocTH. Pasnuunble ¢opmbl ypaBHeHus npsimoil. Kpusslie |l-ro mopsnka.
IInockocTs U npsiMasi B IPOCTPAHCTBE, X B3AMMHOE PACIIOJIOKEHHE.
Tema 4. BBegenue B MaTeMaTH4YeCKMIi aHAIH3
OcHOBHbIE MOHATHS MaTeMaTH4ecKoro aHanuza. llpenen mociaenoBaTenbHOCTH U QYHK-
muu. 3ameuaTenbHble mnpenenbl. CpaBHeHHE OECKOHEYHO MallbIX BeNWYMH. HempepblBHOCTH
(GYHKIIMH B TOUKE U Ha OTPE3KE.
Tema S. JuddepeHunanbHoe HCHUCIeHHEe (PYHKIIUH OHOM NepeMeHHOM
ITponsBonHas yHkuyu. OCHOBHBIE TEOPEMBI O IPOU3BOIHBIX. OCHOBHBIE ITpaBHUiIa JU}-
depennpoBanus ¢pynkuuu. [lonsarue nuddepennmana GyHKIUN U ero npuioxenus. [Ipasuio
JlonuTans. DxctpeMyMsl pyHkuu. Heo6xoanMoe n J0CTaTOYHOE YCIOBHSI €T0 CYLECTBOBAHMSL.
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Beimykiocts 1 BOrHyTOCTh Tpaduka (yHKIMH Ha uHTEepBase. Touku meperunda. ACHUMITOTHI
rpaduka. O0mas cxema ucciieoBaHus (PyHKITUU U TIOCTpOSHUE ee rpaduka.
Tema 6. UnTerpajibHoe ucuHcjienne GyHKIMH OAHOI MepeMeHHOi

[ToHsATHE KOMIUIEKCHBIX uuces. Anredpanueckas M TpPUTOHOMETpUyecKas (opMa KOM-
IJIEKCHOTO 4yucia. JleMcTBUs HaJ KOMIUIEKCHBIMU 4yuciaMmu. [IoHsATHE HEonpeneneHHOro UHTe-
rpajga ero CBOMCTBAa, OCHOBHbBIE METOABI UHTETPUpOBaHUs. [IoHATHE OIpeNeNeHHOro UHTerpana
U ero Bbluucienue. HecoGCTBeHHbIE MHTETPajbl IEPBOro U BTOporo poxaa. Ilpunoxenus ompe-
JICJICHHOT O MHTErpajla.

Tema 7. MYHKUMHN HECKOJBbKHUX NlepeMEHHbIX. JJIeMEeHTbI TEOPHH I10JIsI

@DYHKIIMY HECKOJIBKUX IEPEMEHHBIX, OCHOBHBIC NMOHATHSA. YacTHBIE NMPOU3BOAHBIE, IOJ-
HBI nuddepeHnran ero NpuMEHEHHe K MpUOIIMKEHHOMY BbluncieHuto. [lpomsBoanas mo
HanpasieHuto. I'panueHt. DKCTpeMyMbl (DYHKLIMM HECKOJbKUX IepeMeHHbIX. KacarenbHas
IJIOCKOCTh U HOPMaJib K ITIOBEPXHOCTH.

Tema 8. lu¢depeHunanbHbie YypABHEHHUS

Juddepennmanpapie ypaBHEHUs, OCHOBHBIE MOHATUA. uddepeHunansapie ypaBHEHUS
nepBoro nopsaka. Juddepeninuanbable ypaBHEHNs BBICIIUX MOPAJIKOB. Y paBHEHMs, J1OMyCKa-
IOIIME MOHWKEeHHUE nopsaka. JIuneitHsle ogHOpoAHbIE muddepeHanbapie ypaBaeHus I mo-
psiKa ¢ HOCTOSAHHBIMU Kod(duuueHntamu. JluHeiHble HeoxHoponHble aupdepeHLnanbHble
yYpaBHEHHSI, CTPYKTYpa OOIIEro pemeHusl.

Tema 9. KpaTHble 1 KpUBOJIMHEHHbIE HHTETPAJIbI

JIBOMIHON MHTErpaj, ero CBOMCTBA, BBIYMCICHUE U IPWIOKEHUSA. KpUBOJIHMHEWHBIE WHTE-

rpansl. [ u Il poga. ®opmyna ['puna.
Tema 10. YncsoBbie U GyHKIIHOHAIbHBIE PAABI.

Yucnossle paasl. HeoOxoumblil mpu3Hak cXoIuMOCTH psiaa. JlocTarouHble IpU3HaKu
CXOJMMOCTH 3HAKOIOJIOKUTEIbHBIX PAJOB. 3HAKOTIEPEMEHHBIE PsiJibl. AOCOIOTHAS U YCIOBHAS
CX0IUMOCTh. 3Hakouepeaytomuecs psaabl. [Ipusnak Jleitonuna. dyHkimoHanbHble psiibl. O6-
JIaCTh CXOAUMOCTH. Paznoskenue QpyHKIMi B creneHHble psiabl. [Ipunoxenue psaoB K npudin-
’KEHHBIM BbIUUCIIEHUSM. Tpuronomerpudeckue psjsl. Paznoxenue QyHkiuii B psa Oypeoe.
Tema 11. Di1eMeHTHI TeOPHHU BePOATHOCTEH

OneMeHThl KoMOMHATOpUKH. Kiaccuyeckoe M reoMeTpuyYecKoe ONpeNieeHusl BEPOsSTHO-
ctu. Cucrema akcuoM Konmoroposa. OcHOBHBIE T€OpeMbl TeOopuH BeposiTHocTel. IloBTopenue
ucneltanuii. @opmyna beprymmu. CinyuyaiiHple BEIUYMHBI. 3aKOHBI PACIPEEIICHUS CIyYailHbIX
BEIMYMH. YUCIIOBbIE XapaKTEPUCTUKU CITyYalHbIX BETUYHH.

Tema 12. Ji1eMeHTBI MATEMATHYECKON CTATHCTHKH

OcHOBHBIE TOHATHSI MATEMAaTUYECKON CTATUCTUKU U NMPUEMBI CTATUCTUYECKOTO OMUCAHUSL.
Cratuctudeckue OLIEHKM IapaMeTpoOB paclpeneieHus U ux cBoicTBa. [locTpoeHne ToueyHbIX
OLICHOK METO/IOM MOMEHTOB M MaKCHMAaJbHOIO IpaBaonoaodus. MHTepBanbHOE OlICHUBAHUE.
ITocTpoeHne 10BEpPUTEIBHBIX HHTEPBAJIOB Ul TapaMeTPOB HOPMAJIBHOTO pacnpenenenus. [Ipo-
BepKa cratuctuyeckux runores. Kpurepuu cornacus (Konmoroposa, [Tupcona).

).

4.3. ConepxkaHne NPAKTHYECKUX 3aHATHI
Tema 1. Di1eMeHThI TUHEHHOH aJIre0pbl
Matpuubl. OcHOBHbIE OHATHS. JleficTBusA Hag HUMU. ONPENEeIUTENH BTOPOTO U TPETHETO
MOPSIKOB, UX CBOMCTBA U BbluMcCieHHE. PeleHne U MccieoBaHue CUCTEM JIMHEWHBIX ypaBHe-
Huil. @opmynsl Kpamepa. Panr marpunsl. MccnenoBanue cucteM JMHEHHBIX ypaBHeHUi. Teo-
pema Kponekepa — Kanemnmu. ObpatHas martpuna. Heobxoanmoe M 10CTaTO4YHOE YCIOBUS €€
cymiectBoBaHus. [IpuMeHenne oOpaTHOW MaTpuUIbl K pEIIEHHIO JIMHEHHBIX cUCTeM. PemieHue
MaTpUYHBIX ypaBHeHM. JInHelHble npeoOpa3zoBanus. Pemenue u nccinegoBaHue CUCTEM METO-
oM l"aycca.
Tema 2. JD1eMeHTbI BEKTOPHOM aJredopbl



CkansipHble ¥ BEKTOpHbIE BeIHMUYUHbI. OCHOBHBIE MOHATHUS. CKasIpHOE, BEKTOPHOE U CMe-
HIaHHOE MPOU3BEICHHS BEKTOPOB.
Tema 3. J1eMeHTHI AaHAJTUTHYECKOH TeOMeTPUM
[Tpsimast Ha TuiockocT. Pasnuunbie dopMmel ypaBHeHus npsimoi. Kpusbie Il-ro mopsinka.
ITnockocTh 1 npsiMasi B IPOCTPAHCTBE, UX B3aMMHOE PACIOJIOKEHUE.
Tema 4. BBeaenune B MATEMATHYECCKUA AaHAIHN3
OcHOBHBIE MOHATHS MaTeMaTUYeCKOro aHanusa. lIpenen mocnenoBaTebHOCTH U (YHK-
nuu. 3ameuatenbHble mnpeaensl. CpaBHeHHE OECKOHEYHO MaiblX BelW4YMH. HempepbhlBHOCTH
(yHKINHU B TOUKE U Ha OTPE3KE.
Tema 5. IluddepennnanbHoe ucuucjaeHue PyHKUMH OHOI MepeMeHHOoi
[TpousBonnas ¢ynkun. OCHOBHBIE TEOPEMBI O POU3BOIHBIX. OCHOBHBIE MIpaBHUia U }-
depennupoBanus ¢pyakuun. [loustue muddepennnana Gpyakuum u ero npuinoxenus. [IpaBuio
Jlonutans. DxcTpeMyMsbl pyHkuH. Heo6XoauMoe u JOCTAaTOYHOE YCIOBHSI €T0 CYIIECTBOBAHMS.
Breimmykiioct 1 BOTHYTOCTh Tpaduka (GyHKIIMM Ha HHTepBajie. Touku meperuda. ACUMOTOTHI
rpaduka. O0miast cxema uccie0BaHus (PYHKIIUU U IIOCTPOCHHUE ee rpaduka.
Tema 6. UnTerpanbHoe ucuucjienne PyHKIHUN OHOM NMepeMeHHoi
[ToHsATHE KOMIUIEKCHBIX 4HCelNl. AjredOpanueckass ¥ TpPUTOHOMETpUyecKas (opma KOM-
IJIEKCHOTO uncia. JlelcTBusl HaJl KOMIUIEKCHBIMU yuciaMmu. [oHsATHE HeonpeneneHHOro UHTe-
rpajga ero CBONCTBa, OCHOBHbIE METO/bl MHTErpUpoBaHus. [IOHATHE ONpeeNeHHOro0 UHTErpaja
U ero BeluucieHue. HecoOcTBeHHBIE HHTErpasbl IEPBOrO U BTOporo poxa. [Ipunoxenus orpe-
JICJICHHOTO MHTETpaa.
Tema 7. MYHKUMU HECKOJBKHUX MepeMEeHHbIX. JJIeMEeHTbI TEOPHH T0JIsI
OYHKIUHU HECKOJBKUX MEPEMEHHBIX, OCHOBHBIC MOHATHS. YacTHBIE MPOU3BOJHbBIC, TOJI-
HBI auddepeHnran ero MpUMEHEHHWEe K NpuOIMmKeHHOMY BbIUMCIeHUI0. [IpowsBomHas mo
HampaBieHuio. ['paaueHt. DKCTpeMyMbl (PYHKIMM HECKOJBKUX IepeMeHHBbIX. KacarenpHas
MJIOCKOCTh M HOPMaJlb K TOBEPXHOCTH.
Tema 8. lu¢pdepeHunanbHbIe YPABHEHHUS
Juddepennnansupie ypaBHEHHS, OCHOBHbIE MOHATHS. Juddepeniinanbabie ypaBHEHH
nepBoro nopsaka. JuddepeHunanbHble ypaBHEHHs BBICIIUX MOPSAIKOB. Y PaBHEHHUs, JOMyCKa-
IOl[Ue TIOHWXKEeHHe mopsaka. JluneitHsie omHopoaHble AuddepeHnnansabie ypaBuenus Il mo-
pAnKka C TOCTOSHHBIMH KO3 duimeHTamu. JIMHEHbIe HEOTHOPOAHBIE auddepeHInaIbHbIe
yYpaBHEHMs, CTPYKTypa OOIIEro peeHusl.
Tema 9. KpaTHble 1 KpUBOJIHHEHbIEe HHTETPAJIbI
JIBOIHOI MHTErpajl, ero CBOMCTBA, BBIYMCIECHUE U MPUIIOKEeHUs. KpuBOoIUHEHbIE UHTE-
rpainsl. [ u Il pona. @opmyna I'puHa.
Tema 10. YncoBbie U QyHKIIHOHAJIbHBIC PAABI.

Uucnossie psiabl. HeoOXxoanMblil Mpu3HaK cX0MMOCTH psia. JlocTaTouHble MPU3HAKU
CXOJMMOCTH 3HAKOMOJIOKUTEIBHBIX PAIOB. 3HAKOTIEPEMEHHBIE PSAIbI. AOCOMIOTHAS U YCIOBHAS
CXOAMMOCTh. 3HaKouepeaytouecs psaasl. [lpusnak JleliOnuna. @yHkiuoHaIbHbIE psiibl. O06-
JacTh cXO0AUMOCTH. Pasznoskenue GyHKIMI B cTeneHHble psabl. [IpuioxkeHue psaoB K mpuoIu-
YKEHHBIM BBIUHUCIIEHUSAM. TpUrOHOMETpUYecKre psabl. Pasnoxenue ¢pyakumii B psag Oypee.
Tema 11. Dy1eMeHTHI TeOPHH BEPOATHOCTEH

OnemeHTHl KOMOMHaTOpukH. Kiaccuueckoe M TeoMEeTpUYecKoe ONpeeieHUs] BEpOsTHO-
cti. Cuctema akcuoM KoamoropoBa. OCHOBHBIE T€OpEMBI TE€OpUH BeposiTHOcTel. IloBTOpeHue
ucnbiTanuii. @opmyna bepuymnu. CiyyaliHble BEJIUYUHBI. 3aKOHBI PACIPEICTCHUS CIyYaiHbBIX
BeNMYMH. YNCI0BBIE XapaKTEPUCTUKU CyYaHHBIX BEJIMUMH.

Tema 12. DieMeHTbI MATEMATHYECKON CTATUCTUKH

OCHOBHbIE MTOHATHSA MAaTEMaTUYECKON CTATUCTUKKU M IPUEMBI CTATUCTUYECKOTO OMUCAHUSI.
CraTucTHYECKHE OLEHKU MapamMeTpoB pachpeaesieHus W ux cBoicTBa. [locTpoeHne TOYedHBIX
OLIGHOK METOJIOM MOMEHTOB M MaKCHMAaJIbHOTO MpaBaomnoaoous. MHTepBanpHOE OLIEHUBAHHE.
[TocTpoeHne nOBEpUTEIBHBIX UHTEPBAIOB AJI IapaMETPOB HOPMAJIBLHOTO pactpenenenus. [Ipo-
BepKa craructudeckux runores. Kpurepun cornacus (Konmoroposa, ITupcona).



5. METOOAUYECKUE YKA3ZAHUSA JJIA OBYUYAIOIIIUXCSA
1O OCBOEHUIO JTUCHUITJIMHBbI

[Ipu npocnymuBaHuU JIEKIIUH PEKOMEHYETCSI B KOHCIIEKTE OTMEUYaTh BCE BAXKHBIE MO-
MEHTBI, Ha KOTOPBIX 3a0CTpsieT BHUMaHUE MPENoiaBaTelb, B YACTHOCTU T€, KOTOPhIE HaIlpaBiie-
HBI Ha KAYECTBCHHOE BBIMIOJTHCHUE COOTBETCTBYIOIICH MPAKTHIECKON PabOTHI.

[IpenogaBaTeneM 3amiaHUPOBAHO HCIHOJIB30BAaHUE MPHU UYTEHUU JIEKIUH TEXHOJIOTHH
yueOHoi nuckyccun. [loatomy pekomeHayeTcss GUKCUPOBATH sl ceOsT MHTEPECHBIE MOMEHTHI C
LEJbI0 UX aKTUBHOTO OOCYXKICHHS HAa JUCKYCCUU B KOHIIE JICKIIUH.

Jlnist TeKyIero KOHTPOJS YCIIEBAEMOCTH MO OYHOU (opMme oOydeHUs MpernoiaBareieM
UCIOJNIB3YETCS OAJIIbHO-PEUTHUHIOBasI CUCTEMa KOHTPOJISL U OLIEHKH aKaJeMUYEeCKONH aKTUBHOCTHU
oOydaromuxcs. [1o3ToMy HACTOATETHFHO PEKOMEHIYeTCsl TIIATeIhLHO MpopadaThiBaTh MaTepHall
JTUCIUILIMHBI TIPH CAMOCTOSITENIBHON paboTe, y4acTBOBaTh BO BceX (hopmax oOCYyKAECHHsS U B3a-
MMOJICHCTBUSA, KaK Ha JICKIUAX, TAK U HA MPAKTUYECKUX B LEJAX JYUIIETO OCBOCHUS MaTepHraia
Y TIOJTy4YEHHS BBICOKOM OIEHKH IO pe3yJIbTaTaM OCBOEHUS AUCUUIIIHUHBIL.

BrImonHeHne caMOCTOSATENBHON PabOThI TOJPa3yMEBAET CaMOCTOSITEIbHOE H3Y4YCHUE
pa3esioB AMCUUILTUHBI, TIOJTOTOBKY K PYOEKHBIM KOHTPOJSAM (st oOydaromuxcsi O4HOH 00y-
YEHUs), TOATOTOBKY K 3a4eTy.

PexoMeHnyemMasi Tpy10€MKOCTh CAMOCTOSTENILHOM pabOTHI Mpe/icTaBlIeHa B TaOIuULIe:

PexoMeHayeMblii peskuM caMOCTOSITEILHOM PadoThI

Pexomennyemas
TPYA0EMKOCTh
HaunmeHoBanue Py ’
N aKaj. yac.
BH/Ia CAMOCTOSITEILHOM PadoThI
Ounas
¢popma
o0yueHust
CamocrosiTe/ibHOE H3y4YeHHe TeM TUCHUTITUHbI: 200




DJeMeHTHI JINHEHHOH anreOpsl.

DJIEMEHTHI BEKTOPHOM alreOphI.

DJIEMEHTHI aHATUTHYECKON reOMETpHH.

BBenenue B MaTeMaTUUYECKUM aHAIIN3.
JuddepernnansHoe nCYUCIeHUEe PYHKIIMHA OJHOHN Tepe-
MEHHOM.

WuTterpanbHoe nucunciaeHne GyHKIUU OJHON IepeMEHHOM.
OYHKINH HECKOJIbKUX NMEPEMEHHBIX. DIIEMEHThI TCOPUU
OJIS.

Huddepennmanbpapie ypaBHEHUS.

UwucnoBsie U GyHKITUOHATIBHBIC PSIIBL.

KpaTHbie u KprBOJIUHEIHBIC HHTETPAJIBI.

DJIEMEHTHI TEOPUU BEPOSITHOCTEH.

DNEeMEHThl MAaTEMAaTUYECKOM CTaTUCTHKHU.

IToaroroBka k NPAKTUHY€CKHUM 3aHATHUAM

96
(mo 2 yaca Ha KaK/JI0e 3aHsITHE).
IMoaroroBka K py6e:KHbIM KOHTPOJIAM 16
(mo 2 yaca Ha KaxAblil pydex).
IloaroroBka K 3a4€Ty. 72
BCEro 384

6. ®OHJA OHEHOYHbIX CPEACTB JIsI ATTECTALIUUA MO JUCHUIIJIMHE
6.1. [lepeyeHb OLIEHOYHBIX CPEACTB

1. bannpHO-peHTHHIOBas cUCTeMa KOHTPOJIS M OLEHKU aKaJeMHYeCKOW aKTUBHOCTH 00ydYaro-
muxcst (7151 ouHOM hopMBbl OOYUESHUS).

2. baHk 3a1aHuil K pyOeXHbIM KOHTpoJsiM Nel- Ne8.

3. IlepedeHp BOMPOCOB K 3aUeTy.

6.2. Cucrema 0a/JIbHO-PEMTHHTOBOI OLIEHKH
padoTHI 00Yy4aOUIUXCH MO TUCIHUIINHE

No | Hawmmenosna-

ConepxaHue
HHE Acp

Ounas ¢popma odyuenus 1(2, 3, 4) cemectp
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Pacnpenene-

Pacnpenenenue 6amnoB

HHe 0aJyIoB 3a IToce- Py6exHblit
CEMECTPHI I10 CHHUE Py0OexHbIl KOH-

P WEHUE | &~ 12 Ha yoe 0 KOHTPOJIb
BUJIaM y4e0- Bun KW | e | PO Nel (Ne3, No2 (Ne4,
HO# paboTHI, y4eOHOW | | mpak- CKHX 3 No5, Ne7) Ne6, Ne®) 3aver
CpPOKH Cllaun paboTH: THYE- —_— (toMariHsist KOH- (moMarmssist
y4eOHOM pa- CKHUX TpoJibHasi paboTa) KOHTPOJIbHAS
60THI (10BO- 3aHATUH pabota)
ASITCS 10
cBeIeHHs B

aJUTbHas
Oﬁyqammnx- OLEHKA: ]_—[0 24 ]_—[0 12 I[O 17 I[O 17 I[O 30
csl HA EPBOM
yueOHOM 3a- _
HSATHH) Ha 12-i1 ne-
Zene.
B ciayvae
HECBOEBpE-
. MEHHOM cJa-
Ha 7-i1 nenene. O ——
B cayuae necBoe- —— .
BPEMEHHOH caauu
. | TEM KOH-
M 3alluThl OJHOH .
TPOJIBHOMN
U3 TEM KOHTpOJ]L- a6OTI)I oHa
121ekmu HOH paoTHI, oOHa I(:HGHI/IB;GTCSI
i (1o 1 oneHuBaerca ot 0 or 0 no 14
sany) 12 npaktu- | o 14 OGamioB (B SaILIon (8
[Ipume- Y | gqeckux 3a- | coyuae cmayu Ha
12 ciaydae craa
YaHUs: DAKTHK HATUK 10 1 | OHY Hexenmo mo3- qHy Ha O
p Oaity e YCTaHOBJICHHO- y
(mo 1 HEIEIO0
bainy) ro cpoxa ) u ot 0 MO3IKE yCTa
Y mo 11 oGamrmoB (B HOBHGHH};FO
ciyuae chaum Ha | oo ) u ot
JIBE HEJCIHN I03Ke Opz[o 11 6a
YCTaHOBJIEHHOTO
cpoxa) J0B (B CIy-
p ’ yae caadyy Ha
JIBE HeIeIu
Mo3KE yCTa-
HOBJIEHHOTO
CpoKa).

Kpurepuit nepecuera 6an-
JIOB B TPAIMLIMOHHYIO
OLIEHKY I10 UTOraM paboTHI
B CEMECTpE U 3auera

60 1 MeHee 6aIII0B — HEYTOBJIETBOPUTENNHHO (HE 3aYTEHO);
61...73 — yIOBIETBOPUTENBHHO (3aYTEHO);

74... 90 — xoporuo;
91...100 — oTanaHO
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Kpurepun nomycka k mpo-
MEXYTOYHOU aTTeCTaluH,
BO3MOXXKHOCTH TIOTyYCHHS
aBTOMATHYECKOTO 3a4eTa
[0 AMCLUIIMHE, BO3MOXK-
HOCTP TIOTy4eHUs OOHYC-
HBIX 0aJIOB

s momycka K MPOMEXYTOYHON aTTeCTalluy MO JUCLUIUIMHE 32
ceMecTp OoOyJaroIIMics JODKeH HaOpaTh MO WTOTaM TEKYIIEero W py-
OexxHoro KoHTposieil He MmeHee 51 Oamna. B cinydae ecnu o0yvaromuii-
cst HaOpax meHee 51 Oania, TO K aTTeCTAIOHHBIM MCIBITAHUAM OH HE
JIOIYCKAEeTCH.

Jns monyuyeHus 3adeta 0e3 MpoOBENEHHs MPOLELYPHI IIPOMEXKY-
TOYHOH aTTecTanuu obyyaromemMycsi He00X0AUMO HaOpaTh B XOJ€ Te-
KyILEero u pyOexHbIX KOHTposiell He MeHee 61 Oamia. B sTom ciydae
uTor OAnjabHOM OLEHKH, MOJTy4aeMON OOydaroluMcs, OIpenenseTcs
M0 KOJIMYECTBY 0ayu10B, HAOPAHHBIX UM B XOJI€ TEKYILETO U PYOEKHBIX
koHTpojel. [lpu 3ToM, Ha ycMOTpeHHME mperoaaBaTens, OaTbHas
OLIEHKA OOYYalOIIErocsi MOKET OBbITh MOBBIIIEHA 33 CUET IOJy4YEeHHUS
JOTIOJTHUTEIIBHBIX 0aJUIOB 32 aKaJAEMUUECKYI0 aKTUBHOCTb.

OOyuatomuiicsi, UMEIOIMMKA MpaBO Ha MOJy4YeHHE OLEHKH Oe3
MIPOBEICHHS MPOLEAYPHl MPOMEKXYTOUHON aTTECTalliH, MOXET IOBbI-
CUTbH €€ IyTeM CIayd aTTeCTAlOHHOTO HMCIbITaHuA. B ciyyae moiry-
YeHHsI 00YJArOIIUMCS Ha aTTECTAIlMOHHOM MCIIbITaHUU () 0aJJIOB UTOT
OaJUILHOM OLIEHKH 110 JUCLMUIUIMHE HE CHUKAECTCS.

3a  aKaJeMHUYECKYl0 aKTHBHOCTb B  XOJE  OCBOCHHS
JTUCIMIUIMHBI, y4YacTHEe B Yy4YeOHOH, Hay4YHO-HCCIIEIOBaTEIIbCKOM,
CIIOPTUBHOM, KYJIBTYPHO-TBOPUYECKON M OOIECTBEHHOM J1eATEIbHOCTH
oOyJaromemMycsi MOTYT OBITh HAYHCIICHBI JOMONHUTENbHBIC OajlTbl.
MakcuManbHOE ~ KOJMYECTBO  JOMOJHHUTENbHBIX  OauloB  3a
aKaJeMHYECKyI0 aKTUBHOCTh cocTaBiseT 30.

OcHOBaHMEM JJsl TOJNyYeHHS MAOIOJHUTENBHBIX 0alIoB
SIBIISTFOTCSL:

- BBIOJIHEHWE JIOTIOJIHUTENBHBIX 33JaHUN 10  JAUCHUILINHE;
JOTIOJIHUTEJIbHBIE OallyIbl HAUUCIISIFOTCS IIPEToiaBaTeNieM;
- ydJacTHe B TeY€HHE ceMmecTpa B  y4yeOHOH, HaydHO-

HACCIIEA0BATENBCKONW,  CIOPTUBHOM,  KYJIbTYpHO-TBOPYECKOHM M

oOwiecTBeHHOM nesrensHocTr KIVY.

®DopMBbI ¥ BUIBI YI€OHOM
paboThI 17151 HEeyCIIeBato-
IUX (BOCCTAHOBHBILIUXCS
Ha Kypce o0y4eHus) o0y-
YarOIIUXCS JUISL OTY4EHUs
HEIOCTaIOMuUX 0auIoB B
KOHIIE ceMecTpa

B ciyuae eciu K MPOMEXYTOYHO# aTTecTalvyd HaOpaHa cymma
MeHee 51 O6amna, oOyJaromeMycss He00X0AUMO HabpaTh HeocTarollee
KOJIMYECTBO OQJIJIOB 3a CYUET BBIMOJIHEHHS JOMOJHUATEILHBIX 3aIaHHi,
JIO KOHIIA MOCIeTHEN (3a4eTHON) HeAeU CEMECTpA.

JIukBHmanys aKageMHUYECKUX 3a00JDKEHHOCTEHM, BO3ZHUKIINX H3-
3a Pa3HOCTU B Y4EOHBIX IUIaHAX MPH MEPEBOJIE W BOCCTAHOBJICHUH,
MIPOBOAMTCS IMYTEM BBITNIOJIHECHHUS JTOTIOJIHHUTEIBHBIX 3a7aHuid, popma u
00bEM KOTOPBIX OMPENIENACTCS MPENoIaBaTesieM.

6.3. [Ipoueaypa oneHUBAHUS Pe3yTbTATOB OCBOEHUSI TUCHUTLIMHBI
PyOesxHbIC KOHTPOJIM MPOBOAATCS B (hopMe JOMAINIHUX KOHTPOJIBHBIX pabot. [To pe3yib-

TaTaM KOHTPOJIBHOW PabOThI BBICTABISIOTCS OAIIbl 32 PYOCKHBIH KOHTPOJb (CM. MyHKT 6.2).
[Tepen mpoBeneHHEM Kaxa0To pyOeKHOTO KOHTPOJIS MpernojaBarenb npopadaTbiBaeT ¢ 00yda-
IOLUMUCST OCHOBHOM MaTepHall COOTBETCTBYIOIIMX DPAa3/leNoB JAUCHUUIUIMHBI B (hOpME KpaTKOi
JEKIUU-TACKYCcCUH. TeKylIuil KOHTPOJb OCYIIECTBISETCS B BUAE KOHTPOJIS IMOCEIIEHUS JIEKIINN
U OLIEHUBAs aKTUBHOCTH CTY/IEHTA Ha MPAKTUYECKUX 3aHITHSIX.

3auer IMPOBOAUTCSA B TpaﬂHHHOHHOﬁ (I)opMe o ouneraMm. B Ounere ABa TCOPUTHYCCKUX

BOIIpOCa W JBa npuMepa. Kaxaplii IpaBUIBbHO M MOJHO M3JI0KEHHBIM TEOPUTHYECKUN BOIIPOC
OlLIEHUBAeTcs B 7 0aIOB, KaXKAbIH MPAaBUIIBHBIN U JOCTATOYHO OOOCHOBAHHBIN OTBET B PELICHUU
3amay - 8 6ayoB. Bpemsi, oTBoguMoe oOyuaromemycst Ha Ouset, coctasiseT 1,5 actpoHOMHUe-
CKOTO 4aca.
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10.

PGSYJIBTaTBI TCKYIICTO KOHTPOJIA YCIICBACMOCTH U 3a4Y€Ta 3aHOCATCA MPCIIOJaBaTCIICM B
3a4YCTHYIO BCAOMOCTb, KOTOpas CAacTCs B OpraHI/ISaHI/IOHHHﬁ OTACII MHCTUTYTA B JICHb 344CTa, 4
TAKKC BBICTABJIAIOTCA B 3a4CTHYHO KHUIKKY OGY‘-I&IOH.IGI‘OCH.

6.4. Ilpumepbl OLIEHOYHBIX CPEACTB I PyOe;KHbIX KOHTPOJIei U 3a4eTa

Pyéesicnvtit konmpoas Nel. (ToManIHsIs KOHTPOJIbHAasI padoTa Nel)
2X, + X, + X, =2,
Pemmuts cucTteMy ¢ NOMOIIBIO OOPaTHOM MAaTPHUILBL: < X, +3X, + X, =5,

X, + X, +5%X; =—T.

1 3 2 -1 2
Haiitu panr matpunsr: A = ol
1 00 2 O
0 4 3 -1 3

X, + X, =X, — X, =5,
2X + X, + 2%, + X, =1,
Pemnts cucremy meronom I'aycca:
=X, —2X, — X3 + X, =4,
—2X, — X, + X3 + X, = —6.
Jlokasarb, uto BexTopsl & =1{1,3,2}, b ={2,2,3}, T={3,11} oGpasyor 6a3uc, u pasnoKuTh

BEKTOD I10 3TOMY 0a3ucy.
. — e I
Haiitu yron Mesxy Bektopamu pu q, ecin p=M+20, =M -0, |m|=|A|=2, (M, n):g.

JlaHbl KOOpaUHATHI BepIIMH nupaMuabl A14»243A44. CpencTBaMu BEKTOPHOM anreOpbl HaWTH:
1) yron mexay pé€opamu A14; u A1A4;2) nomanb rpanu A142A4s; 3) npoekunio BekTopa A143 Ha
BeKTOp A144; 4) 00mEM mupamust 41(8, 6, 4), A2(10, 5, 5), 43(5, 6, 8), 44(8, 10, 7).

[ToCTpPOHTH IMHUIO X =2+ +/4—y* —6Y.

CocraBuTh ypaBHEHHE MPSIMOM, MpoxXoasmiel uepe3 Touky B (-6, —4) meprneHIuKyIsIpHO
npsmMoit, mpoxo et yepes Touku 4 (-10, -1) u C (6, 1).
Xx-1 y-2 z+2
1 2 3

Haittn ypaBHEHHME MIIOCKOCTH, TPOXOAILIEH Yepe3 MPAMYIO

A(4,5,1).
Haiitu Touky M', cummeTpuunyto Touke M (0, —3, —2) OTHOCHTENBHO TPSMOI
x-1_y+15_z
1 -1

, 1 TOUKY
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Pybesncuwtit konmpoo Ne2. (ToMalIHsAs KOHTPOJIbHasi padoTa Ne2)

1. Haiitu npenens! GyHKUIMN, HE TpUMEHsst TpaBuiio Jlonmurans.
o 1-2x CNasx—a-x  (x+3) . 2x*+5x+3
a)lim ;0) lim ;B lim| —— | ;) lim ———.
X

/ 2 2
X—>00 1+X+X x—0

x>1 X" +X

X—2

X—00
1
2-X
2. Jlana ¢ynxuus f(xX) = 9° " u npa 3mauenus aprymenta X; = 0; Xp = 2. Tpebyercs:
1) ycTaHOBHTb, SIBISICTCS JIM JaHHas (DYHKIUS HENPEPHIBHOW MM Pa3pbIBHOM I KAXKIOTO W3
JIAHHBIX 3HAYCHHI apryMeHTa; 2) B cIydae pa3pbiBa OMPECIUTh, KAKOro OH Poja.

X+2,X<1;

3. Jlana ¢yHKIws f(x)=dx2+21<x<2; Haiitu TOoukM paspbiBa (DYHKIHMH, €CJIM OHH

3X.

CYILIECTBYIOT U OIPEIEIIUTh XapakTep pa3pbiBa. Crenarb YepTex.

- 2 2 -
4. HaiiTu mpou3BOHbIC JaHHBIX (QYHKIUN: a) arcsin Y eVt 6) y=xSn3x,
X

5 5 x=In(1+t+t%)
5. Haiiti mpou3BOHYIO (GYHKINH, 3aJaHHON TapaMeTPUIECKH: .
y =arcsint®
2
X
6. Hccnenosats MeTonamu au(QepeHnanbHOro UCUUCICHUS QYHKIUIO Y = ,

X+3

UCIIOJIb3YS Pe3ybTaThl HCCIEA0BAHUS TOCTPOUTH IPAPHUK.
X —X
. e —e
7 . Beruncnuts npezen, npuMenss npasuwio Jlonuransa:  |lim———.
x=0 In(1+ X)

Pyoesicnvtit konmpons Ne3. (moManrHsisi KOHTPoJIbHasi padora Ne3)

1. Haiitu HeonpeenieHHbIE HHTETPaIbI.
3 2 H _ _y?2
a)I3+\/x Zxdx 6)j' sin2Xx dx. B)Il 2X 2x
JIx 1+ 3c0s2x 1+ X
2x -1 V1-x?
;1)] x-13 dx. e) jl—x dx. x) jx2c032xdx.
J3x? —3x -16 X
)I 3x +13 dx )I 1-Vx+1 dx
3 . H .
(x—1)(x? +2x +5) L+3x+INx+1
I dx
5+ 2sin X +3¢c0s X

dx. 1) [sin?(1- x)dx.

. ) [cos* 3x sin? 3xdx.

V3
2. BBIYMCIUTD ONpeIeTCHHbI HHTErpa: .[ X1+ x*dx.
0

3. Beruncauth (C TOYHOCTBIO JI0 IBYX 3HAKOB ITOCIIE 3aISITON) TJIOMAab (PUTYPhl, OTPaHUYCHHON

yKa3aHHBIMU TUHUSAME: O = 3,/COS 2.

4. BprauciuTh (C TOYHOCTBIO 10 ABYX 3HAKOB MOCIIE 3aIATON) IIMHY IyTH TAaHHON JIMHUH:
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x=2c0s’t, y=2sint.
5. Beraucnuts (¢ TOYHOCTHIO 10 ABYX 3HAKOB IOCIIE 3aIATON) 00bEM Tela, OJy4eHHOTO Bpa-
menneM urypst O BOKPYT yKa3aHHOH OCH KOOpauHaT: y°=4-x, x=0, Oy.
6. Beraucnuth HecoOCTBEHHBIE MHTETPANIBI WK JI0Ka3aTh UX PACXOAUMOCTh:

. ]" xadx 5 J dx
1164 +1° 032 —4x
Pybesncuntit konmpono Ned, (noManmiHssi KOHTPOJIbHasi padoTa Ned)

1. Jlaust hyHKIums Z = X2 + Xy + Y2, Touka A(1; 1) u Bextop a = 2i - j. Haitu:
a) grad z B Touke A; 6) IpOU3BOIHYIO (DYHKIIMIO Z B TOUKE A TI0 HAIpaBJICHUIO BEKTOPA 4.

y . [lokasars, 4TO 1o, 16z_2z

(x* —y?*)° X ox y oy y?
3. Pemuts nuddepennmansupie ypaBHEHUS.

a) (x> +1)y%dx + (1-y?)x%dy =0; y(1)=1.

6) y2dx — (x> — xy)dy =0.

B) Y’ — yCtgx = cosecC X.

n x*y"=(y')".

m y'+2y' —-3y=e*.

e) Y'+3y' =4cos3x.

2. Jlana ¢pyHKIUS Z =

Pyéesicnvtit konmpop No5. (momaniHssi KOHTPOJIbHasi padoTa Ne5)

1. Berauciurh I I (X + y) dxdy, rae obnmacte D orpaHuueHa JTUHUSIMUA y2:2x, X+y=4.,

D
2. BBUncnuTe MOMEHT WHEPIUH TUIOCKOW (PUTYpPBI, OTpaHUYEHHON napabosioit y2=4x U nps-
MoOM x+y=3, oTHOcUTENbHO ocu OY.
3. Beruuciute 00beM Tena, OrpaHMYEHHOTO TTOBEPXHOCTSAMH: Z= 4-y2; z=0; x2+y2:4. Cnenatb
YEPTEXK.

4. BBIUUCIUTH KPUBOJIMHEHHBIN HHTErpain jyzds, rie C - mepBas apka IMKJIOUIBL:
c

x=a (t—sint)
{ =a(l-cost)’ Ost=2r.

5. [Ipeobpa3zoBaTh KpUBOJIMHENWHBIN UHTErpal B IBOIHON U BBIYUCIUTD €rO:

f (X2 —2y)dx + xydy, rae C -KOHTYp, orpaHHYHBarONIHil 06macTh:X=y; y=0; X’+y?=1, x>0,
c

Pyoescnptit konmpons Ne6. (moMamIHsAsT KOHTPOJIbHasI padoTa Ne6)

1. MccnenoBaTh Ha CXOUMOCTb PSI/IbI: a) +—+—F+..; 0) Z—z X

>i 2n—1 )2!+3!+4!+
B . Ir)— —_— e
13" Jn+n’ 10 10° 10°

2. I/ICCJIGI[OBaTb Ha a0COJIOTHYIO U YCJIOBHYIO CXOJUMOCTb:
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n+2 1
nxsina (-1) (2+ﬁ)

B,

= .2 3
a)> (-1)"sin—-tg—; 6)2( 1)
n=1 n n

n=1 5n
2 3

Hattrn o6 )X+X+X+ Z(x+2)

. Haiitn o0macty cXOaMMOCTH PSIOB: a .
1+41 2+42 3+43 =i
X
. Pa3noxuts B cTenenHoit paa no crenenam (X-1) gynkiumio Y =€2,
sinx
. Paznmaras monapIHTErpanbHyl0 (QYHKIUIO B Psiji, BBIYUCIUTH HHTETPAT j —dX C TOYHO-

0,5
ctiio o 0,001.
. HaiiTu yeTpIpe HepBbIX 4ieHa pa3iioKeHHs B CTEHCHHOI psn pemenus Y(X) nuddepeHunans-
HOro ypaBHeHHs Y’ = X2y ? —eX, ynoBierBopsiolero HadanbHbM yeaosusm: Y(0)=1.

. Paznoxuts B psag Oypbe GpyHKIH0 Y =X +3 B uHTEepBanax: a)(—z,7); 0)(0;27); B)(-2;2).

Pyoescnvtit konmpono NeT. (moManiHsAsE KOHTPOJIbHasi padoTa Ne7)

B naByx smmkax HaxopsTcs ropHble mnopoasl. B mepsom — 10 nopox, w3 Hux 3
MUHEPAIBLHOIO MIPOUCXOXKACHUS, BO — BTOPOM — 15 mopoJ, U3 HUX 6 MMHEpPAJIBHOIO IIPOUC-
XoxaeHus. M3 kaxaoro siuka Hayiaqyy BeIHUMaeTcs 1o 2 nopoasl. Hailtu BeposTHOCTH TO-
r'0, 4TO BBIHYTBIE IIOPOJIbI — MUHEPAIBHOIO ITPOUCXOKACHHUS.

Crynenr 3naer 45 wu3 60 BompocoB mnporpammbl. Kaxaplii 3K3aMeHallMOHHBIN
Oouner coiepkUT TpU Bompoca. HalTH BepoATHOCTH TOro, YTO CTYJIEHT 3HAeT:
a) BCe TpH BOMpoca; 0) TOIBKO JIBa BOMPOCA; B) TOJBKO OJIMH BOIPOC IK3aMEHAIMOHHOTO OH-
JeTa.

[Tpu nepeknaabIBaHUU B yPHY TILATENbHO MepeMeniaHHbixX 20 mapoB, U3 KOTOpbIX 12 Oenbix
U 8 KpacHBIX, OJIMH LIap HEU3BECTHOIO LiBeTa 3arepsuica. M3 octaBmmxcs 19 mapos Haynagy
M3BJIEKAIOT OAMH map. KakoBa BepOSATHOCTh TOTO, YTO OH OKayKeTcsl OenbiM?

B maprum wu3 11 neranmeit umeercs 7 crangapTHeiX. Hayrang Oepyres 3 peranu.
CocTtaBuTh  psif  pacmpelelieHus  4Yuciaa  CTaHAapTHBIX  JeTaledl  cpeaum  Tpex
BbIOpaHHBIX. HaliTh Maremaruyeckoe OXUAAaHUWE M JUCHEPCUI0 AITOM  cilydailHOM
BEJIMYMHBI.

Cnyuaiinas BenqmumHa X 3a1aHa  (QyHKIMEH — pachpejieseHus F(X). Haiitu:

a) MJIOTHOCTh PacHpesieNieHs] BEpPOSITHOCTEH; 0) MaTeMaTHYeCKOe OXKHJIAHUE U JTUCIIEPCHIO
CIIy4aifHOM BeNU4MHBI X; B) BEPOATHOCTh TOTO, UTO ClIy4aiiHas BEJIMYMHA IIPUMET 3HAaYCHHE

N3 UHTCPBAJIa {3 %\J
0, x<0;

F(X)=1x?, 0<x<L
1 x>1.

UccnenoBarensiMu yctaHoBiieHO, 4TO 20% HIKOJbHUKOB HE 3HAIOT MPABUJI YJIUYHOTO JBU-
xeHus. B ciyuaitnoit BeiOopke 1600 yuenukoB. CKOIBKO YUEHHUKOB 3HAIOT MPaBUIIa YIUYHO-
ro JIB>KEHUsI ¢ rapaHTueit B 95%7?

B ypne a 6enbix u b kpacHbix mapoB. Hayran seiauMarot k mrapos (k < a + b). Haiitu mate-
MaTHYEeCKOE OXKHJIAaHUE U AUCTIEPCUIO YHCIIa BEIHYTHIX OCJIBIX [IapOB.
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Pybesncuwtit konmpoao Ne8. (moMalIHsAs KOHTPOJIbHasi padoTa Ne8)

1. ITyctp mana BeiOOpka A: 52, 28, 40, 32, 49, 43, 40, 45, 45, 54, 30, 40, 32, 39, 45, 49, 52,

40, 39, 33, 40, 39, 30, 40, 39.

a) COCTaBUTh BapUAIMOHHBIN PsAJl; 0) MOCTPOHUTH MOJUTOH OTHOCUTEIILHBIX YaCTOT;

B) COCTaBUTh IMIUPUICCKYIO (DYHKIIMIO paCTIPEICIICHUS U TIOCTPOUTH €€ rpaduk.

2. Vcnonp3ys 3HaueHUEe BBIOOPKH 337a4u |, HANTH YHCIIOBBIC XapaKTEPUCTUKH BapHAIIMOHHOTO
psaa: cpenHee apudmernyeckoe, TUCIEPCHIO, CpeHEe KBaIPATUYECKOE OTKIOHEHUE, MOJTY, Me-
JMaHy, pa3max.

3. Ucnonp3ys 3HaueHne BRIOOPKH 3a1aun 1, mpearmonarasi, 970 BHIOOpPKA IMOTyYeHA U3 HOPMAaJlb-
HO pAaCHpE/ICIICHHON COBOKYITHOCTH, HAWTH JIOBEPUTEIbHBIC HHTEPBAJBI ISl BBIOOPOYHOTO
CPEIHEro M BBIOOPOYHOTO CPEIHETO KBAJAPATHYECKOTO OTKIIOHEHUS MPHU 3aJaHHON HAIeKHOCTH

¥=0,95.

N

&

©o

10.

11.

12.
13.

14.
15.

16.

17.

18.

IlepeyeHb BOnpocoB K 3a4ery 3a 1 cemecTp
Martpuupsl. OcHOBHBIE OHATHS. Bubl MaTpuu. JleficTBHs HaJl MaTpULIAMHU.
[TonsiTue onpenenureneit 2-ro u 3-ro NOpPsIKOB, UX CBONCTBA U BHIYMCIICHHE.
Munop snemenTa. AnreOpandeckoe JomnojHeHue aneMeHTa. OOpamienue matpuibl. He-
00X0AMMOE U IOCTaTOYHOE YCIIOBUS CYIIECTBOBAHUS OOPAaTHON MAaTPHIIBI.
Pewmenne matpuunsix ypaBHenuil. [Ipasuiio Kpamepa.
IlonsTHE JMHEWHOro MpOCTpaHCTBA. JIMHEHHO He3aBUCUMBIE BEKTOpBI. Pa3smepHOCTH M
6a3uc IMHEHHOI0 IPOCTPAHCTBA.

MuHop Mmatpuibsl. DieMeHTapHble IpeoOpa3oBaHus HaJ Marpuuamu. [loHsTHe panra.
Teopema o panre.
Pemenne u nccnenoBanne MpOU3BOJIBHBIX CUCTEM JMHENHBIX ypaBHeHui. Teopema Kpo-
Hekepa-Kanemu.

Pemenne n nccnenoBanue JIMHEWMHBIX CUCTEM MeTOI0M ['aycca.

Bektopsl. OcHOBHBIE NOHATHA. JIMHEHHBIE Onepaluy HaJ BEKTOpPaMHU M UX CBOMCTBA.
Hampasnsromuye KocuHychl. Y cllOBUE KOJTMHEAPHOCTH BEKTOpoB. OpT BekTopa. [lonsarue
panuyc-BekTopa. [Ipoekius BekTopa Ha och. PaznoxeHue BekTopa 1o 0a3ucy BEeKTOpOB.
CkansipHOE MPOM3BEJEHNE BEKTOPOB, €r0 CBOWCTBA. BhIumMClieHNE CKalIpHOTO MpPOU3BeE-
JIeHUs B KOOpAMHATHON ¢opMme. YcClloBUE NMEPHEHIUKYISIPHOCTH ABYX BEKTOPOB. YTOJ
MCKAY BEKTOpaMHU.

OpueHTHpOBaHHas TPOMKa BEKTOPOB. BEKTOpHOE NTpOU3BEAECHNE BEKTOPOB, €TI0 CBOWCTBA.
Beruucnenne BEKTOpHOTo MPOU3BECHUS B KOOPIMHATHOM (hopme.

CMemnranHoe MMPOU3BCACHUC BCKTOPOB. YcaoBue KOMIIJIAaHApHOCTHU 3-x BCKTOPOB.

CucreMbl KOOpIMHAT Ha MJIOCKOCTH U B IpocTpaHcTse. [lonspHas cucreMa KoopauHar.
CBs13b JeKapTOBBIX KOOpAUHAT ¢ NoJsipHbIMU. [IpeoOpa3zoBaHue KOOpIuHAaT.

IIpocreiilne 3a1a4u aHATUTHYECKON T€OMETPUHU.

IIpsimasg Ha mmockocTH. HopManpHBI M HanpaBISIFONIMN BEKTOpHI NpAMOW. Pa3nuuHbie
dopmbl ypaBHEHHsI TpSAMOM (BBIBOJBI ypaBHEHHUH). PaccTosHue OT TOYKH 10 MPSIMOH.
Yros Mexay NpsAMBIMU. Y CIIOBHE MTAPATUIETBHOCTH U NEPIEHAUKYISIPHOCTH MPSIMBIX.

[TnockocTs B mpocTpancTBe. Pasnuunble (opMbl ypaBHEHHUS IUIOCKOCTH B IIPOCTPAHCTBE
(BBIBOJIBI ypaBHEHMI). YTOJI MEXIy ABYMS IUIOCKOCTSIMH. YCIIOBHE MapajIeIbHOCTH H
NEPHEHAUKYIISIPHOCTH 2-X MJIOCKOCTEM.

[Ipsmast B mpocTpaHcTBe. Pazmnunble GopMbl ypaBHEHHUS NPSMON B MPOCTPAaHCTBE. YTOI
MEXIY NPSAMBIMU. Y CIIOBHE MApPAJUICIBHOCTA U NEPIECHAMKYJIAPHOCTH IBYX IPSIMBIX B
IIPOCTPAHCTBE.

B3anmHoe pacnonoxeHue npsMOr U INIOCKOCTH B MMPOCTPAHCTBE. YTOJI MEXKY NMPSIMON U
IJIOCKOCTBIO.
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19.

20.
21.
22.

23.

24.

25.
26.
217.

28.
29.

30.

31.
32.
33.
34.
35.

N

©CoNo O

10.

11
12
13

Kpussie Broporo nopsaka. OxpyxxkHocts. Dmurc. ['unepbona. ITapabona (onpexnenenue,
KaHOHHUYECKOE ypaBHEHUE, ero 0co0eHHOCTH). CBeieHne K KAaHOHMYECKOMY BHUJy OOILEro
YpaBHEHUsI KPUBOM BTOPOT'O MOPSAAKA. Y PABHEHUE KPUBBIX BTOPOIO MOPAJIKA B IOJIAPHON
CUCTEME KOOpJUHAT.

MmuosxectBo. Onepanuu Haj MHOKecTBaMu. OTOoOpakeHHE.
[Tonsitue Gynkuu, criocoos! 3a1anust GyHKIMU. OCHOBHBIE XapaKTEPUCTUKU (YHKIIUH.

YucIioBBIE MOCIIEN0BATEIHFHOCTH. CXOMAIIUeEcs] MOCIEIOBATEIFHOCTH U WX OCHOBHEBIE
CBOMCTBA.

[Ipenen ¢pynknun. OnpeneneHue, reomeTpuueckas wutocTpaus. OCHOBHBIE TEOPEMBI O
npenenax. [lepBoiii 1 BTOpoit 3amevaTeIbHbIe TPEEIIbI.

Beckoneuno Ooipire 1 OECKOHEUHO MaJible BEIUYMHBI. MX CBOMCTBA. CpaBHeHI/IC Oecko-
HCYHO MaJbIX. Ta6m/1ua SKBHUBAJICHTHOCTU OCCKOHEYHO MalbIX BelWduH. CBS3b MCKOY
OECKOHEYHO OOJIBIIIMMH U O€CKOHEYHO MAJIBIMH BETMYHMHAMHU.

Onnocroponnue npenensl. [Ipu3Hak cyiiecTBOBaHUS Mpeiena PYHKIMH B TOUKE.
HenpepriBHOCTH GyHKITMH B TOUKE M Ha OTpe3ke. TOUKH pa3phiBa, UX KilacCU(UKALINS

[TpousBognas pynkuuu. OmnpeneneHue, reOMETPUIECKUI U MEXaHUYECKH CMBICI TMPO-
U3BOJHOU.

VYpaBHEHHE KacaTeIbHOW U HOPMAJIA K KPUBOM.

Huddepenuupyemocts pyHkunu. CBszp Mexny TupdepeHInpyeMOCThIO H HEITPEPHIBHO-
CTBIO (DYHKITUH.

OcHoBHble npaBuiia nuddepeHupoBanus QyHKIUH.

Teopemsbl Posust, Jlarpanska, Komu.

[Tpon3BoHBIE BBICIIUX MOPSIKOB.

[Tonsitue nuddepennnana GyHKIUH U €r0 IPUTIOKEHUS.
IIpaBuno Jlonurans.

[Tpumenenne nqudepeHaTbHOr0 HCYUCICHUS Il UCCIIE0BaHUs (DYHKIINH 1 TIOCTpoe-
HUi rpaduKoB.

IlepeyeHb BONPOCOB K 3a4eTy 3a 2 ceMecTp
[TonsiTvie U opMBI 3alMCU KOMIUIEKCHBIX 4Kcen. JlelcTBUS HaJ KOMIUJIEKCHBIMU 4HCIIa-
MU.
[TonsiTve HeonpeeIEHHOT0 UHTErpaja U ero cBoicTa. Tabauiia OCHOBHBIX MHTEIPAJIOB.
OcHOBHBIE METOJbI HHTEIPUPOBAHMS: METOJ HENOCPEICTBEHHOIO NHTEIPUPOBAHMUS, ME-
TOJ 3aMEHBI IEPEMEHHON, METOJ/I HHTETPUPOBAHMS T10 YACTSIM.
[TonsiTue o panuoHanbHBIX QyHKUUAX. Buael npoctedmux paunoHadbHbBIX apooeil. H-
TErpUpPOBAHKE MPOCTEHIINX palMOHAIBHBIX JApoOeil. MHTerpupoBaHue panroHaIbHBIX
JpOOeH.
WHTerpupoBaHie TPUrOHOMETPUYECKUX (QYHKIINH.
HuTerpupoBanue upparoHaibHbIX PYHKINHN.
OmnpeneneHHbI MHTETpall KaK Mpeied MHTErpaabHON CyMMBI.
['eomeTpryeckuii 1 GU3NUYECKHI CMBICIT OTIPEAEIEHHOT0 UHTErpaa.
CgoiicTBa onpenenenHoro uaterpaia. ®@opmyna Hetotona — Jleitbnuna.
Belunciienre OnpeAesieHHOr0 MHTErpala: 3aMeHa NEPEMEHHON B OINpPEIEICHHOM HHTE-
rpajie, HHTErpUPOBAHUE IO YACTSIM, MHTETPUPOBAHME YETHHIX M HEUETHHIX (YHKUUH B
CUMMETPUYHBIX IIpeIesax.

. HecobcTBeHHBIE MHTETPAIBI IEPBOTO U BTOPOTO POAA.
. Berancnenue miomanu miockoi Gurypsl.
. BelunciieHye IIuHbL 1yTU INIOCKON KPUBOM.
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14.
15.
16.
17.
18.

19.
20.
21.
22.

23.

24.
25.
26.

27.
28.
29.
30.

31.

oA~

~

10.

@OyHKIUHU 1BYX NepeMeHHbBIX. OCHOBHBIC TOHSTHUSI.

[Tpenen ¢pynkuuu 1ByXx nepeMeHHbIX. HerpepblBHOCTh (yHKIINMHU ABYX NEPEMEHHBIX.
YacTHble MPOU3BOJHBIE IEPBOTO MOPSIKA (YHKIIUN HECKOIBKHX ITEPEMEHHBIX.

YacTHble IPOU3BOAHBIE BHICIIUX MOPAAKOB (DYHKIIMHU HECKOJIBKUX EPEMEHHBIX.

[Monusiit uddepennman GyHKIMH HECKOIBKUX IMEPEMEHHBIX U €ro MPUMEHEHHE K Mpu-
OJIM>KEHHBIM BBIYMCICHUSM.

[TpousBonHas cnoxHoi GpyHKiuu. [TomHas npon3BoaHas.

HuddepennmrpoBanne HeTBHOW (PYHKITUH.

[TpousBonHas mo HampasiaeHuto. ['paanenT QyHKIUN.

HeoOxonuMmble M J10OCTaTOYHBIE YCIOBUS AKCTpeMyMa (QYHKLIMU ABYX IE€PEMEHHBIX.
VY ci10BHBIN 3KCTpeMyM (DYHKIIHH JBYX ITEPEMEHHBIX.

HauOosnpiiee 1 HanMeHbIlIee 3HaYeHUE (PYHKIUM ABYX IEPEMEHHBIX B 3aMKHYTOH 00:a-
CTH.

3anauu, npuBosIIKe K AupdepeHIHualIbHbIM YPaBHEHUSM.

Juddepennmansaple ypaBHEHHS IEPBOTO Mopsiaka. OCHOBHBIE TTOHATHS.

Bunps! nuddepennunanbHpIX ypaBHEHNUH IEpBOro MOPSIKa: YPaBHEHUS € Pa3ieNsoUMuU-
Csl IEpEeMEHHBIMH, OJIHOPOJIHBIC YpaBHEHUS, TMHEWHBIC ypaBHEHUs, ypaBHeHue bepHyi-
JH.

Juddepennmanbaple ypaBHEHHS BRICIIUX MOPSAKOB. OCHOBHBIC TIOHSTHSL.
Juddepenunansubie ypaBHeHus || mopsaka, jomyckaromue noHM>KEHHE MOpsiaAKa.
Jlunelinble 0HOPOAHBIE TU(GepeHIMaTbHbIC YPAaBHEHHS BTOPOTO MOPSIKA.

CrpykTypa 0011€ero pemeHus JMHEHHOro HeoJHOPOAHOTO AP PepeHIInanbHOTO ypaBHe-
HUS BTOPOTO MOpsiaKa. MeTo Bapraluy MPOU3BOIBHBIX TTOCTOSIHHBIX.

Jlunelinble HeoqHOPOAHbIE U depeHInaIbHbIE YPAaBHEHHUSI BTOPOTO HOPsIKA € MOCTO-
SHHBIMU K03()(UITMEHTaMH U TTPABOI YaCThIO CHEIMAIBHOTO BHIA.

IlepeueHb BOMPOCOB K 3a4eTy 3a 3 cemecTp

ITonstue uncnosoro pana. CxoqumocTs U cyMMa psiia. OCHOBHBIE CBOMCTBA YHCIIOBBIX
psanoB. HeoOxo1uMblIil Mpu3HaK CXOIUMOCTH.

JlocTaTo4yHble IPU3HAKHA CXOAUMOCTH PSAJIOB C MOJIOKUTEIBHBIMU YJIEHAMU: IIEPBBIN MIPHU-
3HaK CpaBHEHHUs, IPEJeNbHbIN MPU3HAK CpaBHEHUs, Npu3Hak JlamamOepa, paaukanbHbII
Y MHTETPAIBHBIN IpU3HaKu cxogumocty Komm.

3HakomnepeMeHHbIe U 3HaKouepeayronmecs psapl. Teopema JleiOnuma. AOGcomoTHAs U
yCIIOBHAs CXOAMMOCTh. VMccnenoBanue Ha aOCOMIOTHYIO U YCIOBHYIO CXOAMMOCTb. CBOM-
CTBa a0COJIFOTHO CXOJISIIIUXCS PSIOB.

[TonATHE QPYHKIIMOHAIBHOTO Psiia U 00JaCTH €ro CXOAMMOCTH.

Crenennsie psaasl. Teopema AGerns. CriocoObl HAXOXKIEHUS PaJyCca CXOIUMOCTH.
CBoiicTBa cTeneHHbIX psAAoB. Pa3noxkenue ¢pyHKUui B creneHHble psiabl. Bun psga Teii-
nopa u MakiiopeHa.

[TpumeHeHue pSI0B K MPUOIMKEHHBIM BBIUUCIICHUSIM.

Tpuronomerpuueckue psnsl Pypee. Teopema upuxie. Paznoxkenne B pag Pypee: ne-
proauYecKUX (QYHKIUHN C IEPUOJIOM 2 /T ; YETHBIX U HEUETHBIX (PYHKIIUH.

[Tonsitue nBoitHOrO MHTErpana. Teopema cymiectBoBaHus. CBOWCTBA ABOWHBIX UHTETpa-
JI0B.

Boruncnenyne IBOMHBIX WHTErPaIOB: MO MPSIMOYTOJIBHOW 00JIacTH; MO MPOU3BOJILHOM 00a-
CTU. 3aMeHa NepeMEHHBIX B IBOMHOM UHTerpaie. Sikoouan. J[BoitHON MHTErpa B MOJISp-
HBIX KOOPAMHATAX.

11. l'eomerpuueckue u pu3nYecKre TPUI0KEHUS IBOHHOTO HHTErpaa.
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12.TloHsTHE KPUBOJMHEHHOTO0 MHTErpasia MEePBOro poJia U ero CBOMCTBA. Briuucienue Kpu-
BOJIMHEMHOTO MHTErpaja nepBoro poja. [IpunoxxeHust KpuBOIMHENHOr0 UHTErpaja nepBo-
ro poaa.

13.TloHsATHE KPUBOJIMHEHMHOIO MHTETpaja BTOPOrO Poja U ero cBoicTBa. Beiuncienue kpu-
BOJIMHEHHOTO MHTETpajia BTOPOTo pojia 1 ero (husnyeckoe NpuiiokeHue.

14. ®opmyna Octporpaackoro-I'puna. Y ciaoBus HE3aBUCUMOCTH KPUBOJUHEHHOTO MHTETpa-
Ja OT MYTH UHTETPUPOBAHMUSL. .

IlepeyeHb BONpPoOCoOB K 3a4eTy 3a 4 ceMecTp

1. DOnementsl koMOuHaTOpuku. IToHsTHE pa3melleHNs], IEPECTAHOBKU, COYETAHMUS.

2. Knaccuduxanuss coObITHil (cilyyailHble, JAOCTOBEpHbIE, HEBO3MOXKHbIE, COBMECTHBIE,
HECOBMECTHBIC).

3. [e#icTBus HaJ cOOBITUAMHU (CyMMa, IPOU3BEJCHHUE, PA3HOCTb, OHATUE MPOTHUBOIOIOXK-
HOT'O COOBITHS, paBHbIX coObITHI). [{narpammel Ditniepa- Benna. CBolicTBa oneparuii.

4. Knaccuueckoe onpezaenaeHue BeposTHOCTH. CBOMCTBa BEpOSTHOCTH coObITHH. OTHOCH-
TeJbHAsl YacTOTa U €€ CBOMCTBA. Y CTOMYMBOCTh OTHOCUTENBHON 4acTOThl. CTaTuCTHUE-
CKOE€ OIIpeJIeTIEHUE BEPOSITHOCTH. ['eomMeTprueckoe onpeieeHue BEpOSITHOCTH.

5. TloHsATHE yCcIOBHOH BEepOATHOCTU. TeopeMbl CIOXKEHHUS U YMHOXKEHHS U CIEJICTBHUS U3
Hux. [loHsTHe momHOW Tpymubl coObiTHii. Dopmyrna MoaHON BeposTHOCTH. DPopmyra
baiteca.

6. IloBropenue ucnbitanmii. @opmyna beprymmm. JlokampHas W MHTETpajbHasl TEOPEMBI
MyaBspa- Jlamnaca.

7. Ilonstue ciydaiiHON BeJWYMHBL. J{MCKpETHbIE M HENPEPHIBHBIE CIYYalHbBIC BEIUYHHBI.
3aKOH pacnpeesIeHus CIly4aliHON BEJIINYUHBI.

8. ®yHKkmms pacnpeeieHus U ee CBOHCTBA. [IIOTHOCTE pacipeenieHus] HelpephIBHOU CITy-
YaiiHOW BEJIMYMHBI U €€ CBOMCTBA.

9. UwmcnoBble XapaKTEPUCTHKH CITYYalHBIX BEJTUYMH.

10. OcHoBHbI€ 3aKOHBI pacnpeeeHns CIy4ailHbIX BeJIMYMH: bBUHOMMAIBHBIN 3aKOH pacrpe-
nenenusi; Pactipenenenue Ilyaccona; PaBHoMmepHBIil 3akoH pacnpenenenus; [lokazarensb-
HBIN 3aKOH paclpenencHus; HopManbHbIN 3aKOH paclpezenenys. BepoaTHocTs nonana-
HUs HOPMAJIBHO PACTIPEEICHHON CIydyallHOM BEIMYMHBI B 33JlaHHBIM MHTEepBaI. [IpaBu-
JIO «TPEX CUTMM.

11. 3axon Gonpmiux uncen. HepaBencTBo u Teopema Ueonimena. [{enTpanbHas mpeaenbHas
Teopema.

12.T'enepanpHasi 1 BBHIOOpOYHAST COBOKYITHOCThH. Pempe3eHTaTnBHOCTh BBIOOPKH. CriocoObI
or6opa. CTaTHCTHYECKOE paclpeielieHue BHIOOPKH.

13. Dmmuprueckas GyHKIHS pacrpesie]ieHnus U ee cBOMCTBa. [loJMroH W rucrorpaMma ya-
ctoT. [IoHATHE YNCIOBBIX XapPAKTEPUCTUK CTATUCTUYECKOTO PACIIPECIICHMUS.

14. ToyeuHslie OIIEHKM MapaMeTpoB pacmperneneHus. Metogq MOMeHTOB. MeToa MakcHUMalb-
HOT'O IIPaBJOI0100uS.

15. VinTepBanbHOE OlIEHHBAaHUE NapaMeTpoB. JloBepUTENbHbIE HHTEPBAJBI A1 MaTeMaTH4de-
CKOI'0 0KUAAHUSA U JUCIIEPCUU HOPMAJIBHOTO PACIIPENCIICHHUS.

6.5. ®oH/ OLICHOYHBIX CPEICTB
[TonHpIil OaHK 3aAaHUN JUISL TEKYILIETro, pyOEKHBIX KOHTPOJEH M MPOMEKYTOUHOU aTTe-
CTallUU 110 JUCLMIUIMHE, [I0KA3aTelu, KPUTEPUH, IIKAJIbI OLEHUBAHNS KOMIIETCHIIUM, METOIHY -
CKHE MaTepHallbl, ONpEAEISAIONINE MPOLEAYPbl OLIEHMBAaHUS OOpa30BATENIBHBIX PE3Y/IbTATOB,
NPUBE/ICHBI B yUeOHO-METOINYECKOM KOMIUIEKCE AUCLUIUINHBL.
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7. OCHOBHASA U JOINOJIHUTEJIBHAS YYEBHAS JIMTEPATYPA
7.1. OcHoBHas1 yyeOHasi JJuTEepaTypa

1. Beicimas matemaTtuka. JIuHeitHas anreOpa W aHAIMTHYECKas TeOMETPHsS [DJIEKTPOHHBIN pe-
cypc] / I'eBopksn I1.C. - M.: DUSMATIINT,2014. — Hoctyn u3 9bC «KOHCYIbTaHT CTyIeHTaY.
2. Bricirasi matemaruka. OCHOBBI MaTEMaTHYECKOT0 aHanm3a [DJIEKTpOHHBIN pecypc|: Yueo.
s By3os/I'eBopksiH I1.C.-M.:OU3MATIJINT,2011.- Hoctyn u3 ObC «KoHCYIbTaHT CTyAEHTAY.
3. Beicmas maremaruka. Wuterpansl, psapl, TOKII, nuddepennmanpasie ypaBHeHus. Y. 2
[Dnextponnsiii pecype] / I'eBopksa I1. C. - M.: ®U3MATIIUT, 2007. - Joctyn u3z 3bC «Kon-
CYJIBTaHT CTY/ACHTa».

4. Teopus BeposATHOCTEH. MaTemaTnueckasi CTaTUCTUKA. [ DNeKTpoHHBIN pecypc]/bouapos I1. I1.,
[Teunnkun A.B.-2-e uzn.-M.: ®U3IMATIINUT,2005.— Joctyn u3z 3bC «KoHCyIbTaHT CTyACHTAY.

7.2. lonoiHUTEIbHAS y4eOHas JUTEepaTypa
1 beknemumena JLII., [Terpouu A.1O., Uybapos U.A. CO0pHUK 3a/1a4 MO aHATUTHYECKOI T€0-
METpUU U JHUHEWHOH anrebpe (DnekTpoHHbId pecypc): Yue6. mocobue / [Tox pen. I.B. bekie-
MUILEBa. — 2-¢ u3/., nepepad. - M.: ®DUIMATIIUT, 2006. - 496 c.- Joctyn u3 3bC «KoHcynb-
TaHT CTY/ACHTa»

8. YYHEBHO-METOANYECKOE OBECIIEYHEHHE

CAMOCTOSTEJBHOM PABOTHI OBYUAIOIIUXCS
1. Aradonosa B.H. «DnemenTs! nuHelHON anreOps». KoHTponbHBIE 3a1aHus 1O KypCcy Mare-
matuku. Kypran: KI'Y, 2005.
2. Aragonosa B.H. KonTposnbHble 3a1aHust Mo Kypcy MaTeMaTHKU «JIE€MEHTbl BEKTOPHOM aj-
reOpbl ¥ aHaUTHYECKOM reomerpumn». Kypran: KI'Y, 1997.
3. Kopntomesa T.B., JIyraBoa JI.B. «MuTerpansHoe ucuncienue GyHKIuit 1eMCTBUTENHHOM
nepeMeHHo» KoHTpoJbHBIE 3a1aHns U pyKOBOACTBO K pemienuto. Kypran: KI'Y, 2012.
4. AradonoBa B.H. «Psap». KoHTponbHbIE 3a7jaHUST 1 METOAMYECKUE YKA3aHUS K UX BBIMOJIHE-
HUIO 10 Kypcy maremaruku, Kypran: KI'Y, 2013.
5. 3me3rosa T.P., Kopuiomesa T.B. «DnemeHTs! TuHEHON anreOpbl U aHATUTUYECKON FeOMeT-
pumn». Metoanyeckue yka3zaHus K BBIIIOJIHEHUIO caMmocTosTenbHON paboThl. Kypran: KI'Y, 2010.
6. 3mezrosa T.P., Koparomesa T.B. «/luddepennuansubie ypaBaeHus». KOHTPOJIBHbBIC 3a1aHAS
U METOJMYECKUE YKa3aHUs K BBINOJHEHHIO CaMOCTOSATENBbHON paboThl MO KypCy MaTeMaTHKH.
Kypran: KI'Y, 2014.
7. Aradonosa B.H. Teopus BeposTHOCTEll M MaTemMaTuyeckas craTucTuka. KoHTponbHbIE 3a/1a-
HUS K BBITIOJTHEHUIO CAMOCTOSITENBHOM paboThl cTyaenToB. Kypran: KI'Y, 2009.
8. AradonoBa B.H. Meronnueckue ykazaHust 1 KOHTPOJIbHBIE 3aJJaHUS IO MAaTEeMaTHKeE IS CTY-
JEHTOB 3a04HOM (hopMbl 00ydenus. 1 kypc 1 cemectp. Kypran: KI'Y,- 2012 r. — 50 c.
9. AradonoBa B.H. KoHTponbHbIe 3a1aHUs IO MaTEMaTHKE M METOIMYECKUE YKa3aHUS K UX BbI-
TIOJTHEHHUIO JIUISL CTYJICHTOB 3a09HON (opmbl oOyueHus. 1 kypc 2 cemectp. Kypran: KI'V,- 2015
r.—29c.

9. PECYPCBI CETU «MHTEPHET»,
HEOBXO/IUMBLIE IS OCBOEHUA INCIUITJINHBI

1. http://www.edu.ru- ®enepanbHblii moptan «Poccuiickoe 00pa3oBaHue;

1. dist.kgsu.ru - Cucrema nojepxku yueonoro mporecca KI'Y;

2. http://mathprofi.ru- ITpumepbl THIOBBIX 3a7a4 110 AHATUTUYECKON T€OMETPUH C PEIICHH-
SIMH;

3. http:// www.msu.ru-Caiit MoCKOBCKOTO TOCYIapCTBEHHOTO YHUBEPCUTETA

nM.M.B.JIomoHOCOBA.
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10. ”TH®OPMALIMNOHHBIE TEXHOJIOI'UNA,
ITPOTPAMMHOE OBECIIEYEHHME
N UTHOOPMAIINOHHBIE CITPABOYHBIE CUCTEMBI

WudopManinoHHbIE CIIPABOYHBIC CUCTEMBI:

1 OBC «JIlaab)»

2 ObC «KoHCyIbTaHT CTYIEHTa»

3 OBC «Znanium.com»

4 «"apaHT - CIpaBOYHO-NIPABOBAs CUCTEMA.

11. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHME
JUCHUILIAHBI

MartepuanbHO- TEXHUYECKOE 00ECIICUCHHE 110 PeaTH3aIiH TUCITUTUTHHEI
ocyuiectBisieTcs: B cooTBeTcTBUM ¢ TpeboBanuss ®I'OC BO no nanHoi
00pa3oBaTeNIbHOI MporpamMmme.

12. JJIAA OBYYAIOIIUXCA C UCIIOJIB3OBAHUEM JUCTAHIIUOH-
HBIX OBPA3OBATEJIbHBIX TEXHOJIOIUIA

[Ipy wncnosb30BaHUM BJIEKTPOHHOIO OOY4YEHHMsS U JAMCTAHLMOHHBIX 00pa30oBaTENIbHBIX
texHosoruil (nanee 30 u JIOT) 3aHATHS NOTHOCTHIO WM YaCTUYHO MPOBOIATCSA B PEKUME OH-
naitH. O0beM JUCHMIUIMHBI U paclpeielieHne Harpy3ky Mo BUJaM pabdoT COOTBETCTBYET II. 4.1.
Pacnpenenenue 6aioB cOOTBETCTBYET M. 6.2 TUOO MOXKET ObITh U3MEHEHO B COOTBETCTBUU C
pewenreM Kadenapsl, B cirydae nepexoaa Ha 30 u JIOT B npouecce oOyuenus. Pemenne kaden-
pBl 00 HCIIOJIb3YyEMBIX TEXHOJOTUSX M CUCTEME OLIEHWBAHUS JOCTHXKEHUH 00YyYaroIuXcs Mpu-
HUMAETCS C yU€TOM MHEHUS BEAYILETo NMPernoaaBaTesst U JOBOJUTCS O 00yJaromuXcs.
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IMTPUJIOXEHME 1

AHHOTanus K padoydeit mporpaMme JUCHUTIITUHBI
MATEMATHKA

00pa3oBaTeLHON IPOTPAMMBI BBICIIIETO 00pa30BaHUs —
MpOrpaMMBI CIIEIIUAINTETa
23.05.02 — TpancnopTHbIE CPeACTBA CNENMATBHOT0 HA3HAYEHHSI

Cneunanmaunﬂz Boennrnle TYCCHUYHBIC U KOJICCHBIC MAIlIMHbI

Tpynoemkocts nucuuruivsbl: 16 3E (576 akagemuueckux yaca)
Cemectpsl: 1, 2, 3, 4 (ounas popma oOydeHus).
dopma IpoMeKyTouHOU aTTecTanu (04Hast hopma 0OydeHUs): 3a4eT, 3a4eT, 3a4eT, 3aUeT.

ConepxaHue JUCIUILINHBI

B pesynbraTe 0CBOSHHS JUCHUIUIMHBI, O0YYarOIIHecs U3ydaT TEOPETUIECKUI U TPaKTH-
YeCKUH MaTepuall 1o CIEAYIOUIMM TeMaM: JIEMEHTbI JMHEHHON ainredpsbl, 371eMEHThl BEKTOPHOU
anreOpbl, AIIEMEHTHl AaHATUTUYECKON TeOMETPUH, BBEJCHUE B MaTeMAaTUYCCKUN aHaIu3, Tudde-
peHLMaNbHOE UCUYMCIeHNEe QYHKIUU OJHOM NEPEeMEHHOM, HHTErpajJbHOE UCUUCIEeHUE (DYHKIUH
OJIHOI IepeMEeHHOM, (PYHKIIMM HECKOJbKHUX MEPEMEHHBIX, 3JIEMEHThl TEOpUH moiis, 1uddepeH-
[UaJIbHbIE YPaBHEHMsI, YUCIIOBbIE U ()YHKIIMOHAJIBHBIE PsI/ibl, KPATHBIE U KPUBOJIMHEHHBIE UHTE-
TpaJIbl, 2JIEMEHTHI TEOPUU BEPOSITHOCTEN, SJIEMEHTHI MATEMATHYECKON CTATUCTHUKHU.
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