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1. OFBEM JUCHUIIJIMHBI
Bcero: 16 3aueTHbIX eIMHUI] TPYIOEMKOCTH (576 akaleMUUECKIX YacOB)

Ounas ¢popma o0y4eHus1

Bun yae6HO# paboThI Hi;ﬁfﬂf{?]& 1 (zjeMeCTpZI 1
AyauTopHbIe 3aHATHS (KOHTAKTHAS pa-
0oTa c mpenojaBartejieM), BCEro 4acoB 192 48 48 48 48
B TOM 4YHCJIe:
Jlexumn 96 24 24 24 24
[TpakTrueckue 3aHATHS 96 24 24 24 24
CamocTosiTeibHasi padoTa, BCero 4acoB 384 9% 9% 9% 9%
B TOM 4HcJIe:
IToaroroBka k 3a4€Ty 12 18 18 18 18
Jpyrue BUIbl CaMOCTOSTENBHON pabOThI
(caMocTOsATEeIFHOE U3YYCHHE TEM (pa3fe- 312 78 78 78 78
JIOB) TMCIUILIMHBI)
Buj npoMe:KyTO4HOI aTTecTAlMU 3auer 3auer | 3aver | 3auer | 3auer
OO0masi Tpy10eMKOCTb JMCUMILIUHBI U 576 144 144 144 144
TPYAOEMKOCTH M0 ceMecTpaM, YacoB

3aounasi popma o0yueHus

Bun yuebnoit paboThl Hi;ﬁfﬂiic_ 1 ZC eMeCTp,; ! 1
AyauTopHbIEe 3aHATHS (KOHTAKTHAS pa-
0oTa c mpemnojaBareJieM), BCero 4acoB 34 10 8 8 8
B TOM 4mcJIe:
Jlexun 18 6 4 4 4
[TpakTHueckue 3aHsTH 16 4 4 4 4
CamocrosiTesibHas padoTa, BCero 4acoB 542 134 136 136 136
B TOM 4HcCJIe:
[TonroroBKa KOHTPOIBHON pabOThI 72 18 18 18 18
IloaroroBka k 3a4é€Ty 72 18 18 18 18
Jpyrue BUIbpl caMOCTOSTENBHON paboThI
(camMocTOsATENHPHOE U3YUYCHHE TEM (pa3fe- 398 98 100 100 100
JIOB) AVCLMILIUHBI)
Buja npoMeKyTOYHOM aTTecTAlNU 3auer 3ay. | 3au. | 3au. | 3au.
O01mast Tpy10eMKOCTb IUCHHUILIUHBI U 576 144 144 144 144
TPYAOEMKOCTh 0 ceMecTpaM, 4acoB




2. MECTO JUCHOUIIJINHBI B CTPYKTYPE OBPA3OBATEJBLHOM ITPOT'PAMMBbBI
HuctumnuHa «MaTemMaTHKa» OTHOCHUTCS K 00s3aTeNbHOM YacTH
yaeonoro osoka 1 (b1.0.12). OcauBaetrcs B 1, 2, 3 u 4 cemecTpax.

W3ydeHre TUCIUIUIMHBI 0a3upyeTcs Ha 3HAHUSAX, YMCHUSAX, HaBBIKAX, MPH-
OOpETEeHHBIX 00YYAIOMUMHUCS B CPEAHEH IIKOJIC WK CPEAHEM CIEIIUaIbHOM yueOl-
HBIM 3aBefieHrH. OOyJaromuiics JODKEH BJIAJICTh OCHOBHBIMH MOHSITHSIMHU MaTe-
MaTHKH, YMETh MPUMCHATh WX Ha MPaKTUKE, YMETh aHAJIU3UPOBaTh M 0000MaTh
MOJy4YEHHYI0 HHPOPMAIHIO.

3. IJIAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA

[{enbto M3ydeHUs] NTUCUUIUIMHBI «MaTreMaTtukay SBISETCS: BOCHUTAHUE JO-
CTaTOYHO BBICOKOM MaTEMaTUYECKOM KYJbTYpbl; IIPUBUTHUE HABBIKOB COBPEMEH-
HBIX BUJOB MaTEMAaTUYECKOTO MBIIUIEHUS, NPUBUTUE HABBIKOB HMCIIOJIb30BAHUS
MAaTEMATUYECKUX METOJIOB U OCHOB MaTEMATUYECKOTO MOJICIIMPOBAHUS B MPAKTH-
YECKOM JEATENbHOCTH.

3agauyaMu JUCHUIUIMHBL «MaTeMaTukay SIBJISIFOTCS: U3YYEHUE OCHOBHBIX Ma-
TEMaTUYECKUX TOHATUIN; OBJIaJieHue PyHIaMEHTATLHBIMHU TOHATUSAMU, PyHIaMEH-
TAJIBHBIMUA TEOPEMAMM, a TAKXKE METOJAMU MATEMAaTHUYECKOIO MCCIIEIOBAHUS,
OBJIaJICHUE METOJaMU M MPHEMaMU PELICHHS] KOHKPETHBIX 3aJad M3 Pa3IMYHbIX
oOnacTeit MaTeMaTUKU U €€ TIPUIIOKEHUH.

W3yyenue MUCHMIUIMHBI HAMpaBieHO HAa (OPMHUPOBAHUE CIEAYIONIEH KOMIIe-
TEHIINU:
Cnoco0eH CTaBUTh U peliaTh HHKEHEPHbIE U HAYYHO-TEXHUUECKUE 3a7a4u B cde-
pe cBoeil mpodecCHOHATBHOM NEATETLHOCTH U HOBBIX MEKIUCIUTIITHHAPHBIX
HaMpaBJICHUH C UCIIOJIb30BAHUEM €CTECTBEHHOHAYYHBIX, MATEMAaTUYECKUX U TE€X-

HoJjoruueckux moaeneit (OIK — 1).

NHaukatopsl M JECKPUTITOPHI YaCTH COOTBETCTBYIOIICH KOMIETCHIINH (HOpMHUpYye-
MOW B MPOLIECCE U3YUYEHUS TUCLUIUIMHBI «MATEMATUKA», OLIEHUBAKOTCA IPU MTOMO-
IIM OLIEHOYHBIX CPEJICTB.

[Tnanupyembie pe3yabTaThl 00yUeHHUs 110 AUCIUIUIMHE «MAaTEMaTHUKay, WHIUKATO-
pbl noctkenus komrnereHui OIIK-1, nepedyeHb OlIEHOYHBIX CPEACTB

Kon un- | HanmmeHoBaHue mHaMKaTOpA J10- Kon [TImanupyembie pe3ybTaThl HanmenoBanue
JUKaTO- CTHUKEHUS KOMIIETEHLIMU IJIaHU- oOyueHus OLIEHOYHBIX
pa ao- pyemo- CPENCTB
CTHKE- o pe-




HUS 3yJbTa-
KOMIIe- Ta 00y-
TEHLIMH YEeHUs
11 3HaTh: ocuosueie nomstusa 1 | 5 -1 | 3Haer: ocuosHbie nowsTHA 1
ot METObI U3y4aEMBIX Pa3/ICIIOB,; o) METO/Il MATEMaTHYECKOT0 aHa- Bonpocet o
cJadyu  3a4crTa, 3a-
OCHOBHBIE C(HEPBI UX MPHIIOKE- 732, aHATUTUYECKOI Te€OMET- | naHus I TeKyle-
HIA PHUH U BEKTOPHOM alreOpsl, - | 'O KOHTPOJIA
HeWHOH anreOpsl, nuddepeHm-
POBaHUS U HHTCTPUPOBAHMS,
pemenus auddepeHITIaATbHBIX
ypaBHEHHUH, BEKTOPHOTO aHAJIH-
3a, OCHOBHBIC MTOHSTHSI TCOPUU
BEPOSITHOCTEI U MaTeMaTuye-
CKOM CTaTUCTHUKH, METOIBI 00-
PabOTKU IKCTIEPUMEHTATBHBIX
JTAHHBIX
ni-2 YMers: popmymmposars npobne- | ¥ (UA-2 | 'YVMeer : npumensts marema- | BOmpoch i
Ofk-1 My B TEPMHHAX MaTeMaTHKH, TIPUMe- ork-1) THYECKHE METOJIBI TIPH pernenun | CAa1H 3a9eTa, 3a-
HATh MATEMATHYECKUE METObI TPH TUTOBBIX  MPOQECCUOHANBHBIX | AQHUA JUI TCKYIIE-
pellIeHUN THITOBBIX TIpodeccroHab- 3a7a4; peulaTh TUIIOBBIE 3amauy | T'O KOHTPOJIA
HBIX 337134 [0 OCHOBHBIM pasjieliaM Kypca,
UCIIONB3Ysl METOJbl MaTeMaTH-
YECKOro aHaJIu3a
WJ-3 Baanern: B (M]I-3 Baaneer: meronamu Bomnpocst st
ork-1 MaremMaTHYecKiM armnaparom onc1) MaTeMaTHYECKOTO aHaIn3a CAaun sadera, sa-
JAHWS IS TeKyIIIe-
T'O KOHTPOJIA

4. COAEP) KAHUE JUCHUIIJINHBI
4.1. YyeOHO-TeMATHUYECKHII IJIaH

Ounas popma 00yueHus

Konu4yecTBo yacos
Homep .
azre KOHTAKTHOM padoThI ¢
Py0ex P 1a HanmenoBanue pasjaeia, TeMbl npenojgaBaresiemM
’ Ipakr.
TeMbI Jleknun
3aHATHSA
1 cemecTp 24 24
1 DNEeMEHTHI JIMHEWHOU anreOpshl. 6 6
2 DJeMeHThl BEKTOPHOH anreOphl. 2 2
PyGex =
1 3 DJIeMEHTHl aHATTMTHYECKON TeOMETPHH. 6 6
PyGexubIit koHTpoIsb Nel (OMaIHsAs KOHTPOJIb-
Has paborta Nel).
4 BBenenne B MareMaTHYECKAN aHATINS. 6 6
PyGex
5 5 HuddepennmanbHoe ucyucienne GyHKIuu o1- 4 4
HOH IIEPEMEHHOM.




Py6exupiii KOHTpOJIb No 2 (;romMarrHsisi KOHTPOJIb-
Has pabota Ne2). ] ]
2 cemecTp 24 24
PyGex 6 WuTterpanbHOe UcUHCIeHnEe GYHKIUN OJJHOH T1e- 10 10
3 PEMEHHOI.
PyGexubrit kouTposis Ne3 (moMariHsas KOHTPOJIb-
Has pabota Ne3). i i
7 QDYHKIUU HECKOJIBKUX TTEPEMEHHBIX. DJIEeMEHTHI 6 6
Pybes TEOPUH TOJIS.
4 8 Juddepennnanpapie ypaBHEHHS. 8 8
PyGexub1it KoHTpoIb Nod (oMaIHssE KOHTPOJIb-
Has pabora Ned). ) )
3 cemecTp 24 24
PyGes 9 KpatHble 1 KpUBOJIMHEHHBIC HHTETPAJIBI. 12 12
5 PyGexubrii koHTpOsE NS (roMammHsst KOHTPOIIb-
Hast pabota Neb).
PyGes 10 | YucnoBbie U QyHKIIMOHAIBHBIE PSIJIBL. 12 12
6 PyGexupiii KoHTpoIb Neb. (JoMarHss KOHTPOJIb- i i
Hast paboTa Neb).
4 cemecTp 24 24
PyGex 11 | DnemeHTHl TEOPHH BEPOSITHOCTEH. 12 12
7 PyGexub1it KOHTpOIIb No7. (qOMaIIHssE KOHTPOIIb-
Hast pabota Ne7).
PyGes 12 | DneMeHThl MaTeMaTHYEeCKOH CTaTUCTUKH. 12 12
3 PyGexxHbIit KOHTpob Ne8. (oMallHsst KOHTPOJIb- i i
Hast paboTa Ne8).
Bcero: 72 72
3aounasi popma 00yueHus
KosmmmuecTBo yacos
Homep N
KOHTAKTHOM padoThl ¢
p?fie- HaumeHnoBanue pa3aesia, TeMbl npenojaaBartejieM
pakr.
TEeMbI Jleknun
3aHATHSA
1 cemecTp 6 4
1 DJIEMEHTHI JIMTHEHHOU anreOphl.
2 DJeMeHThl BEKTOPHOH anreOphl. 4 2
3 DJIeMEHTHl aHATTMTHYECKON TeOMETPHH.
4 BBeneHne B MaTeMaTHUECKUN aHATIN3.
5 I[I/I(b(bevpeHuHanLHoe ucuucieHue pyHKIUN OJHOM mepe- 2 2
MEHHOM.
2 cemecTp 4 4
6 HHuTerpanbHOe ncuucieHne GyHKIUHA OJHOM IepeMeH-
HOM. 9 9
7 @OYHKINH HECKOJIBKUX MMEPEMEHHBIX. DJIEMEHTHI TEOPUH
OJISI.




8 Huddepennmanbapie ypaBHEHUS. 2 2
3 cemecTp 4 4

9 KpartHble 1 KpuBOJIMHEIHBIC HHTETPAJIHI. 2 2
10 | YucnoBsie U QYHKIIMOHAIBHBIE PSIJIBI. 2 2
4 cemecTp 4 4

11 | DaemMeHThI TEOpUH BEPOSITHOCTEM. 2 2
12 | DaeMeHThl MATEeMaTHYECKOM CTATUCTHKH. 2 2
Bcero: 18 16

4.2. Coaep:xanue JEeKIUOHHBIX 3aHATHI
Tema 1. DireMeHTHI JTHHEHHOH aJaredpbl

Martpunpl. OcHoBHBIE TOHATHSA. [leficTBrUa Haa HUMU. ONpenenuTenn BTOPOro U TPEThEro
NOPSIKOB, UX CBOMCTBA M BbIUMCIIEHME. PelieHre u ucciae1oBaHue CUCTEM JIMHEWHBIX ypaBHe-
Huii. ®opmynsl Kpamepa. Paur marpuusl. MccnenoBanue cuctem JMHEHHBIX ypaBHeHUH. Teo-
pema Kponekepa — Kanemu. O6parnas matpuna. Heo6xoaumoe U 10CTaTOYHOE YCIOBUS €€
cyuiectBoBaHMs. [IpuMeHeHne oOpaTHOW MaTpullbl K PELICHUIO JUHEHHBIX cUCTeM. PemieHue
MaTpUYHBIX ypaBHeHUH. JInHelHble npeoOpa3zoBanus. Pelienue u ncciaegoBaHue CUCTEM METO-
oM l"aycca.

Tema 2. D1eMeHTHI BEeKTOPHOI aJredpbl

CkassipHbIe ¥ BEKTOPHBbIE BeIM4YMHBI. OCHOBHBIE NMOHATUSA. CKaJIIpHOE, BEKTOPHOE U CMeE-

[IAaHHOE MPOU3BECHHS BEKTOPOB.
Tema 3. J1eMeHTHI AaHAJIUTHYECKOUH reOMeTPUH

[Tpsimast Ha TuTockocTH. Pasmuunbie dopmbl ypaBHenus npsimod. Kpussie |l-ro mopsinka.

ITnockocTs 1 npsiMasi B IPOCTPAHCTBE, UX B3aMMHOE PACIIOJIOKEHUE.
Tema 4. BBenenne B MaTeMaTHYeCKHii aHAIU3

OcHOBHbBIE MOHATHS MaTeMaTUYecKoro aHanusa. IIpenen mocnenoBaTeNbHOCTH M (YHK-
nuu. 3ameuatenbHble mnpeaensl. CpaBHeHHME OECKOHEYHO MaiblX BeJWYMH. HempepbsBHOCTH
(GyHKLHHU B TOUKE U Ha OTPE3KE.

Tema S. luddepeHunanbHoe HcUncIeHHe (PYHKIUH OHOM NepeMeHHO

ITpousBonnas yHkiu. OCHOBHBIE TEOPEMBI O MPOU3BOIHBIX. OCHOBHBIE MpaBHia JU}-
¢depenuupoBanus pynkuuu. Ilonarue nuddepenunana pyHkunu u ero npuioxenus. [Ipasuno
Jlonutans. DkctpeMyMbl pyHKIMH. Heo6XxoauMoe n J0CTaTOYHOE YCIOBHSI €T0 CYIECTBOBAHMS.
BoinyknocTs U BOrHyTOCTh Ipaduka (GyHKIUU Ha uHTepBaje. Touku nepernda. ACHMIITOTHI
rpaduka. O01mas cxema uccieJoBaHus (GYHKIUHU U TOCTpOEHUE ee rpaduka.

Tema 6. UnTerpaabHoe ucunciaenne GyHKIMU OHOI nepeMeHHOii

[ToHsATHE KOMIUIEKCHBIX uucel. Aniredpanueckas MU TpUTOHOMETpudeckas (opMa KOM-
IUIEKCHOTO yucia. JleficTBUs HaJ KOMIUIEKCHBIMHU uMciamu. [loHATHe HeomnmpeeleHHOro UHTe-
rpajga ero CBOMCTBa, OCHOBHBIE METO/bI MHTETpUpOBaHus. [IoHsATHE ONpeneneHHOro NHTErpana
U ero BeluucieHue. HecoOcTBeHHBbIE HHTErpaibl IEPBOrO U BTOpOro poxa. [Ipuioxenus ompe-
JIEJIEHHOT O MHTETpaa.

Tema 7. MYHKUMHU HECKOJBKHUX NepeMEeHHbIX. JJIeMeHTbI TEOPHH T0JIsI

@YHKIIMY HECKOJIBKUX NEPEMEHHBIX, OCHOBHBIE MOHATUA. YacTHBIE MPOU3BOAHBIE, MOJ-
HBI uddepeHnran ero NpUMEHEHHe K NpuOIMKeHHOMY BblUHcleHuio. [IpousBoanast mo
HampaBieHuto. ['panueHt. DKCTpeMyMbl (DYHKIIMM HECKOJBbKUX IepeMeHHbIX. KacarenbHas
IJIOCKOCTh M HOPMaJIb K TIOBEPXHOCTH.

Tema 8. luddepenunanbubie ypaBHeHHS

Huddepenumansuble ypaBHEHUS, OCHOBHbIe NMOHATHS. JuddepeHunanbHble ypaBHEHUS
nepBoro nopsjaka. luddepeHnmanbHble ypaBHEHUsT BBICIIUX MOPSAJIKOB. Y paBHEHHs, JOMyCKa-
IOIMEe TOHWKEHUEe nopsaka. JlmHelnsie omqHopoaubsie auddepeHuaibabie ypaBHeHus I mo-
psiKa ¢ TOCTOSHHBIMH KodpduuueHtamu. JIuHeiiHble HEOAHOpPOAHBIE AH(QepeHInaIbHbIE
YPaBHEHMs], CTPYKTYpa OOILEro pereHusl.

Tema 9. KpaTHble 1 KpUBOJIUHEHbIe HHTErPaJIbI
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JIBOMHON MHTErpai, ero CBOMCTBA, BHIYMCIEHUE U NpWiIokeHUs. KpuBoiauHeiiHble nHTe-
rpaisl. [ u Il poga. ®opmyna ['puna.
Tema 10. YncioBble M PyHKIHOHAJIBHBIE PSI/AbI.

Yucnosslie psabl. HeoOxoauMblil mpu3Hak cXoauMocT psijaa. JloctaTouHble mpu3HaKu
CXO/IMMOCTH 3HAKOIIOJIOKUTEIBHBIX PSI0B. 3HAKOIIEPEMEHHBIE PsiAbl. AGCOIIOTHAS U YCIIOBHAS
CXOJIMMOCTh. 3Hakouepeayomuecs psaabl. [Ipusnak Jleiitonuna. dynkiuonanbHbie psaasl. O06-
nacth cxoauMoctu. Pasnoxxenne GyHKuuid B creneHHbie psabl. [Ipunoxenne psaoB K npuOin-
KEHHBIM BBIUMCICHUSIM. TpuroHoMerpuueckue psiapl. Paznoxenue Gynkuuit B psan Oypbe.
Tema 11. Di1eMeHTHI TeOPHHU BePOATHOCTEH

OnemeHTbl KOMOMHAaTOpUKH. Kiaccuueckoe M reoMeTpUyYecKoe OIpe/ieeHHs] BEPOsSTHO-
ctu. Cuctema akcuoM KonmoropoBa. OcHOBHBIE T€OpeMbl TeOpUU BeposiTHOcTel. [loBTopenue
ucnbiTanuii. @opmyna bepuymu. CiyyaliHble BEJIUYUMHBI. 3aKOHBI PACIPEICTCHUS CIyYailHbIX
BEJIMYMH. YUCIIOBbIE XapaKTEPUCTUKHU CIIYYalHbIX BETUYHH.

Tema 12. Ji1eMeHTHI MaTeMaTHYeCKOI CTATHCTHKHU

OcHOBHBIE TOHATHSI MATEMAaTUYECKON CTATUCTUKU U MIPUEMBI CTATUCTUYECKOTO ONMMCAHUS.
CrarucTryeckue OLEHKH MapaMeTpoB pacipesesieHuss U ux cBoicTBa. IlocTpoeHne TouedHbIX
OLICHOK METO/JI0M MOMEHTOB M MaKCHMaJbHOIO IpaBaonoaodus. MHTepBanbHOE OLICHUBAHHUE.
[TocTpoeHne nOBEpUTEIBHBIX UHTEPBAJIOB JJIs TApAMETPOB HOPMAJIBHOTO pacnpeaenenus. [Ipo-
BepKa craructuieckux runores. Kpurepuu cornacus (Konmoroposa, [Tupcona).

4.3. Conep:xaHue NPaAaKTHYECKUX 3aHATHI
Tema 1. JeMeHThI THHEHHOH aJredphl

Matpuubl. OcHOBHbIE NOHTHS. JleficTBuS Hag HUMU. OnpeaenuTeny BTOPOro U TPETHETO
MOPSIIKOB, UX CBOMICTBA M BBIYMCIICHHE. Perienne u ucciaenoBaHue CUCTEM JIMHEWHBIX ypaBHE-
Hui. ®opmynsl Kpamepa. Panr marpunsl. MccnenoBanue cucreM JMHEHHBIX ypaBHeHMM. Teo-
pema Kponekepa — Kanemnmu. O6patHast maTpunia. Heo6xoanMoe u 10cTaTOYHOE YCIIOBHS €€
cymecTtBoBaHus. [IpuMeHeHrne oOpaTHOM MAaTpHUIlI K PEIICHUIO0 JIMHEWHBIX cucTeM. Permenue
MaTpUYHBIX ypaBHeHUH. JIuHeltHble peoOpa3zoBanus. PemieHne u uccienoBaHle CUCTEM METO-
oM ["aycca.

Tema 2. D1eMeHTHI BEKTOPHOI aJaredpbl

CkansipHble ¥ BEKTOpHBIE BeTHUnHBI. OCHOBHBIC MOHATHA. CKasIpHOE, BEKTOPHOE M CME-

IaHHOE MIPOM3BE/ICHUS BEKTOPOB.
Tema 3. Di1eMeHTbI aHAJIMTHYECKON FreOMeTPUH

[Tpsmas Ha ruiockoctu. Paznmuunsle ¢opmbl ypaBHeHus npsimoil. Kpussie |l-ro mopsnka.

[TockocTh ¥ MpsiMasi B POCTPAHCTBE, HX B3AaUMHOE PACIIOIOKEHHE.
Tema 4. BBegenue B MaTeMaTH4eCKMil aHAIU3

OCHOBHBIE TOHATHS MaTEMaTHYeCKOro aHanm3a. [Ipemen mocinenoBaTebHOCTH U (DyHK-
uu. 3ameuaTenbHble npenenbl. CpaBHeHHE OECKOHEYHO MalbIX BeNWYMH. HempepblBHOCTH
(GYHKIIMH B TOUKE U Ha OTPE3KE.

Tema S. IuddepeHunanbHoe HCHUCIeHHEe (PYHKIUH OHOH NepeMEeHHOM

[TpousBonnas yHkr. OCHOBHBIE TEOPEMBI O TIPOU3BOIHBIX. OCHOBHBIE TIpaBHIIA (-
depentpoBanus ¢pynkuuu. [lonsrue nudpdepennuana GyHKIuu U ero npuinoxxenus. [Ipasuio
Jlomurans. DxcTpeMyMmbl GyHKIIH. Heo0X0oauMoe 1 JOCTAaTOYHOE YCIIOBHSI €T0 CYIECTBOBAHHSL.
BoimykiocTs M BOTHYTOCTh Tpaduka (yHKUMH Ha MHTepBaje. Touyku nepernda. ACHUMNTOTHI
rpaduka. O0mas cxema ucciieoBaHus (PYHKITUU U TIOCTpOEHUE ee rpaduka.

Tema 6. UnTerpajibHoe ucuncjienne GyHKIMH OHOI NMepeMeHHOi

[ToHsATHE KOMIUIEKCHBIX YHCeN. AnreOpawueckas W TPUTOHOMETpUYeckas (opMa KOM-
IUIEKCHOTO yucia. JIeficTBUS HaJ KOMIUICKCHBIMH uuciiaMu. [IoHsATHE HeolpeneNeHHOro NHTe-
rpajia ero CBOicTBa, OCHOBHbIE METOABI MHTErpupoBaHud. [IoHATHE onpeneneHHoro uHTerpana



U ero BbruucieHue. HecoGCTBeHHbIE MHTETPajbl IEPBOro U BTOpOro poxa. Ilpunoxkenus ompe-
JICJICHHOT O MHTErpajla.
Tema 7. MYHKUMHU HECKOJBbKHUX NlepeMEHHbIX. JJIeMEeHTbI TEOPHH I10JIsI
@DYHKIIMY HECKOJIBKUX IEPEMEHHBIX, OCHOBHBIE MOHATUA. YacTHBIE NMPOU3BOAHBIEC, I10J-
HBI nud¢epeHran ero NpUMEHEHHEe K MpUOIMKEHHOMY BbIUMCIEHUIO. [IponsBoanas 1o
HanpasieHuto. ['panueHt. DKCTpeMyMbl (DYHKIMM HECKOJbKUX IepeMeHHbIX. KacarenbHas
IJIOCKOCTh M HOPMaJIb K IOBEPXHOCTH.
Tema 8. ludpepenunanbHble ypaBHEHUS
Juddepenunanbapie ypaBHEHUs, OCHOBHBIE MOHATUA. uddepeHunansapie ypaBHEHUs
nepBoro nopsaka. luddepeHumanbable ypaBHEHNS BBICIIUX MOPSAJIKOB. YpaBHEHMs, JOMyCKa-
IOIIME MOHWXEeHHE nopsaka. JIuneitHsle ogHOpoaHbIe muddepenHuansubie ypaaenus 11 mo-
pslKa ¢ HOCTOAHHBIMH Kod(pduuueHtamu. JIuHeiliHble HeoAHOpPOIHBIE AHUDdepeHnnanbHbIe
yYpaBHEHHSI, CTPYKTYpa OOIIEro perIeHusl.
Tema 9. KpaTHble 1 KpUBOJIMHEHHbIE HHTETPAJIbI
JIBOMIHON MHTErpaj, ero CBOMCTBA, BBIYMCICHUE U NPWIOKEHUSA. KpUBOJIHMHEWHBIE HHTE-
rpansl. [ u Il poga. ®opmyna ['puna.
Tema 10. YncsioBbie U GyHKIIHOHAIBbHBIE PAABI.

Yucnossle paasl. HeoOxoumblil mpu3Hak cXoIuMOCTH psiaa. JlocTraTouHble IpU3HaKu
CXOJMMOCTH 3HAKOIOJIOKUTENIbHBIX PAIOB. 3HAKOTIEPEMEHHbIE PsAIbl. AGCOIOTHAS U YCIOBHAS
CX0UMOCTh. 3Hakouepeaytomuecs psaapl. [Ipusnak Jleitonuna. dyHkmoHanbHble psiibl. O0-
nacTh cxoauMocTtu. Pasnoxxenne GyHKuui B creneHHbie psabl. [Ipunoxenne psaoB K npuOiu-
’KEHHBIM BbIUUCIIeHUSM. Tpuronomerpudeckue psaasl. Paznoxenue Gpynkuuii B psi Oypebe.
Tema 11. Di1ieMeHTHI TeOpPHHU BepOSATHOCTE

OnemeHThl KoMOMHaTOpUKH. Kilaccuueckoe M reoMeTpuuYecKoe ONpeieeHUs BEPOSTHO-
ctu. Cuctema akcuoM Konmoroposa. OcHOBHBIE T€OpeMbl Teopuu BeposiTHocTel. [loBTopenue
ucneltanuii. @opmyna beprymu. CioyyaiiHble BETUYHMHBI. 3aKOHBI PACIPEEIICHUs CIy4alHbIX
BEIMYMH. YUCIIOBbIE XapaKTEPUCTUKU CIIY4alHbIX BEJTUYHH.

Tema 12. Ji1eMeHTBI MATEMATHYECKON CTATHCTHKH

OcHOBHBIE TOHATHSI MATEMAaTUYECKON CTATUCTUKU U MIPUEMBI CTATUCTUYECKOTO ONMMCAHUS.
Cratuctuyeckue OLIEHKM IapaMeTpOB PACIpENeieHUs U MX cBoWcTBa. [locTpoeHne To4euHBIX
OLICHOK METO/IOM MOMEHTOB W MaKCHUMAaJbHOTO IpaBionoaodus. MHTepBanbHOE OlICHUBAHUE.
[TocTpoeHne 1OBEPUTEIBHBIX HHTEPBAJIOB Ul TapaMeTPOB HOPMAJIBHOTO pacnpezeneHus. [Ipo-
BepKa cratuctudyeckux runores. Kpurepuu cornacus (Konmoroposa, [Tupcona).

5. METOAUYECKHUE YKA3ZAHUA JJIS1 OBYYAIOIIUXCA
1O OCBOEHUIO JNCIUITJIMHBbI

IIpu mpociylmMBaHUM JIEKIUH PEKOMEHAYETCSI B KOHCIEKTE OTMEUYaTh BCE BAJKHBIE MO-
MEHTBI, Ha KOTOPBIX 3a0CTpsieT BHUMaHUE MPenoaBaTelib, B YACTHOCTH T€, KOTOpPbIE HaIlpaBiie-
HbI Ha KQUECTBEHHOE BBINOJIHEHHE COOTBETCTBYIOIIEH MPAKTHUYECKOH paboThI.

[IpenogaBaTeneM 3arulaHUPOBAHO HCIOJB30BAaHUE MPH YTEHUU JEKIUH TEXHOJIOTHH
yuebHoil nuckyccuu. [loaTomy pekomenayercst GuKCUpoOBaTh s ce0si HHTEPECHbBIE MOMEHTHI C
LEJbI0 UX aKTUBHOTO OOCYXKACHHS Ha JUCKYCCUU B KOHIIE JIEKIIUH.

Jlist TeKyIiero KOHTPOJS YCIEeBaeMOCTH MO OYHOU (opMme oOyueHHus mpernojaBareieM
UCIIOJIb3YETCs OaJlIIbHO-PEUTHHIOBasI CUCTEMa KOHTPOJIS U OLIEHKH aKaJeMHUYeCKONH aKTUBHOCTHU
oOyuyaromuxcs. [1o3ToMy HacTOsATETLHO PEeKOMEHAYeTCs TIIATeNbHO NMpopadaThIBaTh MaTepHall
JUCIUIUIMHBI IPU CaMOCTOSITENIbHON paboTe, y4acTBOBaTh BO Bcex (popmax oOCyKJIeHHUS U B3a-
MMOJICHCTBUS, KaK Ha JIEKLIHAX, TaK U Ha IPAKTUUECKUX B LEJSX JYUIIEro OCBOEHUS MaTepuaia
Y TIOJTyYEHHS BBICOKOM OLIEHKU MO PEe3yJbTaTaM OCBOCHUS TUCHUTLTUHBIL.

BrinmonHeHue camMoCTOSATENbHOM paboThl MOJpa3yMeBaeT CAMOCTOSTENBHOE H3y4eHHE
pa3esioB AMCUMILINHBI, TIOJTOTOBKY K PYOEKHBIM KOHTPOJIAM (711 oOydaromuxcsi O4HOU 00y-
YEHHUSI), MOATOTOBKY K 3a4€Ty, BBIIIOJIHEHUE KOHTPOIBHOU pabOThI (7151 3a04HOM (hopmbl 00yde-
HUSA).

PexomeHnayemasi TpyZJ0EMKOCTb CaMOCTOSTENILHOM pabOThI MTPEACTaBICHA B Ta0IHIIE:



1. BaHHLHO-pCﬁTHHFOBaH CUCTCMAa KOHTPOJIA U OLCHKHU aKaJeMHYSCKOM aKTUBHOCTH 06yqaro-

PexomeHpyeMblii pesKuM CaMOCTOSAITEILHOH PadoThl

Pexomennyemast
HaumeHoBaHue TPYOCMIOCTE,
. aKaj. vac.
BH/Ia CAMOCTOSATEIbHOM PadoThI
Ounas 3aouHnas
¢popma ¢popma
o0y4eHust 00y4eHust
CamocTosiTe/IbHOE H3YyYeHHe TeM TUCHUILTHHbI: 200 382
DJeMeHTHI JINHEHHOH anreOpsl. 10 30
DJIEMEHTHI BEKTOPHOU alreOphI. 20 30
DNeMEHTHl aHAIMTUYECKOU FEOMETPUH. 20 30
BBenenue B MaTeMaTUUYECKUM aHAIIN3. 20 30
JuddepeHnmransHoe NCUUCIICHUE PYHKIIMHA OJHOH TIepe-
MEHHOM. 20 40
WuTerpanpHoe vucuucienne QyHKIUU OJHOW IEPEMEHHOM. 20 30
DYHKIHUH HECKOJIBKUX NTEPEMEHHBIX. DIEMEHThI TEOPUU 30
HOJIS. 20 30
HuddepenunansHpie ypaBHEHUS. 20 30
UwucnoBsie U GYHKITMOHATLHBIC PSIBL. 20 30
KpatHble 1 KpUBOJIMHEITHBIE HHTETPAJIBI. 20 30
DNEeMEHTBI TEOPUH BEPOSITHOCTEH. 10 42
DJIEMEHTBl MaTEMAaTUYECKON CTATUCTUKH.
IHoaroroBka K py0e:KkHbIM KOHTPOJISM 16 i
(mo 2 yaca Ha KaxAblil py0ex).
IoaroroBka K NpakTUYeCKUM 3aHATHAM 96 16
(o 2 yaca Ha KaK/10€ 3aHsITHE).
Bbino/iHeHHe KOHTPOJIbHOI padoThl. - 72
IToaroroBka K 3a4éry. 72 72
BCEro 384 542

6. ®OHJA OHEHOYHbIX CPEACTB JIsI ATTECTAIUUA MO JUCHUITIJIMHE
6.1. [lepeyeHb OLIEHOYHBIX CPEACTB

mmxcs (A oyHoU GopMbI 00yUEHHUS).
2. bank 3aanuii k pyoexHbIM KOHTpoJsiM Nel- Ne8 (as1st ouHOM popMbI 00ydeHus).
3. [lepedeHp BOMPOCOB K 3aUeTy.

4. . KontpospHas paboTa (1711 3a04HOI POpMbI 00ydeHus).

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

Haumenosa-
HHE

Conepxanue

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

Pacnpenenenue 6amnoB

HHEe 0ajIoB 3a IToce- PyGexHblit
CEMECTPBI 110 eHHe PyGexHblii KOH-

P WEHUE | &~ 12 Ha yoe 0 KOHTPOJIb
BH[aM y4eO- Buz CKUWAH | e | TPOTB Nel (Ne3, Ne2 (Ned,
HO# paboTHI, y4eOHOW | | mpak- CKHX 3 No5, Ne7) Ne6, No®) 3aver
CpPOKH CIlaun paboTH: THYE- —_— (toMariHsist KOH- (moMamHss
y4eOHOM pa- CKHX TpoJbHas paboTa) KOHTPOJIbHAA
60THI (10BO- 3aHATHI pabota)
AATCS 10
cBeJIeHusI B

aJJIbHas
00yuaroImux- OlEHKa: Ho 24 Ho 12 Hdo 17 Hdo 17 Ho 30
csl Ha MePBOM
yueOHOM 3a- -
HSITHM) Ha 12-i1 ne-
nene ot 0 no
17 6anmnos.
B ciryyae
N HECBOEBpE-
Ha 7-i1 nenene ot 0 2P
MEHHOW cHa-
1o 17 6amnos.
Y1 U 3alIUThI
B cinydae HecBoe- N
N OJTHOM u3
BpEMCHHOU Cadu
. | Tem KOH-
1 3alluThl OJHOHU o
TPOJIbHOMN
U3 TEM KOHTPOIb-
N paboThl, OHa
12nexiu HOW paboThHI, OHa
o OIIEHHNBAETCS
i (mo 1 oneHuBaercs ot 0
12 mpaktu- or 0 no 14
Oamty), mo 14 oOGammoB (B
[Mpume- YEeCKHX 3a- ObamoB (B
12 . cIy4ae caadd Ha
YaHUS: HATHH 110 1 ciy4ae cpa-
MPAKTHK OJIHY HEJIENI0 T03-
Oamry Y4 Ha OJHY
(mo 1 € YCTaHOBJICHHO-
HEJIENI0
bamy), ro cpoka ) u ot 0
MO3XKE yCTa-
qo 11 OGamnoB (B
HOBJICHHOTO
cilydae cJadd  Ha
JBe Heflen Toske | P oro ) u ot
0 mo 11 6an-
YCTaHOBJIEHHOTO
noB (B ciy-
CpOKa).
yae cJadd Ha
JBE HeIenu
MO3XKE yCTa-
HOBJICHHOTO
CpOKa).

Kpurepuii nepecuera 6a-
JIOB B TPaULIMOHHYIO
OIICHKY II0 UTOraM pabOThI
B CEMECTpE M 3a4eTa

60 1 meHee 0aIOB — HEYAOBIIETBOPUTENBHO (HE 3a4TEHO);
61...73 — yIOBIETBOPUTENBHHO (3aYTEHO);

74... 90 — xoporo;
91...100 — oTnmaHO
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Kpurepun momycka k mpo-
MEXYTOYHOU aTTeCTaluH,
BO3MOXXHOCTH TIOTyUCHHS
aBTOMATHYECKOTO 3a4eTa
[0 AMCLUIIMHE, BO3MOXK-
HOCTP TIOTy4eHUs OOHYC-
HBIX 0aJIOB

s momycka K MPOMEXYTOYHON aTTeCTAllUH MO AMCLUIUIMHE 32
ceMecTp OoOyJaroHuics JODKeH HaOpaTh MO WTOTaM TEKYIIEero W py-
OexxHoro KoHTposell He MeHee 51 Oamna. B cinydae ecnu oOyuarommii-
cst HaOpax meHee 51 Oania, TO K aTTeCTAIOHHBIM MCIBITAHUAM OH HE
JIOIYCKAEeTCH.

Jns monyuyeHus 3adeta 0e3 MpOBENEHHs MPOLEAYPHI IPOMEXKY-
TOYHOH aTTecTanuu obydaromemMycsi He00X0IUMMO HaOpaTh B XOJe Te-
KYIIET0 U PYOCKHBIX KOHTpoJicii He MeHee 61 Oamna. B aTom ciydae
uTOr OAnjabHOM OLEHKH, MOTy4aeMOH OOydaroLuMmcs, OIpenenseTcs
[0 KOJIWYECTBY 0aioB, HAOPAHHBIX UM B XOJIE TEKYILETO U PyOEKHBIX
koHTpojel. [lpu 3ToM, Ha ycMOTpeHHE mpenonaBareis, OanabHas
OLIEHKA OOYYalOIIErocsi MOKET OBITh MOBBINIEHA 33 CUET IOJIyYeHHUS
JOTIOJTHUTEIIBHBIX 0aJUIOB 32 aKaJAEMUUECKYIO0 aKTUBHOCTb.

OOyuatomuiicsi, UMEIOIMMKA MpaBO Ha MOJy4YeHHE OLEHKH Oe3
MIPOBEICHHS MPOLEAYPHl MPOMEKXYTOUHON aTTECTALH, MOXKET IOBbI-
CUTb €€ IyTeM CIayH aTTeCTAalOHHOTO MCIbITaHWA. B ciyyae moiy-
YCHUA O6y‘IaIOHII/IMC$1 Ha aTTeCTallMOHHOM HCIIBITaAHHUH 0 6aJ'IJIOB uror
OaJUILHOM OLIEHKH 110 JUCLMUIUIMHE HE CHUKAECTCS.

3a  aKaJeMHUYECKYl0 aKTHBHOCTb B  XOJE  OCBOCHHS
JTUCIMIUIAHBI, y4YacTHEe B Yy4YeOHOH, Hay4YHO-HCCIIEIOBaTEIIbCKOM,
CIIOPTUBHOM, KYJIBTYPHO-TBOPYECKON M OOIIECTBEHHOM N1€ATEIbHOCTH
oOyJaromemMycsi MOTYT OBITh HAYUCIICHBI JOMONHUTENbHBIC OajlIbl.
MakcuManbHOE ~ KOJMYECTBO  JOMOJHHUTENbHBIX  OauloB  3a
aKaJeMHYECKyI0 aKTUBHOCTh cocTaBiseT 30.

OcHOBaHMEM JJsl TIOJNyYeHHS MAOTOJHUTENbHBIX OajlioB
SIBIISTFOTCSL:

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

HACCIIEA0BATENBCKONW,  CIOPTUBHOM,  KYJIbTYpHO-TBOPYECKOHM M

oOwiecTBeHHOM nesarensHocTr KIY.

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

B ciyuae eciu K MPOMEXYTOYHO# aTTecTalvyd HaOpaHa cymma
MeHee 51 O6amna, oOyJaromeMycss He00X0AUMO HaOpaTh HeaoCTaroIIee
KOJIMYECTBO OQJJIOB 34 CYET BBIITOIHEHUS JOMOJHUTEILHBIX 3aJaHHi,
JIO KOHIIA MOCIeIHEN (3a4eTHON) HeAeU CEMECTpA.

JIukBHmanys akageMHUYECKUX 3a0JDKEHHOCTEHM, BO3ZHUKIINX H3-
3a Pa3HOCTU B Y4EOHBIX IUIaHAX MPH MEPEBOJIE W BOCCTAHOBJICHUH,
MIPOBOAMTCS IyTEM BBINIOJIHEHHUS JTOTIOJIHUTEIBHBIX 3aJaHui, GopMa u
00bEM KOTOPBIX OMPENIENACTCS MPENnoIaBaTesieM.

6.3. [Tpoueaypa oneHUBAHUS Pe3yIbTATOB OCBOEHUSI TUCHUTLIMHBI
PyOesxHbIC KOHTPOJIM MPOBOAATCS B (hopMe JOMAINIHUX KOHTPOJIBHBIX pabot. [To pe3yib-

TaTaM KOHTPOJIBHOW PabOThl BBICTABISIOTCS Oaibl 3a PYOEKHBIH KOHTPOJb (CM. MYyHKT 6.2).
[Tepen mpoBeneHHEM Kaxa0ro pyOeXHOro KOHTPOJIS MpernojaBareib npopabaTsiBaeT ¢ o0yya-
IOLUMUCST OCHOBHOM MaTepHall COOTBETCTBYIOIIMX DPAa3/eNioB JUCHUUIUIMHBI B (hOpME KpaTKOi
JEKUUU-TACKYcCUU. TeKyIuil KOHTPOJIb OCYILIECTBISAETCS B BUI€ KOHTPOJIS MOCEIIEHNUs JIEKINN
Y OLIEHWBas aKTUBHOCTH O00YyYaIOUIerocsi Ha MPaKTUYECKUX 3aHSITHSX.

3ayer MpoBOAUTCS B TPaJUIMOHHON (opme Mo Omieram. B Ounere aBa TeopUTHYECKHX
BOIIpOCa W JBa npuMepa. Kaxaplii IpaBUIbHO M MOJHO HM3JI0KEHHBIA TEOPUTHYECKUN BOIPOC
OlLlIeHUBaeTcs B 7 0aIoB, KaXKAbIi MPaBUWIBHBIA U JOCTATOUHO 0OOCHOBAHHBIN OTBET B pEIICHUHU
3amay - 8 6ayoB. Bpemsi, oTBoguMoe oOyuaromemycs Ha Ouset, coctasiseT 1,5 actpoHoMuye-
CKOTO 4aca.
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10.

PGSYJIBTaTBI TCKYIICTO KOHTPOJIA YCIICBACMOCTH U 3a4Y€Ta 3aHOCATCA MPCIIOJaBaTCIICM B
3a4YCTHYIO BC€AOMOCTBh, KOTOpas CAacTCs B OpFaHH3aHHOHHBIﬁ OTAC]I MHCTUTYTA B JCHb 3a4€Ta, a
TAKKC BBICTABJIAIOTCA B 3a4YCTHYHO KHUIKKY OGY‘-I&IOH.IGI‘OCSI.

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

Pyéesicnvtit konmpos Nel. (ToManIHss KOHTPOJIbHAasI padoTa Nel)
2X, + X, + X, =2,
Pemmuts cucteMy ¢ NOMOIIBIO OOPaTHOW MAaTPHULBL: < 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 A144;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).

[ToCTPOHTD IMHUIO X =2 ++/4—y* —6Y.

CocraBuTh ypaBHCHHE MPSIMOM, MpoXojasuiel uepe3 Touky B (-6, —4) mepreHIuKyIsIpHO
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

Pybesncustit konmpono Ne2. (ToMalIHsAs KOHTPOJIbHasi padoTa Ne2)

13



1. Haiitu npenens! GyHKINN, HE TpUMEHsst TpaBuio Jlonmuras.

o 1-2x%? A+ x —Ja—x C(x+3Y . 2x*+5x+3
a) lim ———=——6) lim ;B)lim| —— | ;1) lim ———.
x—0 A1+ X + X x—0 X x>0\ X — 2 x—>-1 X"+ X

1
2. Hana ¢ynkuus f(x) = 92_X U n1Ba 3HaueHus aprymenta X; = 0; Xo = 2. TpeOyercs:
1) ycTraHOBHTS, SBISCTCS JIM AaHHAsA (DYHKUIUS HENPEPHIBHOW WM PAa3pBIBHON ISl KaXKAOTO U3
JTaHHBIX 3HAYEHUI apryMeHTa; 2) B Cilydae pa3pblBa ONPEJEIINTh, KAKOI'O OH POJa.

X+2,Xx<1,
3. HMana ¢yHkuus f(X)=x2+2,1<x<2: HaiitTu Touku paspbiBa (QYHKIUH, €CIH OHHU

3X.

CYHICCTBYIOT U OMPCACIINTDL XapaKTCP pa3pbiBa. CHeHaTB YCPTCIK.

) [2. 2 .
4. Haiitn npou3BOIHBIC JaHHBIX QYHKIIHA: a) arcsm% =eV;6) y=xsn3x,

5 5 x:ln(l+t+t2)
5. Haiitu npousBoaHyt0 GyHKIINH, 3aIaHHOM MapaMeTpUIEeCKH: :
y =arcsint®

X
6. Uccnenopats MeTonamMu M PepeHIHanbHOr0 HCUUCIECHUS QYHKIUIO Y = ,

+3

UCIIOJIb3YS Pe3yJIbTaThl HCCIEIOBAHUS IOCTPOUTD I'paduK.
X —X
. e —¢
7 . Beruucnute npenen, npumensis npasuio Jlonurans:  |im———.
x>0 In(L+ X)

Pyéesicnvtit konmpons Ne3. (moMmaniHssi KOHTPOJIbHasi padoTa Ne3)

1. HaiiTi HeonpeneneHHble HHTErPallbl.

3+3/x? —2x sin2x 1-2x—x?
a) [ hl Tx dx 6) [-—————dx. B)jL

1+3cos2x 1+ %2 dx. 1) [sin*(1-x)dx.

[ 2
n [ 2x-13 dx. e) jl_—x dx. ) [ x* cos 2xdx.
J3x2 —3x 16 X
3)I 3X+13 dx H)I 1-+x+1 dx
(x-1)(x*+2x+5) L+¥x+INx+1
J' dx
5+ 2sinx +3cos X

. ) [cos® 3x sin? 3xdx.

J3
2. BBIYHCIUTD ONpe/IeTICHHBI HHTETPa: J. X1+ x*dx.
0

3. BeruucnuTh (¢ TOYHOCTBIO JI0 ABYX 3HAKOB IOCIE 3aMsATON) IJIoMalb (PUTryphl, OrpaHUYEeHHON

YKa3aHHBIMU JIMHUSME: P = 3,/COS 2¢0.

4. BeraucnuTh (C TOYHOCTBIO JI0 IBYX 3HAKOB TOCHIE 3aISITON) JUIMHY AYTH JaHHOW JIMHUU:
x=2c0s’t, y=2sin’t.

5. BeraucnuTh (¢ TOYHOCTHIO 0 ABYX 3HAKOB IOCIIE 3aMsATO) 00BEM Tella, MOJIyYEHHOTO Bpa-

menneM $urypst O BOKPYT yKa3aHHOI OCH KOOpAUHAT: y°=4-x, x=0, Oy.
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6. Beraucinutsn HGCO6CTB€HHBI€ HWHTCIpaJibl UK JOKa3aTh UX paCXOAUMOCTh:
2 J. xdx 5 J- dx
16X 0 32 —4x
Pyoescnvtit konmpons Ned, (nomanrHsisi KOHTPOJIbHasi padoTa Ned)

1. Mansr Gyskmus z = X2+ Xy + Y2, Touka A(1; 1) u Bektop a = 2i - j. Haiitu:
a) grad z B Touke A; 0) IPOU3BOAHYIO (PYHKIIHIO Z B TOUKE A T10 HAIIPABJICHHUIO BEKTOpA a.

y . Iloka3arn, uTo 1 % 1 2 Zz

(x* -y?*)° X ox y oy y*
3. Peminth muddepennnanbubie ypaBHEHUS.

a) (x* +1)y’dx + (1-y?)x’dy=0; y(1)=1.
6) y’dx —(x* —xy)dy=0.

B) ' — yctgx = cosec X.

D XY =(y')"

n Yy +2y' -3y=e*.

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

2. lana pyHKIMS Z =

Pybesicnvtit konmponp Ne5. (moManrHsisi KOHTPOJIbHasi padoTa Ne5)

1. Beruncnutb I I (x + y) dxdy, rae o6nacts D orpanudeHa THHEAMHA Y =2X, X+y=4.

D
2. BBIUMCIIATE MOMEHT WHEPITUH TUIOCKON (PUTYpBI, OrpaHHYECHHON napaboJIoit y2=4x U TIpsi-
Moi x+y=3, orHOcuTeNnbHO ocu OY.
3. Beruncnute 00beM Tena, OTpaHMYEHHOTO MMOBEPXHOCTIIMH: Z= 4-y2; z=0; x2+y2:4. Crenatsn
YEePTEK.

4. BblYMCIUTh KPUBOJMHEHHBIM HHTErpal _fyzds, rne C - mepBas apka IMKJIOUIBL:
c

x=a (t—sint)
<t<
{y a(l—cost)’ Ost<ar.

5. [Ipeobpa3zoBaTh KPUBOJIMHEWHBIN UHTErPal B IBOMHON U BEIUUCIUTD €TO:

§ (X2 —2y)dx + xydy, rae C -KOHTYp, OrpaHHUYUBAIOIINN 001acTh:X=Y; Y=0; x2+y?=1, x>0.
c

Pyéesicnvtit konmpons Ne6. (noManiHssi KOHTPOJIbHasi padoTa Ne6)

1. UccnemoBaTh Ha CXOOUMOCTD PO a +—+—+ 0
P ) 2?2 23 )Z-;n cos’n’
)°° 2n-1 )2!+3!+4!+
B —_— rN—=+—+—-=
23"Jn+n 10 102 10°

2. UccnenoBaTh Ha aOCOTIOTHYIO U YCIIOBHYIO CXOJMMOCTD:
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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 oGmacty cXOQMMOCTH PSIIIOB: a .
1+41 2+42 3+43 =i
X
. Pa3noxuts B cTenenHoit paa no crenenam (X-1) gynkiumio Y =€2,
sinx
. Paznmaras monabIHTErpanbHy0 (QYHKIHIO B PSJl, BRIYHCIUTH HUHTETPa 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 yeiaosusm: Y(0)=1.

. Paznoxuts B psag Oypee GyHkumio Y =X +3 B uHTepBanax: a)(—z,7); 0)(0;27); B)(-2;2).

Pyoescnvtit konmpono NeT. (moManiHsAsE KOHTPOJIbHasi padoTa Ne7)

B aByx smmkax HaxoasTcss TropHble mnopoasl. B mepsom — 10 mopon, u3z Hux 3
MUHEPAIBHOIO MIPOUCXOXKACHUS, BO — BTOPOM — 15 mopoJ, U3 HUX 6 MMHEPAJIBHOIO IIPOUC-
XoxaeHus. M3 kaxaoro siiuka Hayady BeIHUMaeTcs 1o 2 nopoxsl. Haiitu BeposiTHOCTH TO-
r'0, 4TO BBIHYTBIE IIOPOJIbI — MUHEPAIBHOIO ITPOUCXOKACHHUS.

Crynenr 3Haer 45 wu3 60 BompocoB mnporpamMmbl. Kaxnaplii 5K3aMeHaAI[MOHHBIN
Ouner coiepkuT TpU Bompoca. HalTH BepoATHOCTH TOrO, YTO CTYAEHT 3HAET:
a) BCe TpH BOMpoca; 0) TOIBKO JIBa BOMPOCA; B) TOJBKO OJIMH BOIPOC IK3aMEHAIMOHHOTO OH-
JeTa.

[Tpu nepeknaabIBaHUU B ypHY TILATENbHO NepeMeniaHHbixX 20 mapoB, U3 KOTOpbIX 12 Oenbix
U 8 KpacHBIX, OJIMH LIap HEU3BECTHOTO 1BeTa 3arepsuics. 13 ocraBmmxcs 19 mapos Haynauy
M3BJIEKAIOT OAMH 1map. KakoBa BepOATHOCTh TOTO, YTO OH OKayKeTcsi OenbiM?

B maprum wu3 11 neranmeit umeercs 7 crangapTHeiX. Hayrang Oepyres 3 peranu.
CocTtaBuTh  psiJl  pacmupelesieHuss uucia  CTaHAApTHBIX  JleTaled  cpeau  Tpex
BbIOpaHHBIX. HaliTH Maremaruyeckoe OXUAAHWE U JUCHEPCUI0 AITOM  cilydailHOM
BEJIMYMHBI.

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

a) MJIOTHOCTh PAcCHpe/ieNieHs] BEPOSITHOCTEH; 0) MaTeMaTHUYeCKOe OXHJIAHUE M JTUCIIEPCHIO
CIIly4aifHOM BenU4HMHBI X; B) BEPOATHOCTh TOTO, UTO CIIy4ailHas BEJIMYMHA IIPUMET 3HAYCHHE

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

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

HccnenoBarensiMu yctaHoBieHO, 4TO 20% IIKOJBHUKOB HE 3HAIOT MPABUJI YIUYHOIO JIBU-
xeHus. B ciyuaitnoit BeiOopke 1600 yuenukoB. CKOJIBKO YIEHUKOB 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-
MaTHYEeCKOEe OXKHJIaHUE U AUCIEPCUIO YMCIIa BBIHYTHIX OEJIBIX IapOB.
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Pybesncuwtit konmpoo 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 IMIUPUICCKYIO0 (DYHKIIMIO pacIIpeICICHHs U TIOCTPOUTD €€ TpaduK.

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

3. Ucnonp3ys 3HaueHne BRIOOPKH 3aaun 1, mpeamonaras, 4To BRIOOpKA MOTy4YeHa U3 HOPMaJTb-
HO pAaCHpE/ICIICHHON COBOKYITHOCTH, HAWTH JIOBEPUTEIbHBIC HHTEPBAJBI ISl BBIOOPOYHOTO
CPEIHETr0 M BBIOOPOYHOTO CPEIHETO KBAJAPATHUECKOTO OTKIIOHCHHMSI MPH 3aJaHHON HAJIE)KHOCTH

¥y =0,95.
IlepeyeHb BOnpocoB K 3a4ery 3a 1 cemecTp
(115t 0uHOM U 32049HOI GopMBbI 00yUEHHSA)

1. Marpuusl. OcHOBHBIE OHATHUSA. Buabl Matpui. JlecTBUS HaJ MaTpULIAMH.

2. Tlonsarue onpenenuteneit 2-ro U 3-TO MOPSIKOB, UX CBOMCTBA M BHIYMCIICHUE.

3. Munop snemenTta. Anredpanyeckoe JonosiHeHue 3nemenTta. OOpaienue marpunbl. He-
00X0JIMMO€ U JOCTATOYHOE yCJIOBUS CYIIECTBOBAHUS OOpAaTHON MaTpPHULIBI.

4. Pemenue maTpuyHbIx ypaBHeHuil. [Ipasuino Kpamepa.

5. IlonsTue nuHelHoro mpoctpaHcTBa. JIMHENHO He3aBUCHMBbIE BEKTOpHI. Pa3mepHOCTh U
6a3uc IMHEHHOr0 IPOCTPAHCTBA.

6. MuHop MaTpuibl. DlleMeHTapHble MpeoOpa3oBaHus Haa MaTpuuaMmu. [loHsTHE paHra.
Teopema o panre.

7. Pemienue u uccaenoBaHue NMPOU3BOJIBHBIX CUCTEM JMHENHHBIX ypaBHeHUH. Teopema Kpo-
Hekepa-Kanemn.

8. Pemenue u ucciaenoBaHue TMHEHHBIX cucTeM MeTo oM ["aycca.

9. Bekropsl. OcHoBHble NOHATHUS. JIMHEHHbIE onepaluy HajJ BEKTOpaMM M MX CBOICTBa.
Hampasnsromye KocuHychl. Y cllOBUE KOJTMHEAPHOCTH BEKTOpoB. OpT BekTopa. [lonsarue
panuyc-BekTopa. [Ipoekius BekTopa Ha och. PaznoxeHue BekTopa 1o 0a3ucy BEeKTOpPOB.

10. CkanspHoe mpowu3Be/IeHHE BEKTOPOB, €ro CBOWCTBA. BhIUMCIIEHNE CKAISIPHOTO MPOU3BE-
JIeHUs B KOOpAMHATHOM ¢opMme. YcCIIOBUE MEPHEHIUKYISIPHOCTH ABYX BEKTOPOB. YTOI
MEXIy BEKTOPaMH.

11. OpuenTtupoBaHHas Tpoiika BEKTOpOB. BekTopHOE pon3BeieHUE BEKTOPOB, €r0 CBONCTBA.
Bbruncnenrie BEeKTOPHOTO MTPOU3BEACHUS B KOOPAUHATHON opMe.

12. CmemaHHOE IPOU3BEICHNE BEKTOPOB. Y CJIOBHE KOMIIAHAPHOCTH 3-X BEKTOPOB.

13. CucTteMbl KOOPJMHAT Ha TUIOCKOCTH ¥ B TIpocTpaHcTBe. [lomspHast cucteMa KOOpInHaT.
CBsI3b J1eKapTOBBIX KOOPAMHAT ¢ NMOJSApHBIMU. [IpeoOpazoBaHme KOOpAUHAT.

14. [Ipocreiinme 3a1a4u aHaATUTHYECKON T€OMETPHUH.

15. Ilpssmas Ha 1uiockocTd. HopMmanibHBINM M HaNpaBISIOMIMKA BEKTOpPHI NpsAMoOi. Paznnunbie
dbopMbI ypaBHEHHUsI MPsSMOM (BbIBOJbI ypaBHEHHUM). PaccTosHMe OT TOUKM 110 MPSIMOM.
Yroa Mexay npsiMbIMU. Y CIIOBUE MAPAJUIENBHOCTH U MEPIEHAUKYIISIPHOCTH NPSAMBIX.

16. ITnockocTh B mpocTpaHcTBe. Pasnnynbie pOpMbl ypaBHEHUS IIOCKOCTH B MPOCTPAHCTBE
(BBIBOABI ypaBHEHUH). YTOJ MEXIy ABYMs IUIOCKOCTAMHU. YCIIOBHE NapauieIbHOCTU U
NEPIEHIUKYIIPHOCTU 2-X TUIOCKOCTEH.

17. Ilpsimast B mpoctpaHcTe. Pasnuunbie (Gopmbl ypaBHEHHs HPSMOIl B MPOCTPaHCTBE. YTOJ

MEXy TPSIMBIMHU. YCIIOBHUE MapauIeTbHOCTH U MEPHEHAUKYISIPHOCTH ABYX MPSIMBIX B
IIPOCTPAHCTBE.
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18.

19.

20.
21.
22.

23.

24,

25.
26.
27.

28.
29.

30.

31.
32.
33.
34.
35.

N

©o~No O

B3anMHOe pacrionokeHue npssMOU U INIOCKOCTH B IIPOCTPAHCTBE. YTOJI MEXAY NPAMOU U
IJIOCKOCTBIO.

Kpussie Broporo nopsiaka. OkpykHOCTh. Diuuric. ['unep6omna. [lapadona (onpeneneHue,
KaHOHWYECKOE ypaBHEHHUE, ero 0co0eHHOCTH). CBeieHne K KAHOHMYECKOMY BHU/1Y O0ILEro
YpaBHEHHUS KPUBOM BTOPOTO MOPSAIKA. YpaBHEHHE KPUBBIX BTOPOTO MOPSAAKA B MOJIIPHON
CUCTEME KOOpJUHAT.

MHnosxectBo. Onepanuu HaJ MHOXecTBaMHu. OToOpakeHue.

[Tonsitue pyHKIMM, ciocoOs! 3aaanus GyHKuuU. OCHOBHBIE XapaKTEPUCTHKHU (PYHKIUH.

Yucnosele nocienoBaTelbHOCTH. CXOOsImuecs IIOCIENOBATEILHOCTH M HUX OCHOBHBIE
CBOICTBA.

[Ipenen dyuxkuuu. Onpenenenue, reoMmeTpuyeckas WUTIOcTpanus. OCHOBHBIE TEOPEMBI O
npenenax. [lepBbiil 1 BTOpo# 3amevaTenbHbIE TPEAEIbL.

beckonewurno OompIvie n OECKOHEYHO Masble BeTUIHuHEIL. X cBolicTBa. CpaBHEHHE OSCKO-
HEYHO MaJbIX. TaOiuila 3KBUBAICHTHOCTH OCCKOHEUHO MalbIX BEIHUYWH. CBSI3b MEXIY
OCCKOHEYHO OOJBIIMMH U OCCKOHEYHO MaJIbIMU BETMYNHAMM.

Opnnocroponnue npezaensl. [Ipusnak cyiecTBoBaHus rpesiena GyHKIIMUA B TOUKE.
HenpepbsiBHOCTS (hYHKITUHU B TOYKE M HA OTpe3Ke. TOUKM pa3phiBa, X KiIacCu(DUKAIIHsI

[TpousBonnas ¢ynkmuu. OnpeneneHne, TeOMETPUUECKUNA U MEXAaHWYECKHIA CMBICI TPO-
U3BOJHOMU.

YpaBHeHHe KacaTeIbHOW U HOPMAJIU K KPUBOH.

Huddepenunpyemocts GpyHKIIH. CBA3b MEXIY TUdPepeHIIPYyeMOCTHIO U HETTPEPHIBHO-
CTBIO (DYHKITHIA.

OcHoBHbI€e TpaBUiIa TUPPepeHInpOBaHUs PYHKINH.

Teopems! Posuts, Jlarpanxka, Komm.

[Tpon3Bo/iHBIE BBICIINX MOPSIKOB.

[Tonsitne muddepenuana GyHKIUN U €T0 MPUIOKEHHUS.
IIpaBumno Jlonurans.

[Tpumenenue quddepeHIaIbHOr0 HCUUCICHUS I UCCIIe0BaHUs (QYHKIMNA U OCTpoe-
HUM TpapuKOB.

IlepeyeHb BONPOCOB K 3a4eTy 3a 2 cemecTp
(ny1st 04HOI U 32049HOI (POpPMBI 00yUeHHUS)

[TonsiTHe U GOPMBI 3aMUCH KOMIUIEKCHBIX yHcen. J(eHCTBHUs Ha/l KOMILJIEKCHBIMH YHCIIa-
MU.

[ToHsiTHE HEONPEIETEHHOTO HHTETpaja U ero cBoiicTBa. TabmuIia OCHOBHBIX MHTETPAJIOB.
OCHOBHBIE METO/IBI MHTEIPUPOBAHUS: METOJI HETIOCPEACTBEHHOTO UHTEIPUPOBAHUS, ME-
TOJ, 3aMEHBI [IEPEMEHHON, METOJI UHTETPUPOBAHMS 110 YACTSM.

[TonsiTue o panuoHanbHBIX QyHKUIUAX. Buael npoctedmux paunoHadbHbIX apodeil. H-
TErpUpOBaHUE MPOCTEHIINX palMOHAIBHBIX ApoOeil. MHTerpupoBaHue panvoHaIbHBIX
JpOOeH.

WHTerpupoBaHie TPUrOHOMETPUYECKUX (QYHKIIUH.

HuTerpupoBanue upparyoHaibHbIX (YHKINHN.

OmnpeneneHHbI MHTETpall KaK Mpeiei] UHTErpalbHON CyMMBI.

['eomeTpuyeckuii U PU3NIECKUIM CMBICI ONIPEACICHHOTO HHTETpaa.

CgoiictBa onpenenenHoro uaterpaia. @opmyna Hetotona — Jleitbnuna.
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11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
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22.

23.

24.
25.
26.

27.
28.
29.
30.

31.
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Boluncnenue onpeneneHHOro MHTErpaja: 3aMeHa IEPEMEHHOM B ONPEIEIIEHHOM HMHTE-
rpajie, HHTErpUPOBAHUE 10 YACTSIM, UHTEIPUPOBAHME YETHBIX M HEUETHHIX (PYHKUUH B
CUMMETPUYHBIX MpeJeIiax.

HecobGcTBeHHBIE MHTETrpalIbl IEPBOTO U BTOPOTO POAA.

Brrurcnenue miomaay miockoi purypsi.

Brruncnenue qJIMHBI 1yTU TJI0OCKOW KPUBOM.

@YHKIMM BYX IEpEMEHHBIX. OCHOBHBIE MOHATHS.

[Tpenen ¢pynkuuu 1ByXx nepeMeHHbIX. HerpepblBHOCTh (yHKIIMU ABYX EPEMEHHBIX.
YacTHble MPOU3BOJHBIE IEPBOTO MOPSIKA (YHKIIUN HECKOIBKHX MTEPEMEHHBIX.

YacTHble IPOU3BOAHBIE BHICIIUX NOPSAAKOB (DYHKIIMU HECKOJIBKUX IEPEMEHHBIX.

[Monusiit uddepenman GyHKIMH HECKOIBKUX IMEPEMEHHBIX U €r0 MPUMEHEHUE K Mpu-
OJIM>KEHHBIM BBIYMCICHUSM.

[TpousBonHas cnoxHoi GpyHKiuu. [TomHas nponsBoaHas.

HuddepenurpoBanrie HesBHON (YHKIIHH.

[TpousBonHas mo HampasineHuo. ['paaneHT QyHKIHAH.

Heo0xonuMmple U /10CTaTOYHBIE YCIOBUS AKCTpeMyMa (QYHKLIHMU ABYX IE€PEMEHHBIX.
VY ciioBHBIN 3KCTpeMyM (DYHKITHH JBYX ITEPEMEHHBIX.

HauOonpiiee 1 HauMeHbIlee 3HaYeHUE (PYHKIUM ABYX IEPEMEHHBIX B 3aMKHYTOH 00Ja-
CTH.

3agauu, npuBosIIKe K AuphepeHIualIbHbIM YPaBHEHUSM.

Juddepennmanbapie ypaBHEHHS IEPBOTo NOpsiika. OCHOBHBIE MTOHSITHS.

Buns! nuddepennunanbHpIX ypaBHEHNH IEpBOro MOPSIKa: YPaBHEHUS € Pa3IeNsoIUMU-
Csl IEpEMEHHBIMU, OJTHOPO/IHBIE YPABHEHMUSI, TMHEHHbIE YpaBHEHUsI, ypaBHEHUE bepHy-
.

Juddepennmanbapie ypaBHEHHs BRICIIUX MOPSAKOB. OCHOBHBIE TIOHSTHSL.
Huddepenumansubie ypaBHeHus || mopsaka, fomyckaromnue NoHMKEHHE MOpsAKa.
Jluneitnble ogqHOpOIHBIE T depeHIINaTbHbIE YPAaBHEHUSI BTOPOTO MOPsAKa.

CrpykTypa 00I1€ero pemeHus JMHEIHHOro HeoJHOPOAHOTO AP PepeHIINaTbHOTO ypaBHe-
HUS BTOPOTO nopsiika. MeTo 1 Bapualiiy MpOU3BOJIbHBIX TOCTOSIHHBIX.

Jlunelinble HeOJHOPOAHbIE NU((depeHInalIbHbIE YPaBHEHUS BTOPOTO MOPSJIKA € MOCTO-
SHHBIMH K03()PUIIMEeHTaMHU U IPaBOM YacCThIO CHEUAIBHOTO BUAA.

IlepeyeHb BOIIPOCOB K 3a4eTy 3a 3 cemecTp
(a1 04HOM U 32049HOI (popMBI 00yUCHUS)

[Tonstue uncnosoro pana. CxoqumocTs U cymMMa psiga. OCHOBHBIE CBOMCTBA YMCIIOBBIX
psaaoB. HeoOXoaumblii mpU3HaK CXOAUMOCTH.

JlocTaTouHbIE MPU3HAKUA CXOJUMOCTH PSAOB C MOJIOKUTEIbHBIMU WIEHAMU: NIEPBBIN IPU-
3HAaK CpaBHEHUS, MPEJeNbHbIN NMpU3HaK cpaBHEHUs, NMpu3HaK [lanamOepa, paauKaabHbIH
Y MHTETPAIBHBIN IpU3HaKy cxogumoctu Ko,

3HakomepeMeHHbIe W 3HaKo4epeayronecs psiapl. Teopema JleiOnuma. AGcomoTHaAsS U
yCIIOBHAsl CXOAUMOCTh. MccnenoBanue Ha aOCOMIOTHYIO U YCIOBHYIO CXOAMMOCTb. CBOM-
CTBa a0COJIFOTHO CXOJISIIIIUXCS PSIOB.

[ToHATHE QPYHKIIMOHANBHOTO Psiia M 00JIaCTH €ro CXOAUMOCTH.

Crenennsie psaasl. Teopema Abemns. CriocoObl HAXOXKIEHUS PaAryca CXOIUMOCTH.
CBoiicTBa cTeneHHbIX psAAoB. Pa3noxkenue ¢pyHKUui B creneHHble psiapl. Bun psga Teii-
nopa u MakiiopeHa.

[TpumeHeHHe PAIOB K MPUOIMKEHHBIM BBIUUCIICHUSIM.

Tpuronomerpuueckue psasl Oypree. Teopema [upuxine. Paznoxenue B psag Dypre: ne-
puoaMYeCKUX (PYHKIUH C MEPUOJOM 2 /T ; YETHBIX U HEYCTHBIX ()YHKIIHM.
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9. TlonsaTtue aBoitHOrO MHTEerpana. Teopema cymectBoBaHus. CBOWCTBA JBOMHBIX HHTETpa-
JIOB.

10. Boruncienue ABOMHBIX MHTETPAJIOB: MO MPSMOYTOJIBHON 00IACTH; 1O MPOU3BOIBHON 0071a-
CTH. 3aMeHa MEePEeMEHHBIX B IBOWHOM HMHTerpaiie. SIkoouaH. J[BOMHOW MHTErpall B TOJISAP-
HBIX KOOpAMHATAX.

11. 'eomeTpuueckue U Hpu3HUECKUe MPUIIOKEHUS ABOMHOIO UHTErpaa.

12.TlonsTHE KPUBOJMHEHHOTO MHTErpasia MEPBOrO POJia U €ro CBOMCTBA. Brruucienue Kpu-

BOJIMHEHMHOTO MHTErpaja rnepBoro poja. [IpunoxxeHus: KpuBOIMHENHOrO UHTErpaja nepBo-
ro poja.

13.TloHsATHE KPUBOJIMHEHMHOIO MHTETpaja BTOPOrO poja U ero cBoicTBa. Briuncienue kpu-

BOJIMHEHHOTO MHTETpajia BTOPOTo poja 1 ero (hu3nyeckoe NpuiIoKeHue.
14. ®opmyna Octporpaackoro-I'puna. Y ciaoBus HE3aBUCHMOCTH KPUBOJUHEHHOTO MHTETpa-
Ja OT MYTH UHTETPUPOBAHMUSL. .

IlepeuyeHb BONpPoCcoOB K 3a4eTy 3a 4 ceMecTp
(ny1s 04HOI U 32049HOI POPMBI 00yUeHUS)

1. DOnementsl koMOuHaTOpuku. [loHsITHE pa3MelIeHNs, IEPECTAHOBKU, COYETAHMUS.

2. Knaccuduxanust coOblTuil (ciiyyaiiHble, JOCTOBEpPHBIE, HEBO3MOXHbBIC, COBMECTHBIE,
HECOBMECTHBIC).

3. [e#icTBus Haj cOOBITUAMHU (CyMMa, IIPOU3BEJCHHUE, PA3HOCTb, IOHATHE ITPOTUBOIOIONK-
HOT'O COOBITHS, paBHBIX coObITHI). [{narpammel Ditniepa- Benna. CBolicTBa oneparuii.

4. Krnaccuueckoe onpezaeneHue BeposTHOCTH. CBOMCTBa BEpOSTHOCTH COObITHH. OTHOCH-
TEJIbHAs 4acTOTa M €€ CBOWCTBA. Y CTOMYMBOCTh OTHOCHUTENBHOM 4acToThl. Craructuye-
CKOE€ OIIpelIeJICHUE BEPOITHOCTH. ['eomMeTpruecKoe onpeeacHue BEPOSITHOCTH.

5. IlonsiTue ycrnoBHOW BEPOSTHOCTH. T€OpeMbl CIOKEHUS M YMHOXKEHUS U CIEACTBUS U3
Hux. [loHsaTne mosHOM Tpymnmbl coObiTuil. Popmyrna moiaHON BeposTHOCcTH. Popmyna
barieca.

6. IloBropenue ucneitanuii. @opmyna bepuymnu. JlokanpHas W HHTErpajbHas TEOPEMBI
Myagpa- Jlamnaca.

7. TlonsTtue ciyyailHOM BeTMUYMHBL. J[MCKpETHBIE M HENpepbIBHbIE CIIydailHble BEIMYMHBI.
3aKoH pacnpeaeieHus CIIyqaitHOM BEJIMUHHBI.

8. dynkuus pacnpeneneHus u ee cBoicTBa. [I10THOCTB pacnpeneneHns HenpepbIBHON CIly-
YallHOM BEJIMYMHBI U €€ CBOMCTBA.

9. UwmcnoBble XapaKTEPUCTHKH CITYYalHBIX BEJTUYMH.

10. OcHoBHbIE 3aKOHBI pacpeeeHns CIy4ailHbIX BeJIMYMH: bUHOMMAIbHBIN 3aKOH pacrpe-
nenenusi; Pactipenenenue Ilyaccona; PaBHomepHbIil 3akoH pacnpenenenus; [lokazarensb-
HBIN 3aKOH paclpezenenus; HopManbHbIN 3aK0H pacrpezciieHus. BeposTHOCTh nonana-
HUS HOPMAJIBHO PACTIPEJEICHHON CIydyallHOM BEIMYMHBI B 33JIlaHHBIM MHTepBa. [IpaBu-
JI0 «TPEX CUTM».

11. 3akon Gonpmux uncen. HepaBencTBo u Teopema YUebrnimena. LleHTpanpHas mpeaenbpHas
Teopema.

12.T'enepanpHasi 1 BBIOOpOYHAs COBOKYITHOCTh. Penpe3eHTaTnBHOCTh BHIOOPKH. CrOCOOBI
orbopa. CTaTHCTHYECKOE paclpeielieHue BHIOOPKH.

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

14. ToyeuHsle OIIEHKM IapaMeTpOB pacrpezeneHus. Meroq MoMeHTOB. MeTo/l MakcUMaib-
HOT'O IIPaBJOI0100uS.

15. lnTepBanbHOE OLlCHWBAaHUE MapaMeTpoB. JlOBEpUTENbHbIE HHTEPBAJIbI AJI1 MaTeMaTHye-
CKOI'0 0KUAAHUA U JUCIEPCUHA HOPMAIBHOI'O PACIIPEICIICHMUS.
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6.5. ®oH/1 OLIEHOYHBIX CPEICTB
[TonHeii OaHK 3a7aHUN IS TEKYIIETO, PYOSKHBIX KOHTPOJICH M MPOMEKYTOUYHOH aTTe-
CTallMy MO JAUCLUMIUIMHE, MOKA3aTeNu, KPUTEPUH, IIKAJIbI OIEHUBAHUS KOMIIETCHIINM, METOIUY e-
CKHE€ MaTepHualibl, ONpeAeIAIoNIne MPOLEIyphl OLICHUBAHUS OOpA30BaTENBHBIX pPE3Y/IbTATOB,
NPUBEJICHBI B yUeOHO-METOIMYECKOM KOMIUIEKCE AUCIUTIINHBI.

7. OCHOBHASA U JOITOJIHUTEJIBHASA 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. — Noctyn u3 DbC «KoHCYIbTaHT CTyEHTaY.
2. Briciras matemarrka. OCHOBBI MaTEMaTHYECKOro aHaym3a [DIEKTpOHHBIN pecypc]: Yueo.
s By3os/I'eBopksiH I1.C.-M.:OU3MATIINT,2011.- Hoctyn u3 ObC «KoHCYIbTaHT CTyAEHTAY.
3. Bricmias marematuka. WMuterpansi, psasl, TOKII, nuddepennmansupie ypaBHenus. Y. 2
[Dnextponnsiii pecype] / I'eBopksa I1. C. - M.: ®U3MATIJIUT, 2007. - Hoctyn u3z ObC «Kon-
CyJIbTAHT CTYACHTa.

4. Teopus BeposTHOCTEH. MaTemMaTnueckas CTaTHCTHKA. [ DNeKTpoHHBIH pecypc]/bouapos I1. I1.,
[Meunnakun A.B.-2-¢ u3n.-M.: ®U3IMATIIUT,2005.— Toctyn u3 OBC «KoHCYIBTaHT CTYACHTAY.

7.2. lonoiHUTEIbHAS y4eOHAas JUTEepaTypa
1 beknemumiesa JLII., [Terpoud A.1O., Uybapo U.A. COopHUK 3a/1a4 IO aHATTUTHIECKOH T'€0-
METPUH U JHHEWHOH anreOpe (DnekTpoHHBIH pecypc): Yue6. mocobue / [Tox pen. J1.B. beke-
MHUILEBa. — 2-¢ U3J., nepepad. - M.: ®UZMATIIUT, 2006. - 496 c.- Joctyn u3z 3bC «KoHcynb-
TaHT CTYICHTa»

8. YYHEBHO-METOAUYECKOE OBECIIEYEHHUE

CAMOCTOSITEJBHON PABOTBI OBYUAIOIINUXCS
1. Aradonosa B.H. «OnemenTs! nuneliHol anreOps». KoHTpoabHBIE 331aHUs 110 KypCy Mate-
matuku. Kypran: KI'Y, 2005.
2. Aradonosa B.H. KonTposbHble 3aaHus 110 Kypcy MaTeMaTHKH «JIeMEHThl BEKTOPHOU aj-
reOpsl 1 aHanuTH4Yeckoi reomerpun». Kypran: KI'Y, 1997.
3. Kopntomesa T.B., JIyraBosa JI.B. «MHTerpansHoe ncuucienne QyHKIMi qeiicTBUTENbHON
nepeMeHHoi» KoHTpoisbHbIE 3a1aHns U pyKOBOACTBO K pemieHuto. Kypran: KI'Y, 2012.
4. AraponoBa B.H. «Psnp1». KoHTponbHbIE 3ajaHUS U METOAMYECKHE YKa3aHHUs K UX BbIMOJIHE-
HUIO 10 Kypcy Mmaremartuku, Kypran: KI'Y, 2013.
5. 3mezrosa T.P., Kopuromesa T.B. «2neMeHTs! TMHENHHON anreOpsl U aHATUTUYECKOM TeoMeT-
pun». Metoandeckne yKa3aHus K BBITTOJHEHHUIO caMocToATeNbHON padoTel. Kypran: KI'V, 2010.
6. 3mb3rosa T.P., Kopnromesa T.B. «/luddepennuansusie ypaBHeHus». KOHTpOIbHBIE 3a1aHUS
U METOAMYECKHE YKa3aHHUsS K BBIIOJHEHUIO CAMOCTOSTEIbHON paboThl MO KypCcy MaTeMaTHKU.
Kypran: KI'Y, 2014.
7. Aragonoa B.H. Teopus BeposiTHOCTEN 1 MaTemMaTHuecKas cTaTucTuka. KOHTposibHbIE 3a1a-
HUS K BBITIOJTHEHUIO CAMOCTOSTeNbHOUM paboThl cTtyaeHToB. Kypran: KI'V, 2009.
8. AradonoBa B.H. Meronnveckne yka3zaHusi © KOHTPOJIbHBIC 33JJaHHsSI 10 MATEMATHKE JIJIS CTY-
JICHTOB 3a04HOM Gopmbl 00yuenus. 1 kype 1 cemectp. Kypran: KI'Y,- 2012 r. — 50 c.
9. Aradonosa B.H. KoHTpobHBIC 3a/1aHUS 110 MATEMATHKE U METOJINICCKUE YKA3aHUS K UX BBI-
MOJTHEHHUIO JIJISl CTYJCHTOB 3a04HOM popmbl oOyuenus. 1 kypc 2 cemectp. Kypran: KI'Y,- 2015
r.—29c.
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9. PECYPCBI CETU «MHTEPHET»,
HEOBXO/IUMBLIE U1 OCBOEHUA INCIUIIINHBI

1. http://www.edu.ru- denepanbhsiii moptan «Poccuiickoe 00pa3oBaHUe»;

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

2. http://mathprofi.ru- [IpuMeps! THIIOBBIX 33/1a4 IO AHATUTHYECKON FEOMETPUU C PEIICHU-
SIMH;

3. http:// www.msu.ru-Caiir MoCKOBCKOT'O rOCyIapCTBEHHOT'O YHHBEPCUTETA

nM.M.B.JIomoHOCOBA.

10. TH®OPMALIMNOHHBIE TEXHOJIOT'UN,
ITPOTPAMMHOE OBECIIEYEHHME
N UHOOPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

1 OBC «JIlaub)»

2 OBC «KoHCyIbTaHT CTyIEHTa»

3 OBC «Znanium.com»

4 «["apaHT» - CIPaBOYHO-TIPABOBAs CHCTEMA.

11. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHME
T CTUTIIAHBI

MarepuanabHO- TEXHUYECKOE 00ecIeueHue 10 peann3aliy JUCIUIUTHHBL
ocymiectBisieTcs: B cooTBeTcTBUM ¢ TpeboBaHus OI'OC BO no nanHoi
o0pa3oBaTeNbHON IpOrpaMMe.

12. JIAA OBYYAIOIIUXCHA C UCITIOJIb3OBAHUEM JIMCTAHIIMOH-
HBIX OBPA3OBATEJIBHBIX TEXHOJIOIUIA

IIpu uCTONB30BaHUM HIEKTPOHHOIO OOYYEHHMsS M JUCTAHLMOHHBIX O0pa30BaTENIbHBIX
texHojoruil (ganee 30 u JJOT) 3aHATHS MOJHOCTHIO MM YACTHYHO MPOBOISATCS B PEKUME OH-
naifH. O0beM AUCHUIUIMHBI M paclipeesieHue Harpy3Ku 1o BUaM paboT COOTBETCTBYET M. 4.1.
Pacnipenenenne 6ayioB COOTBETCTBYET M. 6.2 THOO MOXKET OBITh U3MEHEHO B COOTBETCTBHH C
peueHneM Kadenapsl, B crydae nepexoaa Ha 30 u JIOT B npouecce oOyuenus. Pemenne kaden-
pBl 00 MCHOJIB3YEMBIX TEXHOJOTHSIX M CHUCTEME OLEHHWBAHUS JOCTHKEHUH 00ydaromuxcs MpH-
HUMAETCS C YUeTOM MHEHHS BEAYILEro MPernoaaBaTeist U JOBOJUTCS O 00yJaromuXcs.
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IMTPUJIOXEHME 1

AHHOTanus K padoydeit mporpaMme JUCHUTIITUHBI
MATEMATHKA

00pa3oBaTeLHON IPOTPAMMBI BBICIIIETO 00pa30BaHUs —
MpOrpaMMBI CIIELIUAINTETa
23.05.01 — HazeMHbI€e TPAHCTIOPTHO-TEXHOJIOTHYECKHE CPeACTBA

Crnenuanu3anus: ABTOMOOWIN B TPAKTOPBI

Tpynoemkocts nucuuruinnbl: 16 3E (576 akagemudeckux yaca)

Cemectpsr: 1, 2, 3, 4 (ounas ¢popma oOyuenus), 1, 2, 3, 4 (3aounas Gpopma o0yueHHs)
®dopma npoMekyToUHOM aTTectanuu (ouHas popMa oOyueHus): 3a4eT, 3a4eT, 3a4eT, 3a4eT.
dopma npoMeKyTouHOM aTTecTanuu (3aouHas Gopma 00ydeHus): 3a4eT, 3a4eT, 3a4eT, 3aUeT.

CopepxaHne JUCIHUILINHBIL

B pesynbraTe 0CBOSHHS AUCHUIUIMHBI, O0YYaOIIecs U3ydaT TEOPETUIECKUI U TPaKTH-
YeCKUH MaTepuall 1o CIEAYIOUIMM TeMaM: JIeMEHTbI JMHEHHON ainredpsbl, 371eMEHThl BEKTOPHON
anreOpbl, AIEMEHTHl aHATUTUYECKON TeOMETPUH, BBEJCHUE B MaTeMAaTUYECKUN aHaH3, Tudde-
pEeHLMANbHOE UCUYHCICHNE (GYHKIUU OJHOM NMEPEeMEHHOM, HHTErpajJbHOE UCUUCIEHUE (PYHKIUH
OJIHOH NepeMEeHHOM, (PYHKIIMM HECKOJbKHUX MEPEMEHHBIX, 3JIEMEHThl TEOpUH Mo, TuddepeH-
[UaJIbHbIE YPaBHEHMsI, YUCIOBbIe U (YHKIIMOHAJIBHBIE PsI/ibl, KPATHBIE U KPUBOJIMHEHHBIE HHTE-
TpaJIbl, 2JIEMEHTHI TEOPUHU BEPOSITHOCTEN, SJIEMEHTHI MATEMATHYECKON CTATUCTHUKH.
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