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1. OBPBEM JUCIIUITINHBI

Bcero: 12 3aueTHBIX eIMHUII TPYAOEMKOCTH (432 akaJeMUYECKUX Yaca)

Ounas popma o0yuenus

Bun yuebHo# paboThl Ha scio Cemectpet

JTUCIUATITAHY 1 2 3

AyauTopHbIe 3aHATHS (KOHTAKTHAasi padora ¢ 144 48 48 48

npenojaBarejieM), BCero 4acoB, B TOM YHcJIe:

Jlekuun 12 24 24 24

[TpakTHueckue 3aHsTH 72 24 24 24

CamocrosiTesibHasi padoTa, BCero 4acoB 288 96 9% 96

B TOM 4HCJI€:

[TonroroBka K SK3aMeHY, 3a4eTy 72 27 27 18

Hpyrue BUIbI CaMOCTOSTEIBHOM paboThI (camo-

CTOATEIbHOE U3YUYECHUE TEM (Pa3/esioB) IUCIU- 216 69 69 78

TIJIMHBI)

By npoMe:KyTO4HOI aTTecTalMu k3. 3au. IK3. IK3. 3au.

OO0masi Tpy10eMKOCTh IMCUMILINHBI M TPY- 432 144 144 144

J0EMKOCTh 110 ceMecTpaM, YacoB




2. MECTO JUCIIMIIJIMHBI
B CTPYKTYPE OFPA30OBATEJILHOM ITPOT'PAMMBI

Hucrummaa (MOayns) «MareMaTnkay OTHOCHUTCS K 00s3aTeIbHOM
yacTtu yyebHoro 0ioka 1 (b1.0.11). OcauBaercs B 1, 2 u 3 cemecTpax.

N3yuyenue nucuuIuinHbel 6a3upyercs Ha 3HAHMUSIX, YMEHUSX, HABbIKAX, MPU-
OOpEeTEeHHBIX 00YYAIOIMMHUCS B CPEAHEH 1IKOJIe WM CPEAHEM CIEIUaIbHOM yueOl-
HbIM 3aBefieHuU. CTyIeHT JOJDKEH BJaJeTh OCHOBHBIMM MOHSATUSIMU MaTeMaTHKU,
YMETh MPUMEHSTh WX HA MPAKTHKE, YMETh aHAIU3UPOBATh U 0000IIaTh MOTyUYEH-
HYI0 HH(pOPMAITHIO.

3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA

[enpto uM3ydeHUs: MUCUUILTUHBI «MaTemaTuka» SBJISETCS: BOCHUTAHHUE JO-
CTaTOYHO BBICOKOM MAaTeMaTHYeCKOW KYyJIbTYphl, TPUBUTUE HABBIKOB COBPEMEH-
HBIX BHJIOB MAaTEMAaTHYECKOTO MBIIIJICHUS; MPUBUTHE HABBIKOB HMCIIOJH30BAHUS
MaTEeMaTHYECKUX METOJ0B U OCHOB MAaTEMaTHYECKOTO MOJCIMPOBAHUS B MPAKTH-
YECKOU JIESITENBHOCTH.

3amavyaMu TUCITUTIIMHBI «MaTteMaTuKay SIBISIIOTCS: M3yYeHHEe OCHOBHBIX Ma-
TEMaTUYECKUX TMOHATUN; OBJIaJIcHUE (PYHIaMEHTALHBIMU MTOHATUSAMU, (PyHITaMEH-
TaJbHBIMH TEOPEMaMH, a TaKKe METOJaMd MaTeMaTHYECKOTO HCCIeI0OBaHUS;
OBJIaJICHWE METOJaMH M TMpUEMaMH PEIICHUs KOHKPETHBIX 3a7a4 U3 Pa3TMUHbIX
oOnacTeil MaTeMaTUKU U €€ TPUIIOKEHUH.

W3yyeHue NUCIMIUIMHBI HAMPaBIeHO HA (POPMUPOBAHUE CIETYIONIUX KOMIIE-
TEHIWN:
CriocoOeH aHaM3uPOBaTh 33a/1a4u PO(hECCHOHATTLHOM NEeSITETLHOCTH Ha OCHOBE
MOJIOKEHUH, 3aKOHOB U METOJIOB B 00JIaCTH €CTECTBEHHBIX HAYK U MAaTEeMATUKHU

(OTIK - 1).

Cnoco6eHn popMynupoBaTh 3a1auu MPodhecCUOHAIBHOU IEITEIbHOCTH HA OCHOBE
3HAHHUH, TPOPUIHHBIX Pa3ACIOB MATEMAaTUIECKUX U €CTECTBEHHOHAYYHBIX JTUCITH-
e (Moayinei) (OIIK — 2).

Nuaukatopsl U IECKPUNITOPHI YaCTU COOTBETCTBYIONIEH KOMIIETeHIIUU (Hop-
MHUPYEMOU B MPOLIECCE M3YUECHUS TUCIUIUIMHBI «MAaTE€MAaTHKa», OLEHUBAIOTCA TPHU
MIOMOIIY OLIEHOYHBIX CPEJICTB.

[Inanupyemblie pe3ynbTaThl OOYYEHUS MO JUCHUTUIMHE «MaTEMaTUKay, MHANKATO-
pbt noctrkenus komrnereHuuit OIK-1, OIIK-2, nepedyeHpb OLIEHOUHBIX CPEJICTB

Ne | Kon un- | HamMmeHoBaHMe MHIUKATOpa J0- Kon [TImanupyembie pe3ybTaThl HanmenoBanue
n/ | AUKaTo- CTHKEHUS KOMIIETEHLINU JIaHU- oOyueHus OLIEHOYHBIX
1} pa ao- pyemo- CPEXCTB
CTHXKE- o pe-
HUS 3yJbTa-
KOMIIE- Ta 00y-
TEHLIUH YEHUS




11 3HaTh: ocHosHEle onsaTHaA 1 | 3 (A1 | 3Haer: ocnosubie momsTis u
ort METOAbI U3YIaEMbIX Pa3/CIIOB; on1) METObI MATEMATUYECKOTO AHA- Borpocet o
’ clauyu 3K3aMEHa,
OCHOBHBIE C(EPBI UX MPUIIOKE- N34, aHATUTHYECKOM T€OMET- | 3adyera,  3agaHus
HUA PHH U BEKTOPHOI anreOpsl, u- | AL TEKYIIEro KOH-
N TpOJIst
HeitHo# anreOpsl, quddepenu-
pOBaHHs U HHTETPUPOBAHMS,
pewenns audepeHIraIbHbIX
YpaBHEHUH, BEKTOPHOT'O aHAJIH-
3a, OCHOBHBIC MTOHSTHUSI TCOPUH
BEPOSTHOCTEH U MaTeMaThye-
CKOHM CTaTUCTHKH
nii-2 YMers: popmymposars npobne- | ¥ (UA-2 | 'YVMeer : npumensts usyuen- | Bompocst i cia-
OIIK-1 M OUK-l) Y4 JSK3aMCHa, 3a-
y HbBIE TEOPETHIECKHE MOTIOKEHHS
B TEPMHUHAX MaTEMaTHKH K pElIEHHTO PA3HOOGPA3HBIX eTa, 3alaHn i
TCKYLICTO KOH-
3aJ1a4 U3 KypCOB aJireOphl, reo- pons
METpPHUH, MATEMaTH4YECKOT0 aHa-
au3a
UA-3 Bragers: B (U3 | BnageeT: Meroxamnu Bonpocst as cpa-
OMK-1 MareMaTHyeCKUM armapaToM ork-1) JIOKa3aTesIbCTBa yTBEpKAeH i B | 11 IK3aMCHa, 33~
3TOM 00JIACTH ; HABBIKAMHM HcTa, 3afaHmi VI
NIPAKTUYECKOr'0 UCIIOJIb30BaHus | TEKYIICTO KOH-
MaTeMaTU4YECKUX METOAO0B IIPpH TpoJA
QHAJIN3e Pa3INYHBIX 33/1a4
-4 3HATB. MeToIBI 06paboTKH 3 (W14 | 3HaeT: ocroBHBIE METOBI Bompocer s cna-
orik-2 SKCIIEPUMEHTAIBHBIX JAHHBIX OlK-2) 00paboTKH M 9K3aMEHa, 3a-
9KCIEPUMEHTAIBHBIX JAHHBIX “eTa, 3a/latus Ui
TCKYIIETO KOH-
TpOJIA
WJI-5 YMeTh: npumensts Y (-5 | 'Ymeer : pewats Tunossie Bonpocer anst cna-
OlIK-2 MaTeMaTHYECKUe METOJIBI TIPH or-2) 3aJIa4M 110 OCHOBHBIM pazjeiam | 1M SK3aMCHa, 3a-
PELICHUN TUTIOBBIX Kypca, UCTIONIb3YsT METOIBI “eTa, 3a/latus Ui
poheCCHOHAJIBHBIX 3a]1a MaTeMaTHYECKOrO aHaIn3a TEKYIIETO KOH-
TpOJIA
1J1-6 Baaaers: meronamu B (M1-6 Biaaeer: ocnoBubiMu Bonpocst s caa-
OIIK-2 Ol'IK-Z) 4Yuh DJSK3aMcEHa, 3a-

MaAaTEMAaTHYCCKOT'O aHaJIn3a

METOAaMH MaTEMAaTHYICCKOI'O
aHaJIn3a

4era, 3aaHus IS
TEKYyILIEro KOH-
Tpons

4. COAEP) KAHUE JUCHUTIIJINHBbI
4.1. YyeOHO-TEMATHYECKHII IJIaH
Ounas ¢popma o0ydeHus1




KoaunuyecrBo yacos
Homep N
KOHTAKTHO# padoThI ¢
PyGe:x pasie- HaumenoBanue pasjaesia, TeMbl npenojaaBareieM
- Ipakr.
TeMblI Jlekuuu
3aHATHA
1 cemecTp 24 24
1 DJIEMEHTHI JIMTHCHHOU anreOphl. 6 6
PyGes 2 DJeMEHTHl BEKTOPHOH anreOphl. 2 2
1 3 DJIEMEHTHI aHAJTUTHYECKON T€OMETPHH. 6 6
Py6exnbiii koHTpoJib Nel (;romarrHsist KOHTPOJIb-
Has pabota Nel). ] ]
4 BBenenue B MaTeMaTHYECKHUA aHAJIN3. 6 6
PyGesx 5 I[I/Iv(p(bepeHuHanI:Hoe WCYHCIIeHUE QYHKIINH OJ- 4 4
9 HOM epeMEeHHOM.
PyGexub1it KoHTpOIB No 2. (ToMamiHss KOH-
TposbHas pabora Ne2). ] )
2 cemecTp 24 24
PyGex 6 WuTerpanbHoe ucuucienne GyHKIUU OTHOM Tie- 10 10
3 PEMEHHOI.
7 @DYHKIUU HECKOJIbKUX MEPEMEHHBIX. DJIEMEHThI 4 4
TEOPHH TIOJISI.
PyGexubrit koHTpOob Ne3. (momamrHsast KOHTPOJIb-
Hast pabota Ne3). ) )
8 Juddepennmanbapie ypaBHEHHS. 6 6
9 KpaTHble 1 KpUBOJMHENHBIE HHTETPAJIBI. 4 4
Py6exnbiit koHTposab No4. (romMalHss KOHTPOIb-
Has paboTa Ne4). ] ]
3 cemecTp 24 24
PyGesx 10 | YucnoBble U QYHKIMOHAIbHbIE PSIIBI. 8 8
5 PyGexHbIif KOHTposib Ne5. (momamHsas KOHTPOJIb- ) )
Has pabota Ne5).
11 | DneMeHThbl TEOPUH BEPOSTHOCTEH. 8 8
PyGex 12 | DreMeHThl MaTeMAaTHYEeCKON CTAaTHCTUKU. 8 8
6 PyGexxHbIif KOHTpoIb Ne6. (JoMallIHssE KOHTPOJIb-
Has pabota Neb). ) )
Bcero: 72 72

4.2. Coaepxanue JEeKIUOHHbIX 3aHATHI
Tema 1. DireMeHTBI THHEHHOH aJare0pbI
Marpuibl. OcHoBHbIE TOHATHS. JlelicTBUs Haa HUMHU. OnpenenuTeny BTOPOTO U TPETHETO
MOPSIIKOB, UX CBOMCTBA U BBIYUCIICHHE. PerieHne U ucciaenoBaHue CUCTEM JIMHEHWHBIX ypaBHE-
Hui. ®opmynsl Kpamepa. Panr marpunel. MccnenoBanue cuctem JMHEHHBIX ypaBHEHUH. Teo-
pema Kponekepa — Kanemnmu. O6patHast matpunia. Heo6xoanMoe u 10cTaTOYHOE YCIIOBUS €€
cymecTtBoBaHus. [IpuMeHeHrne oOpaTHONW MAaTpHUIBI K PENICHUIO0 JIMHEWHBIX cucTeM. Pemenue
MaTpUYHBIX ypaBHeHUH. JIuHeitHble TpeoOpazoBanus. Pemienre u uccie1oBaHue CUCTEM METO-
nom ["aycca.
Tema 2. D1eMeHTHI BEKTOPHOI aJaredpbl
CxkanspHble U BEKTOpHbIE BeIMYUHBI. OCHOBHBIE MOHATHS. CKaJIsipHOE, BEKTOPHOE U CMe-
LIaHHOE IPOU3BEICHNS BEKTOPOB.
Tema 3. DieMeHTHI AHAJTUTHYECKOH reOMeTPUM



[Tpsamas Ha TuiockocTH. Pasnmuunsie ¢opmbl ypaBHeHus npsimold. Kpussie |l-ro mopsinka.

ITnockocTs 1 npsiMasi B IPOCTPAHCTBE, UX B3AMMHOE PACIIOJIOKEHUE.
Tema 4. BBenenne B MaTeMaTHYeCKH aHATIN3

OcHOBHbBIE MOHATHSA MaTeMaTU4YecKoro aHanusa. [Ipenen mocnenoBaresbHOCTH M (yHK-
nuu. 3ameuarenbHble Ipeaensl. CpaBHEHHME OECKOHEUHO Majblx BeJlW4YMH. HenmpepbpBHOCTH
(yHKLMU B TOYKE U Ha OTPE3KE.

Tema S. IudgdepenunanbHoe nCHUCTIeHUE (PYHKIMU OAHOI IepeMeHHON

ITpousBonnas yHkuu. OCHOBHBIE TEOPEMBI O MPOU3BOAHBIX. OCHOBHBIC IIpaBuUiIa JU}-
¢depennpoBanus ¢pynkuuu. [lonstue nupdepenunana pyHkuuu u ero npuioxenus. [Ipasuio
JlonuTans. DkctpeMyMsl pyHkuu. Heo6xoanMoe n J0CTaTOYHOE YCIOBUSI €T0 CYLECTBOBAHMSL.
BrimykiocTs ¥ BOTHYTOCTh Tpaduka (yHKUMM Ha MHTepBaje. Touku mepernba. ACHUMITOTHI
rpaduka. O0mas cxema ucciieoBaHus (PyHKITUU U TIOCTpOeHUE ee Tpaduka.

Tema 6. UnTerpajibHoe ucuHciaeHne GyHKIMHU OHOI nepeMeHHOil

[ToHsATHE KOMIUIEKCHBIX uuces. Anredpanueckas MU TpUTOHOMETpudeckas (opMa KOM-
IJIEKCHOTO 4yncia. JleMCcTBUs HaJ KOMIUIEKCHBIMU 4yuciaMmu. [IoHsATHE HEeonpeneneHHOro UHTe-
rpaja ero CBOMCTBAa, OCHOBHBIE METObI MHTErpUpoBaHus. [loHsATHE ONpeneneHHoro nHTerpaia
u ero BeluucieHue. HecoOcTBeHHbIE HHTErpaibl IEPBOrO U BTOporo poxa. [Ipuioxenus onpe-
JICJICHHOT O MHTErpajla.

Tema 7. MYHKUMHU HECKOJBbKHUX NlepeMEHHbIX. JJIeMeHTbI TEOPHH I10JIsI

QDYHKIMY HECKOJIBKUX IEPEMEHHBIX, OCHOBHBIE NMOHATUA. YacTHBIE NMPOU3BOAHBIE, MOJ-
HBI nuddepeHran ero NpUMEHEHHEe K MPHOIMKEHHOMY BBIYMCICHUIO. [IpomsBoaHas 1o
HanpaBieHuto. ['pagueHt. DKCTpeMyMbl (DYHKIUMM HECKOJbKUX IepeMeHHbIX. KacarenbHas
IJIOCKOCTh M HOPMaJlb K TIOBEPXHOCTH.

Tema 8. lu¢depenunanbHbie YypAaBHEHHUS

Juddepennnanbaple ypaBHEHUs, OCHOBHBIE MOHATUA. uddepeHunansapie ypaBHEHUS
nepBoro nopsjaka. luddepeHnmanbHble ypaBHEHUs BBICIIUX MOPSAJIKOB. Y paBHEHMs, JOMyCKa-
IOlL[ME TIOHWKEHUE mopsiaka. JIuneitHsle onHOpoaHble AuddepeHnnanbable ypaBHenus I mo-
psKa ¢ TOCTOSHHBIMH KodpduuueHtamu. JIuHeiliHble HEOAHOpPOnAHBIE AMDdepeHrnanbHbIe
YpaBHEHHUS, CTPYKTypa OOIIET0 pelIeHHUs.

Tema 9. KpaTHble 1 KpUBOJIHMHEHbIe HHTErPaJIbl

JIBOMIHOM MHTErpaj, ero CBOMCTBA, BBIUMCIEHUE U NPWIOKEHUS. KpUBOJIHHEWHBIE HHTE-

rpaisl. [ u Il pona. @opmyna I'puna.
Tema 10. YncsioBbie U GyHKIIHOHAIbHBIE PAABI.

Yucnossle paasl. HeoOxo1umblii mpu3HaK cX0IMMOCTH psiaa. JlocTraTouHble MpU3HaKu
CXOJMMOCTH 3HAKOIOJIOKUTENbHBIX PAIOB. 3HAKOTIEPEMEHHbIE PsAIbl. AOCOMIOTHAS U YCIOBHAS
CXOIMMOCTh. 3HaKouepeaytomuecs psaapl. [Ipusnak Jleiionuna. dyHKmoHanbHble psiabl. O0-
JIaCTh CX0AUMOCTH. Paznoskenue QpyHKIMi B creneHHble psiabl. [Ipunoxenue psaoB K npuodau-
’KEHHBIM BbIUUCIIEHUSM. Tpuronomerpudeckue paasl. Paznoxenue GpyHkimii B psix Oypebe.
Tema 11. Dy1eMeHTHI TEOPUH BEPOSATHOCTEH

OnemeHTHl KoMOMHATOpUKH. Kiaccuyeckoe M Te€oMeTpHuYecKoe OMpeaeeHUs BEPOsSTHO-
ctu. Cucrema akcuom Konmoroposa. OCHOBHBIE T€OpEMBI TEOPUHU BeposiTHOCTER. 1loBTOpEHNE
ucneltanuii. ®@opmyna beprymin. CiyuyaliHple BEITUYMHBI. 3aKOHBI PAaCIPEIEICHNs CIydalHbIX
BEIWYUH. YNCIOBBIE XapAKTEPUCTUKN CIyYalHBIX BEJIMYHH.

Tema 12. Di1eMeHTbI MATEMATHYECKON CTATHCTHKH

OCHOBHBIE TOHATUS MAaTEMaTUYECKON CTATUCTUKH M IIPUEMBI CTATUCTHYECKOTO OIMCAHUS.
Cratuctuyeckue OLIEHKM IapaMeTpoOB paclpeneieHus U X cBoicTBa. [locTpoeHne ToueyHBIX
OIICHOK METO/I0M MOMEHTOB M MaKCHMaJbHOIrO IMpaBaonoaodus. VHTepBanbHOE OlICHUBAHUE.
ITocTpoeHre NOBEpUTEIBHBIX MHTEPBAJIOB I IIapaAMETPOB HOPMAJIBHOTO pacupenenerus. IIpo-
BepKa cratuctudeckux runores. Kpurepuu cornacus (Konmoroposa, [Tupcona).

4.3. Coaepxanue MPpaAKTHYECKUX 3aHATHI
Tema 1. Di1eMeHTBI THHEHHOH aJare0pbI



Marpuubl. OcHoBHBIE TTOHATUS. [eficTBust Hag HUMU. ONpeNeanuTeIn BTOPOTO U TPETHETO
MOPSIIKOB, UX CBOMICTBA M BBIYMCIICHHE. PerieHne u ucciaenoBaHue CUCTEM JIMHEWHBIX ypaBHE-
Hui. ®opmynsl Kpamepa. Panr marpuusl. MccnenoBanue cucreM JMHEHHBIX ypaBHeHMM. Teo-
pema Kponekepa — Kanemmu. ObpatHas martpuna. Heobxoaumoe M 10CTaTO4YHOE YCIOBUS €€
cyuiectBoBanus. [IpuMeHenne oOpaTHOW MaTpHUIBl K PEIICHUIO JTUHEWHBIX CUCTEM. PemieHue
MaTpUYHBIX ypaBHeHH. JInHelHble nmpeoOpa3zoBanus. Pemienue u nccinegoBaHue CUCTEM METO-
oM ["aycca.

Tema 2. Ji1eMeHTHI BEKTOPHOM aJredopbl

CxkansipHble ¥ BEKTOpHbIE BeMUUHbI. OCHOBHBIC MOHATHS. CKaJsipHOE, BEKTOPHOE U CMe-
HIaHHOE MPOU3BE/ICHHS BEKTOPOB.

Tema 3. Ji1eMeHTHI AaHAJTUTHYECKOH TeOMeTPUM

[Tpsimast Ha TuiockocTH. Paznmuunbie dopMmel ypaBHeHus npsimoid. Kpusbie Il-ro mopsinka.
ITnockocTh 1 npsiMasi B IPOCTPAHCTBE, UX B3aUMHOE PACIOIOKEHUE.

Tema 4. BBeaenune B MATEeMATHYECCKHUA AHAIHN3

OcHOBHbIE MOHATHS MaTeMaTHYeCKOro aHanusa. lIpenen mocienoBaTelbHOCTH U (QYyHK-
nuu. 3ameuatenbHble mnpeaensl. CpaBHeHHE OECKOHEUHO MajblXx BelW4YMH. HempephIBHOCTH
(YHKIIMM B TOUKE U Ha OTPE3KE.

Tema 5. IuddepenunanbHoe ucuncaeHne PyHKIUH OJHOH NepeMeHHOM

[TpousBonnas ¢ynkur. OCHOBHBIE TEOPEMBI O TTPOU3BOIHBIX. OCHOBHBIE TIpaBHiIa I (-
dbepenuupoBanus Gpynkuuu. [lonarue muddepennnana ynkuuu u ero npunoxenus. [Ipasuno
Jlonurans. Oxcrpemymsbl pyHkiuu. Heo6xoammMoe 1 JOCTaTOYHOE YCIOBUS €0 CYIIECTBOBAHMS.
Breimykiioct 1 BOTHYTOCTh Tpaduka (yHKIMM Ha HHTEepBaie. Touku meperuda. ACHMOTOTHI
rpaduka. O0miast cxema uccie0Banus (PYHKIIUU U IIOCTPOCHHUE ee Tpaduka.

Tema 6. UnTerpanbHoe ucuucjenne GyHKIUN OHOM NepeMeHHOi

[TonsiTue KOMIUIEKCHBIX uucen. AnreOpanyeckass U TPUTOHOMETpHUYecKas (opma KOM-
IJIEKCHOTO uncna. JlecTBusl HaJ KOMIUIEKCHBIMU yuciamu. [oHsTHE HeonmpeneneHHOro UHTe-
rpajga ero CBONCTBa, OCHOBHBIE METO/bl MHTETpUpoBaHus. [IoHATHE ONpeneeHHOro HHTerpaa
U ero BeluucieHue. HecoOcTBeHHBIE HHTErpaibl IEPBOTO U BTOPOro poxa. [Ipunoxkenus ompe-
JICJIEHHOTO MHTETpaa.

Tema 7. MYHKUMU HECKOJBKHUX MepeMEHHbIX. JJIeMEHTbI TEOPHH T0JIsI

OYHKIIUA HECKOJBKUX MEPEMEHHBIX, OCHOBHBIC TOHATHS. YacTHBIE MPOU3BOJHBIE, TOJI-
HBI auddepeHnran ero MpUMEHEHHWe K NpUOIMmKEeHHOMY BblYHMCIeHUIo. [Ipou3BoaHasi 1o
HanpasiieHuto. ['pagueHT. OKcTpeMyMbl (YHKLIMM HECKOJIbKHMX IepeMeHHbIX. KacarenbHas
MJIOCKOCTh M HOPMaJlb K TOBEPXHOCTH.

Tema 8. lu¢pdepeHunanbHbIe YPABHEHHUS

Huddepenunansubie ypaBHEHHs, OCHOBHbIe ToHsATHS. Juddepennuanpabpie ypaBHEHUS
nepBoro nopsaka. JuddepeHunanbHble ypaBHEHNs BBICIIUX MOPSIKOB. Y PaBHEHHUS, JOMyCKa-
IOI[Ue TIOHWXKEeHUe mopsaka. JluneitHsie omHOpoaHble AuddepeHransupie ypaBaenus 11 mo-
psAIKa C TIOCTOSSHHBIMH Kod(duimentamu. JIuHeiHble HeogHOpOAHBIE nuddepeHITnaTbHbIC
ypaBHEHHMsI, CTPYKTYpa OOILEro pereHus.

Tema 9. KpaTHble 1 KpUBOJIMHEHbIE HHTETPAJIbI

JIBOIHOI MHTErpajl, ero CBOMCTBA, BBIYMCICHUE U NpWIoKeHUs. KpuBonuHeliHble UHTE-
rpainsbl. [ u Il pona. @opmyna I'puna.

Tema 10. YncsoBbie U QyHKIIHOHAIbHBIC PA/ABI.

Yucnoseie psiabl. HeoOX0oauMBbIiA TPU3HAK CXOUMOCTH psifa. JlocTaTouHbIe MpU3HAKH
CXOJMMOCTH 3HAKOMOJIOKUTEIBHBIX PSAIOB. 3HAKOTIEPEMEHHBIE PSAIbl. AOCONIOTHAS U YCIOBHAS
CXOAMMOCTh. 3HaKouepeaytouecs psaasl. [Ipusnak JleiiOnuna. @yHKiHoHaIbHbIE psiibl. O06-
JacTh cXOAUMOCTH. Pasznoskenue GyHKIM B cTeneHHbIe psiabl. [Ipunoxenne psaoB K mpuodIu-
YKEHHBIM BBIUHUCIIEHUSAM. TpUTrOHOMETpUYecKre psabl. Paznoxenue ¢hyakumii B psag Oypee.
Tema 11. D1eMeHTHI TeOPHH BepOSATHOCTEH

DOnemeHTHl KOMOMHAaTOpUKH. Kiaccuueckoe M reoMeTpUdecKoe OMpeeleHHs] BEpPOsSTHO-
ctu. Cucrema akcuom Konmoroposa. OCHOBHBIE T€OpeMbl T€OpUHU BeposiTHOCTEH. [loBTOpEeHue



ucneltanuii. ®opmyna beprymnu. CioyuaiiHble BETUUYMHBI. 3aKOHBI PACIpPEEIICHUs CIy4YailHbIX
BEJIMYMH. YUCIIOBBIE XapaKTEPUCTUKHU CIIy4aliHbIX BEJIUYMH.
Tema 12. Di1ieMeHTbI MAaTEeMATHYECKON CTATHCTHUKH

OcHOBHBIE OHATHS MATEMAaTUYECKOW CTATUCTUKU U IIPUEMBI CTATUCTHYECKOTO ONMCAHUS.
CratucTuyeckue OLIEHKM IapaMeTpoOB paclpeneieHuss U ux cBoicTBa. [locTpoeHne ToueuHbIX
OLIEHOK METOJIOM MOMEHTOB M MaKCHMAJIBHOIO IpaBjononodus. MHTepBaibpHOE OLIEHUBAHMUE.
ITocTpoeHne nOBEpUTEIBHBIX UHTEPBAJIOB I IapAMETPOB HOPMAJIBHOTO pacupeaeneHus. 1Ipo-
Bepka craructuueckux runore3. Kpurepuu cornacus (Konmoroposa, I[Tupcona).

4.4. KonTpoJbHasi padora (/151 00y4yarommxcsi 32049Hoil popMbl 00yueHus1)

B I cemectpe BbIoONHsETCS KOHTPOJIbHAs padoTa Ne 1, KOTOpast COAEPKUT 3a7auu 1O
paszzaenam: «JeMEHThl JUHEHHON anreOppl, aHAIUTUYECKON T€OMETPUHN U JIEMEHTHI BEKTOPHOU
anreOpel», «BBenenue B marematnueckuil ananus. Juddepennuansnoe ncunciaenue QyHKIUN
OJIHOM NEpEMEHHON».

Bo II cemectpe BBIMONHSICTCS KOHTpOJIbHAs padoTa No2, KoTopas COACPKHUT 3ahadd IO
pasnenam: «HTerpanbHoe HcuMcaeHue (PyHKIUMN OAHON NepeMeHHOM», «DyHKIIMHU HECKOJIbKUX
NEpEeMEHHBIX. DIIeMeHTHI Teopun noiisi. J{uddepennmansapie ypaBHeHus. KpatHeie 1 KpuBOJIH-
HEIHBIE UHTETPAJIBI».

B 1l cemectpe BbImoONHSIETCST KOHTpOJbHAs padora Ne3, xoTopasi COACPKUT 3aJaduu IO
pazznenam: «HucnoBsle U (YHKIMOHAIBHBIE PsIJIbl. DJIEMEHThI TEOPUHU BEPOSITHOCTENH. DJIEMEHTHI
MaTeMaTUYECKON CTaTUCTUKNY.

5. METOAUYECKHUE YKA3ZAHUA JJI5S1 OBYYAIOIIUXCA
1O OCBOEHUMIO JNCHUITJIMHBbI

IIpu npociyliMBaHUU JIEKIUH PEKOMEHAYETCSI B KOHCIIEKTE OTMEUYaTh BCE BAJKHBIE MO-
MEHTBI, Ha KOTOPBIX 3a0CTPsIET BHUMAaHUE MIPENoJaBaTellb, B YACTHOCTU T€, KOTOPbIE HaIlpaBlie-
Hbl Ha KQUECTBEHHOE BBINOJIHEHHE COOTBETCTBYIOIEH MPAaKTUUECKOM paboThI.

[IpenogaBaTeneM 3amyiaHMPOBAHO HCIOJB30BAaHUE MPHU UYTEHUU JIEKIUH TEXHOJIOTHH
yuebHoil nuckyccuu. [Toatomy pekomenayercst GuKCUpoBaTh A ce0si HHTEPECHbIE MOMEHTHI C
LEJIbI0 UX aKTUBHOTO OOCYXAEHMSI Ha JUCKYCCUU B KOHIIE JIEKIIUH.

Jlist TeKyIiero KOHTPOJs YCIEeBaeMOCTH MO OYHOU (opMme oOyueHUs mpernojaBareneM
HCIIOJIb3YETCS OaJlIIbHO-PEUTUHIOBasI CUCTEMa KOHTPOJIS U OLIEHKHU aKaJJeMUYECKON aKTUBHOCTHU
oOyuyaromuxcs. [103ToMy HacTOsATETLHO PEeKOMEHAYeTCs TIIATeNbHO NMpOopadaThiBaTh MaTepuall
JUCIIUIUIMHBI IPU CaMOCTOSITENIbHON paboTe, y4acTBOBaTh BO Bcex (popmax oOCYKIEHHS U B3a-
MMOJICHCTBUS, KaK Ha JIEKIHAX, TaK U Ha IPAKTUYECKUX B LEJSX JIYUIIEro OCBOEHUSI MaTepuaia
Y TIOJTy4EHHS BBICOKOM OLIEHKH MO Pe3yJbTaTaM OCBOCHUS IUCLUILTHUHBIL.

BeinmonHenue camMocToATeNbHON paboThl MOJpa3yMeBaeT CaMOCTOSITENIbHOE H3ydeHHE
pa3zenoB JUCHUILIMHBL, TOJATOTOBKY K PYOEKHBIM KOHTPOJISAM (11 oOydaromuxcst OyHOU 00y-
YEeHMUsI), IOJATOTOBKY K 3K3aMEHY U 3aUeTy.

PexoMeHnyeMasi Tpy10€MKOCTh CAaMOCTOSITENILHOM paboThI Mpe/icTaBIeHa B TaOIuLIE:

PexomeHyeMblii pe:kuM CaMOCTOATEILHON padoThl

Pexomennyemast
HanmeHnoBanue TPYAOEMKOCTb,
BH/1a CAMOCTOSITeJIbHOM PadoThI aKaJ. yac.

Ounas ¢popma o0yueHust
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DJeMeHTHI JINHEHHOH anreOpsl. 10

DJIEMEHTHI BEKTOPHOM alreOphI. 10
DnEeMEHTHI aHAIUTUYECKOW TEOMETPUH. 10
BBenenue B MaTeMaTHYECKHUA aHAJIN3. 10
JuddepernnansHoe ncyucieHue GyHKINA OTHON Tepe-

MEHHOM. 10
WNuTterpanbHoe ncunciaeHne GyHKIUU OJHON IepeMeHHOM. 12
OyHKIIUY HECKOJILKUX MTEPEMEHHBIX. DJIEMEHThI TEOPHU 10
OJISL. 10
Huddepennmanpabie ypaBHEHUS. 10
UucnoBbie U QYHKIIMOHATBHBIE PSIIBL. 10
KpatHbie 1 KpHBOJIMHEHHBIC HHTETPAJIBL. 10
DNEeMEHTBI TEOPUH BEPOSITHOCTEH. 20

DJeMEHTHl MaTeMaTHYEeCKON CTaTHCTHKH.

IMoaroroBka K py0e:KHBIM KOHTPOJISAM 12
(1m0 2 yaca Ha KaxKAbIil py0ex).
IHoaroroBka K NpakTHYECKUM 3aHATHIAM 72

(mo 2 yaca Ha KaxK/JI0e 3aHsITHE).

BrinoJiHeHHe KOHTPOJIbHOI PadoThI. -

IoaroroBka K 3K3aMeHy, 3a4€Ty. 72
BCEro 288

6. ®OHJA OHEHOYHbIX CPEACTB JIsI ATTECTALUUA IO JUCHHUIIJIMHE
6.1. [lepeyeHb OLIEHOYHBIX CPEACTB

1. bannbHO-peHTHHIOBasE cHUCTeMa KOHTPOJIA M OLEHKH aKaJeMHUYECKOW aKTUBHOCTH 00ydaro-
mmxcs (a1 ouHoU OpMbI 00yUEHHUS).

2. baHk 3a1aHuil K pyOexHbIM KOHTpoJsiM Nel- Ne6 (a1t ouHOM popMbI 00ydeHus).

3. IlepedyeHb BOIIPOCOB K SK3aMEHY/3a4eTy.

6.2. Cucrema 0a/lIbHO-PEUTHHIOBOM OLICHKH
padoThl 00Y4AKIIMXCS M0 JUCHUILINHE

Ne | Haumenona-
Conepxanue
HUE
Ounasi popma odyuenus 1(2, 3) cemectp
1 | Pacnpenene- Pacrnipenenenue 6ammoB
HHe 0aJIoB 3a Ioce- Py6exublit
CEMECTPBI T10 i -
p WEHHE | o e e Ha PyOexHbIli KOH KOHTPOJIb dK3a-
BHJIaM yue0- Bun JIEKITHA — Tpoib Nel (Ne3, No2 (Ned, MEH
HOI paboTEHI, 7 -
p y4eOHOU | | Impak CKHX 3aH5- Nes) Neb6) (3a-
CpOKHU Cc1a4uun pa6OTI>I: THYC- (momanrHsst KOH- (moMarnrHsist
< THAX 4er)
yuaeOHO¥ pa- CKHX TposbHAs paboTa) KOHTPOJbHAs
00THI (10BO- 3aHATUN pabora)
AATCS 10
CBENECHMS bannpnas
Oﬁyqammnx- OLIeHKa:! 210 24 210 12 210 17 210 17 210 30
sl HA IEPBOM '

10




y4eOHOM 3a-
HATHH)

ITpume-
YaHUS:

12nekmu
# (mo 1
Oanny),
12
MIPAKTUK
(mo 1
bamy),

12 mpakTu-

YECKUX 3a-

HsTHH 110 1
Oamty

Ha 7-i negene ot 0
1o 17 6amnos.
B ciydae HecBoe-
BPEMCHHON cllauu
U 3alluThl OJHOM
U3 TEM KOHTPOIb-
HOW paboThbl, OHa
onenuBaercss ot 0
mo 14 oOGammoB (B
cIy4ae caadd Ha
OJIHy HEJENI0 T03-
K€ YCTaHOBJICHHO-
ro cpoka ) u ot 0
no 11 OGamnoB (B
cly4yae cJIaud Ha
JIBE HEJIENH TI03XKe
YCTaHOBJIEHHOTO
CpOKa).

Ha 12-i1 He-
nene ot 0 mo
17 6amios.
B ciyyae

HECBOEBpE-
MEHHOU cJa-
YU U 3aIUTHI
OJHOU u3
TeM KOH-
TPOJIBHOMI
paboTel, OHa
OIIEHHBAETCS
or 0 mo 14
OamioB (B
cy4ae cra-
Yl Ha OJHY
HEZEII0
Mo3KE yCTa-
HOBJICHHOTO
Cpoka ) U OT
0 mo 11 Oan-
noB (B ciy-
yae cJadd Ha
JIBE HEIeIH
MO3XKEe YyCTa-
HOBJICHHOTO
CpoKa).

Kputepuii mepecuera 6an-
JIOB B TPaIULMOHHYIO
OIICHKY TI0 UTOraM pabOThI
B CEMECTpE U 3aueTa

60 1 meHee 0aIOB — HEYAOBJIETBOPUTENBHO (HE 3a4TEHO);
61...73 — yIOBIETBOPUTENHHO (3aYTEHO);
74... 90 — xoporio;
91...100 — oTnnuHo
74... 90 — xopo1o;
91...100 — oTmyHO
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3 | Kpurepuu nomycka k mpo-
MEXYTOYHOU aTTeCTaluH,
BO3MOXXKHOCTH TIOTyYCHHS
aBTOMATHYECKOTO 3a4eTa
(PK3aMEHAITMOHHOH OIICH-
KH) 110 TUCIHUILTAHE, BO3-
MOYKHOCTH MOJTYy4eHUs 60-
HYCHBIX 0aJlIOB

s momycka K MPOMEXYTOYHON aTTeCTalluy MO JUCLUIUIMHE 32
ceMecTp OoOyJaroHuics 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
JIOIYCKAaeTCH.

st momydeHus sK3aMeHa WM 3adeTa 06e3 IpOBEICHHUS MPOLeTy-
pBl  TPOMEXYTOYHOW aTTecTalu oOOydaromieMmycs HEeoOXOAMMO
HaOpaTh B XOZ€ TEKYILEro U pyOeKHBIX KOHTpoJIeH He MeHee 61 Oa-
na. B aToM cirydae utor 6ayibHOM OIEHKH, TTOTy9aeMOi 00yJaronM-
Csl, OTIpEe/IENACTCS 10 KOJIMYECTBY OalIOB, HAOpAaHHBIX UM B XOJE Te-
KyIlero u pyOexHbIXx KoHTpousei. [Ipu 3ToM, Ha yCMOTpeHHEe Mperno-
JaBatens, OajulbHAasl OLIEHKA OOyYaroIlerocsi MOXXeT OBbITh MOBBILICHA
3a CYET MOJIY4EHUs IOMOJHUTEIbHBIX OalIOB 32 aKageMUYECKYyHO0 aK-
TUBHOCTb.

OOyyJaromuiicsi, UMEIONMA TPaBO Ha IOJYYEeHHWE OIEHKH 0e3
MIPOBEICHHS MPOLEAYPHl MPOMEXYTOUHON aTTECTalliH, MOXET IOBbI-
CUTH €€ NIYTEM CAauu aTTCCTAlMOHHOI'O0 HCIIBITAHUA. B cjIydac mojy-
YeHHsI 00YJarOIIUMCS Ha aTTECTAIlMOHHOM MCIIbITaHUU () 0aJJIOB UTOT
0aJUIbHON OLICHKH 0 AUCLMIUIMHE HE CHI)KACTCH.

3a  akaJeMHUYeCKyl0 aKTHBHOCTh B  XOJ€  OCBOCHHS
JTUCIMIUIMHBI, y4YacTHE€ B Yy4YeOHOH, Hay4YHO-HCCIIEIOBaTEIIbCKOM,
CIIOPTUBHOM, KyJTBTYPHO-TBOPYECKON M OOIIECTBEHHOH NEATEIHHOCTH
oOyJaromemMycsi MOTYT OBITh HAYHCIICHBI JOMONHUTENbHBIC OajlTbl.
MakcuManbHOE ~ KOJMYECTBO  JIOMIONHHUTENBHBIX  OajuloB 32
aKaJeMHYECKYI0 aKTUBHOCTB cocTasisdeT 30.

OcHOBaHMEM JJsl TIONyYEHHS MAOTOJHUTENbHBIX OaJlioB
ABJIIFOTCA:
= BBIIIOJTHECHUEC JOIMOJTHUTCIIBHBIX 33}13HI/II\/’I 10 JUCHUIITINHE,
JOTIOJTHUTEIIbHBIE OaJIJIbl HAUHCIIIOTCS IPETIoIaBaTesIeM;
- yyacTM€ B TEUEHHE ceMecTpa B  y4eOHOW, Hay4yHO-
HACCIIEA0BATENbCKONW,  CIOPTHBHOM,  KYJIbTYpHO-TBOPYECKOHM M
oOmmecTBeHHOM nesarensHocTr K'Y,

4 | ®opMebl 1 BB yueOHOI
paboThI JIs HEYCIIEBAIO-
IUX (BOCCTAHOBHBILIUXCS
Ha Kypce o0ydeHus) o0y-
YAIOIIMXCS JUIS TTOJTyYEeHHS
HEIOCTAIOMINX 0aJIOB B
KOHIIE CeMecTpa

B cnyuae ecnu x mpoMeXKyTOYHOH arTecTanuu (dK3aMeHy, 3ade-
Ty) HaOpaHa cymMa MeHee 51 Oamna, oOydaromeMmycs HE0OXOAUMO
HaOpaTh HEJOCTAOIIEe KOJMYSCTBO OAJIOB 32 CUET BBIMOJHEHHS JI0-
MTOJTHUTENbHBIX 3aJaHui, JO KOHIA MOCIHeAHEH (3a4eTHOW) Hemean
ceMecTpa.

JImkBugamus akaJeMHYECKUX 3aJ0JDKSHHOCTEH, BO3HUKIIUX H3-
3a pa3HOCTH B y4eOHBIX TUTaHAX MPH MEPEBOJIE WA BOCCTAHOBIICHUH,
MIPOBOANTCS ITyTeM BBITIOJHEHHUS TOTIOTHHUTENBHBIX 331aHnH, hopMa u
00BEeM KOTOPBIX ONPEICIISIETCS MPEIOAaBaTeIICM.

6.3. Ilpoueaypa oueHuBaHUs Pe3yIbTATOB OCBOCHHS M CHUILIIHHbBI

Py0exHble KOHTPOJIM MPOBOAATCS B (pOopMe JOMAITHUX KOHTPOJBHBIX paboT. Ilo pesynnb-
TaTaM KOHTPOJBHOW PabOTHI BHICTABISIOTCS OalTbl 32 PYOEKHBIH KOHTPOIb (CM. IyHKT 6.2).
[Tepen mpoBeneHnEeM KaKI0TO PyOEKHOTO KOHTPOJIS MPEToaBaTesb MpopadaThiBaeT ¢ 00yda-
IOIIMMHUCS OCHOBHOIM Marepuan COOTBETCTBYIOIIMX Pa3JesioB JUCHMIUIMHBI B (OpMe KpaTKoi
JEKIH-AUCKYCCHH. TeKyIIHiA KOHTPOJIb OCYIIECTBIISIETCS] B BHJIE KOHTPOJISI TOCEIICHUS JIEKITHI
Y OLIEHUBAsi aKTUBHOCTHU CTYJICHTA Ha NMPaKTHUECKUX 3aHATUAX. OOydaromumcs 3a04HOi (HOpMbI
oOydeHus /10 dK3aMeHa (3adeTa) HeOOXOAMMO BBIMIOJHUTH KOHTPOJbHBIE pabOThl (IO OJHOW B

Ka)KIOM CEMECTpE).

Dk3aMeH (3a4eT) MPOBOAUTCS B TPAAUIIMOHHON (hopme o Omeram. B Ouiere nBa Teo-
PUTHYECKHUX BOMIpoOca U ABa mpumepa. Kaxaplii mpaBUIbHO U MOJIHO H3J0XKEHHBIA TEOPUTHYE-
CKHI BOIIPOC OIICHUBAETCS B 7 0a/UIOB, KaXKbIi MPaBUIBHBIN U TOCTATOYHO OOOCHOBAHHBIA OT-
BET B pEIICHMH 3a1ad - 8§ 6amuioB. Bpems, oTBonumoe oOydaromemMycsi Ha 3K3aMEeHaIlMOHHBIN
owuer, cocTaBiseT 1,5 acTpOHOMUYECKOTO Jaca.
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N

10.

Pe3ynbTaThl TEKymero KOHTPOJIsS yCIEBAEMOCTH U 3K3aMeHa (3adeTa) 3aHOCSTCS MPEero-
JlaBaTeseM B SK3aMEHALMOHHYIO BEAOMOCTb, KOTOpas CAAETCS B OpraHU3allMOHHBIN OTAEN UH-
CTUTYTa B JICHb 9K3aMeHa (3aueTa), a TAK)KE BBICTABIISIOTCS B 3aUSTHYIO KHH)KKY 00y4aromerocs.

6.4. HpI/IMepr OLHCHOYHBIX CPEACTB AJHA pyﬁemm,lx KOHTpOJ’Ieﬁ H IK3aME€Ha UJIM 3a4YeTa
Pyéesicnvtit konmpos Nel. (ToManIHsIs KOHTPOJIbLHAasI padoTa Nel)

2X + X, + X3 =2,
Pemmnts cucteMy ¢ MOMOLIBIO OOPATHOM MATPULBL: < X, +3X, + X; =5,

X, + X, +5X; =—7.

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

X + X, = X3 =X, =95,
2X + X, + 2%, + X, =1,
Pemnts cucremy meronom I'aycca:
=X, —2X, — X3 + X, =4,
—2X, — X, + X3 + X, = —6.
Jlokasars, uto BexTopsl & =1{1,3,2}, b ={2,2,3}, T={3,11} oGpasyor 6a3uc, u pasnoKuTh

BEKTOD I10 3TOMY 0a3ucy.
y I e e I |
Haiitu yron Mesxay Bekropamu pu @, ecan p=M+20, =M -, |m|=|A|=2, (M, n)=§.

Jansl koopauHaThl BepIMH nupamMuabl A1424344. CpeacTBaMu BEKTOPHOM anreOpbl HAMTH:
1) yron mexnay péopamu 414> u A144;2) mnomans rpanu A142A43; 3) mpoekiuio BekTopa A143 Ha
BekTOp A144; 4) 006éM iupamunl 41(8, 6, 4), A2(10, 5, 5), 43(5, 6, 8), 44(8, 10, 7).

[ToCTPOHTD IMHUIO X =2 ++/4—Yy* —6Y.

CocraBUTh ypaBHEHHE MPSIMOM, MpoXojsmiell uepe3 Touky B (-6, —4) meprneHIuKyIspHO
npsmoit, nmpoxo et yepes touku 4 (-10, -1) u C (6, 1).
x-1 y-2 z+2
1 2 3

Haittn ypaBHEHHE MIIOCKOCTH, TPOXOAIIEH Yepe3 MPAMYIO

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

, 1 TOUKY

Pyéesicnvtit konmpons Ne2. (noManiHssi KOHTPOJIbHasi padora Ne2)

1. Haiitu npeaensl pyHKIMiA, He npuMeHsis npasuio Jlonurans.

o 1-2x° C JA+x—+Ja—x C(x+3Y . 2x*+5x+3
a)llm—2;6)llm ;B) lim| —— ;r)llmz—.
x—0 A1+ X + X x—0 3x xoo\ X — 2 x->-1 X +X
1
2—X

2. Jlana ¢ynxmus f(X) = 9° " u nBa 3mayenms aprymenta X; = 0; Xo = 2. Tpebyercs:
1) ycTaHOBUTB, SBIAETCS JIM JaHHAs (DYHKIMS HENPEPBIBHOM MM Pa3pbIBHOW Ui KaXKIOTO U3
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JAHHBIX 3HAYEHUI apryMeHTa; 2) B CIydae pa3pbiBa ONPEAEIUTh, KAKOTO OH POJa.
X+2,Xx<1,
3. Mana ¢yHkums ¢ (x)=Ix2+2,1<x <2 Haiitu Touku paspbiBa (QYHKIUH, €CIH OHHU

3X.

CYIIECTBYIOT U OIPE/ICIUTh XapakTep pa3pbiBa. Crenarh 4epTex.

) [2. 2 .
4. HaiiTi TpOM3BOIHbIE JAHHBIX (QYHKIIMH: a) arcsm% =eV';6) y=xSn3x,

y y =In (l+t +t2)
5. Haiitu npoun3BogHyr0 QYHKIIUH, 3aJaHHON TTapaMeTPUUCCKH: :
y =arcsint®

X
6. Hccnenopats MeTonamMu M PepeHIHanbHOr0 HCUUCIECHNS QYHKIUIO Y = ,

+3

HCIIOJIB3Y: PE3YJIbTAThI UCCICAOBAHUA ITIOCTPOUTDH I‘pa(bI/IK.
X —X
e” —e
7 . Beraucnuthb npenen, npuMeHss npaswio Jlonuransa:  |jm ———— .
x=0 In(1+ X)

Pyoescnvtit konmpono Ne3. (moManiHsAsE KOHTPOJIbHasi padoTa Ne3)

1. Haiftu HeonpeeneHHbIe HHTETPAIIBI.

3 2 H
a)J3+\/X_—2de 6] sin2x q I1 2X — X2

X. B dx. ) [sin?(1- x)dx.
1+3c0s2x 1+ x?
/_ 2
1) f 2x-13 dx. e)jl—x dx.m)jx20052xdx.
J3x2 —3x—16 X

dx.
1+3¥X+1NX+1

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

3x +13 ] 1-Jx+1
3)I(x—l)(x2+2x+5) o I(
dx
I5+23inx+3cosx

J3
2. BBIYHCIUTD OTpe/IeTICHHBII HHTETPa: J. X1+ x*dx.

3. BeuucnuTh (¢ TOYHOCTBIO 70 ABYX 3HAKOB IOCIE 3alsATON) IJI0Malb (PUTyphl, OrpaHUYEeHHON

YKa3aHHBIMHU JIMHUAME: O = 3/COS 2¢0.

4. BeruncnuTh (C TOUHOCTBIO /10 IBYX 3HAKOB MOCIE 3aMsATON) ATUHY AYTH TaHHOM JTMHUU:
x=2¢0s’t, y=2sin’t.

5. BbaucauTs (¢ TOYHOCTBIO IO IBYX 3HAKOB IOCIIE 3aMsATO) 00beM Tela, MoTy4YeHHOro Bpa-

meHueM ¢urypst @ BOKpyr ykazaHHOI OCH KOOpAMHAT: y2:4-x, x=0, Oy.

6. BpruncianTh HeCOOCTBEHHbBIE MHTETPAJIbl MIIH JI0OKA3aTh UX PACXOJAUMOCTb:

2 J. xdx ) J- dx
116x* +1° 13/2-4x
7. aus! pyHKIms Z = X2 + Xy + V2, Touka A(1; 1) u Bextop a = 2i - j. Haitru:
a) grad z B Touke A; 6) IpOU3BOIHYIO (DYHKIIMIO Z B TOUKE A TI0 HAlpaBJICHUIO BEKTOPA 4.
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y . Iloka3arn, uTo 1 Q

S lo_z
(x* —y?)® X ox y oy y?

8. lana ¢pyHKIMS Z =

Pybesncuntit konmpoo Ned, (noManiHssi KOHTPOJIbHast padoTa Ned)

1. Pemmts quddepeHnmanbable ypaBHEHHUS.
a) (x* +1)y’dx + (1-y?)x%dy =0; y(1)=1.
6) y’dx —(x* —xy)dy=0.
B) Y’ — yctgx = cosec X.
DXy =(y')".
m Yy +2y'-3y=e”.
e) V' +3y' =4cos3x.

2. Berancnutb .f _[ (x + y) dxdy, rae o6nacts D orpanudeHa THHAAMHA Y- =2X, X+y=4.

D
3. BblunciauTh MOMEHT MHEPILIUHU TUIOCKOW (UTYphI, OTPaHUYCHHOM apaGonoil y*=4x u mnpsi-
Moil x+y=3, orHOocuTeNnbHO ocu OY.
4. Boruncnuth 00beM Tella, OTPAaHUYEHHOTO TMOBEPXHOCTSIMH: Z= 4-y2; z=0; x2+y2:4. Crnenatb
YepTeK.

5. BbluMcauTh KpUBOJMHEHHBIH HHTErpal jyzds, rie C - mepBas apka IMKJIOUIBL:
c

x=a (t—sint)
{y a(l-cost)’ Ost< 2z,

6. IIpeoOpa3zoBaTh KPUBOJIMHEHHBIN HHTETPAJ B TBOWHON 1 BBIYUCIHUTD €TO:

f(x2 —2y)dx + xydy, rae C -KOHTYp, orpaHHYHBarONIHil 06macTe:X=y; y=0; X’+y?=1, x>0.
c

Pyoesicnvtit konmpons Ne5. (moManrHsisi KOHTPoJIbHasi padoTa Ne5)

1
1. UccnenoBaTh Ha CXOOUMOCTD PSIIBL. ) E +—+—F+..; 0) Z

22 23 “~n-cos’n’
© 2n-1 21 3! 41

B) ; rN—+—+——+
ZyJ‘n 10 10% 10°
2. I/ICCJ'ICI[OBaTB Ha a6COJ'IIOTHyIO nu YCJ'IOBHYIO CXOANUMOCThb:
1
n+2
nxsing (=1) (2+ﬁ)

; B)i

n=1 5n
x2 x3 . (x+2)

+ .
TN AN 3+f %

4. PaznoxuTh B CTETIEHHOH psAf 10 cTeneHsM (X-1) pynkuuio Y =€ 2,

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

3. Haiiti o6nactu cXOAUMOCTH PSIOB: a)
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Lsinx
5. Pazmaras moapiHTErpadbHy0 (GYHKIMIO B PSiJl, BEIYUCIUTH MHTETPa I ——dX ¢ Touno-
X

05
ctiio 10 0,001.
6. Haiitu yeThIpe mepBhIX YiIeHA Pa3/IOKEHHUS B CTEEHHOU psj pemmenus Y(X) auddepeHiuais-

HOro ypaBHeHus y' = x2y? —e* | ynoBinerBopsiommero HadambHbM yeioBusm: Y(0)=1.
7. Paznoxuts B psia Oypre GyHKIu0 Y =X +3 B unTepBanax: a)(—z,7); 6)(0;27); B)(-2;2).

Pybesncuntit konmpoo Ne6. (moMalIHsAs KOHTPOJIbHasi padoTa Ne6)

1. B nByx smmMkax Haxonaarcs ropHele noponasl. B mepsom — 10 mopoa, u3 Hux 3
MUHEPaIbHOIO MPOUCXOKIAEHUS, BO — BTOPOM — 15 mopoJ, U3 HUX 6 MHUHEpPaJIbHOI'O IIPOUC-
XOXKIeHMs. M3 kaxaoro siuka Hayiadyy BeIHUMaeTcs 1o 2 nopoasl. Haiitu BeposTHOCTH TO-
r0, YTO BBIHYTBIE ITOPOJIbI — MUHEPAJILHOTO TPOUCX 0K ICHHUSL.

2. Crynent 3Haer 45 wum3 60 BompocoB mnporpammbl. Kaxaplii SK3aMeHAIMOHHBIN
OWJeT COAepX UT TpU Bompoca. HalTh BepoATHOCTb TOTO, 4YTO CTYACHT 3HAET:
a) BCe TpH BOMpOca; 0) TOJIBKO JIBa BOMPOCA; B) TOJBKO OJIMH BOIPOC IK3aMEHAIMOHHOTO OH-
jeTa.

3. [Ilpu mepexiiagplBaHuM B YPHY TIIATEIBHO MepeMenIanHbix 20 mapos, U3 KOTOPhIX 12 Oenbix
U 8 KpacHbIX, OJMH IIap HEM3BECTHOIO LBeTa 3arepsuics. M3 ocraBmuxcs 19 mapos Haymauy
U3BJIEKAIOT OAMH map. KakoBa BEpOATHOCTb TOTO, YTO OH OKayKeTcsl OenbiM?

4. B maprum u3z 11 perameii umeercs 7 craHmapTHbiX. Hayram Oepyres 3 neranu.
CocrtaBuTh  psJ  pacmpelelieHuss 4uciaa  CTaHAApTHBIX  JeTajedl  cpeau  Tpex
BbIOpaHHbIX. HailTu Marematuyeckoe OXHUJAaHUE U JUCIEPCHIO OSTOM  CIydyallHOM
BEJIMYMHBI.

5. Cnyuwaiimas Benumuuna X  3amaHa  QYHKIMEH —pacrpeeeHus F(X). Haiitu:

a) MJIOTHOCTh PacHpesieNieHHs] BEpOSITHOCTEH; ) MaTeMaTHYeCKOe OXHJIAaHUE U JTUCIIEPCHIO
CIly4aiiHOM BeNUYMHBI X; B) BEPOATHOCTh TOTO, UTO CIIy4aiiHas BEJIMYMHA IIPUMET 3HAUCHHE

W3 HHTEpBaJIa 1.1
3'2)

0, x<0;
F(X)=1x° 0<x<l
1 x>1.

6. HccnemoBatensimu ycraHOBIEHO, 9TO 20% IIKOTPHUKOB HE 3HAOT MPABWIJI YIHMYHOTO JIBH-
xeHus. B cnydaiinoil Beiobopke 1600 yueHnkoB. CKOJIBKO YU€HUKOB 3HAIOT MpaBUjia yIHUYHO-
ro JIBU>KEHUsI ¢ rapaHTheit B 95%7?

7. B ypne a Oenbix u b kpacHbIx mapos. Hayran Beiaumarot k mapos (k <a + b). Haiitu mate-
MaTHYECKOEe OKUAAHHUE U AUCIIEPCHUIO YHCIIa BBIHYTHIX O€NbIX IapOB.

8. ITycts 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 BAPHAIIMOHHEIN PsiT; 0) MOCTPOUTH MOJIUTOH OTHOCHTEIBHBIX YacTOT;

B) COCTABUTh IMITUPUUYECKYIO (DYHKIIMIO pacIipeiesieHUs] U MOCTPOUTH €€ rpaduk.

9. Ucnonp3yst 3HaYeHNE BHIOOPKH 3a7aul |, HAWTH YMCIIOBBIE XapaKTEPUCTHUKU BaPHAIIMOHHOTO
psina: cpegHee apupmMeTuyecKoe, AUCIEPCHIo, CpeHee KBaIpaTHIecKoe OTKIIOHEHUE, MOy, Me-
JMaHy, pa3Max.

10. Wcnonb3ys 3HaueHUE BBHIOOPKH 3a1aud |, mpearmosnarasi, 4YTo BBIOOpKA IMOJIyu€Ha W3 HOP-
MaJIbHO pacIpeeJICHHOW COBOKYITHOCTH, HAWTH JJOBEPUTEIbHBIC UHTEPBAIBI IJIs1 BHIOOPOYHOTO
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CpCaHCro U BI:I60pO‘IHOFO CpCAHCTO KBAAPATUUICCKOTO OTKIIOHCHHS IMPU 3aﬂaHHOﬁ HaOaCXHOCTH

Y =0,95.
IlepeyeHb BONpPoOCOB K 3k3amMeHy 1 cemecTp
(17151 04HOI M 3204HOM PopMBbI 00yUEeHMST)

1. Marpunpl. OcHOBHBIC TOHATHS. Buasl MaTpuil. JlelicTBUS HaJ MaTPUIIAMH.

2. Tlonsarue onpenenuteneii 2-ro U 3-T0 MOPSAIKOB, UX CBOMCTBA M BHIYMCIICHUE.

3. MuHop snemenTta. Anredpanyeckoe JgonosiHeHue 3nemenTta. OOpamenue marpunbl. He-
00X0AMMOE U IOCTaTOYHOE YCIOBUS CYIIECTBOBAHUS OOPAaTHON MAaTPHIIBI.

4. Pemenue MaTpu4HbIX ypaBHeHHi. [IpaBmiio Kpamepa.

5. IlonsaTue nuHelHoro mpocrpaHcTBa. JIMHENHO He3aBUCHMBIE BEKTOPHI. Pa3smepHOCTh M
0a3uc JIMHEHHOr0 IPOCTPAHCTBA.

6. MuHop MaTpuipbl. DiieMeHTapHble IpeoOpa3oBaHus Haja MarpuuaMu. [loHsTHe paHra.
Teopema o panre.

7. Pemienue u uccienoBaHue NPOU3BOJIBHBIX CUCTEM JIMHEHHBIX ypaBHeHUH. Teopema Kpo-
Hekepa-Kanemu.

8. Pemenue u ucciaenoBanue TMHEHHBIX cucTeM MeTooM ["aycca.

9. Bekropsl. OcHoBHble NOHATHUSA. JIMHEHHbIE onepaluy HajJ BEKTOpaMM M MX CBOICTBA.
Hanpasnsromye KocuHychl. Y clloBUE KOJUIMHEAPHOCTH BEKTOpoB. OpT BekTopa. [lonsarue
panuyc-BekTopa. [Ipoekius BekTopa Ha ock. PaznoxeHue BekTopa 1o 0a3ucy BEeKTOpPOB.

10. CkanspHoe mpowu3Be/IeHHE BEKTOPOB, €ro CBOWCTBA. BhIUMCIIEHHE CKAISIPHOTO MPOU3BE-
JIeHUs B KOOpAMHATHON (opMme. YClIOBUE NMEPHEHIUKYISIPHOCTH ABYX BEKTOPOB. YTOI
MEX/ly BEKTOpaMH.

11. OpuenTtupoBanHas Tpoika BEKTOpOB. BekTopHOE Ipon3BeieHuE BEKTOPOB, €r0 CBONCTBA.
Boluncnenue BeKTOpHOTO MPOU3BEACHHS B KOOPAMHATHOU (hopMme.

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

13. CucTteMbl KOOPJMHAT HA TUIOCKOCTH ¥ B TpocTpaHcTBe. [lomsapHas cucteMa KOOpInHaT.
CBsI3b J1eKapTOBBIX KOOPAMHAT ¢ NMOJSApHBIMU. [IpeoOpazoBaHe KOOpANUHAT.

14. [Ipocreiimue 3a1a4 aHATUTHYECKON T€OMETPHUH.

15. Ilpssmas Ha 1uiockocTd. HopMmanbHBIH M HaNpaBIAOMIMNA BEKTOPH MpsMol. Pasnuynble
(dopMbl ypaBHEHUsI NPsSAMOH (BBIBOJbI ypaBHEHHUM). PaccTosHMe OT TOUKM 110 MPSIMOM.
Yroa Mexay npsiMbIMU. Y CIIOBUE MAPAJUIENBHOCTH U NEPIEHAUKYIISIPHOCTH NIPSAMBIX.

16. ITnockocTh B mpocTpaHcTBe. Pasnnynbie pOpMbI ypaBHEHUS IUIOCKOCTH B MPOCTPAHCTBE
(BBIBOBI ypaBHEHUH). YTOJ MEXIy ABYMs IUIOCKOCTAMHU. YCIIOBHE NapaieIbHOCTU U
NEPIEHIUKYIIIPHOCTU 2-X TUNIOCKOCTEH.

17. Ilpssmast B mpoctpaHcTBe. Pasnuunblie Gopmbl ypaBHEHHs HpsSMOIl B MPOCTpaHCTBE. YTOJ
MEXy NpSIMbIMHU. YCIIOBHE MapauIeTbHOCTU U NMEPHEHAUKYISPHOCTH ABYX MPSIMBIX B
IIPOCTPAHCTBE.

18. B3anMHoe pacroioskeHue IpsSMON U TIIOCKOCTH B IPOCTPAHCTBE. YTOJI MEXy HPSIMON U
IUIOCKOCTBIO.

19. Kpussie Broporo nopsiaka. OxpyxxHocts. Diumrc. ['unepbona. [Tapabona (onpenenenue,
KaHOHHUYECKOe ypaBHEHHUE, ero 0co0eHHOCTH). CBeieHne K KAHOHUYECKOMY BHUJ1Y OOILEro
yYpaBHEHHUS KPUBOU BTOPOTO MOPSAJIKA. YpaBHEHHE KPUBBIX BTOPOTO MOPSAIAKA B MOJIIPHON
CUCTEME KOOpJUHAT.

20. MuoxectBo. Onepanuu HajJ MHOXKecTBaMu. OToOpaXkeHHe.

21. Tlonarue GpyHkiuu, cnocoOsl 3aganus GyHKIMU. OCHOBHBIE XapaKTEPUCTUKU (QYHKIIUH.

22. YucnoBsle MocieAoBaTeNIbHOCTU. CXOIAIIMECs IMOCIeIOBATEIbHOCTH UM HUX OCHOBHBIC

CBOJMCTBA.
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23.

24.

25.
26.
217.

28.
29.

30.

31.
32.
33.
34.
35.

N

LCoNo O

11.
12.
13.
14.
15.
16.
17.
18.

19.

20

[Mpenen ¢pynkuu. Onpenenenre, reoMeTpudecKas WUTIocTpanus. OCHOBHBIE TEOPEMBI O
npenenax. [lepBoiii 1 BTOpoil 3amevaTeIbHbIe TPEEIIbl.

Beckoneuno 0oipire 1 0ECKOHEYHO MaJible BEJIMYUHEL. X CBOKCTBA. CpaBHeHI/IC Oecko-
HCYHO MaJbIX. Ta6m/1ua SKBHUBAJICHTHOCTH OCCKOHEYHO MalbIX BeluduH. CBS3b MCKOY
0ECKOHEYHO OOJIBIIMMH U 0€CKOHEYHO MAJIBIMH BETMYHMHAMHU.

Opnnocroponnue npenensl. [Ipu3Hak cyiiecTBoBaHUS Npeiena GYHKIMH B TOUKE.
HenpepriBHOCTH GYHKIIMH B TOUKE U Ha OTpe3ke. TOUKH pa3phiBa, UX Kilaccu(pUKaIUs

[IpousBogHas ¢yHkiuu. OnpeneneHue, TeOMETPUUSCKH U MEXaHHUYECKUH CMBICI MPO-
U3BOJHOMU.

YpaBHEHHE KacaTeIbHOW U HOPMAJIA K KPUBOM.

HuddepermmpyeMocts GyHKIIH. CBs3b MEXIY TUDGepeHITMPYEeMOCTRIO U HEMTPEPHIBHO-
CTBIO (PYHKITUH.

OcHoBHble npaBuiia AuddepeHurnpoBanus GyHKINU.

Teopemsbl Posust, Jlarpanska, Komu.

[Tpon3BoHBIE BBICIIUX MOPSIKOB.

[Tonstue muddepennnana GyHKIUHA U €r0 TPUTOKEHUS.
[TpaBuino Jlonurans.

[Tpumenenue nuddepeHITNAIEHOTO UCYHCIICHUS IS UCCIISA0BaHUS (QYHKIMN U TTOCTpOe-
HUH TpaduKOB.
IlepeyeHb BONPOCOB K 3K3aMeHY 3a 2 ceMecTp
(ny1st 04HOI U 32049HOI POPMBI 00yUEHUS)

[TonsTe U GOPMBI 3aMUCH KOMIUIEKCHBIX uHcen. J(eHCTBHs Ha/l KOMITJIEKCHBIMH YHCIIa-
MU.

[ToHsATHE HEONpEIEIeHHOT0 HHTETpaja U ero cBoiicTBa. TabmuIia OCHOBHBIX MHTETPAJIOB.
OcHOBHBIE METO/Ibl UHTETPUPOBAHUS: METOJ HETOCPEICTBEHHOIO MHTEIPUPOBAHUS, ME-
TOJ, 3aMEHBI [IEPEMEHHON, METOJI UHTETPUPOBAHMS 110 YACTSM.

[TonsiTue o panmoHanbHBIX QyHKUUAX. BuIbl npocTedux paunoHadbHBIX apodeil. H-
TErpUpOBaHUE MPOCTEHIINX palMOHAIbHBIX ApoOeil. MHTerpupoBaHue panvoHaIbHBIX
JpoOeH.

WHTerpupoBaHue TPUrOHOMETPUUYECKUX (YHKIIUH.

HuTerpupoBanue uppanyoHaibHbIX PYHKINH.

OmnpeneneHHbI MHTErpall KaK Mpeie UHTErpaabHOW CyMMBI.

['eomeTpryeckuit 1 GU3NUECKHI CMBICIT ONIPEAECIEHHOT0 UHTErpaa.

CgoiictBa onpenenenHoro naterpaia. ®@opmyna HetotoHa — Jleitbuumna.

. Beramcienue OMMPECACIICHHOI0 MHTCIrpaja: 3aMCHa HepeMeHHOﬁ B OIIPEACIICHHOM HWHTEC-

rpaje, UHTETPUPOBAHUE IO YACTSIM, UHTETPUPOBAHUE YETHBIX M HEUYETHHIX (DYHKIUH B
CHMMETPUYHBIX Mpeeiax.

HecoGcTBeHHBIE HHTETpaIBl IEPBOTO U BTOPOTO POJIA.

Brruncienne miomnaan miockoi GUrypsl.

Brrurciienue JUIMHbI AYTY IIOCKOW KPUBOU.

DyHKIMU JBYX IEpeMEHHBIX. OCHOBHBIE TOHSTHA.

[Tpenen Gpynkumuu 1ByX nepeMeHHbIX. HempephIBHOCTh (PYHKIIUU ABYX TEPEMEHHBIX.
YacTHbIe TPOU3BOIHBIC IEPBOTO MOPSIIKA HYHKIIMA HECKOJIBKUX TIEPEMEHHBIX.

YacTHble MPOU3BOIHBIE BHICIIUX MOPSAKOB (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

[Tonueiit quddepennnan GyHKINN HECKOIBKUX MEPEMEHHBIX U €r0 MPUMEHEHHUE K MpHU-
OJIMYKEHHBIM BBIYMCIICHHSIM.

[TpousBoaHas cinoxxuoit ¢pynkiuu. [TonHas nmponsBoaHAs.

. AnddepenumpoBanre HesIBHON (HyHKINU.
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21.
22.

23.
24.

25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

ok

~

10.

[TpousBonHas no HampasiaeHuto. ['paaneHT QyHKIMN.

HeoOxonuMmble U J10OCTaTOYHBIE YCIOBUS SKCTpeMyMa (QYHKLHMU ABYX IE€PEMEHHBIX.
VY CI10BHBIN 3KCTpeMyM (DYHKIIHH JBYX ITEPEMEHHBIX.

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

3agauu, npuBosIKe K AupdepeHIualIbHbIM YPaBHEHUSM.

Juddepennnanbapie ypaBHEHHS IepBOro nopsiaka. OCHOBHBIE TOHSITHS.

Bunps! nuddepenunanbHpIX ypaBHEHNH IEPBOro MOPSAIKA: YPaBHEHUS € Pa3IeNsOIUMU-
Csl IEPEMEHHBIMH, OJHOPOJHBIC YPABHEHUS, JIMHEMHBIC YPABHEHUS, ypaBHEHUE bepHyII-
.

Juddepenumanbaple ypaBHEHHs BHICIIUX TOPSAKOB. OCHOBHBIE TOHATHS.
Juddepenumansubie ypaBHeHus || mopsaka, jomyckaromue NoHMKEHUE MOpsAKa.
Jlunelinple 0JHOPOAHBIE U(GepeHIMaTbHbIC YPaBHEHHS BTOPOTO MOPSIKA.

CrpykTypa 0011ero pemeHus JMHEeHOro HeoJHOPOAHOTO AP PepeHIInanbHOTO ypaBHe-
HUs BTOPOTo nopsiaka. Meroa Bapuanyuy MPOU3BOJIbHBIX IOCTOSHHBIX.

Jlunelinble HeoHOPOAHbIE NU((depeHInalIbHbIE YPaBHEHUS BTOPOTO MOPSIKA € MOCTO-
SHHBIMU K03()(DUITMEHTaMH 1 TTPABOI YacThIO CHEIMAIBHOTO BHIA.

[TonsiTue nBoiHOrO MHTErpana. Teopema cymecrBoBanus. CBOICTBA JBOMHBIX UHTETrpa-
JIOB.

Bbruucnenue IBOMHBIX MHTErPAIOB: MO NPSMOYTOJIBHOM 001acTH; MO MPOU3BOJIBLHON 001a-
cTU. 3aMeHa NePEMEHHBIX B BOMHOM uHTerpase. SkoOuaH. J[BolHON UHTErpai B MOJsp-
HBIX KOOpAMHATAX.

['eomerpuueckue u GU3NIECKUE TPUIIOKEHUS IBOMHOTO HHTETpaIa.

[TonsiTe KPUBONMHEWHOIO MHTErpajla IEPBOrO poJa U €ro cBoMcTBa.BrruncieHue kpu-
BOJIMHEMHOTO MHTETpasIa 1epBoro poxaa. [IpuinoxeHnss KpUBOJIMHEHHOIO UHTErpasia mnep-
BOI'O poJa.

[TonsATHE KPUBOJIMHENHOTO MHTErpajla BTOPOrO pOJa U €ro CBOMCTBA. BhIunciieHHe KpH-
BOJIMHEHHOTO MHTETpajia BTOPOro poja 1 ero pusnyeckoe NpuiioKeHue.

®opmyna Octporpaackoro-I'puHa. YciioBusi HE3aBUCUMOCTH KPUBOJIMHEMHOTO UHTErpa-
J1a OT IIyTH UHTETPUPOBAHUS.

IlepeyeHb BONpPOCOB K 3a4eTy 3a 3 ceMecTp
(ny1st 04HOI U 32049HOI POpPMBI 00yUeHUS)

[Tonsitue uucnoBoro paga. CxogumMocTs U cymMMa psiia. OCHOBHBIE CBOMCTBA YMCIIOBBIX
psnoB. HeoOXoauMBbIi MpU3HAK CXOJUMOCTH.

JlocTato4yHble MPU3HAKHA CXOAMMOCTH PSAJIOB € MOJIOXKUTEIBHBIMU YJICHAMH: EPBBIN MPH-
3HaK CpaBHEHUS, MPeNIebHbIM MPU3HAK CpaBHEHUs, Npu3Hak Jlanambepa, paaukanbHbIHA
Y MHTErPaJIbHbIN NpHU3Haku cxoaumoctr Komm.

3HaKoNepeMeHHbIe U 3HaKodepenyromuecs psaasl. Teopema JleitOuuma. AbcomoTHas u
YCIIOBHAsl CXOAUMOCTb. VccaenoBanne Ha aOCONIOTHYIO M YCIIOBHYIO CXOUMOCTB (CXema
uccnenoBanus). CBoiicTBa aOCOTIOTHO CXOJISAIIUXCS PSIIOB.

[TonsiTre PyHKIIMOHAIBHOTO psAZia U 00JIACTH €r0 CXOJIUMOCTH.

Crenennsie pspl. Teopema AGens. CriocoObl HAX0XKISHHS palnyca CXOIUMOCTH.
CaoiicTBa cTeneHHbIX psAaoB. Paznoxxenue QpyHkuuii B creneHHble paasl. Bua psna Teii-
nopa u MakiiopeHa.

[IpumeneHnue psii0B K NPUOTMKEHHBIM BBIYUCIICHUSM.

Tpuronomerpuueckue psaasl @ypee. Teopema [Jupuxie. Pasnoxkenue B psag Pypee: ne-
proANYECKUX (QYHKIUN C IEPUOIOM 2 /T ; YETHBIX M HEUETHBIX (DYHKITHA.

OneMeHTsl KOMOUHaTOpUKHU. [IoHATHE pa3MeleH s, TIEPECTaHOBKH, COUETAHHUS.
Knaccudukanus coObitTuii (cinydaiiHble, TOCTOBEpHBIC, HEBO3MOXKHBIC, COBMECTHBIE,
HECOBMECTHBIC).
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11. JleiictBust Hax COOBITUSAMH (CyMMa, IPOM3BEACHUE, PA3HOCTh, TOHATHE MPOTHBOIOIOXK-
HOTO COOBITHS, paBHBIX cOOBITHH). J{narpammer Ditnepa- Benna. CBoiicTBa oneparuid.

12. Knaccuueckoe ormpenenenne BeposTHOCTH. CBOMCTBA BEpOSTHOCTH COOBITHI. OTHOCH-
TeJIbHAs 4YacTOTa U €€ CBOMCTBA. Y CTOMYMBOCTh OTHOCUTENBHOM 4acTOThl. CTaTUCTHYE-
CKO€ OIIpE/IEJIEHHE BEPOSITHOCTH. [ €OMETprUECcKOe OIIpeIeTIEHUE BEPOSITHOCTH.

13. IlonsiTue ycnoBHON BEpOSATHOCTU. Teopembl CIIOKEHHS U YMHOXKEHHsI U CIEACTBUS M3
Hux. [loHsTHe mosHOW Tpynnbl coObiTuil. Popmyrna MoOIHON BeposTHOCTH. Popmyra
baiieca.

14. Iloropenue ucnbiTanuii. @opmyna bepnymiu. JlokanpHas U MHTErpajbHas TEOPEMBbI
MyaBpa- Jlannaca.

15. IlonsATue ciyuyaiiHOi Benu4MHbI. J{UCKpETHBIE M HENpPEPBIBHBIE CIydallHblE BEITUYMHBI.
3aKOH pacnpeieNICHUs CIIy4YalHOW BEJTMYUHBI.

16. ®ynkuus pacupeesieHus u ee cBoiicTBa. [LITOTHOCTE pacnpeneneHus: HeMpepbIBHOU CITy-
YailHOU BEJIMUMHBI U €€ CBOMCTBA.

17. YucnoBble XapaKTEpUCTUKHU CIIy4alHbIX BEJIUYHH.

18. OcHoBHbIE 3aKOHBI paclpeAeIeHUs CIy4ailHbIX BeJIMUMH: bBUHOMMAIBHBIN 3aKOH pacipe-
nenenusi; Pactipenenenue Ilyaccona; PaBHomepHbIil 3akoH pacnpenenenus; [lokazareinsb-
HBIM 3aKOH pacnpenencHus; HopmanpHblil 3aK0H pacnpeneneHus. BeposTHoOCTh nmonana-
HUs HOPMAJIBHO PACIPEEICHHON CIydyallHOM BEIMYMHBI B 33JlaHHBIM MHTepBall. [IpaBu-
JIO «TPEX CUTMM.

19. 3akon Gonpmux yncen. HepaBeHcTBo u Teopema UeOnimeBa. LienTpansHas npeaenbHast
TeopeMa.

20. 'enepanibHast 1 BBIOOpOYHAs COBOKYIHOCTH. PemnpeseHTaTnBHOCTH BBIOOpKH. CriocoObI
orbopa. CraTHcTHYECKOE paclpeielieHue BBIOOPKU.

21. DOmnupuyeckas QyHKIHS paclpefesieHus U ee CBOMCTBa. [lonMron m rucrorpamma ya-
cToT. IloHATHE YMCITIOBBIX XapaKTEPUCTUK CTATUCTHUECKOTO PACIIPEIEICHHUS.

22. ToueuHble OIIEHKH MapaMeTPOB pacrpeaeseHus. MeTol MOMEHTOB. MeTol MaKCHMallb-
HOT'O IIPaBJO0100us.

23. VIlHTepBanbHOE OICHHBAHWE MapaMeTpoB. JloBepHUTEIbHbIE HHTEPBAIBI IJI1 MaTeMaTHye-
CKOT'O OKMIAHMS U JUCTIEPCUU HOPMAJIBHOTO PaCIIpeeICHHUS.

6.5. ®OH/1 OLICHOYHBIX CPEICTB
[TonHbIit 6aHK 3aJaHUM U TEKYIIEro, pyOeKHbIX KOHTPOJIEH U MPOMEXYTOUHOM arTe-
CTallM! M0 AUCLUMIUIMHE, I0KA3aTelu, KPUTEPUH, Kbl OLEHUBAHNS KOMIIETCHIIMI, METOIHY E-
CKHE MaTepHalibl, ONpeAeNsIoNINe MPOLEAYpbl OLIEHMBAaHUS O0pa30BaTENBHBIX PE3Y/IbTATOB,
MPUBE/IEHBI B y4€OHO-METOAMYECKOM KOMILIEKCE JUCIUIINHBL.

7. OCHOBHAS 1 JONMOJHUTEJIBHASI YYEBHASA JIUTEPATYPA
7.1. OcHoBHas y4yeOHasl TUTEpaTypa

1. Beicmiass marematuka. JIuHeiiHas anreOpa W aHaTUTHYECKas TeOMETpuUs [DIEKTPOHHBIN pe-
cypc] / T'eropksia [1.C. - M.: ®DU3MATIJINT,2014. — JToctyn u3 35C «KoHCYIbTaHT CTYICHTaY.
2. Brictias marematuka. OCHOBBI MAaTeMaTHYECKOTO aHalu3a [DIEeKTpOHHBIH pecypc]: Yueo.
1151 By30B/I'eBopksin [1.C.-M.:®@U3MATJINT,2011.- Joctyn uz 9bC «KoHCYIbTaHT CTyICHTaY.
3. Bricimas matemaruka. Murerpansi, psnsl, TOKIIL, muddepenunansueie ypaBHenus. Y. 2
[Dnextponnsiil pecype] / 'eBopksH I1. C. - M.: ®U3ZMATIIUT, 2007. - Hoctyn u3z ObC «Kon-
CYJIbTAHT CTY/ICHTAa.

4. Teopus BeposiTHOCTEH. MaTtemaTnueckasi CTaTUCTHKA. [ DneKTpoHHBIH pecypc]/bodapos I1. I1.,
[Meunnakun A.B.-2-¢ u3n.-M.: DUSMATIINT,2005.— Joctyn uz DbC «KoHCYnbTaHT CTyaEHTAY.

7.2. lonoJTHUTeIbHAS y4eOHas JuTepaTypa
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1 bexnemumera JI.I1., IletpoBuu A.1O., UybapoB N.A. CO0pHUK 3a/1a4 IO aHATUTHIECKOU T€0-

METpPHUH U JHHEHHOU anrebpe (DnekTpoHHBIN pecypc): Yueb. mocodue / [Tox pen. JI.B. bekie-
MHUILEBa. — 2-¢ u3/., nepepad. - M.: ®UIMATIIUT, 2006. - 496 c.- Joctyn u3 3bC «KoHcynb-
TaHT CTYJCHTa

8. YYHEBHO-METOANYECKOE OBECIIEYHEHHUE

CAMOCTOSTEJBHOM PABOTHI OBYUAIOIIUXCS
1. Aradonosa B.H. «2nemenTs! nuHelHON anreOpsl». KoHTponpHBIE 3a1aHus 1O Kypcy Marte-
maruku. Kypran: KI'V, 2005.
2. Aradonosa B.H. KonTposbHble 3agaHus 10 Kypcy MareMaTHKH «JIEeMEHThI BEKTOPHOU aj-
reOpbl 1 aHaMTHYeCcKoi reometpun». Kypran: KI'Y, 1997.
3. Kopnromesa T.B., JIyraBoa JI.B. «MuTerpansHoe ucuucienne QyHKIUi 1eiicTBUTETbHON
nepemMeHHoi» KoHTpolibHBIE 33a/1aHus U PYKOBOJACTBO K pemieHuto. Kypran: KI'VY, 2012.
4. AraponoBa B.H. «Psnpr». KoHTponbHBIE 3aJaHUS 1 METOAWYECKHE YKa3aHHUS K UX BBITTOJIHE-
HUIO 110 Kypcy maremaruku, Kypran: KI'Y, 2013.
5. 3me3rosa T.P., Kopuromesa T.B. «9nemeHTs! TUHEHHON anreOpbl U aHATUTHYECKON reoMeT-
pumn». Metoanueckue yKkazaHus K BBIIIOTHEHUIO camocTosiTenbHoM paboTsl. Kypran: KI'Y, 2010.
6. 3mb3rosa T.P., Koprromesa T.B. «luddepennuansasie ypaBHeHus». KOHTpOIBbHBIE 32/1aHUS
U METOJMYECKUE YKa3aHUS K BBINOJIHEHUIO CaMOCTOATENbHON paboThl MO KypCy MaTeMaTHKH.
Kypran: KI'Y, 2014.
7. Aradonosa B.H. Teopus BeposTHOCTEell 1 MaTemMaTuyeckas craTucTuka. KoHTposibHbIE 3a/1a-
HUS K BBIMIOJTHEHUIO CAMOCTOSITEIbHOM padoThl cTtyaeHToB. Kypran: KI'Y, 2009.
8. AradonoBa B.H. Meronnueckue ykazaHust 1 KOHTPOJIbHBIE 3aJlaHUsI 10 MaTeMaTHKe JAJIS CTY-
JEeHTOB 3a04HOM (hopMbl 00ydenus. 1 kypc 1 cemectp. Kypran: KI'Y,- 2012 r. — 50 c.
9. AradonoBa B.H. KoHTponbHbIe 3a1aHUs IO MaTEMaTHKE U METOIMYECKUE YKa3aHUS K UX BbI-
TIOJTHEHHUIO JIUISl CTYJICHTOB 3a09HOH popmbl oOyuenus. 1 kypc 2 cemectp. Kypran: KI'Y,- 2015
r.—29c.

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

1. http://www.edu.ru- ®enepanbHblii moptan «Poccuiickoe 00pa3oBaHHe;

1. dist.kgsu.ru - Cucrema noanepsxku yuedHoro nporecca KI'VY;

2. http://mathprofi.ru- [TpuMeps! THIIOBBIX 3a/1a4 MO AHATUTHYECKON FTEOMETPUH C PEIICHH-
SIMH;

3. http:// www.msu.ru-Caiir MocKOBCKOT'O TOCYIapCTBEHHOT'O YHHBEPCUTETA

nM.M.B.JIomoHOCOBA.

10. TH®OOPMAILIMOHHBIE TEXHOJIOI'NHA,
INPOI'PAMMHOE OBECIIEYEHHE

N UTHOOPMAIINOHHBIE CITPABOYHBIE CUCTEMBbI
1 9bC «Jlanp»
2 ObC «KoHCyIbTaHT CTyEHTa»
3 OBbC «Znanium.comy
4 «I"apaHT» - CIPaBOYHO-NIPABOBAs CUCTEMA.
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http://mathprofi.ru-/
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11. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHNE
TV CHUILIAHBI

MarepuanbHO- TEXHUYECKOE 00ecleueHue 110 peann3aliy JUCLUIIHHBL
ocymecTBisieTcst B cooTBeTcTBUU ¢ TpedoBanus ®I'OC BO no nanHoi
00pa3oBaTebHON IPOrpaMMe.

12. JIAA OBYYAIOIIIUXCA C UCITIOJIBb30OBAHUEM IMCTAHIIMOH-
HBIX OBPA3OBATEJIbHBIX TEXHOJIOT UM

[Ipy wWcnonb30BaHUM HJIEKTPOHHOTO OOYYEHHS U JAMCTAHLIMOHHBIX 00pa3oBaTeNbHBIX
texHosoruil (nanee 30 u J{OT) 3aHATHS MOJHOCTHIO MJIM YACTHYHO MPOBOISATCS B PEKUME OH-
naiiH. O0beM AMCUUIUIMHBL M paclipe/elieHue Harpy3Kku 1o BUJaM paboT COOTBETCTBYeT II. 4.1.
Pacripenenenue 6amuioB COOTBETCTBYET I 6.2 JIMOO MOXKET OBITh M3MEHEHO B COOTBETCTBUU C
pewenreM Kadenapsl, B cirydae nepexoaa Ha 30 u JIOT B npouecce oOyuenus. Pemenue kaden-
pBI 00 HCIIOJIB3YEMBIX TEXHOJIOTUSAX M CHCTEME OLIEHMBAHHS TOCTHIKCHUH 00y4aromuxcs MpHu-
HUMAETCs C yUeTOM MHEHHUS BEIYIIEro MpernoaaBaTels U J0BOAUTCS 10 00yUJarouXcs.

22



IMTPUJIOXEHME 1

AHHOTanus K padoydeit mporpaMme JUCHUTIITUHBI
MATEMATHKA

00pa30BaTeNbLHON MPOTrPaMMBI BBICIIIETO OOPA30BAHMSI —
porpaMMsbl OakajgaBpuara

27.03.04 — YnpaBJjieHHe B TEXHHYECKHX CHCTeMAaX

HanpaBnenHocTs: ABTOMaTHKa U POOOTOTEXHUYECKUE CUCTEMBI

Tpynoemkocts nucuuruinnbl: 12 3E (432 akagemMuueckux daca)
Cemectpsl: 1, 2, 3 (ounas ¢popma oOyueHus),
dopma MPOMEKYTOUHOM ATTECTALUH: IK3AMEH, SK3aMEH, 3a4ET

Coneprxanue TUCIMUILIAHBI

B pe3ynbraTe 0ocBOEHMS JUCLHUIUIMHBL, 00yYarolecs U3ydaT TEOPETUYECKUI U MpaKTH-
YECKUH MaTepHall Mo CIEeIyIOIUM TeMaM: 3JIEMEHTHI JINHEHHOU alreOpshl, 3JIEMEHThl BEKTOPHON
anreOpbl, HIEMEHThl aHATUTUYECKON reOMEeTpuH, BBEJICHUE B MaTeMaTUYECKUN aHamu3, qudde-
pEeHIUaIbHOE MCUUCIeHHE (PYHKUIMU OIHOM MepeMeHHOW, HHTErpaibHOE UCUHUCICHUE (PYHKIIMU
OJTHOW NepeMeHHOM, (YHKIUU HECKOJbKUX NMEPEMEHHBIX, 3JEMEHThl TEOPHH Mo, Juddepen-
[[MaJIbHbIE YPAaBHEHHUS, YUCIIOBbIE U (YHKIIMOHAJILHBIE PSAJIbl, KPAaTHbIE U KPUBOJIIMHEHHbIE UHTE-
rpajbl, JJIEMEHTBI TEOPUU BEPOSTHOCTEH, JIEMEHTBI MATEMATUYECKOM CTaTUCTHKU.
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