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1. Ieap, 3agayu W IUIAHHPYeMble Ppe3yJbTaThbl OOy4YeHHS 110
AUCHUILIMHE

Llenpto W3y4deHWS AUCHMIUIAHBI SIBISETCA TEOPETHUECKOE OCBOCHHE
OOyJalOIMMHUCSI OCHOBHBIX pa3/IeJioB JIMHEWHON anreOpbl, MaTeMaTHUYeCKOTO
aHallM3a, TEOPHH BEPOSTHOCTEH M MATEeMAaTHYECKOH CTaTHUCTUKH, HEOOXOIMMBIX
JUIS TIOHMMAaHUS pPOJHM MaTeMAaTHKH B TPO(ECCHOHATBHOW JESTeThHOCTH;
dbopMHUpOBaHUS KYJIBTYpPhl MBIIUICHHS, CIIOCOOHOCTH K OOOOIIECHWIO, aHaIU3y,
BOCIIPUATHIO WH(OpMAIMH, MOCTAHOBKE €M U BHIOOPY MyTeH €€ MOCTHKCHWS,
OCBOCHHSI OCHOBHBIX METOJIOB JHWCIMIUIMHBI, TPUMEHSEMBIX B PEIICHUH
poecCHOHANTBHBIX 3a/1a4 U HAyYHO-UCCIIEIOBATEILCKON ACATEIHHOCTH.

3ajgaun TUCIUIUINHBI:

JIaTh TPEACTABICHHE O POJM MaTeMaTHKH B  TpodecCHOHATLHOM
NeSITEIIbHOCTH;

MO3HAKOMUTH ¢ HEOOXOAMMBIM MOHATUHHBIM aNlapaToM JUCITUIUIHHBL

chopMHpOBAaTh YMEHHUS pEIIaTh THUIIOBBIE 3aJa4l OCHOBHBIX Pa3/IeiioB
JUHEHHOW anreOppl, MaTeMaTHYeCKOro aHaju3a, TEOPUH BEPOATHOCTEH U
AJIIEMEHTOB MaTEeMaTHUYECKOU CTaTUCTUKH;

OCBOWUTH THUIOBBIE METOIbl MATEMATHUYECKOTO HCCIIECIOBAHUS MPHUKIIATHBIX
BOIIPOCOB IO CHEIUAIBHOCTH;

chopMHpOBaTh YMEHHE HWCIIOIh30BaTh MATEMATHYCCKUH amnmapar Tmpu
W3YUYCHUU PEATbHBIX MPOIICCCOB M SIBJICHHM.

Komnerenimu u uHIMKaTOPBI, (PopMuUpyeMble y 00ydJaronuxcs:

KOI{ U HAMMCHOBAHUEC KOMIICTCHIIUN KOI[ 1 HAUMCHOBAHUC HHIAUKATOpa

OIIK-2 — Criocob6eH ocymecTBIsTh cOop,
00paboTKy U CTaTUCTUYECKUI aHAIIN3 OIIK-2.1 — O6iagaeT HaBBIKAMH TTPUMCHCHHS
JTAHHBIX, HEOOXOJJUMBIX JJISl peIIeHUs MaTeMaTHYeCKOro anmnapara

MIOCTABJICHHBIX SKOHOMUYECKUX 3a/1a4

2. Mecto aucuuninHbl B cTtpykrype OIl
[Tocnenyroume aucuuIuiMHebl (Moaynu), npaktuku, HUP, np.:

— OCHOBBI CTaTUCTHKHU,

— KoHuenuun coBpeMeHHOro €CTECTBO3HAHUS,

— BBgezaenue B npoecCHOHANBHYIO IESITEIBHOCTD,

— DKOHOMHKO-MAaTeMaTH4Y€CKOE MOJEIHPOBAHUE,

— HudopmarnmonHo-1iudpoBbie TEXHOIOTHH,

— IlporpammHoe oOecreyeHre M MPOrpaMMUPOBAHHME B MPOQECCHOHATHHON
NesTEIbHOCTH,

— Jlorucruka,

— byxranrepckuii yuer u aHanus,

— Puck-mMeHeKMEHT,

— IlpousBoAcCTBEHHAs IPAKTUKA.



3. CTpyKTYypa H coJep:KaHue JUCHTUNTIUHBI
3.1. CTpykTypa AUCHUIINHBI

Jlnst ouHol popMbl 00yUeHUSI

Bun yuebno# paboThl Bcero | Bcero | Cemectp
3E 4acoB 1
OBILIAA TPY AJOEMKOCTDb ACHUITJIMHBI 7 252 252
KOHTAKTHAS PABOTA* - 139 139
AYJIMTOPHASA PABOTA 3,33 120 120
Jleknnn 1,44 52 52
[TpakTHueckue (CEeMUHAPCKUE) 3aHATHUS 1,89 68 68

JIaGopaTopHble pabOThI - - -
CAMOCTOSATEJIBHAA PABOTA OBYYAIOIIEI'OCHA 3,67 132 132

[IpopaboTka yueOGHOTO MaTepHaia 2,67 96 96

KypcoBoli npoekT - - -
Kypcosast padota - - -

[ToaroToBKa K MPOMEXYTOUHOM aTTECTALIUN 1 36 36

[IpomexyTouHast aTTeCTaAlHUS: g

J1jist 04HO-3204HOM (POPMBI OOYyUEHHUS

Bun yuebnoit paboThl Bcero Bcero | Cemectp
3E 4acoB 2
OBLIA S TPYJOEMKOCTD JIUCHUTIJIMHBI 7 252 252
KOHTAKTHAS PABOTA - 79 79
AVJIUTOPHAS PABOTA 1,39 50 50
Jlexun 0,56 20 20
[TpakTrdeckne (CeMUHAPCKUE) 3aHATHS 0,83 30 30

JIaGoparopHble pabOTHI - - -
CAMOCTOSATEJIBHAA PABOTA OBYYAIOIIET'OCA 5,61 202 202

[IpopaboTka yueOHOTO MaTepHaia 5,36 193 193

KypcoBoit mpoekt - - -
Kypcosas paGota - - -

[TonroToBka K MPOMEXYTOYHOH aTTECTAIUH 0,25 9

IIpomexyTouHas aTTeCTalus:

O ©

3.2. Coaep:kanue OMCUMILUIMHBI, CTPYKTYPHMPOBAHHOE MO pa3jaejaM u
BHUIAM 3aHATHH



Paznens Pacnpenenenune ®opmbl 1 | HIIEKCHI THIUKATOPOB
TACIIATUINHEI 2 TPYAOEMKOCTH BUII (hopMUpyeMBIX

§ 10 BujiaM yueOHOM paboThl | KOHTpPOJIA KOMIIETEHIUI
o
AR I

Pasnen 1. Beenenue B 66 16 18 32 TK1 OIIK-2.13VB

JUHEHHYI0 anre0py u

AHATUTUYIECKYIO

T€OMETPUIO

Pasnen 2. Beenenue B | 102 24 34 44 TK2 OIIK-2.13VB

MaTeMaTHYeCKHi

aHaIn3

Pasgen 3. Beegenne B | 48 12 16 20 TK3 OIIK-2.13YB

TEOPHIO

BEPOSATHOCTEMN 5

MaTeMaTHYECKYIO

CTaTHCTUKY

DK3aMeH 36 36 OM1 OIIK-2.1 3YB

Htoro 3a 1 cemectp 252 52 68 132

HUTOI'O 252 52 68 132

3.3. Conep:xkanue JUCHUNIHHBI

Paznen 1. BBenenue B MuHEHY0 alireOpy M aHATUTUYECKYIO T€OMETPUIO

Tema 1.1. MaTpuiipl 1 onpeaenuTeNN

[Tonsitne marpuibl. JeWcTBUS HAan MaTpullaMy, CBOMCTBA JCWCTBUU HaJ
MaTpullaMHu. DJIEMEHTapHbIC TPE0OPa30BAHUS MATPHUIL.

Onpenenurens matpuibl. CBoiCTBa ompeaenuressi. MeTonbl BEIYUCICHUS
onpenenurenei. Dopmysia pazyioxkKeHUs Mo CTpoke (1Mo cToio1ry). PaHr MaTpulibl.

OGpaTtHas maTpuIia. Y CIOBUE CYIIECTBOBAHUSI 0OpaTHOM MaTpHIlbl. MeTo bl
HAXOXJIeHUs1 00paTHOM MaTPUIIBI.

Tewma 1.2 CucreMbl IMHEHHBIX alreOpanyecKux ypaBHEHHM

Cucremsbl nuHeHbIX ypaBHeHu. Teopema Kponekepa-Kanemnu. Pemenue
CUCTEM JIMHEWHBIX YpaBHEHUM wmerogoM Kpamepa, MaTpuYHbIM METOJOM.
Pemenne cucrteM nTMHEWHBIX ypaBHEHNN MeToIoM [aycca.

Tema 1.3 BekTopsl

[Tonarue BekTopa. KoopaumHaTel BekTOpa, MnHaA BekTopa. KosmmHeapHbie
BEKTOPHI, YCIOBUE KOJUIMHEApHOCTU. KommaHapHble BEKTOpbl. JlelcTBUS Han
BeKTOpaMu B KoopauHaTHOM Qopme. [lpoekmnus Bexktopa Ha ock. CBolcTBa
nmpoekuuu. JleneHne oTpe3ka B 3aJaHHOM OTHOLICHHWH, KOOPAWHATHI TOYKHU
JICJICHUSL.

CkansipHoe MpOU3BEICHUE BEKTOPOB, CBOMCTBA CKAISIPHOTO MPOU3BEIICHHUS.
BekTopHoe mpou3BENCHHE BEKTOPOB, CBOMCTBA BEKTOPHOTO MPOU3BEACHUS.
CwmenranHoe TPOU3BEICHUE BEKTOPOB, CBOMCTBA CMEIIIAHHOTO MPOU3BEACHUS.

Tema 1.5 Ananutuyeckas reoMeTpHs

JlekapTtoBa cucrtema koopauHaT. [IpeoOpa3oBaHusI CHUCTEMBl KOOpJWHAT.
[TonsapHas cucrteMa KOOpAUHAT.

YpaBHEHHE NIPSMON HA MIJIOCKOCTH. YTOJ MEXAY NpsiMbIMH. PaccrositHue ot




TOYKH 10 NMPSAMOM. YpaBHEHHE IJIOCKOCTH B MTPOCTPAHCTBE. PaccTosiHue OT TOUKH
J10 TWIOCKOCTH. Y PaBHEHHUE NIPSAMOM B POCTPAHCTBE. YTOJ MEXKIY IPSIMBIMA. YTOJI
MEXKIy NPsSMOU M IUIOCKOCThIO. KpuBbie BTOporo mopsnaka. KanoHndeckuili BHUJI
KPUBBIX BTOPOT'O OpSJIKA.

Paznen 2. BBenenne B MaTeMaTU4ECKAN aHAJIA3

Tema 2.1 HucnoBble MHOKECTBA

[Tonatne MHOXecTBa. Pa3znuuHble BHIIBI YMCIOBBIX MHOXECTB. MHTepBall
OxpecTHOCTh TOYKH. MOIIHOCT, MHOXecTBa. OToOpaxKeHUs:: CIOPBEKIHS,
unbekuus, ouexkuus. [louarue ¢pynkuuu, rpapuk ¢pynkuuu. OOpaTHas QyHKIIUS.
OcHOBHBIE 2NIeMEHTapHbIe (PYHKINHU, UX TPadUKU U CBOICTBA.

Tema 2.2 Teopus npenenos

Uucnosas nocnenoBaTenpbHOCTh. [Ipemen 4McinoBOM MOCIIENOBATEIBHOCTH.
CBoiicTBa npejesna YiCcI0BOM MOCIeI0BATEIbHOCTH.

[Ipenen ¢yuknuu B Touke. CBoictBa mnpenena QyHkuuu. I[lepBbiit
3aMedaTeNbHbI Mpeaed, BTOPOM 3aMeyaTeNbHBIA MpeAesl. OKBUBAJICHTHOCTH.
OnHOCTOpOHHKE MPEIEIBI.

Onpenenenue (GyHKIUU, HETIPEPHIBHOM B Touke. TOUkM pa3pbiBa (QyHKIUU.
CpoiicTBa (yHKIIMH, HENPEPBIBHBIX HA OTPE3KE.

Tewma 2.3 IIpousBoaHast yHKIMU OJTHON IEPEMEHHOU

[lonsiTue npousBogHOM (GyHKUMH B TOuKe. [IpoM3BOAHBIE OCHOBHBIX
aneMeHTapHbIX QyHkui. [IpaBuna nuddepenunpoBanusi.

[IpousBogHast ciaoXHOW  (QYHKIMM, JiorapupMuyeckass IPOU3BOJHAS.
[TpousBognas ¢yHKuuM, 3agaHHON napaMerpuuecku. [IpousBonHas ¢(yHKUUH,
3ajaHHOW HesiBHO. [IpomsBognas oOpatHoil ¢(yHKkuuu. Ilpom3BogHble BBICIINX
HOPSIJIKOB.

Tema 2.4 IIpunoxeHnst poOU3BOIHON

['eomeTpudecknii CMBICI POU3BOIHOM.

OkctpemMyMbl  QyHKUMU.  VHTepBasibl ~ MOHOTOHHOCTH  (DYHKLIHH.
Heobxoanmoe ycinoBue skctpemyma (yHKIHH, TOCTATOYHOE YCIOBUE SKCTPEMyMa
dbynkuuu. Bemmykinocts, Touku neperuda. Heo6xoaumoe u 10cTaTOYHOE YCIOBHSI.
Acumnrtotsl rpaduka Gyskiuu. [Ipasuno Jlonurans.

Tema 2.5 HeonpeneneHHbI HHTETPA

ITepBooOpasnas  ¢yukiuu. IloHsTHEe  HeompeneaeHHOro  HHTErpala.
CBoOICTBA HEONIPEAETIEHHOTO HHTETPaja. MEeTOAbI BBIYMCIICHHUS.

Tema 2.6. OnpenesieHHbIA HHTETPAN

[lonatue onpenenenHoro wuHrerpana. CpoiictBa. ®opmy Hrerorona-
JleliOHuia. 3aMeHa epeMeHHON B OMPEEIICHHOM UHTEerpae.

[IpunoxxkeHuss ONPENEIEeHHOTO0 HHTErpaja: IUIOMAAb KPUBOJIMHEHWHOU
Tparneuuu, AJuHa 1yTu, 00beM Tejla BpaleHHs.

Tema 2.7 OyHKIIMN HECKOIBKUX MEPEMEHHBIX

[Tonsitue  dynkmum  Heckonbkux  mepemeHHbix  (DOHII).  O6mactsb
onpenenenuss OHIL. Jlunum ypoBHs. YHactHeie npousBogubie DHII. YacTtHbie
MPOU3BOIHBIE BBICIIMX MOPSIAKOB.

OkctpemyMbl OHII. Heobxonumoe u gocrarounoe ycinoBus. KacatenbHas
IIJIOCKOCTh U HOPMaJIb K OBEPXHOCTH. ['paguenT. [Ipon3BoaHas o HampaBIICHHUIO.
MeTon HauMEHbBIIIUX KBAaIPaTOB.



Tema 2.8 JIuddepennuansubie ypasaenus (1Y)

[Tousitue Y. Ilopsmox JIY, obOmee pemenue, yactHoe perieHue. Y
nepporo nopsaka. Jlunennele Y  BTOpOoro nmopsaka ¢ IOCTOSIHHBIMHU
K03 PUITMEHTaAMH.

Tema 2.9 Psaapl

Uucnoseie psaapl. CXOOUMOCTh 4YKCIOBOrO psga. CBOWCTBA CXOIAIIMXCS
YUCJIOBBIX PsAIOB. [IpU3HaKU CXOOUMOCTH.

Crenennble psanpl. Paaumyc  cXOAMMOCTH, HHTEpBal  CXOAUMOCTH.
Paznoxxenue GhyHKIUN CTETIEHHON PS/I.

Paznen 3. BBeaeHue B TEOpUIO BEPOSATHOCTEM W MAaTEMAaTUYECKYIO
CTaTUCTUKY

Tema 3.1 Anrebpa coObITuii

OnemeHThl  KoMOuHaTopuku. CiywaiitHoe coObithe. IIpocTpaHcTBO
AIIEMEHTAapHBIX UCXO0/0B. JIefCTBUS HaJl COOBITHSIMU.

Kilaccnueckoe M reoMeTpuyeckoe ompeaesieHus BeposiTHocTh. CBolicTBa
BEPOSITHOCTH.

Teopema crnoxxeHusa. YcClOBHas BEPOATHOCTb. TeopeMa yMHOKEHHS.
dopmyna mnoJHOM BeposiTHOCTH, (opmyna baiieca, dopmyna bepnymu.
HauBeposiTHeliiee uwncino ycnexoB. [lpubnmxenHbie Qopmynsl:  dopmyna
[lyaccona, noxkanbHas ¢opmyna MyaBpa-Jlamnaca, wuHTerpangbHas ¢dopmyia
Myagspa-Jlamnaca.

Tema 3.2 Cny4aiiHble BEJTUYHHBI

JluckpeTHasi cliydyailHasg BEJIMYMHA, HENpPEpPbIBHAS CllydailHas BEJIWYUHA.
3aKOH pachpelnesieHus CiaydyalHoW Benu4yuHbl. @DOyHKIHUS paclpeieacHusl.
[IITIOTHOCTE BEPOSTHOCTEW HENPEPHIBHOM CIy4alHOW BEIWYMHBL. YHCIIOBBIE
XapaKTEPUCTUKHU CITyYailHbIX BEJTUYHH.

OCHOBHBIE 3aKOHBl pacHpelesieHUusi JTUCKPETHbIX M  HENpPEpBhIBHBIX
CIIy4ailHBIX ~BEIMYMH M MX YHUCJIOBBIE XapakTepucTuku. HopmaibHoe

pacrpeneneHue.
Tema 3.3 BBeneHue B MaTeMaTUYECKYIO CTATUCTUKY
OcHoOBHBIE 3a7a4u MaTEMaTU4YECKOU CTaTUCTKU. ['enepanbhas

COBOKYIMHOCTb U BbIOOpKA. CTaTUCTUUECKUN 3aKOH pacmpeneneHus. ['padudeckoe
MpeAcTaBlieHre BBHIOOpKH. ToOdYeuHble OIIEHKM HEU3BECTHBIX IMapaMeTpoB
pacnpeneneHusl.

3.4. TeMaTu4YeCKHil IVIAH NPAKTHYECKHUX 3aAHATHI
Paznen 1. BBenenue B MMHEIHY0 alireOpy M aHAITUTUYECKYIO T€OMETPHIO

1. HevictBus Hax Matpunamu. CBOMCTBA AEMCTBUM HAJ MAaTPULIAMH.

2. [lonaTtre ompenenuTens, METOAb! BblYMCIECHUA. HaxoxaeHue panra
MaTpULBIL.

3. Pemenue cucteM NHHEHHBIX anreOpanyecKuxX ypaBHEHUN METOJIOM

Kpamepa. Haxoxaenue oOpaTHOW waTpuiibl. PereHue cUCTEM JTHHEHHBIX
ypaBHEHUH C MOMOUIbI0 0OPAaTHON MaTpPHUIIbI.

4, Pemienue cucreM JIMHENHBIX ypaBHEHUN MeTo0oM ['aycca.

S. Brluncnenne JUIMHBI M HAlpaBJEHUs BEKTOpa. DBrruucienwue
npoekuny. CKalsIpHOE MPOU3BEAECHNUE BEKTOPOB.



6. BCKTOpHO@ N CMCIIaHHOC ITPOU3BCACHNA BEKTOPOB.

7. PasnuynHble BUABl ypaBHEHUS IPSMOU JIMHUM HA TUIOCKOCTH.

8. YpaBHEHHE IUIOCKOCTH B IPOCTPAHCTBE. Y PAaBHEHUS NPSIMOU JIMHUU B
IIPOCTPAHCTBE.

9. KpuBble BTOpOro nopsiaxa.

Pa3nen 2. BBenenue B MaTeMaTUYECKUN aHAJIN3

10. Beruucnenue mnpeaenoB (QyHKIUNA Ha 0ECKOHEYHOCTH M B KOHEYHOM
Touke. PackpeiTie HEONpeneNIeHHOCTEH.

11. TlepBsbIit U BTOpOM 3aMeyUaTeNIbHBINA MPESIbl K UX CIEJCTBHUS.

12. IlpaBuna nuddepennupoBanus. [IpousBoaHas CIOKHONW (GYHKIUH.
Jlorapudmuueckast mpousBoHas. [IpubikeHHbIC BEIYUCICHUS.

13. Ilpou3BoaHble BBICHIMX MOPAIKOB. BbIUncCIeHHE TMpenesoB ¢
MOMOIIBIO MpaBuia Jlonuras.

14. Beruucienue skcTpeMyMoB ¢GyHKIMH. HaxokaeHne HanOOJbIIero u
HAaMMEHBIIIETO 3HAaYeHUN (QPYHKIMU HAa MHOXecTBe. [IpuMeHeHne Mpou3BOIHBIX K
UCCIe0BaHNI0 QYHKIIUNA U TOCTPOEHUIO IPaUKOB.

15. OcHoBHbIE METOBI WHTETPUPOBAHUS (HemocpeICTBEHHOE
WHTETPUPOBAHNUE, 3aMEHa NTIEPEMEHHOM, UHTETPUPOBAHUE 110 YACTSM).

16. HHaTterpupoBanue QpoOHO-PALMOHAIBHBIX (QYHKITUH.

17. HWurerpupoBaHue TpuroHoMerpuueckux (GyHkuuii. MHTErprpoBaHue
UpparmoHaIbHbIX PYHKIIUH.

18. Meroapl BBIYKCICHUS OIpPEACIIEHHOTO uHTerpana. llpunoxeHus
OTIPEJICTICHHOT0 HMHTErpajga K BBIYMCICHHUIO IUIOMAaAei, 0oOBEMOB, IJIMHBI JYyTH
KPUBOM.

19. O6nacts onpenenenuss GHIL. Jlunuu ypoBHs. YacTHbIE IPOU3BOIHbBIE
(GYHKIIUU HECKOJIbKUX TIepeMeHHbIX. [Ipon3BoiHas pyHKIMM, 3aJaHHON HESIBHO.

20. IIpouwsBomubie BeICIIUX MOPsAKOB. [TomHbI muddepennuan mepBoro
U BTOPOTO TIOPSIAKOB. YpaBHEHHE KacaTeJIbHOW TUIOCKOCTH U HOPMald K
noBepxHOCTH. [Tpon3BoiHAs MO HanMpaBiIeHUIO. ['paueHT.

21. DOxctpemyMm GYHKIMM MHOTHX TIEPEMEHHBIX. 3aJladyd HaXOXKICHUS
HanWOOJIBIIIEr0 U HAUMEHBIIIETO 3HAUCHU B OTPAaHUYEHHON 00JIacTH.

22.  uddepeHunanpHbie YpaBHEHHUS MIEpPBOrO nopsiaKa
(muddepennuanbaple ypaBHEHUS € Pa3lENSIOMIMMUCS  [EPEMEHHBIMH,
OJIHOPOJIHBIC, JIMHEHHBIE HEOAHOPOJHBIC, ypaBHEHUS bepHy/IM, B MOJHBIX
nuddepennmanax).

23. Jlunetinbie muddepeHanbHble ypaBHEHUS BTOPOTO MOPSIKA C
MOCTOSTHHBIMU KO3 uimentamu. MeToa HeonpeaeseHHbIX K03 (OUITMEHTOB.
Mertop Bapualuu NOCTOSHHBIX.

24. IlpusHaKU CXOAUMOCTH TOJIOKHUTEIBHBIX PSIOB. 3HAKOIIEPEMEHHBIE
PSIBL.

25. Crenennsie psabl. Pagnyc cXxoauMoCTH CTETIEHHOTO Psijia.

26. Paznoxxenue ¢QyHKIMH B CTENEeHHOW psia. [IpuMeHeHHe CTeneHHBIX
PAIIOB K TPUOJIMKEHHBIM BBIUUCIICHUSIM.

Paznen 3. BBemeHne B TEOpUIO BEPOSITHOCTEM M MATEMATHYECKYIO
CTaTUCTUKY

27. DnemeHThl KoMOuHatopuku. CiywailiHple coObiThsa. Onepanuu Haj



coopiTuAMH. Kiaccuueckoe M TE€OMETPUYECKOE ONpPENEICHUE BEPOSITHOCTH.
Teopemsl CII0KEHNSI U YMHOKEHHS BEPOSTHOCTEN.

28.
Bbatieca.
29.

TeopeMbl B cxeMe bepHyim.

30.

JuckpeTHbie
CIIy4yallHbIX BEJIIMYMH M €€ CBOICTBA.

AUCKPCTHBIX CﬂyqaﬁHLIX BCJINYHH.

31.

CIly4YaiiHbIC

BCJINYHNHEI.

OCHOBHbBIE 3aKOHBI

BEPOSTHOCTEW HENPEPBIBHON CIIy4aiHOM BEJIUYUHBI U €€ CBOMCTBA.

32,

[IprMepbl OCHOBHBIX PACIIPEIEIICHUN CIIy4alHbIX BEJIUYMH.

33.

['eHepanbHass COBOKYMHOCTh U BBIOOpKA.

JevictBus Han coObTusiMU. DopMyina moaHOU BeposTHOCTH. Dopmyra
Cxema wucnbiTanuii bepnymm. ®opmyna bepnymmm. IlpenenvHble

OYHKIUSA ~ paclpeesieHHs
pacnpeneneHus

HenpeppiBHble citydaiiHble BenuuMHbL. [II0THOCTBH pacnpeneneHus
UucnoBble XapaKTEPUCTUKU CIYYaWHBIX BEJIMYMH M WX CBOMCTBA.

CratucTuyeckuii  psij

PaCIpCaACICHUA. Fpa(bI/I“ICCKOG IMpcaACTaBJICHUC BI:I60pKI/II IruCcTorpaMma, I1OJUI'OH

qacCToOT.

34. OOpaboTka pe3yJbTaTOB JKCIIEPUMEHTA, OMPEJEICHUE TOYECUHBIX
OIICHOK YHCJIOBBIX XapaKTCPUCTUK W TAapaMETPOB pacHpeneiieHus TeHEepaabHOU

COBOKYITHOCTH.

3.5. TemaTu4yeckuii IV1aH J1a0OPATOPHBIX padoT
JlaHHbIi BUA padOTHI HE NPETYCMOTPEH YUYEOHBIM INIAHOM

3.6. Kypcosoii npoekT /kKypcoBasi pa6oTa
JlanHbIN BUJT pabOThI HE MMPETYCMOTPEH YU€OHBIM MJIAHOM

4. OueHuBaHUE Pe3yJIbTATOB 00y4YeHUsI
OnenuBanue pe3yabTaTOB OOYYEHHUS IO AUCIUIUIMHE OCYIIECTBIISIETCS B
paMKax TEKYIIEro KOHTPOJISI M MPOMEKYTOUYHOM aTTECTallUH, MPOBOJUMBIX IO

oabHO-perTuHroBoit cucreme (bPC).

[IIkana oreHKu pe3yabTaTOB O0yUEHHUS 1O AUCITUTUIMHE:

YpoBeHb chopMUPOBAaHHOCTH
WHJUKATOpa KOMIETEHIUHU
. . Hwuxe .
Boicokuii| Cpennuit CDEIIHETO Huszkui
Kon 3anaHu- %5 pea
oT 0
Kox  |ummikaro pOBaHHbie 100 | 01701084 | o155 1069 | 010 10 54
KoMIIe- pa pe3yJIbTaThl
TEHIMH |KOMITETEH 00yueHH s 10 Ilkana oneHuBaHus
17071 VCLUUTLIINHE HEYJI0B-
H et yIIOBJIET- YA
OTJINYHO XOpOLIO JETBOpU-
BOPUTEIBHO
TEJIbHO
3a4TEHO HE 3a4TE€HO
3HATh:
MOHATUE MaTPHULIBI, CBOGO)I JOCTAaTO4YHO IIJI0XO0 HC 3HACT
i | HO W B | IIOJHO 3HA€T | ONHUCHIBACT
OIK-2 | ONK-2.1 | onpeneneuue obpatHoOI
MaTpuilbl, IIOHATHE IIOJIHOM N MHOT'O
paHra MaTpuipl; o0beMe OIIMOO0K
HOHATHE 00 3HAeT




olpeenuTene
MAaTpHIIbI, CBOWCTBA
ornpeaenuTencii; oomui
Bun CJIAY; mpaBuiio
Kpamepa ans pemenus
CJIAY; MmaTpuuHbIi
metoA pemenust CJIAY;
KpuUTEpUit
coBmectHocTu CJIAY;
meron ["aycca; monstue
BEKTODA;

pa3IMYHBIC BUIBI
YpaBHEHUH NPSIMBIX Ha
IJIOCKOCTH; pa3InyHbIe
BUJBI YpaBHECHHN
IIJIOCKOCTH B
MIPOCTPAHCTRBE;
CTIOCOOBI 3a1aHUS
psAMOH B
MIPOCTPAHCTRBE;
YpaBHEHHUS JIUHUN
BTOPOTO TOPSIIIKA;
MTOHSTHE TIpeiea
MTOCIIEI0BATEIEHOCTH U
(hYyHKIINH B TOYKE;
TTOHSTHE
HEMPEePBIBHOCTH
(hyHKIIMH B TOYKE U HA
MHOJKECTBE; IIOHATHE
MPOU3BOIHOM, €€
reOMETPUYECKUI
CMBICI; TIOHSTHE
HEOIPEIETEHHOTO U
ONPEACIEHHOT O
WHTETPaJioB, UX
CBOWCTBA; TIOHATHE
(hyHKITNH HECKOIBKUX
MIEPEeMEHHBIX, YACTHBIX
MTPOM3BOAHBIX (DYHKITUU
HECKOJIBKHX
TIEPEeMEHHBIX; TIOHATHE
G hepeHITnaATEHOTO
YpaBHEHUs, OCHOBHBIE
THUIIBI

g depeHInaTbHBIX
YPaBHEHUH NIEPBOIO
MOpSAJIKA; TIOHATHE
YHCIIOBOTO U
CTETIeHHOTO PSAa;
OCHOBHBIE TTPU3HAKH
CXOAMMOCTH YHCIIOBBIX
PAA0B; OCHOBHBIE
MOHATHS U
OIIpeETIEHNs TEOPUU
BEpOSITHOCTEH U
MaTeMaTHYECKON
CTaTUCTHKH:
KJIACCHYECKOE U
TeOMETPHYECKOe
OTIpeIeTICHHS




BEPOSITHOCTH,
OCHOBHBIE ()OPMYJIBI;
MOHSTHSA AUCKPETHON 1
HEIPEPBIBHON
CIIy4ailHbIX BEIHYHH,
TEHEPAIHON U
BBEIOOPOYHOH
COBOKYIHOCTEH,
TOYEYHBIE OLIEHKN
apaMeTpoB
pacnpeneseHusl.

YMETB:

BBINOJIHSATD JEHCTBUS
HaJ MaTpHLaMy;
HaXOAUTh MaTpUILy,
0o0paTHYIO TaHHOM;
HaXOIUTh PAHT
MAaTpHIIbl; 3aMMCHIBATH
B MaTpU4YHOH (hopme
CHUCTEMY JINHEUHBIX
YPaBHEHUM; IPUMEHSITh
pa3NUYHbIC METO/BI
pemenus CJIAY;
BBIYUCIISITH CKAISAPHOE,
BEKTOPHOE, CMEILIAHHOE
MIPOU3BEICHHE
BEKTOPOB; CTPOUTH
YpaBHEHUS IPSIMO
JIMHWYU Ha IUIOCKOCTH U
MIPOCTPAHCTBE,
YpaBHEHHUS IIOCKOCTH
B IIPOCTPAHCTBE,
KpPHUBBIE BTOPOTO
MOpsIKA; HAXOUTh
YTOJ MEXTy MPSIMBIMH,
TUIOCKOCTSIMH,
paccTosiHuE OT TOUYKH
JIO TIPSIMOM 1
TIOCKOCTH;

HaXOJUTh 00J1acTh
ornpeneneHus QyHKLINH,
Hccien0BaTh GYHKLIUIO
Ha CHMMETPHYHOCTH;
BBIYUCIIATH MIpeaes
MOCJIEI0BATEILHOCTH U
(YHKLUH B TOUKE;
BBIYUCIISITH
MIPOU3BOTHBIE
3IIEMEHTAPHBIX
(YHKUIWH; HAXOIUTH
IKCTPEMYMBI (DYHKITHH,
HauOOoJbIIeE U
HaMMEHbIIIee 3HAYCHNE
(hyHKIIMH Ha
MHOYECTBE; BBIYHCIIAThH
nepBooOpa3HbIe
¢byskMy (B
MPOCTEHIINX CITydasix);
BBIYUCIISITH
OTIpeIeJICHHbIE

yMeeT

BBIIIOJIH
aTh  0e3
OIIIIOOK

BBITIOJIHAET C
HE3HAYUTEIb
HBI MU
OILINOKaMH

BBIIIOJIHAET
¢ 0OMIBIINM
KOJIMYECTB
oM
OHINOOK

HE yMeeT




WHTETpaJIbl; IPUMEHSTh
HHTETPaJIbl K PEILICHUIO
MIPOCTBIX MPUKIATHBIX
3ajadq;

HaXOJUTh YacTHBIE
npoussoansie OHIIL,
YacTHbIE TPOU3BOHBIE
BBICIIAX MOPSIKOB,
skctpeMmymbl OHIT;
HCCIIEIOBATh Ha
CXOAVMOCTb YHCIIOBBIE
PAOBL; HAXOANUTH PaycC
CXOOUMOCTH
CTETIEHHOT 0 PsiAa;
3aMyChIBaTh
MaTeMaTHYECKYIO
[TOCTaHOBKY THUIOBBIX
TEKCTOBBIX 33/1a4;
COCTaBIIATh
MaTeMaTH4YecKue
MOJIEJIH TIPOCTHIX 33/1a4
peaNbHBIX IPOLECCOB U
MIPOBOANTE X aHAIIN3;
BEIOMpATHh METOT
peLIeHUs] TUIIOBOM
3aJ1a4M; pelaTh
CTaHJapTHBIE 3a]1a4H C
HCIIOJIb30BaHUN
¢dbopmyn Teopun
BEPOATHOCTEN U

MaTeMaTUYEeCKOM

CTAaTUCTHUKU.

BJIAJIETh:

HaBBbIKAMU BJIAJIEET | BIAJEET B | BIageeT HE
ynorpebnenus B JIOCTaTOYHO | ciabo, BJIAJICeT
MaTeMaTHICCKOH HOJHOM | M 00beMe JIOITYCKaeT
CHMBOJIMKH JUTst 00BeMe MHOT'O

BBIPAYKCHHUS OIIMBOK
KOJIMYCCTBCHHBIX U

KAa4C€CTBCHHBIX

OTHOLICHUH 0OBEKTOB,;
HaBBIKAMHU CHMBOJIbHBIX
peoOpazoBaHuit
MaTEeMaTHYECKUX
BBIPAKCHMUI;
3aIlUCHIBATh
MaTeMaTHYECKYIO
[IOCTAHOBKY TUIIOBOM
TEKCTOBOM 3aJ1auu;
HaBBIKAMH TTOCTPOCHHS
rpaduKoB
JJIEMEHTAPHBIX
(yHKIIHIT; HaBBIKAMHU
WCTIOJIb30BaHHUS
rpaduKoB, TAOIUII IPH
peLICHUH 33/1a491 U
MPOBEICHUH aHATIN3a
HalJIEHHOTO PelLIeHNS;
OCHOBHBIMU
AHAJMTUYECKUMHU




METOAAMH PEIICHHSI
anrebpanvecKux
ypaBHEHHUH U CHCTEM
anreOpanvecKux
YPaBHEHU;
OCHOBHBIMU METOIaMH
g depeHIMpoBaHus,
WHTETPUPOBAHHUS
(hyHKIIHIT; OCHOBHBIMH
METOIaMH TTOHCKA
IKCTpeMyMa QPyHKINH
OJTHOM M HECKOJIBKUX
MEPEMECHHBIX;
METOIaMHU
CTaTUCTUYECKOM
00pabOTKH pe3ybTaTOB
9KCIIEPUMEHTOB;
METOJIlaMH1 aHallu3a U
MpeacTaBICHUS
CTaTUCTHYCCKUX
JAHHBIX.

OueHouyHble MaTepuanbl I [POBEACHUS TEKYIIEro KOHTPOJsA U
MIPOMEKYTOUHOM arTectanuu npuseneHsl B [Ipuioxkennu k pabouei mporpamme
JUCITUTUTUHBI.

[TonHBINA KOMIUIEKT 33JIaHUN U MaTEPHUATIOB, HEOOXOAUMBIX JJIsl OLICHUBAHUS
pe3ynbTaToB O0yUEHHUS 10 AUCIUIUIMHE, XpAHUTCS Ha Kadeape pa3padoTIuKa.

5. Y4eOHO-MeToIM4YecKoe U UH(POPMALIMOHHOE o0ecTiedeHne JUCHUILIHHbI

5.1. YueOHO-MeTOANYECKOE 00ecIeUyeHue

5.1.1. OcHoBHas nuTeparypa
1. Bynaeix, I'. M. COOpHUK 3a7au W YOPAKHEHUN IO BBICHIEH MaTEeMaTHKE:

yaebHoe mocobue s By3oB / I. M. bymnpik. — 2-¢ usn., crep. — CaHKT-
[letepOypr: Jlawp, 2022. — 332 c¢. — ISBN 978-5-8114-9473-6. — Tekcr:
ANEKTPOHHBIN //  JlaHb:  3leKTpoHHO-OMONMOTEeuHas cuctema. —  URL:

https://e.lanbook.com/book/195479;

2. TannmueBa, A. B. Teopus BeposiTHOCTei: yuebHoe mocobme / A. B.
['annueBa. — Cankt-IletepOypr: Jlanp, 2022. — 144 c. — ISBN 978-5-8114-
2380-4. — Texkct: anmekTpoHHBbIH // JlaHb: 2IeKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/209762;

3. T'aremiok, O. B. IlpakTukyM mo Teopuu BEPOSTHOCTEH M MAaTEMaTHYECKOU
cratuctuke / O. B. I'aremoxk, H. B. MantokoBa. — Cankrt-IletepOypr: Jlans, 2022.
— 132 ¢. — ISBN 978-5-8114-9842-0. — Texkct: smekTpoHHbIH / JlaHb:
AIEKTPOHHO-OMOIMOTEUHAs cucTema. — URL:
https://e.lanbook.com/book/238706;

4. T'opnau, b. A. Maremarnyeckuii ananu3: yueobnoe nocodue / b. A. 'opnay.
— Canxr-IlerepOypr: Jlans, 2022. — 608 c. — ISBN 978-5-8114-1428-4. —




Texkct: anexktponHsiii / Jlanb: snekTpoHHO-OMOMMOTEeuHass cuctema. — URL:
https://e.lanbook.com/book/211079;

5. Topnau, b. A. Jluneitnas anreOpa ¥ aHaIUTUYECKas TE€OMETPUS: YUEOHUK
st By30B / b. A. T'opnau. — 2-e usn., crep. — Cankrt-IlerepOypr: Jlans, 2022, —
300 c. — ISBN 978-5-507-44063-4. — Texct: »dnexkTpoHHbIH // JlaHb:
AJIEKTPOHHO-OMOIMOTeUHAS cucTema. — URL:
https://e.lanbook.com/book/208664;

6. I'opnau, b. A. Jlunelinas anrebpa u aHamuTU4YecKas reoMeTpus. [IpakTukym
JUISL CTYJIEHTOB TEXHUUYECKHX U HKOHOMHUYECKUX CHEIHMaIbHOCTEH BY30B: yueOHOE

nocobue st By30B / b. A. T'opnau, E. I1. PoctoBa. — Canxkr-IletepOypr: Jlaus,
2021. — 144 c¢. — ISBN 978-5-8114-6737-2. — TexkcT: 25ekTpoHHbIH // JlaHb:
AIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:

https://e.lanbook.com/book/162373;

7. Kpemep, H.II.. Maremaruka 111 3KOHOMHCTOB U MEHEKEPOB. [IpakTukym
(nns 6akanaBpoB): YueOHoe nocobue / H.IL. Kpemep, b.A. [lytko, U.M. Tpuius,
M.H. ®puaman — Mockpa: KuoPyc, 2017. — 479 c¢. — (nns O6akanaBpoB). —
ISBN 978-5-406-03462-0-M-2018. — URL: https://book.ru/book/927668 —
TeKCT: ANEeKTPOHHBIN;

8. Ilytko, b. A., Marematuka /i1 5)KOHOMHACTOB M MEHEHKEPOB.: yueOHHK / b.
A. Ilytko, 1. M. Tpumun, M. H. ®puaman; nox obmr. pex. H. 11, Kpemepa. —
Mocksa: KuoPyc, 2022. — 479 c¢. — ISBN 978-5-406-09054-1. — URL:
https://book.ru/book/942128 — TeKkcT: 3IeKTPOHHBIH.

5.1.2. JlonoHUTENbHAS TUTEpaTypa
1. Bexnemuiues, /1. B. Kypc ananuTiuueckoil reoMeTpuu U JMHEHHON anreOphl:

yaeOHuk st By3oB / JI. B. bexmemumen. — 19-e m3ap., crep. — CaHKT-
[TerepOypr: Jlamb, 2022. — 448 c. — ISBN 978-5-8114-9223-7. — Texkcr:
ANEKTPOHHBIN //  JlaHb:  3leKTpoHHO-OMONMOTEeuHas cuctema. —  URL:

https://e.lanbook.com/book/189312;

2. COOpHHMK 3aad IO aHAJUTHYCCKOW TeOMETpHMHM W JMHEHHOUW anrebpe:
yueOHoe nocoodue s By3oB / JI. A. beknemumena, /. B. beknemues, A. 1O.
[TerpoBuu, U. A. UybapoB. — 9-e uzn., crep. — Cankr-Ilerepoypr: Jlans, 2022.
— 496 c. — ISBN 978-5-8114-9224-4. — Texkct: »nekTpoHHbIH // JlaHb:
AIEKTPOHHO-OMOIMOTEUHAs cUCTEMa. — URL:
https://e.lanbook.com/book/190976;

3. Briciias maremaruka. CtaHgapTHBIC 3a7laud C OCHOBAMH TEOpUU: YUeOHOE
nocobue aist By30B / A. 0. Baosun, JI. B. Muxanesa, B. M. Myxuna [u np.]. —
3-¢ uzn., crep. — Cankr-IletepOypr: Jlans, 2022. — 188 c. — ISBN 978-5-8114-
9437-8. — Tekct: a5eKTpoHHBIH // JlaHb: 3JIeKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/195419;

4. T'opnmau, b. A. Teopuss BepodATHOCTEH W MaTeMaTHYeCKas CTAaTUCTUKA:
yueOHo-MeTonuueckoe nocodbue / b. A. T'opnau. — Cankr-IlerepOypr: Jlans,
2022. — 320 ¢. — ISBN 978-5-8114-1429-1. — TekcT: 251eKTpoHHBIH // JlaHb:
AIEKTPOHHO-OMOIMOTEeUHAs cucTema. — URL:


https://e.lanbook.com/book/211079
https://book.ru/book/927668
https://book.ru/book/942128

https://e.lanbook.com/book/211082;

5. I'opnau, b. A. IuddepenunpoBanue: yueonuk / b. A. I'opnau. — Cankr-
[TerepOypr: Jlanp, 2022. — 348 c¢. — ISBN 978-5-8114-2715-4. — Tekcr:
ANEKTPOHHBIN //  JlaHb:  3JeKTpoHHO-OMONMOTEeuHas cucrema. —  URL:
https://e.lanbook.com/book/210074;

6. Ukpsuuukos, B. U., Beiciias marematuka. [Ipaktukym: yueOHoe mocodue /
B. U. Uxkpannukos, D. b. llIBapu; nox pen. B. H. Makcumenko. — MockBa:
KnoPyc, 2023. — 436 c¢. — ISBN 978-5-406-10962-5. — URL:
https://book.ru/book/947632. — TekcT: IeKTpOHHBIN;

7. Tarapuukos, O. B., Teopust BeposATHOCTEN W MaTeMaTUYeCKas CTATUCTHKA
st 9KoHOMHUCTOB.: yueOHuk / O. B. Tarapuuxor, E. B. IlIBen. — Mockaa:
KnoPyc, 2022. — 206 c¢. — ISBN 978-5-406-09490-7. — URL:
https://book.ru/book/943149. — TekcT: IIeKTPOHHBIN;

8. Xycuyraunos, P. III. COopHuK 3amay 1Mo Kypcy TEOpUU BEPOSTHOCTEH U
MaTeMaTHYECKOW CTaTUCTUKH: ydeOHoe mocodue / P. IIl. XycHyrnuHoB. — 2-¢
u3n., ucnp. — Caunkr-IlerepOypr: Jlanp, 2022. — 320 ¢. — ISBN 978-5-8114-
1668-4. — Texkct: 25eKTpOHHBIN // JIaHb: 271eKTpOHHO-OUOIMOTEYHAsI CUCTEMA. —
URL.: https://e.lanbook.com/book/211733.

5.2. MudopmanuonHoe odecrnevyenue

5.2.1. DneKTpOHHBIE U HHTEPHET-PECYPCHI
1. IToptan «OTKpBITOE 0OpazoBaHue», hitp://npoed.ru;

2. DNEeKTPOHHBIN y4eOHBIN Kypc «Maremaruka OK»,
https://Ims.kgeu.ru/course/view.php?id=1093
3. DJIEKTPOHHBIN y4eOHBIN Kypc «Maremartnka (3DPO)»,

https://Ims.kgeu.ru/course/view.php?id=4665;
4. 55C BOOK.RU, http://book.ru

5.2.2. llpodeccronanbubie  6a3bl  aaHHBIX/HPOPMAIIMOHHO-CITPABOYHBIC
CUCTEMBI

1. Poccuiickas HanmoHansHas oudauorexa, http://nlr.ru/;

2.  Epgunoe okHO  JocTyma K 0o0Opa3oBaTelbHBIM  pecypcam,
http://window.edu.ru/;

3. HammonanpHas a1eKkTpoHHas oubanoreka, hitps://rusneb.ru/.

5.2.3. JIunieH3MOHHOE ¥ CBOOOJHO  PaCIpOCTpaHsIEMOE IMPOrpPaMMHOE
obecrnicueHUe AUCITUTIIINHBI

HaumeHnoBanue Ornucanne PexBusutel
Ne
i MPOrPaMMHOTO MOITBEP K TAFOIITIX
o0ecrnieueHus JIOKYMEHTOB



http://npoed.ru/
https://lms.kgeu.ru/course/view.php?id=1093
https://lms.kgeu.ru/course/view.php?id=4665
http://book.ru/
http://nlr.ru/
http://window.edu.ru/
https://rusneb.ru/

CucreMa aBTOMaTHU3aIUHA

I'Y 3npaBooxpaneHus

CTYJICHTA

OubIMOTEK, OTBEYAIOIIAst BCEM "PecyOnuKaHCKUi
"UPBUC 64 (MoxynbHas | mexIyHapOJHBIM TP€OOBaHUAM, | MEIULMHCKUM
nocraska): APM IPEIBABISIEMBIM K COBDEMEHHBIM | OHOIMOTEYHO-
"Uurarens", APM OUOIMOTEUHBIM CUCTEMAM MH(POPMALTMOHHBIN
"Kuurossrmaga" meHtp" Ne61/2008 ot
17.06.2008 Heuckn.
paBo . beccpouHo
Windows 7 [Tonb3oBarensckas onepanuonHas | "3A0 ":""'1'“aKcHeT-
TpoheccHonamsHas cucrema Cepuc"" NellO-JINL]
(cepTudurmpoBaHHas 000072014 or
OCTIK) 27.05.2014 Hewuckn.
npaBo. beccpouHo
Cucrema noucka uaopmanuu B | CBoO6OHAS TULIEH3US
Bbpayzep Chrome CETH MHTEPHET Hewucki. npaso.
Bbeccpouno
[1O mns apdextuBHOTO OHNANH- | CBOOOIHAS JTUTICH3US
LMS Moodle B3aUMOJIeHCTBHS TIpernoiaBarens u| Heucki. mpago.

beccpouno

Adobe Flash Player

[ToaknroyaeMblii MOYJb JJISI
Opay3epa u cpefibl BBIIOTHEHHS

CBoOoaHas TUIECH3US
Hewucki. ipago.

2007 Windous32 Russian
DiskKit MVVL CD

HEoO0XoauMBbIe O(hrCHBIC

BEO -IIPUJIOKCHUHN beccpouno
[Taker nporpaMMHBbIX IpoAykToB | 3A0
Office Professional Plus | conepxammii B cebe "CodrJlaitaTpeiin"

Ne225/10 ot 28.01.2010

AcademicEdition+

IIPOrpPaMMbI

pOrpaMMbl Hewucka. npaso.
beccpouno
[TakeT nporpaMMHBbIX TIPOAYKTOB | 3A0
Office Standard 2007 cozeprkamiuii B cebe "CodrJlaituTpeiin"
Russian OLP NL HeoOXouMbIe OUCHBIC Ne21/2010 ot

04.05.2010 Heucka.
npaso. beccpoyHo

6. MaTepuaJIbHO-TEXHHUYECKOE 0O0ecneuyeHue TUCITUTITIMHBI

HanmeHnoBanue HaumenoBanue yueOHOM
BUJA Y4eOHOI ayJIUTOPHH, Ilepeuens HEOOXOAUMOTrO 000OPYAOBAaHUS U
paboThI CHeUaIn3UpOBaHHON TEXHUYECKHUX CPE/ICTB O0YUEHUs
naboparopuu
Jlexuumn VYyeOnas aynutopus s | Cnenumanu3upoBaHHass — ydeOHas — MeOeb,
IIPOBEJICHUS 3aHATUI TEXHUYECKHUE Cpe/iCTBa 00yUeHHsl, CITyKalue
JIEKIIMOHHOT'O THIa JUIsL TIpeACTaBlieHUs] y4yeOHOM uHGpopManuu
OonpUION  aynUTOpUM  (MYJIbTUMEIUIHBIN
MIPOEKTOpP, KOMIbIOTEP (HOYTOYK), 3KpaH),
JEMOHCTpAIOHHOEe 000pyIOBaHUE, y4eOHO-
HarJIsIHbBIE TOCOOHS
[IpakTnueckue VYuebnas aynutopus i | Crneuuanu3upoBaHHass — yuyeOHas — MmeOenb,
3aHATHUS MIPOBEJICHUS 3aHATUI TEXHUYECKHE CpencTBa o0ydeHus
CEMHUHApPCKOIo TUIA, (MynbTUMEIUNHBIA TPOEKTOP, KOMIBIOTED
IPYMIOBBIX U (HOyTOYK), 9KpaH) u Aap.
WH/IUBUYaJIbHBIX
KOHCYJIBTAIIMH, TEKYILIETO




KOHTPOJIS U

IIPOMEKYTOUYHON
aTTecTaluu
CamoctosrenpHas | Kommbrotepnsiii knace ¢ | Crnenuanu3upoBaHHas yaeOHas meOenb Ha 30
pabora BbIX0ZI0M B HTEpHET B- | mocamoynbix  mect, 30  KOMIBIOTEPOB,
600a TEXHUYECKHE cpeacTBa o0y4YeHHS
(MynbTUME-IUIHBIA MPOEKTOP, KOMIIBIOTED
(HOYTOYK), JKpaH), BHJICOKaMEpBHI,

IIPpOrpaMMHOC obecnieueHue

Criennanu3upoBaHHas MeOeIb,
KOMIIBIOTEPHAsI TEXHUKA C BO3MOXHOCTBIO
BbIXOZa B MIHTepHET 1 o0ecnieueHneM
noctyna B QUOC, skpaH, MyJIbTUMEIUUHBINI
IIPOEKTOP, IPOrPAMMHOE OOECIIEUEHNE

YuraabHbIN 3a1
OuOIMOTEKHN

7. OCO0eHHOCTH OpraHu3anuM 00pPa30BATEIbHOI JAeSITeJIbHOCTH [JIf
JIMII ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJINI0B

JIula ¢ OrpaHMYEHHBIMH BO3MOKHOCTSMHU 370poBbsi (OB3) u wuHBamuapbl
UMEIOT BO3MOYKHOCTh OECHpENsITCTBEHHO IEPEMENIaThCsl W3 OJHOro y4eOHO-
7a00paTOPHOTO KOpITyca B JIPYroM, MOTHATHCS Ha BCE ATAXKU y4eOHO-1a00paTOPHBIX
KOPITYCOB, 3aHMMAThLCSI B YUEOHBIX U MHBIX MOMEIIECHUSIX C YYETOM OCOOCHHOCTEU
NCUXO(U3NYECKOTO PA3BUTHS U COCTOSIHUSA 370POBBSL.

Jist o0yuenus aun ¢ OB3 v MHBANMIOB, UMEIOIIMX HAPYLIEHUS OMOPHO-
JIBUTATEJIBHOTO arnapara, 00ecleueHbl YCIOBHs OeCpEensITCTBEHHOTO I0CTYyIa BO
Bce yueOHble momenieHus. MHpopManus o crnenuaibHbIX YCIOBUAX, CO3JaHHBIX
st oOydaromuxes ¢ OB3 ¥ MHBanMAOB, pa3MellleHa HAa CailTe YHUBEpPCUTETA
www//kgeu.ru. HMmeercs BO3MOXHOCTH OKa3aHUA TEXHUYECKOW  MOMOIIMU
ACCHUCTEHTOM, a TaKXK€ YCIYT CypAONEPEBOAYMKOB U TU(PIIOCYPIOTIEPEBOTUUKOB.

Jns amantanuu kK Bochpuatvio Jmnamu ¢ OB3 u uHBamugamu C
HApYIIEHHBIM CIIYXOM CIPAaBOYHOT0, Y4€OHOro Marepuana MO JUCIUIUIMHE
00ecreunBarOTCs CAEAYIOLIUE YCIOBUS:

- I JIy4lied OpUEHTalMM B ayJAWTOPUU, NPUMEHSIIOTCS CHUTHAJIbI
OTIOBEIIICHHUS O HavaJie U KOHIIE 3aHATHS (CJIOBO «3BOHOK) MUIIETCS HA IOCKE);

- BHUMaHUE Cl1a00CbIIIaiero oOy4aronierocss MPUBIEKAETCS Ie1aroromMm
KECTOM (Ha IJIe40 KJIaJIeTCs pyKa, OCYIIECTBISETCS HEPE3KOe MOXJIONbIBAaHUE);

- pazroBapuBasi ¢ OOy4YarOIIMMCS, MEJAroru4eckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT $ICHO, KOPOTKMMH TMPEIJI0KEHUSIMH, oOecreuynBas BO3MOXKHOCTb
YTEHUsI IO TyOam.

Kommnencanus 3arpyJHEHU pEYeBOr0 M HMHTEIUIEKTYaJIbHOTO pPa3BUTHUSA
C1abOCIBIIIAIIMX 00yYarOIIUXCs MPOBOAUTCS ITyTEM:

- HCTIOJIb30BAaHUS CXEM, TUArpaMM, PUCYHKOB, KOMITbIOTEPHBIX IIPE3ECHTALIUI
C TUIIEPCCHUIKAMU, KOMMEHTUPYIOIHUMHE OTACIbHBIC KOMIIOHEHTHI H300paKeHUS;

- PETYJISIPHOTO TIPUMEHEHHUsI YIpaXHEHUH Ha Tpaduueckoe BbIICICHUE
CYILIECTBEHHBIX TPU3HAKOB MPEIMETOB U SIBJICHU;

- oOecriedeHHsl BO3MOXHOCTH JJIsi OOy4arollerocss MOJYyYUTh aJpECcHYIO



http://www.kgeu.ru/

KOHCYJIBTAIIUIO TI0 JMEKTPOHHOM MOYTe MO Mepe HEOOXOJUMOCTH.

Jga anantamuu K BocnpusTHio aunamu ¢ OB3 wu  uHBammpamu c
HapyILICHUSAMU 3PEHUSl CIPABOYHOIO, y4e€OHOIro, MPOCBETUTENBCKOTO MaTepHaa,
IPEeIyCMOTPEHHOTO  00Opa3oBaTelbHOM  MpOorpaMMod 1O BBIOpaHHOMY
HaIpPaBJICHUIO OJrOTOBKU, 0OECIIEUNBAIOTCS CIEAYIOIINE YCIOBUS:

- BeJleTcsl ajanTtanus o(puuuaabHOro caita B cetH VHTepHET ¢ ydeTom
0COOBIX MOTPEOHOCTEN WHBAJIMIOB II0 3PEHHUI0, OOECIEUMBACTCS HAIUYUE
KpymHOMPUGTOBOM CIpaBOYHON MHPOPMAITUN O PACTIMCAHUN YICOHBIX 3aHSATHH;

- IEITaTOTUYECKUN pabOTHHUK, ero coOeceaHUK (MPU HEOOXOAMMOCTH),
IPUCYTCTBYIOIIME HA 3aHATHH, MPEACTABISAIOTCA OOy4YaloIIUMCS, IpPH 3TOM
KQ)K/IbI pa3 Ha3bIBa€TCs TOT, K KOMY II€Jaroru4eckuii pabOTHUK 0OpamaeTcs;

- ICHCTBHUSI, JKECThI, IEPEMEILEHUS MeJarornYecKoro paboTHUKA KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;

- IeyaTHasg MHQpOpMaus MpenocTaBiseTcs KpynHeM wmpuprTom (ot 18
IYHKTOB), TOTAJIbHO O3BYyYMBAETCH;

- oOecrieunBaeTCsl HEOOXOIMMBIN YPOBEHb OCBEILIEHHOCTH OMEILEHUI;

- IPEAOCTABIIAECTCS BO3MOXXHOCTH HCIIOJb30BAaTh KOMIIBIOTEPHI BO BPEMS
3aHATUHN U MPABO 3aIMCH 0OBSICHEHUH Ha TUKTO(QOH (10 KEIAHUIO 00YUAIOIIUXCS).

dopMa MNpOBEAEHUS TEKyIIEd M NPOMEKYTOYHOM aTTeCTalMM I
oOyuatomuxcs ¢ OB3 u uHBaIMI0B onpenensieTcs neJarornieckuM paboTHUKOM B
COOTBETCTBHUM C y4eOHbIM I1aHoM. [Ipu HeoOxonumocTu oOyuvaroniemycst ¢ OB3,
WHBAMAY C YYETOM HMX HHJMBHAYAIbHBIX MCUXO(PU3NYECKUX OCOOEHHOCTEU
JTAeTCsl BO3MOKHOCTh IPOUTH MPOMEXKYTOUHYIO aTTECTALIMIO YCTHO, TUCbMEHHO Ha
Oymare, NMHCbMEHHO Ha KOMIblOTepe, B (OpME TECTUPOBAHUS U T.M., JHUOO
MPENOCTABISETCS JOMOJHUTENBHOE BpEMs JUIsl HOJTOTOBKH OTBETA.

8. MeToauueckue peKoOMeH AN Jif) b npenoaasaresen mno
OPraHM3alui BOCIIUTATEIbHOI Pa0d0ThI ¢ 00y4YAIOIIIMMHUCH.

Meroauueckoe oOecrieyeHue TMpolecca BOCHUTAHUS — OOYHAOIIUXCS
BBICTYIIaeT OJHUM U3  OINpenensionmx (akTopoB  BBICOKOTO  KauecTBa
oOpazoBanus. [IpenonaBarens By3a, JEMOHCTPHUPYS BBICOKHI MPOPECCHOHATH3M,
DPYAMIIAIO, YETKYI0 TPaKIAHCKYIO MO3UIMI0, CAMOAMCIMIUINHY, TBOPUYECKHUN
NOJXOJ B PEIICHUH MNpOPEeCCHOHANbHBIX 3aJady, B Xo0jA€ 00pa3oBaTeIbHOTO
nporecca crnoco0cTByeT (HOPMUPOBAHUIO TAPMOHUYHON JTMYHOCTH.

[Ipy peanuzauuy AUCUUIUIMHBI MpENoOJaBaTelb MOXKET HCIOJIb30BaTh
CJIEYIOIE METO/Ibl BOCITUTATENbHOU PabOTHI:

- MeTO/Ibl (POPMUPOBAHUS CO3ZHAHUS JIMYHOCTH (Oecena, AUCIYT, BHYIICHUE,
UHCTPYKTaX, KOHTPOJb, OOBSICHEHHE, MPUMEpP, CaMOKOHTPOJb, paccka3, COBET,
yoexaeHue u ap.);

- METOJIbl OpPTaHU3AlUU JACATSILHOCTH U (HOPMHUPOBAHHMSI OMBITA TTOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHHWE, TEIarorH4ecKkoe TpeOoBaHUE, MOpYyUYCHUE,
IpUyYEeHHE, CO3/IaHNEe BOCTIMTHIBAIONINX CUTYaAIlM, TPEHUHT, YIIPpaXKHEHUE, U 1. );

- METOJI MOTHUBAIIUU JACATEILHOCTH M TOBeACHUA (0J00peHHE, MOOIIPEHHE
COLIMAJbHONW aKTMBHOCTH, TOpHUIIAHHWE, CO3JaHHe CHUTyalldil ycIiexa, CO3JlaHue
CUTYaIUi 17151 SMOIIMOHAIILHO-HPABCTBEHHBIX MEPEKUBAHMIA, COPEBHOBAHUE U JIP.)



[Ipu peamn3anuym AUCHUIUIMHBL IPENOJABATENb JOKEH YYHUTHIBATH
CJIEAYIOIINE HAIIPABIICHHS BOCIIUTATEIBHON IEATEIIbHOCTH:

I'pasicoanckoe u nampuomuueckoe 6ocnumaHrue:

- popMupoBaHKe y OOyYaromMXCs EIOCTHOTO MHPOBO33PEHUS, POCCHICKOM
UJICHTUYHOCTHU, YBOKEHUS K CBOEH ceMbe, OOIIIECTBY, TOCYAPCTBY, IPUHSTHIM B CEMbE
U OOIIeCTBE JTyXOBHO-HPABCTBEHHBIM U  COLIMOKYJIBTYPHBIM LIEHHOCTAM, K
HAIIMOHATBHOMY, KYJBTYPHOMY W HCTOPHUYECKOMY HACIEOHI0, (POPMUPOBAHHE
CTPEMJIEHUS K €TO COXPAHEHUIO U PA3BUTHIO;

- opMupoBaHHe Yy OOYYaAIONMXCS AKTUBHOM TPAKTAHCKOM  IO3WIINH,
OCHOBaHHOM Ha TPAJUIIMOHHBIX KYJIbTYPHBIX, JTyXOBHBIX U HPABCTBEHHBIX LICHHOCTSIX
POCCHIICKOTo OOIIEeCTBA, [T MOBBILICHHUS CIIOCOOHOCTH OTBETCTBEHHO PEaTN30BhIBATh
CBOU KOHCTUTYILIMOHHBIE MPaBa U 00s13aHHOCTH;

- pa3BUTHE TPABOBOM M  MOJUTUYECKOW KYJIBTYpbl 0OyYaromuxcs,
paclMpeHre KOHCTPYKTUBHOI'O y4acTHs B NPUHITHU PELICHUH, 3aTparuBaronInX
UX TIpaBa M UHTEPECHl, B TOM YHUCJIE B PAa3IMYHBIX (HOpMax caMOOpPTraHHU3aIUH,
caMOyIIpaBJieHus1, OOIIECTBEHHO-3HAYUMOM 1€ TeIbHOCTH;

- opMUpOBaHHME MOTHMBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTAaHOBOK
JUYHOCTH,  TO3BOJSIIONIMX  MPOTHBOCTOATH  JKCTpEMU3My,  KceHodoOuwu,
JACKPUMHMHALIMM [0 COLMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAlIMOHAJIbHBIM
MpPU3HAKaM, MEXITHUYECKON M MEKKOH(PECCHOHAIBHOW HETEPIIUMOCTH, JAPYTHUM
HETATHUBHBIM COIIMAJIbHBIM SIBJICHUSM.

/LlyxoeHo-npascmeennoe gocnumanue:

- BOCIIMTAHUE YYBCTBA JOCTOMHCTBA, YECTU WM YECTHOCTH, COBECTIMBOCTH,
YBAXKEHUS K POAUTEIIAM, YUUTEISAM, JIFOASIM CTAPUIErO MOKOJICHHUS;

- bopMUpOBaHUE TMPUHIIMIIOB KOJUIGKTUBU3MA M COJIMJAAPHOCTH, JyXa
MUJIOCEPAUST U COCTpaJaHus, MPUBBIYKU 3a00TUTHCS O JIOJAX, HAXOJAIIUXCS B
TPYAHOM KU3HEHHOMN CUTYallUU;

- popMUpOBaHUE CONMAAPHOCTH W YYBCTBA COLMAIBHON OTBETCTBEHHOCTH
[0 OTHOLICHUIO K JIOASM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 300POBbBS,
MPEOJIOJICHUE TICUXOJIOTHYECKUX OapbepoB IO OTHOIIEHUIO K JIIOIAM C
OTPaHUYEHHBIMHU BO3MOXXHOCTSIMU;

- popMHpOBaHNE SMOIMOHATBLHO HACBHIIEHHOTO W JYXOBHO BO3BBIIIEHHOTO
OTHOIIIEHUS K MUPY, CHOCOOHOCTH ¥ YMEHHUSI TepeiaBaTh IPYTHUM CBOM SCTETUUYECKHIM
OTIBIT.

Kynvmypno-npoceemumensckoe socnumanue:

- hopMUPOBaHUE FCTETUUECKON KapTUHBI MUPA;

- popmupoBaHue yBaK€HUS K KYyJbTYpHBIM IIEHHOCTSIM POJHOTO TOpPOJa,
Kpasi, CTpaHbl;

- IOBBIILICHUE TTO3HABATEILHOM aKTUBHOCTH O0YYaIOLIUXCA.

Hayuno-obpazosamenvrnoe éocnumanue:

- popmupoBaHue y 00ydarouxcs HAyYHOTO MUPOBO33PEHHUS;

- popMupoBaHuE YMEHUS NOTy4YaTh 3HAHUS;

- popMHUpoBaHUE HABBHIKOB aHAM3a M CUHTE3a MH(POPMAIMH, B TOM YHCIIE B
npodeCCHOHAIBHOM 001acTH.






BHocuMble H3MEeHeHNsl U YTBEePKAeHHUS HA HOBbIN y4eOHBbIH roj

No
/o

[

No pasaciia BHCCCHHA
N3MCHCHUU

w

JlaTta BHECEHUS
M3MCHCHUU

ConepxaHue U3MEHEHU I

«CormacoBaHo»

3aB. kad.
peanm3yromei

o

TUCHUTUIAHY

«CormacoBaHoy
npenacenarens Y MK

UHCTHUTYTa
(pakynbTeTa), B COCTaB

KOTOPOTO BXOJIUT

REIMTVCKAROITIAA

N

3

4

»

|

03.04.2024

N3 conepxanus paznena 1
«BBeneHne B JIMHEHMHYIO
anreOpy M aHAJIUTHYCCKYIO
reoMeTpuio» yOpaHa Tema
1.4 JIuHenHbIE BEKTOPHBIE
MIPOCTPAHCTBA.

YMEHBIIWIIOCh KOJUYECTBO
JacoB Ha JIEKIMOHHBIE (4
yaca) W NPaKTHYECKHUE

3aHsATHS (4 yaca) B paznene
1.

03.04.2024

YBEnUUUIOCh  KOJIUYECTBO
4acoB Ha JIEKIIMOHHbIE (4
yaca) W  TMPaKTHUYECKUE
3aHATUA (4 4daca) B paznene
3 «BBemenue B Teopuro
BEPOSITHOCTEN 151
MAaTEMATHYECKYIO
CTaTHUCTUKY).

1,3

03.04.2024

N3meneno conepxxkanne OM
B COOTBETCTBHU c
N3MEHEHHUSIMH B
CoAepKaHUM JUCHIUILINHBI.




Ipunosicenue x paboueti
npozpamme OUCYUNIUHbL

(I)e)lepa.nbnoe rocyrapCcrBeHHO¢€ ﬁmI[)KeTHOC 05pa30BaTeJILH06
yupesKIeHue BbICIIero o0pasoBaHusi
«KA3AHCKHH I'OCYJAPCTBEHHbBIN DPHEPTETUYECKNW YHUBEPCUTET»
(PI'BOY BO «KI'DY»)

@ MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA30OBAHUS POCCUIICKON ®EJIEPALIIU

KI'2oy

OLHEHOYHBIE MATEPUAJIbBI
10 AMCHUIIIHHE

b1.0.12 Maremaruka

(Haumenosarnue oucyunautsl 8 COOmM8emcmsuu ¢ y4eOHbiM NiAaHOM)

r. Kazanp, 2023



OueHouHble  MaTEpHaJIbI
OLIEHMBAHUS PE3yJbTaTOB O0YYEHHS HA COOTBETCTBUE MHIMKATOPAM JOCTHXKEHUS

KOMIIETEHITU .

1o

NUCIIUILINHE,

MMpcaHa3HAYCHHBI

JJIA

OueHuBaHue pe3yabTaTOB OOYYEHHUS IO AUCIHUIUIMHE OCYIIECTBISETCS B
pamkax Tekymiero koHTpois (TK) u mpoMexyTodHOl aTTecTariu, MpOBOIMMBIX
no OayubHO-peiiTuHroBoi cucteme (bPC).

1. TexHoJiornueckasi Kapra

Cemectp 1
PelitnHroBBIC MOKA3aTENN
A ¥a]
= é o = o 5 O
= S| 2~ 8|2~ & Ee 3
g Z el Eg| BlEY ElEQ T
SIS | A T |2 = T =
2, s = © = K e = B o o 5
Haumenosanue pasnena E e 2| 8 x|l 2|Q « : g g S
= = )
25| 5| Sz E|i3 F|E4 £| s
o = 5| EE| §|5E8 |58 ~| ¢ &
f= S5l 5|45 =|¢5 E
2| B 2| E = 8 =
5 o \© o o \© O o \9 =7
S IR | Bl =
Pasnea 1. Beenenune B TK1
N 15 15 15
JINHEHHYI0 aJredopy
Tect 5 0
Konrponbnas pabota 10 0
Paznen 2. Beenenue B TK2
. 15| 0 15 15
MaTeMaTHYeCKHii aHAIN3
Tect 5 0
KonTponbhas pabota 10 | O
Paznen 3. Beenenne B teopuro | TK3
BEPOSITHOCTEMH H 25| 0 | 25 25
MaTeMaTHYeCKYI0 CTATHCTHKY
Tect 5 0
KonTponbhas pabota 10 | O
Konnoksuym 10 | O
IIpome:xxyTOYHAs aTTeCTANMSA oM
0-45
(3auer, sx3amen, KII, KP)
3amaHue IpoOMeXyTOYHOM 0-15
aTTeCcTaluu
B nucsmenHoit popme 1o
bop 0-30
owetam

2. OleHOYHbIE MAaTePUAJIbI TEKYILEr0 KOHTPOJISA M MPOMEKYTOYHOI aTTecTalun
[Ikana OLlEHKH Pe3yJbTaTOB 00YUYEHHUSI 110 TUCHUILIMHE:

Kon 3armiagu-

Kon |upmukato pOBaHHBIE
KOMIIE- pa pe3yIbTaThI
TCHIIUN |[KOMIICTCH 06y11eH1/151 10
AU NUCIAIIINHE

YpoBeHb c(hOpMUPOBAHHOCTH
MHAUKATOpa KOMIIETEHIIMH

Beicoknii| Cpennuit Huxee Husknii
CpEIHEro
0T18050)10 or 70 1o 84 | ot 55 10 69 | ot 0 10 54




Ixkana oneHUBaHUA

OIlIK-2

OIlK-2.1

HEYAO0B-
YIOBJET-
OTJIMYHO XOpOLIO JIETBOpU-
BOPUTEIIBHO
TEJIBHO
3a4TCHO HE 3a4TEHO
3HaTh:
MOHATHC MaTPUIIBI, cB0O0OJ | IOCTATOYHO JIOXO HE 3HaeT
ompezeeHue o0paTHOM | Ho W B | MOJHO 3HAET | OMHUCHIBACT
MAaTPHIIbI, TOHATHE HOJTHOM , MHOTO
paHra MaTpuIibl, o0bemMe OIINOOK
nousaTue oo 3HACT
onpeenuTene

MaTpHLIbl, CBOMCTBA
onpeaenuTencii; oomui
Bun CJIAY; mpaBuio
Kpamepa niist perienust
CJIAY; MaTpuIHBIH
meroz pemienus: CJIAY;
KpUTepui
coMmectHOCcTH CJIAY;
meron ["aycca; monstue
BEKTODA;

pa3IMyYHbIE BUBI
YPaBHEHUM NPSIMBIX HA
IJIOCKOCTH; pa3inyHbIe
BH/JIbl YPaBHEHUI
IIJIOCKOCTH B
MIPOCTPAHCTRBE;
CIIOCOOBI 3a/1aHUS
OpsIMOii B
MPOCTPAHCTBE;
YpaBHEHUS JIMHHUM
BTOPOTO MOPSIIKA;
MOHSITUE Ipenea
[OCJIEI0BATEIBHOCTH U
(yHKINH B TOUYKE;
MIOHSTHE
HEIMPEPBIBHOCTH
(YHKIIMY B TOYKE U HA
MHOJKECTBE; TIOHATHE
MPOU3BOJIHOM, €€
FEOMETPUYECKUN
CMBICI; TIOHSTHE
HEonpeneaEHHOro U
ONPEACIEHHOT O
HWHTErpajioB, UX
CBOMCTBA; MTOHSTUE
(hYHKITMH HECKOJIBKHX
MIEPEMEHHBIX, YaCTHBIX
MPOU3BOJHBIX (DYHKIUU
HECKOJIBKHX
MIEPEMEHHBIX; TIOHATHE
g depeHInaIbHOTO
YpaBHEHUS, OCHOBHBIE
THITHI
nudhepeHnaTEHBIX
YpaBHEHUH IIEPBOIrO
MOPSAJKA; IOHATHE
YHCIOBOTO U




CTETIEHHOT 0 pAfa;
OCHOBHBIE ITPU3HAKH
CXOAMMOCTH YHCIIOBBIX
PAA0B; OCHOBHBIE
TIOHSITHUS U
OTpe/ieTICHUs TEOPUU
BEPOATHOCTEN U
MaTEMaTHYECKON
CTaTUCTHUKU:
KJIACCUYECKOE U
FEOMETPUYECKOE
OnpeaeIeHUs
BEPOSITHOCTH,
OCHOBHBIE ()OPMYITBI;
MOHSTHA JUCKPETHON U
HEIPEPBIBHON
CIIy4allHBIX BETTUYHH,
TEHEPAILHON U
BBEIOOPOYHOH
COBOKYITHOCTEH,
TOYEYHbIE OLIEHKU
napaMeTpoB
pacrpeneneHusl.

YMETb:

BBITIOJTHSATH JCHCTBHS
HaJ MaTpHLaMy;
HaXOIUTh MaTpULLy,
00paTHYO TaHHO;
HaXOIUTb PAHT
MAaTpHIIbl; 3alKCHIBATH
B MaTpU4IHOH popme
CHUCTEMY JIMHEHUHBIX
YPaBHEHU; IPUMEHSITh
pa3IMYHbIe METOIBI
pemenus CJIAY;
BBIYHCIISTH CKAJISIPHOE,
BEKTOPHOE, CMEIIaHHOE
MIPOM3BEICHHUE
BEKTOPOB; CTPOUTH
YpaBHEHUS NPAMOMN
JIMHHUYU Ha TUIOCKOCTH U
MIPOCTPAHCTBE,
YpaBHEHHUS IIOCKOCTH
B IPOCTPAHCTBE,
KpPHUBBIE BTOPOTO
MOPSIIKA; HAXOJUTh
YTOJl MY MPSIMBIMH,
TJIOCKOCTSIMH,
paccTOSIHUE OT TOUKH
JIO TIPSIMOM 1
IJIOCKOCTH;

HaXOJUTh 00JIacTh
orpeseneHus QyHKINH,
HCCIIEeI0BaTh (DYHKIUIO
Ha CUMMETPHYHOCTB;
BBIYUCIISTH MIpeaes
MOCJIEA0BATEIBHOCTH U
(YHKLMH B TOUKE;
BBIYUCIISITH
MIPOU3BOAHBIE

yMeeT
BBIIIOIH
aTh  0e3
OIIIOO0K

BBIIOJIHAET C
HE3HAYUTEIb
HBI MH
OILINOKaMH

BBIITOJIHSIET
¢ 0OoNBIINM
KOJIMYECTB
oM
(01105010} 4

HC yMECT




3JIEMEHTAPHBIX
(hYHKITHIT; HAXOUTh
AKCTPEMYMBI ()yHKITHH,
HauOOoJbIICe U
HauMEHbIIIee 3HAaU€HUE
¢$yHKUNY Ha
MHOKECTBE; BBIYUCIIATh
repBooOpa3HbIe
¢byaKNn (B
MPOCTEHIINX CITydasix);
BBIYHCIISTH
oTpeieTICHHbIE
WHTETPAaJIbl; MPUMEHSTD
WHTETPAITBI K PEIICHUIO
MPOCTBIX MPUKIATHBIX
3azay;

HaXOJIUTh YacCTHBIE
npousBoansie OHII,
YacTHBIE MPONU3BOIHBIE
BBICIIIUX MTOPSIIKOB,
skctpemymsl OHIT;
WCCIIeIOBATh HA
CXOANMOCTH YUCIIOBBIC
PAIBL; HAXOAUTH PaTIyC
CXOAMMOCTH
CTETIEHHOT O PS/Ia;
3aIACHIBATh
MaTEeMaTHYECKYFO
MOCTAaHOBKY THUITOBBIX
TEKCTOBBIX 33/1a4;
COCTaBIISITh
MaTeMaTH4YecKue
MOJIEJIH TIPOCTHIX 33/1a4
peaNbHBIX POIIECCOB U
MPOBOJUTH UX aHAJIN3;
BEIOMpATh METOT
pEIIeHUs TUITOBOM
3aJlaud; pemiaTh
CTaHJIAPTHBIE 3a]Ia4H C
HCIIONb30BaHUN
(hopmy1 Teopun
BEpPOSITHOCTEN U

MaTeMaTU4eCKOMH

CTaTUCTHKH.

BJIAJIETh:

HaBBEIKAMH BJIQJICET | BIIAJIEET B | BIIJICET HE
yrnotpetneHust B JOCTaTOYHO | ciado, BJIaJICeT
MaTeMaTUYEeCKOM MOJHOM | M 0OBeEMe JIOIyCKAeT
CHMBOJIMKH JIJIS1 o6BeMe MHOTO

BBIPKCHHUS OIIHOOK
KOJIMYECTBEHHBIX H

Ka4eCTBEHHBIX

OTHOIIIEHUH 00BEKTOB;
HaBbIKAMHU CHMBOJIbHBIX
peoOpa3oBaHuit
MaTEeMaTHYECKUX
BBIPAKECHUI;
3aIiCHIBATH
MaTEeMaTHYECKYHO
ITOCTAHOBKY THUIIOBOH




TCKCTOBOM 3aJ1a4H;
HaBBIKAMU TTIOCTPOCHHUS
rpaduKoB
3IIEMEHTAPHBIX
(hyHKITHIT; HABBIKAMU
HCTIONB30BaHUS
rpaduKoB, TAOIHIT IPU
pElIeHnH 33/1a9H |
MIPOBEJICHIH aHAIIN3a
HalICHHOTO PEIICHUS;
OCHOBHBIMHU
AHATUTHIECKAMHU
METOJIaMH pPEIICHHUS
anre0panmIecKux
yYpaBHEHUH U CHCTEM
anredpandecKkux
YPaBHEHU;
OCHOBHBIMU METOJIaMH
¢ dhepeHIIPOBaHus,
MHTETPUPOBAHHUS
($yHKIMI; OCHOBHBIMH
METOJIaMH TIOMCKA
dKCTpeMyMa QPyHKIUH
OJIHOM M HECKOJIBKUX
MepPEeMEHHBIX;
METOJIaMHU
CTaTUCTUYECKOU
00pabOTKH pe3ynbTaTOB
9KCIIEPUMEHTOB;
METOAaMH aHaIn3a u
MpeacTaBICHUS
CTaTUCTUYECKUX
JTAHHBIX.

OueHka «OTJIMYHO» BBICTABJISETCS, €CIAM OOYyYarOUIUMICS BBIMOIHSIET
KOHTPOJIbHbIE PabOThl B CEMECTpPE, TECTOBBbIE 3aJaHUs, BBIMOJIHSIET 3aJaHUS
KOJUIOKBUYMa, TOJIHO M apryMEHTUPOBAHHO OTBEYAE€T HA BOMPOCHI OWIIETA;
oOHapy’>KMBaeT MOHMMAaHHE MaTepuana, MOXXET OOOCHOBATh CBOM CYXKICHUS,
IIPUMEHUTh 3HAHUSA HaA IIPAKTUKE, CaMOCTOATEIBHO PELIUTh IPEIIOKEHHBIC
3ajaHusl, TpeOyrolue JOMOJIHUTEIBLHOIO aHalu3a U MOUCKA HY)KHBIX CBOWCTB U
IIPABUII; U3J1araeT MaTepUal MOCJIEI0BATEIBHO U MPABUIIBHO;

OueHka «XOpomIO» BBICTABIAETCS, €CJIM OOYYAlOLIUMUCA BBIMOIHSIET
KOHTPOJIbHbIE PabOThl B CEMECTpPE, TECTOBBbIE 3aJaHUs, BBIMOJIHSIET 3aJaHUS
KOJUIOKBUYMa, TOJIHO M apryMEHTUPOBAHHO OTBEYAE€T HA BOMPOCHI OWIIETA;
oOHapy>KMBaeT TOHMMaHHE MaTepHhalia, MOXKET OOOCHOBaTh CBOU CYXKICHHS,
IIPUMEHNUTh 3HAHUSA Ha IIPAKTUKE, CaMOCTOATEIBHO PELIUTh IPEIIOKECHHBIC
3aaHus, TpeOyrolue NOMOTHUTEIBLHOIO aHalu3a U MOUCKA HY)KHBIX CBOWCTB U
IPaBWI; KW3JIaraeT MaTepHuall MOCle0BaTeIbHO U MPaBUIBHO, HO Jomyckaer 1-2
OLIMOKH, KOTOPBIE CaM e UCIIPaBIISIET;




Ouenka

«YAOBJIETBOPHUTECJIBbHO>» BbICTABIIACTCA,

ecnu  o0ydJarommiics

BBINIOJIHACT KOHTPOJIBHEBIC pa60T1>1 B CEMCECTPEC, TCCTOBLIC 3adaHMs, BLIIIOJIHACT

3a/IaHU KOJUIOKBUYMA,

OHCHK& «HEYAOBJECTBOPUTEJIBbHO>» BBLICTABIIICTCA 34 ci1aboe W HEIMOJIHOE

BBIIIOJIHCHNEC KOHTPOJIbHBIX pa60T B CCMCECTPC, TCCTOBLIX SaﬂaHI/Iﬁ " KOJUIOKBUYMaA.

3. HepequL OIICHOYHBIX CPEACTB

KpaTKaH XapaKTCPpUCTUKa OHOCHOYHBLIX CPCIACTB,

UCIIOJIB3YEMBIX IpU

TEKYyILIEM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEXKYTOUHOM aTTecTanuu 00y4daromerocs
10 JUCIUIINHE!

HanmenoBanne
Onucadue OLeHOYHOIO
OLIEHOYHOTI'0 KpaTkas xapakTepucThKa OIeHOYHOTO CPE/ICTBA epercTBa
Cpe/cTBa p
. Kommekr
CpencTBo MPOBEPKH YMEHUN MPUMEHSTH MOJydeHHBIC
KoHnTtposbHas KOHTPOJIbHBIX
3HAHUS JUIA PEIICHHs 3a7a4 ONPEJCICHHOTO THIA I10 .
pabora (KutP) 3aJlaHUM 10
TEME WUJIU Pa3eiry
BapUaHTaM
CpeacTBO KOHTPOJIS YCBOCHHS eOHOro Marepuaja
TepMIilI as3zena IEJ'II/I a};HCHOB ,Z[I/IgI_IIII/IHJ'II/IHH 0 raII){mo Bompocet 1o emam /
Komnnoxsuym (K) - P p > OP pazzenam
BaHHOE KaK y4yeOHO€ 3aHsTHE B BHUIE coOeceoBaHUs
TACIUATLINHEI
IpenojaBaTens ¢ 00yJarouuMUCs
Cucrema CTaHIapTU3UPOBAHHBIX 3aJaHNH,
KoMmmineKkT TeCTOBBIX
Tect (Tecr) MMO3BOJIAIONIA ABTOMAaTU3UPOBATH IpoLEeaypy —
M3MEpEeHUs YPOBHs 3HAaHUM U yMEeHUH oOydarouerocs
4. IlepeyeHb KOHTPOJIBHBIX 33JaHMH WJIH WHbIEe MaTepPHUAJIbI,

Heo0XoaMMBbIe JJIs1 OLCHKHM 3HAHUM, YMEHHMH U HABBIKOB, XapaKTEePHU3yOLIUX
JTanbl (POPMUPOBAHUA KOMIIETEHUMH B IIpouecce 0CBOCHUA JUCHMIIUHbI

Jsa rekymero kourpoJs TK1:
ITpoBepsiemass kommerenmms: OIIK-2, OIIK-2.1 — OO6mamaer HaBBIKAaMU
MPUMEHEHUSI MaTEeMaTUYECKOTo armapara.

Tect

1. Jlana matpuia| 1 0

MaTpuIbl A~ 17?

2. Paznoxenue onpeaenutens | a b

o o 1/
2/3 . Uemy paBeH ompeaeuTesib 00paTHON
2 1 -1 3/,6

-2 1 4

3 -1 5

BriGepute ouH OTBET:
a+2b+5c, —a+2b—5¢c;, —9a—22b+ ¢, 9a—22b——c

c | IO TPCThEMY CTOJI6I_[y HUMCCT BUA.




0o 3 -2

3. Jdana matpuna A = (1 4 1 ) O0603HaYNM DIIEMEHTHI 00paTHON MaTPHUITHI A~ 1
1 4 2

uepes a;;'. Yemy paBeH 2JIE€MeEHT a; ;- ?

Br16epute o1H OTBET:
Loy —1; 14/ —1/55 0, 2/5.

2v = 2'
4. HpI/I pelﬂeHI/II/I CUCTCMBI {x + >

3x — 4y — 7 110 TpaBAIy Kpamepa. Beibepurte oaun

OTBCT:

e A L

SRR
e
ol PR g —4’52:‘3 7l

1 2

5. Jlus matpui 4 = (—4 2) UB= (; _41) OTMETBTE TE€ OIEPALUU, KOTOPHIE
0 1

MO>KHO BBITIOJIHUTH. BhIOEpHUTE OJIMH HIIM HECKOJIBKO OTBETOB:

AB; BA; ABT: ATB; BTA; BAT; ATBT; RTAT,

-1 2
6. JlaHbpl MAaTPUIIBI A = 1 45 UuB=|3 4| MarpumaD =4 + 3BT.
-1 0

Havinure dy> — d,,.
7. Ecniu oiHYy CTPOKY KBaJIpaTHOW MaTpHIIbl YETBEPTOTO MOPSIKA YMHOXKUTH HA 2,
TO ONPEICIUTEb. . .
BriOepure oauH OTBET:
A. yBenuuutcd B 16 pa3z;
b. yBenuuurcs Ha 2;
B. yMenbpmmTcs B 1Ba pasa;
I'. yBenuuutcs B 11Ba pasa;
/1. He U3BMEHUTCH.

1 1 1
8. Pemnre ypaBHenue |1 1—x 1 |= 0. B oTBere BBEIUTE, YEMY PABEH X.
2 1 2—x

9. HaiimuTe Bce 3HaueHus A, MPU KOTOPBIX CYIIECTBYET 0OpaTHas MaTpuiia A1,

9 8 7
€CJin MaTpula A = (6 A 4.
3 2 1
BriGepuTe ouH OTBET:
A=5, A€(—;5)U(5; +>); A=5;, A<5, A=5; A =5.
10. Pacuiupennas MaTpuiia CUCTEMbI IPUBEICHA K BUAY:
1 2 -1 31

0 -1 1 3|2
0o o0 2 -13

0O 0 0 o010
VYcTaHoBUTE COOTBETCTBUE MEXTY XapAaKTEPUCTUKAMU (CBOMCTBAMU) CUCTEMBI U

HUX 3HAYCHUAMMU.



XapakTeprucTuKa 3HaueHue
a. YUCJIO PEIICHUN CUCTEMbI PAaBHO 1.0

0. paHT pacIIMPEHHON MaTPHIIbI paBeH 2.1
B. YHCJIO CBOOOJTHBIX TIEPEMEHHBIX PABHO 3.2
r. UHCII0 HEU3BECTHBIX CUCTEMBI PAaBHO 4.3
5.4
6.5
7. 6€CKOHEYHO MHOTO

1. Halinure minHy BeKTOpa d = (—6;5;— 215 ) )
2. TIpu KaKoM 3HAQYECHUM o. BEKTOPBI a =(8;—a;2) U b =(-1—2;—3) OPTOrOHaIbHBI?
3. CxaysipHOE IPOM3BE/ICHHE BEKTOPOB 0003HAYACTCS:
ERE (ab); [axb)| ; axb
4. OnpeenuTe Mo PUCYHKY KOOPIMHATEI BEKTOpa AB .

A

10 / 2 3
A
-1
5. Mansl Toukn A(LL1), B(-2;4;0), C(3;—4;5).

YcTaHOBUTE BEPHOE COOTBETCTBUE MEXAY JCHCTBUAMHM HAJl BEKTOPAMU U UX
KOOpJIMHATAMHU:

A. AC-BC 1. (3-31)

B. 2AC+BA 2. (-3;3-1)

B. 4AB 3. (-12;12,-4)
4. (7,-13;9)

6. O0BEM TPEyroabHON MUPaMUJIBI, TOCTPOCHHOE Ha BEeKTOpax a =(3;3;-1),
b=(L42), ¢=(L-2;0), paBen. Beeaure otser:
7. lausl Toukn A(0;12), B(-2:4;1), C(L-13). Haitnute npyg AC .

/26 36 914 321

2 13 2 - 14
14

8. Jlan TpeyroiabHUK ABC (cM. pucyHOK). Haiinute coso.



B d

Br16epuTe oquH OTBET:

J3 170

Ve _v3 V170

- 2 170
3

9. Jan npssmoyrojibHUK ABCD.

A D

OTMeThTE BCE Imapbl KOJNIMHEAPHBIX BEKTOPOB.

DA+AB u BC+CD;
AD 1 CB;

AD-AB u DA-DC:
AC+CD u BC-AC.

910 170 910
50 170 50

10. ITycTh ¢ - yroa Mex 1y HEHyJIEBBIMU BEKTOPaMH 4 U b . YcTaHoBHTE

COOTBETCTBHE MEK/y 3HAKOM 4a - b ¥ BeJTUYHHOM yria ¢ .

A.db>0
B. d-b<0
B. d-b=0

KoHntposnbHas paborta

1. =0

2. =90

3. 0" <p<90°
4. 90" < p<180°



Bapuanr 1.

1. Haiitu paccTosiHue OT TOUKM M (~12;7) 10 NpsIMOMH, IPOXOASAIIEH Yepes
IBe TOUKU M (-34) U My (L5).

2. Halitu Tanrenc yria mexnay npsmod x — 3y + 5 = 0 u mpsmoii,
MPOXOSIIEN YEPEe3 HAYAJI0 KOOPAMHAT NEPIEHIUKYIISIPHO BEKTOPY N(L-2) .

3. Haiitu ypaBHeHHE IUIOCKOCTH, mHpoxopsmei yepe3 Touku M;(1,2,-1),
M3(1,-2,3), M3(2,2,3).
X-y-z=0

K KaHOHHUYECKOM
2X+y+z2-3=0 Y

4. IlpuBectn ypaBHeHHMs mHpsiMoil L: {

BH]TY.
x-=1 y+2 z7-2

5. HaiiTu koopauHATBl TOYKH IMEPECEUECHHS MPAMOMN 1 1 c
IUIOCKOCTBIO 3X—Yy+22+5=0.
Bapuanr 2.
1. Haiitu ypaBHeHHWE mpsMOU, TpoxXoAasmied uepe3 Touky Mo(-2,3) u
NEePHeHANKYIApHOH K Tipsimoit L: 2y —x —8 =0.
2. Haiitu Tanrenc yria mexay mpsmoit x — 3y + 5 = 0 u npsmMoi,
IIPOXOJAILIEH Yepe3 TOUKY M(—2;1) U NEepIEeHIUKYIAPHO BEKTOPY N(L-2).
3. Haiitn ypaBHeHHE TJIOCKOCTH, MPOXOoasiiei uepe3 Touky M(2,2,-3) u
napajuIeTbHON MIockocTu X —4y — 2z + 1 =0.
o o -X+y+4=0
4, Haiitu yron mexmy npsimoii L: { yl o 1 TWIOCKOCTBIO Gy+z-
Z—-1=
6 =0.
5. CocTaBHUTh ypaBHEHHE MPSIMOH, IPOXOIAIIel yepe3 Touky M, (1,-3,5)
. |4X—y+2z-7=0,
napasuiesIbHO MPSAMOM
X+3y—-2z+3=0.

Juisa Trekymero konrpoJsa TK2:
ITpoBepssiemass kommerenmus: OIIK-2, OIIK-2.1 — OO6mamaer HaBBIKAaMU
MIPUMCHECHUSI MaTeMaTHIECKOTO armapara.

Tect
1.
OTMeThTE BEpHBIC SKBUBAJICHTHOCTH, IEUCTBYIOIINE NpH X — 0.
x?
1 —cosx ~ > e¥ —1~x arccosx ~ x (1 +x)™ ~mx
2.

‘ Bhrunciute Heonpeenenusiii uuterpan | (3 cos x + 2x)dx.




«3sinx +x%2 4+ C 3sinx +C —sinx +x2+C sinx+2x+C

3.
BbruuciuTe HeonpeneneH bl UHTErpa [ xe®*dx.
1 1 B x2
— e (6x — 1) +C ZeS(x—1)+C 6e™(x-6)+C R,
36 6 2
4,
BrrurcnuTe miomasns miockoi Gurypel, n300paxeHHON Ha PUCYHKE.
] /
4
y=2x2"+1
3 //—
2
-2 5 o 1 3 4
S.
BoruncnuTe onpeneneHHbIH HHTETpal © fulx - sin(mx?) dx.
6.
Haiinute obmee permenne qudGepeHITNaAIEHOTO YPaBHEHHS V' = COS X.
«—cosx+ Cix+Cy | Cicosx + (5 —cosx+ C —cosx+x+C
7.

v L1 _ f —
HaiinuTe obimee pemenue muddepennuansoro ypapaenus Y — 4 +4y =0,
Cie%* + Cyxe? | cie?* + 20,62 e 4 xe2* Ce2*
8.

GV . .
PR Hailinure TpeTHii 4neH az 3TOro psana.

JlaH 9UCIIOBOM PSII 2oy

9.

| OTMeTBTe pacXosmHiics YUCIOBOI PSII.




D D D P
n=11 n=11"'1:3 nzli"12 nzlm

10.

Haiinure paauyc cX0IMMOCTH CTENIEHHOTO psja:

Zm (x — 1" - n?
n=1 3n

KonTponbhas pabota

Bapuanr 1.
2(3x3 +4x2 - 2)
1.B y = .
BIYUCIIUTH MPOU3BOAHYIO (DYHKITUN \/1+_X

2. Haiitu npousBogHyr0  (QYHKIMH, 3aJaHHOM  MapaMeTpUYEeCKU
X = (3t2 +1)/3t3 :
y =sin(t*/3+t).

3. Haiitu npou3BoAHYIO YKa3aHHOTO MOpsiika Y = (4X3 - 5) et y" =2

4. Haiitu uHTEpBadbl MOHOTOHHOCTH UM  JKCTPEMyMbl  (YHKIIHH

X

5. Haiitu yacTHbI€ MPOU3BOHBIE BTOPOTO MOPSIKA (DYHKITUH:

Z=x%°cosy+ y® cosx—2xy—3.

6. Halitu monubiit auddepeHiman neporo nopsiaka GyHKIUu:

z =In(x?y +3xy?).
7. UccnenoBath (QyHKIMIO Ha SKCTPEMYM: Z = —x%y +xy? + 4xy

8. Haiitn mpown3BogHbIe (PYHKITNH, 3aJaHHOW HESIBHO: z? = x(ysinx+cosz).
9. Haiitu nmpousBoaHyt0 (yHKIMK B TOYKEe M, MO HAIpaBIICHUIO BEKTOpa &

cu=+yP 428, d=1+2] -2k, My (3,-4;5).
10. CocraBuTh ypaBHEHHE KacaTeIbHOW MIOCKOCTH M HOPMAJLHOM MPSIMOMA
B Touke My(1;2;25); 2 =3x>—4y® +10xy +15.

Bapuanr 2.
V1+x?
5x°+ X
2. Haiitu npousBoaHyto  (YHKIWH, 33JaHHOW  TapaMeTPUUECKH
y =tg1+t.

3. Haiitn IIPOU3BOJHYIO YKa3aHHOI'O IopsKa
y=e7(cos2x—3sin2x), y" =7?

1. Beruucauts npousBoHy0 GyHKIMHA Y =




4. HaiiTu wuHTEpBaJibI MOHOTOHHOCTH M  JKCTPEMYMBI  (PYHKIIHH
y = (2x + 3)e~20+1),

5. HaiiTi yacTHBIC IPOU3BOHBIC BTOPOTO MOPsAKa (PyHKIIHH:

z=2xy—e* +3x’y-5.

6. Haittu monnbiii nuddepeniyan neporo nopsaka GyHKIuu: u =In \/g :
X

7. ViccmenoBaTh GYHKIMIO HA IKCTPEMYM: Z = 2X2y — Xy +3Xy
8. Haiitn MIPOU3BO/IHbBIE byHKIUH, 3aJIaHHOMN HESBHO:
z=xysin(x—2y+2z).

9. Haiitn npon3BoiHyI0 (QyHKLIMY B TOUKE M, IO HANIPaBJICHUIO BEKTOPA & '

u=5""*+arctg X72.5- j+k; M, (310).
y

10. CocraBuTh ypaBHEHHE KacaTeIbHOM MIOCKOCTH M HOPMAJIBLHOM MPSIMOM
B Touke My(1;2;2,); Z=4x>—2y° +6xy—16.

Jnst Tekymero kourpoJs TK3:
[Tposepsiemass kommerennus: OIIK-2, OIIK-2.1 — O6nagaeT HaBBIKAMH
NPUMEHEHHUSI MaTeMaTHYECKOTO ammapara.

Tect
1. CoObiTHe, KOTOpOE MOKET MO0 NPOU30UTH, JHOO HE MPOU3OMTH,
Ha3bIBACTCA
* cllyyallHBIM COOBITHEM
HEBO3MOKHBIM COOBITHEM
JIOCTOBEPHBIM COOBITHEM
BEPOSATHBIM COOBITHEM
2. CoOpbITust A 1 B, KOTOpBIE MOTYT MMPOU30UTH OJTHOBPEMEHHO B pPe3yJbTaTe
OJTHOTO OTIBITA, HA3BIBAFOTCS
* COBMECTHBIMU
HECOBMECTHBIMHU
3aBUCUMBIMHU
HE3aBUCUMBIMH
3. Uucno paszMmenieHuit U3 N 3JEMEHTOB MO M AJIEMEHTOB BBIYUCIISIETCS IO
bopmyie:
nt . n! . m! .
(n—m)!’ mi(n-m)!"  (n—m)!’
4. BeposiTHOCTh JOCTOBEPHOTO COOBITHS paBHaA...
5. CKOBKMMH CITOCOOAMHU Ha MOJIKE MOKHO PACTIOJIOXKUTD 5 KHUT?
6. Yucno pasmenieHuit u3 N snemenrosmo M ¢ IMOBTOPEHUSIMU PABHO. ..
- nt . nt . n!
" (n-m)V m!(n-m)!" m!

(n—m)!



7. Ecnu coOwbiTist A 1 B B3aMHO HE3aBUCUMBI, TO YCIIOBHAsI BEPOSTHOCTH

P(A/B) paBHa...

: : P(A).
P(B); P(A); ()’ 0
8. Monerty nonOpackiBaioT 5 pa3. KakoBa BeposTHOCTH TOro, uto 3 pasa
BBITIaJIET repb?
9. Dbpocator urpambHyt0 KOCTb. CKOJBKO 3JEMEHTOB  COAEPKUT
IPOCTPAHCTBO 3JIEMEHTAPHBIX UCXOJI0B JAHHOTO OIBITA?

10. KakoBa BepOATHOCTh BBIHYThH JIaMy U3 KOJIOABI B 32 KapThl?

KontposnbHas pabota

3apaya 1. BeMHUCIUTE BEPOSTHOCTH COOBITHHA, TOJB3YICh (opmyramu
CJIOXKEHUS U (WJIN) YMHOKEHUS BEPOSITHOCTEM.

3agaya 2. BpIUHMCINTE BEPOSTHOCTH COOBITHH, MONB3YICh (HOPMYIIOH
MOJTHOM BeposiITHOCTH U (vin) popmyroit baiieca.

3agaya 3. BpluMciIUTh BEpPOSTHOCTH COOBITUH, MOJIB3YSACh (HOPMYIIOM
bepHynu, ciencTBUsIMU U3 HEE, WK €€ aCUMIITOTUYECKUMU MTPUOJINKEHUAMH.

3agaua 4. 3a1aH 3aKOH pacHpeneseHus] JUCKPETHOW CIydYallHOM BEJIUYHMHBI
X. Haiitu marematnyeckoe oxxupganue, pucnepcuto. Iloctpouts rpaduk pyHKIUN
pacrpeiesieHrs BEpOsITHOCTEH clTydyaiiHON BETUYHHBI X.

3agaua 5. HenpepeiBHas ciywaiiHas BenuunHa X 3anaHa  (yHKIHEH
pacnpenenenus BeposaTHocTe. TpeOyercs: a) HaAlTH MJIOTHOCTh pacHpeeIeHUs
BEPOATHOCTEW; ©) HaAWTH MaTeMaTU4YeCKOe OKUIAHHUE, AUCIEPCHI0, CpelHee
KBaJIpaTUYECKOE OTKJIOHEHME; B) MOCTPOUTH IpaUK IUIOTHOCTU paclpeaesieHus
BEPOSATHOCTEM.

3apauya 6. [lo naHHBIM BBIOOPKH COCTABUTH JUCKPETHOE CTATUCTHYECKOE
pacnpeneneHue. HalTh HECMEIIEHHBIE OLIEHKM MATEMAaTHYECKOTO OKHUAAHUS W
JUCIIEPCUM T€HEPaTbHON COBOKYMHOCTH, MOCTPOUTH CTATUCTHUYECKYIO (DYHKIUIO
pacrpeneneHusl.

3amaya 7. Ilo pgaHHBIM  BBIOOPKM  COCTaBUTh  CTAaTHUCTHUYECKOE
pacnpezenenue. IlocTpouTs rucrorpaMmy 4acToT, rpa)MK HAKOIJIEHHBIX YacTOT.
BblUMCINTE HECMEUIEHHBIE TOYEYHBIE OLICHKA MapaMeTpOB TIE€HEpalbHOU
COBOKYITHOCTH.

Bapuanr 1

1. YCTpoiicTBO COCTOMT M3 3 3JIEMEHTOB, Pa0OTAIOIIMX HE3aBHCHMO.
BepositHocTn 6e30TKa3HOM paboThl (32 Bpemsi t) MepBOro, BTOPOTO U TPETHETO
3JIEMEHTOB COOTBETCTBEHHO paBHbI 0.6, 0.7, 0.8. HaliT BEpOSTHOCTH TOTO, UTO 3a
BpeMsl t 6€30TKa3HO Oy IyT paboTaTh TOJILKO JIBa DJIEMEHTA.

2. B nepBom smuke conepxkutcsa 20 geraneit, u3 HUX 15 crangapTHBIX.
Bo Bropom 30 neranei, 3 Hux 24 ctangapTHeiX. B Tpetbem — 10 neranei, u3 HuX
6 cranmapTHbeIX. HailTh BEpOSITHOCTH TOTO, YTO CIIy4ailHBIM 00pa3oM H3BJICUEHHAs
JeTaJIb CTaHIapTHAS.



3. Ecnu B cpeaHem seBmM cocTaBisitoT 1%, KakoBa BEpOSATHOCTh TOTO,
yTo cpeau 200 yenoBeK OKa)keTcs yeTBepo Jjeniiei? KakoBa BEpOSTHOCTh cpeau
200 yenoBek OOHAPYKHUTH HE MEHee 4 JieBIIeh?

4 X -7 -4 3 6 7 9
' p 045 01 02 0.05 01 01

0, X <1,
5. Fy (X)=9x-1 1<x<2,
1, X>2.
6. 4;4;3;5;5,4;,3,4;,3;5;3;4,4,5; 6, 3; 5; 5; 3; 4.
7. 12; 14, 8; 3; 9; 6,5; 7; 7; 6; 6; 13,6; 4,8; 12,7, 6,2; 9,3; 6,1; 2,9; 3,7; 5;
4
8,4;5,9; 10,4; 3,8; 2; 5,4; 7,6; 3,9; 6; 114, 3; 6; 3; 3; 3; 4,9; 10,1; 9,5; 7,1;
4,1
8,8; 6,2; 9,6; 10,1; 10,8; 5,9; 13,6; 12,9; 12,4; 8,3
Bapuanrt 2.
1. JIBa wumcTpebuTenss OJHOBPEMEHHO aTakyloT OoMOapAupOBIIHK.

BeposiTHoCTh Monaianus B 60MOap AUpoBIIMK oaHOTO ucTpeduTesns 0,5; Broporo —
0,4. HaiiTu BEpOSITHOCTh OJTHOTO IOIAIAHUS U IBYX NOMAJaHHM.

2. Hekro, 3a0myauBIIMCh B JieCcy, BBIIIEN Ha MOJISHY, OTKyAa BeEJO 5
nopor. M3BecTHO, 4TO JJIsl pa3IMUHbIX JOPOT BEPOATHOCTH BBIXOJIA U3 JIEca 3a yac
cooTBeTCTBEHHO paBHbl: 0.6, 0.3, 0.2, 0.1, 0.1. Onpeaenuts BEpOATHOCTH TOTO, YTO
3a0JTy AMBIIUKACS TOIIIEI 110 TIEPBOM JI0pPOre, €CIU U3BECTHO, YTO OH BBIIIEI U3 Jieca
yepes vac.

3. B HekoTopoM cemerictBe 8 aeTel. BeposSTHOCTh pOKIECHUS MAJIbUYNKA
uiu aeBoyku paHa 0,5. HailTu BeposITHOCTb TOTO, YTO a) uMeeTcs 4 MaJibunka u 4
JIEBOYKH; 0) YMCIIO0 MATTBYMKOB 3aKITIOYEHO MEXKITY 2 1 6 (BKIIOYUTENHHO).

4 X -5 2 6 7 9 11
' p 04 03 01 005 005 01

0, X <0,

X2
5. Fy (X) = o 0<x<3,

1, X>3.
6. 12; 13; 10; 11; 12; 9; 11; 13; 14; 15; 15; 12; 12; 10; 11;9;8; 7; 7; 7.
7. 1;5;5; 14; 12,3; 9,1; 10; 4,7; 5,1; 5,3; 4,9; 3,8; 10,7; 11,3; 11; 5,8;
45;:26;74,5,8
3,1,45;7,7,8,3;8;9,2;4,94,6,7;,6; 8,84, 3,7, 2,9;4,1;, 7,3, 5; 8,2, 9; 10
11; 13,5;12,9; 12,5; 11,6; 11,4; 10,1; 12,8; 5,1; 9.

Komnoksuym.
Teopernueckue BOIIPOCHI 1JIs1 KOJIJIOKBUYMA:
1. Marpuna, pasMepHOCTs MaTpulbl. JIMHEHWHBIE JEHUCTBUS HAJ

MaTpULIAMH.



IIpousBenenne matpul. TpaHCIOHUPOBAHHUE.

Onpenenurens maTpunbl. CBONCTBA ONIPENEINUTES.

Meton Kpamepa pelieHns CHCTEM JIMHENHBIX YPABHEHUM.
Hampasnenue u 1imHa BEKTOpa.

KosumHeapHble BEKTOPBI, KOMILJIAHAPHBIE BEKTOPHI.

[Tpoexkuus BekTopa Ha uyucio (ompeneneHue, Qopmyna IS
BBIUMCIIEHUS] IPOEKIMH, CBOMCTBA).

Noakowd

8. CkansipHoe TPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBA. YTOJ MEXIY
BekTOpamu (hopmyra).
Q. BekTopHOe mpou3BeNEHUE BEKTOPOB, €ro cpoiictBa. dopmyna s

BBIUHCJICHHS] BEKTOPHOTO MPOU3BEACHHUS, BEIUUCICHHE MJIOMIAICH.

10. CwmemranHOe MPOM3BEICHHUE BEKTOPOB, €ro cBoicTBa. dopmyna s
BBIUMCJICHHS] CMEIIAHHOTO MPOU3BEICHNUS, BEIUNCICHHE 00EMOB.

11. IIpenen 4yuCIOBOM MOCIENOBATENBHOCTH, TIpeAe QYHKIIUH.

12. 3amedarenbHbIC PEICTHI.

13. DOKBHUBaJIEHTHOCTH.

14. TlpousBoaHas GyHKIHUU OJHOU MTEPEMEHHOM.

15. IlpaBuna nuddepeHupoBaHus.

16. TabGuuiia mpoU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHA.

17.  uddepeHumpoBaHue CIOKHON QPYHKIUH.

18. IlpumnoxeHus MPONU3BOAHON: HAX0XKICHNE HHTEPBAJIOB MOHOTOHHOCTH
byHKIIMM, HAXOXICHHE DSKCTPEMYMOB, YpaBHEHHE KacaTelbHOW K Tpaduky
(GyHKUIHU.

19. HeompeneneHHbIN HHTETPAIL.

20. TaGnwuia nepBooOpPa3HBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIHIA.

21. CpoiicTBa HEOIpeneICHHOTO HHTETpaIa.

22. ®opmysa MHTETPUPOBAHUS IO YACTSIM.

23.  OmpejeneHHbIA UHTETpal.

24.  CoiicTBa omnpeIeJICHHOTO HHTETpaa.

25. Brruucnenue miomianen miockux (GUryp, BEIYUCIECHUE JIMHBI IyTH C
MOMOUIBIO ONPEAEIECHHOIO HHTETpaIa.

26. DOyHKIHMHU HECKOJBKHUX MEPEMEHHBIX.

27. BpluucieHue 4acTHBIX MPOU3BOTHBIX.

28. I'pamueHrt.

29.  OcHoBHbIE POPMYITBI TEOPUHU BEPOSTHOCTEH.

30. JluckpeTHble W HENpPEpBIBHBIC CiydaliHble BeNWYUHBI. (OCHOBHBIC
3aKOHBI PAaCHPEIEICHUS U UX YHCIOBBIC XapaKTEPUCTUKH.

TecToBbIC 3alaHvs OJI1 KOJIJIOKBUYMa.
1.

Jansl Toukn A(—1;4;6),B(0; 1; 5),C(—3;1; 1). Berurcanre cKaJIsspHOE IPOU3BEIACHHE

AB - CB.




Jlanst Bektopbl @ = T+ j — k, b = 37 — 2j + k. Boruucaure |b — d.

3.
Haiinure koopauHaThl BEKTOpa AB.

1

Y
A
2 = 1 2 3 4 T
\“B

1
« (6; —1) [(2-1) [ (=1;6) (&1
4.

‘—2 6
Beraucnure onpeaenurens 1 = ‘
S.
Jlanbl MaTpuIlel A = (é :i) uB = (_15 ?) Beruncnure 24 + B.
-3 0 -8 6 —4 3 7 —12
(T ) (7 o (1 3) (5 is)
6.
OTMeTbTE BEpHBIE DKBUBAJICHTHOCTH, JeHCTBYIOIHE ipu x — 0.
sinx ~ x ‘lnx—l—lwx ‘cosxwx ‘(l—l—x)m—lwmx
1.
OtmeTbTe BepHBIE (DOPMYIIBI.
{ —KOHCTaHTa.
C N fla—fg , ,
oy =fo-rfg |(5) =L =7 © =0
g g
8.
OTtmeTbTe Bce BepHBIE (HOPMYIIBI.
, 1 1
(arctgx)' = cos)? (Inx)' = "
. s 1 ,

(arcsinx)’ = — (@) =a*

9.

Brruucinte npoussoanyro Gpynkiuu y = cos(5x2 — 10).

—sin(10x — 1) | —sin(10x) | —10x - sin(5x2 — 10) | —sin(10x — 10)




10.

BorunciauTe mpousBoaHyo GyHKIMH y = x> - sinx.

x%(3sinx + x cosx) | 3x%cosx —3x%cosx | x?(3sinx — x cosx)

11.

o 4 2
HaI/I,I[I/ITC 3HA4YCHHC (I)yHKHI/II/I y = Z_g B TOYKE JIOKAJIbHOI'O MUHHUMYMaA.

12.

Ha pucynke uzo0pasken rpaduk npousBoaHoi pyukuuu v = f(x). Onpenenure mo rpapuky
KOJIMYECTBO KPUTUIECKUX TOUEK QyHKImK y = f(x).

12.

Ha pucynke m3o6paxken rpaduk npousBoanoi ¢pyukuuu y = f(x). 3anuiimre HHTEPBaIbI
Bo3pactanus GyHkuuu y = f(x).

y=f'(x)

13.




Ha pucynke u3obpaxen rpaguk npousBoaHoi GyHkuuu y = f(x). 3anumnTe HHTePBaIbI
yobiBanus GyHkuun y = f(x).

4

-2

14.
Ot1MmeThbTe BCe BEPHBIE (POPMYIIBL.
[xtdx=n-x""14+C | cosxdx =sinx+C
1 dx
flnxdx:;—l-c fmztgx-i-(f
15.
Berumcinre Heonpenenennsiii nuterpan | (6x2 + 3)dx.
6x3 4+ C 2x34+3x+C 6x3+3x+C 2x3 4+ C
16.

OtmMmeThTe BCE BCPHELIC CBOMCTBA OIPCACIICHHOI'O UHTETpajia.

[ feodx = [ fx)dx

2 Feodx = £ foxdx — [ f()dx , ¢ € (a; b)

[P f(x)dx=C- [”fx)dx, C — const

J; fdx=0

17.

Brraucnure miomanp miockoi GUrypsl, n300paxeHHON Ha PUCYHKE.




y=a’+1

18.

‘ HaiiguTe KpuTHuecKyro Touky QyHKIMU z = x2 + xy + y2 — 3x — 6y + 9.

19.

‘ HaiiauTe 9acTHYIO MPOU3BOJHYIO M0 IEpeMEHHOM x ynkumn z = x°y + e + cos(3x + 5y).

20.

Borurcnute miomans miockoi GpUrypsl, n300paxxeHHON Ha PUCYHKE.

N\ _ .3
\ / y=x"+2

JlJ1st MpOMEesKyTOYHOM aTTeCTAlUN:

TeopeTnueckne BOMPOCHI K IK3aMEHY:

MaTtpuusl U onpeaeauTe T u

[Tonstue wmartpuupl. PasmepHocts wmaTpunbl. JluaroHanbHas MaTpuua.
Enunnunas matpuna. JleiictBust Hag maTpuuamu. CeorictBa. [IpaBuiio yMHOXKEHUS
Matpull. TpaHcrioHnpoBanue maTpull. CBoiicTBa J€HCTBUI HaJ MaTPULIAMH.

Onpenenutenu. [opsaok onpenenurens. opMmyia pa3inoKeHHs] IO CTPOKE
(cronbiy). CaotictBa ompenenutens. HeBbipoxaeHHas matpuiia. Beraucienue



oOpaTtHO# MaTpuIlsl (1o anroputmy, metogom JKopaana-I'aycca). Panr matpuiisr
(1Ba crmoco0a BRIUUCIICHHS paHTa MATPHUIIbI).

CucremMbl JJUHEHHBIX aJIre0panyecKux ypaBHEeHUH

Cucremsbl JIMHEWHBIX anredpanvecKux YpaBHEHMUIA. Marpuna
ko3 durmenToB. CoBMecTHbIE U HECOBMECTHbIE cucTeMbl. Teopema Kponekepa-
Kanemmm. Meton Kpamepa, B Kakux cirydasix OH IpUMEHUM. MaTpU4YHbII METO, B
KaKHX caydasx oH npuMeHum. Meron ["aycca.

AHaJIMTHYECKAs TeOMeTPHUA

[IpsmoyrosbHass ¥  TOJApHAs  CHCTEMbl  KoopauHAT.  DopmyJibl,
CBSA3BIBAIOLIUE MPSIMOYTOJIBHBIN U MOJISPHBIE KOOPIANHATHI.

VYpaBHeHHE TPsIMOW Ha IUIOCKOCTH, OCHOBHBIE BHIBI ypaBHEHHUH: oOliee
ypaBHEHHE, YpaBHEHHE MPSIMOW C YIIOBBIM KOIPPHUIMEHTOM, KAaHOHHYECKOE
YpaBHEHUE, YpaBHEHUE MpPSAMOM, MPOXOAAIIEH dYepe3 JBE 3aJaHHbIE TOYKH,
ypaBHEHUE MPSAMON B OTpe3Kax (HEOOXOIUMO 3amucaTh CaMH YpPaBHEHHUSI U CMBICI
UX TapamMeTpoB). YToJI MEXAY NPSAMbIMU ((POPMYIIBI SISl BHIYMCIICHHS ), YaCTHBIE
cnyyau. DopMyna 1y BBIUKCICHHS PACCTOSHUS OT TOYKM JI0 MPAMOM Ha
IIJIOCKOCTH.

VYpaBHeHHE IIIOCKOCTH B IpocTpaHcTBe. HopmanbHblil BekTOp. OCHOBHBIE
BUJbl YpPaBHEHUI IIJIOCKOCTU: OOIllee YpaBHEHHE, YpaBHEHUE ILJIOCKOCTH,
IPOXOJSIIEH 4Yepe3 TPU 3aJaHHbIE TOYKH, YPaBHEHHE IUIOCKOCTH, MPOXOIAIICH
yepe3 3aJaHHyK0 TOYKY MNEPHEHAUKYISAPHO 3aJaHHOMY BEKTOpPY, YpPaBHEHHE
IUVIOCKOCTH B OTpe3KaX, HOPMAJIbHOE YpPaBHEHHUE IUIOCKOCTU (HEOOXO0IMMO
3anMcaTb CaMH YPaBHEHHUS M CMBICI X MMapaMeTPOB). YTOJI MEXKIY MIOCKOCTSIMH,
YacCTHBIE caydan. PaccTosiHrE OT TOUKM 70 INTIOCKOCTH.

VYpaBHeHue mpsAMoil B npocTtpancTBe. Hanpansromuii BekTop. OCHOBHBIE
BUIBl YPaBHEHMM TIPAMOM HAa IUIOCKOCTH: KAaHOHUYECKOE YpPaBHEHME,
[ApaMETPUUYECKNUE YPAaBHEHHS, YpaBHEHUE IMPSIMOM, MPOXOASUIECH Yepe3 IBE
3aJlaHHbIE TOYKH, OOIMEe ypaBHEHUs MNpPAMON (HEOOXOAMMO 3alucaTh CaMmu
YpaBHEHUSI U CMBICJI UX MapaMmeTpoB). YTOJ MEXKIY NPSIMBIMH B TPOCTPAHCTBE,
YIOJI MEXAY IPSAMOU U TIIOCKOCTBIO.

Kpusesie BTOporo mnopsnka. KaHoHWYeckue KpUBBIE BTOPOrO MOPSAKA:
OKPYHOCTb, dJUTHIIC, TutiepOoIIa, mapadosia (BbIBOI ypaBHEHUH).

penena pyHkumnu

IIpegen ¢ynkuuu B Touke. IlepBwlid 3amedarenbHblil npenen. Bropoit
3aMeydaTeNbHblil  Tpeaes. OKBUBAJEHTHbIE OECKOHEYHO Maiyible (PYHKIUU:
OTIPENIEIIEHNE, OCHOBHBIE YKBUBAJICHTHOCTH.

IIpousBoaHas pyHKUHHU

OnpeneneHue NpOU3BOAHOM, €€ TE€OMETPUUECKUM CMbICI. Dopmylbl s
BBIYKCIICHUSI MPOU3BOJHONM CYMMBI, Pa3HOCTH, NPOU3BEIAECHUS, YACTHOTO JIBYX
¢bynkiuit.  IlpomsBognast  cnoxHOW — pyHkuuu. Ilpouzeoomsvie  0CHOBHbBIX
anemeHmapuelx @yukyui (3HaTh Hau3ycTh!). BBIBOA (GopMyn s BBIYHMCICHUS
MIPOU3BOHBIX CIEAYIOMUX (DPYHKIMI: x", cosx,sinx,a”. [IpousBonHas dyHKINH,
3aIaHHON napaMeTpUUYECKH. Jlorapudmuyeckoe nuddepeHnupoBanue.
[Ipon3BoIHbBIE BHICIIUX MOPSAKOB.



punoxenus npousBogHou. UcciaenoBanue (GPyHKUMHA NPH NOMOLUU
MPOM3BOJIHBIX

Bo3spacranue u yobiBanue pyHKIIMU, HEOOXOIUMOE U JOCTAaTOYHOE YCIOBHS.
OkctpemyMbl  pyHkiuu. Heobxoaumoe ycnoBue »skcTpemyMa. JloctaTouHoe
yCIJIOBHE dKCTpeMyMa (DYHKIIMH B TOUKE. BBITYKI0CTh, TOUKHU Mepernoa.

HeonpeneneHHbI MHTErPaJI

[lonarue HeonpeneneHHoro wuHTerpana. (CBoilcTBa HEONPEIEIEHHOIO
uHTerpaina. dopmyna MHTErpUpOBaHUS MO 4YacTAM. labauya unmezpanos (3HATbh
Hau3yCTh!).

OmnpenesieHHBI HHTETPAJ

[lonsiTne omnpeneneHHoro uHTerpana. ['eomeTpuyeckuii cmbIca (IUIOMIAIb
KpuBOJMHENHHOW Tpaneuun). @®opmyna Herotona — Jleitonuna. OcHOBHbIE
CBOICTBa OIpeNeIeHHOro uHTerpaia. @opmysna MHTETPUPOBAHUA 1O YACTAM IS
ONPEICICHHOTO UHTErpaia.

DOyHKINH HECKOJBKHX IePeMEeHHBIX

Onpenenenne @HII. YactHble MpOW3BOJHBIE MEPBOTO ToOpsiaka. YacTHbie
IPOU3BOJHBIE BBICIIUX NOpAAKOB. [TonHbli nuddepenman nepBoro U BTOPOTO
nopsaakoB. JuddepennmpoBanue HesiBHOW PyHKIUU. DKCTpEMYMbI QYHKIUHN IBYX
nepeMeHHbIX. HeoOxoaumoe ycioBue skctpemyMa (popMyJInpoBKa), TOCTATOUHOE
yclioBUE dKcTpeMyMa ((hOpMyITHpOBKa).

JAu¢ppepeHunanbHbie ypaBHEHUS

OO6uuit Buj, ob1iee penieHue, oomuii nuurerpain. YactHoe pemnieHue. 3amaua
Komm. /[V nepsoco nopsoxa: ypaBHEHUsI C Ppa3AeisSIOMIUMHUCS TEPEMEHHBIMU,
OJTHOpOJHBIE Au(depeHnanbHble YpaBHEHHUS], JIMHEWHbIE, YpaBHEHUs bepHyuiu,
ypaBHEHUS B MOJHBIX AUQdepeHnmanax (KaHOHUYECKUI BUJ, METOJbl PEIIEHUs
KQ)KJIOTO TUIA YPAaBHEHUN ).

Jluneitnpie onmHopoaHbie auddepennmanbabie  ypaBuenus |l mopsinka.
Crpykrypa obmero pemenus JIOJAY |l  mopsaka ¢ IOCTOSHHBIMU
kodhurnmenTamu. XapakTepuCTUUECKOE ypaBHEHUE, BUJ OOIIETO PEIICHUs IS
KaXJ0T0 U3 ciaydaeB (D >0, D=0, D<0). O0muuii Bua JMHEHHOTO HEOIHOPOHOTO
AY 1l nopsnka. Ctpykrypa obuero pemenus JIHAY |l mopsaka. Teopema o
HAJIO)KECHUU PELICHUMN.

Teopusi BeposiTHOCTEH

[IpocTpancTBO  2NeMeHTapHBIX  CcOObITHH. HecoBMecTHbIE  COOBITHSI.
Omnepanuu Ha COOBITUSIMU.

Onpenenenus BEpPOSTHOCTH: KJIACCUYECKOE, reomerpuueckoe. CBoMCTBa
BEPOSITHOCTH.

YcnoBHass BepoATHOCTh. Teopema yMmHOXeHMA. Dopmynia MOJHOU
BeposiTHocTH. Popmyna baileca. Cxema wucneltannid beprymm. ®opmyna
bepnymm.

JluckpeTHbIe, HENpPEpPBIBHBIE CIy4dallHble BeIWYMHBL. Pacnpenenenue
CiaydyariHblX BenuduH. DyHKIMSA pacupenciaeHus OUCKPETHOW W HENPEPBIBHOM
ciy4ailHeIXx BenuuuH. Dopmyiia Il BBIYMCIEHHS BEPOATHOCTH IOMAJIAHUA
CIIy4allHOM BEJIWYMHBI B HHTEpBAI. [IIOTHOCTH BEPOATHOCTENM HENPEPHIBHOU
CIIy4yallHOW BeM4HMHbI. CBOMCTBA MNIOTHOCTH.



Marematndeckoe oxxkupanue. (CBOHMCTBA MaTeMaTHYECKOIO OKHJIAHUS.
Hucnepcusi. CoiictBa aucnepcuu. CpeaHee KBaJApaTUUECKOE OTKIIOHEHHE.
dopmMynbl i1 BBIYMCICHUS MaTEMaTHYECKOTO OXHAAHUS W JUCIICPCHUU  JJIS
JMCKPETHBIX U HETIPEPBIBHBIX CIIyYalHbBIX BEIUYHH.

MaTtemaTH4yecKasi CTATUCTHKA

Bribopka. Cratuctudeckoe pacmpejaeiieHHue. BapuallioHHBIA — psi.
['ucrorpamma, rpaduKk HAKOIUIGHHBIX 4YacTOT. OMIUpUYeckas  (yHKIUs
pactipeneneHus. TodyeuHble OLIEHKU MapaMeTpOB paclpeeieHus: BbIOOPOYHOE
CpenHee, BRIOOpOYHAs AUCTIepcus (MCTIpaBiIeHHAs, HEUCIIPaBIECHHAs ), BRIOOPOYHOE
CpeaHee KBaApaTHIECKOE OTKIOHEHUE.

3a1auu K 9K3aMEHY:
ba3oBas ci105KHOCTE:
1. Beruucnure onpeaeuTeNh YeTBEPTOro MOPSIIKa:

2 3 4 -1
-2 1 0 3
1 3 5 -6
3 -1 3 0
2. Pemmte cucteMy MaTpUYHBIM CIIOCOOOM:
2Zx+y+z=1,

x —4y+2z = -1,
3x —y+2z=0.

3. 3amaun 1Mo aHATUTHYECKON T€OMETPUH Ha TIOCKOCTH U B IIPOCTPAHCTBE:
3.1 CocTaBbTe ypaBHEHHE MPSMOM, MPOXOIAIICH Yepe3 TOUKy A(1, 3) mapayjiesibHO
psAMOi 1,, eciii mpsiMast I, MPOXOAUT YepPE3 TOUKU M, (—3,5), M, (1, —2).
3.2 CocraBpTe ypaBHEHHWE IIJIOCKOCTH, TMPOXOJISIICH  dYepe3  TOYKH
A(1,3,0),B(-2,4,1),C(2,0, —3).
3.3 HaiiguTe TOUKy mepeceueHus mpsMoii [ 1 TIIOCKOCTH ()

x—1 y+2 z-1

b =3 =71

0:3x—4y+z-5=0.
3.4 CocraBpTe KaHOHMYECKHE YpaBHEHHS TpsIMOW [, 3aJaHHOW OOIUMHU
YPaBHEHUSIMH:

—x+y=1,
; {5x+y—z +2=0.
3.5 CocrtaBbTe MapaMeTpUUECKUE YpaBHEHUS MPSIMOM, MPOXOAIIEH Yepe3 TOUKY
A(—1,1,—1) napaienapHO IpAMON [, ecin
x—1 y-—-2 Z
b= =73 —1

4. TuddepenumpoBanre GyHKINHU OJHON EepeMEHHON

4.1. Haligute mpOM3BOHYIO CIOXKHOW (PYHKITUN Y



y:cos(3x2+ex); y =arcsin/3x—1; y:SiL ;Y =1004 x-(5+\/e7j.
(x2+ex)3

4.2. Haiiue npon3BoaHyto (GYHKIHH Y, , 33JaHHON MapaMeTpHIecKH:

X = C0s° {x=|nt, x=ar(::Ltgt,
=g 3¢ :\/E, y= .
y =sin~t; y 1412

5. HacTHble IMPOU3BOAHEBIC q)YHKHI/II/I HCCKOJIBKHUX IICPCMCHHBIX

5.1. Haiigute yacTHbIC MPOU3BOAHBIE (PYHKIIMH:
z=x3+4xly—y3 z=In(x2 +y?),z = (x* — 2y%)3, z = /1 — 4x2 + 1053,

z =sin?(8x — 2y), Z = ¥,
X

5.2. HaiiguTe 9acTHBIC HpOI/I3B0)j[HBIe q)yHKuI/H/I 3aJIaHHOM HESBHO:
e’ +cos(x + y) xyz =0, HAlTH Z, z

6. HeonpeneneHHslit HHTETpa

6.1. Berancnure HEOnpeIeIeHHBIN HHTETPA OT APOOHO-PAIIMOHATEHON (PYHKIINU:
2

X5+ X+2 X+ 2 X+1 X+4
dx, ————dx, , —dx;
JX(X‘Z)(X_“) ’ J‘x(x2—3x—4) " J. 2 ‘[(x—l)(x+2)2 "
I X+5
2+4x+13

6.2. BpluncnuTe — HeEompeneNeHHBIM — WHTErpall,  HCHoib3ya  (opmyny
VHTETPUPOBAHUS 110 YACTSM:

'[(3x+5)c052xdx; I(Zx—?)e3xdx; I(3x2+x)lnxdx.

6.3. Beruncnure HeonpeaeaeHHbI UHTETPaJl OT TPUTOHOMETPUIECKON (PYHKITUU:
'[sins X C0s2 Xdx ; jsinz xcos? xdx .

7. Jlns ydactusi B CTyACHYECKHUX OTOOPOYHBIX COPEBHOBAHUSX OTOOpAHO W3
nepBoM Ipymnmbl Kypca 4 CTyAeHTa, U3 BTOPOH — 6 CTYIEHTOB, U3 TpEeThed — O.
BepoaTtHOCTH TOTO, 4TO CTYAEHT W3 NEPBOM, BTOPOM M TPETHEN I'PYII MOMANET B
COOpHYI0 UHCTUTYTa, COOTBETCTBEHHO paBHbI 0,9; 0,7; 0,8. OnuH 13 0TOOpaHHBIX
CTYJICHTOB B WTOre mnonai B cOOpHyr. KakoBa BEpOSITHOCTH TOr0, 4YTO OH
MPUHAJIeXKAN K IEpBOM rpymme?

8. Pacnpenenenue ciaydyailHo BenuuMHbl X 3aaaHo Tabmuuei. Haiitu ¢yHkuuio
pacnpeneneHusi, noctpouth €€ rpaduk. Haiitu matemaTudeckoe OXHUIaHHE U
JIUCIIEPCUIO CIIyYallHOW BEJIMYMHBI X .

X 0 1 3 4 5 6
P 0.1 0.15 |0.05 ]0.2 045 |0.05




[{oBrINIIEHHASA CITOKHOCTD:

1. Pemure cucremy meroaom ["aycca:
5x1 + 4XZ ‘I‘Xg + 3X4 = —5,
le‘l‘XQ ‘I‘Xg +4X4 :2-,

11 ?}X1+2.X'2+X3 +X4:—3,
X1+ 3x; —2x3+ 2x, = —4.

3x1 + 4x2 +ZX3 + Xag = 16,

12 x1+7x2+x3+4x4=23.
) 2x1+xz+313+5X4=10,
4x1 — 3x2 +4X3 + 6.[4 =1.
Xy +2x5 — 3x3+4x, =7,
13 2x;+5x5 +x3 —2x, =5,

3x; — 7x5 +4x3 + bxy, = —11,
7x1+ 2x; —x3+ 11x, = 6.
3. [Ipunoxxenus mpou3BOAHON (PYHKIIMU OJTHOM MEpPEeMEHHON
HaiimuTte wuHTEpBajgbl MOHOTOHHOCTH, HKCTPEMyMbl (YHKIMA U HHTEPBAJIBI
BBITYKJIOCTH (DYHKIMU: y = 2In (ﬁ) - 3.
4. ITpunokeHus YaCTHBIX MPOU3BOIHBIX
HaitnuTe sKkcTpeMyMbl QYHKIHU: 7 = —x2y + Xy + 4xy
5. [IpunoxeHus: onpeaeaeHHOro HHTerpaa
5.1. Beruncnure JUIMHY AYTH KPUBOM, 33JaHHON apaMeTPUYECKUMH YPaBHEHUSAMHU
x =4(2cost—cos2t),
y=4(2sint—sin2t), 0<t<ur.
5.2. Bpuucaure miomanas (UTYphl, OTPAHUYECHHOM TpadukamMu QYHKITHMA
1/x
e
y=—, y=0, x=2, x=1
X
6. CnyudaiiHas BenuumHa X 3amaHa (yHKOued pacnpenenenus F,(x). Haiitu

INIOTHOCTD PACHpCACICHNA, MAaTEMATHICCKOC OXKHUAAaHNEC U AUCIICPCUTO cnyqaﬁHoﬁ
BCINYUHBI.

0, x<0 0, X <~2

2 2

0<x<2 F(X) = X?—l, J2<x<2
1, x>2 1, x>2
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