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Pabouas nporpamma yueOHOW AUCHUIUIMHBL «Bricias MaTemaTukay pazpaborana ['omyroBeim .1

Pabouas mporpamma yueOHOW nucHMIUIMHBI «Bbicmasi matemaTuka» pa3paboTaHa Ha OCHOBaHHHM
(benepanbHOr0 IOCYAapCTBEHHOTO OOPa30BaTEIbHOIO CTAaHAAPTa BBHICIIET0 OOpa30BaHUS I10 HANpPaBJICHUIO
noarotoBku 38.03.02 Menem:kmeHT (YpoBeHb 0akajiaBpuaTa), YTBEPKACHHOTO MPHUKa3oM MHUHHUCTEpCTBa
HayKd W BeIcIiero oOpaszoBanus Poccuiickoit ®deneparun ot 12 aBrycra 2020 1. Ne 970, yge6HOrO 11ana mo
OCHOBHOM mpodeccHoHanbHONH 00pa30BaTeNbHOM MPOrpaMMe BBICIIET0 OOpa30BaHMS 110 HAaIPaBJICHHIO
noarotosku 38.03.02 «MeHeaKMEeHT).
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1. O01mMe moJIo:KeHus

1.1. Ilenwv u 3a0auu yueonou oucuuniunsl.
Llenp yueOHOW JHMCIUIUIMHBI 3aKIIFOYAETCS B TIONYYEHUU OOYYAIOIIMMHCS TEOPETHUECKUX

3HaHUIl O TEOPEeTHYECKUX OCHOBaX aiareOpbl M TEOMETPUH, a TAKXKE MaTeMaTH4ecKOro aHalu3a,
I depeHIaIbHbIX  YPaBHEHUSAX, TEOPUM BEPOATHOCTEM UM MAaTeMaTU4YeCKOM CTaTUCTUKE C
MOCJIEAYIOIIMM IIPUMEHEHHUEM HABBIKOB Ha IPAKTHKE, MOJECIMPOBAHUM IIPOLIECCOB U SIBJICHHUH, KpOME
TOro, NPUMEHEHHE 3HAHUM MO0 JAUCLUIUIMHE B HAy4HO-MCCIIEOBATEIbCKOW M IpodeccHoHaTbHOM
JeATEeNbHOCTH. B 1memoM ke 1enpio Kypca CTaBHTCS HM3y4€HHE CIOCOOOB aHamm3a M 0OpaboTKH
uHdopmanu B Oyaymieil mpoecCHOHATBbHON AESTENFHOCTH BBITYCKHHKA, TIOHUMAHUE MM OCHOBHBIX
KOHLICTIIIMIA MPUKIIQIHON MaTeMaTHKUA U MHPOPMATUKH B PacYETHO-SKOHOMUYECKOH, aHATUTHYECKON U
Hay4HO-UCCIIEI0BATEIbCKOM, OpraHU3allIOHHO-YIIPABJIEHYECKOH, pacueTHO-(hprHAHCOBOM u
0OaHKOBCKOM IesTeNbHOCTH.
3ajiayamy y4eOHON JIMCIUIIIMHBI SIBISIFOTCSL:

— 3HAKOMCTBO C OCHOBAMH BBICIIEH, IMHEHHON anreOpbl, 1 aHATMTUYECKOM T'eOMETpuH;

— Pa3BUTHUE JOTMUECKUX, FTEOMETPHUUECKUX M a0CTPAKTHBIX (POPM MBIIITICHHS;

— 3HaKOMCTBO C OCHOBaMM MAaTe€MaTHYeCKOro armapara, HEoOXOIUMOro JJisi peLIeHHs
TEOPETUYECKHX U MPAKTHYECKUX 3a]1a4, BOZHUKAIOMIMX TPH paboTe ¢ HHPOPMAIMOHHBIMU CUCTEMaMH;

— TPUMEHEHHE METOIOB ajIreOphl U aHATMTUYECKON T€OMETPHUH JjIsi 00paOboTKU MH(MOpMAIMH HA
KOMIIBIOTEPE;

— pa3BUTHE HABBIKOB CAMOCTOSATENILHOTO M3yUeHHUS yueOHOH JTUTepaTyphl IO TEOMETPUH U alredpe;

— TpPUMEHEHHE anreOpaudeckoro TOAX0Aa K NPUKIAMHBIM HpodiieMaM — KOIUPOBAHHIO,
KpunTorpapuu:

— Pa3BUTHUE JOTMYECKUX, FTEOMETPHUUECKUX M a0CTPAKTHBIX (DOPM MBIIIIECHHS;

— NOHMMaHue (POPMAITBHOTO MPE/ICTABIECHUS CYIIIHOCTEH peabHON 1eCTBUTEIbHOCTH;

— NpPUMEHEHHE MaTeMaTU4YeCKUX METOMOB A 00paboTkM MH(oOpMaluM B NPOQecCHOHAIBHOM
NeATEeNIbHOCTH;

— BbIIBJIEHHE Pa3HbIX CIIOCOOOB pellIeHHs UCCIIEN0BaTEIbCKUX 3a/1ay.

— 3HAaKOMCTBO C TEOPETHKO-BEPOSITHOCTHBIM IIOJAXOJOM IIPM COCTAaBICHUM U  aHaJIM3e
MaTEMATUYECKUX MOJIETIEN PEAIbHBIX CUTYALH;

— H3yYeHHE OCHOBHBIX METOJIOB MAaTeMaTHUeCKOM OOpabOTKH CTaTUCTHYECKON HHdopMaluy,
MMEIOIINX MPUMEHEHHE B MIPAKTUYECKOH JIeITeTbHOCTH Oy IyIIEero BbITYCKHHKA.

— pa3BUTHE JOTUYECKUX, TEOMETPHUUECKUX M a0CTPAKTHBIX (POPM MBIIITIEHHS;

— TOHMMaHue (POPMATBLHOTO MPE/ICTABIEHNS CYIIIHOCTEH peabHON 1eCTBUTENBHOCTH;

— NpPUMEHEHHE MaTeMaTH4YeCKUX METOIO0B A 00paboTkM MH(oOpMaluM B NPOoQecCHOHAIBHOM
NeATEeNIbHOCTH;

— BBIIBJIEHHE Pa3HBIX CIIOCOOOB PEIEHUsI UCCIIEN0BATENbCKUX 3a/1au MPUKIAJHON MaTeMaTHKHU U
MHGOPMATHKH.

1.2. Mecmo yuedHOU Oucuyuniunsl 6 CHMPYKMYpPE OCHOBHOU NPOPeccuoOHaAIbHON
00pazoeamenbHOll RPOZPAMMOBL.

JucrunnHa sBisieTcs 00s3aTebHBIM dlIeMeHTOM 0a3oBoi vactu brioka 1 oOpaszoBarensHOM
IIPOTrPaMMBL.

1.3. Ilhanupyemuie pezyromamel 00yuenus no y4eOHoil OucCyunIute 8 PAMKAX NaAAHUPYEeMbIX
Pe3y1bmamoe 0C60eHuUs OCHOGHOIL NPOeccuoHanNbHOU 00PA306aMeENbHON NPOZPAMMBL.
[Tpouecc ocBoeHust ydeOHOM AUCHMILIMHBI HampaBieH Ha (QOpMUPOBaHHE Y OOyYaIOIIUXCS
cnenyromen komnereHnun: YK-1.



B pesynbrare ocBoeHHs yueOHOW NMCHUIUIMHBI OOYYalOIIMNCSA MOJIKEH JAEMOHCTPUPOBATH
CJIEYIOIINE PE3YIIbTAThI:

Kox WNHauKaTophl JOCTHKEHUS NPO(ECCHOHATBHBIX
Conepxanue KOMIETEHIUH .
KOMITETEHIIUH KOMIIETEHIIH
VK-1 Cr1ocoGeH OCYIIECTBIIATD VK-1.1. JleMOHCTpHpYET 3HaHHE OCOOCHHOCTEH

CUCTEMHOI'0 M KPUTHUYECKOTO MBILIUICHUS U
TOTOBHOCTb K HEMY.

VK-1.2. [Ipumensier noruyeckue GopmMbl U
poLEAypbl, CIOCOOEH K pedIieKCHH 0 MOBOAY
HoAXoA A1 PCIICHUS COOCTBEHHOW U 9y»KOW MBICITUTEIILHOMN IeATEeIHHOCTH.
MIOCTaBJIEHHBIX 33]1a4 YK-1.3. AHanuzupyer uCTOYHUK UHPOpMaAUU

C TOYKHU 3pEHUS BPEMEHHBIX U IPOCTPAHCTBEHHBIX
YCJIOBHM €ro BO3HUKHOBEHUS

VK-1.4. Ananuszupyer paHee CI0KHUBIIUECS B

HayKe OLEHKU UH(OPMALIUU.

VK-1.5. ConocraBisieT pa3Hble UCTOYHUKU
MH(OpPMALINU C LIETBI0 BBIABICHUS HX
IIPOTUBOPEYUI U TIOUCKA JOCTOBEPHBIX CYKICHUMN.
YK-1.6. AprymeHTupoBaHHo (HopMHpyeT
COOCTBEHHOE CYKACHHUE U OIICHKY HH(pOpMaIuy,
MPUHUMAET 00OCHOBAHHOE PEIlICHUE.

VK-1.7. OnpenensieT npakTUYECKUE MOCIESACTBUS
MPEAJIOKEHHOr0 PELIEHUs 3a/1a4U.

MOUCK, KPUTUYECKHUI aHaTIN3
U CUHTE3 UH(pOpMAIIHH,
MPUMEHSTh CUCTEMHBIN

2. O0beM y4eOHOW IMCHUILUIMHBI, BKJIHYAS KOHTAKTHYK padoTbl o0y4daromerocsi ¢
npemnojaBarTejieM H CAMOCTOSITEJIbHYIO pa0oTy 00y4aronierocs

OO0mIas Tpy10eMKOCTh YUIeOHOW UCIUIUTHHBI COCTABIISICT 13 3a4eTHBIX ¢IMHHII.
Ounasn chopma odyuenusn

. Bcero CemecTpbl

Bug yuebHoit paboThl HACOR 1 5 3
AyauTOpHBIE Y4eOHBIC 3aHATHS, BCEro 100 36 32 32
B Tom uncne:
Y4eOHble 3aHATH JIEKIHOHHOTO TUTIA 44 16 14 14
[IpakTHdecKkue 3aHsATH 56 20 18 18
CamocrosiTesibHAsA padora 00y4arOIIMXCH, 341 99 139 103
BCEro
B Tom umncne:
CaMomoaroToBKa 221 59 99 63
[IpakTHyuecKue 3a1aHust 120 40 40 40
KoHTposb: BHI NPOMEKYTOYHON aTTecTAIMA 27 IKk3aMeH | IK3aMeH | DK3aMeH
(3Kk3aMeH) 9 9 9
OO0masi Tpy10eMKOCTh Y4€OHOM 11 CHUIITHHbBI 468 144 180 144

Ouno-3aounasn popma odyuenusn
. Bcero CemecTpbl

Bun yuebHoli paboThl HACOR 1 5 3
AyauTOpHBIE Y4eOHbIE 3aHATHS, BCEro 84 26 32 26
B Tom uncne:
VYueOHbIe 3aHATHS JIEKIIMOHHOI'O TUIIA 38 12 14 12




[TpakTHueckue 3aHsTHs 46 14 18 14
CamocrosiTesibHasi padora o00y4arouuxcs, 357 145 103 109
BCEro
B ToMm umcne:
CamMonoaroToBka 237 105 63 69
IpakTHUYeCKUe 3a1aHusI 120 40 40 40
KoHTpoab: B NPOMEKYTOUHON aTTeCcTAMU 27 9K3aMeH | IK3aMeH | IK3aMeH
(3K3ameH) 9 9 9
OO0masi TPy10eMKOCTb Y4eOHOM U CIUTITHHbI 468 180 144 144
3aounan gropma 0o6yuenusn
. Bcero CemecTpbl

Bun yuebHoM paboTh HACOR 1 5 3
AyAUTOPHBIE YUeOHbI€ 3aHATHS, BCET0 66 26 20 20
B Tom uncne:
YyeOHble 3aHATHS JIEKIIMOHHOI'O TUIIA 26 10 8 8
[TpakTuueckue 3aHATUS 40 16 12 12
CamocrosiTesibHAss padoTra 00y4aroIMXCH, 375 145 115 115
BCEro
B ToMm unce:
CaMomnoAroToBKa 255 105 75 75
IIpakTHUECKHE 3a1aHuUs 120 40 40 40
KoHTposb: B NPOMEKYTOUYHOM aTTecTauu 27 9K3aMeH | DK3aMeH | DK3aMeH
(3K3aMeH) 9 9 9
O01masi Tpy10eMKOCTb Y4e€0HOM TUCIIUIIHHbI 468 180 144 144

3. Coaep:kanue yueOHOUH TUCHHUILIMHBI

3.1. Yuebno-memamuueckuii nnan no ounoi gpopme odyuenusn
O0bem aynuTopHbIX 3aHATHH cocTaBiseT — 100 yacos.
O6weM caMocTosITenbHON paboThl — 341 yacos.

®DOpMBI KOHTPOIIS OCBOCHUS
Bunas! yueOHOH pabOTHI, akaIeMHUECKIX YacCOB oOyuaromumucs yueOHou
JUCTIUTUTAHBI
Texymuii
KOHTPOJIb
KonraktHas paboTa [TpoMexyTOUHAs
OCBOCHHUS
o Mpero1aBaTes ¢ I S — arTecTanus
S o0yJaromuMucs y N o0yuaromuxcs
S yaeOHOI
Ne o JUCHUIUIMHBI
— | Monyms, pa3nen (Tema) 58
1/ ° Z o
= = = =
3 s 2 8 = =
(0] = ® <
23] & s = = =
xR 7 = = =
S > ° 4 0 =
59 o = Q Q o
Q O = o S| S =
S o = =) = 3
= Q o= Q 5} 9]
5| = : g g &
~ 5 : :
5 %) =
= S g
= =
1 cemectp
Tema 1. JIuneiinas
1 135 99 36 16 20 +
anreOpa
Hroro no 1 cemectpy 144 99 36 16 20 9




2 cemecTp

Tema 2.
2 | Maremartnueckuit 171 | 139 32 14 18 +
aHams3
Hroro no 2 cemecTpy 180 | 139 32 14 18 9
3 cemectp
Tema 3. Teopus
3 | BeposrHOCTCH H 135 | 103 | 32 14 18 +
MareMaTudecKas
CTATHCTHKA
Hroro no 3 cemecTpy 144 | 103 32 14 18 9
BCEI'O YACOB 468 | 341 | 100 44 56 27

3.2. Yuebno-memamuueckuil niian no 04HO-3a04HOU hopme 00yueHusn
OO0beM ayIUTOPHBIX 3aHATUH COCTABISAET — 84 4acoB.
O6beM caMocTosITENbHON paboThl — 357 4acoB.

DopMBbI KOHTPOJISI OCBOCHMUS
Buzpl yueOHOI paboThI, aKaIEMHYECKHUX YaCOB o0yyJaromumucs: yaeOHon
JIMCIIUTUTHHBI
Texkymuit
KOHTPOJIb
KoHnTakTHas paborta OCBOCHIS [TpomexyTouHas
= TperoaBaTens ¢ 5 arTecTanus
S 00yYarOIIUMHUCS ODYHAIOTHIMACA 00y4aromuXCs
S yaeOHOI
o nlS)
rJ[\/IIT Monaynb, pa3aen (Tema) 5 g AMCIMILIHHEL
5| 22 5 :
) S 2 = E T
m = < = = <
g t!>"\ = 5 =3
5% o = o o 5
g ©° = =) = = s
= 8 jani B e <
ooy Q Q Y]
< m =) (o] o <
O £ £ T Q)
5 = £
= (= g
= =
1 cemectp
1 Tewma 1. JIuneitnas 171 145 26 12 14 +
anrebpa
Hroro no 1 cemecTpy 180 | 145 26 12 14 9
2 cemecTp
Tema 2.
2 | Marematnueckmii 135 | 103 32 14 18 +
aHAIU3
Hroro no 2 cemecTpy 144 | 103 32 14 18 9
3 cemectp
Tewma 3. Teopus
3 | BeporTHOCTCH H 135 | 109 | 26 12 14 +
MaTeMaTHYeCKas
CTATHCTHKA
Hroro no 3 cemecTpy 144 | 109 26 12 14 9
BCEI'O YACOB 468 | 357 84 38 46 27




3.3. Yueono-memamuueckuii nian no 3a0uHoi gpopme odyueHus
O6beM ayIUTOPHBIX 3aHATUH COCTaBIsET 66 Yacos.
O06beM caMoCTOSTENIbHON paboThl — 375 4acoB.

DopMBbI KOHTPOJISI OCBOEHUS
Bunst yueOHOH pabOTHI, aKaIeMIYECKIX 9aCOB oOyJaromumucs yaeOHo’
JHCIIUATITHHBI
Texkymuii
KOHTPOJTb
KonraktHas pabota OCBOGHILSE [poMexyTouHast
= TIpernoaaBaTes ¢ 0OVIAOLIIMICS aTTecTalus
8 00yYarOIUMHUCS YIAIOTIY 00y aOLIMXCs
S yaeOHoit
o 29
l']l\j;l Monyiis, pazaen (Tema) = g AVCIHIIIHHBL
5| Z2 5 :
) S 2 = E T
A e = = g g
® 7 = = <
8 @‘ ] © 0 =
o = (o] 5] 5]
g ©° [ S S = =
o4 e 1 I <
= Q T 3} I3} &
< m 9 o 5] <
O £ £ z Q)
5 £ g
= £ £
= =
1 cemectp
1 Tema 1. JIuneiinas 171 145 26 10 16 +
anreOpa
Hroro no 1 cemectpy 180 | 145 26 10 16 9
2 cemecTp
Tema 2.
2 | Maremarnueckuit 135 | 115 20 8 12 +
aHAIN3
HrToro 1o 2 cemecTpy 144 | 115 20 8 12 9
3 cemectp
Tema 3. Teopust
3 | BepostHocTen M 135 115 20 8 12 +
MareMaruyecKast
CTaTHCTHKA
Hroro 1o 3 cemecTpy 144 | 115 20 8 12 9
BCEI'O YACOB 468 | 375 66 26 40 27

4. Y4eOHO-MeTOOMYECKOEe oO0ecIeYeHHE CAMOCTOATEIbHOH pPadoThbl 00y4aromuxcs IO
y4eOHOii TuCIUTIHHE

Tema 1. JIuneiinas aaredpa

ITepeyens wu3y4aeMbIX 3JJI€MEHTOB coAep:kaHusi. CHUCTEMBl JIMHEWHBIX YPABHEHMM:
ompezaeneHue, npumepbl. CBoilcTBa cHUCTEM  ypaBHEHMH: COBMECTHOCTb, HECOBMECTHOCTb,
OIpeJIeIEHHOCTh, HEeOoIpeelleHHOCTh. YacTHhle M oOfliee pemeHHus. OKBUBAJCHTHOCTh CHCTEM,
3JIeMEHTapHble MpeoOpa3oBaHUsl, COXPAHSIOUINE SKBHUBAJIEHTHOCTh CUCTEM. MeETOJ HCKIIIOUeHus
HeusBecTHhIX (MeTof [aycca).

Martpuiel. Omnpenenenue, npumepbl. Omnepanuu HajJ MaTpUIlaMHA, OCOOCHHOCTH aireOphl
Matpun.  Marpuuablii  monmuHOM.  OCHOBHBIE  CBOWMCTBA  OMepaluil  HaJg  MaTpPHUIAMH.
HexoMMyTaTHBHOCTh YMHOXKEHHUS MaTpull. TpaHCOHMPOBaHHE MATPHIL.

Onpenenureny KBaJpaTHBIX MATpHUIl ONPEICIIEHUE U OCHOBHBIE CBOWCTBAa. OIpenenuTeinsb
Matpuubl 2, 3-ro nopsanka. [IpaBuio «rpeyroiabHukoB» (mpaBmiio 3Be3abl). [lepecranoBku. O61mas
¢dbopMmyna Ui BBIUMCIIEHUS OIpeaenuTeneil n-ro nopsaka. MUHOpH U anredpandyeckue JAOMOTHEHUS.
Teopema Jlamnaca.



OO6parasie MaTpuilsl. EquacTBeHHOCTE OOpatHO# MaTpuibl. CBolictBa OOpaTHOM MAaTPHIIHI.
Haxoxnenue mpucoeTUHEHHOM MaTpulbl. AnroputMm noctpoeHust OOparHoil martpuisl. Perienue
CUCTEM JIMHEHHBIX ypaBHeHUH MeToioM OOpatHOi MaTpuisl. Meroa Kpamepa.

Panr marpunel. basucHbelii MuHOp MaTpuibl. Teopema O paHre MaTpullbl U €€ CIEICTBHSL.
Haxoxnenue panra cryneHdarod Marpuubl. HaxoxzaeHue paHra paclIMpeHHOW MAaTpULIbI CUCTEMBbI
JIMHEWHBbIX ypaBHeHUH. Teopema Kponekepa-Kanemm.

OnHOpOoaHBIE WM HEOJHOPOJHBIE CHUCTEMBI JIMHEWHBIX ypaBHEHUW. lccnenoBanue cucreM
JIMHEWHBIX YypaBHEHMU. PellleHHe HEONpEencIIeHHBIX CUCTEM JIMHEHHBIX ypaBHEHUU. basucHbele u
cB0oOOHbIE Heu3BecTHbIE. CBOMCTBA MHOKECTB PEUICHUI OJAHOPOIHBIX U HEOJHOPOJHBIX CHCTEM.
CrtpykTypa 0011ero peueHus HeOAHOPOAHONU CUCTEMBI.

KomruiekcHble unciaa 1 MHOTOWICHBI. AJredpa KOMIUIEKCHBIX yHcell. AnreOpanueckas Ghopma
KOMIUIEKCHBIX uuncen. TpuroHomerpuueckas (opma komruieKcHbIX uucen. llokaszarenbHas (opma
KOMIUIEKCHBIX uHcesl. CIoKeHHEe M YMHOKEHHME KOMIUIEKCHBIX YHCeNl. BblunTanue u JeineHue
KOMILIEKCHBIX yncesl. @opmyna MyaBpa. OcHoBHas Teopema AJreopsl.

[Tonsitue kBagparnuHoit ¢Gopmbel. [lpumepsl. MaTpUYHO-BEKTOPHBIA BHJI KBaJApaTHUYHON
¢dopmbl. Kanonnueckuit Buj kBagpatndaoil Gopmel. [1010KUTENBHO U OTPULATENFHO OMPEICIICHHBIE
kBaapatuunbie Gpopmbl. Kpurepuit CunbBectpa.

Bonpocsl 1151 CaMONIOATOTOBKH.

Cucrembl TUHEHHBIX ypaBHeHU. MeTon ['aycca
Martpuuel. Onepauuu HaJ MaTpULIAMU. .

Onpenenurens MaTpuibl. MUHOPBHIL.

O6parnbie MmaTpuiel. Meton Kpamepa.

Panr matpunp!.

OO0t MeTO]| pelIeHHs CUCTEMbI TMHEWHBIX YPaBHEHUH.
KoMiuiekcHble unciia 1 MHOTOWIEHBI.

. KBagparuunsie ¢popMmsl.

@opMbI KOHTPOJISI CaMOCTOSITEIbHON PadoThl 00y4YaloIIUXCS: MPOBEPKAa OTBETOB Ha
BOIIPOCHI CAMOIIOATOTOBKH.

NG~ WNE

Tema 2. MaTemaTH4ecKHii aHAIN3

Ilepeyenb wu3yuaeMbIX 3JIeMEHTOB cojAep:xkaHusi. MHoecTBa. OJIEMEHT MHOXECTBaA.
Omnepanuu HaJl MHOXKECTBaMH: 00beIMHEHHE, TlepecedeHne, pa3HocTh. BrickasbiBaHus. KoHbIOHKIUSA
n nu3bloHKIMs. Jlornueckue cumBoibl. KBanTopel. OtoOpaxenuss u ux Buiel. Heobxoaumoe u
noctarouyHoe ycioBus. Ilpsmas, oOpaTHas M NPOTUBOMOJIOKHAS TeopeMbl. OCHOBHBIE YHCIIOBBIE
MHOecTBa. OrpaHuyeHHbIE MHOKECTBA. TeopeMa O CyIeCTBOBAaHUU TOYHOM I'paHU y OrpaHUYEHHBIX
MHO>KECTB.

UucnoBele MOCIEI0BATENbHOCTH M OCHOBHbIE JeHCTBUS Hax HUMH. OrpaHuyeHHbIE WU
HEOrpaHMYEHHBIE  IOCIE0BaTeIbHOCTH.  beckoHeyHO  Manmble M OECKOHEYHO  OoJblue
MOCTIeI0BATENbHOCTH U UX CBsA3b. OCHOBHBIE CBOMCTBAa OECKOHEUHO MAJIbIX MOCJEI0BATEIbHOCTEH.
Cxopnsuiyecst MocieoBaTeIbHOCTY U MX CBOWCTBA. MOHOTOHHBIE TocheAoBarenbHoCcTU. Yucio e.
Bropoii 3amedaTenbHbIN Ipeaeil.

OtoOpakenus. Buasl oroOpakeHUi: UHHEKTUBHBIE, CIOPBEKTUBHbIE U OMEKTUBHBIE. DYHKIIUS
Kak oToOpaxeHue. OyHKIMOHANbHBIE 3aBUCUMOCTH. CriocoObl 3aganus ¢yHkimid. ['paduk ¢pyHkumu.
OcHoBHble 3neMeHTapHble (yHKUUUA. OCHOBHBIE CBOMCTBA (YHKIMI: 00JIacCTH OMpelNeleHusl u
3Ha4eHUH, YETHOCTh M HEUETHOCTh, NEPUOJUYHOCTH, MOHOTOHHOCTh U jpyrue. CioxHas (QyHKUUS.
Obpatumocth QYyHKIMH U TOHATHE oOpaTtHON (yHKuuu. [Ipenen ¢yHKUMHM B OECKOHEYHOCTH U B
TOYKE, pa3jiuyHble ero omnpexaeneHus. Teopembl o mnpenenax. CrocoObl BBIYUCIEHHS TPEIEIOB.
Onnocroponnue mnpenensl. [lepBblidi M BTOPOM 3amedaTeabHbIE Mpenesibl. beCKOHeUHO Malble |
6eckoHeuyHo Ooinpime QyHKUIUH. CpaBHeHHE OECKOHEYHO MajblX. OKBHUBAJICHTHbIE OECKOHEUHO
Mmasnble. [Tonstue HenpeppiBHOCTH PpyHKIMU. OnpeneneHne HenpepbIBHOCTH. CBOMCTBA HENIPEPHIBHBIX
Ha oTpeske pyHkimii. Teopemsl Belteprpacca n Kanropa Knaccudukaims Touek pa3pbisa.



[TonsiTie mMpou3BOJHOM, €€ reomMeTpuueckuii U ¢usndeckuii cMeict. JuddepeHmpyemoctsb
¢yskuun B Touke. CBs3p Mexay auddepeHurpyeMocThi0 U HempepblBHOCTHIO. [IpaBuia
muddepeHnpoBanus. Boruncienne npou3BOAHBIX OCHOBHBIX 3JIeMEHTapHbIX (yHKIMHA. Teopema o
MPOU3BOIHON 00paTHON (yHKUMU. BpuMcieHre NPOU3BOAHBIX OOPATHBIX TPUTOHOMETPUYECKHX
dbyHkuuii 1 nokazatenbHor GyHKIMU. [Ipon3BoaHas cinoxxHoi GyHkimu. ['unepoonnueckue GyHKIHH
U ux mnpousBoaHble. Tabmmma mnpousBomHbiX. JuddepenuupoBanue (yHKIUK, 33aTaHHON
napamerpudecku. IlpousBognas HesBHOM (yHkuuu. Jlorapudgmuueckoe nuddepeHuupoBaHue.
[IpousBoanbsie Bbicux mopsakoB. Popmyrna JleitOnuna. Ilomsrue muddepenunana wu ero
reomerpuueckuii  cmbici.  IlpuGnmkEHHble  BblUMCIEeHMS ¢ nomoulbio  auddepenuunana.
WuBapuantaocts ¢opmbl auddepenumnana. AuddepeHnnansl 1 NIpOU3BOJHBIEC BBICIIUX HOPSIKOB.
Teopembl 0 mnpousBojHbiX. Teopembl ®depma, Poss, Jlarpanxka, Komm. IlpaBuno Jlonurans u
PacKpBITHE HEONPEAECIEHHOCTEN

[Tpu3nak  MoHOTOHHOCTM  (pyHKOMHM. OTbICKAaHME TOYEK JIOKAJBHOIO  3KCTpeMyMa.
Heo6xonuMoe u pocratoyHoe ycinoBue 3kcTpemyma (GyHKIuH B Touke. Hanbonbiee u HauMeHbIee
3HayeHue (QyHKUMU Ha oTpe3ke. IIpuMeHeHHe BTOPOH MPOM3BOJHOM K HAaXOXKJIEHHIO SKCTPEMYMOB.
Hanpasnenue BBIMYKIIOCTH M TOYKH mieperuba rpaduka GpyHKmum. AcuMmnToTsl rpaduka (yHKIHH.
Cxema wuccienoanuss ¢yHkuuu. IlocTpoeHne rpapuKoB OCHOBHBIX 3JIEMEHTApHBIX (GYHKLHUH.
[IpeoOpaszoBanus rpadukoB. I'paduk obpaTHO# (yHkumu. [lapamerpudeckoe ypaBHEHHE KPHBOW Ha
IJIOCKOCTH U B IIPOCTPAHCTBE.

[Tonsitue uucnoBoro psima. CxonuMocTs U cymma psiga. HeoOxomumoe ycioBre CXOAUMOCTH.
HevictBus ¢ pspamu. Pagsl ¢ mosoxutenbHbIMU uieHamu. [IpusHaku cxogumoctu JlanmamOepa u
Komm. IlpusHak cpaBHeHMs. 3HAKONEPEMEHHbIE U Yepeaylomuecs psabl. AOCOIIOTHAS U yCIIOBHAs
cxogumocTh. [Ipusnak Jlei6numa. Teopema Telinopa. Octarounsiii unen psana Teinopa B ¢gopme
Jlarpanxa, [leano, Ko, ®opmyna Makiopena. Pa3noskeHre OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIMI B
psaapl  Telimopa u  MakiaopeHa W UX HCHOJIb30BaHME Ul NPUONMKEHHBIX  BBIYUCIECHUI.
OyHkuMoHaNbHbIE psaabl. [loHaTue paBHOMepHON cxonuMoctu. [Ipusnak Beliepmtpacca. CteneHHble
psansl. Teopema Abensa. Kpyr cxogumocTt. CBOMCTBA CTEHEHHBIX PSAIOB.

[TonssTue nepBooOpasHoil. HeomnpenenéHHbIi HHTErpadl U €ro Ie€OMETPUYECKUH CMBICIH.
JlelicTBUS HaJ| HeonpenenEHHbIMU MHTerpanaMu. CBoHCTBa HeomnpenenéHHOro mHrerpaia. Tabnuna
OCHOBHBIX HUHTerpasioB. BHecenue ¢yHkinuu mnoj 3Hak auddeperHunana. OCHOBHbIE METOMAbI
MHTETPUPOBAHUS: MTOJCTAHOBKOM, 110 YacTAM, pa3jioKeHHEeM. MIHTErpupoBaHue TPUTOHOMETPUUIECKUX
¢bynkuuii. UHTEerpupoBanne palmoHaIbHBIX U HEKOTOPBIX HPpalMOHANBHBIX QyHKIMH. [ToncTaHOBKH
Ouinepa.

3anauu, TpUBOJAIIME K MOHATUIO onpeAenéHHoro mHrterpana. OnpeaenéHHbli UHTErpal Kak
IIpesie] UHTETPAIBHBIX CyMM. ['€OMETpUYECKUIT U MEXAaHUYECKUI CMBICI ONPENEIEHHOIO NHTErpaa.
®opmyna Herorona-Jleitonuna. [IpunoskeHne nHTErpajioB K BRIYUCICHUIO IUIOMAEH MIIOCKUX QUryp,
00BEMOB TeN M IUIOIIAJeH MOBEpXHOCTEH KpHBBIX. HecoOCTBEeHHbIE MHTErpaibl MEPBOr0 U BTOPOTO
pola, MpU3HAKU MX cxoauMocTH. MHTerpanel, 3aBucsnie ot napaMerpa. JuddepenuupoBanve u
MHTETPUPOBAHUE TI0 TAPAMETPY.

[TonsiTue (QyHKIMKM HECKOJNBKMX NEepeMeHHbIX. HenpepblBHOCTh (QYHKIMHM HECKOJIbKUX
nepeMeHHbIX. [loBTOpHBIE mnpenensl. beckoneunsle mpenensl. JJuddepennupyemMocts QyHKIUU
HECKOJIbKUX nepeMeHHbIX. HeoOxoaumoe u goctaToyHoe ycinoBus auddepeHunpyeMoctd GyHKIUH B
touke. Juddepenuupyemocts  cnoxkHoil  ¢yHkmmu. YactHele  mpousBoaHble.  [IpaBuia
muddepenuupoBanus. Juddepenuuan, ero reomerpuyeckuit cMmbici. MHBapuaHTHOCTH (QOPMBI
nepsoro auddepennuana. Popmyna KoHeUHbIX npupamenuil Jlarpamwka. uddepennunans: Beicmmx
nopsankoB. KacarenbHas mimockocTh kK Tpaduky GyHKUIUMM ABYX HepeMeHHbIX. [IpomsBogHas mo
Hanpasienuto. I'panuent. @opmyina Teiinopa U1t yHKIUN HECKOIBKUX NepeMeHHbIX. Heobxoaumbie
1 JJOCTATOYHBIE YCIOBHS KCTpEMyMa. Y CIIOBHBIN 3KcTpeMyM. Meron MHoxuTenel Jlarpanxa.

BOHpOCbI JJId CaMOIIOATOTOBKH.

1. MmnoxectBa. Onepanuu HaJl MHOKECTBaAMHU.

2. Bpicka3bpIBaHUs U JOTHYECKUE CUMBOIBL. TeopeMbl 0 MHOXKECTBAX.
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3. Yucnossie OCJIEN0BATEILHOCTH. Bunnr IIOCJIENOBATEIILHOCTEH. [Ipenen
MOCJIeI0BATEIbHOCTH.

4.  OToOpaXeHUS U UX BUIBI.
Omnpenenenue ¢pynkuuu. CroiictBa pyHkuuil. O0paTHas QyHKITHS.
[Ipenen dyukuu. Teopemsr o penenax.
beckoneuHo mMaibie 1 OECKOHEYHO OOJIbIINE BEITMYUHBI.
HenpepsiBHOCTh PyHKIMI. Teopembl Beliepmrpacca u Kanropa.

9. Tlonstue mpowm3BoaHOH. [IpoM3BONIHBIE OCHOBHBIX JJIeMEHTapHbIX (yHKuuid. Tabnwuia
MIPOU3BOTHBIX.

10. MonsTue muddepenmnmana.

11. TIlpowusBoanbie n auddepeHITnaIbl BBICITUX MOPSIKOB.

12. UccnenoBanue GyHKIHI ¢ TOMOIIHIO IPOU3BOJHON U TIOCTPOCHUE MX TPaAPHUKOB.

13. Yucnossie pssbl. CXOAUMOCTH YHUCIOBBIX PSIOB.

14. CreneHHbIE psIIbL.

15. dyHKIMOHAIBHBIC PSJIBL.

16. Pa3noxenue snemeHTapHbIX QyHKIUH B psiabl Teitnopa u MakiopeHa.

17. IlepBooOpa3Hasi.

18. Heonpenen€HHbBII HHTETPAT U €r0 T€OMETPUIECKHIA CMBICIL.

19. MeToabl HHTETPUPOBAHMS.

20. OnpenenéHHBII UHTETPAT U €0 MPUIIOKEHHS.

21. dyHKUUSA HECKOJIBKUX MEPEMEHHBIX.

22. E& mpenen, nupdhepeHnupyeMocTb, HEIPEPHIBHOCTD.

23. DKCTpPEMyM U YCIOBHBII 3KCTPEMYM.

@opMBbI KOHTPOJISI CAMOCTOSATEIbHOH PadoThl 00Y4alOLIUXCH: TPOBEpPKAa OTBETOB Ha
BOIIPOCHI CAMOTIOATOTOBKH.

NGO

Tema 3. Teopusi BeposiTHOCTEH U MaTeMaTHYeCKasl CTATHCTHKA.

ITepedyenb m3yuyaembIX 3j1eMeHTOB cofep:kanus. CiydaiiHble coObITHs. AsreOpa cOOBITHIA.
Knaccrndeckoe v cTaTUCTUUECKOE ONpEIeIeHNE BEPOSITHOCTH COOBITHS.

TeopeMbl CIOKEHMST W YMHOXEHUS BEPOATHOCTEH. Teopema CIOKEHHs BEpPOSITHOCTEU
HECOBMECTHBIX COOBITHH. YCIOBHas BEpPOATHOCTh. TeopemMa yMHOKEHHs BeposiTHOCTeH. Teopema
CJIOXKEHUS BEPOSITHOCTEN COBMECTHBIX COOBITHH.

OcHoBHBIE (opMyIIBI 111 BeposTHOCTEH coObiTuii. dopmyra nonHoi BepositTHocTH. Dopmyrna
baiieca. ®opmyna bepuymm. ®opmyna [lyaccona.

Bunel  cinywaliHbIX  BenuuuH. PacnpeneneHue  IUCKPETHOM — CIyd4alHOM — BEIWYHUHBI.
MatemaTtuueckoe OXKUAAHUE U TUCHEPCUs YUCIIA MOSBICHUS COOBITUSI B HE3aBUCHUMBIX HCIBITAHUSIX.
HavanpHble 1 IEHTpaIbHBIE MOMEHTHI.

HenpepriBHble ciydaiinble BennuuHbl. OyHKIUA U IUIOTHOCTh PacIpeleeHUsl BEPOSATHOCTEN.
KBantuie. Marematudeckoe okuaHue u gucnepeus. Moga u Meauana. MOMEHTSI.

PaBHOMepHOE  pacmpeneneHue.  DKCHOHEHLUalnbHOe  pacrpexaeneHue.  HopmanbpHoe
pactpenenenue. Pynkuus Jlamnaca.

Cucrtembl cnaydaHBIX BENIWYMH. PacnpeneneHue JABYXMEpPHOM CIIy4allHOM BEJIMYWHBI.
Kosapuanus u ko3 duument koppensuun. Jluneitnas perpeccus.

3aKoH pacrpezesneHus: BeposATHOCTe! /i GyHKUIUHN CIlydallHbIX BEIHYMH.

3akoH Oonpmmx uucen. HepaBenctBo YeObimeBa. LleHTpanbHas mpeaenbHas Teopema U ee
CJIEJICTBHSI.

Cratuctudyeckue MeToJIbl  O00pa0OTKM  SKCIEPHUMEHTAIbHBIX  JaHHbIX. [eHepaibHas
COBOKYMHOCTb U BbIOOpka. Tumbl BbeIOOpoK. CTaTHCTUYECKOE paclpeiesieHue BBIOOPKU.
Omnupuyeckas GyHKIMA pacnpeneneHus. [ ncrorpamma.

Cratuctnueckue oneHkud. HecmemieHHsle, 3¢Q(GEKTUBHbIE M  COCTOATEIbHBIE OIICHKH.
Bribopounas cpennsist U BbIOOpouHast AMcIiepcusi. AHaAU3 CMEIIEHHOCTH BBIOOpOUYHON cpenHeill u

11



BBIOOPOYHOU aucriepcun. HavdanbHBIA M LEHTPATbHBIM AMIUPUYECKHE MOMEHTHI. UHCIIO cTemneHei
cB000161. OCHOBHBIE 3aKOHBI PACTIPE/ICICHUS CTATUCTUYECKUX OLIEHOK.

Toueunas u uHTEpBaNbHAA OLCHKHU. [lOBEpUTENBHBIN MHTEpBaI. MeTOA MOMEHTOB U METOJA
HanOOJIBIIET0 MPABAONOI00MS 7Sl TOUEYHOM OIICHKH MapaMEeTPOB pacIipe/ieeHusl.

JIOBEpUTEIIBHBI MHTEpBAl JUIl OLECHKM MAaTEMaTU4EeCKOrO0 OXKHUIAHWS U CPEIHEro
KBaJPaTUYECKOr0 OTKJIIOHEHUSI HOPMAJIBHOI'O PaCIIPEICICHUs.

IIpoBepka craructuyeckux runore3. Cratucruyeckas runoreza. OmmOKy MepBOro U BTOPOro
pona. CraTHUCTHYECKUH KpPUTEpUN NPOBEPKU HyJIeBOW rumnore3bl. CpaBHEHHE JABYX JAUCIEPCHUI
HOPMAaJIbHBIX I'€HEPAJIbHBIX COBOKYIHOCTEH, CPaBHEHUE BBIOOPOYHON CpeiHed ¢ MaTeMaTHYeCKUM
OKUJIaHUEM, CpaBHEHHE BBIOOPOUYHOW IHMCIIEPCHU C TeHEPaATbHOW JMCIEPCUEH, CpaBHEHHE IBYX
MaTEMaTHYECKUX OKUIAHUM.

IIpoBepka runoTessl 0 pacnpeaeeHud T'eHepanbHoi coBOKynHocTH. Kpurepuii [Iupcona.

3aBUCUMOCTH MEXJy CIIy4alHbIMH BEJIMYMHAMU B DJKOHOMHUKE. THIIBI 3aBUCHUMOCTEHN.
Jluneitnas cBs3b. Koppensuus. Perpeccuonnsiii ananus. BpiOopoyHOe ypaBHEHUE pPErpeccuu.
OTbICKaHMe MapaMeTpoB BbIOOPOYHOIO YpaBHEHHUsS PErpeccHMd I0 HECIPYNIHUPOBAaHHBIM U
CIpyIIIMPOBAHHBIM JIAHHBIM.

Hucnepcuonsbii aHanus. [lonste o nucnepcuoHHoM aHanuse. dakTopHas M ocTaTOYHAs
JCIIEPCUH.

OCHOBHBIE MTOHATUS MHOTOMEPHOT'O CTAaTUCTUUYECKOI0 aHan3a. MeTosbl (aKTOPHOTO aHalu3a,
X 00/acTh MpUMEHEHHUs. MeTol TiIaBHBIX KOMIOHEeHT. Knaccudukanusi 0o0BEKTOB, OMHCHIBAEMBIX
KOJIMYECTBEHHBIMH U Ka4€CTBEHHBIMU Npu3HaKamu. [Ipumepsl kinacrep-ananusa.

Bomnpocsl 111 CaMONIOATOTOBKH.

Cry4daifHble COOBITHS.

TeopeMsl CII0KEHUS U YMHOKEHHSI BEPOSATHOCTEN.

OcHoBHbIE (GOPMYIIBI ISl BEPOATHOCTEH COOBITHIA.

Bunpl cityyaliHbIX BEJTMYMH.

HenpepriBHbIE CiTydaliHbIE BEIUYUHBI.

PaBHOMEpHOE pactipeneneHue.

Cucremsl c1y4yailHbIX BEJIMYHUH.

3aKoH pacnpeziesieHus: BEpOATHOCTEH Uil PyHKUMN CIy4aillHbIX BEJIHMYKH.
3aKkoH OOJIBLIMX YHUCE].

Cratuctudeckne MeTo ibl 00pabOTKH SKCIIEPUMEHTAIBHBIX JTaHHBIX.
Cratuctudeckue OILCHKHU.

Toueynas u UHTEpBaAIbHAS OLICHKU.

13. JloBepuTenpHbIi MHTEpBal M OLEHKM MaTeMaTHMYeCKOro OKUAAHUS U CPEIHEro
KBaJPAaTHYECKOr0 OTKJIIOHEHUSI HOPMAJIBHOT'O PaCIIPENEIICHHUS.

14. TIpoBepka CTaTUCTHUYECKUX THIIOTE3.

15. IIpoBepka rumoresbl 0 pacrnpeneaeHuH reHepaabHOW COBOKYITHOCTH.

16. 3aBucuUMOCTH MEXy CIy4alHBIMU BEIMYMHAMU B 3KOHOMUKE.

17. JTucniepcuoHHBIN aHATIU3.

18. OcHOBHbBIE MOHATHSI MHOTOMEPHOTO CTATUCTUYECKOIO aHaJIM3a.

@DopMBbI KOHTPOJISI CAMOCTOATENbHOM PadoThl 00y4arOIUMXCH: INPOBEpPKAa OTBETOB HA
BOIIPOCHI CAMOIIOATOTOBKHU.

CoNoOA~WNE

e S
N e o

5. ®oHa OLEHOYHBIX CPEACTB AJISl MPOBEACHUS TeKyIleil U MPOMeXKYTOYHON aTTeCTALNHU
00y4arouuXxcH no y4eOHoi TuCuMIInHe

5.1. ®opma npomesricymounoi ammecmayuu 00yuarOuie2oca no yueoHou Oucyuniute.

KOHTPONBHBIM MEPONPHUIATHEM TMPOMEKYTOYHONH aTTecTallud OOyYaroIUXcs MO y4eOHOM
JTMCHUTUTAHE SIBIIETCS IK3aMeH (1-3 cemecTphl), KOTOPBI POBOAUTCS B YCTHOM (hopme.
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5.2. Ilepeuenv KomnemeHnyuil ¢ yKazanuem 3manos ux popmuposanus 6 npoyecce 0C60eHUsA

00pazoeamenbHoil NPOPAMMb.

KoMmmoHeHTHI VIHAMKATOPBI
Kon Conepxanue KOMIICTCHINH, JIOCTHKEHHS
CTEICHb UX i PesynpTarer 00ydeHHS
KOMIICTCHIIH npodecCHoHaIbHBIX
KOMIICTCHIINA IT OCBOCHHS p !
KOMITCTCHITAM
VK-1 Croco6en KomnonenTsr VK-1.1. 3HaTh: OCHOBHBIE
OCYIIECCTRIATH KOMIIETSHIIUU I[eMOHCTpI/Ip}\/JeT 3HaHUE | MOHATHUS U KaTCTOPUU
HOHCK COOTHOCSITCS C oco0eHHOoCTEH KPUTHUYECKOTO aHAJIN3a
’ . coziepKaHueM CHCTEMHOTO B ¥ CUHTE3a HH(popMaImm
KPUTHICCKHN TUCLIUTUTAHBL, U KPUTUYECKOTO
aHaJIi3 1 CMHTC3 KOMIICTCHIIMS MBIIJICHUS U YMeETh: OCyLIECTBIATh
nHpOopMaIuy, peanuzyercs TOTOBHOCTb K HEMY. MOUCK, KpUTHYECKUH
IPUMEHSATH YJaCTHUIHO YK-1.2. [Ipumenser aHaAJN3 U CUHTE3
CHCTEMHbIIH JIOTUYECKHE (bOpMLé u WHPOPMAIUH, 5
TIPOIEAYPHI, CITOCOOCH K | MPUMEHITh CHCTEMHBIN
IMOIXO JIIst pouenypsl, p
pedaexcu 1Mo moBory MOAXOA ISl peLEHUs
peLiCHIA COOCTBEHHOH M Uy>KOMH IIOCTaBJICHHBIX 33134
TIOCTaBJICHHBIX MEICIHTEILHOM
3a4da4 IEeATEILHOCTH. Bnaners: HaBBIKAMU

VYK-1.3. Ananusupyer
UCTOYHUK MH(OpMAINN
C TOYKHU 3pEHUs
BPEMEHHBIX U
POCTPAHCTBEHHBIX
YCJIOBHI €ro
BO3HUKHOBEHHUS
VYK-1.4. Ananusupyer
paHee CIOXKHUBILIUECS B
HayKe OLIEHKH
UHQOPMAITHH.

YK-1.5. Conocrasinsier
pa3Hble UCTOYHUKHU
nHGOPMALIUH C LIETBIO
BBISIBJICHUSI WX
IIPOTUBOPEYHNA U ITOUCKA
JOCTOBEPHBIX
CY>KJICHUM.

YK-1.6.
ApPryMEHTHPOBAaHHO
hopmupyer
COOCTBEHHOE CYKJCHHE
1 OLEHKY MH(opManuy,
MpPUHUMAET
000CHOBaHHOE
peleHue.

YK-1.7. Onpenenser
MIPAKTUIECKUE
MOCTIC/ICTBHS
MIPEUIOKEHHOTO
pelIeHus 3a1a4Hn.

MOUCKa, KPUTHYECKOTO
aHaln3a U CUHTEe3a
WH(pOPMAITIH.

5.3. Onucanue noxkazamenei u Kpumepueeé oueHueanusn Komnemenuuﬁ Ha pa3iuvdHblx
imanax ux dmpxnupoeanuﬂ, onucanue wKal OueHUBaAHuUA.

Kox

‘ dTanbl

‘ HucTpy™menT,

Tloka3aTeb olleHUBAHUSA
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KOMIICTCHIIMA (¢hopMupoBanus OLCHUBAIOIIN T KOMIIeTeHIN A
KOMIIeTeHI N i ¢(popMHPOBAHHOCTDH
KOMIIeTeHIIN U

VK-1 Oran [TpakTHdeckue 3a1anus™ | A) MOJHOCTHIO CHOPMUPOBAHA - 5
dhopMHUpOBaHHS DK3ameH™ 0ayIoB

3HAHUEBOU b) wactuuno chopmuponana - 3-4
OCHOBBI Oaia

KOMITETCHIINH C) ne copmupoBaHna- 2 1 MEHEe
(oTan OayoB

dbopmupoBanus
CoJIepKaTeNIbHO-
TEOPETHYECKOTO
Oa3uca
KOMIIETEHIINN)
JlexuumoHHEBIE U
MIPAKTUICCKHEC
3aHATHUA IO TeMaM:
Tewma 1. Jluneiinas
anredpa

Tewma 2.
MaremaTuueckuit
aHaju3

Tema 3. Teopus
BEPOSATHOCTEUN U
MaTeMaTh4yecKas
CTaTHCTHKA

*XapakTepucTUKH HMHCTPYMEHTOB (CPeACTB), OUECHUBAKWIIHUX CHOPMHUPOBAHHOCTH
KOMIIETeHIMH.

IIpakTHYeckoe 3axaHMe — HTO YAaCTUYHO PEIVIAMEHTHUPOBAHHOE 3aJaHUE, HMEIoLIee
AITOPUTMUYECKOE WJIM HECTAHJAPTHOE pelIeHHe, TO3BOJISIIONIEe JIUArHOCTUPOBATh  YMEHHS
WHTETPUPOBATh 3HAHHUS Pa3IMYHBIX HAyYHBIX OO0JNacTed, apryMeHTHpPOBaTh COOCTBEHHYIO TOUKY
3peHUs], JOKa3bIBaTh MPABMWIBHOCTh CBOEH MO3UIMU. MOKET BBIMOIHATHCS B WHAWUBUIYATBHOM
TIOPSAZIKE WK TPYIIION 00yJaroIIuXCsl.

JK3aMeH — KOHTPOJBHOE MEPOIPHUATHE, KOTOPOE MPOBOJIUTCS MO y4eOHOW IUCITUIUIMHE B
BUJIE, TIPEIYCMOTPEHHOM Y4eOHBIM IJIAaHOM, [0 OKOHYAHWUU H3yUeHHUs Kypca. 3aHsITHE ayJTUTOPHOE,
MPOBOJIUTCSI B YCTHOM WJIM MUCHhMEHHON (hopMe ¢ UCIOIb30BaHUEeM (POH/IOB OLIEHOYHBIX CPEACTB IO
y4eOHOW TUCIHUILINHE.

5.4. Tunoewvie KonmpobHbIE 3A0AHUA UIU UHbIE MAMEPUATIbL, HEOOX00UMDbLE 0151 OUEeHKU
3HAHUIL, YMEHUIl, HABLIKOG U (U1U) ONnbIMA 0eAmeIbHOCHU, XaPAKMEPUIYIOUUX IMaAnsl
dopmuposanus Komnemenyuil 6 npoyecce 0C60CHUA 0OPA306aAMETbHOU NPOZPAMMBbL

Tekymas arrecrauus.

IpakTnyeckne 3aJaHus ISl CAMOCTOSTEJIbHOM PA0OThI CTY1EHTOB.

3ananue 1.

-4 2 1

2 > -1 .Ecmn A — B = E, tne E — equHUYHAs MaTpHIlA TOTO XKe
1 -1 3

pasmepa, 4yTo ¥ MaTpula A, To MmaTpuua B paBHa ...

1. Jlana matpuna 4=
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2. Onpenenurens paBeH ...

o b
N N
w o ul

21 91
2.2 97
2.3 83
2.4 89
2 _
3. OGpatHo# st ManI/IuLIA:( 3 Zj SIBIISIETCSL. . .

4. Kakoii OyieT cucreMa JTHHEHHBIX YpaBHCHUN:

X + 2y + A&z = 3
4k + 5y + 7 =6

5. BexTopsr @ = i+ j+ 2k ub=m-i- i+ 4K Bzaumuo MEPIEeHIUKYIISIPHBI, €CIIH 3HaU€HUE
napamerpa M paBHO ...

6. Ha nuneitnom npocTpancTse L 3anana onepauus ...
6.1 X+Y el mumobex X,y €L

6.2 XxYeL msmobex X,y €L

X
6.3 9 €L pus mo6ex X,y €L

6.4 X’ € L s moGeix X,y € L

-4 2 1
7. Matpuie 2 5 -1 cooTBercTByeT KBagparnunas gopma 1 (X5 X,;Xs) | paHas ...
1 -1 3

8. [lnuHa neprneHauKyspa, ONyIIEHHOr0 U3 Hayala KOOpJAUHAT Ha IPSIMYI0, 3aJaHHYIO
ypaBHeHueM 3X —4y — 10 =0 paBHa ...

9. YpaBHeHMe MOBEPXHOCTH BTOPOTO HOpsaKa 3X2+2y?+622+6x-242+21=0
OIIPEIETISIET ...

10. Bepmuaa mapa6omnouaa 3x% + 4y? - 12X — 2 = (0 uMeeT KOOpIAHHATHL:

11. Jlanser Tpu MHOXecTBa: A = {11; 13; 15; 17}, B={10; 11; 12; 13} u

C=1{10; 11; 12; 13}. Torna, 4ucio 31eMEHTOB MHOECTB D=AU (B \C) PaBHO. ..
VX+3
FX)=—5—F—
12. O6nacTh onpeneneHus QYHKIHN X" +5X+4 yyveer pup ...

6x
ﬁm(1+——j
13. IIpenen o 3X paBeH ...

15



£ (x) = X—2

14. Toukoii pa3psiBa GyHKIUH (X + 5)' In x SIBJISIETCS TOUKA ...
3
f(x) =
15. IIpousBoaHAas BTOPOTo NopsiaKa (GyHKIHH 2X+5 paBHa ...

16. @ynkmus y = f(x) onpeneneHa Ha npomexyTke (-5; 4). Ha pucynke Hike nzodpaxeH rpaduk
€€ MPOU3BOAHOM.

Pucynok. I'padux npousBoanoit pynkmuu y = f(X)
Toraa Toukoit MuHUMYMa (GyHKIMHU y = f(X) sSBIsICTCS TOUYKA ...

f/(x) = x* -12x

17.1lpousBogHass (PyHKIUH HUMEET BHI . Torma, xonmuyecTBO Touek mneperunda

rpaduka GyHKIUN y=1(x) PaBHoO ...
18. T'opu3oHTanbHAs acUMIITOTa rpaduka GYHKIUH HMEET BUJ ...

y(X) = 2x* —3x

19. Muddepennunan pynxmmm npu x = 10 u Ax =0,1 paseH ...

a
F(X)==x"+2x*+x+1
20. Tpm xakux 3HAYEHUSIX a U b QyHKIUA 3 SBIIIETCS IEPBOOOPA3HON
2
1 QyHKUINN f(x) = (2X +1) ?
arctg2x

f =
) 1+4x?
21. MHOXecTBO MepBOOOPA3HBIX (YHKIIUN MMeeT BUL. ..
22. Tlnomaap GUrypsl, U300paKEHHOM HA PUCYHKE HIXKE,

y A i
| y=2%x
1
1
16
Y= 5
i X~
! B
0 4 X
paBHa ...
! —
23. O6mee pemenue nudpepeHnnaIbHOr0 ypaBHEHUS Xy'+y=In X+1I/IMCCT BU] ...

24. TTpubnmxennoe 3Hayenne pyHkuuu z = f(x,y) = 3x2 - 9xy + y B ToUke
A(1,07; 2,94), BeruncieHHOE ¢ TOMOIIBIO TTOJIHOTO Aud depennnana, paBHo ...

z:l—\/ﬁ-i

25. Moynb KOMITJIEKCHOTO YHCIIa PaBEH ...

16



i 2" +3"
n
26. Cymma umciaoBoro psaa =L paBHa ...

27. Pagmyc cXOAMMOCTH CTENEHHOTrO psiia paBeH 5. Torna WHTEpBaT CXOAUMOCTH ITOTO psijia
HMMEET BU ...

4 32
28 Eem F(X)=x"+5x"—-x"+2

Teitnopa no crenensm (x-1) pasen

, TO Ko3(pduimeHnTt a3 pasznoxeHus JaHHOW (DYHKIMH B P

29. W13 ypHBI B KOTOpO# HaxonsATcst 6 OenbIX mapoB U 4 YepHBIX I1apa, BEIHUMAIOT OJJHOBPEMEHHO 4
mapa. Torga, BEpOSTHOCTh TOrO, YTO M3 4YEThIpEX OTOOpPAaHHBIX IIAPOB TPU OKAXKYTCS O€IbIMHU
Urpanpnas kocTh Opocaercst aBa pasza. Torma, BeposSTHOCTh TOTO, YTO CyMMa BBIMABIIUX OYKOB HE
MEHBUIE JEBATU PaBHA ...

30. bank BbIIAN MATh KPEeAUTOB. BEpOATHOCTH TOTO, YTO KpeOUT He OyAeT MmoraiieH B CPOK paBHA
0,1. Toraa, BEpOATHOCTH TOTO, UTO B CPOK HE OYyAYT IMOTAIICHBI TPU KPEIUTa paBHa ...

31. Maremartndyeckoe OXHIAHHE TUCKPETHOM CIlydailHOH BEJNMYMHBI, 3aJaHHON 3aKOHOM
pacnpeelieHus] BEpOATHOCTEH:

X 3 5
p pl p2

Tornaa, 3HaYeHNE BEPOSITHOCTH p2 PaBHO ...

32. HenpepbiBHAs cilydaiiHasi BeTWYHHA 3a/1aHa GYHKIMEH pacnpeesieHus

0 1ide x<0
f(x)= 2X ive 0<x<5

25

0 ide >5

Torpa ee nucnepcus paBHa ...
33. HenpepsiBHas clyuaifHas BeIMUMHA L 3a1aHa (GyHKIMEH pacHpeneneHus BeposSTHOCTE :

0 ide Xx<0
f(x)= ; ive 0<x<7
0 ioe > 7

Torna ee nucnepcust paBHa ...

34. U3 reHepaibHON COBOKYITHOCTH M3BJI€UeHA BEIOOpKA oObeMa n = 50:
1 1 1
i 1 2 4 5
4 1 2
i 9 0

Torna, HecMeleHHast OIICHKa MAaTEeMaTHYECKOTO O)KUIaHUS PaBHA ...

35. M3 reHepaibHOM COBOKYITHOCTH HM3BJIEYCHA BbIOOpKa 00beMa n = 114, MONMHUTOH 9acTOT KOTOPOH
UMEET BUJL:
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n,;,

41

I

I

I

|

|
.

I I

| I

| I

I I

1 I
-—————

1 |

! I ! : &

4 8 12 16 20 T Xy

Torpa uncio BapuaHT Xi = 12 B BEIOOpPKE paBHO ...

36. Ilpu mnoctpoeHUM BBIOOPOYHOTO YypaBHEHHUs MApPHOW PErpeccCHH BBIUMCICHBI BBHIOOPOYHBIN
kodpdurnmeHT xkoppensuuu 1B = -0,66 ¥ BBIOOPOUYHBIC CpPEeHUE KBAJIPATHUYECKHE OTKIOHEHUS 0X =

24ncY =

1,2. Toraa BeiOOpouHBIi K03 dUIMEHT perpeccun X Ha Y paBeH ...

IlepevyeHb BONPOCOB /1151 MPOMEKYTOUHOM aTTecTalluu Ha YKk3amMeHe (1 cemecTp):
TeopeTuueckuii 6JIOK BONPOCOB:

NN E

MaTpULBL.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

Marpuipsl 1 UX BUIIBL.

Onepanuu Haa MaTpULIAMH.

Crnenuduueckue cBoiicTBa MAaTPUUHOTO YMHOXKEHUS.

Boruncnenue onpenenureneil kBaapaTHeIx MaTpull 1, 2 u 3-ro nopsiiKoB.

MuHop u anredpandeckoe JTOMOJIHEHUE FIEMEHTa MaTPHUIbL.

Teopema Jlannaca.

CaoiicTBa omnpenenuTeiel, BpITEKaroue U3 Teopemsl Jlamaca.

OO6patHas marpunia. Heo6xoaumoe 1 T0CTaTOYHOE YCIIOBUE CYIIIECTBOBAHMS 00paTHOM

ANTOpUTM BBIYUCIICHHS 0OPAaTHOI MaTpPHUIIBL.

PaHr MaTpuIibl U €70 BBIYMCIICHUE.

Teopema o0 paHre MaTpHUIbI.

Cucrems! nuHelHbIX ypaBHeHul — CJIAY 1 ux matpudHas ¢popma 3amnmcu.
Merton oOpatHoit matpunel pemeHust CJIAY.

Meton Kpamepa pemenus CJIAY.

Merton I'aycca pemenust CJIAY.

Teopema Kponekepa Kanemnu.

CucreMbl OTHOPOJHBIX yYpaBHEHHM. PyHIaMEHTalIbHAsA CUCTEMA PEILICHUH.
BexTops! Ha IIOCKOCTH U B TPOCTPAHCTBE.

Onepaunu HajJ BEKTOpaMH.

PasmepHoCTh 1 6a3uc BEKTOPHOTO MPOCTPAHCTBA.

[Tepexon k HOBOMY Oa3ucCy.

JInneliHbIE ONIEpaTOpPHI.

CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUS JIMHEHHOTO onepaTopa.
KBanpatuunsie Gpopmsbl.

3HaKOOIPeIeIeHHOCTh KBAIPaTUYHON (hOPMBI.

Mertonbl 3a/1aHHs ypaBHEHUE ITPSIMOM Ha MIOCKOCTH.

OKpy’KHOCTb U 3JUIHUIIC.

['unepOosa u mapabdona.

YpaBHEHME MJIOCKOCTU U NPSMOI B IPOCTPAHCTBE.

[TpocTpaHcTBEeHHBIE (PUTYPHI.

IIpakTuyeckuii 6,I0K BONPOCOB:
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-4 2 1

1. Jlana marpuua A= 2 5 -1 .Ecin A — B = E, rne E — equHuyHas MaTpUIla TOTO XKe
1 -1 3

pa3Mepa, 4To U MaTtpuua A, To MaTpuia B paBHa.

4 1 5
2. Onpenenurenb 170 paBeH ...

0 2 3

2 -1

3. OOGpartHO# A MaTpuLbl 4= 3 9 ABJISIETCS. MATPULIA ...

4. Cucrema TMHEWHBIX YpaBHEHUN

X + 2y + A&z = 3
4k + 5y + 7 =6
oyzer ...
5. BexTopsr @ = i+ j+ 2k wb =m-i— j+ 4k B3alMHO NEPIIEHIUKYJIAPHBL, €CIIM 3HAUYCHHUE
napamerpa M paBHo ...
-4 2 1
6. Matpurie 2 5 -1 cootBeTcTBYeT KBagpatuanas gopma | (X5 X,;X;) , pasnas ...
1 -1 3

7. JlivHa neprneHauKyyspa, OMyIIeHHOT0 U3 Havajla KOOPAWHAT Ha MIPSAMYIO, 3aJJaHHYIO
ypaBHeHueM 3X —4y — 10 = 0 paBHa ...

8. Bepmmna mapa6osounna 3x% + 4y - 12X — 7 = 0 ©MeeT KOOpIAHHATHL:
10.1  (20; 0; -12)

10.2  (3;4;-1)
10.3  (4;3;12)
104 (-2;0;12)

ITepeyenb BONPOCOB /11 MPOMEKYTOYHOM aTTecTalluM HA IK3aMeHe (2 ceMecTp):
Teopernuecknii 6,10k BONIPOCOB:

MHosxecTtBa. Onepanum HaJl MHOKECTBAMHU.

AGcoutoTHas BeTUYMHA JIEHCTBUTENBHOrO yciaa. OKpecTHOCTh TOUKH.

@yHKIUA U €€ OCHOBHBIE CBOKCTBA.

OCHOBHBIE 3JIeMEHTapHbIE (PYHKIHH.

[Ipenen yncinoBoil mOCIEAOBATEILHOCTH.

IIpenen ¢pyHkuun B OECKOHEYHOCTH U B TOUKE.

beckoneuno Maibie 1 6€CKOHEYHO OOJBIIINE BETUYUHBI, IX CBOMCTBA.

OCHOBHBIE TEOPEMBI O IIPEIENAX.

[Ipu3Haku cyuiecTBOBaHUS Mpezena.

10. 3ameuaTenbHBIE MPEIEITHI.

11. HenpepsiBHOCTH QYHKIIUH.

12. CgoiicTBa QyHKINHU, HENPEPHIBHON B TOUKE.

13. CaoiicTBa QyHKINHU, HENPEPHIBHOW Ha OTPE3KE.

14. MeTobI BEIYUCTICHUS TPEACIIOB.

15. Omnpenenenue TpoU3BOIHOMN.

16. ®duznyeckas, FJKOHOMHUYECKAsI U TEOMETPHUECKAsi TPAKTOBKA MOHATHS IPOU3BOTHOM.

©CoNo~wWNE
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17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.

3aBUCHMOCTDH MEXIY HETPEPHIBHOCTHIO U AU HEPEHITUPYEMOCThIO QYHKIIAH.
OcHoBHbIe npaBuiIa AuddepeHunpoBaHusl.

[Tpon3BoHAs CIIOKHON M 0OpaTHOM (PYHKITUH.

D1acTUYHOCTD (QYHKIIHU.

Teopema depma.

Teopema Posns.

Teopema Jlarpanxa.

IIpaBuno Jlonurans.

JlocraTouHoe yclioBuE Bo3pacTaHus U yObIBaHUS (DYHKIIUU.
3HaKOOIPeIeIeHHOCTh KBAAPATUYHON (POPMBI.

HeoOxoaumoe ycioBue CyliecTBOBaHUS IKCTpeMyMa QyHKITUH.

Cxema uccnenoBanust QyHKIIMH HA SKCTPEMYM.

Breimyknocts gynkuuu. Touku neperuda. Teopembl 0 HEOOXOIUMOM U O IOCTATOYHOM

yCIIOBUU Tieperuoa.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.

AcuMnToThl rpaguka GyHKIUU U UX BUJBL.

OO0mast cxema uccuenoBanust GyHKIMH U TIOCTPOCHUS MX TPa(HKOB.
Huddepenunan GyHKIINHN U €TO CBOICTBA.

[TepBooOpasnas pyuknus. Teopema o mepBooOPa3HBIX IS OTHOW (PYHKIIHH.
Heonpenenennpiit uHTErpal.

CBolicTBa HEOIPEIETIEHHOI'O UHTETpaia.

WuTerpanbl OT OCHOBHBIX 3JIEMEHTApHBIX (QYHKIUH.

MeTo1bl UHTErPUPOBAHUS: METO]T PA3JIOKEHHUS.

MeTo bl HHTErPUPOBAHUS: METO]T 3aMEHBI IEPEMEHHOM.

MeTo1bl HHTErpUPOBAHUS: METOJI UHTETPUPOBAHUS 110 YACTSM.
WuTerpupoBanre NpoCTeUIINX paroHaIbHBIX IPOOei.

WHuTerpupoBanne HEKOTOPBIX BUJI0B UPPALMOHAIBHOCTEH.

WuTerpupoBanre TPUTOHOMETPUYECKUX (DYHKIIUHA.

WuTerpans! , «HeOepyLUecs» B JIEMEHTAPHBIX (PYHKIMSIX.

IToHsATHE HHTErPATBHON CYMMBI U €€ TEOMETPUUYECKUI CMBICI.

[TonsiTHEe OnpeIeNIeHHOro UHTErpajia — KaK IMpeAeIbHOE 3HAU€HUE UHTETPAIbHOU CyMMBI.
I'eomeTprueckuii CMBICH ONIPENETICHHOIO HHTETpaIa.

DKOHOMHYECKHM CMBICIT OTIPEAEIEHHOT0 HHTEerpaa.

JlocTaTOuHOE yCIIOBUE CYLIECTBOBAHUS ONPEEIIEHHOTO UHTErpaa.
CaoiicTBa OnpeeIeHHOT0 HHTEerpaa.

Teopema o cpegHeMm.

®opmyna HetoToHa - Jleitbuuma.

Crnenuduka nCHOIb30BAHUS METO/1a 3aMEHbI IEPEMEHHON U METO0J1a MHTETPUPOBAHMSI 10

YacCTAM NPUMCHUTCIIBHO K OIMPEACITICHHOMY MHTETrpaly.

53.
54.
55.
56.
57.
58.
59.

Brruncnenue niomaay niockux GUryp U UCIoIb30BaHUEM ONPEIETICHHOr0 HHTerpaa.
Brruucnenue oobemMa Ten BpalieHus.

Hecob6cTBeHHBIN HHTErpaJL.

HpI/I6J'II/I)KeHHOG BBIYHCIICHUEC OIMMPCACIICHHBIX HHTCTPAJIOB.

Hcnonp30BaHne NOHATHSA ONPEAECIEHHOIO HHTErpajia B SKOHOMHUKE.
JuddepennnanbHoe ypaBHEHUE U €T0 pellIeHre: OCHOBHBIE OIPE/IEIICHNUS.
JuddepennnanbHoe ypaBHEHHE IEPBOTO MOpska. Teopema o CyleCTBOBAaHUH U

CANHCTBCHHOCTHU PCIICHHA.

60.
61.
62.
63.

Henonnoe nuddepennmanbHoe ypaBHEHHE IEPBOTO MOPS/IKA U €0 peleHHe.
OpnopoaHoe nuddepeHnnanbHoe ypaBHEHNE TIEPBOTo MOPSIKa U €ro pelleHue.
JIuneitnoe nuddepeHnmanpHoe ypaBHEHHE IEPBOTO MOPSIKA U €ro peleHHe.
Jluneitnoe nuddepenHnuanbHOe ypaBHEHHE BTOPOTrO HOPSAKA C TOCTOSHHBIMU

KO3 PHUIHEHTaAMH.
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64.

Pemenue ognopogHoro quddepeHnnanbHoe ypaBHEHNE BTOPOTO MOPsAKA ¢ TOCTOSHHBIMU

KO3 PHUIHEHTaAMH.

65. Pemenue HeomHopoaHoro audepeHnnanbHoe ypaBHEHHE BTOPOTO TOPSIKA C
MOCTOSTHHBIMU K03 punimenramu.

66. Yucnossie psiabl. [loHsTHE CXOMMMOCTH YUCIIOBOTO psifga. HeoOxoaumelii mpu3Hak
CXOJIUMOCTH.

67. I'apMOHUYECKHUI PS M €TO CBOMCTRBA.

68. Psnpl ¢ monoxurensHbIMU WieHaMu. [Ipu3nak Jlamambepa cXxoqumMocTu.

69. MurerpanbHblii MPU3HAK CXOAUMOCTH.

70. 3nakouepenyromuecs psabl. [IpusHak cxoaumoctu JleOHuIa.

71. AOGCOJIIOTHO W YCIIOBHO CXOJISIITUECS PSIIBI.

72. Crenennoii psa. O6macTe ¥ panyc CXOAMMOCTH CTETIEHHOTO pA/a.

73. Psan MakiopeHa.

74. Psan Teinopa.

75. IlpumeHeHue psAAOB B MPUOIUKEHHBIX BEIYMCICHHSIX.

76. ®OyHKIMU HECKOJIBKUX repeMeHHbIx — OHIT.

77. Ilpenen u HenpepbiBHOCTH, OHIT.

78. TloHsATHE YaCTHBIX MPOU3BOJIHBIX U METOJ] X BHIYHUCIICHHUS.

79. Iuddepennman OHII, ero cBoiicTBa M METO/T BBIYNCIICHUS.

80. IIpowmsBoxanas mo HampasieHHIO. [ paanueHT.

81. DkcrpemyM GYHKIIMU HECKOJIBKUX MEpEeMEHHBIX. JlocTaTouHOe yCIoBUE IKCTpeMyMa
(YHKIIUY IBYX ITIEPEMCHHBIX.

82. HauOonbiiee u naumensiuee 3Hayenune OHITL.

83. VYcnoBubli 3kcTpeMyM. MeTor MHOKUTENNeH Jlarpamka.

84. TlonsiTue IBOWHOTO MHTErpaja U METOJIbI €T0 BHIYHCICHUSI.

85. KomrmmiekcHoe yuciio. Oneparuy HaJl KOMIUIGKCHBIMU YHCIIaMH.

86. Tpuronomerpuueckas u rmokasareiabHas opmMa KOMILIEKCHOTO YKCIa.

87. ®opwmymna Diinepa.

IIpakTu4eckuii 6,I0K BONPOCOB:
1. Maust Tpu MuOkectBa: A = {11; 13; 15; 17}, B={10; 11;12; 13} u

C={10; 11; 12; 13}. Torza, 9iCI0 2TEMEHTOB MHOKECTB D = AU(B\C) PaBHO. ..

2. Obnactb onpeneneHus GpyHKIUN f(x)=

VX+3

—> -, UMeeTBUI ...
X’ +5x+4 8
6
jm(1+ L]
3. Ilpenen e 3x paBeH ...
’ )= 22
. Toukoii pa3psiBa pyHKIUN =7\ ... SBISETCS TOYKA ...
paspEiea yHKI (x+5)-In x
3
5. [Ipou3BoHast BTOpOro mopsiaka GyHKIMH f(x)= 2% +5 paBHa ...

6. ®ynkuus y = f(X) onpenenena Ha npomexxytke (-5; 4). Ha pucyHke Huxe n300paskeH
rpaduk ee MpoOr3BOIHOM.
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Pucynok. I'paduk npousBoanoit pynkuuu y = f(X)
Torna Toukoit Murnmyma GyHkuuu Y = f(X) siBisiercs Touka ...

3
7. ITpousBoaHast GyHKIIMH UMEET BU]T f'(X) = X* —12X . Torna, xonnuectBo TOUEK neperuda

rpaduka pyrxupn Y = f(X) pasuo ...
8. Muddepeniman GpyHKuun y(x) = 2x% —3X npu x = 10 u Ax = 0,1 paBeH ...

F(X) = 2X° + 2% + X +1
9. Tlpu kaxux 3Hadennsix a u b pynxuus F(X) = 3 X"+ X"+ X+1 gpnsgercs

nepBoo6pazuoii g pyuxiun T (X) = (2X + 1)2 ?

arctg2x
10. MHOXeCTBO IepBOOOPA3HBIX (PYHKIUU f(x)= m UMeEeT BUJ. ..
11. IMnomane Gurypsl, n300pakeHHON Ha PUCYHKE HUKE,
y A i
| fy = 2x
1
1
16
Y=
1 %
1 -
0 B X

paBHa ...

12. O6mee pemenne auddepenmuansaoro ypasaenns Xy + Y = IN X+Lumeer Bux ...
13. TIpubmmkennoe 3Hauenue Gynkuu Z = f(X,y) = 3x? - 9xy + Y B Touke

A(1,07; 2,94), BbruncaeHHOE C TOMOILBIO MOJTHOTO AU QepeHnnana, paBHo ...

14. Moymb KOMIIEKCHOro uncia Z = 1— \/§ ‘1 pasen ...

0 2n + 3n
15. Cymma uncnoBoro psaa ZG—n paBHa ...
n=1

16. Paamyc cXOAMMOCTH CTENIEHHOTO psiga paseH 5. Torna mHTEpBaI CXOAUMOCTH STOTO
psila UMeeT BUJ ...

4 32
17. Ecm f(X) =X"+5X" = X"+ 2 10 kos(duipenT as pasnokeHns 1aHHON GyHKIMH B
psan Teitnopa mo cremnensim (X-1) paBeH ...

IlepeyeHb BONPOCOB /ISl MIPOMEKYTOYHOM aTTecTalMM HA IK3aMeHe (3 cemecTp):
Teopernueckmnii 6;10K BONIPOCOB:

1. Cnyuaitnoe coObiTre. Knaccudukanus coObITUH.

2. Knaccuueckoe onpeeneHre BEpOSITHOCTH COOBITHSI.
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2. CTaTUCTUYECKOE ONPEETIEHUE BEPOSITHOCTH.

4. I'eoMeTpuyecKOe ONpeeIeHNE BEPOSTHOCTH.

5. OcHOBHBIE MOHATHSA KOMOMHATOPUKH.

6. [IpaBuna npou3BeCHUS U CYyMMBI.

7. Bunel KOMOMHAIMI SJ€MEHTOB KOHEYHBIX MHOXKECTB: pa3MEIICHUs, IEepPEeCTaHOBKH,

COUYETAHUI U UX CBOICTBA.

8. Bbruncienue unciaa BO3MOXKHBIX COYETaHHM, pa3MEILIEeHUI U IePECTaHOBOK.
9. Onepanuu Haa COOBITHSIMHU.

10. unarpammbl Benna.

11. Teopema ciioxkeHHsI 1151 HECOBMECTHBIX COOBITHH.

12. TToHsiTHE 3aBUCUMOCTH COOBITHI U YCIIOBHASI BEPOSTHOCTb.

13. TeopemMa yMHOXEHUS BEPOSITHOCTEH.

14. ®opmyna MOJIHOW BEPOSTHOCTH.

15. ®opmyna beiieca.

16. [ToHsiTHE HETPEPHIBHOW U TUCKPETHOM CITy4YalHOW BETUYMHBI.

17. ®ynxuusa pacnpeneneHust AUCKPETHOM CIy4aifHOM BEJMYMHBI U €€ rpaduk.

18. TloBTOpHBIE UcnibITanus, Gopmyna bepuym.

19. JlokanbHas Teopema Jlamaca.

20. UnTerpanbHas Teopema Jlamnmnaca.

21 MareMatuueckoe 0KHJIaHUe, METO/ BRIUMCIICHUS U CBOMCTBA.

21. lucniepcusi, METOJ BBIYMCIICHUSI U CBOMCTBA,

22. CpenHee KBaIpaTUYECKOE OTKIOHEHHUE.

23. Mona u Mequaga.

24. HenipepbIBHBIC CITy4aliHbIC BEIMYMHBI U UX BEPOSTHOCTHBIC XapaKTECPUCTHKH.
25. NnrerpanbHas u auddepennnanbaas GyHKINS pacpeaeseHHs..

26. PaBHOMEpHOE pacnpeie]ICHHE U €r0 XapaKTePUCTUKH.

27. Pacnipenenenue Ilyaccona u ero xapakTepUCTHKHU.

28. DKCIIOHEHIMAIbHOE paclpeiesieHUe U €ro XapaKTepUCTHKU.

29. HopmainibHOE pacnipeiesIEHUE U €ro XapaKTEePUCTUKHU.

30.IIpaBuso Tpex cUrM.

31. T'enepanbHas 1 BHIOOpOYHAsi COBOKYITHOCTH, TIOBTOPHAs U OECIIOBTOPHAS BHIOOPKH.
32.Ovnupuueckas GyHKIHS pacripeaesieHHs!.

33. Cpennee apudmeTHueckoe, AUCIEePCHsl, CTAHJAPTHOE OTKJIOHEHHE, MOJa, MeIMaHa, pa3Max

BapnanMOHHOTI'O psjaa.

34. I'paduueckoe npecTaBIeHUE CTATUCTUYECKUX JTaHHBIX.

35. HecMenieHHOCTh M COCTOSITEIbHOCTh BEBIOOPOYHOM OILIEHKH.

36. /loBepurenbHas BepossTHOCTh. DopMyria pacuera JOBEPUTEIbHON BEPOSITHOCTH.

37. Cpennsis KBaapaTHueckas oOIIMOKAa XapaKTEpUCTHUK BHIOOPKM TpU MOBTOPHOM U

0€3MOBTOPHOM 0TOOpE YICHOB.

CBs3U.

38. TlonsITHe CTaTUCTUYECKOM THITOTE3BL.

39. Kpurepuit Konmoropoga.

40. Kputepuii cornacus «Xa-KBazpar.

41. Kpurepuii cornacus [Tupcona.

42. IloHATHE KOPPEISILIMOHHON 3aBUCUMOCTH.

43. OcHOBHBIE 3371a4l TEOPUU KOPPEISIUU: BEIOOP CBSI3U, OLIEHKA TECHOTHI U CYIIECTBEHHOCTH

44. Koa¢ppunueHt Koppessiiiuy, METO/Ibl €ro BHIYMCICHUS U CBOMCTBA.
45. Meroa HAaMMEHBIINX KBAJPATOB.

IIpakTuyeckuii 6,I0K BONPOCOB:
1. U3 ypHBI B KOTOPOil HaxoaaTcs 6 OebIX MIapoB U 4 YepHBIX I1apa, BBIHUMAIOT

OJIHOBpeMeHHO 4 mapa. Toraa, BeposITHOCTh TOTO, YTO U3 YETHIPEX OTOOPaHHBIX IIAPOB TPU OKAKYTCS
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oenpiMu UrpanbHast KocTh OpocaeTcs Ba pasza. Toraa, BeposSTHOCTh TOTO, YTO CYMMa BBITIABIIIMX
OUYKOB HE MEHbIIIE JIEBSITH PaBHA ...

2. banHk BB ATH KPEAUTOB. BEeposATHOCTH TOTO, YTO KPEIUT HE OyIET MOTalieH B CPOK
paBHa 0,1. Toraa, BEpOSITHOCTB TOTO, YTO B CPOK HE OYyIyT MOTTIIECHBI TPU KPEAUTA PaBHA ...

3. MaremaTudyeckoe OXHJIaHHE JUCKPETHOW CIIy4yallHOM BETWYWHBI, 3aJaHHOW 3aKOHOM
pacrpeiesieHHs] BEpOSITHOCTEM
X 5
p P
1 2
Torna, 3HaueHNE BEPOSITHOCTH P2 PaBHO ...
4. HenipepbIBHAA CilydaiiHasi BeIMUMHA 3a/1aHa (PyHKIMEH paciipeaeieHus

0 ioe Xx<0
f(x) = 2X ioe 0<x<5

25

0 ioe >5

Torpaa ee nucnepcus paBHa ...
5. HenpepbIBHas CiTyuaifHas BEIMUMHA < 3ajaHa GyHKIMEH pacrpe/ie/ieH s BepOsSTHOCTEH:

0 Tide Xx<0
f(x)= ; ioe 0<x<7
0 ioe > 7

Torna ee nucnepcus paBHa ...
6. 13 rerepanbHON COBOKYITHOCTH M3BJIeYeHA BEIOOpKA 00Bbema N = 50:
11 12 14 15

4 19 20 7

i
Torpaa, HecMellleHHas OlIeHKa MaTeMaTH4YEeCKOr0 0)KUJIaHUS paBHA ...
7. VI3 reHepabHOM COBOKYITHOCTH M3BJIeUeHa BbIOOpKa 00bema N = 114, moIuroH yactot

KOTOPOW MMEET BUJ:
n;,
e

gy SRR PR ——

|
|
|
|
|
|
ol 4 8 12 16 20 ~x

Torna uncno BapuanT Xi = 12 B BBIOOpPKE paBHO ...

8. Ilpu mocTpoeHnH BHIOOPOUYHOTO YpaBHEHHs TAPHOM perpeccuy BHIYMCIEHBI BHIOOPOUHBIN
ko3¢ puUnIeHT Koppersnuu g = -0,66 1 BEIOOPOYHBIC CPETHUE KBAPaTHICCKUE OTKIIOHCHUS Ox = 2,4
u oy = 1,2. Toraa BeiOopounblit K03 duiment perpeccun X Ha Y paBeH ...

5.5. Memoouueckue mamepuansl, onpedensawujue npoueoypvl OUEHUBAHUA 3HAHUIL,
YMeHUll, HABbIKO8 U (UlU) Onvblma O0esamebHOCHU, XaAPAKMEPU3VIuUX IMansvl Gopmuposanus
KomnemeHuuil.
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OtBeTpl OOyHaroLIerocss Ha JK3aMeHe OLEHUBAIOTCA IIe1aroru4eckuM pabOTHUKOM IO
nAMUOANILHOU cCucmeme.

Kpumepuu oyenku omeema Ha 60npocwl IK3ameHa:

Kpumepuu oyenku omseema na 6onpocel meopemuuecko2o 610xa:

«5» — obOyuaromuiics ri1y00KO U MPOYHO OCBOWJI MPOTPAMMHBIN MaTepual, WCUYEpIbIBAIOIIE,
II0CJIEZI0BATEIbHO, TPAMOTHO U JIOTMYECKM CTPOMHO €ro M3jaraer, TECHO YBS3bIBACT C 3a/JadyaMH U
Oynyieil nedaTeIbHOCThI0, HE 3aTPYJHSETCS C OTBETOM IPU BUJOU3MEHEHMU 3a/laHusi, CBOOOJHO
CHpAaBISETCS C 3aladaMl M TPAKTUYCCKUMH 33JaHUSMHU, MPABUIBHO OOOCHOBBIBACT MPHHSITHIC
pElIeHUs, YMEET CaMOCTOSTeNIbHO 00001IaTh U U3jaraTh MaTepual, He J0MmycKas OUIMOO0K;

«4» - oOydyaromwmiicss TBEpIO 3HAET NPOrPaMMHBIA MaTepuan, TPAMOTHO M TIO CYIIECTBY
W3JIaraeT €ro, He JOMYCKas CYUIECTBEHHBIX HETOYHOCTEH B OTBETE HAa BONPOC, MOXET MPABUIBHO
MPUMEHSITh TCOPETHUYECKUE TOJIOKCHHSI M BIaJIeeT HEOOXOTUMBIMH YMEHHUSMU W HABBIKAMH TPU
BBIITOJIHEHUH MPAKTUYECKUX 3aJaHUN;

«3» - o0yJaromuiics 0CBOMJI OCHOBHOW MaTepuall, HO HE 3HAET OT/EIbHBIX JeTalleH, TOMyCKaeT
HETOYHOCTH, HEIOCTaTOYHO TMpaBWIbHBIE (OPMYIUPOBKH, HapyllaeT I[OCIeI0BaTeIbHOCTh B
M3JIOKEHUU TMPOTPAMMHOTO MaTepuaja W UCTBITHIBAET 3aTPYAHEHUS B BBITOJHEHUHU MPAKTHYECKUX
3aJIaHuM;

«2» - oOyvaromuicsi He 3HACT 3HAYMTEIBHON YacTH MPOTPaMMHOTI0 MaTepHuala, JIOIyCKaeT
CYIIECTBEHHBIE OLIUOKH, C OOJBIINMHU 3aTPyAHEHUSIMHU BBIMOIHIET MPAKTUUECKHE 3a/1aHNUs, 3a]JaUH.

Kpumepuu oyenxu npakmuuecko2o 3a0anus.

«5» — 3aaHue BBINIOJIHEHO BEPHO, JIaHbI SICHBIC aHAIMTUYECKUE BBIBOJBI K PELICHUIO 3aJauH,
MIOAKPEIUICHHBIE TEOPUEH;

«4» — 3amaHue BBINOJHEHO BEpPHO, OTMEYAETCS XOpOIlIee pPa3BUTHE apryMEHTa, OJHAKO
OTMEYCHBI IOTPEITHOCTH B OTBETE, CKOPPEKTUPOBAHHBIE IMPU COOSCEIOBAHUY;

«3» — 3aJaHMe BBHINOJHEHO C MAaTEMaTUYECKUMH OMIMOKaMH, OTCYTCTBYIOT JIOTHYECKHE
BBIBOJIBI U 3aKJIIOUEHUS K PEIICHUIO;

«2» — 3aJjaHUE HE BBINIOJIHEHO, MPEACTABICHHBIC PACUEThl MIPOBEACHBI C OMIMOKAMHU, CAETAHBI
HEBEPHBIE BBIBOJIBI IO PEUICHUIO 3a7a41

6. IlepeuyeHb OCHOBHON ¥ JONOJHUTEIbHON YUeOHOI JIMTepaTyphbl AJI OCBOEHHU y4eOHOM
AUCUMILINHBI.

6.1. Ocnosnan rumepamypa.

1. banaun, K. B. Beiciias matemaruka : yueonuk : [16+] / K. B. bannun, B. H. bamnsikos, A.
B. Pykocyes ; mon o6ur. pen. K. B. banauna. — 3-e u3z., crep. — Mocksa : ®JIMHTA, 2021. — 360 c. :
Tad., rpad., CXEM. — Pexxum JOCTYTIA: o MO/IIHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=79497

2. BeperennukoB, B.H. Breicmias wMaremartuka. AHaTUTHYECKass TEOMETpHUs: Y4ueOHO-
Metoauueckoe nocodue / B.H. Beperenuukos. — Mocksa; bepnun : lupexkr-Menua, 2018. — 193 c.:
URL: http://biblioclub.ru/index.php?page=book&id=482727

6.2. /lononnumenvhan tumepamypa

1. KombmoBa, H.T. Marematuueckuii aHanu3: ydeOHO-MeTOAMYECKOE TMocodue /
H.T.KonsutoBa, M.JI. [oxny6nast, E.I'. CBepaioBa. — 2-e m3a., crep. — MockBa; bepnun : Jlupekt-
Menmna, 2017. — 94 c.: URL: http://biblioclub.ru/index.php?page=book&id=477628

2. Bakct JILA. Teopus BEpOsSTHOCTEW M MaTeMaTHYECKasi CTaTHCTUKA: y4eO. mocodue., 2012 r.
http://lib.icone.ru/images/books/bakst-teor-veroyat.pdf

7. Ilepeuenb pecypcoB HH(OPMANMOHHO-KOMMYHUKANIMOHHOH ceTn «UMHTepHET»,

COBpPEeMEHHbIe NMpo(eccHoHAIbHbIE 0a3bl JAHHBIX U MH(OPMAILMOHHbIE CHCTEMbI, HE00X0AMMbIe
AJIsl OCBOCHMS Y4eOHOM M CUMIIJIMHBI
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http://lib.7480040.ru/index.php/uchebno-metodicheskie-posobiya/author/17-l-a-bakst
http://lib.7480040.ru/index.php/uchebno-metodicheskie-posobiya/16-978-5-905248-04-7

1. http://mon.gov.ru — caiit Muno6puayku PO

2. http://www.edu.ru/ — 6ubnmnoreka QenepanpHoro moprana «Poccuiickoe 00pa3oBaHHE
(COEpXKUT KaTallor CChUIOK HAa HWHTEPHET-PECYPChHI, IJICKTPOHHBIC OUOIUOTEKH IO Pa3IuYHBIM
BOIIpocaM 00pa30oBaHuUs)

3. http://www.prlib.ru — IIpe3unenrckas 6ubIMOTEKA

4. http://www.rusneb.ru — HarmonanbHas 3JeKTpoHHasi OMOIHOTEKa

5. http://elibrary.rsl.ru/ — caiit Poccuiickoii TrocyaapCTBCHHON OHOIHOTEKH (pasien
«OneKTpoHHast OMOINOTEKAY)

6. http://elibrary.ru — nayunas snexrponsas 6ubarorTeka «Elibrary»

7. http://lib.icone.ru - Onekrponno-ombmuoreynas cucrema AHO BO «UucTtutyt
HETPEPHIBHOTO 00pa30BaHMsD»

8. https://zbmath.org SWMATH

9. http://www.problems.ru Mureprer-npoekt «3amaum» mo Maremaruke

10. http://eqworld.ipmnet.ru/  HayuHno-oOpa3oBatenbhblii  cadt EqWorld —  Mup

MaTeMaTHYeCKUX YPaBHEHHM

8. MeToauyeckne yKazaHus sl 00y4YAKOUIUXCS 110 OCBOCHHUIO YYeOHOM IMCUMILIHHBI

OcBoenne oOyuaromuMmcsi y4eOHON TUCHUIUIMHBL «BbIcmiasi MaTeMaTHKa» MPEANOIaract
U3y4YeHHE MaTepUaIOB TUCLUIUIMHBI Ha ayJIUTOPHBIX 3aHSATHUSX U B XOJE CAMOCTOATEIbHOW pabOTHI.
AynUTOpHBIE 3aHATUA TPOXOAAT B ¢dopMe NEeKUUH M TpakTHUecKux 3aHsaTuil. CamocTosiTenbHas
paboTa BKIII09aeT pa3HOOOpa3HbI KOMILJIEKC BHIOB U ()OpM pabOTHI 00yJarOLIIXCSI.

Jlis ycremrHoro OCBOGHHMSI y4eOHOW AHUCUMIUIMHBI U JTOCTHIKEHHS IIOCTABICHHBIX LieJei
HEO0X0/IMMO BHUMATEIHHO O3HAKOMHTBHCS HACTOSIICH paboueil mporpamMMmbl y9eOHOH TUCIMILIMHEI.
Ee Moxxer mpencTtaBUTh IpenoAaBaTelb Ha BBOJHOM JICKIIUU WJIM CaAMOCTOSITENIbHO OO0ydYaroIuics
MCIOJIb3YeT HH(pOopMaIuio Ha opunmanbaoM MaTepHET-Ccaiite MHCTHTYTA.

CrnenyeTr oOpaTuTh BHUMAaHHME Ha CIIMCOK OCHOBHOW M JIOTIOJHUTEIBHOU JIUTEPATYpPhI, KOTOpas
MMeeTCS B DJIEKTPOHHOW OubiamoreuHoit cucteme MHCTUTyTa, Ha TpeasiaraeMblie TMperojaBaTeIeM
pecypcsl HH(DOPMAIIMOHHO-TEIEKOMMYHUKAIMOHHON ceTH MHTepHeT. DTa uHpopMmaius HeoOXoauma
JUTSI CAMOCTOSITEIIbHOM pab0Thl 00yUarOEerocs.

[Ipy MOATOTOBKE K ayAMTOPHBIM 3aHATHUSM HEOOXOAMMO TOMHHUTH OCOOCHHOCTH KayKIOU
(OpMBI €ro NMpoBeICHUS.

Iloozomoska Kk yuedOHomy 3aHAmMuUI0 1eKYUOHHO20 Mund 3aKI0YaeTcs B CIEeIYIOIIEeM.

C uenpro obecrieueHus YCIEIHOTo 00ydeHusl 00yJaronuics A0HKEH TOTOBUTHCS K JIEKIIMH,
MIOCKOJIbKY OHa SIBJISETCS BayKHeHel Gpopmoii oprannzanuu yue6Horo npouecca, HoCKOJIbKY:

- 3HAKOMHUT C HOBBIM Y4EOHBIM MaTepHAIIOM;

- pa3bsACHSET YUeOHbIE SJIEMEHTHI, TPYIHbIE JIsl TOHUMaHHUS;

- CUCTeMAaTU3HpYyeT YUeOHBI MaTepua;

- OPUEHTHUPYET B yueOHOM MpoIiecce.

C aToii 1enso:

— BHUMATEJIbHO MPOUYUTANTE MaTEpHal MPEAbIIYIIECH JIEKIUY;

- O3HAKOMBTECh C Y4eOHBIM MaTepUaAIOM IO Y4eOHHKY M Y4eOHBIM MOCOOHSM C TeMOMH
MPOYUTAHHOM JIEKIUU;

- BHECUTE [OMOJHEHMs] K TOJYyYEeHHBIM paHee 3HAHUSAM [0 TeMe JIeKIMH Ha MOJIAX
JIEKIIMOHHOW TETpaiu;

— 3alUIINTE BO3MOXHBIE BONPOCHI, KOTOPHIE BBl 3aJaJUTE JEKTOPY Ha JIEKIUU IO
MaTrepuany U3y4eHHOH JIEKINH;

- IIOCTapaNTECh YSACHUTh MECTO N3Yy4aeMOM TEMBI B CBOEH IMOJATOTOBKE;

- y3HalTE TeMy MPEACTOAIIeH JeKIHH (M0 TeMaTH4YeCKOMY IUIaHy, MO WH(pOpMaIuu
JIEKTOpa) U 3alHIINTe HHPOPMAIIHIO, KOTOPOH BBl BIajieeTe M0 JaHHOMY BOIIPOCY

Iloo2comoeka k npaxmuieckomy 3aHamuio
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http://eqworld.ipmnet.ru/

[Ipy MOAroTOBKE K MPAKTHUECKOMY 3aHATHUIO cleayeT oOpaTUTh BHUMaHHE Ha ClEQyOIIHe
MOMEHTBI: Ha TPOIECC MPEABAPUTEIBHON IMOATOTOBKH, Ha pabOTy BO BpeMs 3aHATHS, 00pabOTKy
IIOJIyYE€HHBIX PE3YJIbTAaTOB, UCIIPABJICHUE MOIYYEHHBIX 3aMEUYaHUN.

Ilpeosapumenvhas noo2omoeéka K NpAKMu4eckoMy 3aHAMUI0 3aKIYaeTCs B H3yYEHUU
TEOPETUYECKOTO MaTepHaja B OTBEACHHOE U CaMOCTOATENbHON pabOThl BpeMs, O3HAKOMJICHHE C
MHCTPYKTUBHBIMU MAaTE€pUAIaMHU C LIEJIbI0 OCO3HAHMS 33124 PAKTUYECKOT0 3aHATHS.

Paboma 6o epems nposedenus npakmuuecko2o 3auamus BKIIOYAET HECKOJIbKO MOMEHTOB:

- KOHCYJIbTUPOBAHHE CTYJAEHTOB MPENOAABaTEIsIMU € LENbI0  IPEAOCTaBICHUS
ucyepnsiBarolied nHPopMaluu, He0OXOAUMOM Ui CaMOCTOSATEIBHOIO BBIOJIHEHUS MPEATIOKEHHBIX
mpenojaBaTesieM 3a/Jay, O3HAaKOMJICHHE C MpaBWIaMH TEXHHUKH O0e30macHOCTH Ipu paboTe B
ayJIUTOPUH;

- CaMOCTOSITENIbHOE ~ BBIMOJHEHHE  3aJaHuil  corjacHo  00O03HAaueHHOW  y4yeOHOI
MIPOrpaMMoOil TEMaTHKH.

Camocmosmenvuas paboma.

Jns  Oonee yriyONeHHOrO W3y4YeHHsI TEMBbl 3aJaHHUA Ui  CaMOCTOSATENBHOW paboThI
PEKOMEHYETCSI BBIIOJIHATD MApAJUIENbHO C U3yYEHHUEM JIaHHOM TeMbl. 1Ipu BeImonHeHnn 3agaHuii 1o
BO3MO>KHOCTH HCIIOJIb3YHTE HarJIJHOE Mpe/CcTaBieHne Marepuaia. bonee nonpobHas nudopmanus o
caMoCTOsITeNIbHOW paboTe mpeicTaBieHa B paszfenax «YuyeOHO-MeToaudeckoe obecredyeHue
CaMOCTOSITENIbHOM ~ pa0oThl MO  jaucuuIuiMHE  (Moayndwo)», «MeTtoauueckue — ykazaHus K
CaMOCTOSITENIbHON paboTe M0 TUCHMITIIMHE (MOAYIIION).

llo0comoska Kk IK3aMeHY.

K 3k3aMeHy HEOOXOIMMO TOTOBUTCS ILIEJICHAINPABICHHO, PETyJIPHO, CUCTEMAaTHYECKU U C
NEpBBIX JIHEN 00yUeHus MO JaHHON AUCLUILIMHE.

[Ipy moaroToBke K 5K3aMeHy OOpaTuTe BHHMAHHME Ha 3alllUTy MNPAKTUYECKUX 3aJaHUi Ha
OCHOBE TEOPETUUYECKOT0 MaTepuaa.

IIpy moOAroToBKE K 3K3aMEHy IO TEOPETUYECKOW YacTH BBIJEIMTE B BOIPOCE TJIaBHOE,
CYLIECTBEHHOE  (MOHATHS, TNpPU3HAKH, KIAaCCUPUKAUUU W  Mp.), T[PUBEAUTE  IPUMEPHI,
WJUTIOCTPUPYIOLINE TEOPETUUECKHE ITOJI0KEHHUS.

[Tocne mnpemIoXKEHHBIX YKa3aHUW y OOyYaromIMXCS JIOJDKHO C(HOPMHPOBATHCS UYETKOE
npeacTaBiIeHne 00 o0beMe M XapakTepe 3HAaHUM M yMEHUH, KOTOPbIMH Hago OyAeT OBIAJeTh IO
JTUCIUIINHE.

9.IlporpamHuoe obecnedenne HHGPOPMATHMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTH A

9.1. Hngpopmayuonnsie mexnoiozuu
1. [TepcoHanbHbIE KOMIIBIOTEPHI;
2. JlocTyn K MHTEpHET

3. [IpoexTop.

4 Cucrema VOTUM

9.2. Ilpozpammnoe obecneuenue
. Windows 7

. LibreOffice Writer,

. LibreOffice Calc,

. LibreOffice

. Impress

. ZOOM (OTKpBITHI# TOCTYII)

. «Cxaitm» (OTKpBITBII JOCTYI)

N O 01Tk~ WN B

9.3. Hngpopmayuonnsie cnpagounvie cucmemul
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1.
2. SWMATH https://zbmath.org

10. Ilepeyenr MaTepuaJbHO-

-TEXHUYIECKOI'0

Yuusepcurerckas uapopmarmonnas cucrema POCCUS - http://www.cir.ru/

o0ecreueHusi, HeOOXOAUMOIo IJs

peaim3anuu nporpaMmmsl 1mo yqeﬁﬂoﬁ AUCIHHUIIJIMHE

HanmeHnoBaHue noMeuieHuii 11 NpoOBeAeHUs
BCeX BU/I0B Y4eOHOI 1eATeJIbHOCTH,
NMPeAyCMOTPEHHOH Y4eOHbIM IJIAHOM, B TOM
yHcie NOMelleHHs IS CAMOCTOSATeIbHOI
paGoThl, ¢ yKazaHHeM NepeuyHsi 0CHOBHOIO
000pyI0BaAHUSA, Y4€0OHO- HATJISIAHBIX OCOOMH 1
HCIO0JIb3yeMOro MPOrpaMMHOI0 odecrneyeHust

Anpec (MeCTOMOJIOKEHHE) TIOMeLeHUil sl
NpoBeeHusl BceX BUA0B y4eOHOil
JAesITeJIbHOCTH, NIPeXyCMOTPEHHOI Y4eOHbIM
IUIAHOM (B cjIydae peaju3alnuu
00pa3oBaTeIbHOM NMPOrPaMMBbI B CETeBOI
(opMe 10MOTHUTEIBHO YKA3bIBAETCS
HAMMEHOBaHUE OPraHu3aluM, ¢ KOTOPOii
3aKJII04Y€eH 10r0BOP)

YueOHas ayiuTOpUs A/ NPOBe/IeHUs!
3aHAITHI JIeKIMOHHOI0, CEMHHAPCKOI0
TUNA (MIPAKTHYEeCKUE 3aHATHS), TPYNIIOBBIX
U MHAUBUAYAJIbHBIX KOHCYJIbTAIUIA,
TeKylIero KOHTPOJIS U IPOMEKYTOYHOM
arrecTannu

OcHaleHHOCTD

Komriext mebenun

uHTepakTHBHas Jocka Trace Board ¢
YCTAHOBJIEHHOM CHCTEMOM
MHTEpPaKTHUBHOTO ornpoca Votum-11
MonuTop Panasonic

ITopraTusHeIlii 3D BUAEONPOEKTOP
InFocus IN 122 ansa npe3eHTanuit

109542, r. MockBa, Ps3anckuii mpocnekr, 86/1,
ctp.3, aTax 3, YacTh HEXMIOTO MOMEIICHUS

Bubauorexa (UMTAJIBLHBIIN 32J1), IOMeLlEHUE
AJISl CAMOCTOSITeIbHOM padoThI
o0yuauuxcsi

OcHAalIeHHOCTD

KommiexT mebenu

KoMImbroTepsl ¢ BO3MOKHOCTBIO
MOAKIOUEHUs K ceT "MHTepHeT" n
obecnieyenueM nocryna B OMOC
WHCTUTYTa

MIPUHTEP

[TporpammHuoe obecrieueHue:

Windows 7
LibreOffice Writer,
LibreOffice Calc,
LibreOffice

109542, r. Mocksa, Psi3anckuit nmpocrekt, 86/1,
ctp.3, aTax 3, YacTh HEXWIOTO MTOMEIICHUS
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e Impress

e ZOOM (OTKpBITHI TOCTYII)

e DOIIC «Cucrema I'apanT»

e DOBC «YHuBepcuteTckas OudImoTeKa
OHJIANH»

IToMemenue AJ1s1 CAMOCTOATENbHON PadOThI
oOyuaromuxcs. [lomemenue nyst xpanenust
U NPOPMIAKTHYECKOT0 00CTy;KMBAHUS
y4eOHOro 00opyaoBaHUA

KoMniekT mebdesn

e  KOMIIBIOTEPHI C BO3MOKHOCTBIO
NMOJKJII0YeHUs K ceTu "NHTepHeT" u
obecnieyenneM nocryna B DMOC
WHCTUTYTa

® T[IPHUHTEP

IIporpamMmmHoe obecnieueHue:

Windows 7
LibreOffice Writer,
LibreOffice Calc,
LibreOffice
Impress

109542, r. MockBa, Ps3anckuii nmpocmekt, 86/1,
ctp.3, aTax 3, YacTh HEXKUIIOTO MOMEILICHUS

YueOnas ayautopusi AJisi NPOBeIeHUsA
3aHSATHI JJEKIIMOHHOI'0 THIIA, 3AHATHH
CEeMHHAPCKOro TUNA (MpaKTHYecKHe
3aHATHS), KYPCOBOI0 MPOEKTUPOBAHNS
(BBINOJIHEHHE KYPCOBBIX pador),
rPYNIOBBIX M HHAMBUAYAJIbHBIX
KOHCYJIbTALM, TEKYLIEro KOHTPOJISA 1
NMPOMEKYTOYHOM aTTecTAlUN

KoMmiekT mebdesan

e [lepeHocHBbIE KOMITBIOTEPHI (HETOYKH
Asus -11 mr.)
e KoMmmuekT 7eMOHCTpallMOHHBIX
MaTepUasoB
IIporpammHoe obecnieyeHue:

LibreOffice Writer,
LibreOffice Calc,
LibreOffice

Impress

ZOOM (OTKpBITHIH J10CTYII)

109542, r. Mocksa, Psi3anckuit nmpocrekt, 86/1,
cTp.3, aTax 3, YacTh HEXKWIOTO MOMEUICHUS
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o «Cxkaifm» (OTKPBITHIN JOCTYM)

11. O6pa3oBaTesibHBIE TEXHOJIOTHH

[Tpu peanuzanuu yuyeOHOW AUCUMIUIMHBEI «BpIcIIasg MaTeMaTHKA» MPUMEHSIOTCS pa3iMyHbIe
o0pa3oBaTesbHbIE TEXHOJIOTHH.

OcBoenue yueOHON JUCIUIUIMHBI « BhIcIasg MaTeMaTHKa» MpeayCcMaTPUBAET UCTIONb30BAHUE
B y4eOHOM IIpOLIECCE AKTUBHBIX M MHTEPAKTHBHBIX (POpPM IpOBEIEHUS Y4eOHBIX 3aHATUH B (Qopme
pa3dopa KOHKPETHBIX CUTYaluid, BEBIYUCIUTEIbHbBIC TPEHUHTH B COUYCTAHNUYU C BHEAYAUTOPHOU pabOTOM
C LIeNbl0 (POPMUPOBAHUS U PA3BUTUA NPOPECCHOHATIBHBIX HABBIKOB O0YYarOIIUXCA.
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