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Pabouas nporpamma cocrasnena na ociope ®I'OC BO no HanpasiieHuio NMoAroTOBKH (cneru-
anbHocTH) 29.03.04 — TexHONOrHA XYAOKECTBEHHO#H 06paboTKH MaTEpHANOB, YTBEPXKIAEHHOTO MPUKa-
30om MOuH P® or 01.10.2015 Ne 1086.

PaGouas nporpamma paccmoTpena u onobGpena Ha 3acenanHuu kadenpsr Beicueit mamemamuxu
«4» centsi6ps 2018 r., nporokon Ne 1.

3as. kadenpoii \ﬁ / E.A. Tly3ankoBa /

PaBouas nporpamma o06peHa METOMHYECKOH KOMHCCHEH Hucmumyma ecmecmeosnanun u cman-
oapmusayuu «24» centsib6ps 2018 r., mporokon Ne 1.

Ipencenarens /H. YO. Me3un /

.-
i

CornacoBaso:

3as. kadenpoii XynoxecTsenHoii 06paboTku MaTepuanos

Bl

/ C.A. T'aBpuukoB /

PabGouas nporpamma cocrasnena: nouent kad. Bricimeii MatemaTiky, K.nex H.

% /E. M. I'yruna /
f 4

Peuensent: nouent xad. IMpuinannoii MaremaTiku u uHpOpPMATHKH, K.¢.-M.H.

Y -
‘ / JIB. CmupHoBa /



JIueT perneTpanny H3MEeHEeHHI H XOMOIHEeHU

_

METOAHYECKOM H MaTe€pHAJIbHO-
TEXHHUYECKOM 00ECIIeYeHHH TUCIUILIHHEI

npotoxoi Nel

Jara.
[Moamuce
Ne Paznen Kpatkoe conepxanue Ne mpoTtoxosa i
/I | IpOrpamMMEI H3MEHEeHHUs/ IOTIOTHEHUS 3acelaHus g
kadezapoit
Kadenpsl
1 8,9 AKTyanu3anus CBeleHHH 0 y4eOHo- 03.09.2019
METOHYECKOM M MaTepHaIbHO- npoToko Nel 47)'
TEeXHHYECKOM 00eCIIeYeHHH TUCIIUTIHHEL %
2 8,9 AKTyanu3anus cBeieHui 0 yueGHo- 01.09.2020




1. HEJIX OCBOEHUA JUCHUIIJIMHBI
LenssMu ocBOeHMsI TUCHMILIMHBL «MareMaTuka» SBJSIFOTCSA: O3HAKOMJIEHHE OakalaBpoB ¢
OCHOBHBIMHM MaT€MaTUYECKUMHU MTOHATUAMHU, IPUBUTUE HABLIKOB UCIIOJIb30BaHUS METOJI0B MaTeMa-
TUYECKOT'0 aHaJlM3a U OCHOB MaTEeMaTH4ECKOTr0 MOJECINPOBAHMs, BBIPA0OOTKA Y OaKallaBpOB YMEHHUS
IIPOBOJUTH MAaTEMaTUYECKUM aHAIW3 IPUKIAIHBIX 3aa4 U OBJIAJICHUE OCHOBHBIMU aHAJIMTHUKO-
F€OMETPUYECKUMH METOJAMU UCCIIEN0BaHUS TAKUX 3a1a4.

2. MECTO JJUCIIUILJIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT' PAMMBI ITO/I-
I'OTOBKH BAKAJIABPA

Hucuummuaa b1. b. 05 «MaremaTtuka» BXoAuT B 0a30ByI0 4acTh O70ka 1 oOpa3oBaTensHOM
nporpamMmsbl OakanaBpuara 1o HarmpasiaeHuto 29.03.04 «TexHoyorus Xya0KeCTBeHHOM 00paboTKH
MaTepUaoBy, MPOPUIb — XyJI0KECTBCHHAst 00padOTKa IPEBECHHBI.

W3ydenue qUCHUIIIMHBI 0a3upyeTcs Ha MIKOJIBHOM Kypce MaTeMaTHKH.

3HaHUSA U YMEHUs, YCBOCHHBIC CTYJEHTAMHU B MPOIECCe U3YUYCHHS TUCHUILTUHBI «MaTtemaTu-
Ka», HEOOXOAMMBbI B KQU€CTBE METOA0JOTHYECKON MPEANOCHIIKY Uil OCBOSHHS AUCLUILINH €cTe-
CTBEHHOHAYYHOT'O IMKJA, a TaKKe N1 OCBOCHUS TEX JUCIMIUIUH MPOGECCHOHAIBHOTO IUKJIA U B
HAy4YHO-HCCIIEeI0BATENIbCKON paboTe, /Ui KOTOPBIX TpeOyeTcsi 3HaHUe U BIaJeHUE METOJaMHU MaTe-
MaTUYECKOr0 aHaJIN3a U MOJICTUPOBAHUS, TEOPETUUECKOTO M IKCIIEPUMEHTAIBHOTO MCCIIEI0BAHMS,
MPUMEHEHNE aHAIUTUYECKUX U YUCTICHHBIX METO/IOB PEIICHUS TTOCTABIICHHBIX 3a71ay.

3. KOMIIETEHIIUU OBYYAIOLIETI'OCS, POPMUPYEMBIE B PE3YJIBTATE OCBOE-
HUA JUCHUITJIMHBI U IIJIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA

B pesynpraTe oOCBOGHHMS AUCHMIUTUHBI «MaremMaThka» oOydaloIuics AOJDKEeH o0sanaTh
CHEAYIOUIEN KOMITETCHIUEH

CtpyKTypHBII
DIIEMEHT [Tnanupyemsble pe3yabTaTbl 00ydeHUs

KOMIICTCHIIN

OIIK-4 — roToOBHOCTHIO HCII0JIb30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUIIJIMH B npod)ec-
CHOHAJbHOH AEATECJIBbHOCTH, IPUMECHATb METOAbBI MATEMATUYECCKOI'0 aHAJIU3a U MOAECTUPOBaHUsA, TCOPE-
THYIECKOI'0 U IKCIICPUMECHTAJbHOI'O MCCJICIOBAHUSA B (lm3mce, XUMMH, IKOJTOTHH

3HaTh - OCHOBHBIE MOJIOXKEHHUSI TEOPHHU IPEIESIOB M HEMPEPHIBHBIX (YHKIMH, rpa)UKH OCHOBHBIX
3JIEMEHTapHBIX (PYHKIMH U X CBOWCTBA;

- OCHOBHBIE TeOpeMbl HU(PPEPEeHIIHATEHOTO 1 UHTEIPATTBHOTO MCUUCIICHUST GYHKIUI 0THOH
Y HECKOJIbKUX NTEPEMEHHBIX;

- OCHOBHBIE TOHSTHS U METOJbl JTMHEHHOH, BEKTOPHOH anreOphl U aHATUTUYECKON reoMeT-
pUH, TEOPUH PAIOB;

- OCHOBHBIE MTOHATHS TEOPHH BEPOATHOCTEH

YMmerb —  peuiaTth TUIIOBBIC 331a49H MO U3yYaeMbIM TEOPETHUECKH Pa3Jienam;

— TPUMEHSATh METOJbl MAaTEMAaTHYeCKOro aHalli3a JUIs UCCIeIoBaHUs (QYHKIMHA OJHON H
JIBYX TIEPEMEHHBIX, CXOJMMOCTH HECOOCTBEHHBIX WHTETPAJIOB, YUCIOBBIX U CTENEHHBIX psi-
J10B,

—  BBISIBJISATh, CTPOMTH M pelIaTh MaTeMaTHICCKUE MOJICIH PUKIIaTHBIX 3371a4;

— o0cyxnarb cocoObl 3((GEeKTUBHOTO PELIeHus 3a/1a4, pacro3HaBaTh 3PQeKTuBHbIE pe-
3yJIbTaThl OT HEd(pPEeKTUBHBIX

Bnaners - TMpPaKkTUYECKMMM HaBBIKAMH HCIOJIb30BaHMS MAaTEMaTHYECKHX IIOHATHH M METOAOB
(M3yyaeMBbIX pa3JesioB MATEMATHKH) TIPH PEIIeHNH PUKIIaIHBIX 3a7ad,

- HaBBIKAMU IIOCTPOCHHA U PEIICHA MaTEMATHYECKUX MOJENIEH IPUKIIAIHBIX 3a7a4;

- HaBBIKaMU 0000LICHNUS pe3yIbTaTOB PELICHUS,

- cnoco0aMy OLCHWBAHMSI 3HAYUMOCTH M MPAKTUYECKON MPUTOAHOCTH MOTYYCHHBIX PE3YIlb-
TaToB




4 CTPYKTYPA U COAEPKXAHHUE JUCHUIIJINHBI

OO01mmast TpyI0eMKOCTh TUCIUTUTHHBI COCTaBISICT 8 3a4eTHRIX eaquHUIl, 288 akaj. 4acoB, B TOM YHCIIE:

— KOHTakTHas pabora — 152,2 akan. 4acos:

— aynutopHas — 144 akan. 4acos;

—  BHeayauTopHas — 8,2 akaJ. 4acoB
— caMocTosTenbHas padorta — 64,4 akaj. 4acos;
— TIOATrOTOBKA K 3K3aMeny — 71,4 akaj. yaca.

Pasznen/ Tema

AynutopHasi

KOHTaKTHasi padoTa

(B akaj. yacax)

CemecTtp

CamocrosiTenbHas padoTta

(B akaj. yacax)

Bua camocrosiTeanLHOM

dopma TeKyIero KOHTPOJIs
yCIIEBAEMOCTU U

Ko u cTpykTypHBIii
JNEMEHT
KOMITIETEeHIMN
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Pa3nes 1. BBeieHne B MaTeMaTH4YeCKUH aHAJIN3
1.1. KommutekcHsle uncia. Apupmernye- 1 3 2 2 - MIOATOTOBKA K MPAKTUYECKOMY 3aHs- - MPOBEPKa UHIUBUAYATBHBIX OIIK-4 — 3y
CKHe oreparuu. TpuroHoMeTpudeckas u THIO, 3afarny,
MoKa3aTeNnbHas OPMBI KOMILTEKCHOTO - BermonHeHne VI3 Nel «KoMInekcHbIe |- KOHCYNBTAIMH MO PELICHUIO
p YUCIa, N3 Nel,
arcia. OCHOBHasl Teopema anredpsl, pas- - cocTaBJIeHHE YUeOHOM KapThl 0 TeMe |- NPOBEPKA Y4eOHOI KapThl
JJOKEHUE MHOTOWIEHA HA MHOXUTEIIN (KpaTkasi cucTeMaTH3alus H3y9eHHOT0).
1.2. DyHKIMK U UX CBOWCTBA. DJIeMeHTap- 1 1 2 1 - TOJITOTOBKA K MPaKTUIECKOMY 3aHs- - MPOBEPKa WHANBHUIYATBHBIX OIIK-4 -3y
Hble HYHKIHH THIO, 3aJlaHuid U KOHCIIEKTA,
- caMocCTosATeNbHAs padoTa ¢ TUTepary- |- KOHCYJIBTAINH M0 PEIICHUI0
poii — koHcrekT «I'paduku ocHoBHBIX |3 No2
AIIEMEHTaPHBIX (PYHKIWH U UX CBOM-
CTBa»,
- eimostHeHue MJI3 No2 «IIpenen. He-
MPEPHIBHOCTHY
1.3. ITonsTue npenena, CBOMCTBA Npeie- 1 4 2/12 4 - IOATOTOBKA K MPAKTUYECKOMY 3aHs- - IPOBEPKA UHAUBUAYAIbHBIX
JIOB, BBIYKCIICHHE TIPEIEIIOB o, 3a/laHv1 M KOHCIIEKTE,
- caMocCTOsITeNbHAs paboTa C JINTepaTy- |- KOHCYJIBTAIMH [0 PEIICHHIO
poit — koHCTeKT «1 1 2 3ameuatenbhbie | /I3 No2
TIPEeITbI»,
- BoinosiHeHue MJI3 Ne2 «Ilpenen. He-
MIPEPBHIBHOCTB
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1.4. HerepBIBHOCTL (b}’HKLII/IfI. CBoiicTBa 1 2 2 3 - MIOATOTOBKA K MPAKTUYECKOMY 3aHs- - MPOBEPKa UHIUBUAYATIbHBIX OIIK-4 — 3y
(GyHKIUH, HETIPEPHIBHBIX HA OTPE3KE THto, 3a/laHuM, KOHCYILTAalA 1O pe-
- BeinonHeHne N3 Ne2 «IIpenen. He-  |menuro M3 No2
MPEPHIBHOCTHY
UToro mmo pazaeny 1 10 8/12 10 M3 Nel, U]13 Ne2
Pazpnen 2. ludpepenuunanbHoe ucunciaeHne GyHKIHUU OHON MePeMEHHOM U ero NPHJI0KEeHHU S
2.1. Tlougtue (1)yHKIII/II/I, HH(b(bepeHHpr- 1 4 4/12 2 - caMoCTOsATeNbHAs paboTa ¢ IuTepary- |- MpoBepKa KOHCIIEKTA. OIlK-4 —
eMoii B Touke. JuddepeHmual u ero PO# — KOHCIIEKT TeMbI «3aa4uu, IPHUBO- |- KOHCYJIBTAIUH 110 PEIICHUIO  |3yB
CMBICT HpaBI/IJIa HaXOKJIEHHS TTPOH3BO/I- JILIUE K MOHATHUIO TPOU3BOJHOWY, PI'P Nel
L - TIOATOTOBKA K MPAKTHYECKOMY 3aHs-
HoOM u quddepennnana. [IpousBoanbie THIO,
CIIOKHBIX, HESIBHBIX U ITapaMETPHUICCKU - BeinoiHeHue PI'P Ne 1 «IIpousBonnas
3amaHHbIX GyHKIuH. [IponsBoaHbIe U 1 €€ NPUITOKEHHUSI»
¢ depeHInabl BHICIINX MOPSIIKOB.
CoiictBa nuddeperunpyembix GyHKIHH,
npaswio Jlonurana. @opmyna Teitnopa
2.2. MOHOTOHHOCTB: HEOOXOIUMBIE U J10- 1 2 2 3 - MOATOTOBKA K MPAKTUYECKOMY 3aHsI- - KOHCYJIBTAIIMU TI0 PEIIEHUTO OIlK-4 —
CTaTOYHbIE YCIOBUSL. DKCTPEMYMBI (QYHK- THIO, PIP Nel, 3y
HI: HeoBXOMMMEIE ¥ TOCTATOYHEIE VCIO - seimostHenue PI'P Ne 1, - AKP Nel «Bwruucienue npo-
HH. A A y - moaroroBka kK AKP Nel «Brrunciienue |U3BOIHON»
Bus. Hanbompve n HaMMEHbIINE 3HaYe- HPOM3BOHO,
HUS. BBIMYKI0CTB, BOTHYTOCTb, IEPErud - noAroToBKa K 3amute PTP Nel
2.3. Acumntothl rpadukoB GyHkimil. Mc- 1 2 2/N2 3 - MOATOTOBKA K MPAKTUIECKOMY 3aHsI- - KOHCYJIBTAIIMH TI0 PEIIEHUTO OIlK-4 —
cienoBaHue GyHKUUN U OCTPOEHUE rpa- THIO, PIP Nel, 3yB
bukos - BermontHeHne PI'P Ne 1 «IIpomsBogHast |- mpoBepka PI'P Nel,
U €€ MPUIIOKEHUSD) — 3amuta PTP Nel
Hroro no pazmeny 1 8 8/14 8 PI'P Nel, AKP Nel, koncnekrt
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Paznen 3. UnTerpajibHoe ucunciaenne GyHKIUN OTHOH NepeMeHHOl
3.1. IlepBooOpasnas ¢pyukuus. Heompene- | 1 4 4 3 |- HOAroToBKA K IPaKTHYECKOMY 3aHs- |- KOHCYJIbTaluM Ho pemenuto  |OITK-4 — 3y
JICHHBIA UHTETPall ¥ €r0 OCHOBHBIC CBOM- THIO, I3 N3 < W3 Ne3
- BBIIIOJIHEHHE 03 «Heomnpenenex-
cTBa. TabymIia HeonpeAeIeHHBIX HHTETPa- y A3 N e
HBII U ONpe/ICICHHBIN HHTETPaID),
JIOB OT OCHOBHBIX 3JIEMCHTApHbIX (yHK- - cocTaBieHHe YueOHOU KapThl «MeTob!
1. OCHOBHBIE METOJIbI MHTETPUPOBAHUS MHTErPUPOBAHUS
3.2. OnpeencHHbIH HHTETPal U ero CBO¥- 1 2 2 1,2 |- moaroToBKa K MPaKTUIECKOMY 3aHs- - KOHCYJIBTAIIH IO PEUICHUIO OIIK-4 -3y
crBa. ®opmyna Hetorona-Jleiiouua o, W13 Ne3, .
- BeinosiHeHue M3 Ne3 - IpOBEpKa y4eOHOH KapThl
3.3. HecoGctBennsie nuTerpaisl. [Ipo- 1 4 4/114 4 - IOJrOTOBKA K MPAKTUYECKOMY 3aHs- - KOHCYJIBTALIMU 110 PELICHUIO OIIK-4 —
CTCHIIINE TIPUIIOKEHUS HHTETPAJIOB o, W13 Ne3, 3yB
- BeinostHeHue MJ13 Ne3 - mpoBepka MJI3 Ne3
TOIO 11 a ) | f 25, YUCOHasA KapTa
0ro mo pasesy 1 10 10/14 8,2 M3 Ne3, yued p
«MeToabl HHTErPHPOBAHUS
Pa3neu 4. DiieMeHTBI JJMHEHHON M BEKTOPHOM a1re0pbl H AHAJTUTHYECKOI TeOMeTpHH
4.1 MaTpulisl U ISHCTBUS HAJl HUMH 1 2 2 2 - IOJrOTOBKA K 3aHATHUIO, - KOHCYJIBTAIIH IO PEIICHUIO OIIK-4 -3y
- BoinosiHeHue PT'P Ne2 «Matpuupl  ux |PI'P Ne2 «Matpunel u ux npu-
MIPUIIOKECHUS JIOKEHUSD»
4.2. OnpeaenuTenu KBaJIpaTHBIX MAaTPHIL, 1 2 4/12 2 - IOJrOTOBKA K 3aHATHIO, - KOHCYJIBTAIIH IO PEIICHUIO OIIK-4 -3y
PaHT MaTpPHIIBI, 06paTHaSI MaTpHIia - BbinosiHeHUe PT'P Ne2 PI'P Ne2
4.3. Meron "'aycca perieHus cucTeM JIn- 1 4 4/12 2 - IOATOTOBKA K 3aHSATHIO, - KOHCYJIbTALIUU TI0 PELIEHUI0 OIIK-4 -
HEHHBIX anreOpandyeckux ypaBHEHUH. - Boinonnenye PI'P Ne2, PT'P Ne2, 3yB
Teonema Kporekepa-Karnemm. OIHODO- - moAroTOBKa K 3ammute PI'P No2 - npoBepka PI'P No2,
p p p - UAHOPOI - 3amura PI'P Ne2
HBIC CUCTEMBI
Hroro no pazneny 1 8 10/14 6 PI'P Ne2
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Hroro 3a cemecTp 1 36 36/M14 | 32,2 IK3aMeH OIIK-4 -
3yB
Pa3nen 4. DiieMeHTHI JIMHEITHOM M BEKTOPHOM aJre0pbl M aHAJIUTHYECKOI reoMeTpHuH (MPOA0JIKEHUE)
4.4. CUCTEMbI KOOPJUHAT Ha MPSAMOH, 2 2 2 2 - MIOATOTOBKA K MPAKTUYECKOMY 3aHs- - KOHCYJIBTAIIUU TI0 PEIIEHUIO0 OIIK-4 — 3y
IUIOCKOCTH | B ipocTpancTie. [IpocTpan- THto, U3 Ned, 5
CTBA Rz - R3 Bektopu. JTHMHCHHEIC oLe - BeinonHeHne N3 Ned «BekTopsl. - IpoBepKa y4eOHOH KapThl
) PbI. AHanuTuueckas TeOMeTpHUs»,
patuu HaJ BekTopamu. [Ipoexius BekTopa - cocTapyeHue YueOHOMU KapThl «BekTo-
Ha ocbk. KoopauHnatel Bektopa. Hampagis- phl. JIuHelHbIE M HENMHENHBIE Onepa-
I0IIIM€ KOCUHYCHI U JiTMHA BekTopa. Ko- UM»
JIMHEAPHOCTb U KOMILIAHAPHOCTb BEKTO-
poB. CkaysipHOE TPOU3BEIEHNE BEKTOPOB
U €ro CBOMCTBA.
4.5. BekTopHOE IIPOM3BEACHUE BEKTOPOB U 2 2 2 2 - TOJITOTOBKA K MPAaKTUIECKOMY 3aHs- - KOHCYJIBTAIIH IO PEIICHUIO OIIK-4 -3y
ero cBoiictBa CMeIIaHHOE TIPOU3BE/ICHUE. THto, U3 Ned, 5
TeoMeTDHUYCCKHMIi CMBIC ONIDeICHTeNe - BoinosiHeHue MJ13 Ne4 «BekTopsl. - MpOBepKa y4eOHOM KapThI
p pea AHaNUTHYCCKAs TEOMETPHS,
BTOPOTO U TPETHETO HOPAIKOB. - cocTapiIeHHe Y4eOHOI KapThl «BeKTo-
pbl. JInHelHbIe U HENUHENHHBIE onepa-
0130703
4.6. AHaTUTHYECKAas TEOMETPHsI Ha TIJI0C- 2 4 4/12 4 - MOJIrOTOBKA K MPAKTUYECKOMY 3aHs- - KOHCYJIBTAIIMH 110 PELICHUIO OIIK-4 — 3y

KOCTH. YPaBHEHHUs JTMHUN Ha IIIOCKOCTH.
Paznuunbie popMbl ypaBHEHUS MPSMON Ha
IIJIOCKOCTH. YTOJI MEXKIYy NMpsIMbIMU. Pac-
CTOSIHUE OT TOYKH J0 IpsAMOH. B3aumHoe
PacIoJIOKEHUE IPSIMBIX HA IJIOCKOCTH.
OCHOBHBIE BUIbI KPUBBIX BTOPOTO MOPSIAI-
Ka, KAHOHMYECKUE YPAaBHEHMSI, XapaKTepH-

THUIO,

- eimostHeHue MJI3 Ne4 «BekTopsl.
AHanuTHYECKast TEOMETPHUSY,

- coctaBiieHue yaeoHoi kapTsl «IIpsamas

U TIOCKOCTH»

N3 Ne4,
- MpOBepKa y4eOHOH KapThl
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CTHKH, CBOKCTBA, mocTpoenue. [ICK.
4.7. AHaTUTHYECKAst TCOMETPHS B IIPO- 2 4 4/14 4 - IOATOTOBKA K MPAKTUYECKOMY 3aHs- - KOHCYJIBTAIIMU TI0 PEIIEHUIO OIIK-4 — 3y
CTpaHCTBE. Y paBHEHUS TTOBEPXHOCTEH B THIO, W13 Ned, .
npocrpancTae. Pasmuunbie hopMBI ypas - BeinonHeHne MJ13 Ned «BexTopsl. - IpoBepKa y4eOHOH KapThl,
poctp ) p yp AHanuTuyeckas TeOMeTpHUI», - mpoBepka W13 Ned
HEHHS IJIOCKOCTH. YTOJI MEX]Y ITIOCKO- - cocTapseHue yueOHol kapThl «IIpsMas
cTaMu. PaccTosHue oT TOUku 10 IINIOCKO- U TIIOCKOCTB»
ctu. B3anmuoe PacCIioJIOKCHHUEC IPAMBIX U
mrockocten. [loBepxHOCTH B poCTpaH-
CTBEC
Hroro no pazmery 2 12 12/16 12 M3 Ne4, yuedHbIe KapThI
«Bekrops», «IIpsiMas u mioc-
KOCTB»
Paszpen 5. @DyHKUMH HECKOJIBKHUX NEPEeMEHHbIX
5.1. CDYHKI_II/II/I HECKOJIBKHUX HepeMeHHBIX, 2 2 2 2 - IOATOTOBKA K IMPAKTUYECKOMY 3aH- - IIpOBEPKa y‘le6HOI71 KapThl, OIlK-4 — 3y
0611aCTh OIPEIEIICHHS, IPEEI, Helpe- THIO (TEKyIllee JOMaIIHee 3aJaHue), - MPOBEPKA TEKYIIEro JIOMaIlllHe-
BIBHOCTH. UaCTHBIE IPOM3BOHBIC 1 TOJ- - coctaBienue yueoHoii kaptel ®HII», |ro 3apaHus,
p - : p - moaroroska K AKP Ne2 «DHII» - AKP No2
HbI quddepennman. YactHble npou3Boa-
Hble U TU(GepeHINabl BBICIIUX MTOPSI-
KOB.
5.2. DKCTpEMyMBbI (I)YHKLII/Iﬁ HECKOJIBKUX 2 4 4/12 2 - MOJIrOTOBKA K MPAKTUYECKOMY 3aHs- - MpoBepKa y4eOHOM KapThl, OIlK-4 —
IIEPEMEHHBIX. Y CIIOBHBII 9KCTPEMyM TUIO (TeKyllee JoMalllHee 3a/1aHue), - IpOBEpKa TEeKYILEro JoMalllHe- |3yB
- cocTtaByienne yuebnou kaptel «OHID» |ro 3amanus
5.3. HpOI/I3BOI[Haﬂ M0 HAMpaBJIEHUIO, Tpa- 2 2 2 2 - HOATOTOBKA K ITPAKTUYECKOMY 3aHS- - MpoBepKa y4eOHOUW KapThI OIlK-4 —
nueHT. KacarenpHast Ii1ockocTh U HOP- THio (TeKylllee 0MalIHee 3a/aHue), 3y
MaJib K MIOBEPXHOCTU
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Hroro no paszaeny 8 8/n2 6 AKP Ne 2, yuefnas kapta
«@HID»
Pa3znea 6. Paabl
6.1. UnCIOBBIC MTOCIEIOBATEILHOCTH U PSI- 2 2 2 2 - MIOATOTOBKA K MPAKTUYECKOMY 3aHs- - KOHCYJIBTAIIMU TI0 PEIIEHUIO OIIK-4 — 3y
nbl. CxonumocTts U cymMa psiza. [pusna- THIO, W3 Ned, .
KH CXOTHMOCTH YMCTOBEIX DIIOB - BeinosiHeHue M/13 Ne5 «UucnoBele 1 |-nipoBepka yueOHOM KapThl
o PA0B. CTEIICHHBIE PSJIbIY,
- COCTaBJIeHUE y4eOHOM KapThl «Psiab»
6.2. yHKIIMOHATIBHBIE PSJIbI, 00TIACTh 2 4 4 2 |- BemnosHeHue W13 NoS «UucnoBele 1 |- KOHCynbTanuu 1o pemenuto  |OITK-4 — 3y
cxoauMocTH. CTENEeHHbIE PAIbI M HHTED- CTCNICHHBIC PANBDY, W3 NeS,
BAT CXOMAMOCTH - cocTaBJeHHe y4eOHoit KapThl «Psiibl» |- mpoBepka M3 Ne5,
A ) -IIpoBepKa yueOHOU KapThl
6.3. Panpr Teitnopa (Maknopena). Pasno- 2 2 2/12 2 |- HOAroTOBKA K IIPAKTHYECKOMY 3aHsA- |- KOHCYIbTaluu 1o pemenuto | OIK-4 —
KeHue (QYHKIHUN B CTETICHHBIC PSI/IBI Hto, W3 Nes, 3yB
- BoinosiHeHue MJI3 NeS «Hucnosele u |- mpoBepka I3 NeS,
CTEIICHHBIC PSIIBIY, -[IpoBepKa yueOHOH KapThl
- cocTaBlieHHe yueOHOH KapThl «Psiib»
Hroro no pazneny 8 8/12 6 U3 Ne 5, yuednas kapra
«Paab»
Paspgen 7. Ji1eMeHTHI TEOPUH BEPOSTHOCTEH
7.1. Knaccuueckoe, reOMETPUYUECKOE U 2 2 2 2 - MOATOTOBKA K MPAKTUIECKOMY 3aHsI- - KoHCynbTHpoBanue o pemnie- |OIMK-4 — 3y
CTATHCTHYECKOE OTpesieieHHe BEPOSTHO- THIO, 5 Huto MI3 Ne6,
cti. TeoneMbl CIIOKEHMS U YMHOKEHHS - BermontHeHne UJI3 Ne6 «Cirydaiinbie - mpoBepKa BeimonHeHust /13
v ) p y ’ COOBITHS U CITyJaiiHBIE BEJTMIUHBIY Ne6
CJIOBHAA BEPOATHOCTD.
7.2. DopMyna TOTHOW BEPOSITHOCTH U 2 2 2 2,2 |- MOArOTOBKA K MPAKTHYECKOMY 3aHsi- - KOHCynbTHpoBaHue 1o peme- |OIIK-4 — 3y
dopmyna Baiteca. Cxema bepuynmm, npu- THIO, § Huto MJ13 Neo,
6mkenns Jamnaca u ITvaccona - BermontHeHne MJ13 Ne6 «Ciryuaitabie - mpoBepka BermonHeHust U3
Y ) COOBITHS ¥ CITydaifHbIe BEITIMIUHBD) Ne6

10




<
AyautopHas 5 =
KOHTaKTHasi pabora g - 2
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7.3. JIUCKpETHBIC U HENIPEPBIBHBIC CITyYaii- 2 2 2 2 - MIOATOTOBKA K MPAKTUYECKOMY 3aHs- - KOHCynbTUpOBaHue 1o peme- |OIIK-4 — 3y
HBIC BEJTMYHHEL. Psi1 pacipenenenus, THIO, . nuio MJI3 Ne6,
- eimoniHeHue MJI3 Ne6 «Cnyuaiinbie - mpoBepka BoinosHeHus1 M]3
(bYHKI_[I/ISI pacinpeaciaCHusd U IIJIOTHOCTD. o
COOBITHS U CITy4aliHbIe BEIUUNHBI» Ne6
Marematuueckoe OXNIAHUC U JUCIICPCUS.
7.4. HopMmanbHOE M Jpyrue pacrpeerne- 2 2 2 2 |- IOATOTOBKA K IPAaKTHYECKOMY 3aHsI- - KOHCynbTHpOBaHue 1o peme- |OITK-4 —
Hus. [loHATHE 0 3aKOHE OOJBIIUX YUCE. THIO, 5 Hi0 V13 Neo, 3yB
- eimonHeHue MJI3 Ne6 «Crnyuaiinbie - mpoBepka BoinoHeHus1 M]3
COOBITHS U CITy4aliHbIe BEJIMYNHBI» Ne6
Hroro no paznerny 2 8 8 8,2 N3 Ne6
Hroro 3a cemecTp 2 36 36/A14 | 32,2 JK3aMeH OIIK-4 -
3yB
HToro mo nucuunimnHe 1,2 72 72/N28| 64,4 2 3x3amena (1, 2 cemectp)

28U — B TOM uMmcIe, 4achl, OTBEJICHHbIE HAa pa0OTy B MHTEPAKTUBHOM (opme.
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5 OBPA3OBATEJ/IbHBIE 1 TH®OPMAIIMOHHDBIE TEXHOJIOI'I

Peanuzanuss KOMOETEHTHOCTHOTO IMOJIXOJa MPEAyCMAaTPUBAET HCIIOJIb30BAaHHE B Y4€OHOM IpO-
1IeCCe AaKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEJCHUS 3aHATUI B COYETAHUU C BHEAYAUTOPHOU pabo-
TOM ¢ 1eTbI0 (POPMHUPOBAHUSA M Pa3BUTHS NMPO(ECCHOHANBHBIX HABBIKOB oOydaromuxcs. CoriacHo .
34 INopsiaka opraHu3aliy 1 OCYLIECTBICHUS IEATEIILHOCTH 10 00pa3oBaTeIbHbIM IIporpaMMaM Oaka-
JaBpuaTa BbIciIero oopa3oBanus (yrB. npukazom MOuH P® ot 05.04.2017 r. Ne 301), mpu nposene-
HUM y4eOHBIX 3aHATUM oOecreyuBaeTcsi pa3BUTHE Yy OOY4alOIIMXCSl HaBBIKOB KOMaHIHOM paboTBhl,
MEXJIMYHOCTHOW KOMMYHMKAILIUU, TIPUHATHS PELICHUN, JTHIEPCKUX KAayecTB, B TOM YHUCIE C yYETOM
pEruoHaNbHBIX 0COOEHHOCTEH MPO(EeCCHOHAIBHON JEsTeNbHOCTH BBITYCKHUKOB U OTpeOHOCTEH pa-
OoTonaTeneii.

Bei0upas Ty win MHYIO TEXHOJIOIHIO paboThl ¢ 00y4YaroIUMUCs, HEOOX0AUMO UMETh B BUJLY, UTO
HanOobIIero 3¢ (deKra OT ee MPUMEHEHUS MOKHO JIOCTHYb, €CIIM YYUTHIBATH 1M 00pa3oBaHus, Ha
peanu3anuio KOTOPbIX TOJDKHA ObITh HalpaBiieHa H30upaeMasi TEXHOJIOI s, COAep KaHue, KOTOpoe
MPEJCTOUT MepeaaTbh 00yJaroIuMCs C €€ IIOMOIIBIO, & TAK)KE YCIOBUS, B KOTOPBIX OHA OY/AET MCIIOJIb-
30BaThCA.

B nameii pabote MbI HCTIOJIB3yeM CIIEAYIOIICE.

1. Tpaouyuonnusie obpazosamenvhvie mexronocuu. Opranuzaius o00pa3oBaTeILHOrO Mpollecca,
MperoiaaraeT IpAMyI0 TPAHCISIIUIO 3HAHUH OT MPEeToiaBaTelisi K CTyACHTY (MPEeMYIIEeCTBEHHO Ha
OCHOBE OOBSICHUTENbHO-UIUTIOCTPATUBHBIX METOJIOB 00yueHHs). YueOHas 1esTeIbHOCTh CTYI€HTa HO-
CHT B TAaKHX YCJIOBUSX, KaK MPABUJIO, PEIPOTYKTHBHBIN XapakTep.

DopMbl yueOHBIX 3aHSATHIA:

- nH(pOpPMAIMOHHAS JIEKIHUS — ITOCIIE0BATEILHOE H3I0KEHUE MaTepralia B IUCIUILITHHAPHON JIOTHKE,
OCYLLIECTBIISIEMOE MIPEUMYIIIECTBEHHO BepOaIbHBIMU CPEICTBAMM.

- cemunap (3amurta PI'P) — Oecena mpenoaBaresns u CTyICHTOB, 00CYXKIEHUE 3apaHee MOATrOTOBJICH-
HBIX COOOILEHUH [0 Ka)KA0MY BOIIPOCY IUIAHA 3aHATHS C €IMHBIM JIJIsl BCEX NEpEeYHEM PEKOMEH1yeMOon
00s13aTeNbHON U JIOTIOJIHUTEITFHON JINTEPaTYPHI.

- IPAaKTUYECKOE 3aHATHE, MTOCBSIIEHHOE OCBOCHHUIO KOHKPETHBIX YMEHUI M HaBBIKOB IO MPEI0KEH-
HOMY aJITOPUTMY.

2. Texnonoeuu npodnremnozo ooyuenus. Opranuzaiys 00pa3zoBaTeIbHOTO Mpolecca Mpearnonaraer
MOCTAaHOBKY IMPOOJIEMHBIX BOIIPOCOB, CO3/IaHHE YUEOHBIX MPOOIEMHBIX CUTYAIMH I CTUMYJINPOBA-
HUS aKTUBHOM MMO3HABATEIbHON NEATETLHOCTH CTYIEHTOB.
®opMbl yUeOHBIX 3aHATHI:

- IpobJIeMHast JEKIMs — U3JI0’KEHHE MaTepHaa, Ipenosararoliee NOCTAaHOBKY MPOOJIEMHBIX U AHC-
KYCCHOHHBIX BOTIPOCOB, OCBEIIICHHE PA3ITMYHBIX HAYYHBIX ITOJX0JI0B, aBTOPCKHE KOMMEHTAPHH, CBSI-
3aHHBIE C Pa3IMYHBIMHU MOJIEIISIMUA MHTEPIPETAllU U3y4aeMoro MaTepuaiia.

- IEKUUS «BIBOEM» (OMHapHas JIEKIHs) — U3JI0KEHHEe MaTepraia B GopMe AUAJTOTHIECKOT0 0OIEHUs
JBYX CTYJICHTOB (3apaHee MOJArOTOBUBIIMXCS) WM CTYAEHTA U MperoaaBaTels (HalpuMep, peKoH-
CTPYKIIHS JMAJIOTa HCTOPHUYECKUX JIMYHOCTEH — CBUJIETEIICH OTKPBITUS KAKOTO-THOO0 HAydHOTO (aKTa;
«y4YEHOTO» U «IIPAKTUKA» H T.JI.).

- IPAaKTUYECKOE 3aHATHE B (hOpMe MPAKTUKyMa — OpraHu3alus yueOHoi paboThl, HalpaBieHHas Ha
peleHre KOMIUIEKCHON yueOHO-TT03HaBaTeNbHOM 3a1auu, TpeOyromeil OT cTyIeHTa IPUMEHEeHUs KaK
HAYYHO-TEOPETHUECKUX 3HAHUM, TAK M MPAKTUICCKUX HABBHIKOB.

- caMocCToATeNbHas paboTa (C KOHCYIbTAlUAMU MpernojaBaresi) Ha OCHOBE Keiic-MeTo/1a — 00yueHue
B KOHTEKCTE MOACTHPYEMOM CUTYaINH, BOCIIPOU3BOSIIEH peabHbIe YCIOBHUS HAYyIHOU, IIPOU3BOI-
cTBeHHOM. OOyyaronmecs JOJKHBI IPOAHATM3UPOBATH CUTYALIMIO, pa300paTbes B CYTH MPobIieMm,
MIPEUIOKUTH BOSMOXKHBIE PEIICHHS U BBIOpATh JTydinee u3 HuX. Kelcel 6a3upyroTcst Ha peaabHOM (ax-
TUYECKOM MaTepuale WK ke IPUOIMKEHbI K pealbHON CUTYallHH.

3. Texunonozuu npoexmuozo 06yyenusi. OOpa3z0BaTENBHBIN MPOIECC TOCTPOSH B COOTBETCTBUH C aJl-
TOPUTMOM TO3TAIMHOTO pelIeHHs MPOOIeMHOMN 3a/1a4K WU BBIIOJIHEHUS yueOHoro 3afanus. [Ipoekr
IPEAIoIaraeT COBMECTHYIO y4eOHO-[T03HABATENbHYIO I€ATEIIbHOCTb IPYIIIBI CTYAEHTOB, HAlPaBJICH-
HYIO Ha BBIPAa0OTKY KOHIEMIINH, YCTAHOBJICHHUE LIeJeH U 3a/1a4, (POPMYIHPOBKY OKUIAEMBIX pE3yJIbTa-
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TOB, OIIPCACIICHUC MPUHIUIIOB U MCTOAUK PCHICHUA MOCTABJICHHBIX 3a1a4, IINIAHUPOBAHUC XOa pa60-
ThI, TOUCK JOCTYITHBIX U ONTHMAJIBHBIX PECYPCOB, TIOATAIMHYIO PEaTU3aIHIO IJIaHa PadOoThI, IPE3eHTa-
IIUIO Pe3yJIbTaTOB pabOTHI, X OCMBICIEHUE U pedrekcuto. [Ipumensercss B OCHOBHOM IS TIepexo/ia
KOMIICTCHIIH HA YPOBEHbB BIIAJICHUSI.

OCHOBHBIE THUIIBI MMPUMCHSCMBIX HAMHU B O6pa30BaT€HBHOﬁ ACATCIIbHOCTU IMTPOCKTOB!
Hccneoosamenvckuii npoekm — CTPYKTypa npuOIIMKeHa K GopMary HaydHOTO UCCIIeIOBaHMs (JI0Ka3a-
TEIBCTBO aKTYAIbHOCTH TEMBI, OTIPE/ICIICHNEe HAYYHOU MTPOOJIEMBI, IIPeIMeTa U 00BhEKTa UCCIIeI0BA-
HUS, LIeJIed U 3a]1a4, METO/I0B, HICTOYHHKOB, BBIIBI)KCHUE TUIIOTE3bI, 0000IIEHIE PE3YIIbTaTOB, BHIBO-
IIbl, 0003HAYEHUE HOBBIX MMpo0ieM). Pesynbrarom siBisieTcst yaeOHas KapTa 1o MOAYIIIO Hamei oopa-
30BaTEILHON MPOTPAMMBI.

Tsopueckuil npoexm, IPEANONATAIONINA B OTIMYUE OT MPEABIAYIIET0, KOHSYHBIA TPOAYKT B CIEIYIO-
[IMX BapUaHTaxX — ra3era K HCTOPHYECKU 3HAUUMOMY «MAaTEMaTHYECKOMY» COOBITHIO (ITPa3HUK YHCIIa
«[Iu» u T.11.); «MaTeMaTHUYECKas» OTKPBITKA (CBOETO poja yueOHas KapTa, TOJbKO HeopMallbHO, Kpa-
COYHO 0(hOpMIICHHAS; BUJICOPOJIHK «Sl Haydy Bac pemarp ...» U T.II.

Hugpopmayuonnwiii npoexm — yaeOHO-TIO3HABATENbHAS ICATEIBHOCTD C IPKO BBIPAKEHHOU IBPHUCTHU-
YECKOI HaIPaBICHHOCTHIO (TIOMCK, OTOOP U CHCTEMaTU3alus HHpOpMaIu 0 KaKOM-TO 00BEKTE,
03HAKOMIJICHHE YYaCTHHKOB IPOEKTA ¢ ATOW MHPOpMAIUei, ee aHaM3 1 00001IeHNe U, HAKOHEI, Tpe-
3EHTAIUS 110 MPAKTHYECKOMY MPHI0KEHHUIO).

4. UnghopmayuoHHo-KoOMMYHUKAYUOHHbIE 0OpazosamenbHble mexnonrocuy. Opranu3anus oopa3oBa-
TEJIBHOTO IMPOoIecca C MPUMEHEHUEM CIICIIHATU3UPOBAHHBIX IPOTPAMMHBIX CPE/l U TEXHHYECKUX
cpeacTB paboThl ¢ wHpOpMaIei (MHpopMannonnyo cpeay yausepcurera MOOJIYC MOODLE).
@®opMbl yUEOHBIX 3aHATHIA C UCIIOJIb30BaHHEM UHPOPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTH:
Jlexnusi-BU3yalin3anus — U3JI0KEHUE COICPKaHMs COMPOBOXKIAETCS MPE3CHTAINEH (IeMOHCTpaIei
y4eOHBIX MaTepPHajIOB, MPEJICTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CUCTEMaX, B T.4. WIJIFOCTPATHBHBIX,
rpaduyecKux, ayilno- U BUJEOMATEPUAIIOB).

[IpakTryeckoe 3aHsaTHE B OPME MPE3CHTAIMH — MIPEIICTABICHUE PE3YJIbTATOB MPOSKTHOW WII HCCIe-
JIOBATEIILCKOM JIEATEIPHOCTH C UCITOJIb30BAHUEM CIICIIHATM3HPOBAHHBIX MPOTPAMMHBIX CPEJI.

6. YAEBHO-METO/IMYECKOE OBECITEYEHUE CAMOCTOATEJILHOM
PABOTBI OBYYAIOIIINXCA

[To nucrunnne «MaTteMaTuka» MpeayCMOTpEHa ayAUTOPHAS U BHEAYIUTOPHAsI CAMOCTOSsITeNIbHAS pa-
060Ta 00yJaromuxcsl.

AynuTopHas caMOCTOsITeNIbHas paboTa CTyIEHTOB MpeAroaraeT perieHrne KOHTPOJIbHBIX 33/1a4 Ha
MPAKTUYCCKUX 3aHATUAX.

Ilpumepnuie ayoumopnvie konmpoivHwle pavomot (AKP)
AKP Nel. ITPOU3BO/IHASA
Bapuant 0
3agaua 1. Haiitu npousBoaHbie U nudQepeHIuansl mepBoro nopsjaka

7CoS X
Y=okl —(2+5x)* —3c0s7
1) Sx+1, 9 y=(2+5x)" —3cos X 3
3agaua 2. Haiitu npousBogHyt0 QyHKINH, 3aJaHHON HESIBHO
e’ —5xe* —2xy+11=0

7 )
y=§—4wamww

3agaua 3. Haiitu npou3BoaHyt0 QyHKIMH, 3aJaHHON TapaMeTpUYECKu

3anaua 4. HaiiTi npon3BoaHbIE IEPBOTO U BTOPOTO MOpsAKa (PYHKIHH y=xe

y=x+4"-3 =0

. . . X
3agauya 5. CocTaBUTh ypaBHEHUE KAacaTEIbHON K KPUBOU B TOYKE ¢ abcuuccoi “°
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1-cosx
mg —
X—>
3agaua 6. Haiitu npenen ¢ ucnosab3oBanueM npasuia Jlonurans |I"I(X + 1) .

AKP Ne2. ®YHKIINU HECKOJIBKUX NIEPEMEHHBIX
Bapuanr 0

F(xy)= In(5x +1)

X2 +y? -1
1. ITocTpoiite 06sacTh onpeaeneHus GyHKIUN .

— y° _2yb y
2. a). HaiinquTe Bce yacTHbBIE MPOM3BOAHBIE IIEPBOTO M BTOPOTO MOPSIKOB (DYHKIIUU Z=X =3y +X°

ou Ou au
0). Haiiqure &, oy E3 0 x?yz —xsinz + ycosz
dy
3. Haimure  npomssommyio  0X dymawm YT y(x)’ 3aJaHHOH  HESBHO  ypaBHEHHEM

2 3 _ .
y" Inx—=3xy" +24=0 M BBIYMCIIUTE €€ 3HAaUCHHUE B TOUKE M, L 2) .

0z 01

4. Haiinute 4acTHbIE MPOU3BOAHbBIE ox y O byHKINN z=12(x, y), 3aJIaHHON HESIBHO YPaBHEHHEM
xcosz—y%z—4=0

w3 3
5. Uccnenyiite Ha SKCTpeMyM (QYHKIIHIO Z=X"+8y" —6xy+5

_ 2 2,2
6. CocTaBbTe ypaBHEHHE KacaTeIbHOW IUIOCKOCTH M HOPMAJIA K TIOBEPXHOCTH 10z=x"+y"-z"-2,4

M,(-2;3;1)
TOYKE .
u = xyarctgz + 2z° M,(-2;3;1)

7. Haitnute mpou3BOAHYIO CKAJIIPHOTO TOJIS B TOUYKE

| =(2,3,-6)

B HaIllpaBJICHUU

BCKTOpPa U I'paJuCHT II0JIS B 3TOM TOUKE.

Ilpumepnvie unousudyanvnovie 0omauinue 3aoanusn (M/13)
N3 Nel. KOMIIVIEKCHBIE YU CJIA
Bapuanr 0

1. BeInoTHUTE AEUCTBUS B airedpandeckoit popme.

4-3i (1-3i)? 4—9i (2+3i)-i*°
1). (5—3i)'(2—7i), 2). m,g). 7—-i 4, 3 5. 3-5i
2. 300pa3suTh KOMIUIEKCHBIE YKCIIAa HA IUIOCKOCTU M 3alHCaTh WX B TPHMTOHOMETPHYECKON (popME.
1). 61,2). =7, 3). 1= 4, —/3-i ,5). T+4i
3. Haiitn 215, ecrm Z2=1-1,

Y-3-i

4. HaiiTu Bce 3HaYCHHS 1 U300pa3uTh UX Ha KOMIUIEKCHON TJIOCKOCTH.
5. Pemnts ypaBHeHUS

a) 32°+72+2=0 ) 2°+62+25=0 ) 2z°-62+15=0
N3 Ne2. TIPEJAEJI U HEITPEPBIBHOCTbD

Bapuant 0.
1. HaiiguTe npenensr GyHKITUII:
- xX(X? +2x-1) . (X=2)(X* +2x+2) . 4-2x
lim——= lim im—
a) 7 x-1 , 6) 7?2 x> —5X+6 . B) 25X -6-2
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lim M |im(sx_1)8+lsx
r) x>-11g (1+ X) , 1) x>0\ 5X + 6 .
2. Uccnenyiite (yHKIHMIO HAa HENPEPHIBHOCThH, BBIICHUTE XapaKTep TOUYEK pa3phiBa, CIelaiTe
yepTex rpaduka GyHKIun

— L , X < 1,
x-1
. f(x)=4(x-1?%, 1<x<3,
f(x)= I 4, X>3.
a) 1+4x 6)
N3 Ne3. [lepBooOpa3Hast M HHTerpaJs
Bapuanr 0.

3anaua 1. Haiigure pynkuuio f(x) , JUIsL KOTOpOI F(x) ABJIETCS IEPBOOOPA3HOI:
1) F(X)=3x*+5 2) F(x) =5sin® x — 2x 3) F(x) = (X +1)® 4) F(x) =arcsin2x

3323‘[3 2. He Beruncnsas HWHTCrpajia, YKa’KUTC, KAKUC U3 PABCHCTB BECPHLIC, a KAKHUC HCT.
In? x
0 Ixzsin xdx = x2 cosX—x+C 2) I_x dx=2xInx+C

1
f(x)=—
3agauya 3. Haiiqute Ty nepBooOpasHyro s 2X | koTOpas MPOXOIMT 4epe3 TOUKY
M@
3anaua 4. Haiigure TabinvHbIe HHTETPAJIBI
x* +5 Jx dx dx dx
dx —-dx V3 —— T, -
1) J.\/ﬁdx, 2) _[ X ' 3) j 2 4 Ix dx’ 5) sz+9’ 6)-[9—x2, 7 I /2 49

X

dx dx
o o o) T8 1) V700
3aga‘la 5. Brraucaure HCOMPCACIICHHBIC HHTCTPAJIbI
( ) )2 J‘ 1 dx . J' idx
1).IX 1 dx1 2). 7 xInx 3). I(S—x)-e dx, 4). (x+1fx-2)

3agaya 6. Haiinute o cipaBOYHUKY WK C TIOMOIIBIO OH-JIAH KaJbKYJIATOPOB.

0, Ixz In(x+\/x2 +1)dx I;dx

, 2). 7 3+5C0s X
3agaua 7. BeluncnuTe onpeieieHHbIe HHTETPaIb

: dX 5 XdX 1 3
3 2
1X j T Iarctgxdx j\/9—x dx
a) 2 6) ° , B) © , r) 0 .

| (eX +e‘x)/2

3anavya 8. Brruncaure iomanb GUrypbl, OrpaHUYEHHON JTHHUEH y= , IPAIMBIMH
x=-1 X=1y ocrio abeuuce.
N3 Ned. BEKTOPHAS AJITEBPA U AHAJIUTUYECKAS TEOMETPUSA
Bapuant 0.
1. TloctpoiiTe Ha MIOCKOCTH BEKTOPHI a= (4;_ ) b= (_ 2;5), ¢= (1;2). Haiinure ux 1uHeNHYyIO

KomGuHarmo 28 +0+3C a) TEOMETPUIECKH, 0) aHATUTHYECKU.
5. a=(25-3) b=(-40:2) c=QL-2) Haiimure:

a) JUIMHY BeKTopa &, ero HampapJIAIOIIME KOCHHYCHI, OPT BekTopa &
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IQJI

5 a-b, a-c, b-c, (a+2c)(3@-5b),
p axb axc, axa, (@+2c)«(za-50).
yabc, (a+2c)sa-sb)e-2b)

3. a= (1;4;_3), b= (3;_2;5), C= (3;_4; 2). HaiiuTe momans napauieiorpaMma, IoCTpOEHHO-

ro na extopax 8+ 20 i €—30 y yymer ero cropon.
4. TIpoBepbTe, SBISIOTCS JIH BEKTOPEI & (1-1-3) b= (3;0;_2), c=(-113)
5. Haiimure (3a + bXC Zaxb 5C) ecin @bc=5,

6. Jlao: Mi(0; 4); Ma(10; 3); o= 30%; S = (3; 2); 1= (4; -3); Ly ¥~ 4 +3=0.
Ly: 2x-3y+7=0
A). Hanmumure 06]111/16 YpaBHEHUS MPSAMBIX, IPOXOISIINX YEPE3

1) Touky M; nox yriom ¢ k ocu OX;
2) Touku M;u My;

KOMILJIaHApHBIMHU.

3) Touky M; mapamiesbHO BEKTOPY S

4) Ttouky M nepreHIuKyIApHO BeKTOpY 7 ;
5) touky M; nmapamienbHo IpsaMoi Ly;
6) Touky Mj neprneHauKyIsIpHO IpsiMon L.
b). Haiinute paccrossHre ot Touku M 110 nipsimoii Ly ¢ TounocTsio 110 0,01.
B). Haiinure: 1) Touky nepecedenus npsmMeix 5) u 6) ¢ TouHoctsio 110 0,01,
2) yroil MeXJly HUIMU C TOYHOCTBIO JI0 0,10.
7. Jansl Bepmuabl TeTpadapa ABCD: A(3; 4; -1), B(5; 2; 2), C(3; 1; 0), D(2; 0; -3).
A). Hanumure
1) ypaBuenue miockoctu (ABC),
2) ypaBHEHHE IJIOCKOCTH, poxosiiieit uepe3 D napamnensao (ABC).
3) KaHOHHMYECKHE M NapamMeTpudeckue ypaBHeHus peopa AD.
4) KaHOHUYECKHE U MapaMeTPUUYECKUe YPaBHEHHUS MPSIMOM, COepIKaIeld BBICOTY
DE rterpasapa.
b). Haiinure
1) yron mexay AD u DE ¢ tounoctsio 110 0,17
2) twromiaas Tpeyronbauka ABC ¢ Tounoctsro 10 0,01;
3) 00BeM TeTpa’pa ¢ TouHOCThIO 10 0,01;
4) Beicoty DE ¢ Tounoctsto 10 0,01;
5) koopaunate! ToUkH E ¢ TouHocTsio 10 0,01.

/4

Ap=—
8. TlocTpoiiTe KpUBYIO B MOJIIPHOW CHCTEME KOOPJAWHAT TI0 TOYKAM C IIIaroM 8
P =4+2c0S2¢p

9. Hcnonp3ys nmapauiebHbIi MEPEHOC CUCTEMbI KOOPIHHAT, MOCTPONUTE KPHUBYIO
4x* +y? +24x+2y+33=0

Ilpumepnvie eapuanmaul pacuemno-zpaguueckux pavom (PI'P):
PI'P Nel. ITPOU3BOJAHASA U EE IPUMEHEHUE

Bapuant 0.
3agaua 1. 3aBUCHUMOCTB ITyTH OT BPEMEHHM MPH MPSMOJIMHENHOM JIBM>)KEHUH TOUYKH 3a/1a€TCS ypaBHeE-
1
s=>t*+2t*-3
HUEM 3 ,rae S —myth B M, a L — Bpems B c. BerumcinTe ee CKOPOCTh H YCKOPEHHUE B

MOMeHT Bpemenn [ =4C,
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y=X"—4x+2

3anava 2. a) Hanummre ypaBHeHUe KacaTelbHOM K apadose B TOUKE ¢ abcuuccoi

x,=0 y
. [loctpoiite rpaduk U KacaTeIbHYIO.
2 2 _
0) Hanummure ypaBHeHUE KacaTeIbHOM K KPUBOU X" +y" —4x+2y-164=0
tamu (7; 11). TlocTpoiiTe KpUBYIO U €€ KacaTelIbHYIO.
3agaua 3. Haiigute Haubomnbliee 1 HauMEHbIIee 3HAYCHUS PYHKIIMH Ha 3aJJaHHOM OTpE3Ke

f(x)=2x-6x*-18x+7  xel[-2;2]

B €€ TOYKC C KOOpAHWHA-

1
y==x%-2x?
3anaua 4. Vccnenyiite pyHKINIO 3 Ha SKCTPEMYM U IIOCTPOMUTE €€ CXEMATHUECKUI
rpaduxk.
_(x-1)?
o - 2
3anaua 5. [IpoBeauTe noHOE MCCIEIOBAHNE M TOCTPOTE rpaduK HyHKIUN X

3apaua 6. /[ns pewienus 3a0auu coenatime cxemMamuyecKull 4epmedrc u noayyume QyHKYUOHANIbHYIO
3asucumocms no yKazanuio k 3adave. Hatioume obnacms onpedenenus 5moi pyHKyuu no CMulcy 3a-
oauu. Beruuciume 3Havenus 5moii QYHKYuu npu mpex pasiuyHvlx 3HaveHusx apeymenma. Mccnedyime
@yHKyuro Ha Haubobuee u HaumeHbuiee 3naverus. Omeemvme HA BONPOC 3A0AYU.

CCLICHI/Ie TOHHCJISI HMCCT q)OpMy MMpsAMOYT'OJIbHHUKA, 3aBCPUICHHOTO ITIOJIYKPYT'OM. HepHMeTp CCUCHUA
18 m. [Ipu xakoM paauyce MOIyKpyra IUIOIIah CeYCHUs OyIeT HanOoIbIei?
Viazanue: O6osnausme paduyc nonykpyea uepes ¥ u evipasume niowads S cevenus Kax QyHKYuio
om 1 S=5(r)
3323‘[3 7. Beruuciaure IMpEaciibl, UCIIOJIB3Ys IIPABUIIO Jlonmurans:

2x® —8x% +13x—10

lim im x-Inle* =
a) 2 X°=2x*+3x-6 . g im X In(e 1).

PI'P Ne2. MaTpuubl 1 HX IPUMEHEHHUE
Bapuant 0.

3agaua 1. Haiigute npousBeeHre MaTpHIl
2 4 -1)(1 1 -1 3

2 -1 1
03 7/]]/2 -2 0 | =2
00 -2)(1 1 -2 > 0 =8
1) - )
3 0 -4)(0 0 1 5
5 7 9|0 40 3-(4 2 0)
g =21 6)1 00 (-1

Lo olo i) gl o)l 5

3agaya 2. Beraucaure onpenenurenu

4 -1 0 11 1 2 -4 3 11 3 6
0 7 2 1 2 5 5 10 - 1 4 6
1) 0 0 3 ' 2) 1 4 25’ 3) 0 4 7 , 2) -2 -7 2’
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1 14 -8 01 2
5 0 -4 1 0 2
5)2—721 6)120
3 7 -2 5
01 4 2
A=
10 2 -4
00

3anaua 3. /lana maTpuna . Haiinute

1) A12, 2) A24' 3) det A

3anaua 4. Haiigure oOpaTHbIe 17151 MaTPHULL
1 0 O

2 7 1 -4 2 5 -1
1)(5 oj 2)(3 2] g4 7 1)

3anaua 5. Pemute cucremy a) MaTpU4YHBIM CIIOCOOOM H
0) mo popmymnam Kpamepa.

X + 3y + 2z = -7,
3X + 2y + 5z = 6,
4x + 3y + z = L

332!3‘—[3 6. Pemmre cucreMel MCTOAOM Faycca, YKa3bIBas B KAXKJAOM CJIy4a€ PAHI'M MaTpHUI] A n

(Al B). B ogHOpOAHBIX crcTeMax BBIMUIINTE (DYHIaMEHTAIbHYIO CUCTEMY PELIEHUH TaM, TJIe OHa
€CTb.

2Xx + 4y + 3z = 5 3X + 7y — 3z = 14,
- X + 2z = -3, X + 3y + 4z = 2,
1 6x + 5y + z = 21 2 2Xx + 8y + 23z = -4
X + 3y - 2z =5, X + 2y + z = 0,
2x + 5y - 4z = 8, -Xx + 3y + z = 0,
3 4x + 1lly - 8z = 3. n 2Xx + 5y + 3z = 0.

3x, +5X, +6x; —4x,= 0,
4x, +7x, +10x, -7x,= 0,
2X, +3X,  2X, - X, =

0,
X, +2X, +4x, -3x,= 0,
0



7 OLIEHOYHBIE CPE/ICTBA /IJIA ITIPOBEJIEHUA ITPOMEKYTOYHON ATTECTAITIA

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CPpEeACTBA NJIsI IPOBECACHUS l'[pOMC)KyTO‘IHOfI aTrrecranumn.

CTpyKTypHBIii
JIEMEHT
KOMIETEHIINH

[Tnanupyemsble pe3ynbTarhl 00yyde-
HUS

OneHouyHble CpeaCcTBa

OIIK-4 — roTOBHOCTBIO HCIOJIb30BATH OCHOBHbIE 3AKOHbI €CTECTBEHHOHAYYHBIX JUCHUILIUH B NPo¢ecCHOHATbHOM 1esITeJIbHOCTH, IPUM e-
HATH METO/IbI MATEMATHYECKOT0 AHAJIN3a U MO/IeJIMPOBAHMS, TEOPETHYECKOT0 H IKCIIEPUMEHTAJIBLHOI0 ccie0BaHus B pu3uKe, XUMHUH, IKO-

JIOTHH

3HaTe

- OCHOBHbIC MOJI0KEHUS TEOPUH IIpe-
JIeJIOB U HENPEPHIBHBIX (DYHKUUH,
rpaMKi OCHOBHBIX 3JIEMEHTapHBIX
(GYHKIUI 1 UX CBOMCTBA, OCHOBBI YHMC-
JICHHOT'O PELICHUS TPAHCLICHCHTHBIX
YpaBHEHU,

- OCHOBHEBIE TeopeMsl auddepenim-
AJIBHOTO ¥ UHTETPAIbHOTO UCUHCIIe-
HUSl GYHKIMNA OJTHOM U HECKOJIBKUX
NepeMEeHHBIX, MeTo/Ibl nuddepeniu-
AIBHOTO UCYUCIICHUST NCCIIEJIOBAHMS
(byHKLUI, OCHOBBI YUCICHHBIX METO-
JIOB BBIYMCIICHUS OTIPEICTICHHBIX HH-
Terpajos,

- OCHOBHBI€ THIIbI OOBIKHOBEHHBIX
nmud dhepeHInanbHBIX YPaBHEHUH U
METO/IbI X PEIICHUS,

- OCHOBHBIE MOHSITHS TEOPUU BEPOAT-
HOCTEH M MaTeMaTHYECKON CTaTHCTH-
K1

TeopeTuueckune BONPOCHI 1151 IK3AMEHOB
1 cemecTtp

UncnoBast pyHKIMS U CIIOCOOBI €€ 3aIaHMs.

OCHOBHBIE XapaKTEPUCTHKN (QYHKIIHH.

CrnoxHbIe 1 00paTHBIC ()YHKIIHH.

OnemeHTapHbIE QYHKIHIH.

[Mousitre HenpepwiBHOCTH. [Ipenen pyHKIUM B TOUKE.

ORHOCTOPOHHUE NPEJIeINBbI.

BeckoHeuHO Mabie 1 OECKOHEUHO OO0JIbINE (HYHKIHH.

CpoiicTBa npeesnioB. 3amMeuaTeNIbHbIE IPESbIL.

Heonpenenennoctu. PackpsiTie HEONIpeAEIEHHOCTEN.

CpaBHeHI/Ie OECKOHEYHO MaJIbIX. DKBUBAJIICHTHbIE OECKOHEUHO MaJjble H HX MMPUMECHCHHUC.

. CpaBHeHHe OecKOHEUHO OOJBIINX. DKBUBAICHTHBIC OECKOHEYHO OOJIBIINE U X IPUMEHEHHE.
. Touku pa3psiBa 1 UX KJIacCUPHUKALHSL.
. CpoiicTBa (yHKINH, HENPEPHIBHBIX HA OTPE3KE.

3agaun, TPUBOASIINE K MOHSITHIO TIPOU3BOJHOM.
Onpenenenue Mpou3BoJHON. ['eomeTpryecKkuil 1 MEXaHMUECKUI CMBICI IPOU3BOHOM.

. AnddepenuppyemMocts GyHKIMHI.

. Huddepeniman GyHKINN U €TO IPHMEHEHHE.

. MuddepennmpoBanne HESIBHBIX (GYHKINH.

. Muddepennmporanre napaMeTpHUECKH 3aJaHHBIX (YHKIIHH.

[IpousBonHbIe U qUddepeHIHaNBl BRICIINX MOPSIKOB.

. Teopems! o muddepeHIHPyeMBIX QYHKIHIX.
. IIpaBuno Jlonurans.
. MOHOTOHHOCTH (DYHKIIMH ¥ SKCTPEMYMBI.

Hawnbosbiire 1 HAaUMEHBIINE 3HAYEHHS (1)yHKIII/II/I Ha MPOMEIKYTKE.

. AcumnroTsl rpaduKa QyHKIHUH.
. BBINTYKJIOCTB, BOTHYTOCTh M TOYKH Neperuoa.
. IlepBooOpa3Has 1 Heonpe IeJICHHbIH HHTErpaJl.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHIIUH

[Tnanupyemsble pe3ynbTarhl 00yde-
HUS

OneHouHble CpeaCTBa

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

3aMeHa epeMEHHBIX B HEOIIPEeICHHOM UHTerpale.

HHTerpupoBanue no yacTsm.

WuTerpupoBanme pannoHATBHBIX IPOOCH.

3agaun, IPUBOAAIINE K ONIPEACICHHOMY HHTETPaTy.

OmnpeneneHHBI HHTETPAI U €70 CBOWCTBA.

®opmyna Herorona-JleitOrnma. 3aMeHa IEPEMEHHBIX B OTIPEIeIICHHOM HHTETpae.
WnTterpan ot pyHKmu ¢ pa3peBamu | pona.

Heco6ctBennbie uHTErpaiist | poaa (o 66CKOHEUHOMY MIPOMEKYTKY).
HecoOcTBennbie unrerpaist |l poga (0T pa3pbIBHBIX (QYHKIIHIA).

[Tpu3Haku cX0JMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

Matpuiibl u aeiicTBus HaJl HUMU. CBOICTBa JeHCTBUI HAll MaTpUIIAMHU.
Omnpenenurenu [ u Il nopsakos.

Omnpenenurenu N mopsaka U UX CBOWCTBA.

CucteMsl TUHEHHBIX anrebpandeckux ypasHeHui (CJIAY) 1 ux 3amuch B MaTpUYHOM BHJIE.
OOpatHas MaTpuIla U e¢ BBIYHCIICHUE.

Pemenus CJIAY MaTpU4HBIM METOJIOM.

®opmynel Kpamepa

2 cemecTp.

CkanspHOe IpOU3BENEHHUE IBYX BEKTOPOB H €r0 CBOICTBA.

BekTopHoe npousBeneHne JBYX BEKTOPOB U €r0 CBOICTBA.

CMeranHOe IPOU3BECHHUE TPEX BEKTOPOB U €T0 CBOWCTBA.

OcHoBHasl njesl aHAIUTHYECKON T€OMETPHH, IPUMEHEHHE BEKTOPHBIX TPOU3BEACHUI.
[psimas Ha naockocTu. Pa3nuuHble BUABI ypaBHEHUH NPSMON Ha MIOCKOCTH.

VYron mexay IpsMBIMU Ha IUNIOCKOCTH. PaccTosiHue OT TOUKH 10 NpsSMOH Ha MIOCKOCTH.
OmuIcC 1 ero CBOMCTBRA.

l'unep6ona u e€ cBoCTRA.

[Tapabona u e€ cBoiicTsa.

IInockocTe B npocTpaHcTBE. PazinnuHble BUIbI YpaBHEHUM IIJIOCKOCTH B IIPOCTPAHCTBE.
VYron Mexay NI0CKOCTIMU. PaccTosiHuE OT TOUKHU A0 IUIOCKOCTH.

IIpsimas B npocTpaHcTBe. PaznuuHble BUbl ypaBHEHUH IIPSIMON B IIPOCTPAHCTBE.
B3anMHOe pacnosioxkeHue MIOCKOCTH U MPSIMOM B IPOCTPAHCTBE.

[unuuapuueckue U KOHUYECKHE IOBEPXHOCTH.

IToBepxHOCTH BpalleHUs.

IToBepxHOCTH BTOPOro MOPSIKA.

Kpusas B mpocTpaHcTBe.

OyYHKITNH HECKOJIBKUX MEPEMEHHBIX: ONpEeTIeHIEe, 00IacTh ONpeIeNeH s, CIOCOOb! 3aJaHNs.
I'eomeTrpuueckoe n3obpakeHne QYHKINI HECKOIbKUX MePEMEHHBIX.

[Ipenen n HenpepHIBHOCTH (PYHKIHIH HECKOJIBKUX NEPEMEHHBIX.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHIIUH

[Tnanupyemsble pe3ynbTarhl 00yde-
HUS

OneHouHble CpeaCTBa

65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

YacTHble MpUpAILCHNUs U YaCTHBIE POU3BOJHBIC.

HduddeperunpyemMocTs QYHKIHIH HECKOIBKIX EPEMEHHBIX W TOTHBIH auddepernna.

KacaTenpHast MI0CKOCTh M HOPMAIIb K TTOBEPXHOCTH.

IIponsBonaHas Mo HaIPaBICHUIO U TPAIHUEHT.

OKkcTpeMyM (GYHKIMH HECKOIBKHUX MepeMeHHbIX. HeoOX0auMBbIe 1 JOCTATOUHBIE yCIOBHUS SKCTPEMyMa.
ITonATHE YHCIOBOTO psAna, CyMMa, CXOAUMOCTb.

[pocteiimme cBoiicTBa psgoB. HeoOXoaUMBIH IPU3HAK CXOIUMOCTH.

IIpu3Haku cpaBHEHHs CXOAMMOCTH YHCIIOBBIX PSIIOB C MOJOXKUTENbHBIMU YJICHAMHU.

IIpusnak JamamOepa cXOIUMOCTH YHCIOBBIX PAJOB C MOJIOKUTEIbHBIMHU YWICHAMHU.

PanuxaneHblit npusHak Komm cxoauMOCTH YHCIOBBIX PSIOB € MOJI0KUTEIBHBIMU YICHAMH.
WnTerpanbHblil mpu3Hak Koy cXouMOCTH YHCIOBBIX PAIOB C MOJIOKUTEIbHBIMH WICHAMH.
[puznak JlelOHuIa.

AOCOJIOTHAsI ¥ YCJIOBHASI CXOIMMOCTh YHCIOBOTO psijia.

@OyHKINOHAIBHBIA P U 007IaCTh CXOIUMOCTH.

Omnpenenenne creneHHOTo psiga. Teopema Abeds.

Paguyc cxoquMOCTH U €ro HaXOXKACHUE.

CBoICTBa CTENIEHHBIX PS/I0B.

Paznoxxenne QyHKunii B CTENEHHBIE PSIIBL.

Psnp1 Teiinopa u MakiopeHa ajist 3IeMEHTapHbBIX QYHKITUH.

[IpuMeHeHNEe CTENEHHBIX PSIIOB.

OcHoBHbIe (POpMYJIbI KOMOUHATOPUKH.

Knaccugeckas, reomerpuyeckast U CTAaTUCTHYECKAs] BEPOATHOCTH. AKCHOMAaTHYECKOE MOCTPOSHHE TEOPHUU Be-
pOSATHOCTEH.

YcoBHas BepOATHOCTb. TeopeMbl YMHOKECHHUS.

BeposiTHOCTD TOSIBIIEHHS XOTSI OBI OJJTHOTO COOBITHSI.

®dopmyIa oHOH BeposTHOCTH U popmyrna Baiteca.

Cxema beprymmm, popmyna bepHymm, HanBeposTHENIIIeE YHCIIO MOSBICHUH coOBITHS A B cxeMe bepHymm.
[Mpubmxennsle GopmyIsl B cxeme bepryim.

JuckpeTHas ciydaifHasi BEIMYMHA U CIIOCOOBI e€ 3ananus. DyHKIMS pacipeesIeHuUsI.
MateMaTHueCcKoe OKUIaHUE JUCKPETHOHN CIy4aiiHOW BEIMYMHBL U €r0 CBOMCTBA.

Jucrniepcust TMCKPETHON CiTydaifHOI BeTMUMHBI U € cBoicTBa. CpeqHee KBaJpaTHUECKOe OTKIIOHEHHE.
HemnpepriBHas ciydaiinas BeianunHa. CBoiicTBa QyHKIMH pacTipeeieHus!.

[I10THOCTB BEPOSITHOCTH HENPEPBIBHOM CIy4ailHON BEJIMUYUHBI U €€ CBOMCTBA.

UwncaoBbIe XapaKTePUCTUKN HETIPEPBIBHBIX CIIyJalHBIX BETHYNH.

PaBHOMEpHBII U NOKA3aTeIbHBIM 3aKOHBI PACIIPEEICHUS HENIPEPBIBHBIX CIIyYalHBIX BEIMYUH.
HopmainbHblii 3aKOH pacnpeaesieHus: U ero CBONCTBa

100.TTonstue o 3akone Gonpmux ynceln. Teopema bephymnm.
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CTpyKTypHBIii

[Tnanupyemsble pe3ynbTarhl 00yde-

DJICMCHT — OHCHO‘-IHBIG CpeI[CTBa
KOMIICTCHIINU
VMeTs — pemars 3aga4d O H3ydaeMbIM | IIpumepnvie npakmuueckue 3a0anus ons sKk3amena:

TEOPETUUECKH pa3zaeram;
— o0cyxnarb crnocoObl 3PQeKTHuB-
HOTO pemeHus AudhepeHITHATbHBIX
YPaBHEHHH M UX CHUCTEM; ONPEIENIATH
3¢ GEKTUBHOCTD PEUICHHUs 3a/a4H, 0-
JIYYCHHOI'0o C IIOMOMIBIO YHCJIICHHBIX
METOJIOB; PacIio3HaBaTh YPPEKTUBHBIC
pe3ynbTaThl 00pabOTKU JKCIEPUMEH-
TaJIBHBIX JAHHBIX OT HEA(PPEKTUBHBIX

-\28
1. Beruuciaurs: (l_ I) .
2. Beruucnure npeens:

4 . R —
2) "m%; mwm) fim Y2x—1-V5
xo% X 4+ 3X° + 2X x>0 COS X — COS” X x—>3 x—3
d 2 _
3. Haitnure —y s byHKIMi: a) ) = PR 6) X =Cig 2.'[ )
dx y = In(sin 2t).

5(,2
y= X mpu X = 1,03.

arcsin(2x — 4)
X’ —4

4. Beraucnure MpHOIHKESHHO
lim
5. Beruucnure npezen mo npasuny Jlomurans X2

. X—COS X
lim ———

6. [Toxaxwure, gaTo mpegen *~** X+COSX ge MoxkeT OBITH BEIUUCIICH 10 nipaBmity Jlonurans. Haiinure 3TOT npenen

JIPYTUM CIIOCOO0M.

2
x)=3-x" o Xp = .
7. K rpaduky QpyHKIHT f ( \J B €ro ToUKe ¢ abcuuccoii” 0 11'[p0B€,IleHa KacaTesibHasg. Halith miomanb
TpeyroJbHUKa, 00pPa30BaHHOTO KacaTeIbHOW U OTPe3KaMH, OTCEKaeMBIMH €F0 Ha OCSX KOOPIUHAT.

1-cosx . m) I(2x+5)-exdx.

8. Haiiti HeonpenenéHHbIA HHTETPAN.  a) I sin 3x-cos 5xdx , 6) J-
(x—sin x)?

V20 xdx
2 \/xz +5
1

10. BoI4uc/IuTh OMpEAeICHHBIH HHTErpal j4x .arcsin xdx -
0

9. BRIYMCIUTE ONpe/ieNeHHbIH HHTEeTpal

2
11. Haiitu momans (urypsl, orpanndennoil mmmmsmu: X =4, Yy~ =4X,

12. KakoB reoMeTpu4ecKHii CMBICI ONPEAEICHHOTO HHTErpaja OT JaHHOW (YHKIIMU B JJAHHOM MHTEpBaJje B JieKap-
TOBOM CUCTEME KOOPAUHAT?
13. Peumnth MaTpruHoe ypaBHeHue X+3(A-B)=4C, rae
1 3 3 8 8 6
A= B= C=
—2 -4 -7 5 ~3 9
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CTpyKTypHBIii
JIEMEHT
KOMIETEHIIUH

[Tnanupyemsble pe3ynbTarhl 00yde-
HUS

OneHouHble CpeaCTBa

14. Pemmth cucTeMbl TMHEHHBIX anreOpanyeckux ypaBHeHuH 1o Gopmynam Kpamepa, MaTpH4HBIM METOJIOM, Me-
toaoM ["aycca:

3X, +4X, +2X; =3

2X; — X, =3X; =3

X, +5X, +X; =2

15. JlaHbI KOOPAMHATHI BEPIIUH MUPAMUIBI ARAA, :

A(L3:6), A(221), A(-L01), A (-46,-3).

1) amuny pedpa Ak, ;

Haiitu:

2) yron Mexay pebpamu Ak, u Al ;
3) yron mexay pedpom AA U TPaHBIO AR ;

4) romaap TpaHu AAA :

5) o0beM NMpaMUIBL.

16.B tpeyrosapnuke ¢ BepmuHamu A(2,1), B(5,3), C(-6,5) HaiiTi AJMHY BBICOTBI M3 BEPUIMHBI A.

17. HanmcaTs KaHOHHYECKHE U TTapaMeTPHUYECKUE ypaBHEHUS IPAMOM, poxoasameii uepes Touku M(2,1,-1) u
K(3,3,-1).

18. CoctaBuTh YpaBHEHHE IUIOCKOCTH, Ipoxosieit uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

19. Jloxa3ars, 4TO MpsIMBbIE MapauIeIbHBI:

Xx+2 y-1 z {X”LV_Z:O

3 2 1, lx-y-52-8=0
20. Haiiti yronm Mexay npsmMoit, npoxoxasmiei gepe3 Touky A(-1,0,-5) u touky B(1,2,0), 1 mI10cKoCThIO X-
3y+z+5=0.

21. OnpenenuTh THIT KPUBOW 2-T0 MOPSKA K HOCTPOUTD JIMHUIO:
X? —9y? +2x+18y+73=0
2X? +3y? —4x+6y—7=0
y? —4x-2y-3=0
_ Jo_y2_\2 Yt
22. HaiiT 1 HOCTPOUTD 00J1acTh ONpeieNieHns] PYHKINU U=y9-Xx"—y" +(x-y) .

23. Haifti monubeiit auddepenuuman GpyHxuun: Z = x31n y —sin2xy.
2 =5x2y% +In(x +4y).

24. HaiiTi yacTHBIE NPOU3BOJIHBIE MEPBOTO MOpPsiaKa (YHKIHH:
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CTpyKTypHBIii
JIEMEHT
KOMIETEHIIUH

[Tnanupyemsble pe3ynbTarhl 00yde-
HUS

OneHouHble CpeaCTBa

. [,2 2
25. Hanncath ypaBHEHHE KacaTeJIbHOM INIOCKOCTH M HOPMAJIH K moBepXHOcTH Z =4/ X~ + Y~ B Touke (3, 4, 5).

26. VccnenoBath Ha okcTpeMyM QyHKIMio Z = x% — 2Xy + 4y3

27. TIpm nocraBke ¢ 3aBona Ha 6a3y 1000 paxnonmpreMHUKOB, y 55 BBIIUIN U3 cTpOos Jamibl. Haiitu BeposTHOCT
TOTO, YTO B3STHIN HayJady IPHEMHHUK OyIET NCTIPABHBIM.

28. IlaTHAMaTh S5K3aMEHAIIMOHHBIX OMIIETOB COAEPIKAT IO 2 BOIPOCA, KOTOPHIE HE MOBTOPSIOTCS, 3K3aMEHYIOIIH i~
Csl 3HAET TOJILKO 25 BompocoB. HaiiTu BeposTHOCTh TOTO, YTO SK3aMEH OyIeT CliaH, €M AJIsl TOT0 AOCTATOYHO OT-
BETUTH Ha JIBa BOIPOCA OJTHOTO OmiieTa.

29. IlpuHMaeM BEpOSTHOCTH POXKICHUS MaJIbuMKa U ICBOYKH paBHBIMH. HaiiTi BeposTHOCTB TOTrO, uTO cpenu 10
HOBOPOXICHHBIX 6 OKaXYyTCd MaJIbYUKaMHU.

30. lan 3aKkoH pacrpeleneHns: TUCKPETHOU ClIy4aifHOI BeNWYMHbL:

X: | 110 | 120 | 130 | 140 | 150
p: 101 (02|03 |02 0.2
BBIYHCIIUTh €€ MaTEMaTH4eCcKoe OXKUAaHKe, TUCIIEPCHIO U CPEeHee KBaJpaTHYeCKOe OTKIIOHEHHE.
31. Jana ¢pyHKUUS pacupeaereHNs HETPEPHIBHON CITydalfHON BETMIUHBI X

0 npu x<0
0,25x3(x+3) mpu 0O<=x<=1

F(x)= 1 npu x>1
Haiitu motHocTh pacnpenenenus f(x), mocTpouts ee rpaduk, BEpOSITHOCTD HOIAaHus B 3a1aHHbIH
untepsan [0,5; 2], Mx, Dx, O, .
32. 3amaHo pacnpe/ie/icHHe BEPOSITHOCTEH TUCKPETHON IBYMEPHOU CITyYaiHO# BEJTMUYUHBIL:
Y\ X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03
HaiiTu 3aK0HBI pacnipe/ie]IeHUs] COCTABISIONMNX, K03 QHUIIMEHT KOppesImH.

Bnanets

- MPAaKTHIECKIUMH HABBIKAMH
HCITOJIb30BaHUST MATEMaTHICCKUX
MOHATUN ¥ METOJIOB (M3y4aeMbIX
pa3elioB MaTEMaTHKH) TIPH PEIICHUU
MPUKIAIHBIX 33729,

- HaBBIKAMU 0000IIEHUS Pe3yTbTATOB
pereHus,

- C1oco0aMHu OIICHWBaHUS 3HAYMMOCTH
Y TIPAKTUIECKON MPUTOTHOCTH TTOITY-

Ilpumepnvie npuknaonsvle 3a0a4u U 3a0aHus
3anaua 1. 3aBUCUMOCTD ITyTH OT BPEMEHHU TPH MPSIMOJTMHEHHOM JABYIKEHUN TOUYKH 3371a€TCsl YPaBHECHHEM

1

s==t3+2t>-3,tme S-myTs B M, a [ - Bpems B ¢. Berumciure ee cKOpoCTh U yCKOPEHUE B MOMEHT BPEMEHH

t=4c.

3ananue 2. CocraBbTe ajJrOPUTM PELICHUS ..... 33/1a4H.

3ananue 3. [TopasMeinuisiite:

1) Bepro 11, 94TO CyMMa, pa3HOCTH M IIPOU3BEACHUE IBYX YETHBIX (DYHKINH €CTh YeTHas QyHKIHA?

2) Kako#i, B cMbICiIe YeTHOCTH, OyeT (DYyHKIHS, paBHAS IIPOU3BEICHUIO (CyMME) JIBYX HEUSTHBIX (DyHKIMH?
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CTpyKTypHBIii
JIEMEHT
KOMIETEHIIUH

[Tnanupyemsble pe3ynbTarhl 00yde-
HUS

OneHouHble CpeaCTBa

YCHHBIX PE3YJILTAaTOB

3) Mosxer i yeTHast GYHKIHS OBITH CTPOr0 MOHOTOHHO#?

3aganue 4. CucremaTu3znupyiiTe 1 0600IIUTE BCE KIFOYCBBIC MIOHATHS M IPHEMBI PEIICHNS THIIOBBIX 3a7ad 10 TeMe
«[IpomzBonHas» u «I[IpuMeHeHNE POU3BOAHON TIPH UCCIeN0BaHUN QYyHKIHIY. PesynpraT odopmure B Buze Tad-
JIMIIBL

3ananue 5. CHUMHTE BUICOPONIMK Ha TeMy «S] Haydy Bac pemaTh 3a1aqd 0 TeMe...». [I[puMepHBIil CTUCOK TeM:

1) JeficTBus HaJl KOMIDIEKCHBIMH YHCIaAMU B pa3HOU opme.

2) Beranciienne npeznenoB GyHKIMA OJHOH TepeMeHHOH.

3) Pemenne 3a1a4 Ha Mcciei0BaHNE HEMPEPHIBHOCTH (PYHKIIMHU U XapaKTEPUCTHKE TOUEK €€ pa3phiBa U T.JI.

3amaua 6. [{ys perenus 3aqaun cenaiite cxeMaTHYECKUI YepTexk U MOMy4nTe GYHKIHOHAIBHYIO 3aBUCUMOCTD 110
yKa3aHUIo K 3anave. Haiinure oOnacth onpenenenus 3Toi GpyHKINY MO CMBICITY 3a1a4i. Beranuciure 3Ha4eHus
9TO# (QYHKIMH IPH TPeX Pa3IMYHBIX 3HAUCHUSX aprymeHTa. Mccnenyliite GyHKIHMIO Ha HAHOOJbIIee 1 HANMEHBIIIEe
3HaueHusi. OTBEThTE HA BOMPOC 3a/1a4H.

«CeueHre TOHHEINS NMeeT (opMy NMPSMOYTOJIbHHIKA, 3aBEPILIEHHOTO MoJyKpyroM. [lepumerp ceuenns 18 m. [pu
KaKOM pafinyce MOJIyKpyTa IJIOMAaAb CEYCHUsI OyAeT HanOoIbIIen?»

O603HaubTE pajuyc ModyKpyra yepes | u BeIpasuTe miomas S ceuenns kak dynximio ot I S =5(n) .
3anaya 7. Ha xakoii BeICOTE ' Ha IIEHTPOM KPYIJIOTO CTOJIA pajiyca a clIeayeT IOMECTHTh JIaMITy, YTOOBI
OCBEIICHHOCTh Kpasi CToJIa Obl1a HanOOIbIIeH?

3ananue 8. [TogymaiiTe, c HOMONIBIO CPEJICTB KAKOT'O pa3jieiia MaTeMaTHKKU MOXKHO PEIIUTh CIIETYIOUIYIO 3aa4y.
«Jlnst yOOpKM CHera Ha yJuiax ropojia UCIoJb3yITCsl CHeroyoopouHble MaiinHbl. OHH paboTalOT B TEUSHUE CBET-
JIOTO BPEMEHH CYTOK C 6 10 18 4acoB ¢ MOCTOSIHHON CKOPOCThIO YOopku cHera 400 (Ms/‘l). N3menenne obbema cHe-

ds 2
— =120r -5t ",
ra, BHIIAAIONIET0 HA YIIUIBI [OPO/a B TOPOJIE B TEUYSHUE CYTOK, MOJKHO ONMCATh YPaBHEHUEM dt

S(z 24 _
rae ) — o0beM cHera (B M3), BBINABIIEro 3a BpeMs t (B gacax), 0<r<24. B yomenr Bpemenn! = 0 pa ynunax
ropoza nexut 1000 m® cHera. YcTaHOBHTE COOTBETCTBHE MEXKILY BpEMEHeM t i 0GHeMOM CHera, JIeKallero Ha yilH-

S(1)

Hax ropoja .» CocraBbTe MaTeMAaTU4YCCKYO MOJICIIb 3TOH 3aJa4yu U peuinTe e€.
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0) Ilopsinok nmpoBeaeHUs MPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJH 1 KPUTEPHH OLlCHH-
BaHMA:

[TpomesxyTodHas arTecTanus Mo AUCIUILIINHE «MaTeMaTuka» BKII0YaeT TEOPETUICCKHUE BO-
MIPOCHI, TO3BOJISIFOIINE OIICHUTh YPOBEHD YCBOCHHS O0YJAIOIIMMHUCS 3HAHUMA, U TIPAKTUYECKUE 3a7a-
HUS, BEISIBIISIFOIIUE CTETICHb COPMUPOBAHHOCTH YMEHHI U BIIAJICHUHN, POBOUTCS B (hopMe 3K3aMeHa
(1 u 2 cemecTpsl).

DK3aMeH 10 JaHHOW AMCIUIUIMHE IPOBOIUTCS B YCTHOM (popMe 10 3K3aMEHaIMOHHBIM OHJIe-
TaM, KaXKJIbIi U3 KOTOPBIX BKJIIOYAET 1 TeopeTudecKuii BOMpoC 1 ABa MPAKTUICCKUX 3a/1aHUS.

Iloxka3aTenu M KpUTEPUH OLICHMBAHUA YK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» — CTYJICHT JOJKEH I10Ka3aTh BBICOKHM ypOBEHb C(OPMHUPOBAHHOCTU
kommnereHuu OIIK -4: 3HaHMS HE TOJNBKO Ha YPOBHE BOCIIPOU3BEICHHS U OOBSICHEHUS HH(OpMAIHH,
HO U MHTEJUICKTYyaJIbHbIE HAaBBIKM (YMEHU) pEeLIeHUs IPOOJIeM U 3ajiay, HaX0XKICHHUs YHUKAJIbHBIX OT-
BETOB K IIpo0OJjieMaM, OLIEHKH U BBIHECEHUSI KPUTUUECKUX CYKICHUII;

— Ha OLEHKY «X0POoIIo» — 00y4JaroLiics 1EeMOHCTPUPYET CpelHUil ypoBeHb C(HOPMUPOBAHHO-
ctu komnereHuuu OIIK -4: ocHOBHbIE 3HaHUS, YMEHUSI OCBOEHBI, HO JIOIIYCKAIOTCSI HE3HAUNUTEIbHbIE
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs IPU aHAJIUTUYECKUX ONepalusx, HepeHoce 3HAaHUM U yMEHUH Ha
HOBBIE, HECTAH/IAPTHBIE CUTYALlUH.

— Ha OLIEHKY «Y/A0BJIETBOPHUTEJIbHO» — OOyUYaIOUIMICA IEMOHCTPUPYET MOPOTrOBBIH YPOBEHb
cpopmupoBanHoctu komrereHnu OIIK -4: B X01e KOHTPOIBHBIX MEPOIIPUATHI JTOMYCKAIOTCS OLTHO-
KU, TPOSIBIISETCS OTCYTCTBUE OTIENbHBIX 3HAaHWUN, YMEHMH, HABBIKOB, OOYYarOIMMCS HCIBITHIBAET
3HAQYUTEJIBHBIE 3aTPYJHEHHUs [IPU ONEPUPOBAHUU 3HAHUSAMM U YMEHUSIMH IIPU MX [IEPEHOCE HA HOBBIE
CUTYalUH.

— Ha OLICHKY «HEeYJ0BJIEeTBOPHTEJbHO» — O0ydaroluiics AEMOHCTPUPYET 3HaHUs He Ooiiee
20% TeopeTHYecKOro MaTepuaia, JOIMyCKaeT CYLIeCTBEHHbIE OIIMOKU, HE MOXKET I10Ka3aTh MHTEIUIEK-
TyaJIbHbIE HABBIKU PEIICHMS IPOCTHIX 3a7a4 WM HE MOXKET IIOKa3aTh 3HAHU J1a)K€ HAa YPOBHE BOCIPO-
U3BEJICHNUS U 00bACHEHHS HHPOPMALIUU.

Teopernyeckue BONPOCHI 1JI51 IK3AMEHOB

1 cemecTp

101.YucnoBast pyHKIMS U CIIOCOOBI €€ 3aaHUs.

102.OCHOBHBIE XapaKTEPUCTUKH (DYHKIIUH.

103.CioxHbIE ¥ 00paTHbIE (PYHKIUH.

104.OnemMeHTapHble QyHKIHU.

105.ITonsiTue HenpepoiBHOCTU. [Ipenen pyHkunu B Touke.

106.OTHOCTOPOHHUE MPEEIIBI.

107.beckoHeyHO Masible U OECKOHEYHO O0IbIINE (QYHKIUH.

108.CBolicTBa MpeacIoB. 3aMeuareIbHbIE NpEacbl.

109.HeonpeneneHHocTH. PackpbiTe HEOTIPEAECICHHOCTEM.

110.CpaBHEeHHE OECKOHEYHO MaJbIX. DKBHUBAJICHTHbIE OECKOHEYHO Majible U MX MpHUMEHe-
HUE.

111.CpaBHeHHE OECKOHEYHO OOJIBIINX. DKBUBAJCHTHbIE OECKOHEYHO OOJbIINE U UX INpU-
MEHEHHE.

112. To4kH pa3pbiBa U UX KiaccuuKanus.

113.CBoiicTBa (pyHKUMMH, HENPEPHIBHBIX HA OTPE3KE.

114.3amaum, OpUBOJSIINC K IOHITHIO npon:«:Boz[Hoﬁ.

115.0npeneneHne Npou3BOAHON. ['eoMeTpuUeCKnii 1 MEXaHUYECKUN CMBICI IPOU3BOIHOM.

116. lucppepenunpyemMocTsb GyHKIHIA.

117. Tuddepenunan GyHKIIUU U €0 IPUMEHEHUE.

118. I dpepenurpoBanre HEIBHBIX (YHKIIUI.

119.J/IudpdepeHnmpoBaHre mapaMeTpUIECKU 3aAaHHBIX () YHKIIHH.

120.ITpoun3zBonHbIe U TU(HEPEHITHATBI BBICIIUX TOPSIKOB.
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BUJIE.

121.TeopeMsl 0 qudGepeHITIPYEMBIX GYHKIUAX.

122.I1paBuino Jlonurans.

123.MOHOTOHHOCTH (DYHKIIH U SKCTPEMYMBI.

124.Haubomnpiirie 1 HaUMEHbIIINE 3HaYeHUs] (YHKIIMU HA TIPOMEXKYTKE.

125. AcuMnToThl rpaduka GyHKIHH.

126.BBIMyKJI0CTh, BOTHYTOCTh M TOYKH Teperuoa.

127.11lepBo0oOpa3Has U HeOoNpeAEIEHHbIM HHTETPaJL.

128.3aMeHa MEPEMEHHBIX B HEOIPEICTICHHOM UHTErpaje.
129.1HTerpupoBaHue 10 4acTsM.

130.MHTerppOBaHUE PAIMOHATILHBIX IPOOEH.

131.3aauu, NPUBOASILUE K ONPEACIEHHOMY UHTETPATLY.
132.0mnpenieNIeHHbIA HHTErPAJl U €r0 CBOMCTBA.

133.®opmyiia HetotoHa-JIeliOHMIa. 3aMeHa IEPEMEHHBIX B ONPEAEIEHHOM UHTErpase.
134.MnTerpan ot GpyHKIMM ¢ paspbiBamu | poja.

135.HecobcTBeHHbIe HHTErpaibl | pona (1o 66CKOHEYHOMY MPOMEKYTKY).
136.HecobcTBennbie unrerpaisl | poga (0T pa3peIBHBIX (PYHKIIHIA).
137.11pu3HaKu CXOUMOCTH HECOOCTBEHHBIX UHTErPAJIOB.

138.Matpuubl U AeiicTBUs Hag HUMU. CBOWCTBA IEWCTBUI Ha/l MATPULIAMH.
139.0mnpenenutenu I u Il nopsakos.

140.0OmnpenenuTenu N NOpsAJKa U UX CBOMCTBA.

141.CuctemMsbl JIMHEHHBIX anreOpanudeckux ypaBHeHUl (CJIAY) u ux 3anuch B MaTpUUHOM

142.00paTHas MaTpULIa U €€ BHIYUCIICHUE.

143.Pemienusi CJIAY MaTpuuHbIM METOJIOM.

144.®opmyinel Kpamepa

2 cemecTp.

145.CxaisipHOe POU3BEICHHE JBYX BEKTOPOB U €r0 CBOWCTBA.

146.BeKTOpHOE POU3BEACHHUE IBYX BEKTOPOB U €TI0 CBOMCTBA.

147.CMmelIaHHOe NPOU3BeAeHHUE TPEX BEKTOPOB U €r0 CBOMCTBA.

148.OcHOBHas U/ed aHATUTHYECKON T€OMETPUH, IPUMEHEHHE BEKTOPHBIX IPOU3BEICHUI.
149.1Ipsimast Ha TUIOCKOCTH. Pa3nuHbIe BUIBI YPABHEHUH ITPSAMOM Ha INIOCKOCTH.

150.YTon MeX 1y NpsMBbIMU HA INIOCKOCTH. PacCTOSIHUE OT TOUKU A0 MPSAMOM Ha INIOCKOCTH.
151.DJIIMIIC U €ro CBOMCTBA.

152.'unepOona u e€ cBoiicTaa.

153.ITapabosna u e€ cBoiicTBa.

154.11n0cKOCTh B IPOCTpAaHCTBE. PaznuyHble BUABI ypaBHEHUH INIOCKOCTU B IPOCTPAHCTBE.
155.Yron MEXAY INUIOCKOCTSIMHU. PaccrostHrEe OT TOUKH 10 INIOCKOCTH.

156.1Ipssmas B mpocTpaHcTBe. PasnuuHble BUbI YPaBHEHUN IIPSAMOM B IIPOCTPAHCTBE.
157.B3aMHO€ pacIoyOKeHUe IIJI0CKOCTH U NPSMOM B IIPOCTPAHCTBE.

158. 1 [unHAprUYECKHEe U KOHNYECKHE TOBEPXHOCTH.

159.11oBepXHOCTH BpalllcHUS.

160.IToBepXHOCTH BTOPOTO MOPSAJIKA.

161.KpuBast B mpocTpaHCTBE.

162.DYHKIIMU HECKOJIBKUX MEPEMEHHBIX: OMpefesieHne, o0aacTb ONpeaeneHus, CrocoObl

3aaaHusl.

163.I'eomeTpuueckoe uzo0pakenne GyHKIUNH HECKOJIbKUX MEPEMEHHBIX.

164.ITpenen 1 HENPEPHIBHOCTh (PYHKUUN HECKOJIBKHUX ITEPEMEHHBIX.

165.HacTHbIe pUpaNICHUs U YaCTHBIE IPOU3BOIHBIE.

166.AuddepenunpyemMocTb PyHKIMI HECKOIBKUX MTEPEMEHHBIX U MOIHbIA quddepeHuan.
167.KacarenpHas IOCKOCTh 1 HOPMaJIb K IOBEPXHOCTH.

168.1Ipon3BoaHAas 10 HAIIPABICHUIO U IPAJIUEHT.
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169.0kcTpeMyM (DYHKIMI HECKOJIBKHX IepeMeHHbIX. HeoOXxonumble U 1OCTaTOYHBIE YCIIO-
BHs DKCTPEMYMA.

170.IloHATHE YMCIOBOTO P, CYMMa, CXOAUMOCTb.

171.IIpocreiimue cBoiicTBa psaaoB. HeoOXoauMbIi TpU3HAK CXOAMMOCTH.

172.1Ipu3HaKu CpaBHEHUS CXOAUMOCTH YHUCIOBBIX PSAIOB C MOJOKUTEIBHBIMU WICHAMM.

173.ITpu3nak [lanamOepa CXOAMMOCTH YHUCIIOBBIX PAIOB C ITOJIOKUTEIBHBIMU YJICHAMHU.

174.PagukanbHbIi pu3Hak KoM ¢X0IMMOCTH YHCIIOBBIX PSIIOB C ITOJOKUTEIbHBIMU YJjle-
HaMH.

175.1nTerpanpHbiil npusHak Komm cXOAMMOCTH YHCIOBBIX PSAAOB C IOJIOKUTEIBHBIMHU
YIICHAMH.

176.ITpu3nak JleitOHuma.

177.A6coIIOTHAS U YCIOBHAS CXOJUMOCTh YUCIIOBOIO psJa.

178. OYHKIMOHAIBHBIN Psii M 00J1aCTh CXOAUMOCTH.

179.0npenenenue creneHHoro psaaa. Teopema Abens.

180.Paguyc cX0nMMOCTH U €ro HaxO0XK/JICHHUE.

181.CBOMCTBA CTEIIEHHBIX psAnoB.

182.Paznoxenne GyHKIUN B CTETICHHBIE PSIJIBL.

183.Psnp1 Telinopa u MakiiopeHa asisi 3IeMEHTapHbIX (QYHKITUH.

184.1IpuMeHEHNE CTENIEHHBIX PSAOB.

185.0cHOBHBIE (HOPMYIIBI KOMOMHATOPUKH.

186.Kitaccuueckasi, reoMeTpuueckass U CTaTUCTHUECKas BEPOATHOCTH. AKCHOMATUYECKOE
IIOCTPOEHUE TEOPUH BEPOATHOCTEH.

187.Y cil0BHas1 BEPOATHOCTh. T€OpEMBbl YMHOKEHHS.

188.BeposTHOCTD MOSIBIEHUS XOTs Obl OJJHOTO COOBITHSI.

189.®@opMyiia oJIHOM BeposiTHOCTH U popmyina baiteca.

190.Cxema bepnymu, popmyna bepHysin, HauBeposiTHelIIee YUCIO MOSABICHUNA COOBITHS
A B cxeme bepnymnu.

191.ITpubnmxennsle popmynsl B cxeme bepHymm.

192./TuckpeTHas ciay4aiiHas BeTMYMHA U cIOCO0B!I e€ 3aaanusl. OyHKIMS pacpeIeIeHHUs.

193.MaremaTu4yecKoe OKUTaHUE JUCKPETHOM CIIy4YalHOW BEJIMYMHBI U €70 CBOKWCTBA.

194./Tucniepcusi TUCKpETHOW ciay4yailHOW BenW4yMHBI U €€ cBoiicTBa. CpeaHee KBaJpaTuye-
CKO€ OTKJIOHECHHE.

195.HenpepriBHas ciaydaiiHas BennurHa. CBOMCTBA (DYHKIIMH paCIIpEICIICHHUS.

196.1110THOCTE BEPOSTHOCTH HENIPEPBIBHOU CIIy4allHON BEJIUYMHBI U €€ CBOMCTBA.

197.YucnoBble XapaKTEPUCTUKH HETIPEPBIBHBIX CIIYYaHBIX BEJTUYMH.

198.PaBHOMEpHBINM U IIOKA3aTENbHBIM 3aKOHBI PACIpPEACIICHHUsS HENPEPBIBHBIX CIIy4YalHBIX
BEJINYMH.

199.HopManbpHBIN 3aKOH paclpeieseHus U ero CBOMCTBA.

200. [TonsiTue o 3akoHe O60abIIMX yncen. Teopema beprysmim.

8 YHEBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHUE
AVCITUILVIMHBI (MOIYJIA)

a) OcHoBHas1 IUTEpPaTYypa:

1. [unayeB B. C. Bricmias maremaruka: yueOHuk / B.C. [llunayeB. — Mocksa: UH®PA-M, 2019. —
479 c. — (Bsicmiee oopazoBanue). — ISBN 978-5-16-101787-6. - Tekcr: snexTponHsiid. - URL:
https://new.znanium.com/catalog/product/990716 — (mata oopamienus: 06.10.2020). — Pexum m0-
CTyTa: JAJIs aBTOPU3. MOJIb30BaTEICH.

2. Maremaruka: yue6. mocobue / FO.M. [lanunos, JI.H. Xypbenko, I'.A. Hukonora, H.B. Hu-
ko-HoBa, C.H. Hypuesa ; moz pex. JI.H. XKyp6enxko, I'.A. Hukonooii. — Mocksa: TH®PA-M, 2019.
— 496 c. — (Bricmee oOpaszoBanme: bakanaBpuar). - ISBN 978-5-16-102130-9. - Tekcr: aneKTpoH-
HbIi. - URL: https://new.znanium.com/catalog/product/989799
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(mata oopamenus: 06.10.2020). — Pesxxum g0cTyma: isl aBTOPU3. MOJIb30BATEICH.

0) JlomosiHuTeILHAS JIUTEpATypa:

1. Teopwus BeposATHOCTEH U MaTeMaTHuUeCcKasi cTaTHCTHKA: YueOHoe nocodue / buprokosa JI.I'., boo-
puk I".1., MatBeeB B.I., - 2-e uzn. - Mocksa: HUL] MH®PA-M, 2017. - 289 c. (Bsiciee o6pazo-
Banue: bakamaBpuar) [ISBN 978-5-16-011793-5. - Tekct: oamekrponssid. - URL:
https://new.znanium.com/catalog/product/37089
(mara oopamenus: 06.10.2020). — Pexxum mocrtymna: Ui aBTOPHU3. TOJIb30BATEICH.

2. Maremaruka B mpuMepax H 3afadax: yueo. mocobue / O.M. Jlertspesa, JI.H. XKypb6enxko, I'.A. Hu-
koHoBa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: TH®PA-M, 2019. — 372 c. — (Bricmiee 06-
paszoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr: snexrponnsiid. — URL:
https://new.znanium.com/catalogproduct/989802

(mara obopamenus: 06.10.2020). — PeskuM mocTyma: ist aBTOPHU3. IMOJIb30BATEICH.

3. ®uxrenroipl, [.M. OCHOBBI MaTeMaTHUECKOTO aHaIM3a: yueOHuK: B 2 actsix / .M. dux-
TeHroibll. — 11-e u3z., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 1 — 2019. — 444 c. —
ISBN 978-5-8114-0190-1. — Tekcr : anekTpoHHbIN // DeKTpOHHO-OMOIMOTeYHAs cucTeMa «JIaHby :
[caiiT]. — URL.: https://e.lanbook.com/book/112051

(mata oopamenus: 06.10.2020). — Pexxum g0cTyma: yisi aBTOPHU3. IOJIb30BATEIICH.

4. ®uxrtenroplil, .M. OCHOBBI MaTeMaTHYECKOTO aHaIn3a: yueOHuK: B 2 yactsx / .M. dux-
tenroibll. — 10-e u3x., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 2 — 2019. — 464 ¢. —
ISBN 978-5-8114-0191-8. — TekcT: 21eKTpOHHBIIH // DIeKTpOHHO-0MOIMOTEYHast cucTeMa «JIaHbpy :
[caiiT]. — URL.: https://e.lanbook.com/book/115730

(mata oopamenus: 06.10.2020). — Pexum mocTyma: Uiss aBTOPHU3. OJIH30BATEICH.

5. lllunaues B. C. 3agaunuk o Beicuield marematuke: yued. mocodue / B.C. Illunaues. — 10-
e u3l., crepeotunt. — MockBa: MHDPA-M, 2020. — 304 c. — (Bricmiee oo6pa3oBanue). - ISBN 978-
5-16-101831-6. — Tekcrt: anekTponnsbiii. — URL: https://new.znanium.com/catalog/product/1042456

B) METOAMYCCKHE YKA3AHUS

1. I'paueBa, JI.A. OnpeneneHHblil HHTETpal: METOJUYECKHE YKa3aHUs ISl CTYI€HTOB — Maruuro-
ropck: 'OY BIIO «MI'TY um. I'.'1. HocoBax», 2010 — 12 c.

2. I'paueBa, JI.A. DreMeHTHI TMHEHHON anreOpsl, BEKTOPHOW anreOphl M aHATUTHYECKONH TeoMeT-
pun: Yue6Hoe nocobue. - Marautoropck: 'OY BITIO «MI'TVY um. I'.1. Hocoa», 2010 — 63 c.

3. Maxkcumenko, M.A. CoOwiTust 1 BeposTHOCTh. YacTh 2: Meroa. ykas. - Marautoropck: 'OY
BITIO «MI'TY um. I''M. Hocosay, 2010. — 25 c.

4. Masuenko, E.Il. IlpousBonnas u mudpdepennuan pynkuuu. IIpaktukym.- Marauroropck:
oy BIIO «MI'TY um. I'.'1. Hocoax, 2010. — 38 c.

5. Masuenko E.II. UccnenoBanue ¢pyHkuii u noctpoenue rpapukos. [Ipaktukym. — Marauro-
ropck: 'OV BIIO «MI'TY um. I''1. HocoBax, 2011. — 20 c.

r) [IlporpammHuoe odecneuenne u UHTEepHET-pecypcehi:

HaunmenoBanue .
o Ne J0rosopa CpOK JOCUCTBUA JIMIICH3UU

MS Windows 7
Professional(mms  /1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 20071y, 135 or 17.09.2007 Gecepouro
Professional
7Zip CBOOOHO pacIPOCTPaAHIEMOE OECCPOUHO
FAR Manager CBOOOIHO pacpoCTpaHsIeMoe 6eccpouHO

IIpodeccnonanbubie 6a3b1 JAHHBIX 1 HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xkypca | CchlIKa |
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https://scholar.google.ru/

Scholar)

WNudopmannonnas cucrema - Ennnoe okHO goctyna

K MH(OOPMAIIMOHHBIM pecypcam

URL: http://window.edu.ru/

DnekTpoHHas 0a3a nmepuoandeckux u3gaHui East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

DnexTpoHHbIe pecypcbl oubmrnoreku MI'TY um. I'.1.

HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

MesxayHapoHasi HAyKOMeTpHUuecKas pedepaTHBHAS
U TIOJIHOTEKCTOBAst 0a3a IaHHBIX HAyYHbIX U3JaHUN

«Web of science»

http://webofscience.com

MesxayHaponaHasi pedepaTuBHas U MOJTHOTEKCTOBAS
cripaBoyHasi 0a3a JaHHBIX HAyYHbIX W3JaHUN

http://scopus.com

MesxnyHaponHas 6a3a HOJTHOTEKCTOBBIX KypHAJIOB

Springer Journals

http://link.springer.com/

MesxayHapoaHas 6a3a ClipaBOYHBIX M3/IaHHH IO BCEM

orpacisaM 3Hanuil SpringerReference

http://www.springer.com/references

MesxnyHapoaHas pedepaTtuBHas 0a3a JaHHBIX 110 YH-
CTOM M npuKIIaaHoil matematuke ZbDMATH

http://zbmath.org/

9 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

MaTepI/IaHBHO'TeXHI/I‘ICCKOG obOecrieueHue JUCHUITIIINHBI BKIIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayJuTOpun

Y4eOHble ayAUTOpUH Ui IIPOBEIe-
HUS 3aHATUN JIEKIIMOHHOIO THUIIA

Jlocka, MyJIbTUMEIUIHBIE CPEJICTBA XPAHEHUS, Iepeayl U
IpeJICTaBIeHNs] HHPOpMallK

VY4eOHble ayIUTOpUH I ITPOBEIE-
HU NIPAKTUYECKUX 3aHATUH, TPYIIIIO-
BBIX Y MH/IUBUAYaJIbHBIX KOHCYJIbTA-
LUH, TEKYIIETO KOHTPOJIIA U IIPOMeE-
KYTOYHOM aTTEeCTallUH

Jlocka, MyJIbTUMETUIHBIN ITPOEKTOP, IKPaH

Kommeke meronnueckux pa3paboTok (pa3aaToyHOro Marte-
pHana ¥ METOJNYECKUX YKa3aHUii) H\MJIH KOMIUIEKC TECTOBBIX
3aJJaHu# 71 IOATOTOBKH U NIPOBENECHUS IPOMEKYTOUHBIX U
pyOEKHBIX KOHTPOJICH

Ilomentenus a1t caMOCTOSTEIBLHOMN
paboThl yyammxcs

[TepconanbHbie KOMITBIOTEPHI ¢ TakeTtoM MSOffice, Beixoaom
B MIHTEpHET U C TOCTYNOM B JIEKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeNnbHYIO Cpelly YHUBEPCUTETA

[Tomemenne Ui XpaHeHHs U PO H-
JAKTUYECKOT0 00CITyKUBaHUS yueO-
HOro 000pyJOBaHUS

Ixads! 1 XpaHeHUs y4eOHO-METOJMUECKON JOKyMeHTa-
1I1MH, y4eOHOro 000pyJ0BaHMs U yueOHO-HaTJISIHBIX TOCOOUI
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