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TAPCTBEHHBLIH VHUBEPCHTET HIYTEH COOBIIEHM S
(CamI'VIIC)

@Ouianan CamI'VIIC B r. Humunem Hosropojae

PACCMOTPEHA YTBEPXJIAIO
Ha 3ace/lanuK YUeHoro cosera puimnaia 3aMecTHTE b AMpeKTopa Gpuiinaia
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MaremaTuka

pabouasi nporpamma JAMCLUHILIHHBI

Hanpasnenne noarorosku 38.03.01 Dkonomuka

Hanpasnennocts (npoduiib) « IKOHOMHUKA NPEATIPUATHH
AKEe3HOJOPOKHOIO TPAHCIIOPTay

Mopma obyueHus: 3a04Has

Huzxunit Hosropon 2018



[Iporpammy cocraBuina: Karaesa JI.IO.

Pabouas nporpamma paspaborana B coorBeTcTBUU ¢ PI'OC:

®denepanbHbI TOCYapCTBEHHBIN 00pa3oBaTEIbHBIA CTaHIAPT BBICHIETO 00pa30BAHMUS
no HampabieHU0 noArotoBku 38.03.01 DOkoHOMHMKAa YTBEPXKAEH MPUKA30M
MunuctepcTBa 00pa3zoBanus u Hayku Poccuiickoit denepanmu ot «12» HOs106pst 2015 1.
Ne 1327.

Pabouass mporpamma omobpena Ha 3acemaHuu kadeapsl «OOmeoOpa3oBaTenbHbIE U
po()eCCUOHATTLHBIE TUCIIUTUIUHED).

[TpoTtokon ot «19» masg 2018 r. Ne 9.

3as. xadenpoif, KaH 1. TeXH. HAayK, npod. gﬁﬂ/; 1.B. Kacnapos
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Jluer nepeyrsepaxaenns PI1JI nas acnoanenus B ogepeanom yaeGuom roay

Pabouas nporpamma nepecmoTpena, obcyaieHa W oa06pena wia uenonnenns B 2019-2020 yue6HoM roay Ha
sacenanuy kadeaps «OGmeobpazosarenbHbie H MPOYECCHOHATLHBIE AHCLHIUTHHBD

€ UIMEHEHURMW DONOAHEHUAMU
[Tporokon ot «20» anpens 2019 1. Ne 8
3an. kadenpoii. kaHa. Tex. HayK., npodeccop {_/ W.B. Kacnapos

CornacoBaHo W NepeyTBePKACHO:
pewienmeM Yaenoro cosera punana CamI™VIIC B r. Hiknem Hosroposae
IMporokon ot «07» mas 2019 r, Ne 11

Jluer nepeyrsepxaenns PITJL aas nenoanenns B ouepeanom yaebuom roay

PaGouas nporpamma nepecmoTpena, ofcyxaena u 0a06pena s uenonuenus 8 2020-2021 yueGHom roay Ha
3aceiannu Kadeapsr «O6meobpaszopaTe/bhbie # NPODECCHOHANBHBIE IMCLHILTHHBD

C UIMEHEHUAMW OONOIHEHUAMU
ITporokon or «16» max 2020 r. Ne 9 g g‘ t i
3an. xadenapoil, kaH/. Tex. HayK., npodeccop 7/ W.B. Kacnapos

CorniacoBano 1 nepeyTsepKIaCHO:
pemenuemM Yyeroro cosera duwimana Caml'VIIC 8 r. Huxuem Hosropone
Ipotokosa ot «23» mons 2020 r. No |

Jlucr nepeyrsepxnenns PILL nas ucnonnenns B ogepeanom yaebuom roay

PaGovas nporpamma nepecmoTpena, obcyakena u ogobpena s ucnoanenus & 2021-2022 yueGHom roay Ha
sacesaHuH kadenps «ObmeobpaloBaTenbHble H MPOYECCHOHATBHBIE AHCIMIUTHHLD)

C UIMEHEHURMW OONOAHEHUAMU
[TpoTokon oT « '_(» ARA 01 9
3as. kadenpoi. kKaHa. Tex. HayK., npodeccop .B. Kacnapos
/

CornacoBaHo ¥ nepeyTBepKACHO!
pewennen Yueroro cosera hunmana CamIVIIC 8 r. Huxnem Hosropose
TMporokon ot «dof » LLsgttA 2021 r. Na 3

Jlner nepeyrsepwaenns PIIJI 1as ncnoanenus 8 ouepennom yuebuom roay

PaGouan nporpamma nepecmorpena, obcyxzeHa u ono6peHa i uenoiHenus 8 2022-2023 yuebHoM roay Ha
saceiannu Kadenpsl «O6meobpaloparebHble # NPOPECCHOHATBHBIE AHCIMIUTHHBD)
C UIMEHEHURMW DONONHEHUAMU 7.

Mpotokon ot « 78 » _LLICIE 2022 1. Ne 1L/ /) /

3as. xadenpoH, KaHj. Tex. Hayk., npodeccop ““Fryz A.B. Kacnapos
CorniacoBaHo W NepeyTBEPKIACHO:
pemernem Yuenoro cosera pumana CamlIVIIC B r. Hixuem Hosropoae

Iporokon ot «Af » LUCICF 2022 1. N -]




JIucr akryanm3annu PII «MaremaTtuka» Ha 2019-2020 yuyeOHblii roa
AKTyanu3upyercs:

pasned 7. IlepeyeHb OCHOBHOI M IONOJHUTEJIbHOM JIUTEPATYPHI

7.1. OcHoBHas UTEpaTypa

ABTOPEL 3arnaBue W3narensctBO, TOI Konunu-Bo
COCTaBUTENH
JI1.1 | Ilog o6m. pen. | Matemaruka st | Mocksa: Opaiit, 2019. - | DnekTpoHHbII
TatapHukoBa SKOHOMUCTOB : y4eOHUMK it | 593 c¢. - Pexxum mocryna: | pecypce
O.B. aKaJIEeMHYECKOTO https://urait.ru/bcode/42610
OakanaBpuara 0
7.2 JlonoiHUTEIBLHAS JIUTEPATYpa
JI2.1 | byrpos A1.C. Huddepennmanbaoe u | M.: Hayka. - 1980. - 432 c. |61
MHTETPAJIbHOE HUCUUCIICHHE:
y4eOHHK
JI2.2 | Byrpos 4.C. DneMeHTHI nuHenHou | M.: Hayka. - 1980. - 176 c. | 34
anreOppl U aHAJUTHYECKON
T€OMETPHH: YIeOHUK
JI2.3 | Janxko ILE. Bricias ~ marematuka B | M.: Onukc, OOO Mup wu | 52
yIpaXHEHUsX U 3agadax. B 2 | oopazoBanme. - 2006,
4. Y.1: yyeObHOE mocobue 2007,. - 304 c.
JI2.4 | lumages B.C. | Kypc Beicmeii maremarukm: | M.: IIpocmekr. - 2005. — | 69
y4eOHHK 600 c.
JI2.5 | unaues B.C. Beiciass ~ maremaruka Mocksa: [Opaiit, 2019. - | DneKkTpOHHBIH
yaeOHoe mocobue s By3oB | 447 c¢. - Pexxmm nmoctyma: | pecypc
https://urait.ru/bcode/51053
0

3aB. kadeapoii, KaH. TeXH. HAyK, Mpod.

AL/,

oA,

N.B. Kacnapos



https://urait.ru/bcode/426100
https://urait.ru/bcode/426100
https://urait.ru/bcode/510530
https://urait.ru/bcode/510530

JIncer akryanusanuu PIIJL «MaremaTnka» Ha 2020-2021 y4yeOHbIii rog
AKTyanu3upyercs:

pasned 7. IlepeyeHb OCHOBHO M TONOJHUTEJIbHOM JIUTEPATYPHI

7.1.0cHOBHasi IMTEPATYpPA

ABTOPEL 3arnaBue N3parenscTBO, rOx Konnu-Bo
COCTaBUTENH
JI1.1 | ITomoB A.M., | Beicimast matemaruka ans | Mocksa: HOpaiir, 2020. - | DnexTpoHHBIH
COTHHUKOB 3KOHOMHUCTOB. B 2 4. | 271 c. - Pexxum | pecypc
B.H. Yactp 1 y4eOHMK W | goctyma: https://urait.ru/bc
IIPAKTUKYM JUISI BY30B 0de/455761
JI1.2 | IlonoB A.M., | Beicinas matemaruka ans | MockBa: IOpaiit, 2020. - | DneKTpOHHBIH
COTHHUKOB SKOHOMHUCTOB. B 2 4. | 295 c. - Pexxum | pecypc
B.H. Yacte 2 yueOHMK W | goctyma: https://urait.ru/bc
IPAKTUKYM JUISI BY30B 0de/516810
7.2. J10n0JIHUTeIbHAS JIMTEPATypa
JI2.1 | TatapuukoB | Beicmas matemaruka st | MockBa: KuaoPyc, 2020. - | DieKTpoHHBIM
O.B. u gp. skoHOMUCTOB. [Ipaktuxkym | 318 c. - Pexxum pocrtyna: | pecypce
y4ueOHo-npakTudeckoe | https://book.ru/book/934311
nocobue
JI2.2 | Makapos, Briciias maremaruka: | MockBa: KuoPyc, 2020. - | DnexkTpoHHBIi
CH. Marematuueckuit ananus u | 320 c. - Pexxum pgocrtyna: | pecypce
JTUHEWHAs anrebpa: | https://www.book.ru/book/9
yaebHoe mocobue 36531

3as. kadeapoii, kKaHa. TeXH. HAyK, Npod.

AL/

H.B. Kacnapos



https://urait.ru/bcode/455761
https://urait.ru/bcode/455761
https://urait.ru/bcode/516810
https://urait.ru/bcode/516810
https://book.ru/book/934311
https://www.book.ru/book/936531
https://www.book.ru/book/936531

Jluer akryanuzanum PILT «MatemaTuka» Ha 2021-2022 y4yeOHbIi rog

AKTyanu3upyercs:

pasned 7. IlepeyeHb OCHOBHOI M IONOJHUTEJIbHOM JIUTEPATYPHI

7.1 OcHOBHasi IMTEPATypPa

ABTOPEL 3arnaBue N3parenscTBO, rO1 Konunu-Bo
COCTaBUTEIH
JI1.1 | I'mypman B.E. Teopust BepositHOcTelt | MockBa : FOpaiit, 2020. - 479 | DneKTpOHHBIH
u MaTeMaTHyecKas | C. - Pexum  nocryma: | pecypc
crarucrtuka: yudeOHuk | https://urait.ru/bcode/449646
JUIs By30B
JI1.2 | BacunbeB A.A. Teopust BepositHOcTeit | MockBa : FOpaiit, 2020. - 232 | DneKTpOHHBIHA
u MaTeMaTH4yecKas | C. - Pexum  nocryma: | pecypc
craructuka: ydyeOHuMK U | https://urait.ru/bcode/453255
IPAaKTUKYM JUIsl BY30B
7.2 JlonosiHUTE/IbHAS JIUTEPATYpPa
JI2.1 | BeuromoB E.M. Maremartuka: Mockaa : FOpaiit, 2020. - 296 c¢. | DaeKTpOHHbBIN
OCHOBHBIE - Pexxum nocryna: pecypce
MaTeMaTHYeCKHe https://urait.ru/book/matematika
CTPYKTYphI:  yueOHoe | -0snovnye-matematicheskie-
nocobue Jisi By30B struktury-454363
JI2.2 | Makapos C.H. Breicmmass  martemaruka: | MockBa : KuoPyc, 2020. - 320 | DnekTpoHHBIN
MaTeMaTHYeCKUui c. - Pexxum nocryma: pecypc
aHamM3 M JuHeHHas | https://www.book.ru/book/9365
anrebpa: yuebnoe | 31
nocooue
JI2.3 | [lonq o6m. pex. | Beicimas matematuka : | Mocksa : FOpaiit, 2020. - 478 ¢. | DneKTpOHHBIN
XpHUITyHOBOU y4eOHUK M NPaKTUKYM | - Pexum nocryna: pecypc
M.B., JUTSl BY30B https://urait.ru/bcode/450527
Hpiranox M.1.
J12.4 | lunaues B.C. Beicimass  marematuka: | Mocksa : FOpaiit, 2019. - 447 c. | DnekTpoHHbII
ydueOHOe mocobue s | - Pexxum JIOCTYyTIA: | pecypc
BY30B https://urait.ru/bcode/447322
3as. xadenpoif, kauj. TEXH. HAyK, MPod. ({jg,"é/, MU.B. Kacnapos
o



https://urait.ru/bcode/449646
https://urait.ru/bcode/453255
https://urait.ru/book/matematika-osnovnye-matematicheskie-struktury-454363
https://urait.ru/book/matematika-osnovnye-matematicheskie-struktury-454363
https://urait.ru/book/matematika-osnovnye-matematicheskie-struktury-454363
https://www.book.ru/book/936531
https://www.book.ru/book/936531
https://urait.ru/bcode/450527
https://urait.ru/bcode/447322

JIuer akryanuzanum PILJT «MatemaTuka» Ha 2022-2023 y4yeOHbIi rojg
AKTyanu3upyercs:

pasned 7. IlepeyeHb OCHOBHOI M IONOJHUTEJIbHOM JIUTEPATYPHI

7.1 OcHOBHasi IMTEPATypPa

ABTOPEL 3arnaBue N3parenscTBO, 1O Konunu-Bo
COCTaBUTEIH
JI1.1 | I'mypman B.E. Teopust BepositHocTel U | Mocksa: N3narenbcTBO | DIIEKTPOHHBIN
MaremMaTuyeckas IOpaiit, 2020. - 479 c. - pecypc
CTaTHCTHKA: yueOHuk | Pexxum J0CTyma:
JUIS By30B https://urait.ru/bcode/44964
6
JI1.2 | BacunbeB A.A. | Teopusi BepositHocTed u | MockBa: HOpaiit, 2020. - | DaeKTpOHHBII
MareMaTuyeckas 232 c. - Pexum poctyna: | pecypc
cratucThka: ydeOHumk u | https://urait.ru/bcode/45325
IIPAKTUKYM JUIsl By30B 5
7.2 lonoJiHUTEILHAS JIUTEPATypa
JI2.1 | BeuromoB E.M. | Maremaruka: ocHoBHble | MockBa: IOpaiit, 2020. - | DnekTpoHHBII
MaTeMaTUYeCKHe 296 c. - Pexxum nocryma: pecypce
CTPYKTYpBI: ydebHoe | https://urait.ru/book/matema
ocoOwue /715l By30B tika-osnovnye-
matematicheskie-struktury-
454363
JI2.2 | Makapos C.U. Boicimasi  martemaruka: | MockBa: KuoPyc, 2020. - | DnekTpoHHBbII
MareMatnyeckuii ananus | 320 c. - Pexxum gocrymna: pecypc
W JuHeWHas  anreOpa: | https://www.book.ru/book/9
yueOHoe rmocobue 36531
JI2.3 | Ilog oOmi. pen. | Beicimas martemaruka Mocksa: [Opaiit, 2020. - | DIeKTpOHHBIH
XpUITyHOBOM yu4eOHUK U mpakTukyM | 478 c. - Pexxum nocryma: pecypc
M.B., JUISl BY30B https://urait.ru/bcode/45052
Lpiranox U.1. 7
JI2.4 | lllunaues B.C. | Beicimas ~ maremaruka : | Mocksa : Opaiit, 2022. - | DneKTpoHHbII
yuebHoe Tmocobue s | 447 c. - Pexum goctyma: | pecypc
By30B / B.C. llumayes. - | https://urait.ru/bcode/48866
8-e u3n., nepepad. u gom. | 2
3aB. kadenpo#, KaH/1. TEXH. HayK, pod. Qﬁ{{/; U.B. Kacnapos
e



https://urait.ru/bcode/449646
https://urait.ru/bcode/449646
https://urait.ru/bcode/453255
https://urait.ru/bcode/453255
https://urait.ru/book/matematika-osnovnye-matematicheskie-struktury-454363
https://urait.ru/book/matematika-osnovnye-matematicheskie-struktury-454363
https://urait.ru/book/matematika-osnovnye-matematicheskie-struktury-454363
https://urait.ru/book/matematika-osnovnye-matematicheskie-struktury-454363
https://www.book.ru/book/936531
https://www.book.ru/book/936531
https://urait.ru/bcode/450527
https://urait.ru/bcode/450527
https://urait.ru/bcode/488662
https://urait.ru/bcode/488662

1. IlepedyeHb MIIAHMPYEMBIX Pe3yJbTATOB 00yUeHUS MO AUCIHHUILINHE,
COOTHECEHHBIX C INIAHUPYEeMbIMH Pe3yJIbTATAMHU OCBOCHHUSA
o0pa3oBaTeJIbHOI MPOrPaMMBbI

1.1. leau 1 3202494 JUCIUILTHHBI

[leapto  ocBoeHUst  yuyeOHOM  OUCHUIUIMHBI — «MareMarukay  SBISITCS
dbopmupoBaHre y OOyYaromerocs KOMIIETEHIIMM B COOTBETCTBHM C TPEOOBAHHUSIMU
(benepalibHOTO roCyapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHAapTa.

[enun n3ydeHus: TUCUUTLTAHBI:

- O3HAKOMJICHHE CTyJCHTOB C (yHIAMEHTAIbHBIMA MaTeMaTHYCCKUMU
00BbEKTaMH U UX CBOWCTBAMU;

- IPUOOPETEHUE CIIOCOOHOCTH MOHUMATH CYITHOCTh W 3HAYEHUE KIACCUYCCKUX U
COBPEMEHHBIX METOJ/IOB MAaTEMATUKHU MIPUMEHUTENIHHO K PEIICHUIO TPAKTUUECKUX 3a7a4
AKOHOMMUKHU;

- OBJIQJICHUE OCHOBHBIMU METOJIAMU U AJITOPUTMAMU PEIICHUS] MATEeMaTUYECKUX
3a/1a4, MPOBEJACHUI0 MAaTEMATHUUYECKUX PACUETOB, YTEHUIO MAaTEMAaTHYECKUX TEKCTOB U
bopMys, TOCTPOCHUIO MAaTeMAaTHUYECKUX (POPMYIUPOBOK, MPOBEACHHUIO JOTUYECKUX U
MaTeMaTUYeCKUX  PAaCCY>KJIEHUM, CHOCOOCTBYIOUIUMHU  YCIEIIHOMY  OCBOCHHIO
MPOQECCUOHANIBHBIX U CTICIIMATIBHBIX TUCIUTLINH.

OCHOBHBIMH 337]a4aM¥ U3YUYECHUS TUCIUILIMHBI « MaTeMaThKa siBISIIOTCS:

- OCBOCHHME OCHOBHBIX IOHSTUI U ONPEIEIICHHUIT,

- O3HAaKOMJICHHE C COBPEMEHHBIM MAaTEMaTHYECKHM ammapaToM U MeETOoAaMu
pelIeHus TUMIOBBIX 3a/aY,

- IpuoOpeTeHNEe MPAKTUUYECKUX HABBIKOB 00pabOTKa M aHAIN3a SKOHOMHYECKUX
JAHHBIX W TPUMEHEHUS METOJI0B MAaTeMaTHYECKOro aHajlu3a TNpU PELICHUH
npo¢eCCUOHANIBHBIX 33]1a4.

1.2. KomnereHuuu ody4arouierocsi, opmupyembie B pe3yJibTaTe

OCBOCHUHA TUCHUITIIMHBI

Komnerenuun, popmupyemsoie B Pe3yabTaThl ocBOeHUs! Y4eOHOM M CHMILINHBI

npouecce H3y4eHUs JUCIUIIIMHBI
OIIK-3. CrocoOHOCTBIO  BBIOPAThH | 3HATH:
UHCTPYMEHTAJIBHBIE ~ CPEICTBA  JJIA | - OCHOBHBIE IOHATHS M METOAbl MAaTeMaTH4ECKOIO
00pabOTKM SKOHOMHUYECKUX JaHHBIX B | aHalIM3a, AaHAJUTUYECKOW TeOMETpUM U  JIMHEHHOU
COOTBETCTBUU c NOCTaBJIEHHOH | anreOpbl,  AuddepeHInanbHOro ¥ MHTErpajbHOTO
3aaye, MIPOAHAIM3UPOBATh | UCUUCIEHUS, TADMOHUYECKOTO aHaIN3a, OCHOBBI TEOPUU
pe3yibTaThl pacyeToB M 0OOCHOBATh | BEPOSTHOCTEH, MaTEMaTHYECKOU CTaTUCTHKH,
MOJTy4YEHHBIE BBIBOIbI JUCKPETHON MaTeMaTuKH;
- METOJAbl M QJIrOPUTMBl pEIICHHS THUIOBBIX 3a7ad
poheCCHOHATBHON IEATETLHOCTH
YMmern:
- pewmarh CTaHIApPTHBIE 3aJaud NPOQPecCHOHANTbHON
NEATEIBHOCTM Ha OCHOBE COBPEMEHHBIX METOJOB
MaTeMaTHKH,;
- IPUMEHSATD MOJY4YEHHbIE 3HAHUA K PEIICHUIO U aHATU3Y
SKOHOMMYECKHX JIaHHBIX

Baanern:
- METOJAaMH MAaTEMaTUYECKOro OINNCaHWsS W aHalInu3a
SKOHOMHUYECKUX MPOLIECCOB




2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrPaMMbl
VueOHas mucuummaa «Maremartruka)» OTHOCUTCA K 0a3oBoil yactu bioka 1
«JlucrummuHbl (MOAYJIN)» U ABISETCS 00S13aTEIBHOM I U3YUESHUS.

Kon HaumeHoBaHue QM CHUITHHBI Koabl popmupyembix
AUCIHUTITHHBI KOMMeTEeHI Uit
OcBauBaeMasi 1M CHUILIHHA
b1.5.06 | Maremartuka | OIIK-3
IIpeniecTBy0lHe TUCIUIIHHBI
OOpa3oBarenpHas OporpaMma CpelHero  oOIero
o0pazoBaHus
JMcIUNIMHBI, 0CBaNBaeMble NapaJljie/bHO
[her |
Iocaenyomme 11 CUMNIMHBI
b1.b.14 Crarucrtuka OIIK-3
b1.B.JIB.04.01 | CraTuctuka Ha %eJIe3HOI0POKHOM TPAHCIIOPTE OIIK-3
b1.B.JIB.04.02 | O6paboTKa CTATUCTHYECKUX JTAHHBIX OIIK-3
b3.b.01 3ammTa  BBITYCKHOH  KBanM(puKauoHHoW  pabotsl, | OIIK-3
BKJIOYasi TMOATOTOBKY K TMpoIeaype 3alluThl U
pOIeTypy 3alIUTHI

3. O0beM QUCHHUIIMHBI B 32a4€THBIX eIMHHUIAX C YKa3aHHEM KOJIHYeCTBA
aKaJeMH4eCKUX YaCOB, BbIIeJIIeMbIX HA KOHTAKTHYI0 Pad0Ty 00y4arommXxcs ¢
npenoaasaresieM (10 BUAAM y4eOHBIX 3aHATHI) M HA CAMOCTOATEILHYIO padoTy

00y4arImmuxcs

3.1. PacnpenesieHue 00beMa y4eOHOI TMCUMIIMHBI HA KOHTAKTHYIO
padoTy ¢ mpenogaBareeM U CAMOCTOATEIBLHYI0 padoTy 00y4aromuxcs

Bua yue6Hoit paboThI Bcero yacos 1o Kypcsl
y4eOHOMY TUIaHy 1

OO61ast TpyA0€MKOCTh AUCIUTIINHBL:
- 4acoB 324 324
- 3aUETHBIX €IUHUI] 9 9
KonTtakTHas padora odyuawmmuxcsi ¢ npenoaaBartejieM
(BCero), yacoB 31,4 31,4
U3 Hee ayOUmopHbvle 3aHAMUs, 8Ce20 31,4 314
B T.4. JIGKITUU 12 12
ITPAKTUYECKUE 3aHATHS 16 16
nabopaTopHbIe PAOOTHI
KA 0,8 0,8
KD 2,6 2,6
CamMocTosTeIbHAs MOArOTOBKA K YK3aMeHaM 10,4 10,4
B NIEPHUOJI IK3aMEHANMOHHOI ceccrH (KOHTPOJIb)
CamocrosiTejibHasi pa6oTa 282,2 282,2
B TOM YHCJIC Ha BBINIOJIHEHUE:
KOHTPOJIBHON pabOThI 18 18
pacueTHO-rpaduIecKoi paboThI
pedepara
KypCOBOH pabOThI
KYpCOBOT'O IIPOEKTA
Bu il NpoMeKyTOYHOTO KOHTPOJIS 3a, Ok 3a, Ok
Texymuuit KOHTPOJIb (BU, KOJTHYECTBO) K(2) K(2)




4. Copepxkanme TMCUMILVIMHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TEMaM
(pa3aenam) ¢ yKkazaHueM OTBEJICHHOI0O HA HUX KOJINYeCTBA aKaJeMUYeCKHX YaCOB
¥ BUOB YUeOHBIX 3aHATHIA

4.1. Tembl U KpaTKoe cojiepKaHue Kypca

Tema 1. D1eMeHTBI JIMHEHHOM aJTreOpbI

[IpenMer mMaTeMaTHKH, €€ POJIb U MECTO B COBPEMEHHON HAayKe U TEXHHKE.
OnpenenuTenn BTOPOTO U TPETHETO MOPSIKOB, UX CBOMCTBA M BbluucicHUe. [loHsATHE
Marpunbl. JIeHCTBUSA HaAJ MAaTpULIAMHU: YMHOXXEHUE MATpPHI] Ha YHUCIO, CIIOXKEHUE U
YMHOXXE€HHE Matrpull. TpaHcnoHupoBaHue Marpull. Onpenenurenu N-ro Nopsjaka, UX
CBOMCTBA U BBIUMCIICHHE. AJreOpanueckue JOMOJMHEHUs W MHUHOpBL. OOpaTHas
Matpuia. PemeHue cucTeM JIMHEWHBIX YPaBHEHH MaTpPUYHBIM criocoOoM. Panr
MaTpulbl. BeluncieHne paira MaTpuibl ¢ TOMOIIBIO 3JIEMEHTAPHBIX MPEe0Opa3oBaHUM.
Teopema o 6azucHom muHOpe. [IoHATHE O pelIeHnH TPOU3BOJIBHBIX CUCTEM JIMHEHHBIX
ypaBHennil. Teopema Kponekepa-Kanemnn. Pemenue mNpou3BOJIBHBIX CHUCTEM
JTUHENHBIX ypaBHeHU#M MeTonoM ["aycca. [Ipouenypa HaxoxaeHus 0OpaTHON MaTpPUIIbI
MeroaoM [aycca. JIuHeiHOe BEKTOpHOE MPOCTpaHCTBO. JIuHElHbIE MpeoOpa3zoBaHus,
ux wMatpuilpl. CoOOCTBEHHbIE 3HAYEHHs] U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO
npeoOpa3zoBanud. [IpuBeneHne K KaHOHMYECKOMY BHUJy YpaBHEHUS KPUBOW BTOPOTO
MOPsJIKA.

Tema 2. Jy1eMeHTbl BEKTOPHOH aJredpbl
Jlunelinble omepauuu Hax  BeKTOpaMu. JIMHEWHO HE3aBHCHUMBIE CHCTEMBI
BeKkTOpoB. basuc. Cucrema koopaunHar. JIMHelHBIE omepanuu HaJa BEKTOPAMHU B
koopauHatax. CKaJSIpHOE TPOU3BEACHUE B TPEXMEPHOM ITPOCTPAHCTBE U €r0 CBOWCTBA.
JlnuHa BekTOpa. YTOJI MEXAYy BEKTOpaMu. BEKTOpHOE M CMEIIaHHOE MPOU3BEICHUE.

Tema. 3 AHaJINTHYECKASl T€OMETPUsE

YpaBHEHUE TMHUM HA IUIOCKOCTU. Y paBHEHUE MIPSAMOM Ha IUIOCKOCTU. PaznnuHbie
BUJbl YPABHECHUS MNPSIMOW: MO TOYKE W HANPABIIOLIEMY BEKTOPY; IO JIByM TOYKaM;
TOYKE W YIJIOBOMY KO3(pHIMEHTy; B OTpe3Kax. YpaBHEHHE MNpsIMOW MO TOYKE HU
HOpMaJbHOMY BekTOpy. OOliee ypaBHEHHE MPsSMOI Ha MIIOCKOCTU. YacTHbIe ciaydaw.
Yrom  Mexay IOpsAMBIMM  Ha  IUIOCKOCTH.  YCIIOBHsS — IApaJUICIBHOCTH U
MIEPIICHINKYJIIPHOCTH JABYX NpsAMbIX. PaccrosHue oT Touku A0 npsmoi. Kpuseie
BTOPOr0 TMOPSIIKA: OKPYKHOCTb, JIUIUIC, rumepodosna, mapadona. Mx kaHOHMYECKHE
YpaBHEHUS, OKCIEHTPUCUTET, (OKYChI, aCUMNOTOTHI, AUPEKTpHUchl. [lonsipHbie
KOODAMHATHl HA IUIOCKOCTH, UX CBS3b C JEKAPTOBBIMU KOOpJIHWHATAMHU. Y paBHEHUE
JVHAHA B TIOJIIPHOW CUCTEME KOOPAMHAT. YpPaBHEHUE MOBEPXHOCTH B NPOCTPAHCTBE.
VYpaBHeHUe MIOCKOCTH. Pa3nuuHble BUIbI YpaBHEHMS IJIOCKOCTH; OOIlee ypaBHEHUE
IJIOCKOCTU. YPAaBHEHUS JIMHUU B IPOCTPAHCTBE. Y PAaBHEHHUs IPSAMOM B IIPOCTPAHCTBE.
Yron wmexay IUIOCKOCTSMH; YroJ MEXAY TMPSIMbIMHA; YIOJd MEXIy NpsSAMOU H
IJIOCKOCTBIO. Y CIIOBHsI IApPAJUIENIBHOCTM W NEPHEHAUKYIAPHOCTH  CTATUCTHKA.
[ToBepxHOCTH BTOpOTO MOPsiAKa: chepa, SITUICOU T, TUIEPOOIOUIbI, TapaOOTOUTHI.

Tema 4. BBeaenue B MaTeMaTHYECKHI AaHAJIN3
YucnoBass MOOCIEIOBATEIBHOCTh, MPEAET YHUCIOBOM  MOCIEIOBATEIBLHOCTH.

Cy1iiecTBoBaHUE Tpejiesia MOHOTOHHOM OTpaHWYEHHOM MOciieoBaTeNbHOCTH. Hucmo e.
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Hatypanbhnsiit norapudm. [penen pynkuun B Touke, oqHOCTOpOoHHHE nipeaensl. [Ipenen
byHKIuN Ha 6ecKOHeUYHOCTH. beckoHeuHOo Manble (YHKIIMU U UX CBOWcTBAa. OCHOBHBIE
TeopeMbl 0 mnpezaenax. beckoHeuHo Oonbline QYHKIMM U UX CBOMCTBA. CBSA3b MEXAY
0ECKOHEYHO OONBIIMMU M O€CKOHEUHO MaslbiMU (yHKUMsIMU. CpaBHEHHE OECKOHEUHO
MaJlbIX. OKBHUBAQJIECHTHbIE OECKOHEYHO Maible. HenpepbhlBHOCTH (PyHKIHMHM B TOUKE.
HenpepplBHOCTE OCHOBHBIX 3JE€MEHTApHBIX (yHKUMHA. HenpepplBHOCTE CyMMBI,
IPOU3BEJICHUS, YACTHOTO U CYNEPIIO3ULIMU HENpepbIBHBIX (QyHKIUH. OAHOCTOPOHHSI
HENPEepbIBHOCTh. TOUKM pa3pbiBa GYHKIMM U UX Kiaccudukauusa. CoiicTBa (GyHKIUH,
HENPEPBIBHBIX HA OTPE3KE: OrPAaHUYEHHOCTb, CYIIECTBOBAHWE HAMOOJBILIEIO U
HAUMEHBIIIETO 3HAYEHUH, CYIECTBOBAaHUE MPOMEKYTOYHOTO 3HAYCHHUSI.

Tema 5. IndpepenunanbHoe ucyuciaenue GyHKUUN OJHON NepeMeHHOI

[TpousBogHbBIE OCHOBHBIX 3JeMEHTapHBIX GyHKIMA. [IpousBomHas CclIOXKHOU
¢byukmun.  IlpomsBognass  obpatHor — Qynkumu. Jduddepennuan  dyHKIUU.
['eomerpuueckuit cmpicn auddepennmana. [Ipoussogusie u auddepeHnansl BHICIINX
nopsinkoB. ®dopmyna Jleitbuuma. Teopemsr Posutst, Jlarpamxka, Komm. Ilpasuio
Jlonmuransa. ®dopmyna Teitmopa ¢ ocratounbiM ujeHoM B (Gopme Jlarpanxa.
[IpencraBnenne ¢Qyukmuii e, sinx, cosx, In(1+x), (1+x)* mo dQopmyne Teiinopa.
[Ipumenenue Qopmyasl Teinopa K NpUOIMKEHHBIM BbIYKUCICHUSIM. MOHOTOHHBIE
¢ynkun. TeopeMbl 0 Bo3pacTaHUM U yObIBaHUU (DYHKIIMU Ha UHTEPBaJe. DKCTPEMYMbI
¢ynknun. HeoOxoaumble ycnoBust 3kcTpemyma. OTbICKaHHE HauOOJBILIErO0 U
HAaMMEHBILIETO0 3HAYE€HUN (PYHKIUU Ha OTpe3Ke. BBIMYKIOCTh U BOTHYTOCTh Tpaduka
¢ynkunn. Touku nepernba. ACUMIITOTHI KPUBBIX: BEPTUKAJIbHbIE U HAKJIOHHBIE. O0111ast
cxema uccienoBaHus (YHKIMM M TOCTpoeHus ee rpaduka. BekTopHas ¢GyHKUIUS
CKaJisipHOro aprymenta. IIpom3BojHas, €€ TeOMETPUUYECKUUA M (PUINYECKUI CMBICIL.
[TapameTprueckrue ypaBHEHHs KPUBOM Ha IUIOCKOCTM M B IPOCTpaHCTBE. DYyHKIHNH,
3a/laHHbIE TapaAMETPUUYECKH, X TUPPEepeHIIUPOBAHKE.

Tema 6. HeonpenesieHHbI M ONpe/ieICHHbII HHTErPaJIbl

[TepBooOpa3zHas GhyHKITHS. HecoGcTBennbIe byHKIUSA UHTETPAJIBI.
Heonpenenenusiii  wHTErpan, ero cBoiicTBa. Tabmuia  OCHOBHBIX  (hopmyn
WHTETPUPOBAHUA. HenocpencrteenHoe WHTETPUPOBAHUE. NurerpupoBanue

MOJCTAaHOBKOW (3aMeHa MEepeMEHHOM) U mo 4vacTsaM. MHTerpupoBaHue palroHaIbHBIX
GyHKIMA TIyTeM pas3iioKeHUs Ha Tpocrtediue apobu. WHTerpupoBaHrWe HEKOTOPBIX
KJIACCOB TPUTOHOMETPUYECKUX (PyHKUMH. WHTErpupoBaHHe HEKOTOPHIX KIJIACCOB
MppalMOHATIBHBIX (yHKUMA. OmnpeAeneHHbld WHTErpajg Kak MpeAes HHTErpalibHON
cymMbl. OCHOBHBIE CBOMCTBA OIPENEIEHHOTO MHTerpana. [Ipon3BonHas MHTErpana mo
nepeMeHHoMy BepxHemy npeneny. Popmyna Hbtorona-JleliOnuna. Bosruucnenue
ONPENEJICHHOTO  WHTErpaja: MHTErPUPOBAaHUE IO 4YacTAM M IOACTAHOBKOM.
[Tpubin>keHHOE BBIYMCIIEHUE OMPEAEIIEHHOTO UHTEerpana: GopMyJibl MPSIMOYTOJIbHUKOB,
tpaneuuii 1 Cumncona. HecoOcTBeHHble uHTErpaibl. [IpuiiokeHus oOmpeaeseHHOTo
MHTETpaia K BBIYUCICHUIO TUIOMIA/IeH MIOCKUX (UTYp, AJTUH OYyT KPUBBIX, OOBEMOB U
TEJI IUIOIIAJIEW TOBEPXHOCTEN BpaALLCHHUS.

Tema 7 IuddepenunaibHoe ncuuciaeHne GyHKIUU HECKOJIbKHX MEePeMEeHHbIX
@DYHKIIUU HECKOJIBKUX TEPEMEHHBIX; 00JIACTh OMPEEICHHsI, CITOCOOBI 3a/IaHuA.
[Ipenen ¢ynxkumm B Touke. HempepbiBHOCTh. YacTHbIe mpupaimieHuss U YacTHHIC

Mpou3BOAHbIE. ['€OMETpUYECKU CMBICH YACTHBIX MPOU3BOJHBIX (YHKIMH JBYX
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nepemeHHbiX. llomHoe mnpupamenue u nonHbld  Auddepenunan. KacarenbHas
IJDIOCKOCTh M HOpPMajdb K TOBEPXHOCTH. ['€OMETpUYECKHMH CMBICI IIOJIHOTIO
muddepennmana (QyHKIUA JBYX TepeMeHHbIX. [IpuOiMkeHHbIE BBIUMUCICHUS C
nomoIplo mosHoro auddepennuana. YactHple NpPou3BOJHBIE W AU EpeHITHaIbI
BBICIIMX MOPSAKOB. DKCTpeMyMbl (DYHKIIMM HECKOJIbKUX MepeMeHHbIX. HeoOxonumblie
ycinoBus. POpMyIMpOBKa JOCTATOYHBIX YCIOBUW. YCIOBHBIA J3KCTpeMyM. Merton
MHOxkuTenen Jlarpanxka. IIpous3BogHas NO HaMpaBICHUI0O W TPAJAUEHT; UX CBS3b.
['eomeTpudeckuil U GU3MIECKUNA CMBICIT TPaIUCHTA.

4.2. Copep:xaHue IUCUMILIMHBI (MOIYJIs1), CTPYKTYPUPOBAHHOE 110 TeMaM

Bcero Bupl yueOHBIX 3aHsITHI
Haspamus pasienos u Tem YacoB 110 KonrakTHas pabora
yueOHoMy | (ayauropHas pabora) CP
IJIaHy JI3 113 JIP
Tema 1. DneMeHThI TMHENHON anreopbl 47 3 3 41
Tewma 2. D1eMeHThI BEKTOPHON anredpbl 42,2 3 39,2
Tema 3. AHaTUTHYECKAS TE€OMETPHS 40 40
Tema 4. BBefieHre B MaTeMaTHICCKHI aHATTN3 46 3 3 40
Tema 5. luddepennmanbuoe nucuucienue QyHKIUNA 47 3 4 40
OJIHOW ITIEPEMEHHOMN
Tema 6. HeonpeneneHHbIH W ONpeAeICHHBIN 44 3 41
WHTETPAIBI
Tema 7. [luddepennmanbuoe nucuucienue QyHKIUNA 44 3 41
HECKOJIbKUX NIEPEMEHHBIX
KA 0,8
KD 2,6
KouTpoas 10,4
Bcero 324 12 16 282,2

4.3. TemaTuKa NPAKTHYECKUX 3aHATHI

Tema npakTHYECKOTo 3aHsITUs KonngecTBo yacoB
Pemenus TMIOBBIX 3aJ1a4 110 JIMHEHHOW anredpe 3
Penienust TMIIOBBIX 3a]1a4 IO BEKTOPHOMU asiredpe 3
PenieHunst THITOBBIX 3a/1a4 MAaTEMAaTHIECKOMY aHATU3Y 3
Pemenne THNOBBIX 3a7a4 1Mo AU QPepeHINaTbHOMY HCUUCICHNUIO (YHKIIUU 4

OJIHOW ITEPEMEHHOMN

PernieHne THMOBBIX 3a7a4 TO TEME HEOMNPEICICHHBIH U OINpEIeICHHBIN 3
VHTETPAJIbI
Bcero 16

4.4. TemaTuka J1a00paTOPHBIX padoT
JlabopaTopHbie pabOThl yueOHBIM TUIAHOM HE TIPETyCMOTPEHBI.

4.5. TeMaTuka KypcoOBbIX padoT (IIPOEKTOB)
KypcoBsie paboThI (MPOEKTHI) y4€OHBIM TIIAHOM HE TTPETYCMOTPEHBI.

4.6. TemaTuka KOHTPOJIBbHBIX PadoT
Kontpoabnast padora Ne 1
Tema: DneMeHTHl BEKTOPHOU alireOpbl, AHATUTUYECKON T€OMETPUU U JIMHEUHOU
ayreOppl. DJIEMEHTBHI MAaTEMaTUYECKOTO aHAJIN3A.
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KonTpoasnasi padora Ne 2
Tema: HeonpeneneHHbli U onpeneneHHbId UHTErpaibl. OyHKIMU HECKOJIBKHAX
[IEPEMEHHBIX.

5. YuyeOHO-MeTOAMYECKOE 0O0ecIIeueHune
JJIS CAMOCTOSITEILHOM PadoThl 00yYAKOIIMXCS 10 TUCUHUILIHHE

5.1. PacnipeiesieHue 4acoB M0 TeMaM W BHIaM CAMOCTOSITEJIbHOH padoThl

Pa3znensl u Tembl Bcero gacos o Buz camocrostensHO# paboThI
y4eOHOMY TUIaHY

Tema 1. DneMEHTHI 41 CaMocCTOsATENIbHOE M3YyUEHUE OTAEIBHBIX TEM

JMHEWHOH anreOpbl yaeOHoM auTeparypsl. PaboTa co cripaBoYHOM
Y CIIEIMAJIbHOW JIUTEPATYPOU.

Tema 2. DJIeEMEHTEHI 39,2 CamMocTosTeIbHOE M3yYEHUE OTIEIbHBIX TEM

BEKTOPHOM aJIreOpsI yueOHoit muTepaTypsl. Pabora co cripaBouHOiA
Y CIICIMAJIbHON JTUTEPATYPOU.

Tema 3. Amnanuruueckas 40 CaMocTosTeIbHOE M3yUEHUE OTAEIbHBIX TEM

reoMeTpus yueOHoii muTepaTypsl. PaboTa co cripaBouHOiA
Y CIICIMAJIbHOW JIUTEPATYPOU.

Tema 4. Bsenmenue B 40 CaMocTosTeIbHOE H3yYeHUE OTACIBHBIX TEM

MaTeMaTUYeCKUil aHaJIu3 yaeOHoM auTeparypsl. PaboTa co cripaBo4YHOM
Y CIIEHUAJILHOM JINTEpaTypoOil.

Tema 5. 40 Brinosinenue KOHTPOJIbHOU paboTHI.

JuddepenunanbHoe [ToaroroBka Kk MpOMEKYTOYHOU aTTeCTallUU

UCUMCIIEHUE GbyHKIMN

OJTHOM MepeMEeHHOMN

Tema 6. HeomnpeneneHHsbii 41 Beinonuenue KOHTPOJIBHOU paboTHL.

u oTpeeNeHHbIN [ToaroroBka Kk MpPOMEKYTOYHOU aTTeCTallUN

WHTETpaJibl

Tema 7. 41 CaMocTosiTeNbHOE U3yYEHUE OTAEIbHBIX TEM

Juddepenunanbaoe yueOHoil nuTepatypsl. PaboTa co cripaBoYHOM

HCUYHUCIICHUE byHKIUN U CIIELUAJILHOM JINTEpaTypoH.

HECKOJIbKUX MEPEMEHHBIX

Bceero 282,2

5.2. IlepeyeHnb yueOHO-MeTOAMYECKOr0 0O0ecriedeHUs 1JIsl CAMOCTOSITeIbLHOM
PadoOTHI CTYIEHTOB € YKA3aHMEM MeCTa UX HAXO0K/IeHUS
- yueOHas muTeparypa - ouommoreka gumana u IbC;
- METOAMYECKHE PEKOMEH/IAllMU MO BBINOJIHEHUIO KOHTPOJBHOM paboThl - (OHJ
OLICHOYHBIX CPEJICTB,;
- METOJIMYECKUE PEKOMEHAAINU [0 CaMOCTOATEIBHON paboTe - cailT (ummana.

6. @®oHJ OLIEHOYHBIX CpeaCTB AJd NPOBCACHUSA HpOMC)l(YTO‘lHOﬁ arrecranumu
oﬁyqamnmxcsl o JIMCIUIIJIMHE

Bupl O11eHOUHBIX CPEACTB ‘ KomanuectBo
Texymuii KOHTPOJIb
KonTposbHast pabora | 2
ITIpomMeKyTOUYHBINM KOHTPOJIb
DK3aMeH 1
3auer 1

@DOH/T OTICHOYHBIX CPEJICTB MPECTABIIECH B MPHIIOKEHUH K pabodeil mporpaMme.
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7. IlepeyeHb OCHOBHOM U I0NOJHHUTEILHOM JUTEPATYPHI

7.1.0cHOBHas1 JUTEpPaTypa

ABTOPEL 3arnaBue N3narenscTBO, TOI Konnu-Bo
COCTaBUTEIH
JI1.1 | lumages B.C. | Kypc Beicuieit | Mockaa : IIpocmekr.- 2005. - | 69
MaTEeMaTHKHU: Y9eOHUK 600 c.
JI1.2 | Byrpos 4.C. Huddepenunansnoe  u | Mocksa : Hayka. - 1980.- 432 | 61
UHTETrpalbHOE c.
WCUHCIICHUE: YIeOHHUK
7.2. JlonoTHUTEIbHAS JIUTEepaTypa
JI2.1 | AnekceeB B.H. | Psupr: yuebnoe mocobue | MockBa : POAT-MHUUT. - | 30
2009. - 53 c.
JI2.2 | Byrpos 4.C. DneMeHTHI nuHerHou | MockBa : Hayka. - 1980. - | 34
anreopsl u| 176 c.
AHAJIMTUYECKOMN
TeOMETPHUH: YUeOHUK
JI2.3 | Janxo ILE. Bricmas marematuka B | MockBa : Onuke, OOO Mup | 52
yIpaXHEHUSX | 3a7adax. | 1 oopazoBanue. - 2006, 2007.
B 2 4. Y.1: yueGnoe | - 304 c.
nocobue
JI12.4 | lanko ILE. Bricmias maremaruka B | MockBa : Onukc, OOO Mup | 44
yIpaXHEHUSX | 3a7adax. | U oopazoBanue. - 2006, .- 304
B 2 4. Y.2: yueGHoe | c.
nocobune
JI2.5 | ManaxoB A. H. | Marematuka.  Breicmas | MockBa EBpa3zuiickuii | DneKTpOHHbBIN
MaTeMaTHhKa ydeOHOe | OTKpBIThI HHCTUTYT, 2009. - | pecypc
nocooue 64 c. - Pexum nocryna:
http://www.iprbookshop.ru/l
0714.html

8. Ilepeyennb pecypcoB HHPOPMAIHMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
«HTEepHET», HEOOXOTUMBIX /IJIsI 0CBOECHHS TMCIUILINHBI

1. OduunanbHelil calT punnana.

2. DnexkTpoHHas OMOIMOTEUHAs CUCTEMaA

9. MeToanuyeckue yKa3aHus /sl 00y4arOIMUXCs M0 0CBOEHUIO TUCIUNIMHBI

1. JleknoHHbIE 3aHATUS BKJIIOYAIOT B C€e0s KOHCIEKTUPOBaHUE Y4YEOHOTO
Marepuana, Ha 3aHATUSIX HEOOXOJIMMO HMMETh TEeTpajb JJI 3alMUCH U HEO0OXOIUMbIE
KaHLEJSIPCKUE TTPUHAIICKHOCTH.

2. IlpakThueckue 3aHATHS BKJIIOYAIOT B CeOs BBIMOJHECHUE Ha KOMITBIOTEpE
3aJJaHU Ha TTPAKTUYECKUE 3aHITUA IO TEME 3aHATHS.

JI71s1 TOATOTOBKY K MPAKTUYECKUM 3aHSATUSIM HEOOXOIMMO 3apaHee 03HAKOMUTHCS
C PEKOMEHJIOBaHHOU uTepaTypoit. Ha 3aHaTHN HEOOXOAMMO UMETh KOHCIEKT JICKIIUH,
METOJIMYECKUE YKA3aHMs IO BBINOJHEHUIO 3aJaHuid. Bo BpeMsi BBITIOJHEHUS 3adaHUN
CTYAEHT 3aIOJHSIET OTYET, KOTOPBIN 3all[MIIAET Yy MPENOoaaBaTelis B KOHIE 3aHATHS.

3. B pamMkax camocTosITeIbHON pPabOTHl CTYACHT JOJDKEH BBITIOJIHUTHL JBE
KOHTpOJIbHbIE pPaboThl. [Ipekae dYeMm BBIMOMHATH 3aJaHHsl KOHTPOJIBHON pPabOoTHI,
HEOOXOAMMO HW3YYUTh TEOPETUUYCCKUU MaTepHas, O3HAKOMUTHCS C METOAMYECCKUMU
YKa3aHUSIMUA TI0 BBIIOJTHEHUIO paboT. BeIMonHEeHWE W 3ammra KOHTPOJBHBIX padoT
SBJISIFOTCSI HEIIPEMEHHBIM YCJIIOBUEM ISl JONyCKa K 3K3aMeHy. BO BpeMsi BBINIOJHEHUS
KOHTPOJIHBIX ~ pab0T MOXXHO TIOJIYYUTh TPYIIOBBIE WJIA WHIUBUTYATbHBIC
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KOHCYJIBTALIMK Y TPENO1aBaTeIs.

10. [lepeyenb HH(POPMAIMOHHBIX TEXHOJIOTHii, IPOrPAMMHOI0 o0ecrevYeHus u
HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM, HCIOJIb3YeMbIX
MPH OCYIIECTBJIEHUU 00Pa30BaTEIbLHOIO MPOIECCa MO TUCIIHIIIINHE

[Ipu  ocymecTBiaeHMH  00Opa30BaTEILHOTO  IIpollecca IO JIMCIMIUIMHE
UCIIOJIB3YIOTCS  CIEAYIOIIME HMH(POPMAIMOHHBIC TEXHOJOTHH M MPOTPAMMHOE
obecrieueHue:

- JUIA TPOBEIACHUS JICKIMH, JIEMOHCTpAIlMd TIPE3CHTAlMd ©  BEJACHUS
MHTEPAaKTUBHBIX 3aHaTuii: MS PowerPoint;

- I BBIMOJIHEHUS MpakTudyeckux 3ausatuii - Microsoft Office 2010 u Bwime,
MathCad;

- U1 camocTosTenbHol paboTel crymeHToB: Windows 7 u Beime, Microsoft
Office 2010 u BeI1IE;

- s oopMIIeHHsT OTYETOB M WHOUM aokyMmeHtamuu: Microsoft Office 2010 u
BBIIIIE.

IIpogeccunonanbubie 0a3bl JAHHBIX,
HCI0JIb3yeMble JIs1 H3yYeHHUs JUCHUILINHBI (CBOOOAHBIN J0CTYII)

1. O6mepoccuiickuii MareMaTHueckuil mopran (MHPOpMaIllMOHHAs CUCTEMa) -
http://www.mathnet.ru

2. Mathcad-cnpaBounuk o BBICILIEHN MaTeMaTUKE -
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

3. Tlopran wuHTEIEKTyaJlbHOTO IIEHTpa - Hay4yHo Oubmmorexku um. E.N.
OBcsiHKMHA

https://library.narfu.ru/index.php?option=com_content&view=article&id=500&It
emid=569&lang=ru

11. Onucanue MaTepuaJIbLHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOM 1JIA
OCYLIEeCTBJICHHSI 00Pa30BaTEJbLHOI0 MPOLECCa 10 AUCHMILIMHE

11.1. TpeGoBaHus K ayTuTOPUSM (IOMEIIEeHUSIM, KAOMHETaM) /ISl IPOBEAeHH s
3aHATHH ¢ YKa3aHMEM COOTBETCTBYIOLIEI0 OCHAILCHUS

VYyeOHast ayauTopusi AJi1 NPOBEACHUS 3aHATUN JIEKIIMOHHOIO THUIA, 3aHATUN
CEMUHAPCKOT0 THUIA, TPYNINOBBIX W WHJWBUAYAIbHBIX KOHCYJIbTALMMI, TEKYILEro
KOHTPOJII M MPOMEKYTOUHOM arTecTalud - KaOuHeTr «MaremaTtukmy», ayautropust No
619. Cneumanu3upoBaHHasi MEOEIb: CTOJBI yUEHUYECKHE - 23 MIT., CTYJbs YYCHUUYECKHE
- 46 wT., OCKa HACTEHHAadA - | WIT., CTOJN Npenogasaresns - 1 mWrT., CTyJ mpenogaBarTess -
1 mr. TexHuueckue cpeacrTBa OOydeHHs, ClyKalue s MpeACTaBiICHUS y4eOHOMH
uHbopMaluu OONBIION ayAUTOPUM: TEPEHOCHOM SKpaH, IMEPEHOCHON MPOEKTOp,
HOYTOYK.  Y4eOHO-HarsiiHble  1mocoOusi,  OOeCMeYMBAIOIINE  TEeMaTHYECKUE
WUTIOCTpAIlMM, COOTBETCTBYIOIIME pabouell y4eOHOHl mporpamMme JUCHMILIUHBI -
KOMIUIEKT IJIaKaTOB. MaKeThl - MaKeThbl OObEMHBIX T€OMETPUUECKUX PUTYP.

11.2. IlepeyeHnb 1a60PATOPHOTO 000PY/I0BAHMS
JlaGopatopHoe 000opy10BaHUE HE TPEIYCMOTPEHO.
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IIpuioxkenue k padoyeil nporpamme

®OHJT
OIIEHOYHBIX CPEJCTB

10 Y4eOHOM IMCHHUIIIHHE

MATEMATHUKA
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1. IlepeyeHb KOMIIETEHUMH € YKAa3aHUEM ITANoOB UX (popMUPOBaHUA B
npouecce 0CBOCHUS Y4eOHON JUCHUNIIMHBI

1.1. Ilepeyenb KOMNIETEHIIM A
OIIK-3. CriocoOHOCTHIO BBIOpAaTh MHCTPYMEHTAJIbHBIE CPEICTBa i1 00padOTKU
HPKOHOMUYECKUX JTAaHHBIX B COOTBETCTBUH C TIOCTABICHHOW 3a/1aueii, MpoaHaTM3UPOBATh
pe3yNIbTaThl PACU€TOB M 00OCHOBATH IMOTYYCHHBIE BBIBO/IBI.

1.2. Drtanbl GpopMuUpoBaHNS KOMIIETEHIUI B MpoLecce
OCBOCHHUS YUeOHOM IMCHUILIHHBI
HaumeHnoBaHue 3Tana Copep:xanue yTana Koabl ¢popmupyembix
(BUIBI Y4eOHO# padoThI) Ha Tane KoMIeTeHIH
Oran 1. ®opmupoBanue | Jlekiuu, camocrosiTenbHas padora OIIK-3
TEOPETHYECKOM 0a3bl SHAHUI CTYJICHTOB C TEOPETUYECKOU 0a30ii,
IIPaKTUYECKHUE 3aHATH
Oran 2. ®opmupoBanue ymennii | [Ipaktuueckue 3anatus OI1K-3
Oran 3. @opMUpOBaHUE HABHIKOB | BhINOIHEHNE KOHTPOJIBHBIX padoT OIIK-3
MPAKTUYECKOTO  UCIOJIb30BaHUS
3HAHUU U YMEHUI
Ortan 4. [lpoBepka ycBOEHHOTO | 3amMTa  KOHTPOJIBHBIX  paboT, OIlK-3
MaTepuaia 3a4eT, SK3aMeH
2. Onucanue nokasarejei u KPpUTEPpHUEB OLICHUBAHUA KOMIIeTeHIII/Iﬁ Ha

PA3JINYHBIX ITanax ux (l)OpMPIpOBaHI/ISI, OIINCaHMUC IIKAJ OICHUBAHUA

2.1. Iloka3areau u KPUTEPHUHU OLICHUBAHUA KOMHCTCHHIflﬁ

Ha PAa3/IMYHBIX 3Talmax mx (1)0 DMHUPOBaAHUA
Oran Kog IToka3zaTenu Kpurepun CrniocoOsl
bopMuUpOBaHUS | KOMIIETEHLIUU OLICHUBAHMUS OLIEHKH
KOMIIETEHIINH KOMIIETEHIINH
Oran 1. OIIK-3 - MoceleHue| - HaJW4yue | yCTHBIN OTBET
dopmupoBaHue JIEKIMOHHBIX 3aHSITHH,| KOHCIEKTA JIEKIUH
TEOPETUYECKON MPaKTUYECKUX [0 BCEM TeMawm,
0a3bl 3HAaHUH 3aHATHH; BBIHECEHHbIM  Ha
- BEJIEHUE KOHCIIEKTa| JEKIIHOHHOE
JICKITUI; o0CyXIeHHe;
- y4dacTHe B |- aKTUBHOE
00CyXJIEeHUH ydacTHe CTyIEHTa
TEOPETUUECKUX B 00CyXIeHUU
BOIIPOCOB  TEM  HA | TEOPETUUECKUX
KaKJIOM BOIIPOCOB
MIPaKTUYECKOM
3aHSITUU
Oran 2. OIIK-3 - BBIIIOJIHEHUE | - YCIICIIHOE | OTYET o
dopmupoBaHue MPaKTUYECKUX CaMOCTOSITENIbHOE | MPAKTUYECKOMY
yMEHUuM 3aJlaHui BBINIOJIHEHUE 3aHSTHIO
(pemenue MPaAKTHYECKUX
3a1a4u 1o 3aJaHu’
o0pasiry)
Oran 3. OIIK-3 - HAJIM4YUe IPABUWIBHO | - KOHTPOJIbHBIE | KOHTPOJIbHBIE
dopMHpOBaHHE BBIITOJITHEHHBIX paboThI UMEIOT | paboThl
HaBBIKOB KOHTPOJIbHBIX pa0OT | MOJOKUTEIbHYIO
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MPaKTUYECKOTrO pELEH3HUI0 U
HCIIOJIb30BaHUs JOTTYIIIEHbI K
3HAHUU 51 3aIlUTE
YMEHHI
Ortan 4. OIIK-3 - yCIEIIHas 3alluTa | - OTBEThl Ha BCE | YCTHBIN OTBET
[IpoBepka KOHTPOJBHBIX pabOT; | BOMPOCHI o
YCBOEHHOTO - 3a4eT, KOHTPOJIbHBIM
MaTepuaia - 9K3aMeH pabotam;
- pelieHue
TUTIOBBIX 337144,
- OTBETHI Ha
BOMPOCH K 3aueTy,
9K3aMEHY
2.2. Kpurtepuu oueHMBaHUS KOMIETEHIUIA 10 YPOBHIO UX ¢(DOPMHUPOBAHHOCTH
Kon YpoBHU chOpMHUPOBAHHOCTH KOMIETEHITHI
KOMIIETEHIINH 0a30BbIN cpenHui BBICOKUM
OIIK-3 3HaTh: 3HaTh: 3HaTh:
- OCHOBHBIC TOHSTHUSI W | - OCHOBHBIC MOHSTUS M | - OCHOBHBIE TIOHATUA U
METO/IbI METO/IbI METO/JBl  MaTeMaTH4YE€CKOTO
MaTeMaTHUYECKOTO MaTeMaTHYeCKOro aHaiu3a, aHAJIMTUYECKOU
aHaM3a, aHaAJIMTHYECKOM | aHaJIM3a, reOMETpUU M JIMHEWHOU
TEOMETPUH U JMHEWHOHN | aHAIUTUYECKOU anreopsl,
anreOpsl, TeOMETPHUH U JTUHEHHOW | quddepeHInaIbHOro u
muddepeHIManbsHOr0 U | anredpsl, UHTETPAIbHOTO HMCUUCIICHUS,
HWHTETPAILHOTO G GHepeHIMATEHOTO U | METOJIBI u AITOPUTMBI
UCUHCTICHUS HMHTErpajibHOTO pellieHusT THUIOBBIX  3a]ad
Ymern: HCYHCIICHUS npodeccnoHaIbHON
- pemiatb CTAaHJAPTHBIE | YMeTh: JeATEIbHOCTH
3a/1auu - pemarbh CTaHJAApTHHIE | YMeTh:
npodeccuoHaNbHOM 3a/1aun - pewmaTb  CTaHAApPTHBIE
JESITEIbHOCTH Ha OCHOBE | MPO(eCcCHOHATILHON 3ajau  IpodeccuoHaIbHOM
COBPEMEHHBIX  METOJIOB | J€ATEIbHOCTH Ha | IeATEIbHOCTH HA  OCHOBE
MaTeMaTUKU OCHOBE COBPEMEHHBIX | COBPEMEHHBIX METO/IOB
Baaners: METOJ0B MaTeMaTUKH MaTEeMaTUKH, MIPUMEHSATH
- MeTonamu | Baagern: MOJYyYeHHbIE  3HAaHUS K
MaTeMaTUu4eCcKoro - METOJAMH | PEIICHUIO u aHaIn3y
ONMMCAHHWA W  aHaIMU3a | MAaTEMAaTUYECKOTO SKOHOMHUYECKHX JaHHBIX
SKOHOMUYECKHUX onucaHusi W aHanusa | Baagern:
MIPOLIECCOB SKOHOMMYECKUX - METOaMH1

IponeccoB

MAaTEMATHYCCKOI0O OIMHUCaHUsA
n aHajiu3a JSKOHOMHYCCKHX
IIpOICCCOB

2.

3. kanbl oueHnBaHus (POPMUPOBAHUS KOMIIETEHIIHIA

a) llIxana oneHMBaHUA IK3aMeHA

Ixama oneHUBaHUA

Kpurepuu onieHuBaHUs

O1LEeHKa «OTINYHO)

CryneHt obnamaer riryOOKMMH M TPOYHBIMH 3HAHHUSIMHU MPOTPAMMHOTO
MaTepHuaia; JeMOHCTPUPYET IOJIHOE COOTBETCTBUE 3HAHUN, YMEHMHA M
HABBIKOB TIOKA3aTesIM W KPUTEPHSIM
(bopmMHpyeMOM TUCHUIUIMHON ypoBHE. [Ipu oTBeTE Ha /1Ba TEOPETUUECKUX
BOTIPOCa TPOJEMOHCTPHUPOBAT HCYEPIBIBAIOIIEE, IOCIEOBATEIIEHOE W
JIOTHYECKU CTPOHHOE U3JI0KEHHUE; MPABIIIbHO C(HOPMYITHPOBAI HOHATHS U

OILICHUBAaHUA KOMIICTCHIIMM Ha
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3aKOHOMEPHOCTM [0  BOINpPOCAaM;  HCIHOJBb30BaJl  INPUMEPHl U3
JOTIOJTHUTEIBHOM  JIUTEpAaTypbl W MPAKTUKH; CAENal BBIBOJ IO
u3jaraeMomMy Matepuainy. Penm 3agady npaBUIIbHO.

OneHka «xopouo»

CrynmeHT oO0nagaer AOCTAaTOYHO TOJHBIM 3HAHHEM MPOrPaMMHOTO
MaTepuaia; JIeMOHCTPUPYET MOJHOE COOTBETCTBUE 3HAHUM, YMEHUU U
HaBBIKOB TOKAa3aTeNsIM MU KPUTEPUSM OILICHUBAHUS KOMIETCHIIMI Ha
dbopMupyeMoM JHMCUMIUIMHONM ypoBHe. Ero orBer mpencrasiser
IpPaMOTHOE M3JIOKEHHE Y4eOHOr0 MaTepuaa 1o CyIecTBY; OTCYTCTBYIOT
CYLIECTBEHHbIE HETOYHOCTU B (HOPMYIMPOBAHHUM IOHSATUH; MPaBUIBHO
MIPUMEHEHBI TEOPETUUYECKHE MOJIOKEHUS, MOATBEPKACHHbIE TPUMEpPaMU;
C/IeNIaH BBIBOJ; JIBa TEOPETUYECKUX BOIIPOCA OCBEILEHBI IMOJHOCTHIO WM
OJIMH BOIPOC OCBEIIEH MOJIHOCTHIO, @ BTOPOM TOBOJUTCS JIO JIOTUYECKOTO
3aBepLICHMs IIPU HABOJSAIIMX BOIIpOcax mpernonasarens. Pemmnn 3anauy.
IIpu oTBeTe HA JONOTHUTEIbHBIE BOIPOCH! JOMYCKAET HETOUHOCTH.

OneHka

«YZOBJIETBOPUTEIILHO

Teopernueckoe conepkaHWE JTUCHUIUIMHBI OCBOCHO YAaCTUYHO, HO
mpoOiieMbl HE  HOCAT NPUHIOUMUAIBHOTO  Xapakrepa. CrymeHT
JEMOHCTPUPYET HETOJIHOE COOTBETCTBHE 3HAHWI, YMCHHUH W HaBBIKOB
MOKA3aTeNsIM U KPUTEPHSIM OIICHUBAHUS KOMIICTCHIINN Ha ()OPMUPYEMOM
JIUCHUIUIMHOW ~ YpOBHE:  JIONYCKAKOTCS  3HAYUTEIbHBIE  ONIMOKH,
MIPOSIBIIICTCS. OTCYTCTBUE 3HAHWUW IO psiy BompocoB. OauH BOIPOC
pa3o0paH MOJHOCTBIO, BTOPOM HAvaT, HO HE 3aBEpIlCH /10 KOHIA. Pemun
3amauy Ha 50%. 3aTpyaHsIEeTCs OTBEYaTh HA JOTOJHUTEIbHBIC BOIPOCHI.

OueHka

CTy,Z[eHT HC 3HACT 3HAYUUTCIIbHYIHO YaCTb IPOrpaMMHOI'O MaTEpHaJIa,

«CHCYHAOBJICTBOPUTCIILHO» | JOMYCTUJI CYIICCTBCHHBLIC OIIMOKH B mponuecce M3JI0KCHUA; HC YMECT

BBIICIUTh [JIABHOE M CHENaTh BBIBOJ; IPUBOJUT  OLIMOOYHBIE
OIIpEZICIICHNUs; HU OJMH BOIIPOC HE PACCMOTPEH 10 KOHIA, HABOIAIINME
Bonpocel  He  nomoraroT.  CTyAeHT  OEMOHCTPUPYET  SBHYIO
HEJOCTATOYHOCTh WJIA IIOJIHOE€ OTCYTCTBHE 3HAaHUM, YMEHUH U HAaBBIKOB
Ha 3a/IaHHOM YpOBHE c()OPMHUPOBAHHOCTH KOMIETEHIIUH.

0) lIkajia oueHNBaHUs 3a4eTa

[Ixana orteHnBaHus

Kpurepuu onieHuBanus

3auTeHo

CryneHr:

- IPOYHO YCBOWJI NIPEAYCMOTPEHHOM MPOrpaMMOi MaTepHalr,

- IPaBUJIBHO, apT'YMEHTUPOBAHO OTBETUJI HA BCE BOIIPOCHI;

- TIOKa3aJ TJIyOOKHE CHCTEMAaTH3WPOBAHHBIC 3HAHMS, BIAJEET MPUEMaMH
pPacCyXJIeHHUsI M COIOCTAaBJISET MaTepHall U3 Pa3HbIX MCTOYHHKOB: TEOPUIO
CBA3BIBACT C TIPAKTUKOW, JAPYTMMH TEMaMU JaHHOTO Kypca, IpYyrux
M3y4aeMbIX MPEIMETOB,;

- 0€3 OmMOOK BBITIOJHUJ MPAKTUYECKOE 3a/JaHNe

He 3aureno

BricTaBnsiercs cTyneHTy, KoTopblii He cmpaBuics ¢ 50% BompocoB u
3ajaHui Omsiera, B OTBETaX Ha JAPYrve BOIPOCHI JIOMYCTUJ CYIIECTBEHHBIE
ommnOku. He MoxeT OTBeTUTh Ha  JONOJHHUTEIBHBIE  BOIPOCHI,

MPCAJTOKCHHBIC IMTPEIIOJaBaTCIICM.

B) llIkayia oueHMBAHUS KOHTPOJIbHBIX padoT

[Ixana orteHnBanus

Kpurepun oniennBanus

3autreHo

Bce Teoperudeckue BOMPOCH PaCKPHITO MOTHOCTHIO, H3T0KEHBI JIOTHYHO H
nocienoBarensHo. [IpoBenmeH aHanmm3, cucTeMaTu3amus W 00oOImeHue
JTUTEPATypPHBIX UCTOYHUKOB. 3aJaHUsI PEIICHBI MPABUIHHO

He 3aureno

TeopeTquCKHe BOIIPOCHI HE PACKPBITEI UJIN UMECIOTCA CEPHLE3HBIC OmuOKU 1
HCTOYHOCTH IIPpU H3JIOKCHHUHU OTBCTA Ha BOIIPOCHI. HpaBI/IHBHO peUICHO

menee 50 % 3amanunii
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3. TunoBble KOHTPOJIbLHBIE 32JAHNS U MHbIE MaTEePHAJIbI, HEOOXOAUMBbIE ISl
OLICHKM 3HAHMH, YMEHUH, HABbIKOB, XapPAKTEePU3YIOLIHX 3Tanbl GopMUPOBAHUSA

KOMIIeTeH Uil
Kon Otanbl HOPMUPOBAHHS TumnoBsie 3a7aHUs
KOMIICTCHITHH KOMIIETCHITUHT (oLIeHOYHBIE CPEJICTBA)

OIIK-3 Ortan 1. ®opMUPOBAHUE | - YCTHBIN OTBET
TEOPETUIECKON 0a3bl 3HAHUIA
Oran 2. ®opMupoBaHHME YMEHHH | - TPAKTUYECKOE 3aHATHE (METOIUYCCKHE
(penreHue 3amaun Mo 0Opasiry) PEKOMEH/Ialluu JUTSt MIPOBEICHUS

MIPAKTUYECKUX 3aHATUN)

Oran 3. ®opMmHpoBaHHE HABBIKOB | - KOHTPOJIbHBIE pAOOTHI: IEPEUYEHb TEM U
MPAKTUYECKOTO UCIIONB30BAaHUS | 3alaHUi  TO0  BapuaHTaMm  (METOJUYECKHE
3HAHUN U YMEHUH PEKOMEHIalliN )
Oran 4. IlpoBepka YCBOEHHOTO |- BONPOCHI K DK3aMEHY U  3a4yeTy
Marepuaia (mpunoxxenue 1).

4, MeTouuquRne MaTepHaJIbl, ONIPpEAC/IAIOIIHUE MPOUECAYPHI ONCHUBAHUA

3HAHU, YMEHUI U HABBIKOB
JK3aMeH

[IpoBOoAMTCS B 3alaHHBIN CPOK, COTJIACHO rpaduky yueOHOro mpoiecca. JK3aMeH
npoxoaut B (opme cobecemoBaHuss 1O OwieraM, B KOTOpbIE BKIJIIOYAIOTCS
TeopeTHuYecKkrue BOMpOCchl. [lpu BBICTABIEHWHM OIEHOK YYHUTHIBAETCS YPOBEHBb
MPUOOPETEHHBIX KOMIETEHIUN CTyAeHTa. AyIUTOPHOE BpEMs, OTBEJCHHOE CTYJIECHTY,
Ha MOJATrOTOBKY - 30 MUH.

3auer

[IpoBomuTCcs B 3aaHHBIA CPOK, cOorjacHO rpaduky ydeOHOro mpoiiecca. 3ader
COCTOUT M3 JABYX 4YacTEW: NMPAKTUUYECKOM M TEOpeTHYeCKOou. Bo Bpems BBINOJHEHUS
MMPAKTUYECKOM YacTH CTYAEHT JOJDKEH pEIINTh THUIIOBBIE 33Ja4d  BbIJAaHHBIC
MpenojiaBaTesieM, a TeopeTHdeckas npoxoauT B ¢opme cobecenoBaHusi. Bo Bpems
3ayera CTYACHT JAOJDKEH 3HAThb OCHOBHBIE TaONMIBI M MPaBWIA JJISI BBIYUCICHUS
MPEAENIOB, MHTETPajOB U MPOU3BOAHBIX. 3HATH CXEMY MCCIEAOBaHUS (PYHKUUU. YMETh
MPUBOJANTh K KAHOHUYECKOMY BUJY YPAaBHEHHsI KPUBBIX BTOPOrO MOPSAJKA, BBIYUCIAThH
OTIpEeECNUTENIb U pelIaTh CUCTEMbl JIMHEHHBIX aireOpandyeckux ypaBHEHUN METOJIOM
Kpamepa u ['aycca. 3HaTh cBOMCTBA MAaTPUIL U ONIPEACIIUTENECH.

3adeTr BBICTABJISAETCS MOCIIE BBINOJHEHUS CTYyJIEHTOM TUIIOBBIX 3a]1a4, BBIJAHHBIX
npenojaBaTesieM 0 U3y4aeMbIM TEMaM U 3alUThl KOHTPOJIbHBIX PaloT.

KonTposabHbie padoThl

DTO BHEAYNUTOPHBIA BHJ CAaMOCTOSITEIIBHOW PaboThl cTyAeHTOB. KOHTponbHBIC
paboThI O TUCUHUILIIMHE COCTABJIEHBI B COOTBETCTBUHU C IMPOTPaMMOM Kypca U BKIIIOUAET
B ce0sl ciienyrolue 3a1aHusl:

Kontpoabnast padora Ne 1

Tema: DneMeHTHl BEKTOPHOU alireOpbl, aHATUTUYECKON T€OMETPUU U JIMHEUHOU
anreOpbl. DIEMEHThI MAaTEMaTHYECKOTO aHAJIU3a.

Kourpoabnasi pa6ora Ne 2
Tema: Heomnpenenennbiii u onpeaeneHHbli MHTErpayibl. DyHKIIMU HECKOJIBKHUX
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IIEPEMEHHBIX.

IIpakTnyeckue 3aHATHS

[IpakTrueckue 3aHATUS - METOJ PEHPOAYKTUBHOTO 00yUYeHHUs, 00ecreynBatomuii
CBSA3b TEOPUM M TPAKTUKU, COJCHCTBYIOLIMN BBIPAOOTKE Yy CTYACHTOB YMEHHUH U
HaBBIKOB NPUMEHEHUS 3HAHUW, MOJYYEHHBIX HA JIEKIUH M B XOAE CAMOCTOSITEIbHOU
paboTHI.

[ens paboT - mpuoOpeTeHne HaBBIKOB PEILICHUS TUIOBBIX 33/1a4 aHAJTUTHYECKU U
C MCIOJIb30BaHUEM MPUKIAJTHOTO IPOTPAMMHOTO 00eCIIeUeHUSI.
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Ipuioxenue 1
BOITPOCHI K OK3AMEHY

Bonpocs! 17151 npoBepku ypoBHsi 00yueHHOCTH «3HATD»

CTyneHT AOJDKEH 3HaTh OCHOBHBIEC MTPABUJIA M METOJIBI PEIICHUS TUIOBBIX 3a/1ad4,
BJIa/IETh CIIOCOOHOCTBIO peliaTh 3a/1a4u NpoPecCHOHANBHON JIEATETHOCTH HA OCHOBE
UH(GOPMAITMOHHON KYJBTYpbl ¢ MPUMEHEHUEM HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUM M CHOCOOHOCTBIO COOJIOJaTh OCHOBHBIE TpeOoBaHUS MHGOPMAIIMOHHON
0€30MacHOCTH, B TOM YHCJIE 3alIUTHl TOCYJapCTBEHHOM TaliHBI.

1. Onpenenurens.

2. [Topsimok onpenenurens.

3. [IpaBuiio TPEYroJbHUKOB.

4. TpeyronbHbIN ONPEIETUTED.

5. YUTo mpou30UAET CO 3HAYECHUEM OIPEACIUTENS, €CIIU K AJIEMEHTaM KaKOu-

h1%(e10) CTPOKH HJIH CTOH6IIa HpI/I6aBI/ITI> IIPOU3BCACHUC COOTBCTCTBYIOIIHUX 3JICMCHTOB
IIPYFOfI CTPOKH HJIN CTOH6I_[21 Ha IOCTOSIHHBIA MHOKHUTEIb.

6. Ecnu B ompenenurtesie MOMEHITh MECTaMHM JBa COCEAHUX IapalJICIbHBIX
psnaa (CTPOKH WJIK CTOJIOIBI), YTO MPOU3OUIET CO 3HAUCHHUE OMPEICITUTEIS.

7. JlvaroHasnbHasg MaTpulia.

8. CxansipHasi MaTpuIa.

9. UT0 MOKHO CKa3aTh 00 OMPEACIUTENIC HEOCOOEHHON MaTPHIIHI.

10. Kak HaiiTu onpeaenuTens TPOU3BEACHUS ABYX KBaAPATHBIX MATPHII.

11.  OOparnas matpuua st 0COO0N MaTPUIIBI.

12.  Kak ocymiecTBUTh BEIYMCICHUE TPOU3BEICHNS MATPHUIIBI HA YUCIIO.

13. UYTo MOXXHO CKa3aTh O PEHICHUIX Il PABHOCHILHBIX CHCTEM YPaBHEHUH.

14. Kakoe pelieHHe Yy CHCTEMbl YPaBHEHUMW, €CIM OINpPEACIIUTENh CHUCTEMbI
PaBEH HYJIIO, a ONPENETUTENN MPU HEU3BECTHBIX HE PABHBI HYJIIO?

15. Ecimm B cuctemMe JIWHEWHBIX YpPaBHEHHM B OJIHOM WM HECKOJIBKUX
YpaBHEHUSAX OTCYTCTBYIOT KakKHe-IMOO TMEePEMEHHbIE, TO 4YeMy pPaBHBI JJEMEHTHI B
onpeaenurene?

16. Ilpum pemeHuu cucteM ypaBHEHHMM MeToioM [aycca neHCTBUS HEb3s
OCYIIECTBJISITH CO CTPOKAMU WJIM CTOJOIIaMu?

17.  Yro o3nauaer tepmun «O0OpaTHbIil X071 MeToaa ["ayccan?

18. Meton Kpamepa ocHOBaH Ha UCIIOB30BAHUU. . .7

19. Hmeer nm cucreMa pelieHHE, €CIM BCE DJIEMEHTHl MaTPUIIbI CBOOOIHBIX
YJICHOB PaBHBI HYJTIO?

20. Kakue BeKTOpbl MapaieibHbl, UMEIOT OJWHAKOBBIC HaIpaBjeHUE U
JUTUHY ?

21. Kak Ha3bIBaeTCsl BEKTOP CAWMHUYHON JUIMHBI, HAIpaBJIE€HHUE KOTOPOIO
COBIAJAET C HAMPaBJIEHUEM OCH?

22.  JIns KaKuX BEKTOPOB CKAIIPHOE MPOU3BEICHIE PABHO HYJIIO?

23. Kak ompeaenutb ¢ TOMOIIBI0 BEKTOPHOTO TPOU3BEACHUS TLIONIAb
TPEYTOJIbHUKA, TOCTPOCHHOTO HA MPUBEIEHHBIX K O0I[EMY Hadaly JBYX BEKTOpax?

24. Kakux BEKTOPOB HE MOXKET OBITh CPEAH JIBYX HEKOJUTMHEAPHBIX BEKTOPOB?

25. Uro MOXHO CKaszaTh O JaHHOM TOYKE, €CIIM IPOBEAEHHBIA dYepe3 Hee
BEKTOP NEPHEHAUKYISIPEH BEKTOPY HOPMAJIH MIIOCKOCTH?

26. Urto MOXHO CKa3zaTh O IJIOCKOCTH, €CJIM B €€ YpaBHCHHUH, 3allUCAHHOM B
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o01eM Bujie CBOOOTHBIN KOI(PDUITMEHT paBeH HYIHO?
27. UTO MOXXHO OTpPEACIUTh Yepe3 KOCHHYC yTila MEXIy BEKTOpaMH HOpMAaJIA
K JIByM 3aJIaHHBIM MPSMBIM?
28.  Kakyro JUHHIO ONpeessseT Yroil HaKJIoHa U TOYKa ei IpUHA IeKaIas?
29. 'V Kakoil U3 KpUBBIX BTOPOTO MOPSIKA TOIBKO OJTHA TUPEKTpHCca?
30. Kakwue npsMbie eCTh Y THIIEPOOIIBI, HO MX HET Yy AJITUIICA
31. V¥ kakoit KpuBO#l SKCIEHTPUCUTET OosbIie 1.

Bonpocs! a5 npoBepky ypoBHs1 00yueHHOCTH «Y METb)»

1. B xakom BuJIe HarIsiJHO MOKHO MPEJICTABUTh CTATUCTUUECKUE JaHHEIE.
2. Musnop M3, 35emenTa az, 3aJJaHHOM KBaJIpaTHOM MaTpuilbl A 0Opa3oBaH U3
AJIEMEHTOB, OCTABIIMXCS MOCII€ BHIYEPKUBAHUS KAKUX PSJIOB?
1 -3 1
3. HaiinuTe 3HaueHWe OINpeaeuTeIs, Ob3ysCh CBolicTBamu (L —3 2|,
1 -3 4
4, UTto 03HaYaeT 3anuch pazMep Matpubl (2x4)?
5. JlaHa cucTeMa JMHEWHO HE3aBUCHUMBIX BEKTOPOB a, a, a,
BEKTOpPHOTO TipocTpaHcTBa V,,. Pa3mepHocTh nmpocTpancTBa N paBHa.
6. [TycTh 3a1ana kBagpaTHas MaTpuiia A pazmepHocTd (n X N), TOrAa Kakyro
4+1
BEJIMUMHY oIpesenseT Buipaxkenue suja (-1)" My,
. X'y
7. YpaBHEeHHUE NIPAMOK B BUAE — + b =1 Ha3bIBaeTCsl ypaBHEHUEM.
a
8. Kax Ha3piBaeTcs BEKTOp, NEPICHAUKYIISIPHBIN K 3aJaHHON MPAMOn?
Q. Kaxkue reomerpuyeckue Gurypbl MOTyT ObITh B OCHOBAaHUM MUPAMMUJIBI?

10. Ecmnu Gonplas och dJUIMIICA paBHA 8, a AKCICHTPUCUTET paBeH 3, TO
KaKyI0 JTUPEKTPUCY AILIUIICA ONMpPEaeIiseTcs ypaBHeHue X = -4/3 .

11. Ecmu napa6oia 3agaHa ypaBHenueM y° =10X, yeMy paBHO pPaccCTOSHHE OT
(dhokyca 10 AUPEKTPHUCHI.

12.  Eciu acuMnToThl TUIEPOOTBI OMPENeNsioTCsl ypaBHEHHEM Y =1—X,

N

KaKOMY YHUCITy KpaTHas 0oJiblllas OCh THUIEPOOJIbI?
13.  Ecam paccrosiHHe OT TOYKH, HaXOHAIIEHCsS Ha mapabose, 10 AUPEKTPHUCHI
PaBHO 5, TO YEMY pPaBHO PACCTOSIHUE OT 3TOW TOYKH 10 (okyca?

14.  KaxoBbI (hOKYCHI [Tl THIIEPOOIIBI CIEAYyIONIero Buma  X-/9-y*/16=1.
2 2
15.  Kakoii TN KpuBOW ONpEAEIIsieT ypaBHEHUE % + 321—5 = 1.

. oX
16.  Ompenenure BUJ HEONPEAEIEHHOCTH |im| ———
x—0\ X +X

17. BepHo 1 yTBepKIeHNE: KacaTelIbHAsI HE SBIISICTCS BUIAOM aCHMITTOT?

18. JlaHo ypaBHEHHE TNPSAMON 2X+Yy=4 yKaXHTE 3HAUYCHHWE KOOPJIWUHATHI X B
KOTOpOU JaHHAas mpsiMasi mepecekaet och OX.

19. Jlano ypaBHeHHE TpsSMOUN 2X-Y=4 yKa)XuUT€ 3HAUYCHHE KOOPJAMHATHI Y B
KOTOpOH AaHHas mpsimMas mepecekaet och OY.

20.  VYkaxuTe KOOpJAWHATHI BEPIIUHBI (X,Y) mapalosibl, 3aIaHHON ypaBHEHHUEM
y=x"2+2

21. Ompenenute MOJYOCH BJUIAIICA Yepe3 3amsiTyro, 3aJaHHOTO ypaBHEHHUEM
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X"2[9+y"2/4=1.

22. JlaHo ypaBHeHue mpsMod 4x-4y=4 yKaxuTe 3HAUCHHE KOOPJIMHATHI X B
KOTOpOH JaHHAas mpsiMasi epecekaeT och OX.

23. JlaHo ypaBHeHHE NpsiMoi 4x+4y=4 yKkaXuTe 3HAUYCHHE KOOPAMHATHI Y B
KOTOpO# 1aHHas npsamMas nepecekaeT och Oy.

24. YkaxwuTe KOOPAMHATHI BEPIIUHBI (X, Y) mapabosbl, 3aJaHHON ypaBHEHUEM
y=(x-1)"2+2.

25. Ompenenute MOJYOCH 3JUIAIICA Yepe3 3alsiTylo, 3aJaHHOTO ypaBHEHUEM
X"2[9+y"2/4=1.

. sin( X
26. UYemy paBHO 3HaueHue mpeaena lim ( )?

x—0 X

. tg(x),
27. UYemy paBHO 3HaueHHUe npepena lim ——=7

x—=>0 X

X
28. UYemy paBHO 3HaueHue npeaeia lim (1+ 1) ?

X—0 X

1
29.  Uemy paBHo 3Hauenue npeaena lim (1+x)x ?
x—0

30. Kakoe 3HayeHHE OMpEACIUTENS JOHKHO OBITh, YTOOBI KBajJpaTHas
MAaTpUIa CTAJIa BEIPOKAECHHOW?

Bomnpocs! ajst npoBepku ypoBHs o0yuyeHHocTH « BJIAJIETDH»

Tunosblie NPAKTHYICCKHUE 3ada'Yn

3 5
1. Haiingure 3Hauenune onpeaenurens 7|
2 1
2. Yemy paBHO 3HAYCHUE ONPEIACITUTEIIS )
L [2x+3y=-4
3. Kakoe pelrenne uMeeM JaHHas CHCTeMa ypaBHEHUH
3X+8y=1
. 1-5x
4. Haiinure 3HaueHue ||m(2—3j.
x—wo \ X~ + X
S. Boeruncnute npeaen |j m(@) :
x—0 \ X +2
. . (7+3x 5+3x?
6. Haiiru sHavenue npenena |jm| ——— —— :
x>0\ X" +6 X +6
7. JHaue a={1;1;1} u b= {1;0;1} yemy paBHO X CKaIAPHOE NIPOM3BE/ICHHE,
8. Haiiti BeKTOpHOE ITPOU3BEACHNE BEKTOPOB a = {1;1;1} ub= {1;1; 1}
9. Haiitn cmemanHOe TNPOM3BENICHHE BEKTOPOB a = {1;1; 1}, b= {1;1;1}

10. IIpuBectu ypaBHEHHE K YPAaBHEHHIO B OTpe3Kax x+4y=4.
11. VYpaBHeHue dJuUIHICA 3aMKHCcaTh B KAaHOHWYECKOW (popme, eclu HU3BECTHBI
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ero noiayocu a=4 u b=3, a meHTp coBnaaaeT ¢ Ha4aJIOM KOOPMHAT.

12. 3anmcaTh ypaBHEHHE OKPY>KHOCTH, €CJIM €€ IEHTP PACIOIOKEH B TOYKE C
koopauHatamu (1,1), a paauyc paseH 1.

13. CocraButh ypaBHEHHUE MPpsAMO npoxosiei yepes Touku (0,0) u (2,2).

14.  UYro o3HayaeT orneparnws y TpPaHCIIOHUPOBAHUE MATPHIIHI?

sin(x)}

15.  BeraucauTs npeaen |im(

x—0

16.  Beruucnute npeaen Iim(tg(X)j
X

x—0

X—0 X

X
17.  Uemy paBHO 3HaueHHe mpenena lim (1+ E) ?

1
18. Uemy paBHO 3Ha4eHUE Ipeea Iim0(1+ X)x ?
X—>

19. Kakoe 3HaueHHE OIpeaeTUTeIs JTOJDKHO OBITh, 4YTOOBI KBaJApaTHAs
MaTpUIa CTAJIa BEIPOKIAECHHOW?

20. BwruuciauTe mpenen mMocienIoBaTEILHOCTH 3HAYCHHH (DYHKIMHA, KOTOpBIE
SIBIISIETCS OSCKOHEYHO MaJION BEJIMUYMHOMN?

21. Kakoe umeeT 3HaUCHUE TMPOU3BOIHAS OT YUCHA 5.

22. UYemy paBHO 3HAYCHHE DJEMEHTA MATPHIIBI TEPBOH CTPOKH BTOPOTO
CTOJIOLIAa MATPUIlbI, OJYYEHHON B pe3ysbTaTe CIACAYIOIIUX NEUCTBUU HaJ MaTpUIlaMU

10 11
+2 )
11 11
23. Jlanel Matpuibl A = (é i) u B = (:; 2) Kakoe 3HaueHme mmeem

aneMeHT 1-# cTtpoku u 1-oro cronbia cymmer A+ 2B.

24.  Berumcaure onpenenutesb MaTpuilpl A = (-3).
2 2
X

y

25. YkaxwuTe 3HAYCHHs BCEX MOJTyOoceH Auurca — + %5 =1.

26. Haiiti ypaBHeHHE IpsIMOH, Tipoxoasieii uepe3 Touky A (2,0) u B (0,1).
27. llpuBectu ypaBHEHHE MPSIMOUN K ypPaBHEHUIO B OTpe3kax X+2y=4.
28. 3amummTe yCIOBHE NMEPICHIUKYISIPHOCTU JIBYX BEKTOPOB M MPOBEPHTE Ha

EPIEHAMKYJISIPHOCT BEKTOPHI d = {0;1;1} u b= {1;0;1}?

29. Bemuncaure npenen lim (76 +308° )
X—1

. 1 2
30. 3anummTe 3HAYEHHUU X K JJaHHOM Matpuie A = « 4/ TIPH KOTOpM OHa

He OyieT UMeTh OOPaTHYIO MaTpPHUILY.

BOIIPOCHI K 3AYETY
Bomnpocs! st npoBepku ypoBHs o0yueHHocTH «33HATDH»
1. Yemy paBeH Mpezen MOcCien0BaTeIbHOCTH 3HAYeHUH (YHKUUNA, KOTOpPbIE
ABJIsIeTCS] OECKOHEUYHO Majlol BETMYMHOMU?
2. Kakoe nmeet 3HaueHne Npon3BOAHAS OT KOHCTAHTHI?
3. Kaknmu YCIIOBUSIMH B TOYKE ONpENEIIAETCS 3KCTPEMYM
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auddepeHuupyeMon GyHKIu?

4. Kakoe mpaBuiio npumensiercs s packpeitus HeonpeaenenHoctu (0/0).
Yrto Takoe MHOXKECTBO?
VYkaxure criocoObl 3a71aHust QYHKIIHUH.
[lepeuniciute TUIIBI KPUBBIX BTOPOTO MOPSIIKA
Kakue acuMntoTsl ObIBAIOT.
Kax Ha3biBaetcs popMyiia BHIYUCICHUS ONPEAEICHHOI0 UHTErpaia.

10. Jlns xakoW GYHKIIMKM XapaKTepHO OOJbIIEMY 3HAYCHHUIO apryMeHTa
COOTBETCTBYET OOJIblIee 3HaUYCHUE (DYHKIIUH.

11.  Jns xakoil (QyHKIMH XapaKTepHO MEHBIIEMY 3HAYCHHUIO apryMeHTa
COOTBETCTBYET MEHbIIIEE 3HaUYCHNE (PYHKIIUU.

12.  OmnpeneneHrue KakoW BEIMYMHBI 33JaHO B BHJE CIEIyIOIIEH (GopmyIibl

Wo~NO O

13. UYemy paBHa NpoOU3BOJIHAS OT CyMMBI (U+V)’

14. Yemy paBHa NpOM3BOJHAS OT NPOU3BEACHUS (UV)’
15. Yemy paBHa NpoM3BOJIHAA OT YaCTHOTO (U/v)’

16. Kak HaspBaeTcs Todka, B KoTopoii f'(x) = 0.

17. Yemy paBHa NpOU3BOJAHAS OT KOHCTAHTHI.

d
18.  Uro o3Hauaer 3amuch BUAa a
dx
19. Kak HazpIBaeTCs onepanus HaX0kKACHUs TPOU3BOTHOM.
20.  Kak Ha3pIBaeTcs ornepalys BBIYUCICHUS HECOOCTBEHHOTO HHTETpaIa.

21. Kak HazpiBaeTcs  (GopMmyna, UCHOJb3yemas IS  BBIUYUCIICHUSA
b

OTpeIeTICHHOTO UHTETpalia _[f(x)dx =F(b)-F(a).
a

22. IlpousBogHasi OT KakoW (HyHKIIUU JaeT 3HaueHue 1/x.

23. [Ins xakoW omepanuud OMpeNesieT T€OMETPUUYECKUN CMBICI €€ YIJIOBOM
kod(uimeHT KacarenbHou K rpaduxy QyHKIun?

24, C nmnoMomiplo, Kakoil  (HOpMyJbl  OCYIIECTBISETCS  HAXOXKJICHUE
OTIpeJIeTICHHOTO UHTETpasia?

25. UYemy paBeH HeomnpeneneHHbI uaTerpai ot 0.

26. Jlisg 9ero HCMOJB3YIOT METOJ 3aMEHBI IEpEMEHHOM (METO/I ITOICTAaHOBKH)
HMHTErpana?

27. Kak Ha3pIBaeTCsi MHOYKECTBO MEPBOOOPA3HBIX TSI TaHHOW (DYHKITNHN?

28. Kak Ha3bIBaeTcs ornepanusi HaX0XKIeHUsI HEOTIPEIeICHHOT0 HHTerpasia?

29. UroObl HalTH HEONIPENENEHHbII UHTETpal OT CyMMbI PaBeH. . .7

30. KakoMy 3Hauy€HHIO paBEeH OIpPEACICHHBIA MHTETpall C OJUHAKOBBIMU
npenaenamu ?

31. UYro mnpou3olgeT CcO 3HAYEHHWEM OMPEIEICHHOTO WHTETpajia, eclid
MMOMEHSTh MECTaMU BEPXHUHN U HIDKHUU MPeJIeTbl UHTETPUPOBAHUS?

Bonpocs! pist npoBepku ypoBHsi 00yueHHocTH «Y METD»

1. Kakue OyayT 3Ha4eHHs] MPOU3BOAHBIX Y ABYX QYHKIUI OTIMYAIOLIUXCS HA
KOHCTaHTY?
2. Uemy paBHa rpou3BoaHas 5?
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3. Kak naszwsiBaerca ¢ynkuus F(x) mans ¢ynxmum f(x) HAa mpomexytke X,
eCM: B Kaxaou X 3toro mpomexyrtka F'(x) = f(x) xoTs Obl B OHON TOYKE X 3TOTO
npomexyTka F'(x) = f(X), ecnu B kaxaoi Touke X 3Toro nmpomexyrtka f'(x) = F(x)?

4. Kak Ha3piBaeTCs MHOXKECTBO (DYHKIHH, KOTOPBIE SIBISIFOTCS PE3YJIbTaTOM
BBIUMCIICHHS HEOTIPEICIICHHOTO HHTETpajia OT QyHKITHH?

S. Yxaxute mapy uucen (X,y), KoTopas OIpenensieT KOOPAWHATHI TOYKH
MakcuMyMa (pyHKIuu y=-X"2.

6. Haiinure npons3BoaHy0 OT Ipou3BeIeHH GYHKIIUN y=sin(x).

7. Haiigure mpon3BOIHYO OT 9aCTHOTO Y=X/€"X.

8. Haiinute npon3BoAHYIO OT pou3BeAeHUS PyHKIUH Y=X SiN(X).

Q. Haiigure TpoM3BOAHYIO OT YACTHOIO y=X/”

10. UYro sBnsieTcss pe3yibTaTOM BBIYUCICHHUS OMPEACIIEHHOTO HMHTETpajia OT
byHKIUN?

11.  Ompepenute KOOPAWHATHI TOUKH MaKCUMyMa QyHKIIUN y=-X"2.

12.  HaiinuTe npon3BOAHYIO OT MPOHU3BEACHUS PYHKIUU Y=COS(X).

13.  HaiinuTe Npou3BOAHYIO OT YaCTHOTO Y=€"X/X.

14. Onpenemure Tun auddepeHIMaNbHBIX ypaBHeHHH y2y' =1—2x wu
y' = Xy.

15. Kak Ha3pIBaeTcsi JIOMaHas, OTPE3KHM KOTOPOW COEIUHSIOT TOYKU C
KoOpAuHATaMH (X;,N;), TAe Xj — 3HAaUCHUE BapUAIIMOHHOTO Psijia, Nj — 4acTOTA.

16. Kaxk HaspiBaeTcsi coObITHE, KOTOPOE 00S3aTENBFHO MPOU30UIET MPU OJHOM
¥ TOM € KOMIIJIEKCE YCIOBHIA?

17.  Kaxk Ha3pIBaeTCs onepanys CMEHbI POJISIMU CTPOK M CTOJIOLOB MaTpUIIbI?

18.  Yro o3nauaer 3amuch A™?

19. Kakoe 3HaueHHE OIpeACTUTeIs JOJDKHO OBITh, 4YTOOBI KBajJpaTHAs
MaTpuIia CTaJIa BBIPOKACHHOMN?

20. Kak Bener ce0s pyHKIIMA HA OTpE3Ke, €CIIM 3HAUCHUE TIPOM3BOIHON Ha HEM
OTPHIATETFHOE

21. Kak Bener ce0s pyHKIMS HA OTpE3Ke, €CIIM 3HAUCHUE TIPOM3BOIHON HA HEM
MOJIOKUTETHHO

22. Kaxwue OyayT 3HaUYCHHS TIPOU3BOIHBIX Y ABYX (DYHKITUH OTIMYAIOMINXCS Ha
KOHCTaHTYy?

23. 3anuimmTe YMCIOM KOJHMYECTBa TaIroB B MeToe [aycca.

24. BpluucnauTe YacTHYIO TPOU3BOAHYIO TEpPBOTO  TOpsiaka (PYHKIUU
Z(X,y)=x"2-y3+Xy 1o nepeMeHHO X.

25. BpluucnauTe YacTHYIO TPOM3BOAHYIO TEPBOTO  TOpsiaka  (yHKIUU
Z(X,y)=x"2-y3+Xy 110 IEpEMEHHOM Y.

26. BplunciauTe cMEUIaHHYIO MPOU3BOAHYIO (GYHKIUH Z(X,y)=Xx"2-y"3+Xy 1o
MIEPEMEHHBIM X U Y.
2xdx
X2+7
28. Kakyo ¢dopmyny Halo NPUMEHHUTh K BBIUYMCICHUIO JAHHOTO HMHTErpasa

27. Haiitu HeonpeaeNeHHbIN HHTETPaT I

x° cOS xdx

O 0 |
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29 Hai dy i y(t)=3t+5
. AUTHU —, 1JIAd IapaMecTpUUICCKOU HKIITNHA .
dx /1 MApaMeTp Y () = 6t + 14

30. 3anummTe CceMeNCTBO MEPBOOOPA3HBIX s PyHKIMH Y=3X"2.
31. Bpluuciure UHTErpal jexdx

Bonpocs! a5t npoBepku ypoBHsi 00yueHHOCTH «BJIAIETDH)»

—qin?
1. Haiitu npon3Boanyto GyHKIIUU y=sin (X)

x* +1
y =

2. Haiitu BepTuKaibHBIC aCUMIITOTHI rpaduka QyHKIIUN X

3. 3anuimmTe nepBoodpaszHyto g Gpyakunu 4x°3.

4. Haiinure yacTHYO MPOM3BOIHYIO IIEPBOTO MOPAAKA 10 MEPEMEHHOMN X IS
byHKIUM 1ByX nepeMeHHbIX f(X,y)=x"3+y"4.

S. Haiinute yacTHY0 MPOU3BOIHYIO IIEPBOTrO MOPSAAKA IO MIEPEMEHHOMN Y IS
(GyHKUIMH IBYX nepeMeHHbIX f(X,y)=x"3+y"4.

6. Haiinure BTOpPYH0 4YacTHYO NPOM3BOJHYIO MNEPBOTO IMOpsAAKa IO
MepeMEeHHOM X /1t PYHKIIMU ABYX NepeMeHHbIX f(X,y)=x"3+y"4.

7. Haligure cMelanHyo 4acTHYIO IIPOU3BOJHYIO M0 MEPEMEHHBIM X U Y JUIS
dbyHKIMK IBYX nepeMeHHbIX f(X,y)=x"3+y"4.

8. Harvinnre 3HaueHrne npou3BOIHOM OT Yucia S.

9 Boruncnute npou3BOIHYIO OT BBIpaXEHUS y=6X.

10.  HaitnuTe 3HaYCHKME IPOM3BOIHON CIOKHOM QyHKIMK y= SIN(COS(X))

11. HaiinuTe 3HaYSHHE IPOU3BOIHON CIIOKHOU pyHKITME y=SIN(Sin(X))

12.  Haiigute mpou3BOAHYIO OT MIPOU3BENEHUS X Sin(X)

13.  CocraBpTe  XapakTepUCTUYECKOE  YpaBHEHHE I 3aJaHHOTO
g epeHnnaIbsHOro ypaBHeHus y’ -6y’ +9y=0

14.  3anummure ob1uiee pelieHrue 1aHHOTro Tu(PpepeHnaIbHOr0 YpaBHEHUS Y -
y’-2y=0.

15. 3anummure obmiee pemieHue AaHHOTO IU(PEepeHIINATBHOTO YpaBHEHUS
y’=2X

16. Kak Ha3bIBaeTCsA byHKIUS y =¢(X,C), YAOBJIETBOPSIOILIAS
muddepeHnraTsHOMY YPaBHEHHUIO MPU TPOU3BOJIBHOM 3HAYCHUH TTOCTOSTHHOM C.
dx
17. Yemy paBHO 3HAYCHHE HHTETpaia j—4
X+

X =4t

18. HaiiTu mpou3BOAHYIO MapaMeTPUIECKUE 3aJaHHON HYHKIIUN { 3t
y =
19. Kak HasbiBaercs nanHas popmyna fUdV =UV — _[ Vdu

1

20.  BpluuciauTe 3HaYCHHUE OMPEICIICHHOT0 HHTErpasia I xdx

0

21. VYpua coumepxut 3 Oenbix u 17 yepHbix mmapoB. HailTu BepoATHOCTH
Hay/1a4dy J0CTaTh OeNbIi map

22. Ckonbko cioco6oB cobpats cioBo KHUT'A, ecniu umeercs 2 O6yksel K, 1o
onHoit Oyka H, I', A u 3 6ykBsl U

23. BbUKCIUTH YTOYHEHHYIO BBIOOPOUHYIO MAHCIEPCHIO S, eciu 00beM
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BbI0OpKHU N=10, a BeIOOpouHas qucnepcust D=90.
24. Kak Ha3plBaeTCs TMpPHEM WHTETPUPOBAHUS, KOTOPBIA HEOOXOAUMO

T
2
Ix COS xdx
0

MPUMEHUTD IS BHIYUCICHUS

25.  VKaxXHTe YUCIIO UCXOJI0B an/I 6p0021HI/II/I MOHETKHU

26.  bpocaercs urpaibHbIi KyOUK, YeMy paBHA BEPOSITHOCTH BBIMAICHUS YHCIIA
3?

27. B ypue naxonsarcs 10 Genbix u 5 depHbIX mapoB. KakoBa BepOsITHOCTb
BBIHYTH BTOPBIM YE€PHBIH, €CIIM MEPBHIM ObLI BHIHYT O€JIbIi map?

28. 3anummTe BCE YpaBHEHMsS] BEPTHKAIbHBIX aCUMOTOT Ui  (PyHKUIUHU

29. CxonpKo ciocoOOB COCTAaBUTH CIOBO Mama, eciu umeercs 3 OykBol M u 4
OyKBBI A?
30. CkoIBKO €CcTh CITOCOOOB PacCTaBUTh 3 PAa3HBIX KHUTH Ha MOJIKE?

OuneHouHble cpecTBa
OIIK-3. CiocoOHOCTBIO BBIOpaTh HHCTPYMEHTAIBHBIEC CPECTBA AJisI 00pabOTKU
HYKOHOMUYECKHUX JIaHHBIX B COOTBETCTBHH C TIOCTABICHHOMN 3a/1adyeil, MpOoaHaTu3upOBaTh
pe3yNbTaThl PACUe€TOB M 0OOCHOBATH MOTYYCHHBIE BBIBO/IBI.

TecToOBBIE 3a1aHUSA

1. BoiOepuTe ynopsiio4eHHYI0 N0C/J1e10BATEJIbHOCTH BEKTOPOB TPEXMEPHOI0
€BKJIN0BA TMPOCTPAHCTBA 10 BO3PACTAHMI0 HX /UIMH (BbIOPAaTh HECKOJIbKO
NPaBUJIbHBIX OTBETOB):

a)a =(-1,1,2)

6) ¢ =(-2,0, \5)

B) a = (0, '41 \/3_))

)b =(+3,-2,1)

a)a, n,B,0

b)a, B, 1, 6

C)a,B

d)a, 0

2. JcTeTHYeCKas PoJib MATEMATHKH COCTOMT, B OCHOBHOM, B TOM, YTO OHA
u3y4daert (BbIOpPATh HECKOJbKO NPABUIbHBIX OTBETOB):

a) opdorpaduio 1 MyHKTYAIUIO B MPEJIOKEHUIX

0) bopmy u pomopIKu B cUCTEME (CHCTEMAax)

B) CHMMETPHIO U TAPMOHUIO B CUCTEME (CUCTEMAX )

3. Haiinute Bce NPaBUIBHO BBIYHUCJICHHbIE ONpeaeJuTe/]n (BbIOPATh
HECKOJILKO NMPAaBUJIbLHBIX OTBETOB):
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a)

10 6)110)110)11 )10
11 11 0 0 0 0) 1" 1 0
4. Ilponposkure gppasy: «KMHOKECTBO — ITO ...»
a) COBOKYITHOCTh KaKMX-THOO OOBEKTOB
0) COBOKYITHOCTb 3JIEMEHTOB, KOTOPBIE MOYKHO IIPOHYMEPOBATH

B) COBOKYIIHOCTb CTPOK U CTOJIOLIOB
') COBOKYITHOCTb YHCEIl

5. Pemiasi cucremy 4-X JIMHEHHBIX YPaBHeHMH ¢ 4-Msl HEM3BECTHBIMU METOIOM

1 59 1]3
8 32 5
I'aycca nosryunsim maTpuiy 00 7 8 3HAYMT, JaHHAs CHCTeMA:
0 00 0|11

a) UMEET EJMHCTBEHHOE PEIICHNE

0) nMeeT OECKOHEYHOE MHOKECTBO PELLICHUI
B) HE UMEET PELICHUI

I') UMEET JIBa HEHYJIEBBIX PELICHUS

6. Boiunc/InTh AeiicTBHTeIbHBIE KOpHH MHOrowIeHa f(X) = (X+2)(X*+4)(x*-3)
a) -2; +V3; £2i

6) -2; V3

C) :2; 3

n)-2; -3

7. VYkaxutre cnoco0bl 3agaHus  (QyHKUMH: (BbIOpaTh HECKOJbKO
NPABWIbHBIX 0TBETOB):

a) MaTeMaTH4eCKUi

0) reOMEeTpUYECKUIA

C) OIepaTOPHBIi

1) aHATTUTUYECKUI

e) rpadpuueckuii

&) TabmuuHbINA

8. VYkaxure mnpaBwiIbHO C(OPMYJHPOBAHHBIE OCHOBHbIE TeEOpeMbl O
npeaeaax (BbIOPaTh HECKOJIbKO NMPABUJILHBIX OTBETOB):

a) mpeaen CyMMBbI IBYX (YHKIIMI paBeH CyMME UX MPeJeIoB

0) mpenen npousBeAeHUs ABYX QYyHKIUI paBeH MPOU3BEICHUIO UX MPEIEIIOB

B) Mpedes Npou3BeNeHUs JBYX (YHKUMN paBeH Mpeneidy HpOU3BEIEHUS HX
IIPOU3BOJIHBIX

r) npeaen ApoOW paBeH IMpenenay MNPOU3BOJHOM YHUCIUTENs, IEJIEHHOMY Ha
Ipezell NPOM3BOIHON 3HAMEHATENs, €CIU MPEAEN IPOU3BOIHON 3HAMEHATENS HE PaBEH
HYJIIO

9. Onpeaeaureib - ITO
a) MaTpuIa
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0) uncno

B) MHOXECTBO

T') IOCIIE0BATEIHHOCTh

10. Yto o3Hauaer 3amuch pasmep Marpuubl (2x4)? (BbIOPATh HECKOJIbKO
NMPaBWJIBHBIX OTBETOB)

a) MaTpHIIA SBIISCTCS HYJICBOU

0) MaTpuIla KBaJpaTHas

B) MaTpHIa IMEET JBE CTPOKHU

') MaTpuIia uMeeT 4 cToJona

1) OIIPEACIIUTENh MATPHILIBI paBeH 24

11. IIpogos:xuTe MaTeMaTHUYeCKOe yTBepkIeHue. MaTpuua cucTeMsl - 3TO...
a) HyJieBasi MaTuIla

0) matpuna E

C) MaTpHIIa, COCTOSIIAS U3 KOI(PPHUIIMEHTOB CBOOOIHBIX YICHOB

1) HET IPaBUIILHOTO OTBETA

€) MaTula, cocTosAas U3 KO3PPUIMEHTOB JIEBON YacTu

12. BcraBuTh HNPONYUIEHHYI0 YACTh YTBep:KaeHHsi: TpaHCIOHUPOBATH
MATpPHILy 3HAYMT...

a) OOHYJIUTH €€ PJICMEHTHI

0) 2JIEMEHT C HOMEPOM 1) IOMECTUTh Ha MECTO ]i

B) YMHOXXHUTb Ha MaTpuiy E

T') 3JIEMEHTBI C HOMEPOM 11 MOJIOKUTh PABHBIMU HYJIIO

1) 3JICMEHTBI C HOMEPOM 1] TIOJIOKUTH paBHBIMH |

13. Eciiu E - exMHMYHAs MaTPHULA TOI'O Ke pa3Mepa, 4To U MaTpuusl A, B, C
u matpuna C = 3A + B - E, Torna BepHo paBeHCTBO (BblOepuTe BCe BepHbIE
PaBeHCTBA)

a) E=3A+B-C

6) B=C-3A+E

B)C—E=3A+B

r) A=C—-B+E

14. OnpenesieHHbIN HHTErPAJI — ITO...

a) IUIOLIAAb KPUBOJMHEHHOW Tpameuuu [Jis HEMOJOXUTENbHON (yHKIUH,
OrpaHU4YEeHHOU rpa@uKOM TOW (PYHKIMH, MPSIMBIMU X = a, X = b U 0ChI0 abcuuce

0) I HEMOJOXUTEJIbHOM (PYHKIMHM TUIONIAAh KPUBOJUHEHHON Tpameruu,
OrpaHUYEeHHOU rpauKoM 3TOM (yHKUUH, NPSAMBIMU X = a, X = b M 0Cbl0 adcIucc,
B35Tasi CO 3HAKOM MHUHYC

B) TIpeiesl MHTErpajJbHONM CyMMBbI MpU CTPEMIICHHMM HauOodbIIed W3 JIUH
OTPE3KOB K HYJIIO

r) JUIsl TOJOXUTEIBHOW (QYHKIIMK TUIONIAJAh KPUBOJUHEWHOW Tparemud,
OTpaHUYCHHOU TpaPuKOM ATON (PYHKINH, MPSIMBIMU X = a, X = b 1 0CBI0 abcIuce

15. OTHolIeHHE «OBITH MEHBLIIE» HA MHOKECTBE JeHCTBUTEILHBLIX YHCEJI
ABJIAAECTCH...

a) pe(peKCUBHBIM
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0) aHTUCHUMMETPUYHBIM

B) CHMMETPUYHBIM

I') TPAaH3UTHUBHBIM

16. ®ynknus F(x) Ha3piBaeTcsi mepBoodopaznoin pynkuuei nias pynkuuu f(x)
Ha MPOMeEKYTKe X, eCJIH ...

a) B K101 X 3TOro npomexyrtka F'(x) = f(x)

0) XOTs1 OBI B OJTHOM TOYKE X 3TOro mpoMmexyrtka F'(x) = f(x)

B) €CJIM B KaX0M Touke X 3Toro npomexyTka f'(x) = F(x)

17. YcraHoBjJeHHEe COOTBETCTBHS MEKIY JHHEHWHBIMH KOMOWHAIMSIMU
BekTopoB d =(1; 3; -1) m b=(-2; 0; -3) m UX KoopAUHATAMU

1.2d-b a) (0; 6; -5)
2.2d +b 0) (4;6; 1)
3.4-2b B) (0; 6; -7)
r) (5; 3:5)
) (-3; -3;-7)
18. HeompeneneHHbIH HHTErpaj oOT (YHKOMH - 3TO COBOKYIIHOCTH
BCeX byHKIIUN
a) IPOU3BOHBIX
0) nuddepennnanon

B) IEPBOOOPA3HBIX

19. Boi0epuTe npaBuiibHbIM 0TBeT. IIpon3Boanast GyHkunm (X + 2)ex paBHa
a) e

6) —(x+1)e*

B) (x+3)*

r) (Zx + X2+ e)e"‘l

20. Meton Kpamepa ocHOBaH Ha MCIIOJIb30BAHUM ...

a) orpeeNuTeNei B peIIEeHUH CUCTEM JTMHEHHBIX YPAaBHEHUIM
0) MaTpuIl B PEIICHUN CUCTEM JIMHEHHBIX YPABHCHUI

B) 0OpaTHOM MaTpHIl B PEIICHUH CUCTEM JTMHEHHBIX ypaBHEHUN
T') IPUBEJICHUU OCHOBHOW MaTPUIILI K TPEYTOJILHOMY BUTY

21. BcraButh nponyuieHHoe ciioBo: Eciu onpeneauTtesb CHCTEMbI OTJIHYEH
OT HyJsl, TO CHCTeMa JHHEHHBIX ypaBHEHHMH WMeeT , TMPUIEM
HEM3BECTHOE PABHO OTHOIIEHHIO ONPeIeTUTEIei.

a) €IMHCTBEHHOE PEIIICHHE

0) MHOXECTBO pelIeHUI

B) HYJICBOE pEIICHUE

22. BblOepuTe BapuaHT, B KOTOPOM COAE€P:KATCs TOJbKO NpPaBWIbHbIE
NPOU3BEeJACHUS] JJIEMEHTOB, MOJy4Yamoueecs NPH BbIYUCICHUM ONpeAeJnTeN s
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a b c
TpeTrbero nopsiika (d e f

g h k
a) bfg, cdh, ake, afh, bdk, cge
0) bdg, cfh, ake, afh, bdk, cge
B) bfg, cdh, ake, afh, bgk, cde
r) bfg, cdh, afe, akh, bdk, cge

23. CucreMa BeKTOPOB B €BKJIWIOBOM TMNPOCTPAHCTBE Ha3bIBaeTCs
OPTOHOPMHMPOBAHHOI, ecJI1 Bce eé BEKTOPHI ...

a) TIOTMapHO OPTOTOHAIILHBI

0) monapHO OPTOrOHAJILHBI K UMEIOT JUIMHBI, pABHBIC €TUHUIIC

B) JIMNHEWMHO HE3aBUCHUMBI

T') UMEIOT JJTMHBI, PABHBIC CIMHUIIC

24. BeraBuTh NponyumieHHoe BbIpaskeHHue: 1l HaAXO0KIeHUA COOCTBEHHOIO
4ypcaa JIMHEHOro omepatopa ¢@(X), KOTOPOMY COOTBETCTBYeT KBaJpaTHasi
MaTtpuua 4, He00X0AMMO pelUTh YPAaBHEHHUE. ..

A-2E[=0
JE-A4|=-1
A-JE|=1
A+J)E|=0

25. Munop M32 j3jemeHTa a32 3aJaHHOIl KBAaJAPATHOM MATpHUIBI A
o0pa3oBaH U3 3JJIEMEHTOB, OCTABHIUXCH IMOCJe BbIYEpPKUBaHUA (BbIOpPATH
HECKO0JIbKO NMPaBUJIbHBIX OTBETOB):

a) 3-i CTpOKH

0) 2-ro cTosnoia

B) 3-T0 CTOJIOIA

r) 2-% CTpOKH

26. YcTaHOBJIeHHE COOTBETCTBHUSI MEKAY THIIOM CHCTEeMbl M JIMHEHHBIX
YPABHEHMH C N ePeMEHHbIMH U KOJUYECTBOM €€ pelleHu:
1. HECOBMECTHAs cUCTEMA a) €IMHCTBEHHOE PEIlICHUE
2. COBMECTHAsI ONIPEACIIEHHAS CHCTEMA 0) 1Ba perieHus
3. COBMECTHAsI HEOTpEeICIEHHAs CUCTEMAa  B) HET PEIICHUN
') 0ECKOHEUHOE MHOKECTBO PEIICHUH
1) N peleHuit

27. 3anana quneiinas komGunamus: 0-k;a, + kya, + ksa, , rme k; =k, =4, k; =0.

Bekropsl agag
a) TMHEWHO HEe3aBUCUMBI
0) oOpazyroT 6a3uc nMpocTpaHcTsa Vs
B) JINHEWHO 3aBUCHMBbI
) 00pa3yroT 6a3uc NpocTpaHcTBa V,
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28. Jlana cuctemMa JIMHEHHO HE3aBHCHMMBIX BEKTOPOB &,a,,8,,8,,8;
BEKTOPHOI0 npocrpancrea V,. PasMmepHocTh mpocTpaHcTBa N paBHa ...

29. IlycThb 3a1aHa KBaApaTHasA MaTpuna A pa3mepHoctu N X N. [IpousBenenne
(-1)**M,; Ha3bIBaercs

a) anreOpanvIecKuM JOMOJIHEHUEM DJICMEHTA a4y

0) anreOpanyecKuM JIONOJHEHUEM JaHHOW MaTPHIIbI

B) MHHOPOM JTaHHOW MaTPHIIbI

30. Ecau cymecTByer MaTpuna A’ + 3A, To MaTpHIa A MOKeT ObITD ...
a) IpOU3BOJILHOMN

0) MaTpuLEH-CTPOKOU

B) KBaJIpaTHOMN

T') HyJIEBOM MaTpULIed pa3MEepHOCTH MXN, Tae M#N

31. Haiiaure pemenue 1uppepeHunaIbLHOr0 ypaBHeHUA (X2 + X)y’ = (2x +1)y
, YAOBJIETBOpsAIOLIee HAYAIBLHOMY YCJIOBHIO y(l) =2 u BbIOepuTe €ro 3HaYeHHue Npu
x=1.
a)3
6) y(x)=x(x+1)
B) 2
_2x+1

r) y(x)= [+ x)

32. Haiigure pemenue q1uddepeHunaibHOr0 ypaBHeHHs (X2 + X)y' = (2X +l)y

T 3
, YIOBJIETBOPSIOIIE€e HAYATbHOMY YCJI0OBHIO y(zj =1 ¥ ero 3HAYEHHE NPH X= I .

a) -1
6) y(x)=1tg(x)- Sinl(x)
B) 0

0 Y00=t900)- s

33. Kakue wu3 ypaBHeHMH KPHMBBIX 2 TMOPSAAKA, OINPENAEJAOT IJUIHIC
(BBIOpPATh HECKOJIbKO MPABUJIBHBIX 0TBETOB):

) 8x% +10y* —24x+y =7

5) 4x* —11y* —23x+y =20
5) —8x%+10y? —24x+y =7
0 —4x% —11y* —23x+y =20

34. Kakue wu3 ypaBHEeHUiIl KPHMBBIX 2 MOPSAKA, ONPEAEJSIIOT 3JLIHIIC
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(BBIOpATh HECKOJIBKO NIPABUJIBHBIX OTBETOB):
) 7x* +4y? +8y =24

5) Ox? +4y? +8y =36
5) —9x? +4y* -8y =36
N 7x? —4y® +8y =24

35. Ykaxure BC¢E YPaBHCHUS IJIOCKOCTEM HE ABJAIOIIINMUCH
NEPNECHANKYIAPHBIMHA K IIJIOCKOCTH, onpene.ﬂﬂeMoﬁ YPaBHCHHUEM

2x—4y+4z+12=0 (BBIOpaTh HECKOJIBLKO MPABUJIbHBIX O0TBETOB):
a) 2X—-4y+4z+1=0
B) —4x+4y-1=0
r) —4y—-47+14=0

36. Ilpsimasi, npoxoasinmas yepe3 Touku A (3, 4, 3) u B(5, 3, 3) He sBJAsAETCS
NEePHEeHIUKYJIAPHOH K IJIOCKOCTAM (BbIOPATh HECKOJIbKO NIPABWIBHBIX OTBETOB):

) X—-y+3z+1=0

6) 2x+y=0

B) ~ X+2y+3=0

r) 2X—-y+5=0

37. lanbl TPU NPSAMBIX HA MJIOCKOCTH: L1:1-4y-o0= 0, L2: 6-y-40=0
u B30 4Y=0-4=0_ yyranure Bee nokmpre yTBepaxaeHus (BbIOPAaTh HECKOJIbKO
NPaBWIbBHBIX OTBETOB):

a) L1 u L2 nepneHauKyaspHbI

0) L1 u L3 nepneHaukyasipHbl

B) L2 u L3 neprneHANKYISIPHBI

38. BrbiOeputre Bce BbIpaiKeHHs, KOTOpble He SIBJSKOTCHA Pe3yJbTaTOM
4

BBIYMCJICHUSI ONpeAeJIeHHOT0 HHTerpaJja I(GX + ex):ix (BBIOpATh HECKOJIBKO
4
NMpaBUJIbHBIX OTBeTOB):
a) e* —e™*
6) 0
B) 6+e’
r) 2e’

39. BriOepure Bce BbIpajKeHHMs, KOTOPbIe He SIBJSIOTCH Pe3yJbTaTOM
1

)
BbIYNMCJEHUS HeCOOCTBEHHOI0 MHTerpasa I(— dx (BbIOpaTh HECKOJIBLKO
X
0
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NPaBUWIbHBIX OTBETOB):
a) o
0)0
B) 1
r)5

40. Yrkaxkute Bce GUIypbl, KOTOPbIe MOTYT ObITH B OCHOBAHHU MUPAMU/IbI?
a) Tpanemnus

0) TpeyroJIbHUK

B) KBaJpaT

') Kpyr

41. OpTOrOoHAJBHOCTD - 3TO...

a) 0000IIeHUE TTOHATHS MEPIICHANKYIIPHOCTH.

0) mpsiMasi, IepeceKarolast TaHHYIO MPSAMYIO (TUIOCKOCTD) MO/ MPSIMBIM YTIIOM.
B) IiepecedeHue (purypsol Mo ropu30HTAIIH.

r) nepecedeHue GUrypsl o JuaroHaiu.

42. BplyuCIHTE KOJMYECTBO CHOCO00B, KOTOPBIMM MOKHO BbIOparh 4
JK3aMEHAllMOHHBIX OuJera u3 9

a) 126

b) 122

c) 135

d) 147

43. BbiOepuTe Bce 3HAYCHHUS HCKJIOYAKONIHE 3HAYEHHE, COOTBETCTBYHOIIEE
YCJIOBHMIO 33/1a4u: YPHa coiep:kuT 7 Oeibix U 12 yepHbIX mapos. BepossiTHOCTH
Hay/Ja4dy J0CTaTh MePBbIM 0eJiblil IIap, 4 BTOPbIM YePHbIId.

a) 14/57

0) 12/19

B) 7/19

r) 84/361

44. BoiOoepute Bce GopMBI 3aNMCH OJHOTO0 M TOr0 K€ YPaBHEHHS] KPUBOM
BTOPOI0 MOPSIAKA
2 2
X (y_l) -1

Va4

6) 9x* —4y? -8y =32
B) 9x? +4y? —8y =32
r) 9x% —4y? —8y =30
45. BcraButh nponymeHnHoe ciaoBo: Touka M(1,1) pias ¢pyHkuumn y=2X—X2
SIBJIAETCH TOYKOH
a) MaKCUMyMa

0) MUHUMYyMa
B) nepecedeHust ¢ ocbio Ox
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r) nmeperuda

46. CraTUcTHYeCKHE [aHHbIe U300pakaloT ¢ MNoOMOmbI (BBLIOpPATH
HECKOJIbKO MPaBWJIBLHBIX OTBETOB):

a) TMarpaMm

0) TabmuIl

B) (baityioB

47. Moaeab MoxkeT ObITH OCTPOEHA...

a) TOJIBKO /I 00BEKTa WIIH TpoIiecca

0) TOIBKO 111 0OBEKTa

B) TOJIBKO ISl OOBEKTA WU SIBIICHHS

T) U151 JTFOOOTO 00BEKTA, SIBJICHUS WIIH MpoIiecca

48. VYkaxutre Kakue M3 YpaBHeHMH SIBJSIOTCH YPaBHEHUSIMH C
Pa3aeJAIONUMHUCH NIePeMEeHHbIMU:

a)y' +xy =y?
0) y?y' =1-2x
B)y' =xy

)y —y=x’

49. Psiabl pacnpeiesieHus 1eJAT HA
a) BapUallUOHHbIC
0) aTpuOyTUBHBIE
B) TMHAMHUYECKUE

50. C noMombI0 KAKHUX CTATHCTHYECKHX XAPAKTEPUCTHK ONpPEAeJIAI0T
BApHALMIO PAJAOB JMHAMMKH OKOJIO CPEeIHEH. ..

d) pa3mMax Bapualuu

0) mucniepcust ¥ K0O3PPUITMEHT BapuaIluu

B) CpellHEee KBaJPaTUUECKOe OTKIOHEHHE U KOd(PPUITMEHT BapraIiuu

I') Cpe/lHee TMHEHMHOE OTKIIOHCHHE

51. Beruucautsb. ITo BeiOOpke oO0beMa n—10 moaydeHa BRIOOpOYHAS AUCTIEPCHS
D . -90. Toraga yrouHneHHast BBIOOpOYHasi AUCHIEpCHs S= ...

52. BcraButh npomymeHHoe cJoBo: [Ipu yBennueHun oObeMa BBIOOPKH N U
OHOM H TOM K€ YPOBHE 3HAYMMOCTH @, IIMPUHA JOBEPUTEIHLHOIO
MHTEpBaia

a) YMEHbBIIIaeTCs

0) MOXKET KaKk YMEHBUIUTHCS, TaK U YBEJIMUUTHCS

B) HE U3MEHSIETCS

I') YBEJIUYUBACTCS

53. Bbruncaurtb. Cnydaiinas BenmuunHa X npuHumaetr 3 3Havenus: —1, 0, 1.
N3BectHO, uto M, =0, Dy, =0,5. Torna P (X=1) paBHa ...
a) 0,25
0) 0,3
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B) 0,2
r) 0,1

54. BcraBbTe nponyuieHHoe nouaTue. Jlomanasi, OTpe3ku KOTOPOH COEAUHSIOT

TOYKH C KOOpJAUHATAMKN {:I-‘é T }, rac x: — 3HAYCHHUC BApUAIMOHHOI'O psaad, n: — 4acToTa,

— 3TO

a) TOJINTOH

0) KymyJnara

B) SMIUpUIecKas GYHKIHS pacipe/eIeHUs
I') THCTOrpamMMa

55. BcraBurh mnpomymieHHoe c¢jgoBo: CyMMa 4YacTOT NIpU3HaKa paBHA

a) 00beMy BBIOOpPKH N

0) cpenHeMy apuMeTUIECKOMY 3HaUYECHU TTPU3HAKa
B) HYJIIO

') SAUHHIIES

56. Kakoii MeTog MHCHOJB3YOT JJsi 00pa0OTKM ¥ MHTepHpeTanuu

IKCIICPUMEHTAJIbHBIX IlaHHbIX?

) BEpOSTHOCTHO-CTaTUCTUYECKUIMA
0) aHAUTUTHYECKUMA

B) rpadpuueckuit

I') SKCTIIEPUMEHTAIbHBIN

57. Ha3oBurte AUCHUIIINHBI, KOTOPbLIC SBJIAIOTCHA TCOpeTH‘IeCKOﬁ 0a3oii

BEPOATHOCTHO-CTATUCTHYECCKOI'0O METOAA

a) Teopusi BEpOSITHOCTEMN

0) MaTeMaTH4YecKasi CTaTUCTUKA
B) TE€OpUS IPYIII

') MaTeMaTHYSCKUN aHAIN3

58. Kakue coObiTHA MOryT ObITH NPHU3HAHBI CJAyYaHHbIMH? (BBIOpATh

HECKOJbKO IIPaBUWJIbHBIX OTBeTOB):

a) KOJIMYECTBO JIIO/IeH Ha aBTOOYCHOM OCTaHOBKE
0) 4KCIIO MaITuH Ha aBTOCTOSTHKE
B) KOJIMYECTBO OOpPA3IOB C TOJIOKHUTEIBHOW peakiued B o0meM oObeme

00pasIoB

F) KOJIHUYCCTBO MCCT AJId IMTACCAKHUPOB B IIOC31C

59. BcraBUTH NpONYLIEHHOE CJI0BO: «...NMPH OJHOM M TOM 3Ke KOMILIEKCe

yCJIOBHMI 00513aTeJIbHO NPOU30HAET.

a) JlocroBepHoe
0) CnyuaitHoe
B) HeBo3MoxHOE

60. YKaxkurTe COBMECTHbIE COOBITUS

a) MMOJIYYHUTD 3a OJIUH 9K3aMCH YAOBJICTBOPUTCIIBHO U XOPOIIO
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0) MOBBIILIEHHE TEMIIEPATYPhI JHEM U MOSBJICHUE BETPA
B) BCTpEYa 3HAKOMOT'O BO BPEMSI IIPOTYJIKH U HaYan0 JOKIsS
I') BOSHUKHOBEHUE JIECHOTO 110Kapa U CUJIbHBIN BETEP

Bomnpocel 1J151 NIOATOTOBKHU K TeCTOBBIM 3aIaHUSIM

1. Onpenenurennn BTOPOTO U TPEThEro TMOPSAKOB, HMX CBOMCTBA W

BBIYKCIICHUE.

Bekropel. JInHelHbIe oniepanMu HaJl BEKTOPaAMH.

JInHENHO HEe3aBUCHUMBIE CUCTEMBI BEKTOPOB. bazuc.

Cucrema KOOpAMHAT U MEPEX0]] B HOBYIO CUCTEMY KOOPAHUHAT.
JInHelHbIE Onepanyy HaJl BEKTOPaMU B KOOPJAWHATAX.
CkansipHoe nIpou3BEAECHUE BEKTOPOB.

BekTopHoe npon3BeeHUE BEKTOPOB.

CMmelaHHOe POU3BEIEHUE BEKTOPOB.

Onpenenureny N-ro MOpPsIIKa U BEIYACICHUE.

0. Ompenenutenu U UX CBOMCTBA.

1. AnreGpandeckue TOTOTHEHUS] U MUHOPHI.

2. Panr marpuipsl. Beiuncienne panra MaTpuilbl ¢ OMOIIBIO 3JIEMEHTAPHbBIX
peodpa3oBaHUM.

13. Teopema o O6a3zucHoM MuHope. I[loHsATHE O peuleHUH MTPOU3BOJIBHBIX
CUCTEM JIMHEWHBIX YPaBHECHUM.

14. Teopema Kponekepa — Kanemnu.

15. IIpenen (pyHKUHMH B TOYKE, OTHOCTOPOHHUE MPEIETIBI.

16. Ilpeaen ¢pyHKIIMN HA OECKOHEUHOCTH.

17. beckoHeuHO Maible (DYHKIIMH U UX CBOMCTBA.

18.  OcHOBHBIEC TEOPEMBI O TIpe/eax.

19. HemnpepsiBHOCTH (pyHKIIMU B TouKe. OAHOCTOPOHHSISI HETIPEPHIBHOCTb.

20. Touku pa3pbiBa GYHKIIMH U UX KJIacCU(UKALINSL.

21. uddepennman GyHKIIHUH.

22.  IlpaBuio Jlonurans.

23.  Dxcrpemymbl pyHkiuu. HeoOxoauMele yCIoBuUsl SKCTpEMyMa.

24. OrtpickaHWe HaWOOJBIIET0O W HAUMEHBIIETO 3HAYeHUH (YyHKIMM Ha
OTpE3KE.

25.  BwimykiiocTts u BorHyTOCTH rpaduka Gynkiuu. Touku neperuoda.

26.  ACUMNTOTHI KPUBBIX: BEPTUKAIbHBIC M HAKIIOHHBIC.

27. llepooOpasnas ¢(ynkuusa. HeompeneneHHbld HWHTErpaj, €ro CBOWMCTBA.
Tabnuua OoCHOBHBIX (opMyn UHTerpupoBaHusi. HemocpencTBeHHOE MHTErpUpPOBAHUE.
WNHuTerpupoBaHue MoJACTAHOBKOM (3aMeHa MEPEMEHHOM) U TI0 YaCTSIM.

28. UHrerpupoBaHHMe palUMOHAIBHBIX (YHKUUNA TMyTEM pa3JIokKEHUs Ha
npocTeiime apoou.

29. HHrerpupoBaHHe HEKOTOPHIX KJIACCOB TPUTOHOMETPUUYECKUX DYHKIUM.

30. HHTerpupoBaHHe HEKOTOPHIX KJIACCOB UPPAITMOHATBHBIX (DYHKITUH.

31. OmpeneneHHbId UHTETPAT KakK IMpeaesl UHTErpaabHOW cyMMbl. OCHOBHBIE
CBOICTBa onpeeneHHoro uarerpaita. @opmyna Hetorona—JleiOnuna.

32. OyHKIMH HECKOJbKHX IMEPEMEHHBIX; O00JIaCTh OMpeeIeHHs, CIOCOObI
3a/1aHHUs.

33. Ilpenen pyukiuu B Touke. HempepbsIBHOCTS.

34. YacTHble npuUpalieHUs] U YaCTHbIE IPOU3BOAHbIE. ['€OMeTprUYECKUil CMBICI
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YACTHBIX MPOU3BOIHBIX (PYHKIIMH BYX MEPEMEHHBbIX. YacTHBIE POU3BOIAHBIC BHICIIUX
MOPSIIKOB.

35.  DkctpeMyMbl  (QYHKIIMM HECKOJIBKMX IepeMeHHbIX. Heobxoaumblie
ycnoBusi. DopMyIHpOBKa JOCTATOYHBIX YCIOBUM. I'paiveHT.

36. OcyuiecTBUTh NMpeoOpa3oBaHUE MATPULIbI HA OCHOBE MCIIOJb30BAHMS €€
CBOWCTB.

37. OcyuiecTBUTh ACUCTBUS HaJl 33JaHHBIMU MaTpULIAMU: YMHOKEHUE MATPHULL
Ha YUCIIO, CJI0)KEHNE U YMHOKEHUE MaTpULL.

38. Pemmth npou3BOJIBHYIO CUCTEMY JIMHEHHBIX YpaBHEHUM MeTo10M [aycca.

39.  ocymecTBUTh HAXOXKIEHUs 00paTHON MaTpHUIlbl MeTo10M [ aycca.

40. Pemmtb 3a1aHHYIO CHCTEMY JIMHEHHBIX YPaBHEHU MAaTPUYHBIM CTIOCOOOM.

41. Pemmth cucTeMy JMHEHHBIX ypaBHeHUH Mo opmynam Kpamepa.

42. Jlna 3amaHHOM (YHKIUMM TIOCTPOUTH €€ Tpaduk JaTh €€ OCHOBHBIC

XapaKTEPUCTHKHU.
43. TlepBbiii 3aMevaTenbHBIA MPEAEN U CICACTBUS U3 HETO MPHU BBIUKCICHUU
IIPENIEIIOB.
44. Bropoll 3aMedaTerabHbIA NpPEaeN U CIEACTBUS U3 HETrO MpPU BBIUUCICHUU
[IPENIEIIOB.

45. CpaBHeHHE OECKOHEYHO MasblX (PYHKIUH. DKBUBAJCHTHBIE OCCKOHEYHO
MaJjbie PyHKIUH.

46. OmnpeneneHue MPOU3BOJHOM M €€ HCHOJb30BaHUE I HAXOXKIACHUSA
TabnuIa NPOU3BOIHBIX.

47. Tlpou3BoJHbIE OCHOBHBIX JJeMeHTapHbIX (GyHKuuid. IlpomsBogHas
cnoxHoil ¢yHkuuu. IlpousBomnass oOpatHoNl (yHkIMM. IIpou3BOAHBIE BBICIIUX

MOPSIIKOB.
48.  IIpomsBojHas HESIBHO 3a/IaHHON (PYHKIIMH U TIPABHUIIO JIOTAPUPMUIECKOTO
g depeHurpoBaHusl.

49.  OcHoBHble TeopeMbl 0 Auddepennmanax. [I[pumenenne auddepennnana K
MPUOJIMKEHHBIM BBIUYMCIICHUSIM.

50. [IloxHoe uccnemoBanue 3aAaHHON (PYHKITUN OAHON nepeMeHHon. CBOMCTBa
(GyHKIMIA HETIPEPHIBHBIX HAa OTPE3KE.

51. Dxcrpemymbl GYHKIIMU JIBYX MEPEMEHHBIX, HEOOXOAMMOE M JOCTATOYHOE
ycinoBue. Hanbomnbiliee 1 HanMeHbIee 3HaueHue (PyHKIMU B 3aMKHYTON 00J1acTH.

52. BpluucneHue CMENIAHHOTO TMPOM3BENCHUS U MPUMEHEHUE ISl pelieHUs
MPUKJIAJIHBIX 3a]1a4.

53. BorunciaeHue BEKTOPHOTO MPOWM3BEICHUS W TPUMEHCHHE IS PEIICHUS
MPUKJIAJIHBIX 3a]1a4.

54. VYpaBHeHHE NPSIMOM Ha MJIOCKOCTH, YACTHBIE CIIy4ae YpaBHEHUS MPSIMOM.
Haxoxnenue paccTosHus OT IPAMOM 0 TOYKHU Ha TIJIOCKOCTH.

55.  VYrom wmexnay [IByMs OpSMbIMU. YCJIOBHE  MapalIeNbHOCTH U
MIEPIICHIUKYJISIPHOCTH NMPAMBIX. ToUKa nepeceyeHust IByX MpsSMbIX.

56. IlIpsmas B mpocTpaHCTBe (BEKTOpHAs, MapaMeTpuiecKas U KaHOHUYECKas
dhopmbl). YTOI MEXKTY PSIMBIMU B IPOCTPAHCTBE. YTOJ MEXIY MPSMOM M IITIOCKOCTHIO.

57. DOmmunc. KanoHunueckoe ypaBHeHue dyuurca. BepmmHbl, (HOKYCHI,
SKCUEHTPUCUTET JJUIUICA. JIMPEKTPUCHI AJUIUIICA, UX CBOMCTBA.

58. T'mmepGomna. Kanonuueckoe ypaBHeHHE THrepOosbl. BeprmHbl, QoKychl,
OKCIICHTPUCUTET, JUPEKTPUCHI THUMEPOONBl. ACHUMIITOTHI TUNEPOOIBI, MOCTPOCHUE
TUIEepOOJIbI IO XapaKTEPUCTUIECKOMY MPSIMOYTOJIbLHUKY.
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59. Ilapabona. Kanonmueckoe ypaBHeHue mapaboisl. Bepmmna, ¢okyc u
AUpPEKTpHUca mapadobl.

60. IlogMHOXecTBa MaHHOTO MHOXeECTBAa. YHWCIO MOAMHOMECTB JIaHHOT'O
MHOECTBa (COYETaHUs).

61. IIpousBojHas MO HAMPABICHUIO U IPAIUEHT; UX CBA3b. [ eoMeTpuuecKuil u
(bu3UYECKU CMBICI TPAJIUEHTA.

62. YcnoBHbIif 9kcTpemyM. MeTon MHOkUTeNeH Jlarpanxa.

63. IlomHOe mpupaleHue u MoaHbIi AuddepeHman.

64. Metoabl BEIYHCIICHUS HEOIPEACICHHOTO HHTErpaa.

65. ®opmyna Herotona-JleiiOnuma. CBoiicTBa ONpPEEICHHOTO HHTErpaa.

66. 3amaun, mnOpuBOAAMIME K  OOBIKHOBEHHBIM A depeHInaIbHbIM
YpaBHEHUSIM.

67. OObikHOBeHHBIE AM(PQEepeHIInaIbHbIE YpaBHEHHsI (OCHOBHBIE MOHSITHUS U
onpeaenenus). 3agada Komm mist nuddepenHnmanbHOro ypaBHEHUST IEPBOTO MOPSIKA.
Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH pemieHust 3amgaun Komm. [lonstue 00
o0111eM, 4aCTHOM U 0CO0OM penieHusX nuddepeHInanibHbIX YpaBHEHUI.

68. OcHoBHbIE Kjacchl ypaBHEHUU MEPBOro MOpsiKa, HHTETPUPYEMbIE B
KBaJlpaTypax: YpaBHEHUS C Pa3eIIOIUMUCS IEPEMEHHBIMU, OJHOPOIHBIE, TUHEUHBIE.
['eomeTpuueckass MHTEpIpETalUs pelieHud AudQepeHInanbHbIX YpaBHEHUNA MEPBOrO
NOPAJIKA.

69. [uddepennnanbupie ypaBHEHUS BBICHIMX MOpsAkoB. 3amada Kormw.
Teopema cymiecTBOBaHHMS M €AMHCTBEHHOCTH pemieHus 3amaun Komm. YpaBHEHHS,
JOITYCKAIOIINE TTOHWKEHUE MOPSIIKA.

70. Jluneiineie nuddepennmansupie ypaBHeHHs. [loHATHE OAHOPOAHOTO U
HEOJTHOPOJHOTO ypaBHEeHUs. JIMHEHbIe OAHOPOAHBIE AU PEepeHIINATbHBIEC YPABHEHHS.
Cucrema (yHmameHTanbHbIX pemieHuil. OOiiee peiieHue. JIMHEHBIE OHOPOHbBIC
YpaBHEHUS C TOCTOSHHBIMU KO3 PUIIIEHTaMU.

71. HopmanbHble cucTeMbl OOBIKHOBEHHBIX THU(PEepeHIMaTbHBIX YpaBHEHU,
BekTopHas popma ux 3anucu. 3agavya Komm. MeTton nckiiroueHus.

72. HopmanbHble CHUCTEMBI JHMHEWHBIX OJHOPOJIHBIX AuddepeHITnaIbHbIX
ypaBHEHUH ¢ TOCTOSHHBIMU Kod(ppurmentamu. CTpykTypa ob1iero peuieHus. Pemenue
B ClIy4ae JEHCTBUTENIbHBIX PA3IMYHBIX KOPHEH XapaKTEpUCTUUECKOTO YPaBHEHMUS.

73.  UYwucnoseie psgel. CxomuMocTh U cymma psiga. Heobxommmoe ycimoBue
CXOAUMOCTH. JIeUCTBUSA CO CXOAAMMMUCS PALAMMU.

74. Yucnosble psAAbl C TOJOXKUTEIBHBIMU 4YieHaMH. JlocTaTOuHBIC MPHU3HAKU
CXOOUMOCTH: cpaBHeHus, JamamOepa, panukanbHbld npu3Hak Komiv, MHTErpagbHBIMN
npusHak Komm.

75. 3HakomepeMeHHbIC psiibl. AOCOJTIOTHasT W YCJIOBHAs CXOJUMOCTH.
3nakouepenyrouiecs psiabl. [Ipusnak Jleionuna.

76. @OyHKuMoHANbHBIE PsAAbl. O6nacTh cxoauMmocTu. [loHsATHE paBHOMEpPHOMU
cxonumoctu. Teopema Beliepmtpacca. CBOMCTBa pABHOMEPHO CXOMSIIMXCS PSIOB.

77. Crenennsie psgel. Teopema AOens. Pagmyc cxomumoctu. OCHOBHBIC
CBOMCTBA CTENEHHBIX PSAIOB.

78.  Pasnoxenue QyHKIMI B CTeIICHHBIC psabl. Psan Teimopa s Gyskmmii: e*,
sinx, cosx, In(1 + x), arctg x, (1 + x)".

79. IlpuMeHeHHE CTENEHHbIX pPAJOB K MPUONMKEHHBIM BBIYMCICHUSIM:
BBIUHCIICHUE 3HAYEHUN (PYHKIIMM, BEIYUCICHHUE MPEIETIOB, BEIYMCICHHUE ONPEAEIEHHBIX

HMHTETPaJoB.
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80. OproronanbHble cucTeMbl (QyHKUMNA. TpUroHOMETpUUYECKas cHCTeMa
OpPTOTOHAJBHBIX (PYHKITHI.

81. [Ilpeamer teopuu BepostHOcTed. CnyuyaliHble COOBITHS, ONEpanuu HaJl
COOBITUSIMU U OTHOIICHUSI MEX Ay HUMU. [IpocTpaHCTBO 3JIEMEHTApHBIX COOBITUH.

82. Kiaccuueckoe, CTaTUCTUYECKOE U  TEOMETPUUECKOE  OIpe/elieHue
BeposITHOCTU. Teopema clloKeHUs BeposiTHOcTel. YacToTa HACTYIUIEHHS] COOBITHS.
VY cnoBHasI BEPOSITHOCT.

83. HesaBucumocTh coObITHH. BeposaTHOCTh mpou3BeleHHS  COOBITHH.
Teopema o nosiHOM BeposiTHOCTH. Dopmyinel barieca.

84. Onmnpenenenue ciydyailHOM BeIMUYMHBL. J[MCKpeTHbIE M HEMpPEpPHIBHBIC
CJIy4ailHbIC BEJIUYUHBI.

85. @yHkumMs pacmpeneneHus U €€ CBOWCTBA, IUIOTHOCTh BEPOSITHOCTEH
HENPEPHIBHON CITyYalHOW BEJIUYUHBL.

86. IlonaTue MaTeMaTHYECKOTO OXKHUIAHUS HENPEPHIBHON H JTUCKPETHOU
CIIy4YalHOW BEJIMYMHBI U €70 CBOMCTBA.

87. UucnoBble XapaKTEPUCTUKH IUCKPETHBIX M HENPEPBIBHBIX CIIy4YalHbIX
BeIMYUH. [lucniepcuss M CpeaHEKBAIAPATUUYECKOE OTKIOHEHHE, OCHOBHBIE CBOWCTBA U
BBIYHCIICHHUE.

88. PaBHOMepHOe, MOKa3aTelbHOE M HOpMalbHOE pacnpeaeneHus. Mx
YHCJIOBBIE XaPAKTEPUCTUKH.

89. bunommaneHoe pacnpenenenue. Pacnpenenenue Ilyaccona.

90. Cucrema IBYyX CIy4aillHBIX BEJIHUYWH. Y CJIOBHBIC 3aKOHBI PACHpECICHHUS.
VY ca0BHBIE MATEMATUYECKHUE OXKUAAHUS.

91. 3aBucuMble W HE3aBUCHUMBIC CIIy4ailHbIE BEIUYUHBL. KoppemsunoHHBIN
MoMeHT. KoadduumeHT Koppesimm.

92. JluHeliHas KOppEISIUs, TUHEHHAS PETPECCHSL.

93. 3aBucuMbBle W HE3aBUCHUMbBIC CIIy4ailHble BENIUYUHBL. KoppensumoHHBIN
MoMeHT. KoBapuanus u koppersauus. JInnenHas perpeccusi.

94. 3akon 6ombux yucen. HepasenctBo YeOrbIiena.

95. Teopema bepnymmm. [IpeaenbHble TEOPEMBI.

96. Xapaktepuctuyeckue (PyHKIIMM U UX CBOHCTBA.

97. llenrpanbpHas mpenenbHas Teopema JlsmyHona.

98. Ilonusarue o ciyvaitHoMm mporiecce. Knaccudukanms caydallHbIX TPOIECCOB
Y IPUMEDBI.

99. OObikHOBeHHBIE Au(depeHranbable ypaBHeHus. 3amgada Komm s
muddepeHuranbHOTO ypaBHEHHUsT niepBoro mnopsiaka. [lonsartue o6 obmiem, 4acTHOM MU
0co00M perieHusIX nudpepeHnaibHbIX YPaBHEHUN.

100. Ywucnomeie psapl. CxoauMocTh W cymma psiaa. HeobGxomumoe yciioBue
CXOIMMOCTH. JIEUCTBHS CO CXOISIIMMUCS PAIAMU.

101. Cucrema nByX ciaydyalHBIX BEJIMYUH. Y CJIOBHBIE 3aKOHBI paclpeeicHus.
VYcaoBHBIE MATEMATUYECKHUE OXKUIAHMSL.

102. @ynkmus Jlammaca. BeposTHOCTh TomamaHwsi B 3aJaHHBIM WHTEPBAT
HOPMAJIBHOM CIIy4YallHOM BEJIWYMHBI. BEpOSATHOCTH OTKIIOHEHUS OT MATEMATHYECKOTO
oxxunanus. [IpaBuio «Tpex curm».

103. 3akoH pacnpeneneHuss BEPOATHOCTEH  (IJIOTHOCTh  BEPOSTHOCTEH)
HEIPEPBIBHBIX CIIYYalHBIX BEIMYMH. MaTeMaTH4ecKoe OXHUIAHHWE, IUCIEePCUs |
CPEIHEKBAAPATUYECKOE OTKJIOHECHHE HENPEPHIBHOW CIYyYalHOW BEJIIMYMHBI, HUX

BEIUMCJIEHNE U CBOMCTBA.
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104. Beruncnenne npeaenbHbIX BeposaTHOCTEH. CTainoHapHOE pachpeiesieHue.
[Ipouecc rubenu U pa3sMHOKEHHS.

105. TlocnemoBaTtenbHOCTh HE3aBUCHUMBIX UCIBITAHUM (cxemMa bepnyn).
[Ipenenbabie TEOpeMbl MyaBpa—Jlaruiaca u Ilyaccona.

106. T'enepanpHas u BeIOOpOuHas nucriepcusi. OlieHKa reHepalbHON JUCTIEPCUH
10 UCITPaBJIEHHON BHIOOPOYHOM.

107. VYpaBHeHue nuHeHOW perpeccuu. HaxoxaeHue mnapameTpoB JUHEHHOM
perpeccuyd MeTOJI0M HaUMEHBIIINUX KBaJIpPaTOB.

108. DneMeHTh KOPpPEIALMOHHOTO aHanu3a. BbeIOOpouHbIil  KOADPUIIUEHT
KOPpEJALIUN; €r0 HHTEPBAJIbHBIE OLIEHKU. OCHOBHBIE CBOMCTBA PETPECCHUHU.

109. JloBepuTenbHBI WHTEpPBAN I  OICHKA  CPEIHEKBAIPATHYECCKOTO
OTKJIOHEHHS HOPMAJIBHOTO PacipeieICHuUsI.

110. OcHoBHBIE 3ama4ll MaTEMaTHYCCKOM CTAaTUCTUKUA. [eHepanbHas W
BBIOOpPOYHASI COBOKYITHOCTH JaHHBIX. Pernpe3eHTaTuBHOCTD BHIOOPKH. CTaTUCTUYECKOE
pacnpenenenue Beioopku. BapuanTtel. YacToThl.

111. DOwmmnupuueckas ¢pyHkiusa pacnpenenenus. [lonuron. ['mctorpamma.

112. Crartuctuyueckue OleHKU MapaMeTpoB pacipenesieHus. TodeuHble OIEHKH:
HeCMeleHHbIe, YPPEKTUBHBIE U COCTOATETbHBIE.

113. HuTepBajbHBIE OILIEHKH IapaMEeTpoOB pachpeneneHus. JloBepUTeIbHBbIM
uHTepBai. HanexHocTp.

114. JloBepuTenabHblE HHTEPBAJIBI JJISI OLIEHKM MAaTEMaTHYECKOTO OKHIaHUS
HOPMAaJILHOTO paclpeeseHUs IPU U3BECTHOM U HEM3BECTHOM CPEIHEKBAIPATUUECKUX
OTKJIOHCHHUSIX.

115. OcHoOBHBIE 3aJa4 MaTeMaTUYECKOM CTaTUCTUKU. ['eHepanbHas WU
BBIOOPOYHASI COBOKYITHOCTH JTAHHBIX.

116. PempesentatuBHOCTH  BBIOOpPKH.  CTaTHCTHYECKOE  pacmlpeiesieHue
BbIOOpKH. Bapuantel. YacToOTEI.

117. DOmnupuueckas pyHkuus pacnpenenenus. [lonuron. ['mctorpamma.

118. Craructuueckue OIeHKU MapaMeTpoB pacmpeneseHus. TodedHble OIEeHKH:
HeCMeIleHHbIe, Y(PPEKTUBHBIC U COCTOATEIBHBIE.

119. T'enepanpHas u BbIOOpouHas cpeansis. OlEHKa TeHepaJbHOM CpeaHel 1o
BBIOOPOYHOM CpETHEH.

120. T'enepanpHas u BeIOOpOUHas nucriepcusi. OlieHKa TeHepabHOM JUCTIEPCHH
10 MCTIPABIICHHON BEIOOPOYHOM.

121. WHrepBanbHBIE OICHKH MapaMeTpoOB pacmpenencHus. JloBepurenbHBIN
uHTepBan. HanexxHocTh.

122. JloBepuTenbHble WHTEPBAJIBI IS OIEHKHM MAaTEMAaTHYECKOTO OXHUIaHMS
HOPMAaJILHOTO pachpe/efieHns MpY U3BECTHOM U HEM3BECTHOM CPEIHEKBAIPATUUECKHUX
OTKJIOHCHHUSX.

123. JloBeputTenbHbIA  HMHTEpBa] IS OLEHKHA  CPEIHEKBaIpaTUUYECKOTO
OTKJIOHEHUSI HOPMAJIbHOTO pacpeiesieHus.

124. Meton HanbobIero mpaBaonooous. OyHKIHS MPaBIOTOI00MS.

125. Ormenka HauOOJIBIIIETO IPABIOTIOI00MS. Y paBHEHUE ITPaBIONIOA00HS.

126. DnemMeHTHl KOPPEIAIMOHHOTO aHam3a. BbeIOOpOYHBIA KO hHUIIHEHT
KOPPEJAINN; €T0 HHTEPBAJIbHBIE OlIeHKH. OCHOBHBIE CBOMCTBA PETPECCHUM.

127. VYpaBHeHue nuHEHHOW perpeccuu. HaxoxaeHue mapameTpoB JTUHEHHOM
perpeccur METOJ0M HaUMEHBIIINX KBaAPATOB.

128. OrleHka TECHOTHI CBSI3M C MOMOIIBIO KO3(pdULIMEHTa KOppeIsiuu |

43



KOPPEISLUOHHOTO OTHOIICHUSI.

129. Crartuctuueckass TIpOBEpKa CTAaTUCTUYECKUX rumore3. HymeBas w
KOHKypUpYytoliasg rumnote3bl. OmuOKu nepBoro U BTOporo poja. CTaTUCTHYECKHM
KPUTEPHUI MPOBEPKU HYJIEBOM TMIIOTE3bI KPUTHUECKAsi 00JIACTh.

130. IIpoBepka rHUIOTE3bl O 3aKOHE pacmpejaenieHusa. Pacnpeaenenus
Croronenta u Guinepa. Kpurepuii cornacus [lupcona (xu — kBajpar).
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