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AHHOTaUs

JucuuiuinHa «J{omonMHUTENbHBIE pa3/ienbl MaTeMaTHKH» BXOAWUT B 00pa30oBaTEIbHYIO
IporpaMMy BBICIIErO O0Opa30BaHUS — IpOrpaMMy crienuanuTera no cnenuanbHoctu 24.05.06
«Cucrembl yrnpaBieHUs JIETaTeNbHBIMM ammaparamu» HampasieHHOCTH «IIpubopsl cuctem
yIpaBIeHUS JIETATSNIbHBIX anmnaparoBy. JucuumminHa peanu3yercs kadempoii «Nely.

JucuuiuinHa  He  sBIseTcs  00s3aTenbHOM  NpPU  OCBOGHHHM  OOy4aroIUMCs
o0pa3oBaTeNbHONW TMPOrpaMMbl W HAaIpaBlieHa Ha YriayOneHHoe (OpPMHUPOBAHUE CIETYIOLINX
KOMIIETECHIINH .

VYK-1 «CrnocobeH ocCymiecTBIsATh KPUTUYECKHH aHaIu3 MPOOJEMHBIX CHUTyallud Ha
OCHOBE CUCTEMHOTI0 [10JIX0/]a, BEIpabaThIBaTh CTPATEIHIO IEHCTBUI»

OIIK-1 «Crnoco0GeH NpUMEHATh eCTECTBEHHOHAYYHBIE M OOIINEMH)KEHEpHBIC 3HAHUS,
METO/Ibl MaTEMaTHUECKOTO aHAIN3a U MOJIEIMPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIBLHOIO
UCCIICIOBaHMS JUIs PELICHNUS WH)KEHEPHBIX 3a/1a4 MPO(ECCHOHATBHON AEATEIIbHOCTI

ConeprkaHue JUCLUIUIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBA3AHHBIX C TEOPUEH Mpeenos,
¢ auddepeHINANBHBIM M HHTETPAIBHBIM HCYHCICHHEM (YHKIUH OJHOH U HECKOJBKUX
IEPEMEHHBIX, C TEOPUEH PAI0B U € pelIeHMEeM OOBIKHOBEHHBIX TU(HEpEeHINATbHBIX YPaBHEHUH,
a TaKKe ¢ MPUMEHEHHEM 3HAHWH 10 YKa3aHHBIM pa3JieliaM MpH peIIeHHH MpodhecCHOHAIBHBIX
3ajay.

[IperonaBanrie MUCHMIUIMHBI TPEIyCMaTpUBaeT cleayiomue (OpMbl OpraHH3aIHN
y4eOHOT0 IpolLecca: MPAaKTUYECKHE 3aHATHUS, CAMOCTOSATENIbHAs paboTa 00yUaroIerocs.

[TporpaMMo#l TUCHMIUIMHBI MPETyCMOTPEHBI CIEIYIOIIME BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popme 3auera.

OO0mast TpyJI0eMKOCTh OCBOCHHSI JTUCIUIUIMHBI COCTAaBJISICT | 3a4eTHYHO eIuHUIly, 36
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
dbopMUpOBaHHE Yy CTYACHTOB CIIOCOOHOCTHM ¥ HAaBHIKOB (OpPMYIHpOBaTH H  peuiaTh
npodecCHOHANbHBIE  3aJla4yd C  HWCIOJb30BAHMEM  ammapara JIMHEWHOW  anreOpbpl |
MaTEeMaTHYECKOTO aHATN3A.

1.2. JlucummimnHa siBIsieTcss (aKyJIbTATUBHOW JUCIHMIUIMHOM TIO  CIEIHAIbHOCTH
o0pa3oBaTeNbHOI MporpaMmMbl Beiciiero oopasosanus (naiee — OIT BO).

1.3. TlepeueHp IIIaHUPYEMBIX PE3yJILTATOB O0YUEHHUSI 110 JUCIUILIAHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare M3ydeHus MUCHUILTUHBI OOYYaIOUIMICS JAODKEH 00JalaTh CICTyHOIUMHU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHb KOMIETEHIIMIA ¥ UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynna) Konx n HaumeHoBaHue Konx 1 HanMeHOBaHME HHIUKATOpa
KOMIIETCHIINH KOMIIETCHIIMH JOCTHKCHHS] KOMIIETEHIIUU
YK-1 Cnocoben
OCYIIECTBIIATh
KPUTHYECKHUI aHAIIN3

VK-1.B.1 Bi1ageTs HaBBIKAMH CUCTEMHOI'O U
POOJIEMHBIX
YHuBepcaibHbIe N KPUTUYECKOTO MBIIIUICHHS; METOIMKAMU
CUTyaIuil Ha OCHOBE
KOMIIETEHIIUH MTOCTAaHOBKH IIEJIH, ONPEICIICHHUS CIIOCOO0B

CHCTEMHOI'0
€€ JTOCTH)KEHUS
IOJIX0/1a,

BbIpa0aThIBaTh
CTpATEruI0 ICUCTBUI

OIIK-1 Cnocoben
PUMEHSTh
€CTECTBCHHOHAYYHBIC
1 OOIICHH)KEHEPHBIE
3HaHUS, METOIbI

MaTeMaTHUYECKOI o
OIIK-1.¥.2 ymeTs npoBOIUTH
aHaJIn3a u

O6menpodeccruoHanbHbIE MaTeMaTUYeCKHE PacueThl U
MOJICTTUPOBAHUS, o
KOMIIETEHITHH MaTeMaTHYeCKUi aHAIHU3 B

TEOPETUUYECKOTO U .
poeCCHOHAIBHON e TETHHOCTH
SKCIICPUMCHTAJIIBHOT'O

WCCIICTOBAHUS JIJIst
peenus
WHKCHEPHBIX 3a71a4
poQeCCHOHAIBLHON
JIESITEIbHOCTH

2. Mecro nucuumianssl B ctpykType OI1
HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPU U3YYECHUH CIIEAYIOIIUX TUCLUILINH:
— «Maremarnka. MaTemMaTH4YeCKU aHATIU3»,
— «MaremaTka. AHaTUTHYECKasi TEOMETPHS U JIMHEIHast anreGpay.

3. O0beM U TPYJ0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oObeMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUIIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUITITUHbI




TpynoeMKocTh 1o

Bun yuebHoM paboTh Bcero ceMecTpam
Ne3
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 1/ 36 1/ 36
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3anamus, BCETO vac. 17 17

B TOM YHCJIC:

nexuun (JI), (gac)

npaktudyeckue/cemunapckue 3anstus  (113),

(a0) 17 17

naboparopusie padbotsl (JIP), (dac)

KypcoBoii poekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)

Camocmoamenvnas paboma, Bcero (4ac) 19 19

Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amen (3auer, Judd. 3au, | 3auer 3auer
DK3.%*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAAM 3aHATUMN.
Pa3nenpl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznesnsl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Pa3zenbl, TeMBI TUCIUIITHHBL Jlexwmn | 113 (C3)) - JIP KT CPC
ACTIBL, JctL (dac) (dac) (uac) (dac) (gac)
Cewmectp 3
Paznen 1. KommekcHsle uyncina 2 2
Paznen 2. Matpuubl 1 CUCTEMBI JINHENHBIX YPaBHEHUI 2 3
Pasnen 3. DieMeHTbI aHATUTHYECKON TEOMETPUH 2 2
Paznen 4. luddepennnanpaoe ncuucienne QyHKINN 2 )
OJHOM NIEPEMEHHOMN
Paznen 5. MnTerpanbHoe ucuucienne QyHKIMHA OTHON 3 3
MEPEMEHHOU
Paznen 6. luddepennmanpaoe ncuncienue GyHKINN 2 )
MHOTHX MEPEMEHHBIX
Pasnen 7. O0bikHOBeHHBIE U depeHIIHaTbHBIC 2 3
ypaBHEHHS
Paznen 8. Psibr 2 2
HUroro B cemectpe: 17 19
Htoro 0 17 0 0 19

[IpakTuyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yJarolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
poQeCCHOHATBHOM 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHH.
Coneprxanne pas3/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.




Tabmuna 4 — ConeprkaHue pa3JesioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep paznena

Ha3Banue u copeprxanue pa3aeinoB U TeM JEKIIMOHHBIX 3aHATHHA

Y4eOHBbIM IJIAHOM He NMPeLyCMOTPEHO

4.3. IlpakTtuueckue (CeMHUHAPCKUE) 3aHATHS
Tembl IpakKTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6ymma 5 — [IpakTudeckue 3aHsITHS U KX TPYJ0EMKOCTh

N3 Hux No
Ne | Tewmsbl npaktudyeckux | @opmel IpakTU4eCKuX | TpynoeMKOCTb, |IIPAaKTHUYECKOM |pasnena
n/n 3aHATUN 3aHATUN (uac) IIOATOTOBKH, |AUCLUI
(gac) JIHBI
Cemectp 3
KomruiekcHble uncia 2 2 1
Martpuiibl U CHCTEMBI 5 ) 2
JIMHEHHBIX yPaBHEHUI
OneMeHTHI 3
AHATUTHYECKON 2 2
reOMETPHH
HuddepennuanbHoe 4
UCUYHCIICHUE (DYHKIIUH 2 2
OJTHOM EPEMEHHOU
Nurerpansuoe 5
ucurcieHne GpyHKIu 3 3
OJIHOM NEepPEMEHHOMN
Juddepennunansroe 6
UCYHCIICHUE (DYHKLIUH 2 2
MHOTI'UX NCPEMCHHBIX
OGBIKHOBEHHBIE 7
g depeHnnatbHbIe 2 2
YpaBHEHUS
Psitpr 2 2 8
Bcero 17 17
4.4. JlabopatopHble 3aHSATHUS
Tewmbl JTabopaTOPHBIX 3aHATHH M UX TPYIOEMKOCTh MPUBEACHBI B Ta0HIIE 6.
Tabnuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBaHue 1a60paTopHBIX paboT TpynoeMKoCT®, | MpaKTHHECKOH | pasaera
n/m (uac) ITOATOTOBKH, | JHCIIHII
(gac) JIMHBI

VY4eOHbIM MIIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTHpOoBaHKE/ BHITIOTHEHUE KyPCOBOW pabOThI
Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Buapl camocTosTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.




Tabmuua 7 — Bugsl caMoCcTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 3,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
W3ydeHue TeopeTHUecKoro MmaTepuania
4 4
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 6 6
ycneBaemoctu (TKY)
Homamnee 3aganue (/13)
Konrtpomnbusie pabotsl 3a04nnukoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM 9 9
atrecrauuu (I1A)
Bcero: 19 19

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITENIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-MEeTOINYECKHE MaTepuallbl ISl CAMOCTOSITENIFHOW pabOoThl 00yJaromuXxcs yKa3aHbl B
.. 7-11.

6. IlepeueHb MeUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3/IaHUH NIpUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHHIMA

Mudp/ bubnuorpaduueckas ccplika Konungectso
URL aapec IK3EMILISIPOB B
oubnanoreke
(kpome
AIIEKTPOHHBIX
HK3EMILISIPOB)
517 [MuckynoB H. C. Iuddepennunansaoe u 237
1134 UHTErpaibHOE ncuncieHus: B 2 T.: yuebHoe mocobue
JUIst cTyieHToB BTy30B M.: UnTerpain-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHUK 33124 110 KypCy 165
b50 MaTeMaTHYecKoro aHanuza: yuyeOHoe nocobue / I'. H.
bepman. - 22-¢ u3., nepepad. - CII16.: [Tpodeccus,
2005. - 432 c.
517 Bricmas matemaruka. Psaaer: yue6Hoe nmocodue / 1O. 167
I'96 A. I'yeman, C. I1. [TombrTkus, A. O. CMmupHOB; C.-
[Terep6. roc. yH-T a3pOKOCM. PUOOPOCTPOCHHUS. -
CIIo. : U3g-so I'YAIIL 2019. - 77 c.
https://e.lanbook. | ®uxrtenronsir .M. OCHOBBI MAaTEMAaTHYECKOTO OBbC Jlanb
com/book/65055 | ananmu3za. B 2-x T1. Tom 1-b1it - Cankr-IletepOypr:
Jlanb, 2021.- 448c.
https://e.lanbook. | ®uxrtenronsir .M. OCHOBBI MAaTEMAaTHYECKOTO OBbC Jlanb
com/book/411 | ananuza. B 2-x TT. Tom 2-ii - Cankt-IletepOypr:
Jlanb, 2021. - 464c.



https://e.lanbook.com/book/65055
https://e.lanbook.com/book/65055
https://e.lanbook.com/book/411
https://e.lanbook.com/book/411

com/book/211928

ycroitunBocTh: yueOHuk / A. I1. XKabko, E. 1.
Kotuna, O. H. UmxoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.

https://e.lanbook. | CoopHuk 3a1ay MO0 MaTeMaTHYECKOMY aHaIN3y. Tom ObC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBHOCTD. JIuddepenimpyeMoctsb
/ JI.J. KynpsiBues [u ap.]. - MockBa : ®u3Martiur,
2019. — 496 c.
COopHUK 33/1a4 IO MaTeMaTHYECKOMY aHanu3y. Tom ObC Jlanp
https://e.lanbook. | 2. Uurterpansl. Psaapr: yueb. mocooue / JI.JI.
com/book/2227 | KyapsBues [u ap.]. - Mocksa : ®usmariur, 2019. -
504 c.
http://e.lanbook.c | 3no6una C.B. Maremarnueckuii aHain3 B 3aa4ax U 9BC Jlanp
om/book/2377 | ynpaxuenusx. / C.B. 3n06una, JI.H. [Tocurenbckasi.
- M. : ®usmatiut, 2019. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtnueckuii ananus. / E. B. OBC Jlanb
com/book/147557 | Bypkosa, O. A. lllymepuna. - Kpacuosipck: Cuol'yY
nM. akageMuka M. @. Pemetnéna, 2018. - 128 c.
YK 517.9 Makaposa M.B., [TombiTkun C.I1. [Ipumenenne 50
QG epeHIMaIbHBIX YPAaBHEHUN IS pEIIeHUS
MPUKIAIHBIX 3a7a4: yuebd.-MeTo 1. mocobue/ M.B.
Makapoga, C.II. [Tombrtkun. —CI16.: I'VAIIL, 2021.-
45c.
https://e.lanbook. | Aradonos, C.A. TuddepeniuanbHbie ypaBHEHUS / OBC Jlanb
com/book/106546 | C.A. Aradonos, A.Jl. T'epman, T.B. Myparosa. —
MI'TY um. H.D. baymana, 2024. (Cep. MaremaTtuka
B TeXHUYECKOM yHUBepcurere; Boim. VII).
https://e.lanbook. | YKab6xko, A. I1. Tuddepenimansabie ypaBHEHUS U OBC Jlanb

Ilepeuenn

TeJIeKOMMYHHKaHI/IOHHOﬁ CEeTn

7. IlepedeHb 371€KTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
UH(POPMaIMOHHO-
HEOOXOJUMBIX JIISI OCBOCHHS JIWCIUILTHHBI

AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX
«HTEpHETY,

pecypcos

npuBeseH B Tabmuie 9.

Tabmuma 9 —

TGHCKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHeT»

[lepeueHp 31EKTPOHHBIX 00Opa30BaTENbHBIX pECypcoB HHGOPMALMOHHO-

URL anpec

HanmenoBanue

http://www.math-net.ru

OOb1epoccuiickuil MaTeMaTHYeCKUi TopTa

http://mathhelpplanet.com/

Maremaruueckuit popym Math Help Planet

http://e.lanbook.com/view

9BC «Jlaab»

8.1. [lepeyenp mnporpaMMHOro oOecreueHus, HCHOIb3YEMOro IpH

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI

00pa30BaTeNbHOTO MpoIiecca Mo TUCIUILINHE.
[lepeueHsb UCTIOIB3YEMOT0 IPOTPAMMHOTO OOecTieueHus peacTaieH B Tadbmuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

OCYHICCTBJICHUHN

Ne /1t

Haunmenosanue

He npenycmorpeno



https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2226
https://e.lanbook.com/book/2227
https://e.lanbook.com/book/2227
http://e.lanbook.com/book/2377
http://e.lanbook.com/book/2377
http://www.math-net.ru/
http://e.lanbook.com/view

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEMBIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUIIITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNBFHOTO MpoIiecca Mo AUCHUIIMHE, TPEACTaBIcH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUUYECKON 0a3bl

Ne HanmMeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)
1 | AynuTtopus A NpakTHUECKUX 3aHATUI 24-12

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOM aTTeCTaIlluu
10.1. CoctaB OLEHOYHBIX CPEACTBAJISI NPOBEIACHHS MPOMEKYTOUHONW AaTTecTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB Ik IPOBEICHHsI IPOMEKYTOYHOM aTTeCTaIlUH

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOUYHBIX CPEACTB

3auer TecTsr;
3agaum.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJaroUMMHCcs MpUMEHseTcsl 5-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabauie 14. B Teuenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHUIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUIN

Or1eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutpHad mIKana P P (bopvp

— oOyyaronuiicss TIyOOKO M BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, [10CIIEI0BATEIbHO U TPAMOTHO €r0 U3J1araer;

— ONUPAsCh HA 3HAHUS OCHOBHON M JIONOJHMUTENBHOHN JHTEpaTypBHl,

«OTIIUYHOY J
GATTCHON TECHO MPUBS3bIBACT YCBOCHHBIC HAYYHBIE MOJOKEHHS C MPAKTUIECKON
JESITEIILHOCTHIO HAIPABJICHHS;
— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMBIC M HJICH;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— cBOOOJIHO BJIaJICET CUCTEMOM ClelUaTIN3uPOBAHHBIX TOHSITUH.
— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JIUTEPATYPHIL,
«XOPOIIO» PaTypel; o
— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;
«3a4TEHO»

— YBSI3bIBAa€T YCBOEGHHBIE 3HAaHUS C MPAKTHUYECKON JAeSITeIbHOCTHIO
HaIpaBJICHUS;
— apryMEHTUPYET HaY4YHbIE TIOJIOKEHUS;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chpopMUPOBAHHBIX KOMIIETEHIUI

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIAJIEET CUCTEMOM CIIECIUATU3UPOBAHHBIX TTOHSATHA.

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONYCKAaeT HECYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GATTCHON — WCTBITHIBAET 3aTPYAHEHHUS B INPAKTUYECKOM IMPUMEHECHHHM 3HAHUM
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEILMATIU3UPOBAHHBIX OHSITUH.
— oOyyJaronuicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
«He 3a4TCHO)

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;
— HE MOXXET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;
— He QOpPMYJIUPYET BHIBOAOB U 000OLIECHUI.

10.3. TunoBbie KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ko
Ne i/m [Tepedyens BompocoB (3a1a4) sl IK3aMeHa A
UHJIMKaTopa
Y4eOHbIM IIAHOM HE IPEAYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuna 16 — Bonpocs! (3agaun) mms 3adera / qudd. 3adera
Ne i/ Kon
Ilepeuens BonpocoB (3agau) i 3ayera / aud . 3agera
P P (sana) 1 pd MHAMKATOpa
1 1) KomruiekcHoe urcio Z 3anucaHo B anreOpandecko 1 B
TPHTOHOMETPHYCCKON (opmax:
3 1 T W
Z —?-l-L 5= l{cusE+L s:ng]
Haiigure 12-10 crenens uncna Z
Ortser:1
2) Kakyro ¢popmy 3amucu ynciia Bbl Ucronb3oBain? OO00CHyHTe CBOM
BBIOO
4 OIIK-1.Y.2

ceos.

Ortser: IIpu Bo3BeleHNH KOMILIEKCHBIX YK ces B CTeNeHb 0oJlee
PALMOHAJBLHO HCIO0JIB30BATH TPUTOHOMETPUYECKYI0 (opMYy 3aNIMCH
U 1efiCTBOBATH 1O CJIeAYI0IIeMYy NPaBHIY: NPH BO3BEICHUH
KOMIIVIEKCHOI'0 Y4 CJIa B CTENMEHb MOAYJIb YU CJIa BO3BOJAUTCH B 3Ty
CTeNeHb, APTYMEHT YMHOKAETCHA Ha N0Ka3aTe/b CTeNeHH.

Ecau ke ucnoJsb3oBarh anredpandeckyro ¢gopmy 3anucu, To
HEe00X0UMO B JaHHOM ciay4dae 12 pa3 yMHOKHUTH YHCJIO CAMO HA




Haiitu matpuny € = 34 — 5B°, rze

1 0 2 b =2
a=(-, 5 S)B=(-1 3
3 -3
OTger:
c= [—2 5 —9)
4+ 6 6 OIK-1.Y.2
2. Bri6epute u3 cnimcka mugpoBbie CPeIcTBa, KOTOPHIE MOTYT OBIThH
MIPUMEHEHBI JIJIsl PEIICHUS TaHHOW 3a/1auHu.
a) Microsoft Access
b) Wolfram Mathematica
c) Microsoft PowerPoint
Oteer: b)  Wolfram Mathematica
CpaBHHTE YCIOBHS IPUMEHEHUSI METO0B PEUICHUSI CUCTEM JTMHEHHBIX
ypaBHeHu. Kakoil MeTo/1 pelieHns: CUCTEMbI TIMHEHMHBIX
anredpanvecKux ypaBHEHUM MPUMEHSIOTCS B TOM CIIy4ae, €Clid MaTpulia
CUCTEMBI HE SIBJISIETCS] KBaJPaTHOM?
OtBer: Ecianm MaTpuua cucreMbl He KBAaJpaTHasl (T.e. KOJUYECTBO VK-1B.1
HEM3BECTHBIX M KOJHMYECTBO YPABHEHUIl He COBINAJaT), TO o
NPUMEHSAETCS TOJbKO METO[ HMCCJAeI0BAHUA CHCTEMbI JHHENHHBIX
ypaBHenuii I'aycca, apyrume meroabt (Meron Kpamepa um meron
MATPUYHBIX YPaBHEHHUI) MOryT NPUMEHSATHLCHA NPH YCJIOBUM, YTO
MAaTPHIA CHCTEMbI KBAaJIPATHAS U ONPeJesIuTe b e¢ He PABEeH HYJII0.
I[To xakoit popmysie onpenenseTcsi CKaIIpHOe TPOU3BEICHNE BEKTOPOB?
OTtBet: CkajJsipHOe NPON3BeAeHNE BEKTOPOB ONpPeaesieTcs 1o OIIK-1.YV.2
dopmyae lal = |E| ¥ cosa
CocraBuTh ypaBHEHHE MPAMOM Mpoxo et yepe3 Touky M(—1,—3) u
. Jxtls  y—9
napajuieJIbHON IpsIMOi = .
—4 -5
OTBeT 3anucath B BUJIE YPABHEHHUS MIPSIMOiA ¢ yrioBeiM Kodddumuentom | OIK-1.Y.2
Otser:
¥y=1,25x—1,75
Hopwmais k mmockoctu umeet koopauHaThl (A, B, C); koopanHaTh
HaTmpasJsTroIero Bektopa mpssmoit (I,m,n)/
C momoripio Kakoi (opMyIIbl MOXKHO HAUTH YTOJI MEXAY IPSIMON U
IJI0CKOCTBIO?
OtBeT: yroJa Me:xxay npsiMoi M IJIOCKOCTHIO MOKHO HAWTH M3 VYK-1.B.1
(popmy.ibl
. |Al + Bm + Cn|
sing = — ,
VAT 4+ B2+ CEVIE 4+ m? 4 n?
ITo xakoil popmyse MOKHO ONPEAENIUTh PACCTOSIHUE OT TOUKH J10
IJIOCKOCTH?
OtBer: PaCcTosiHME OT TOYKH /10 IJIOCKOCTH PABHO
| Axy+By, +Cz,+D| ) OIIK-1.Y.2
gz TAC (A, B, C)- koopauHaThl HOPMAJTH K TUTOCKOCTH;

(Xo, Yo, Zo) KOOpAMHATHI TOUKH.




S ¢ (—24)cos(7 + 4x)

=y 2—bEini f+ax

NPOU3BOIHOM QyHKIMHU v = /2 — 6s5in(7 + 4x) ? OTBET 0OOCHYIHTE.
OTBeT: BbIpakeHUe ABJIsAETCA MPOU3BOAHOM 1151 (PYHKIMHU, YTOObI
3TO0 000CHOBATHh MOKHO B3SITh IPOM3BOIHYIO OT

V= ,\,-"2 — Gsin(? + 4%) WIM BLIYUCJIUTH HeonpeaeJJeHHbIH

HHTerpaJj

8 Teno aBuxkeTcs Mo 3akoHy S(t) =5t +1. Uemy paBHa ckopocTh V(t) B OIK-1.Y.2
MOMEHT BpeMeHH t =17 3anumuTe HOMep BEpHOTO OTBETA.
1) 6
2) 4
3) 10
4) 15
OtBer: 4)
9 Haiinute popmyny ¢ ommbOkoil. ApryMEHTHpPYHUTE CBOM OTBET. YK-1.B.1
1. (C-u(x))'=C-u'(x)
2. (U()EVv(X))'=u"(X)xV'(X)
3. (U(X)-v(x))'=u’(x)-+V'(X)
:.":.'L' i 1:.1' vl X=X T
4. (;":.1 :I - 2lx
OTtBet: omuoka B (popmyJie Ne3. Ilo npaBuay auddepeHuupoBanus
npousseaeHus AByX 1updepeHunpyeMbiXx GyHKIMNA MPON3BOAHASA
Npou3BeeHUsI BbIYUCsieTcs 1o popmyie:
(U(x)-v(x))"=u’ (x)-V(x)+u(x)-v'(x)
10 Haiigute npousBoHy0 (GyHKIIMH OIIK-1.V.2
y = 5cos(5+ 2x) #In(5x—2)
OtBer: —10sin(5 + 2x) #* In(5x — 2) + 5cos(5 + 2x) * 5‘_5_q
2) HazoBute kakoe-1u6o uudpoBoe cpeacTBo, MPUMEHUMOE s
pereHust JaHHoM 3aaaun. OGOCHYWTE Balll BHIOOP.
OtBet: K uu¢poBbIM cpeicTBaM, KOTOPbIe MOTYT ObITH MPUMEHEHBI
JUIsl pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAO0P
MaTeMaTH4eCKUX PYHKIMA B TOM YHCJIE, CHCTEMY KOMIILIOTEPHOI
airedpbl, OpUEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMH U BU3YAJbHBIM CONPOBOKIEHHEM.
11 3anuImuTe ypaBHEHHE KacaTelbHol k Tpaduky Qynkiuu y=x° - 2 OIIK-1.Y¥.2
B €ro TOYKe ¢ abcruccoit Xo= 1
OrBet: y=3Xx-4
12 | IlpoBephTe ABNSETCA JIM BBIpAXKEHUE YK-1.B.1



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

‘ 1
J * (—24)cos(7 + 4x)dx
2,/2— 6sin(7 + 4x)

13

Br16epute MeTOA HHTErPUPOBAHUSI U BBIYUCIIUTE HHTErPal.
VYKaKuTe KaKO! METOJ, HHTEIrPUPOBAHUS TPUMEHSIIN:

-

o
J Vxcos?(Vx)
OTger:
2tg(Vx)+C
MoaxeT ObITHh IPMMEHEH MeTO/I 3aMeHbI IlepeMeHH O
HHTErPUPOBAHUS.

OIIK-1.Y¥.2

14

1.BbiyucnuTh, NpUMEHUB METOJI UHTETPUPOBAHMUS 110 YACTSIM:
J xinxdx

OtBer: 0, 5x% (Inx — 0,5) +
2. HazoBute kakoe-muO0 1H(PPOBOE CPEACTBO, MNPUMEHHMOE IS
pereHust gaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBeT:
K uudpoBbiM cpeacTBaM, KOTOpble MOIYT ObITH NMPHMEHEHbI JIs
pelieHusi JdaHHOW 3agayd  oTHocuTcss Wolfram Mathematica-
nporpaMMHoe o0ecnedeHde, BKJKWYawinee 00JbIIOi HaOOp
MaTeMaTH4YeckuX (GyHKIHIi B TOM 4HCJe, CHCTeMY KOMIBLIOTEPHOMH
ajiredpbl, OPHEHTHPOBAHHYI0 HAa MOATOTOBKY WHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHI U BU3YAJbHBIM CONPOBOKIEHHEM.

OIIK-1.Y¥.2

15

o d= oz
HaI/II[I/ITe YAaCTHBIC ITPOU3BOAHBIC —— U l:'-'_ Q)YHKHI/H/I

sin(7 +4x —7y)
-

z= =
3 —xy

ros(7+ax—Ty)l:4(3-x""%)

siri':?—aix—?].'ZEx‘l}'b

OTtBeT: 5,5’
[3-x ¥

—cos(7+4x—Ty)+*7(3—xy ]I— sin(7+ 4x— 7y)6x’y*®
(8 —x%y®)?

OIIK-1.Y¥.2

16

Kaxkas Touka Ha3pIBaeTCS TOYKON MakKCUMyMa (DYHKITUHU Z = Filox; V)9

Oteer: Touka (x5;V;) Ha3bLIBAETC TOYKOM MakcuMyma GyHKUMH
z=f(x;¥) , ecsim cymecTByeT Takas O - OKPECTHOCTb TOYKH
(x5:Vy) M AAA Beex TOYeK (X;V), OTIMYHBIX OT (X,;V,), M3 O-
ORpeCTHOCTn TO‘lKI/l (%q: %) BBINOJIHSIETCS HEPaBEHCTBO:

FG) < Fxoive

YK-1.B.1

17

Pemmre 3anauy Koum IIPY HaYaJIbHBIX YCIOBUIX: y(l) 2, T €. HaliquTe
yacTHOE pemenne U PpepeHIranTbHOr0 ypaBHEH S V'

Otrer: ¥y =In|x| + 2

OIIK-1.Y¥.2

18

- Sn’
n=1g3,2_»
UccnenoBath maHHBIN s HA CXOAUMOCTh. BriOepuTe MeTo

HUCCICIOBAaHUA U3 CIIMCKA:

OIIK-1.Y¥.2



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

a) HHTerpanbHbIi MIPU3HAK CXOAMMOCTH
b) HeoOxoaumblii NpU3HAK CXOAMMOCTH
c) Ilpusnak Komun

d) Tlpusnak Jlamambepa

OtBet: P pacxoaurcsi, He BHIMOJTHSETCS HEOOXOAUMBbIii
npusHak — b)

19

Haiitu paguyc cxonumocTtu psaa
- E_l :Ir: (3:[.:':: . 3y

n+1 2 3
n=0

1
OtBeT: R = 3

OIIK-1.Y¥.2

20

Paznoxuts MHOrounen fl(x) = —2x° — 2x~+7x + 13 Bpan
Tennopa B OKpECTHOCTH TOUKH ¥ = —1

OTBerT:
flx)=6+5(x+1)+4(x+1)*—2(x+1)°

OIIK-1.Y¥.2

21

1 x<0 .
Oynkus f (X) = 3% x>0 pas3iokeHa B TPUTOHOMETPUUECKUM PSiT

@ypbe Ha IPOMEKYTKE [—1, 1] . Haiinure npousseeHrne 3Ha4eHUN

ero cyMMsbI B Toukax X =—1,Xx=0,x=1,x=2/3.
OTtBer: 4

YK-1.B.1

[lepeyeHp Tem [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeCTaBICHBI B Ta0mwmIe 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM Il KypCOBOIO MPOEKTUPOBAHUS/BBITTOIHEHHS
) KypcOBOl pabOThI
Y4eOHBIM JIaAHOM HE MPEAYCMOTPEHO
Bompocel i1 mpoBeneHMsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii TepedeHb BOITPOCOB JJIsI TECTOB

Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB Koz

- WHIUKATOpa
Kpusas X* + y2 =2Y B KOMIUIEKCHOW (hopMe UMeeT BUJ]

1 1 |z-1=2 2. |z]=2 OIIK-1.V.2
3. [z-1=1 4. |z-i|=1
yKaSaTB YHucCJIo, KOTOpOC y,ZlOBJ'ICTBOpSIeT ypaBHeHI/IIO arg 7= z

2 2 OIlK-1.Y.2
1.i 2. i 3.1 4, -1
X mxm mxm = B mxm] * HaﬁTH X

3 et Ameny = Bmen VK-1.B.1

1. X=AB" 2. X=A"B 3. X=B"A




4. X =BA™

3X+y=5
OyaeT HeCOBMECTHA

[Ipu kakom 3HaueHUU « cucTeMa
ox+y=0

1.0 2.1 3.-3 4.3

OIIK-1.¥.2

Uto MOXHO CKa3aThb IMpO ONpeIeTUuTeIN

o O1 W
N O DN
(OO el

D W Ol
N N O

1
4....
3

1. ux 3HaueHUsI paBHbI 10 MOAYJIIO, HO IPOTUBOIOJIOXKHBI T10 3HAKY
2. UX 3HA4YEHUs PaBHbI

3. ux 3HayeHus paBHbI ()

4. ux 3Ha4eHus paBHbl |

OIIK-1.¥ .2

O0BEM TIpaMuIbl, TOCTPOEHHOM Ha BekTopax a,b,C, paBeH
1 (axb)-c

HSEE

3.|@xb)-¢

1i=1 1= -
4 5R-B -l

OIIK-1.Y¥.2

VKazarh ypaBHEHHUE [IOCKOCTH, IIPOXOSIIEN Yepe3 TOUKY

A (2; -3; 4) u nepnenuKysapHoii Bektopy N =3 —2j+k
2x-3)-3(y+2)+4(z-1)=0
2x+3)-3(y-2)+4(z+1)=0
2(x-3)+3(y-2)+4(z-1)=0
3(x—-2)-2(y+3)+(z-4)=0

Eall A

OIIK-1.¥.2

X = cos’t
y =sin’t
1. Y'(X) =tgt 2. Y'(X) = 3tgt
3. Y'(X) =-tgt 3. Y'(X) = 2tgt

Haiitu y’(x) , €CIIN

OIIK-1.V.2

VkakuTe TOuKy rpaduka GyHKIuE Y=X>+4X, B KOTOpOi
KacareJibHasl MmapajuiesibHa MPSIMOn y-2X+5=0
1.2 23 3.-1 4.Bnn. 1-3 npaBUIbHOTO OTBETA HET.

OIIK-1.¥ .2

10

[TpoBepbTe, Kakas GyHKIUS UMEET INIaJKUil IKCTPEMYM

1.y =2x>-3x°. 2.y =y2x—x?
3. y=3x*+1 4.y:3,/ix+1i2

VK-1.B.1

11

| x dx paBeH
V5-2x2
1. - % \J5—2x% +C -oTBET

OIIK-1.¥.2




1 X2

2. —arcsin——+c

J2 J5
3. arcsinﬂﬂz
J5
4, iIn‘x+\/5—2x2 +C
J2
12 W y= \/; OIlK-1.Y.2
| x
O I
O0mbem Tena, 00pa30BaHHOTO BpaICHUEM (QHUTYPBI, OTpaHHUYECHHON
JUHUAMH Y = «/; , Y=0, x=3 Bokpyr ocu OX, onpenensiercs
dbopMynoii...
0 3 3 3
LV=n[xd. 2V=r[Jxdx. 3.V=r[xdx. 4.V =nfxdx.
3 0 0 0
13 Jlnst Toro, 4ToOBI B cTanmoHapHoi Touke M ¢pynkiust W (X, y) umena | YK-1.B.1
2
MUHHMYM, JOCTaTOYHO BBITIOJIHEHUE COOTHOIICHUH, TIe 4 = 86):/21 ,
M
B = Al , C= Al u D=AC-B?
OYoX|,, oy? "
1. D<0Ou A4<0.
2.D<0u 4>0.
3.D>0u 4<0.
4. D>0u A>0.
14 Homuetit muddepennman dz  pysxmmu X2 +y* +z°—z+y=0 p | OlLK-1.Y.2
TOYKE Mo(l,l,l) 3a/1ae€TCs BhIPAXKEHUEM
1. 3dx +4dy . 2. —3dx—4dy.
3. —3dx +4dy. 4. 3dx —4dy .
15 Ykazath obmiee penrenne ypasaeHns X°y" — Xy’ + Yy =0, ecin YK-1.B.1
M3BECTHBI J[Ba €r0 YAaCTHBIX peIleHus Yy, = X, Y, = xIn x
1. y=x+xInx
2. y=Cx+C,xInx
3. y=Cx+C,Inx
4. y=Cx+C,xInx+C,
16 Kakoe ypaBHeHUE MHTETPUPYETCS C TOMOIIBIO TOJACTAHOBKHU OIIK-1.Y.2

y =u(x)-v(x) (veron Bepuysmmn)
1+ x?

Ly'= xy(L+y?)

2. 2y"+3y'—5xy =0




2x?
x®+1
4. y'cosx —ytgx=2y>

3.y =

17 > nl VYK-1.B.1
Kakum npusHakom Jrydiiie BCEro UCCIIEI0BATh Psij Z

n=1

n

1. TIpusnakom Kommu
2. Ilpuznakom JlanambGepa
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[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCs 3a09HOU (hOPMBI
o0OydeHus, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHr KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLEIyphl  OLIEHUBAHHA
MHAMKATOPOB, XapaKTEpU3YIOLUX JdTanbl (HOpMUPOBaHMS KOMIETEHLIMH, cojaepxkarci B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTUpYyHOIIMX NOPSAAOK M MPOLEAYPY




NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluu 00y4JaroImuXcs
I'VAIL

11. Meroaudeckue yKa3aHus A1 00yUJaIOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauueckue yka3aHus JUIsl OOYYaroIUXCsS MO MPOXOXKICHUIO MPAaKTUYECKUX
3aHATHI.

[IpakTHyeckoe 3aHATHE SBISETCA OAHOM M3 OCHOBHBIX (DOpPM OpraHu3alMu y4eOHOro
npoliecca, 3aKII0YaoNIascs B BBITOJTHEHUN 00YJalOUIMMHUCS M0JI PYKOBOJICTBOM ITPETO1aBaTels
KOMILIEKCa YYEOHbIX 3aJaHUH C LENbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOU
JUCHUTUTMHBL, TIPUOOPETEHHsI YMEHUN M HAaBBIKOB, OIBITA TBOPYECKON AEATEIBHOCTH.

Iesbto NPakTUYECKOIo 3aHATUSA JUIsl 00y4aroIIerocs sBIsAeTCsl NPUBUTHE OOyUYarOIIUMCS
YMEHUI U HAaBBIKOB IIPAKTUYECKOU IEATEIbHOCTH 110 U3y4aeMOU TUCLIUILINHE.

[Inanupyemble pe3yabTaThl 1P OCBOEHUH 00y4YarOIIMMCS IPAKTUYECKUX 3aHATUI:

— 3aKpeIuvieHue, YriayOJieHue, pacIIUpeHHe M JeTalu3als 3HAHWHA IpH pEIIeHUH
KOHKPETHBIX 3a7a4;

— pa3BUTHE I[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPUYECKOM aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH U METOJUKAMU H3Y4YEHMs] KOHKPETHON Yy4uyeOHOM
JVCLUATIINHBI;

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUSI MOJTYYEHHBIX 3HAHUM JUIs
BBITIOJIHEHM S 3a/1aHNN;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaIbHON (popm
00y4eHusI.

TpeboBanus K IPOBEIEHHUIO IPAKTUYECKUX 3aHITHI

[IpakTueckre 3aHATHS HAUMHAIOTCA C 3alMCH B OJKypHalI IMpernojaBaTens
MPUCYTCTBYIOIIMUX CTYICHTOB. 3aTEM OOBSBIIICTCS TeMa MPAKTUYCCKUX 3aHATHM.

[IpenogaBaTens 4MTaeT yCIOBHE 3aJaydl M MpeajiaraeT CTyIeHTaM CaMOCTOSTEIbHO
peuIuTh 3a/1auy, UCTIOIb3Ysl 3HAHUS, TTOJYYCHHBIE CTYACHTOM MPH CAMOCTOSITEIbHOM H3YYCHHH
npeamera. CTyIeHT, KOTOPBIM MEPBBIM pEIIMII 3aJadyy, BbI3bIBAETCA K JOCKE. XOJ pelIeHUs
BBIHOCHUTCSI Ha 00111ee 00CY>KeHUE, CTYICHTHI TOJDKHBI CAMOCTOSITEIbBHO OOHAPYKUTH OITUOKH,
€CJIM TaKOBbIE€ BCTpeyaroTcs. Takke, Ha KaKJIOM MPAKTUUYECKOM 3aHATUM CTYJEHTaM BbIJAETCS
JIOMaIlTHee 3aJaHue B BUJIE 3a71a4, KOTOPBhIE OHU CAAIOT B YCTAHOBJICHHBIE CPOKH.

11.2. Meroauueckue yKazaHus JUIsi 0OyJaIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboTHI

B xoze BBINOTHEHUS CaMOCTOSATENbHONW pabdOThI, OOYYaIOLIUIICS BBINOJIHAET paboTy IO
3aJJaHUI0 ¥ IPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOSI KOHTPOIBHYIO padoTYy.

B mnpouecce BBIMOMHEHHUsS] caMOCTOSITENbHOW paboThl, y oOydwaromerocs (opMupyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovero BpeMeHH, KOTOPOe MO3BOJSIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIEeYMBAET BBICOKHMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YeHMs, MOMOraeT IOJyYUTh HAaBBIKA TOBBIIICHUS
npo(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSATENIBHYIO  paloTy
00y4aromuxcs SABISIOTCS:

— y4eOHO-METOANYECKUI MaTepual Mo AUCLUILIINHE.



11.3. Meroauueckue ykazaHus Ui OOy4aroIIMXCS MO TPOXOXKICHHUIO TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH IPEIYCMATPUBACT KOHTPOJb KadyeCcTBA 3HAHUU
00y4arouuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C ILIeNIbI0 OILICHMBAHMS XO0Jla OCBOCHUS
JUCLUIUINHBI.

B Teuenme cemectpa B cucreme aucTaHimoHHoro oOydenus ['YAII B dopme
TECTUPOBAHUS IPOBOJATCS JBE IPOBEPOUYHbIE pPAOOTHI 10 PEMICHHUIO 3aJad M OJUH
TEOPETUYECKHI ompoc (mepedeHb BOMPOCOB JUIsl TECTOB pa3MmelleH B «baHke BompocoB» B
cucreMe AucTaHIMOHHOTO oOyueHuss ['YAII), Ha mNpakTUYECKHX 3aHATUSAX TPOBOAATCS
IPOBEpPOUYHBIE PadOTHI MO pa3zesiaM Kypca B MHUCbMEHHON (opMe, pacCUMTaHHbIE KaK Ha Lenoe
3aHATHE, TAK U HA €0 4acTb.

Pesynprarhl TEKylIEro KOHTPOJS YCIEBAEMOCTH YUYMTBHIBAIOTCS IPENOAABATEIEM IIPU
IIPOBEICHUH IIPOMEXKYTOYHOU aTTECTALMH.

11.4. Metoauyeckue ykazaHus JIjisi OOY4aroUIMXCs MO MPOXO0KIACHUIO MPOMEXYTOYHOM
aTTeCTallUU.

[Ipomexyrounas  arrecrauus  OOydaloIIUMXCS — NpeAycCMaTpUBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4deHHs MO auciuruiiHe. OHa BKIIIOYaeT B
ce0s1 3aueT — 3TO (QopMa OIEHKH 3HAHUH, MONYYEHHBIX OOydJaromMMCs B XOAE H3yYCHHUS
yueOHOM TUCIUIUIMHEI B [IEJIOM WJIM IPOMEXYTOUHas (10 OKOHYaHUU CEMECTpPa) OIICHKAa 3HAaHUMN
0o0y4aromuMcs 10 OTJAEIbHBIM pa3jiesiaM TUCLUIUIMHBI C aTTECTAllMOHHOM OLIEHKOW «3aYyTeHO»
WIH «HE 3aU4TEHOY.
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