MUHOBPHAYKHU POCCHUN
BJIAJIUBOCTOKCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET
KA®EJPA MATEMATUKU U MOJAEJIMPOBAHU A
@DOoH/] OLIEHOYHBIX CPEICTB
JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt
Y IPOMEXKYTOYHOM aTTECTAlMU MO TUCHUILINHE (MOIYIIIO)

BBICIHASL MATEMATHKA

Hamnpasnenue u HanpaBiaeHHOCTH (MMPOUITH)
23.03.01 TexHomorus TPaHCHOPTHBIX MpoueccoB. Lludposas morucTuka Ha TpaHCIOPTE

I'ox nabopa na OIIOII
2023

dopma 00ydeHus
3a04Has

Bnagusoctok 2025



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M
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Kon u ¢popmynnpoBka KoMIeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS

KOMIICTCHIIUHN
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TPaHCIOPTHBIX MPOLIeC
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(B-TT)

OIIK-1 : CnocoGeH mpuMeHSTh eCT
€CTBEHHOHAYYHbIE U OOIICHHKECHED
HBIE 3HAHMS1, METO/IbI MaTeMaTHueC
KOT'0 aHaJIn3a U MOJEINPOBAHUS B
npodecCHOHAIBLHOM NeITeIbHOCTH

OIIK-1.2k : ObnamaeT MaTeMaTHIECKON KyIBTY
POH M CHCTEMHBIM MBIIIJICHUEM, TTO3BOJISIOIINM
U B IPO(eCCHOHANTBHON JIESITEEHOCTH MCIIOIb30
BaTh MaTeMaTHYECKHE METO/Ibl, THCTPYMEHTHI U
MoJienH JJ1st 00paboTKM M aHaJM3a IaHHbIX.

Komnerenmus cuntaercs: chopMHUPOBAHHOM Ha TaHHOM JTarie B Cliy4yae, eCiH MOoTydeHHbIe
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHUSI PE3YJITATOB O0YUCHHUS «3aUTEHOY, «YIOBICTBOPUTEIBHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTrcTBUS MOJIOKUTEIBHOM OLIEHKM KOMIETEHLMS Ha JAHHOM JTalle CUUTAaeTcs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

Komnerennus OIIK-1 «Crioco6eH npuMeHsTh €CTECTBEHHOHAYYHbIE U
0O0IIenHKEHEPHbIE 3HaHUS, METO/Ibl MATEMaTHYECKOTO aHAJIN3a U MOJICIIMPOBAHUS B

PO ECCUOHAIBHON JEATEITHHOCTH

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Pe3ynbraThl 00y4eHuUs 10 TUCIUILIMHE
Kon u popmynmpoBka HHANKAT Ko | Tu Kpurepun oneHnBaHus pe3yNnbT
opa JOCTMXKEHM KoMIiereHuuy | A I aToB 0Oy4YeHUs
pe | pe Pesynprar
3- | 3-
Ta | Ta
OIIK-1.2k : O6namaeT MaTeMaT CHUCTEMBI MAaTEMAaTUYECKHUX 3HA
o o 3H o - IPaBHJIBHOCThL OTBETA 110 COJIE
HYECKOM KynbTypoh u cucteMH | PJ] HHMH U HaBBIKOB JIJISl PEIIEHUS C
aH PIKaHMIO 33JJaHMs; - IOJTHOTA U
BIM MBIIIUICHHEM, TTO3BOJIsTIoIH | 1 TaHJAPTHBIX 33734 MPoQecCHoH
. e o riyOnHa OTBETa
MH B Ipo(hecCHOHaNBHOI aesTe aJIbHOU JIEATCILHOCTH
JIbHOCTH UCIIOJIB30BaTh MaTeMa Y | npuMeHATh cUCTEMY MaTeMaTH | YMEHHE pelaTb CTaHJapTHHIE 3
THUYCCKHE METOAbI, MHCTPYMEHT | P/ | Me | 4yeckux 3HaHHWH 1711 GOPMYIUPO | ajadu JUCHUILIMHBI, OCHOBHBIE
Bl M MOJIENH JUIsE 0OpaboTKM M a | 2 HU | BaHWS M pEeIICHUS TEXHUYECKUX | THITHI KOTOPBIX pa3OMparoTcs Ha
Haihu3a JaHHbIX. S U TEXHOJIOTHIECKHUX MPOOIIeM NPAKTHYCCKUX 3aHATHIX
BJIaICHUS MAaTEMaTUHICCKUMH M
PIl Ha | eromamu u HaBbIKaMu U1t Gop BJIajieeT HaBBIKaMH BbIOOpa (o
3 Bbl | MYJHMPOBAHUA U PELICHUS TEXH | PMYJ, METOJOB U IPAaBUJILHOTO
K MYECKUX U TEXHOJOTMYECKUX IT | IOJAX0/Ja K PELICHUIO 3aa4u
pobaem

Tabnuia 3amosHgeTcs B COOTBETCTBUU € pazzaenoMm 1 Pabodeil mporpaMmbl TUCHUIUIHHBI

(Momyst).

3 IlepeyeHb OLIECHOYHBIX CPEACTB

Tabnuua 3 — IlepedyeHpb OLIEHOYHBIX CPEJCTB MO0 TUCHMILIMHE (MOIYIIIO)

KoHTponupyemsle m1aHupyeMble pe3
YIBTaTHl 00y4YeHUS

Kontponupyemsbie Tembl 1
HUCUUIUIMHBI

HaumeHOBaHHE OIIEHOYHOTO CPEICTBA U P
encrasienne ero B POC




. IIpomexyTouHas at
Tekymmii KOHTPOJIb
TecTarus
Ounas popma 0OydeHUS
PII1 3HaHHUE : CHCTEMBI MATEM | | 1. DnemeHTh JTHHEHHOM Coecenonanie Teer
aTHYECKNX 3HAHWHM M HaB anre6psI
BIKOB JIJIsl PEIICHUS CTAH]I
apTHEIX 3ama4d npodeccro | 1.2. AHaIMTHYECKAs reOM
P al pod CobecegoBanue Tect
HaJIbHOM JI€ATEJIbHOCTU €TpHUs Ha IIOCKOCTH.
1.3. DneMeHTh! BEKTOPHO
1 anreOphl U aHAJIUTHYEC
. CobecegoBanue Tect
KOH TeOMeTpHUH B IIPOCTpa
HCTBE.
1.4. BBeaeHue B aHAIIN3. CobecegoBanue Tect
2.5. IuddepeHunanpHoe
Auddep CobecegoBanue Tect
HCUMCIICHUE
2.6. HTerpanpHOE nc4mc
CobecenoBanne Tect
JIEHHE.
2.7. InddepennnannHbIe
Huddepen CobecenoBanne Tect
YpaBHCHHS
2.8. Panpl. CobecenoBanue Tect
P12 YMeHUe : IPUMEHATD CHC | | | Dementsl muHeiiHOH | KoHTponbHas paGoT Tecr
TeM}“f MaTeMaTHICCKUX 3H | anreGppr a
aHu# Ui GOpMYIHPOBaH
us u pemenns Texaudaeck | 1.2. Ananutudeckas reom | KontpombsHas paboT Tecr
HMX M TEXHOJOIHYECKUX II | €TPHS Ha IJIOCKOCTH. a
001eM
p Kontponpnas padot
1.4. BBenenue B aHajns. a Tect
PJI3 HaBbIk : BIIajieHus MATeM | 1 1 Dpementsl mHeiiHON | PasHOypoBHEBbie 3a Tecr
ATHUECKUMH METOIAMU M | 4 y1reGpr JAYH 1 3a0aHHS
HaBBIKaMU 1 popMyup
OBaHUS M PEIICHUS TCXHHA 1.2. AganuTndeckas reom PaSHoypOBHEBBIe 3a Tecr
YECKUX U TEXHOJIOTHYECK €TpuA Ha IIIOCKOCTH. Ja4dHu U 3a1aHuA
HX IpoOIeEM
p 2.5. Judpdepenunansaoe | PasHOypoBHEBHIE 32 Tect
HCUYHCIIEHNE JTaYM ¥ 3aJaHus
2.6. UnterpansHoe ucuuc | PasHoypoBHeBBIE 3a Tect
JIEHHE. JIaYM ¥ 3aJaHus

4 Onucanue npoueaypbl OHCHUBAHUSA

KayectBo c(hopMUPOBAaHHOCTH KOMIETEHIMI Ha JaHHOM »JTale OIEHHWBAeTCsS I10
pe3ysbTaTaM TeKYIIUX U IPOMEXKYTOUHBIX aTTeCTalui MpU MOMOIIN KOJMYECTBEHHOM OIEHKH,
BbIpa)KeHHON B Oayutax. MakcumasnbHas cymMMma 0ajuloB Mo JUCHMIUIMHE (Momyiro) paBHa 100
Oamiam.

1-i1 cemecmp

Bust yueGHoii OLIEHOYHOE CPEICTBO
ESTENBHOCT Cobeceno | Cobeceno [/[Tf)l“O W3 | W | Pacora Kont KoHpo Kontpon
. Banue (1. | Banue (1. | Boii Te Nol 3 ook | PO | g bHas pab Hroro
1-1.2) 3-1.4) CT B YA Has p P ora Ne3




Ne abora aboTa
2 Nel No2
Jlexuun 10 10 20
Tpaxriecin 10 10 10 10 40
€ 3aHATHS
Camocrosren 10 10 20
bHas paboTa
IIpomexyTou
Has aTTecTall 20 20
us
Uroro 10 10 20 10 10 10 10 10 100

2-11 cemecmp

O1eHOYHOE CPEICTBO
Kon
Bun yuebno nun tpon | Konrp
1 nesiTenbHO Cobecenosa | Cobeceno Uroroseit | UA3 nas3 3 Paboray | pHas | ompHas
Hue (2.5-2.6 | Banme (2. HUroro
CTH Tect Ne3 Ned Ne JOCKU pa6 | pabora
) 7-2.8)
5 ora Ne5
Ne4
Jlexkun 10 10 20
[IpakTuueck 10 10 10 30
He 3aHITUS
Camocrosite
nbHasI paboT 10 10 10 30
a
[IpomexyTo
YHAasl aTTeCT 20 20
anus
Htoro 10 10 20 10 10 10 10 10 10 100

CYMMa 6aJ'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHUAaM yqe6H0171 JACATCIIbHOCTH B paMKax
JAUCHUIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHHU C TaﬁHHHeﬁ.

Cymma 6ato
s O1ieHKa 10 TPOMEXK
YTOYHOH aTTecTaIu XapakTepucTHKa KauyecTBa C(hOPMUPOBAHHOCTH KOMITETEHIINHT
MO TUCIUILIA "
HE
CTyzieHT IeMOHCTPHpPYET CHOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIIETESHIINH, 00Ha
PY)XHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOe U NITy00KOoe 3HaHHe y4eOHOro MaTepraia
o191 10 100 «3a4TEeHOY / , YCBOWJI OCHOBHYIO JINTEPATYPY M 3HAKOM C JIOTIOJHHUTEIBHOH JIUTEPATYPOid, peKOMe
«OTJINYHOY HJ/IOBaHHOHU IPOTPaMMOii, ymeeT CBOOOIHO BBINOJHSATE MPAKTHYECKHE 3aJaHusL, TP
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEpHPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSMH, IPUMEHSIET UX B CUTYAIHSIX MOBBIICHHON CIIOKHOCTH.
CTyzeHT 1eMOHCTpUpPYeT CHOPMHUPOBAHHOCTS JUCIUTLIMHAPHBIX KOMIIETCHIHN: OCHO
o1 76 110 90 «3a4TeHO» / BHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JIOIyCKAIOTCSl HE3HAUUTEIbHBIC OIIHOKH, HETOUH
«XOPOLIO» OCTH, 3aTPYAHEHUS TIPH aHATUTHYECKUX OTIepalusiX, IepeHOCce 3HAaHUH U yMEHUI Ha H
OBbI€, HECTAH/IAPTHBIE CUTYAIHH.
CryzieHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOTIPHUATHI AOMTYCKAIOTCS 3HAUNTENbHBIE OIIUOKH, TPOSIBIAETCS O
ot 61 mo 75 «yIIOBIETBOPHUTENs | TCYTCTBHE OTAENBHBIX 3HAHUH, YMEHHI, HABBIKOB IT0 HEKOTOPEIM JUCIUILIHHAPHBIM K
HO» OMIIETEHIUSAM, CTYACHT HUCITBITHIBACT 3HAUNTENbHbIC 3aTPYIHEHUS IPH OIIEPUPOBAHH
Y 3HAHMSIMH M YMEHHSIMH IPH X IIEPEHOCE Ha HOBBIE CHTYAIIHH.
e 3auTeHoy / VY crynenra He c(OPMUPOBAHEI AUCIUILIMHAPHBIE KOMIICTEHIIUH, TIPOSIBIISIETCS HEJIOC
or 41 10 60 «HEYJIOBJIETBOPUTE Y OpMHpOB P > 1P
TaTOYHOCTh 3HAHUH, YMEHHIA, HABBIKOB.
JIBHO»
«He 3a4TeHO» /
JlucuuniHapHble KOMIIETEHIIMH He copMHupoBaHbl. [IposBiseTcs mojaHoe WK Tpak
ot 0 110 40 «HEYOBJIETBOPUTE o o
IEHOY THYECKU ITOJHOC OTCYTCTBUE 3HAHUHU, YMEHUHU, HABLIKOB.




S IlpuMepHbIE OLIECHOYHBIE CPeACTBA

5.1 [IpumepHblii NepevyeHb BONPOCOB 10 TeMaM

Tema 1: DieMeHTBI JIUHEHHOH ajareOpbl

1.ChopmynupoBaTh CBOICTBA OMPEICTUTEICH.

2.Yt1o Ha3zpiBaeTcs maTpuuei? [lepedrcnuTs BUIAbBI MATPUIL.

3.Yto Ha3pIBaeTCA IPOU3BEAECHUEM MaTpULl?

4.YTo Takoe cucTeMa JIMHEWHBIX alireOpandecKnX ypaBHEHUMN, PEIICHUE CUCTEMBI?

Tema 2: AHaJIMTHYeCKAsA TeOMeTPHS Ha IVIOCKOCTH

5. Kakoe ypaBHeHHE Ha3bIBAIOT OOIIMM YpaBHEHHUEM TIPSMOiL?

6. Kakoe ypaBHEeHHE Ha3bIBAlOT yPaBHEHUEM MPSMOI B OTpE3Kax?

7. UTo Ha3bIBACTCS OKPYKHOCTHIO?

8. ®opmyra BBIYMCIEHUS YIila MEXAY ABYMs IIPSIMBIMHU.

Tema 3: DuleMeHTbI BeKTOPHOH ajure0pbl M aHAJUTHYECKOH TreoMeTpHMH B
NMPOCTPAHCTBE

9.Yt0 Takoe BeKTOp?

10.Kakue BeKTOpbl Ha3bIBAKOTCS KOJUTMHEAPHBIMU?

11. Yo Ha3bIBaeTCs CKAJISIPHBIM [IPOU3BEAECHUEM BEKTOPOB?

12. Heobxoaumoe 1 JOCTaTOUHOE YCIOBHE MEPHEHINKYIISIPHOCTH IBYX HYJIEBBIX BEKTOPOB

Tema 4: BBegenue B ananus

13./1aTe onpenenenue npeaena GyHKINH B TOUKE.

14. Jlate onpeneneHue 0ECKOHEUHO MaJION QYHKIIMH.

15. Tlepeuncnute cBOMCTBAa OECKOHEYHO MANbIX (PYHKIIUH.

16. Ompezenenne TOYKU pa3pbiBa MEPBOro poja.

Tema 5: IudpPpepenumnanbHoe HCUNCITCHHE

17.YTto Ha3pIBaeTCsl MPOU3BOAHON (DYHKITUHU B TOUKE?

18. Uto Ha3bIBatOT KCTpeMyMamMu pyHKIUN?

19. ChopmynupoBath HEOOXOAUMOE YCIIOBHE CYHIECTBOBaHMS dKCTpeMyMa ()YHKIHH B
TOUKE.

20. ChopmynupoBaTh JOCTaTOUYHOE YCIOBHE CYIIECTBOBAaHUS Iepernda rpapuka GyHKIMU
B TOUKE.

Tema 6: UHTerpajibHOe HCUHMCIeHHE

21.Y10 Takoe nepBoodpazHas pyHKIUHN?

22.KakoBa (popmyna HHTEIpUPOBAHUS MO YACTIM?

23. KaxoBa ¢opmyia 3aMeHbI IEPEMEHHOI B HEOTIpeIeJIEeHHOM UHTerpaie?

24. Kak BBIYHCIISIOTCS TIOMIAIU TUIOCKUX puryp?

Tema 7: InddepeHunanbubie ypaBHEHU

25.Kakue ypaBHeHMs Ha3bIBatoTCs auddepennuanbHbiMu? ChopMmynnpoBaTb OCHOBHbBIE
MOHSTHSL.

26.Kakue nuddepeHnuanbHble ypaBHEHHUsS] Ha3bIBalOTCSl YpaBHEHUSIMU 1-ro mopsiika c
pa3eAIoIUMUCS IEPEMEHHBIMU?

27.Kakue ypaBHEHHs Ha3bIBAIOTCS OJTHOPOAHBIMU AP PepeHInaTbHbIMU YPaBHEHUSIMU?

28.Kakoe ypaBHEeHME HA3bIBAETCS XapaKTEPUCTUUECKUM?

Tema 8: Paasbl

29.ChopmynurpoBath npeaeabHbI TPU3HAK CPABHEHHSI YHCIOBBIX PSJIOB.

30.ChopmynupoBats npuszHak [Jamambepa.

31.Kakue uncioBblie psiibl HA3bIBAIOTCS 3HAKOTIEPEMEHHBIMU ?

32. Yrto Takoe 0071aCTh CXOJUMOCTH CTETICHHOTO psijia?

Kpamxue memoouueckue yxkazanus
CobecenoBaHue MPOBOAUTCS MOCIIE U3YYECHUS COOTBETCTBYIOIIEH TEMBI.
LIxana oyenku



Ne bayer* Onucanue
1 25-30 CTaBUTCS, €CIM CTYACHT IOJIHOCTHIO OCBOWJI MaTE€pUal
2 20-24 CraBuTcs, €CIM CTYIEHT JolycKaer 1-2 ommoku

CraBuTCS, €CIH CTYAEHT U3JIaraeT MaTepHal HEMOIHO U JAOITyCKaeT HETOYHOCTH B OIpe/IeTIeHH
3 10-19 1 TMOHATHH WH (OPMYITHPOBKE TPABIII, H3JIaraeT MaTepHall HeIlOCIeA0BATEIBHO U JOITyCKaeT

OLIHOKH

CraBuTCS, €CIIU CTYIEHT OOHApY)KUBACT HE3HAHUE OTBETa Ha COOTBETCTBYIOIIEE BOIIPOCHI, 10T

4 6-9 yckaeT omuOKH B (JOPMYIHPOBKE ONPEEICHUH 1 IPABHII, HCKKAIOIINE UX CMBICI, OeCriopsz
OYHO W HEYBEPEHHO H3JIaracT MaTepual

5 0-5 IposiBisieTCs! MOJTHOE WM NMPAKTHIECKH ITOJIHOE OTCYTCTBHE 3HAHUI.

* MoryT ObITh H3MEHEHBI ITPH YCIOBUU COXPAHCHHSI TIPOTOPIIAA.
5.2 UtoroBblii TeCT

1-if cemecTp

3aganue 1.
IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UNU HECKONbKO) IPABUJIbHbIE BADHAHTHI OTBETA H
3anuIIUTe AapryMeHThbl, 000CHOBBIBAKOIME BBIOOP OTBETA

( 5 8 -3 - 5)

|0 2 4 9 |
oo 1 -7l
0

oo o s

OHpeI[eJ'II/ITeJ'IB MaTpulbl A PaBEH:

1)-21
2) 20
3) 30
4)-10
5) 10
OTBeT:

O0ocHOBaHUeE:

3aganue 2.
IIpouuTaiite TekcT, BbIOEpUTE BCE (00UH UNU HECKOILKO) IPABU/IbHbIE BADHAHTHI OTBETAa U
3aNMUIIATE APTYMEHThI, 000CHOBbIBAIOIIIHE BHIOOP OTBETA

2 5 -1 0 4 1
Marpuma -3 7 1 |-Marpuma g_|5 -4 _2|. lpoussencuue MaTtpull 4 u B paBHO:

lo 2 3 1 3 -2

(24 -15 -6
D oas-j3 -13 -13]
131 -10)




24 -15 -6
5) AB=]36 -10 1 |

L13 13 713J
Ortsert:

O0ocHOBaHUE:

3aganue 3.
IIpouuraiite TeKcT, BbIOEpUTE BCE (0OUH UIU HECKONILKO) IPABUJIbHbIE BADUAHTHI OTBETA U
3alMIINTEe APryMEHTbI, 000CHOBBIBAIOIIHE BHIOOP OTBETA

—2X, +4X,+ X, =6

PelieHueM CUCTEMEI J X, +2X, =4 SABJIAETCSA CIEAYIOIIMH BEKTOP:
3X, + X, —2X, =6

1) (2;0;0)

2) (-3;2;0)

3)(2;2;,2)

4)(0; 2;-2)

5) (-2, 0; -2)

Otser:

O0ocHOBaHUeE:

3aganmne 4.
IIpoumTaiiTe TeKCT 3aJ]aHUA, pelIMTEe 3a]a4y, BbINOJHHUB HEOOXOAUMbIE PACUYETHI.
3anuiuTe OTBET B BH/IE YUCJIA U pelieHue

- -

Haitnure ckansproe mpousseaenue BektopoB a = (3; 2; -1) m b = (0; 5; -1) .
OrtBer:

Pemenue:

3aganue 5.
IIpouuTraiite TekcT, BbIOEpUTE BCE (00UH UNU HECKOILKO) IPABUJIbHbIE BADHAHTHI 0TBETAa U
3aNMUIIMTE APTYMeHThI, 000CHOBbIBAIOIIIHE BHIOOP OTBETA

VYrinoBoii kodhunmeHt npsmoit 8X+6Yy-7=0 paBeH:
1 7
) 3
2) 6
3) >
4
A 4
) 3
. 3
) 4
Otser:

O00CHOBaHUE:



3ananue 6.

IMpounTaiiTe TEKCT, BHIOEPUTE BCE (0OUH UL HECKOIbKO) TPABHJIbLHbIE BAPHAHTHI OTBETA H
3aNUIIATe APTYMEHThI, 000CHOBBIBAIOIIIE BHIOOP 0TBETA

VYpasuenue Boicotsl AH B Tpeyromsuuke ABC ¢ koopaunatamu A(3;0), B(2;-4), C(8;7) umeet
BUIL:

1) 6x+11y-18=0

2) 2x+4y+3=0

3) 8x+7y=0

4) 11x+6y-13=0

5) 15x-22y-4=0

Ortser:

O0ocHOBaHUE:

3aganme 7.

IIpouuTaiiTe TeKkcT 3aJaHUsl, pelINTe 3a1a4y, BBHINOJHUB HeO0XOAUMBbIE PACUYETHI.
3anuuuTe OTBET B BH/IE YHCJIA U pelleHne

Haiinure paccrostaue ot Touku A(6;3) mo mpsimoii 12xX+5y-22=0.

Otger:

Pemenne:

3aganmne 8.
IIpounTaiiTe TeKCT 3aJaHUA, pelIMTEe 3a/a4y, BBINOJHHUB HEO0XOAUMbIE PACUYETHI.
3anuiuTe OTBET B BH/IE YUCJIA U pelieHne

Haiinute oObeM mnupamMuabl MOCTPOCHHOW Ha BekTtopax a = (2;34) ; b=(1; 2;-5);

c=(;41).
OrTBerT:

Pewenue:
3aganue 9.
IIpounTaiite TeKcT, BbIOEPUTE BCE (00UH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H

3aNMIIUTEe aprYMEeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA

- i 4x° —3x -1
eqen IM ————
DA 3x? _2x _1
1) «

2) 0

paBeH:

3 2
)5

1 5
) 4
5) 20
OTtBeT:

O0ocHOBaHUE:



3aganue 10.
IIpouuraiite TekcT, BbIOEpPUTE BCE (0OUH UM HECKOIbKO) TIPABUJIbHbIE BADHAHTHI 0TBETAa U
3alMIINTEe APryMEHThbI, 000CHOBBIBAIOIIHE BHIOOP OTBETA

2x-3
[Ipenen ¢pynkuuu lim | —— paBeH:
Trx+1
1) »
2)0

3¢’
4
e
1
4

€
OTtBeT:

5)

O0ocHOBaHUueE:

3aganmne 11.
IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UNU HECKONbKO) IPABUJIbHbIE BADHAHTHI OTBETA H
3anuIINTe AapryMeHThbl, 000CHOBBIBAKOIIHE BHIOOP OTBETA

2 0 1
Anrebpanyeckoe JOMONMHEHHE A, MaTpuipl A =|3 -1 4 |paBHO:
LS 8 6 J

1) 2

2)8

37

4)1

5) -2

Ortser:

O0ocHOBaHUeE:

3aganme 12.
IIpounTaiite TeKcT, BbIOEPUTE BCE (00UH UNU HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3aNMIIMTEe aprYMEeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA

Bexkrtopsl ; —a-i-4- ]— kub=3-i+ ]+ p -k KOJUIMHEApHBI IIPU ¢ U [ PaBHOM:

:I.)ot:—12;ﬂ:l
4

2)a:l;ﬁ=—12
4

3) a =12 ; /3 = ——EE
4

d)a=4; =3

5) o

1
-—, =12
4

OTtBeT:



O0ocHOBaHUE:

Saganue 13.
IIpounTaiiTe TeKCT, BLIOEPUTE BCE (00UH UL HECKONIbKO) TPABAJIbHbIE BAPUAHTHI 0TBETA H
3anMIIuTe ApryMeHThl, 000CHOBBIBAIOIIINE BHLIOOP OTBETA

Jlan BeKTOp a = (12;-4;3) . CyMMa HANPABJISIIOIMIMX KOCHHYCOB IAHHOT0 BEKTOPA PABHA'
N1

2) 2
13

3)
11

4)0

5) 2

OTtBeT:

O0ocHOBaHUeE:

3ananue 14.
IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI OTBETA H
3anuIIUTe AapryMeHThbl, 000CHOBBIBAKOIIHE BbIOOP OTBETA

(—15 5 —SW

Panr matpunsl A=| 3 -1 1| paBeH:
0 0 0

10
2) 2
3)1
4) 3
5)4
OTBeT:

O0ocHOBaHUE:

3aganue 15.
IIpouuTaiite TekcT, BbIOEpUTE BCE (00UH UNU HECKOILKO) IPABUJIbHbIE BADHAHTHI 0TBETAa U
3aNMUIIMTE APTYMeHThI, 000CHOBBIBAIOIIIHE BHIOOP OTBETA

Bekropuoe npoussenenue BektopoB a = (-1; 0; 4) u b = (-5; 3; 2) pasHo:
1) (-3i-16j+3Kk)

2) (-3i-16j-13Kk)

3) (5i+6j+2k)

4) (7i+6j+3K)

5) (-12i-18j-3k)

Ortser:

O0ocHOBaHUE:

3aganue 16.



IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3anMIIUTe apryMeHThl, 000CHOBBIBAIOIINE BBIOOP OTBETA

YpaBHeHue npsiMoit mpoxosiei yepe3 Touku A(3;-2), B(6;5) umeet Bu:

1) 7x-3y-27=0

2) 3x-7y+27=0

3) X-y+27=0

4) 3x+7y=0

5y=9

Otser:

O0ocHOBaHUE:

3ananue 17.

IIpounTaiiTe TEKCT, BbIOEPHUTE BCE (0OUH UIU HECKOILKO) TIPABUJIbHbIE BADHAHTHI OTBETA H
3aNUIIMTe APTYMEHThI, 000CHOBBIBAIOLIIE BHIOOP 0TBETA

Vpasuenue meauanbl AD B Tpeyronbpauke ABC ¢ koopaunaramu A(2;-4), B(8;4), C(0;-2)
HUMEET BH/I:

1) 5x+18y-4=0

2) 8x-14y+3=0

3) -3x+7y-1=0

4) 11x+12y=0

5) 5x-2y-18=0

Ortser:

O06ocHOBaHue:

3ananue 18.
IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UU HECKOILKO) IPABUJIbHbIE BADHAHTHI OTBETA U
3anMIIUTe ApryMeHThl, 000CHOBBIBAIOIINE BLIOOP OTBETA

. arcsin 5x

[Ipenen im — paBeH:
x—0 2 X

1) «

2)0

3)2,5

4) -2

5) 10

OTBeT:

O0ocHOBaHUE:

3aganme 19.

IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3aNMIIUTEe apIYMEeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA

YpaBHeHHe MPsAMOi, Tpoxosiiel yepe3 Touky A(2;5) u oTcekaromiei Ha ocu OpJUHaT
OTpPE30K B = 7 UMEET BUL!

Dx+y-7=0

2)X+y+7=0

)x-y-7=0

4)x-y+7=0

5 x+y=0

Ortser:



O0ocHOBaHUE:

3ananue 20.
IIpouuTaiiTe TeKCT 3aJaHUsA, pPelIUTe 3a/Ja4y, BbINOJHUB HEOOXOAMMbIe PaCUETHI.
3anuiMTe OTBET B BH/IE YHMCJIA U pellleHne

Omnpepenute paccTosHue OT Toukr M(2;—1) 10 IpsSMOM, OTCEKaloIIeld Ha OCSAX KOOPAMHAT
orpe3ku a =8, b =6.
OTtBeT:

Pemrenue:

2-ii cemecTp

3aganme 1.
IIpounTaiiTe TeKCT 3aJaHUA, pelIMTe 3aJa4y, BBINOJHHUB HE00XOAMMbIE PACYETHI.
3anuiuMTe OTBET B BH/IE YMCJIA U pellleHne
2
Beruucnure onpeeneHHbIN HHTErpait J' sin 2x -sin 3xdx .
0

OTtBeT:

Pemenne:

3ananue 2.
IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UNU HECKOILKO) IPABUJIbHbIE BADHAHTHI OTBETA U
3anMIIUTe AapryMeHThl, 000CHOBBIBAIOIIINE BHLIOOP OTBETA

O6miee pemenue nudepeHIMaTBHOTO yPaBHEHHS Y + 8y +16y = 0 MMEET BULI:
1) y, = (C, +C,x)

2) y, =Ce* +Ce"

3) Yy

4) Yo,
OTtBeT:

e (C, cos 4x + C, sin 4x)

C,+C,e”

O0ocHOBaHUE:

3aganue 3.

IIpounTaiite TeKCT, BbIOEPUTE BCE (0OUH UL HECKOIbKO) TPABUJIbHbIE BADHAHTHI 0TBETA H
3anuIIUTEe apryMEHThl, 000CHOBBIBAIOIIIME BLIOOP OTBETA

O06mwem Tena, 00pa30BaHHOTO BpalleHUuEeM (PUTYpbI, OTPAaHUYEHHOM JTMHUAMH Y = sin X (OXHOU
BOJIHOW), y = 0 BOoKkpyT ocu OX paBeH:

1) »*

2)2x?

3) n



2

4~
2
OrTBer:

O06ocHOBaHUE:

3ananmue 4.

IIpouuTaiiTe TeKCT 3aJaHUsA, pPelIUTe 3aJa4vy, BbINOJHUB HEOOXOAMMbIe PaCUETHI.
3anuiuMTe OTBET B BH/IE YHMCJIA U pelleHne

BBIUMCINTD IIMHBL IyT KpUBBIX 9y° = 4(3 - x)® Mexmy Toukamu mepecedeHus ¢ ocero Oy.

OtBet okpyraute a0 0,01
Otger:

Pemenne:

3aganme 5.

IIpoumTaiiTe TeKCT 3aJaHUA, pelIMTEe 3a]a4y, BbINOJHHUB HEOOXOAUMbIE PACUYETHI.
3anuMTe OTBET B BH/IE YMCJIA U PelleHne

HaiiguTe momans GUIypsl, OFPAaHUYEHHOM IMHUAMU Yy = —X° U X+ Yy + 2 = 0.

Otger:

Pemenne:

3aganue 6.
IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UNU HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3aNMIIUTEe apryMeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA

Hano nuddepenimanpHoe ypapHeHue y" — 2y’ +10y = 0. Torma cooTBETCTBYIOIIEE EMY
XapaKTEPpUCTHUECKOE YpaBHEHNE NMEET BU/!

1) 1+ 2k +10k* =0

2) k? =2k +10 = 0

3) k? -10k +2=0

4) 2k? ~k +10 = 0

Otser:

O0ocHOBaHUE:

3ananue 7.

IIpounTaiite TeKCT, BbIOEPUTE BCE (0OUH UL HECKONbKO) TPABUJIbHbIE BADHAHTHI OTBETA H
3anuIIUTEe apryMEHThl, 000CHOBBIBAIOIIME BbIOOP OTBETA

NuddepennnanbHoe ypaBHEHHE X y’y' + xy° =1 ABISCTCA:

1) nuHelHbIM

2) OTHOPOAHBIM

3) ypaBHeHuem bepnymnu

4) ypaBHEHUEM C pa3/IEISIOUIMMUICS IEPEMEHHBIMU

Ortser:



O0ocHOBaHUE:

3aganue 8.
IIpouuTaiiTe TEKCT, BLIOEPUTE BCE (00UH LU HECKONbKO) TPABHWIbLHbIE BADHAHTHI 0TBETA U
3aNMIIATE APTYMEHTHI, 000CHOBBIBAIOLIME BHIGOP 0TBETA
1
2 2 d
Wnrerpan J.(6X —2x)°dX pasen:
-1

128

15
) 64
) 5

256

15
128

3
5) 18
OrtBeT:

Oo0OocHOBaHue:

3ananue 9.
IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UU HECKOILKO) IPABUJIbHbIE BADHAHTHI OTBETA H
3anMIIUTe ApryMeHThl, 000CHOBBIBAIOIIINE BLIOOP OTBETA

Oyukips Yy = 2X° — 3X° JOCTHraeT MaKCHMyMa TpH:

Hx=1
2)x=-1
3)x=0
4)x=6

5 x=3
OTtBeT:
O06ocHOBaHUE:
Saganue 10.

IIpounTaiite TeKcT, BbIOEPUTE BCE (00UH UNU HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3aNMIIMTEe aprYMeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA

OyHKIUA Yy = x° +5x — 6 umeer neperud B TOUKe:
1) (-1;-12)

2) (1, 0)

3) (0;-6)

4) (2;36)

5) (-2;-48)

Ortser:

O00CHOBaHUE:



3ananmue 11.
IIpouuraiiTe TeKCcT, BbIOEpUTE BCE (0OUH UIU HECKONILKO) IPABUJIbHbIE BADUAHTHI OTBETA U
3alMIINTEe APryMEHTbI, 000CHOBBIBAIOIIHE BHIOOP OTBETA

[TpousBoanas Gpyukimu y = In(sin - x) paBua:

1) y = tgx
2) y = ctgx
. 1
3) Y =
sin x
1
4y =—
X
. 1
5 Yy =
CoS X
OTtBeT:
O0ocHOBaHUeE:
3ananme 12.

IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UNU HECKONbKO) IPABUJIbHbIE BADHAHTHI OTBETA H
3anuIIUTe AapryMeHThbl, 000CHOBBIBAKOIIHE BBIOOP OTBETA

Omnpenenute UHTEPBAIBI BO3pacTaHus PyHKIUU Y = 5x*-10x°:
1) (-;0) U (1,5;+x)

2) (1,5;+x)

3) (0;2)

4) (—0;0) U (2;+0)

5) (=00 ;+0)

OtBer:

O0OocHOBaHUue:

3ananmne 13.

IIpounTaiiTe TEeKCT 3aJaHMs, peLINTEe 3a4a4y, BBINOJHHB HE00XOAMMbIC PaCUETHI.
3anummTe OTBET B BU/ie YHCJIA U pellleHue

Haiinute 3HaueHWe HEM3BECTHOW X, OpU KOTopod GyHkuus Y = X —In( 1+ X) umeer

JKCTPEMYyM.
OTtBeT:

Pemenne:

3ananmue 14.
IIpounTaiiTe TeKCT 3aJaHMs, peLINTEe 3a4a4y, BBINOJHHB HE00XOAMMbIE PaCUETHI.
3anuiuTe OTBET B BH/IEe YUCJIA U pelieHue
o “ 2
Haiigure niomanp Gurypsl, orpaHiueHHON THHUSAMH Y = 5X +2X" m y =1+ 4X.
OTBeT:



Pemenne:

Saganue 15.
IIpounTaiiTe TeKCT, BLIOEPUTE BCE (00UH UL HECKONIbKO) TPABAJIbHbIE BAPUAHTHI 0TBETA H
3anMIIuTe ApryMeHThl, 000CHOBBIBAIOIIINE BHLIOOP OTBETA

dx

- o paB¢EH:.
cos 2 (2x + 3) P

Nurerpan _f

1
1) Etg(2x+3)+C
2) 2tg(2x+3)+C

1
3) —tgx +C
2

1
4) Ectg (2x+3)+C

5) 2ctg (2x+3)+C
Otger:

O06ocHOBaHue:

3ananue 16.

IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UNU HECKOILKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3anMIIUTe APryMeHThl, 000CHOBBIBAIOIIINE BHLIOOP OTBETA

s pemenust nudGepeHInaIbHOr0 YPaBHEHUS y” — 2y’ + y = 0 CJIeyeT:

1) HemocpeICTBEHHO MPOUHTETPUPOBATH ATO YPaBHECHHUE

2) cnenaTh MOJICTAHOBKY y' = p, y" = p’

3) caenaTh MOJACTAHOBKY y' = p,y” = pp’

4) COCTaBUTH U PEIIUTH XaPaKTEPUCTUIECKOE YPaBHEHUE

Otser:

O0ocHOBaHUE:

3aganme 17.

IIpounTaiite TeKcT, BbIOEPUTE BCE (00UH UNU HECKONbKO) IPABUJIbHbIE BADHAHTHI OTBETA H
3aNMIIMTEe apryMeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA

Obuee permenne qupdepeHIINaIbHOTO YpaBHEHHS ' + X = 5 MMeeT BH/I:

2

1) y:5x—x7+C

2
X

2) y=—+C
2

3) y=5x+C

2

4) y=5x+X—+C
2

OTtBeT:

O0o0CHOBaHUE:



3aganue 18.

IIpouuraiite TekcT, BbIOEpPUTE BCE (0OUH UM HECKOIbKO) TIPABUJIbHbIE BADHAHTHI 0TBETAa U
3alMIINTEe APryMEHThbI, 000CHOBBIBAIOIIHE BHIOOP OTBETA

Oo1iee pernieHre HEOJHOPOAHOTO THHEHHOTO U] PepeHITUATBHOTO ypaBHEHUSI BTOPOTO
nopgaaka y”+y’'—12y = 0 ©MeeT BUA:

1) ce™ +cCe™
2) Ce’

3) 3C,x-e”

4) (C,x+C,)-e"-x
Ortser:

O0ocHOBaHUE:

3aganue 19.
IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UNU HECKOILKO) IPABUJIbHbIE BADHAHTHI OTBETA H
3anMIIUTe APryMeHThl, 000CHOBBIBAIOIIINE BLIOOP OTBETA
OOmuii ueH psajna a, = % . Toraa yerBepThIil YieH pAJa a paBeH:
n +
)2
17
2) 0
3)2
4) o
OrtBer:

Oo6ocHOBaHue:

3aganue 20.
IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3anMIIMTe apryMeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA

I/IHTepBaJ'IOM CXOOUMOCTH CTCIICHHOTO psAaa i —(X =3 " ABJIAECTCH:
n=1 ns !

1) [-2;8)

2) (-2;8)

3) (-2, 8]

4) [-2; 8]

OTtBeT:

O0ocHoBaHHE:
Kpamxue memoouueckue yxazanus
I[ITM conepxar TeCTOBbIC 3aJaHUsi C BHIOOPOM OJHOTO WIJIM HECKOJBKUX MPaBUIBHBIX
OTBETOB, BBOJ| YKCIIA.

IlIxana oyenku
Ne banner Omnucanue
1 19-20 3ajiaHue BBHIOJHEHO HOJHOCTHIO M TPABUIILHO
3aj1aHre BHIMOIHEHO MOJHOCTHIO U TIPABUITBHO, HO PEIIEHHE COJEPKUT HEKOTOPbIE HETOYHOCTH

2 16-18
¥ HECYIIIECTBEHHbBIE OLINOKU
3 9-16 3agaHue BHIMOJIHEHO HE MOJIHOCTBIO, C CYIIECTBEHHBIMHU OIIMOKaMH, HO MOJXOM K PEUICHHIO, U
JIest PEIICHHUS, METO T TIPABHIIHHBI
4 1-9 3amaHne BHIIOJHEHO YaCTHYHO, HMEET ONIMOKH, OCYIIECTBIICHA MOIBITKA PEIICHUS Ha OCHOBE IT

PaBWIbBHBLIX METOJIOB 1 uaei PpEeHICHUA.




| 5 | 0 | 3agaHue He BHITOJIHEHO

5.3 llpumepsbl 3a1aHU 1JI BHINIOJHEHUSI KOHTPOJbHBIX PadoT

KonTtpouabHas padora Nel «jieMeHTHI JIMHEHHOH ajaredpbi»

1. Pemuth cuctemMy TMHEHHBIX anreOpanvecKux ypaBHeHH MeTooM Kpamepa, mpu sTom
OTIpEeAeNUTENb A BBIYUCIUTD IO MPABUITY TPEYTOJIbHUKOB

X+2y+z2=4
j 3x-5y+3z=1
{2X +7y—2=28
2. Pemnth cucteMy JIMHEHHBIX alreOpandeckux ypaBHeHUi MmetoqoM Kpamepa, mpu 3Tom
ONpEACIUTENb A, BBIYMCIUTH PA3JIOKUB I10 IIEPBOM CTPOKE
2x—y+4z=15
J 3X-y+2z=28
{— 2X+y+z2=0
3. PemuTh cucTeMy JTMHEWHBIX anreOpandeckux ypaBHeHHH MeToqoM Kpamepa, mpu aTom
OIpeNieNUTeNb A, BBIUYUCIUTH PA3I0XkKHB I10 BTOPOMY CTOJIOLY
4x-3y+2z=9
J 2x+5y-3z2=4
{5x+6y—22 =18
4. PeminTh cucteMy JIMHEHHBIX areOpandeckux ypaBHeHUi MetoqoM Kpamepa, pu 3Ttom
OIPENIENUTENb A, BBIYUCIUTH, IOJYyYHB HYJIU B KAKOM-THOO0 CTOJIOLE U Pa3/I0KUB 10 HEMY.

2X-y-71=4
J3x+4y—22 =11
{3x—2y+4z =11
5. Pemmuth cucreMy TUHEHHBIX anreOpanyecKux ypaBHEHHI MAaTPUYHBIM METOJIOM
(x+y-z=1
J 8Xx+3y-6z=2
{—4x— y+3z=-3
6. Pernth cuctemMy THMHEHHBIX alredpandecKkux ypaBHeHU MeToioM [aycca
(x+y-2=6
2x+3y—-4z2=21
{7X -y-3z=6
7. Haiitu o6miee pemenne HeoguopoaHoit CJIAY.
[2X, +4X, +6X,+ X, — X; = 4,
X, +2X, +3X, + X, =2,
|3x1+6x2 +9x, +3X, =6,

L3x1+6x2 +9X, +2X, — X, = 6.

KonTpouabHas pabora Ne2 «AHATUTHYECKasi FTeOMETPHUS HA MJIOCKOCTH
1. Janbr Beprumubl Tpeyroabauka A(-7;-2), B( 3;-8), C(-4;6). Haiitu ypaBHeHHS BCeX CTOPOH B
o01em Buje.



2. Jlanwr Bepiuubl Tpeyronbauka A(-3; -2), B(14;4), C(6;8). Haiitu ypaBHEHUS BCEX BBICOT B
obmem Buge (AN, ,BN ,,CN ).

3. Jlausl Bepmmnbl Tpeyronbauka A(1;0), B(-1;4), C(9;5). Haiitu ypaBHEHHs BCeX MeIuaH B
ob6mem Buge (AM ,,BM ,,CM ,).

4. lausl Bepmuabl Tpeyronbanka A(1;7), B(-3;-1), C( 11;-3). Haiitu tgA.

5. anbl Bepmmnbl Tpeyronbauka A(1;-2), B(7;1), C( 3;7). Haiitu ypaBHeHUs PAMBIX AE U AE |

MPOXOIAIIMX O] yTIoM 45 °k AC.

6. Jlaubr Bepurunbl Tpeyroiabauka A(-2;-3), B(1;6), C( 6;1). Haiiti Touky B,, CHMMETPUYHYIO
touke B otHOCHTENBHO AC.

7. Hanbl Bepiuasl Tpeyronbauka A(-4;-2), B(-6;6), C( 6;2). Haiitu paccrosaue ot Touku C 10
npsimoii AB.

8. Jaubl Bepummubl Tpeyronbauka A(4;-3), B(7;3), C(1;10). Haiitn ypaBHeHue mpsimoit CC,,
MpoXoJdien napauieabHo AB.

9. Maubl BepmHbl Tpeyroibauka A(4;-4), B(8;2), C(3;8). Haiitn ypaBHenue npsmoii CS, ecnu

BS
TOYKa S Takas, 4To — = 2.
SA

10. Taus! Bepummnsl Tpeyronbuuka A(-3;-3), B(5;-7), C(7;7). Haiitu nnuny ctopons! AB.
11. Taus! Bepuunbl Tpeyroiabauka A(-3;2), B(2;-4), C(7;7). Haiitu rmomans Tpeyronsauka ABC.

2 2
12. JlaHO ypaBHEHHE KPUBOI BTOPOIO MOPsIKA —9 + 2— = 1. HaliTu BeIM4uHy MOIyOCEN.
4 3]

2

o X 2 o
13. JlaHo ypaBHEHHE KPUBOI BTOPOro mopsiaka — — Y~ = 1. HaliTu KoopAWHATHI BEPIIIHH.
4

2 2

X
14. Jlano ypaBHEHHE KPUBOI BTOPOTO MOPSIKA g + 1_6 = 1. HaiiTu sKCUEHTpUCHUTET.

2 2

15. JlaHo ypaBHEHME KpUBOI BTOpPOro nopsajaka — — — = 1. HaliTu ypaBHEHMsI aCHMIITOT.
49 36

KonTtpoabHnas padora Ne3 «BBenenue B aHaIH3»

HaiiTu npenens! pyHKIUH

L 4%x° —x+5

' !_r)rl x*+3x2+1

2| x> -1

' Iﬂ! x? - 2x-3'
. 1-cos 4x .

3 lim —————

x>0 X-Sin X

. x+1)

X—> 0 X_3

HccaenoBarb (yHKIHMM Ha HENPEePBIBHOCTb, HAWJAUTE TOYKH pa3pbiBa, YKAXKHTE
Xapaxkrep pa3pbiBa.
X+4 npu X< -1,
1.y=4x"+2 nmpu -1<x<1,

{ 2X npu X =1,



2.

6.

. UccnenoBarh Ha CXOAMMOCTD Pl Z (

1

y=9%*BTOYKAX x = 0, X = 2 .

KonTtpouabnas padora Ned «/Indpdepennuaibubie ypaBHEeHUS
1. Haiinute uactHOoe pemieHue aud@epeHInanbHOr0 YpaBHEHUS € Pa3JeNsiolUMUCS
IIEpEMEHHBIMHU ydy — xdx = 0, y(3) = 5.

2. Halimute o60mee pemenue auddepeHMaIbHOr0 YpaBHEHUS C  Pa3AeISIONIMMUCS
IEPEMEHHBIMU 3xdx — 2xdy = dx + dy.

3. Tlpounrerpupyiite ogHopoaHOe T PepeHIINaIbHOE YPABHEHHE 3Xyy = y° — 4x°.
4. TIpounrerpupyiite uHeiHOE QU PEPEHIUATEHOE YPABHEHHE Y + 2y = 4X .

5. Onpenenure tan qudPepeHnnaIbHOr0 ypaBHeHus y = 2x°y° — 2xy .

6. Haiiure o6miee pemenne auddepeHIuanbHOro ypaBHEHHA: y = X +sin X .

7. Haiinure pemenne nudhepeHiuanbHoro ypaBHeHus y y° = 1, yI0BJIETBOPAIOLIETO

3aJIaHHBIM HAYaJbHBIM YCIOBUAM y =1,y =1 mpu X=0,5.

8. Haiinure oO1iee pemieHue JIMHEHHOT0 OJHOPOIHOTO U hepeHIIaTbHOTO YpaBHEHHUS

y —16y=0.

9. Haiinure o0riee perienne JMHEHHOTO HeO0THOPOAHOTO MU (hepeHInaIbHOTO YpaBHEHUS
y —y=e".

10. HaiinuTe yactHOe pemienue audpepeHnnanbHOro ypaBHEeHUs, YAOBIECTBOPSIOIIETO
3a/laHHBIM HAYalIlbHBIM yCIOBUAM Yy —y = 2(1—x); y(0) = y (0) =1.

Kounrtpoabnas padora NeS «Psabi»

” (n+2)

. UccnenoBarh Ha CXOAMMOCTD PsiJT Z —————— , IPUMCHUB HEOOXOAMMBIN MPU3HAK

n= 1 3 1
CXOJIMMOCTH psijia.
. TIn-1

. UccrnenoBaTh Ha CXOOUMOCTh pAx Z -, IPUMCHUB IIPpU3HAK I[anaMGepa.

=5 (n+1)!

n+3

2
)n , IPUMCHUB pa,HI/IKaJ'IBHHﬁ IIpHU3HAK Kommn.
n+1
n=1

cos (F

. UccrienoBats Ha CXOAMMOCTD PST Z \/_ , IPUMEHHB NIEPBbIN MPU3HAK CPABHEHHS.
(n +2)

n

. UccrnenoBaTh Ha CXOOUMOCTh pAx Z \/7 , IPUMCHUB BTOpOI/I IMPU3HAK CPaBHCHUA.
n -

” 1
Hccnenosars Ha CXOAMMOCTD P Z , IPUMEHMB UHTETPAJIbHBIN ITPU3HAK
no (3n=1)In( 3n -1)

Kommn.

7.

y 5 (=)
HccnenoBaTth Ha YCIOBHYIO CXOAUMOCTD 3HAKOUYCPCAYIOIUUCS PAL Z 7 » 1O IIPU3HAKY
n=1

JleliOHMIIA.

8.

. © (X _ 7)n
HaI/ITI/I I/IHTepBaJ'I CXOOUMOCTH CTCIICHHOT' O psula, HpI/IMeHI/IB HpI/I3HaK HaﬂaM6epa Z ﬁ .
nn +

n=1

Kpamkue Memoouyeckue yKasaHus



KontponbHast paboTa MO3BOJSIET ONpEAETHTh YPOBEHb yCBOeHMs Martepuana. Ilepen
BBIMIOJTHEHHEM KOHTPOJIbHOHM paboThl HEOOXOAMMO 03HAKOMUTBCS C TEOPETHUECKUM MaTepUalioM,
IIPEJICTaBICHHBIM Ha JIEKLUH, IPOpad0TaTh METOABI PELICHMS 33/1a4, PACCMOTPEHHBIX B TUIIOBBIX
npuMepax. 3a pa3zbsiCHEHHEM TPYIHO yCBaHBAeMbIX BOIIPOCOB Kypca HE0OX0IMMO 00paTUThCs K

nmpenoaaBaTeiIto.
LlIxana oyenku
No Bamsr Onucanne
1 20-25 3a/aHKe BBINOIHEHO MTOJHOCTHIO H IPABUIBHO
2 15-19 3aJlaHre BBITIOJIHEHO MOJHOCTHIO, HO PEIICHUE COJIEPKHUT HECYIICCTBEHHBIC OMHOKU
3 10-14 3ajaHue BBITOJHEHO HE MOTHOCTHIO MITH COJIEPIKUT CYNICCTBCHHBIC ONTHOKH
4 6-9 3agaHue BBIIOJIHEHO YAaCTHYHO M COJCPIKUT CYLIECTBEHHbIE OUIHMOKH
5 0-5 3a/aHue He BBIMOJIHEHO

5.4 BapuaHTbl HHAMBUAYATbHBIX JOMALIHUX 3a1aHU

HNuauBuayanbHoe nomainHee 3aganue Nel «JjieMeHTHI JTUHETHOI aaredpbn»

1. BeraucnuTh onpeaenuTeNb
-2 4 -6 8

5 3 1 3
4 -5 -1 -5
-3 2 8 -2

AN

1
2.BI,IHHCJ1HTI)(A~B),eanA:|3 4 -5|B=|2 -3
1

1 2

4. BeruuciuTe 00paTHYIO MaTPUILy A~ [0 OTHOIIECHHIO K MATPHIIE A = o 1 -2

4 -2 1]

NuauBuayajiibHoe oMainHee 3agaHue Ne2 «AHaJIMTHYECKAasi TeoMeTpPUsl Ha
TJIOCKOCTHY
1. Jaust Tpu Touku A(4,2,5), B(0,7,1), C(0,2,7). CoctaButh ypaBHeHue miockocta ABC.
2. Tannr ase Touku A(4,4,10), B(7,10,2). CocTaBbTe KAHOHHYECKOE YpaBHEHHE MPsiMOit AB.
3. Jlaus! koopauHathl BepiiuH mupamuast A(4,6,5), B(6,9,4), C(2,10,10), D(7,5,9). Haiitu
o6bem mupamuiel ABCD.
4. JlaHbl KOOpIMHATHI BepInH nupamuisl A1A2AzA4. A1 (7; 7; 3), A2(6; 5; 8), Az (3; 5;
8), A4(8; 4; 1). Haiitu momiaas rpanu A1A2As.
5. JlaHbl KOOpAMHATHI BepIIMH TUpaMubl A1A2A3A4. A1 (3; 2; -2), A2(1; 3; 1), A3 (6; 2; 0), A4 (0;
2; 2). Haiitu paccrosiaue ot BepuirHbl A1 710 pedpa A2As.
6. Jlanbl koopauHathl BepinuH nupamusl ABCD. A(3,5,4), B(8,7,4), C(5,10,4), D(7,10,3).
CocTtaBbTe ypaBHEHHUE IIOCKOCTH, IPOXOIAIIMX Yepe3 BepnHy A napauienbao rpaau BCD.
7. lansl koopauHathl BepiuH mupamuasl ABCD. A(1,8,2), B(5,2,6), C(5,7,4), D(4,10,9).
Brraucnure yron mexay pedbpom AB u rpansio ACD.

HNuanBuayansHoe qomamHee 3aaanue Ne3 «/IudgepeHuuanbHoe HCHHCTEHHE»



1 Haiiti nmpou3BoaHyro QyHKIHU Y = V x*+2x+3.

2x° -3x> +5
—_.

2. Haiitn npezen GyHKUMA |im

2
iow X +AXT =X

sin x

3. Haiitu npon3BoAHYIO CTENEHHO-TIOKA3aTENbHON QYHKIIMH Y = cos X~ .

[x=Int
4. Haiitu pou3BOHYIO (DYHKIINH, 331aHHON TapaMETPHUYECKH < :
Ly =t

5. Haiitu npou3sBoanyro GYHKIUH, 3a1aHHON HESIBHO X + y° —4x -9y +5=10.

I/IH)II/IBI/UIya.J'ILHOQ JoOMalIHEE 3alaHue Neq «HHTel"paJ’[LHoe HCYHUCJTICHUE»

1. HaiiTu HeonpeieIeHHbIA HHTErpall J' (6x* +8x + 3)dx .

o . 1
2. Haiitu HeomnpeieIeHHBINH HHTErpajl I Z—dx .
9x° +16

2
In

X
dx..

3. Haiitn HeonpeaeneHHbIH I/IHTerpaJIJ'
X

4. Haiitu HeonpeaeneHHbIN I/IHTerpaJIj xsin 2xdx..
(x+ 2)dx

X2 4+2x+2

o . . dx
6. HaiiTi HEonpeAeIeHHbI HHTETPa OT UPPAHOHAIBHON (HYHKIIMA I —

5-2x+x°

5. HaiiTu HeonpeieieHHbIN UHTErpai OT pallMOHATLHOU JpooH I

7. HaiiTu HeonpeeeHHbI UHTerpail OT TPUTOHOMETPUUECKON (DYHKIIUU Icos 4xcos 7xdXx.

1
X

8. HaiiTu onpe/eeHHbIi HHTErpa I ———dx.
(x"+1)

0

X
9 2
9. Beruncnuts miomazas GUrypsl, orpaHUYeHHON IMHUAMHU Y = X, Y = ? y =2x.

NupuBuayanbHoe jomainiHee 3aganue NeS «Psaabn»

“ n+1
1. UccnenoBarh Ha CXOAUMOCTD Z

o 3n—-1

2. I/ICCJ'IGI[OBB.TB CXOAUMOCTD 3HAKOUYCPECAYIOLICTOCH pAda
0 (—l) n-1

)

o 2n -1

3. HaiiTi mHTEpBaI CXOUMOCTH CTEIICHHOTO pPsijia Z
n=1 n 2

n
Kpamxue memoouueckue yxazanus
ITpu Bemonnenun W13 HE0OXOOMMO HCIIONB30BaTh TEOPETUUYECKUN MaTepHal, JenaTh
CCBIJIKH Ha COOTBETCTBYIOIIIME TEOPEMBI, CBOICTBA, (popmyIbl u Ap. Pemenne N/13 BoimonHseTcs
HOJIPOOHO U COAEPKUT HEOOXOIMMBbIE MOSCHUTEIbHBIE CCHIIKH.

LIxana oyenku
| Ne |  Bamm | Onucanue




3aJaHus BBIIOJIHEHBI TOJHOCTHIO M IPAaBWIIBHO, paboTa oopMiIeHa COTIacCHO TPeOOBaHUSM, pe

20-25
LIEHUE COJEPIKUT HEKOTOPBIE HETOUHOCTH.
15-19 3agaHus BBIIOJIHEHBI TOJHOCTBIO, C HECYLIECTBEHHBIMHU OIIMOKAaMH, HO OAXO K PELICHHIO, U]l
sl peIICHNs], METOJI IPABIIIBHBI, paboTa 0opMIICHA COTIIACHO TPEOOBAHHUSIM.
10-14 3a1aHus BBITIOJTHEHBI TOJTHOCTEIO, C CYIIECTBEHHBIME ONMTMOKAMHU, HO TTIOJXO0 K PEIICHHIO, UIes
peleHus, METOI TPaBIIIbHBI, paboTa oopMIIcHa HE IO TPEOOBAHHUSM.
6-9 3agaHue BBIIOJIHEHO YAaCTHYHO M COJCPIKUT CYLIECTBEHHbIE OUTHOKH
0-5 3anaHye He BHIIOJIHEHO MM BHIITOJHEHO HETIPABUIIBHO.
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

LlensiMu ocBoeHHsI y4eOHOW TUCHUILINHBI «BpICIIas MaTeMaTHuKay sSBIISIOTCS:

- O3HAKOMJICHHE C OCHOBHBIMHU ITOHATHUSIMHU BBICIICH MaTEMAaTUKU,

- OCBOCHHE METOJIOB H CIIOCOOO0B PEIICHUS] MATEMaTHYECKUX 3a/1a4;

- Pa3BHUTHE JIOTUYECKOTO M AITOPUTMHYECKOTO MBIILICHUS;

- OBJIaJICHHE OCHOBHBIMH METOJIAMH UCCIICIOBAHMSL;

- BLIpa6OTKa YMCHUA CaMOCTOATCIIbHO paClIUPATh MATCMATHYCCKUC 3HAHUA U ITPOBOANUTDH
MaTeMaTUYeCKHUH aHAIN3 MPUKIAIHBIX 33/1a4.

3a;[aanI/1 JAUCHUITIINHBI «BrpIcmias MmaTemMaTHUKa SBIISIOTCS

- 00y4eHHEe CTY/ICHTOB METO/IaM BBICIICH MaTeMaTHKH, HEOOXOAUMBIX UM IIPU U3YYCHUU
OCTaJIbHBIX KYPCOB;

- NPUBHUTHUE CTYJICHTAM HABBIKOB HCCIEIOBAHUS C HCIOJIb30BAHUEM METOJOB BBICIICH
MaTeMaTUKH;

- 00y4YeHHE CTY/ICHTOB METOaM JIOTUYECKH CTPOrOro MOCTPOCHHUS I0Ka3aTEIbCTB;

- (hopMHUpOBaHNE HABBIKOB U YMEHMH, HEOOXOIMMBIX MPH MPAKTUYECKOM MPHUMEHEHUH
MaTeMaTUYeCKHX UCH U METOJIOB JJIsl aHAIN3a U MOJICITMPOBAHUS CIIOKHBIX CUCTEM, IPOIIECCOB,
SIBIICHUH, JIJIS TIOMCKA ONITUMAJILHBIX PEIICHHI U BEIOOPA HAWITYYIITUX CIIOCOOOB peaTH3aIlHH.

[TnaHupyemMbIMU pe3yabTaTaMu O0yYCHUs 110 TUCHUILIHHE (MOIYJIIO), SIBISIFOTCS 3HAHUS,
yMEHMsI, HaBbIKU. [lepeueHb MIaHupyeMbIX pe3yibTaToB OOy4EHHUs 0 AUCLHUIUIMHE (MOAYIIIO),
COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS 0O0pa30BaTENbHON MPOrPaMMBL,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3Yy4eHUS TUCITUTUIMHBI (MOIYJIS)

Pe3ynbTaThl 00y4eHUs MO TUCIIUTUTHHE
Kox u Kox u
HazBanue (dhopmyIrpoBKa
OIIOII BO, opmynHpoBKa HHIUKaTOpa Koz
COKpAILEHHOE KOMTICTCHIIHH JOCTHXKEHHUS pesyib DOpMyIMPOBKa pe3yJbTaTa
KOMIICTCHITHH
Tara
23.03.01 OIIK-1 : Ciocoben OIIK-1.2k : P/l 3HaHUEe | CHCTEMbI MATEMATHUECKUX
«TexHonorust | NpUMEHATH O6namaer 3HAHWI U HABBIKOB JIJIS
TPAHCIOPTHBIX | €CTECTBEHHOHAYYHBIE | MAaTEMaTHYECKOH peleHns CTaHAAPTHBIX
MPOIIECCOB» | W OOIEHHXKEHEPHBIE | KYyJIbTypou U 3a/1a9 IpoQecCHOHANBHOM
(b-TT) 3HAHMS, METOIbI CUCTEMHBIM NeATEIILbHOCTHA
MaTEMaTHYECKOro MBIIIJICHUEM, P2 | YMmeHue | npuUMEHSTh CUCTEMY
aHallk3a u IIO3BOJIIIOIIUMH B MaTeMaTHICCKUX 3HAHUU
MOJIENMPOBAHMs B npodeccroHabHOI i opMynupoBaHus u
npodeccHoHaNIbLHON JIEATEIbHOCTHU pelIEHUs] TEXHUYECKAX U
JIeATEIIbHOCTH HCII0JIb30BAaTh TEXHOJOTHUECKHUX MPobIieM
MaTeMaTU4CCKuC P13 HaBrpik | BrageHus
MCTO/bI, MaTeMaTUYECKUMU
HMHCTPYMCHTBI U METOJIaMU ¥ HaBBIKAMU I
MOJIeNIN IS (dhopMyIHpPOBaHUS U
00paboTky u pelleHUs TEXHUYECKUX U
aHalIn3a JaHHbIX. TEXHOJOTHUECKHUX MPobIieM

B mpouecce ocBOeHMS MUCHMIUIMHBI PEHIAIOTCA 3aJa4d  BOCIHUTAHMUS TapMOHUYHO
Pa3BUTOM, MATPUOTUYHOW M COLMAIBHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPATUIIMOHHBIX
POCCHICKUX JTyXOBHO-HPABCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, MPEACTaBICHHBIE
B Tabimie 1.2.

Tabmuua 1.2 — [{eneBble OpueHTUPHI BOCIUTAHUS

BocnurarenabHble 321241 ®opmupoBaHHe HEHHOCT e esneBble OpHEHTHPDI




(I)Ole/IPOBaHI/le rpamnancxoﬁ MO3UIUU U NTATPUOTU3MA

Pa3BuTHe natpuoTu3Ma U rpaxaaHCcKon
[TatpuoTusm AKTHBHAS KM3HECHHAS TTO3HIIHS
OTBETCTBEHHOCTU

®opMHpoBaHHe TyXOBHO-HPABCTBEHHBIX IEHHOCTEH

Bocnuranue HPaBCTBCHHOCTH, Bricokue HpaBCTBCHHLIC I[OGpO)KeHaTeIII)HOCTI) u
MUJIOCEPANS U COCTPpAdaHU nacalibl OTKPBITOCTH

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

PasBurne no3naBaTeIbHOTO HWHTEPECA U

Co3unmaTensHBIN TPy I'ubKxocTh MBITIIICHAS
CTpEeMJICHUSI K 3HAHUSAM

(I)OpMI/II)OBaHI/Ie KOMMYHHUKATUBHBIX HABBIKOB U KYJIbTYPbI OﬁllleHI/Iﬂ

Bocnutanue KynbTypsl Auanora u

. Konnextusuzm UyBCTBO KOJIEKTUBUA3MA
YBaXCHHsI K MHEHHIO IPYIHUX JIIOACH

2 Mecto gucuuniaunbl (MoayJsi) B crpykrype OIIOIT

JucnumnmHa «Beicmas MaremaTHKa» OTHOCHUTCS K OCHOBHOM dacthm «bioka 1
Juctunnuuel (Moaynun)» ydeOHoro miuaHa HampasieHus 23.03.01 TexHonorusi TpaHCIIOPTHBIX
MpOILIECCOB, W HMEET JIOTUYECKYI0 U COJIEPKATeIIbHO-METOAMYECKYI0 B3aUMOCBS3b C
JTUCIUINIMHAMU OCHOBHOHM oOpa3oBaTenbHOM mporpammbl. JlucuumiumHa OasupyeTcss Ha
KOMIIETCHIMSIX, C(OPMHUPOBAHHBIX HA TPEIBIAYIIEM YpoBHE oOpasoBaHus. s w3ydeHus
BBICIIICH MaTeMaTUKU TpeOyeTCsl KaueCTBEHHOE 3HAHUE LIKOJIBHOTO Kypca anredpbl, TeOMETpHH,
TPUTOHOMETPHUH, HaYaJl aHAIN3a, UHHOPMATHKHU.

3. O0bem AuCHUNIMHBI (MOAYJIS)

O06bemM uCHUIUIMHBI (MOAYJISl) B 3aYETHBIX €IWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMUYEeCKUX YacoB, BBIJCNICHHBIX Ha KOHTAKTHYI paboTy ¢ oOydaromumucs (MO BHJAM
y4eOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO paboTy, IPUBEIEH B TabauIe 2.

Tabnuua 2 — O6uas TpyJ0eMKOCTb AUCHUIUINHBI

Tpyo- O06beM KOHTAaKTHOI paboThI (dac)
€MKOCTb
Cemectp
OI1OIT BO e viI M KYP yAuTOpHast TOpHAast T
HUS (3P0, G.E) Beero Talunl
0300) o
nex. | mpak. | ma6. | ITA | KCP
23.03.01
;jﬁ:;;;;ﬁ;x 000 BLB 1 5 73 36 | 36 0 1 0o | 107 5
IIPOIIECCOB
23.03.01
panenopmn | 020 | BB |2 s || of1]|o|n]| o
IPOIIECCOB




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) niass OPO

TemaTnueckuil 1miaH, OTpa)arLUil coaep)KaHUue AUCLUILIMHBI (MIepeueHb pa3fesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! qUCHUTUTMHBL (MOTYJIs), BUIBI Y4€OHOU NEATETLHOCTH M (POPMBI
Tekyuero KouTpos st OO

Kon pe- Kou-Bo 4acoB, OTBe/ICHHOE Ha Dooma
No HazBanue Tembt 3yJIbTaTa P
oGyucHus Jlex [pakr JIab CPC TEKYILEro KOHTPOJIs
1 cemecTp
o KOHTpOJIbHAs paboTa
1 | DneMeHTHI IMHEHHOU anreOphI P2 P}B 10 10 0 28 Nel, U3 Nel,
> cobeceloBaHue.
KOHTpOJIbHas paboTa
2 Amnanutudeckas reoOMeTpHs Ha P11, 11 10 0 28 No2, TJI3 Ne2,
IIOCKOCTH. P12, P13
cobeceoBaHue.

DeMeHTbl BEKTOPHOH
3 | anreOpbl U aHATUTHYECKOM PI1 7 8 0 26 cobecenoBaHue
TEOMETPHH B IPOCTPAHCTBE.

KOHTpOJIbHas paboTa

4 | BBeneHue B aHANIN3. P11, P12 8 8 0 25 Ne3, cobeceoBanme
2 cemecTp
5 JuddepennmansHoe P11, PJI3 10 10 0 22 N3 Ne3,
HCYUCIICHHE cobeceioBaHne
6 | WaTerpaisHOE HCUHCIICHHE. PI1, P3 11 11 0 18 VI3 Ned,
cobeceoBaHE
7 HuddepenHunansHbe Pl 7 7 0 15 KOHTpOJIbHas paboTa
ypaBHEHUsI Nod, cobecemoBanue.
N3 Ne5, koHTpONBHAS
8 | Psanpl Pl 8 8 0 16 pabora Ne5,
cobeceoBaHue.
Hroro no Tadauie 72 72 0 178

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) aiasa OPO

1 cemecTp

Tema 1 Dnemenmul nunelinol aneedpbi.

Conepxanne TeMbl: MaTpuilbl W ONpenenuTend. PemieHne CUCTEMBI JTUHEHHBIX
anrebpandeckux ypaBHeHH MmertogoM Kpamepa, meromom ['aycca M MaTpUYHBIM METOJOM.
I'eomeTpuueckas MHTEpHpETAUS CUCTEMBI JIMHEHHBIX YPABHEHHN W JIMHEHWHBIX HEPABEHCTB C
JIBYMSI HEU3BECTHBIMHU.

@®opMbl ¥ METOABI TPOBEICHUS 3aHATHUH MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHAasi, METOJ KOOIIEPAaTUBHOTO O0yUYEHHUSI.

Buzbl caMoCTOATENBHONM MOATOTOBKH CTYIEHTOB IO TEME: NOATOTOBKA K IIPAKTUYECKOMY
3aHSTHIO, TIOJTOTOBKA K COOECEeI0BaHNUIO, MMOATOTOBKA K KOHTPOIBHOU pabote Nel, BhIoNHEHNE
W13, nzyuenue marepuana B CO0 (Moodle), moaroToBka kK ”TOrOBOMY TECTY.

Tema 2 Ananumuueckas ceomempus Ha NIOCKOCMIU.

Conepsxanue TeMbl: B3auMHO 0JTHO3HaYHOE COOTBETCTBUE MEXKY TOUKAMU MIOCKOCTH U
napamu JISHCTBUTEIIbHBIX YUCEIT, PACCTOSHUE MEXTy ABYMS TOUKAMU; JACJIICHHE OTPE3Ka B TAHHOM
OTHOIICHHUU; YTJIOBOM KOIPQPUIIMEHT NPSMOI; yrol MEXAy JBYMs MPSMBIMH. YpaBHEHUE
MPOCTEUIIINX TE€OMETPUYECKUX MECT TOYEK. YpaBHEHHE MPSIMOU C YIJIOBBIM KOA(DPHUIIMEHTOM;
ypaBHEHHUE MPSMOM, MPOXOAAIICH Yepe3 JaHHYI0 TOUKY B 33JJaHHOM HAaIpaBJIEHUU; YpaBHEHUE
MpsIMOM, TPOXOJAIIEH dYepe3 JBE MaHHbIE TOYKH;, YpaBHEHHE MPSMON B OTpe3Kax; oOiiee



YpaBHEHHE NPAMOM; TOYKA IEPECEUEHUS NIBYX IPSIMBIX; PACCTOSHHUE OT TOYKU N0 INPSAMOM).
OKpyXHOCTB; Tapabosia; JUTUIIC; THUIepOoIa.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: CTAaHIapPTHAs, METO]] KOOTIEPATHBHOTO OOYy4CHUSI.

BI/IZ[BI CaMOCTOSITCIILHOU MMOATOTOBKHU CTYACHTOB I10 TCMC: IMOAIOTOBKA K IMPAKTUYCCKOMY
3aHSTHIO, TIOATOTOBKA K COOECEI0BaHMIO, TIOJArOTOBKA K KOHTPOJIBHOH paboTe No2, BBITOTHEHHE
N3, nzyuenue marepuana B CO0 (Moodle), moaroroBka kK ”TOrOBOMY TECTY.

Tema 3 Dnemenmul 6eKMOPHOU aeeOPbL U AHATUMUYECKOU 2e0MempPUulL 8 NPOCMPAHCMEe.

Conepxanrie Tembl: OCHOBHBIC TOHSTHS M OIPEIEICHUS; CKAISIPHOE IPOHM3BEICHUC
BEKTOPOB; BEKTOPHOE TIPOW3BEIACHUEC BEKTOPOB; CMEIIAHHOE IPOU3BEIICHUE BEKTOPOB.
PaccrosiHue Mexay IByMs TOYKaMu; OOIee ypaBHEHHE IIOCKOCTH; YpaBHEHHE NPSIMOW B
IPOCTPAHCTBE.

@®opMbI U METOABI MPOBEACHUS 3aHATUH O TeMe, NPUMEHsIEMbIe 00pa3oBaTEIbHBIC
TEXHOJIOTHH: CTaHJapTHAsl, METOI KOOTIEPATUBHOTO O0yUYCHHUSI.

Buapl caMoCcTOSTETbHON MOATOTOBKU CTYIEHTOB TI0 TeMe: MOJATrOTOBKA K MPAKTUYCCKUM
3aHITHSIM, ITOATOTOBKA K coOecenoBanuto, n3yuenune marepuaia B CO0 (Moodle), moaroroska k
UTOTOBOMY TECTY.

Tema 4 Bseoenue 6 ananus.

Conepxanne Tembl: OnpezaeneHue npeaena; npeaen GyHKIUM; npupameHue GyHKInu.
HenpepbIBHOCTh ¥ TOUKH pa3pbiBa (PYHKIIHH.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 10 TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHAsl, METOJ KOOIIEPAaTUBHOTO O0yUYEHUSI.

Bunbl caMocTOsATEIBPHON TTOJTOTOBKY CTYJCHTOB MO TEME: MOJITOTOBKA K MPAKTHYCCKUM
3aHATUSAM, MOATOTOBKA K COOECeI0BaHUIO, TIOJrOTOBKA K KOHTPOJbHOU pabore Ne3, uzyueHue
marepuana B CO0 (Moodle), moaroToBka K H”TOTOBOMY TECTY.

2 cemecTp

Tema 5 [lugpdpepenyuanvroe ucuucieHue.

Conepxxanne  Tembl: [loHsatne mTpou3BOAHOM W €€  OCHOBHBIE  CBOMCTBA;
muddepeHMpoBaHne HEIBHOM (yHKIuM; auddepeHran U ero HpUIoKeHUs. YpaBHEHUs
KacaTeJbHOM M HOpMalM K KpUBOM; mpaBmiio Jlonurans; Bo3pactanue U yObiBaHHe (DYHKIUH;
OThICKaHHE MaKCUMyMa M MMUHHMYyMa (DYHKIMM; TPOU3BOIHBIE BBICIIUX MOPSAIKOB; OTHICKAHUE
MaKCUMyMa U MUHUMYMa ()YHKIIHH C TIOMOIIbIO BTOPOU MPOU3BOAHOI; UCCIIETIOBAaHUE YPABHEHUS
KPHUBOH M IOCTpOEHUE ero rpaduka. YacTHbIe MPOM3BOIHBIE; YaCTHBIN quddepeHIran u MoIHbIH
muddepeHnman; HeoOX0AUMOE YCIOBHE SKCTPEMYMa.

@®opMbl U METOABI MPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: CTAaHJaPTHAs, METO]] KOOTIEPATHBHOTO OOYy4EHUSI.

Bunsl camocTosTenbHON MOATOTOBKU CTYIEHTOB IO TeMe: MOJArOTOBKA K MPAaKTUYECKUM
3aHATHUAM, TTOATOTOBKA K coOecenoBanuto, BoimoHeHue MJI3 N3, uzyuenune marepuana B CO0
(Moodle), moaroroBka K UTOTOBOMY TECTY.

Tema 6 HnmeepanvHoe ucuucnenue.

Conepxxanne Tembl: [loHsATHE HEONMpeaeEHHOTO UHTErpaja U €ro OCHOBHBIE CBOMCTBA;
WHTETPUPOBAHUE MOICTAHOBKOM; HHTETPUPOBAHUE 10 YACTSIM; UHTETPUPOBAHUE PALlMOHATBHBIX
npobeii. I[lonsiTue ompenenéHHOro MHTETpaia; T€OMETPUYECKHE MPHIOKEHUS OMNMpeaesIEHHbBIX
WHTETPANIOB; TPHOIMKEHHOE NHTETPUPOBAHKE TI0O METOJTY TPATCIIHiA.

dopMbI ¥ METOABI TPOBEJICHUS 3aHATHH IO TeMe, MPUMEHsSEMble 00pa30BaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHAsl, METO KOOTIEPAaTUBHOTO O0yUYEHHUSI.



Buabl camocToaTeNnbHOM MOATOTOBKU CTYIEHTOB IO TE€ME: MOATOTOBKA K MPaKTUYECKUM
3aHATHSAM, TOATOTOBKAa K coOecemoBanuio, BbimosHenue MJI3, m3ydenune marepuana B COO
(Moodle), moaAroToBKa K HITOrOBOMY TECTY.

Tema 7 Jugppepenyuanvhvie ypasHerus.

Copepxannie TeMbl: OCHOBHbBIE IOHSTUS U OIIpe/IeeHUs; petieHue nuddepeHnaibHoro
ypaBHEHUS. YPaBHEHUS C OTACICHHBIMU M OTICIMMBIMU TCPEMEHHBIMU, PEIICHUE METOJIOM
bepuymiu. OpHoponnbie nuHelHble auddepeHInanbHble  YpaBHEHHUS C  OCTOSHHBIMU
Kod(duIeHTamMu; XapaKTePUCTHUECKOE ypaBHEHUE; pelieHue HEOJHOPOIHOTO
muddepeHIaTbFHOT0 ypaBHEHUS! BTOPOTO MOPSAIKA C MOCTOSHHBIMU KO3 PUIIMEHTAMU; YaCTHOE
U o0IIee pelieHue.

@opMbl U METOJbI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CTaHJapTHAsI, METO/ KOOTIEPATUBHOTO O0yUYCHHUSI.

Bunel camocTosTeNnbHON MOJATOTOBKU CTYACHTOB MO T€ME: MOJArOTOBKA K MPAKTHUYECKUM
3aHITHSIM, TIOJITOTOBKA K COOECeOBaHMIO, MTOJTOTOBKA K KOHTPOJbHOU pabore Nod, mizydeHue
marepuana B CO0 (Moodle), moaroToBka K K”TOrOBOMY TECTY.

Tema 8 Psowi.

Conepkanrie Tembl: OOIIME MOHATHS M ONPEACICHUS YUCIOBBIX PSJIOB; CXOIUMOCTb
YHUCIIOBBIX PSJOB; HEOOXOAUMBIN MPH3HAK CXOMUMOCTH; JOCTATOYHBIC MPHU3HAKUA CXOJMMOCTH
YKHCJIOBBIX PAZOB C IMOJIOKUTEIbHBIMU wieHamu (mpu3Hak JlamamOepa, MpHU3HAK CpaBHEHHS);
npusHak JlelOHHWIIa CXOMUMOCTH YHMCIIOBBIX PSJIOB C 4epeayrolmuMucs 3Hakamu. OCHOBHBIC
MOHSATHUS M ONPECICHHS CTEIICHHBIX PSJIOB; PaJNyC U HHTEPBAJI CXOAMMOCTH CTEIICHHBIX PAIOB;
pasnoxenue QyHKIUH B CTEIICHHBIC PAIbI.

@®opMbl U METOZBI IMPOBEACHUS 3aHATHN MO TeMe, MPUMEHsIEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTUH: CTAHIAPTHASA, METOJ KOOTIEPATUBHOIO O0YUYCHHSI.

Buasl caMoCTOSTETIbHON MOATOTOBKH CTYICHTOB IO TEME: MOJArOTOBKA K MPAKTHYCCKUM
3aHSATHUSM, TIOJITOTOBKA K COOECEIOBAHMUIO, TIOJITOTOBKA K KOHTPOJIbHOM padoTe Ne5, BhIIOJTHEHUE
N3, nzyuenue marepuana B CO0 (Moodle), moaroroBka K HTOroBOMY TECTY.

5 Mertoauyeckne yKa3aHusi sl OOYYAIOIIMXCH MO M3YYEHHI0 M PpPealu3aluu
AUCHUIIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAKIIUMCH MO0 M3YYEHHI0 UCHMIUIMHBI M 10
00ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

[Ipu peanuzanuu TUCHUTIIUHBI (MOIYJSI) TIPUMEHSETCS SJEKTPOHHBIM y4eOHBIN Kypc,
pa3MemIEHHbIN B cucTeMe dlIeKTpoHHOro oOyuenus (Moodle).

CamocrosiTenbHass paboTa CTYIEHTOB sBIseTcs Haubosiee TNPOAYKTUBHOM (opmoit
00pa3oBaTeNbHON M TMO3HABATENHHOW NEATEIBHOCTH CTYACHTAa B Mepuoa oOydeHws. Tekyras
camocTrosiTelibHas paboTa HampaBieHa Ha YIayOJeHHe M 3aKpelyieHue 3HaHUMl CTYAEHTOB,
pa3BUTHE MpaKTUYECKUX yMeHUi. Tekymas caMmocToaTenbHas paboTa BKIIOYaeT B ce0si: paboTy ¢
JEKIIMOHHBIM ~ MaTe€pUajoM, OIEPEkKAIONMYI0 CaMOCTOSATEIbHYI0 paloTy, TMOJATOTOBKY K
MIPOMEKYTOUHOM aTTECTalUH.

J1st mpoBeICHU S 3aHATUH JIEKIIMOHHOTO THIIA UCTIOJIB3YIOTCS YI€OHO-HATIIS AHBIE TIOCOOUS
B (¢opMe MPEe3eHTAIMOHHBIX MAaTepUAIOB, OO0ECIEYHBAIOIINE TEMATHUECKUE WILTFOCTPAIIUH,
COOTBETCTBYIOILIME TEMaM JIEKIIUI, TPEJCTABICHHBIM B ITyHKTE 5 HacTosimen PIT/I.

[Ipy mnpoBegeHUM MPAKTUUECKUX 3aHATUAX TPUMEHSETCS METOJ KOONEPAaTUBHOTO
oOydeHus: CTylIeHThl paboTatoT B Manbix rpynnax (3 — 4 4en.) Hajg WHIUBUIYaTbHBIMU
3a/IaHUSIMU, B TIPOIIECCE BBIMOJHEHUSI KOTOPBIX OHHU MOTYT COBELIATHCS JPYr K ApPYTY.
[IpenogaBarens, B CBOIO ouepepb, HAOIIOJaeT 3a pabOTOM MalbIX TPYII, a TaKXKe MOoOYepeaHO



pa3bsCHSAET HOBBIM y4eOHBIN MaTepuan MajbIM TpyInaMm, KOTOpbIe 3aKOHYWIM paboTarh Haj
WHAUBUAYAIbHBIMH 33JaHUSIMU 110 TPEAbIAYIIEMY MaTepuay.

Jlnist obecrieueHnst CHCTEMAaTUIECKON U PEryJIsIpHON pabOThI IO U3YYSHHIO JUCIUTUIMHBL U
YCIEUIHOTO MPOXOXKACHUSI TEKYIIUX U MPOMEKYTOUYHBIX KOHTPOJIBHBIX HCIBITAHUH CTYIEHTY
PEKOMEH/IyeTCsl IPUICPKUBATHCS CIEAYIOIIEro MOpsiiKa 00yUeHHS:

- CaMOCTOSTEIbHO ONPEACIUTh 00BEM BpEMEHHU, HEOOXOAUMOTO AJis MPOPabOTKU KaA0n
TEMBI,

- pPEryisipHO H3y4yaThb KaXKIyH0 TEMY JIUCUUIUIMHBI, HCHOJB3YS pa3iudHble (HOPMBI
WHUBUIYAIEHON pabOTHI;

- COTJIaCOBBIBATH C MPEINOIaBaTEIeM BHUIbI paOOTHI 110 U3YYEHUIO JUCIUILIHHBIL.

[Ipu BBIMONHEHNH WHAWBUAYAJIBHBIX JTOMAIIHUX 3aJaHUM HEOOXOAWMO HCIOJIb30BaTh
TEOPETUUECKHI MaTepual, JieJaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u ap. Pemenune NJI3 BeImomHsSETCS MOAPOOHO M COACPKUT HEOOXOIUMBIEC MOSICHUTEILHBIC
CCBLIKH.

CamocToATenbHOCTh B y4eOHOW pabdoTe crocoOCTBYET Pa3BUTHUIO 3aWHTEPECOBAHHOCTH
CTyJEHTa B H3y4aeMOM MarepHuajie, BbIpadaThIBa€T Yy HEro YyMEHHE U MOTPeOHOCTh
CaMOCTOSITENIFHO TOJIy4aTh 3HAHHs, YTO BeChbMa BAXKHO JUISI CIIEHUAIMCTA C BBICIIUM
o0pazoBaHHEM.

Lenbto caMOCTOSATENFHOM PAOOTHI CTYACHTOB SBISIETCS OBIIAJCHUE (PYHIAMEHTATLHBIMU
3HAHUSAMU, TPOPECCUOHATBHBIMU YMEHUSIMHU U HaBBIKAMH JESATEIBHOCTH MO MPOMUITIO, ONTBITOM
TBOPYECKOM, UCCIIE0BATENBCKON ACATEIBHOCTH.

CaMocTtosiTenbHass paboTa CTyIeHTa BKJIIOYAET CJICAYIOUINE BHJBI, BBIIOJHSIEMbBIC B
cootBercTBUH ¢ PI'OC BO 1 pabounm y4eOHBIM IIJIAHOM:

- ayauTOpHas CaMOCTOSITENIbHAs paboTa CTyAEHTa IMOJA PYKOBOJICTBOM U KOHTPOJEM
IperoIaBaTels Ha JCKINH;

- BHeEayJUTOpHas caMocCTosTeNbHas paboTa CTYIEHTAa: H3yYE€HHUE TEOPETHUECKOTO
Marepuaia, IOAr0TOBKa K ayTUTOPHBIM 3aHATHAM (JIEKIUS, TPAKTUIECKOE 3aHATHE, KOHTPOJIbHAS
paboTa, TECTHUpOBaHUE, TEOPETUUYECKUI OIpoc), [OMOJHUTENbHBIE 3aHATHUS, TEKYyIUe
KOHCYJIbTAIMH 10 JUCIUTUIAHE.

Jl1st caMoCTOATENbHOM pabOThI CTY/IEHTOB B 3JIEKTPOHHOM Y4€OHOM Kypce, pa3MeIEHHOM
B CHUCTEME 3JIeKTpoHHOTO 00yueHus (Moodle), conepKuTcst BeCh HEOOXOUMBIN TE€OPETUUECCKUIN
U TMPaKTHUYECKUI MaTepuall, a Takke BUJCOIEeKIMH, TecTsl U 1/I3.

KonTposib ycieBaeMOCTH OCYIIECTBISIETCS B COOTBETCTBUM C PEUTHHIOBOM CHUCTEMOM
OLIEHKHU 3HaHU# cTyaeHToB. OueHKa Mo JucuuIuiHee onpeaensercs no 100-0anbHoi 1mKkane Kak
cymma 0ajioB, HaOpaHHBIX CTYACHTOM B pe3yibTaTe pabOThI B ceMecTpe: 00s3aTelbHBIMU
O0aulaMu  OLEHMBAETCS IOCEIlEHUE JICKIMOHHBIX 3aHATHH, paboTa Ha MNPAKTUYECKHX
(ceMHHapCKuX ) 3aHATHUSX, TEOPETUUECKHI OIPOC, TECTHI, BHIIOJHEHNE KOHTPOJIbHBIX padoT, /13,
IPEIYCMOTPEHHBIX YU€OHBIM IJIAHOM.

Pacnpenenenne 6amioB TOBOJUTCS A0 CTYIEHTOB B Hadayle CeMeCTpa.

VY4eOHbIM MJIaHOM HPEAyCMOTPEHbI KOHCYJIBTAIlMH, KOTOPBIE CTYJIEHT MOXKET MOCEIaTh
110 KETIAHHIO.

5.2 OcobennocTn opranu3zanuu OOy4YeHHUs] JJI JHI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
310pPOBbSI U HHBAJU/0B

[Tpu HEOOXOIMMOCTH 0OYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU
3JI0pOBbSl U MHBAINUIOB (IO 3asBJICHHUIO 00YYarOIErocs) MpeloCcTaBIseTcs yueOHas
uHpOpMaIKs B JOCTYIHBIX (pOpMax C yUeTOM UX UHANBUAYATIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTE:



- JUISL TUI] C HApYILICHUSIMU 3pEHUS: B IeUaTHOH (popMe yBelInYeHHbIM MIPUPTOM; B (hopme
JNEKTPOHHOTO  JOKYMEHTAa; VMHIVBUAYaJIbHbIE KOHCYJIbTallu{ c IIPUBJICYEHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- 17151 JIMLL C HApYLIEHUSIMU CllyXa: B IeyaTHOH (hopMme; B popMe 371EKTPOHHOT'O JJOKYMEHTA;
WHJUBHyaJIbHbIC KOHCYJIbTAllUM C IIPUBJICYCHHEM CYpAONEPEBONUYNKA; HWHAVBUIYAIbHbIE
3aJaHusl, KOHCYJIBTAllUU U JIp.

- IUTs1 JTUI] C HApYLICHUSIMU OTIOPHO-JIBUTATEIILHOTO allliapaTa: B eyaTHoi opme; B hopme
3JIEKTPOHHOTO JOKYMEHTA; MHAUBUYAJIbHBIC 3alaHUs, KOHCYJIBTALMK U JP.

6 ®oHT OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUN TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBHE HX NEPCOHAIBHBIX JOCTIDKCHHH IIAHUPYEMBIM pe3yibTaraM OOydeHHus 10
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 33aJaHUS,
METOJIMYECKHE MaTepHabl, ONpPEeIIOINe IPOLEIyphl OLCHUBAHHUA 3HAaHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE [Tt OLIEHKU 3HAaHUH, YMEHUH, HABBIKOB
U XapaKTepusymomue odTanbl (OpMHpPOBAaHMS KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaTenbHON MPOrpamMMmBel, TipeAcTaBieHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMILIMHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. Tonuapenko, B. M., DneMeHTHI BbICIICH MaTeMaTukKH. | yaeOHUK / B. M. ['oH4apeHko,
JI. B. Jlumaruna, A. A. PeutoB. — Mocksa : KnoPyc, 2023. — 363 c. — ISBN 978-5-406-11529-
9. — URL: https://book.ru/book/949361 (mara oOpamenus: 18.06.2025). — Tekcr
3JIEKTPOHHBIMN.

2. Makapos, C. 1., Beiciias maremMaTtnka: MaTeMaTHYCCKUI aHAU3 U JIMHEHHas anredpa
: yuebHoe nocobue / C. 1. MakapoB. — Mocksa : KnoPyc, 2023. — 320 c. — ISBN 978-5-406-
11035-5. — URL: https://book.ru/book/947276 (mara oOpamenus: 18.06.2025). — Tekcr :
JJIEKTPOHHBIN.

3. Mauymuc, B.B. Beicimias wmaremartuka: ydeOHOe Tmocobue i By30B /
B. B. Mauynuc. — 5-e¢ u3z., nepepad. u jgon. — Mocksa : M3narensctBo IOpaiit, 2023. —
306 c. — (Beictiee obpazoBanue). — ISBN 978-5-534-01277-4. — Tekct : 37MeKTPOHHBIA //
ObpazoBarenbHas 1iatgopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/513124 (nara
obpamienus: 01.03.2023).

7.2  Jlonoanumenvhas tumepamypa

1. bapaymkun, B. B. MaremaTtuka. DieMeHThl BbICIIEH MaTeMaTHKU @ Y4€OHUK : B 2
tomax. Tom 2 / B. B. bapnymkun, A. A. IIpokodgseB. — Mocksa : KYPC : UHOPA-M, 2024. —
368 c. — (Cpennee mpodeccuonansHoe obdpazoBanme). - ISBN 978-5-906923-34-9. - Tekcr :
anekTtpoHHbIl. - URL: https://znanium.ru/catalog/product/2145214 (dara oOpamienus -
18.06.2025)

2. byrpos, S.C. Bricmas matemaThka. 3aJauHHK : yueOHoe mocoOue s BY30B /
4. C. byrpos, C. M. Hukonbckmii. — MockBa : W3matensctBo FOpaiit, 2023. — 192 c. —
(Beiciee  oOpazoBanme). — ISBN 978-5-9916-7568-0. — Tekcr : d2IeKTpOHHBIA //
O6pazoBarenpHas mnatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/511713 (mara
obpamenus: 01.03.2023).



3. Kanapeiikun, A. W. Beiciias matemaruka : yueOHuk / A. M. Kanapeiikus. - Mocksa ;
Bonorna : Uadpa-Umxenepust, 2024. - 224 c. - ISBN 978-5-9729-1828-7. - TekcT : 371IeKTpOHHBIH.
- URL: https://znanium.ru/catalog/product/2171378 (Jlata oopamenus -18.06.2025)

7.3 Pecypcel unghopmayuonno-menekommynuxayuonnou cemu '"Hnmepnem',
6KII0uas npogheccuonanbHvle 0azvl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodXO0UMOCMU):

1. O6pasoparensnas miarpopma "FOPAUT" - Pexum noctyma: https://urait.ru/

2. DnekTpoHHO-Oubamoreunas cucrema "BOOK.ru"

3. DnekrpoHHO-OMOMMOTEeYHas cucteMa "ZNANIUM.COM"

4. Open Academic Journals Index (OAIJI). [IpodeccuonanpHas 6aza gaHHBIX - Pexum
nocryna: http://oaji.net/

5. Ilpesunmenrtckas OuOmmoreka wuM. b.H.EmpnumHa (06a3a JaHHBIX —Pa3IMYHBIX
npodeccuoHanbHbIX 00nacTeil) - Pexxum nocryna: https://www.prlib.ru/

6. HudopmammonHo-crnpaBoyHas cucrtema "KoncympranTt Ilmtoc" - Pexxum mocryma:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOe oO0ecrevyeHHe IUCHUILIMHBI (MOAYJs) W IepeYeHb
HHG(pOPMANMOHHBIX TEXHOJIOTHI, UCMOJIb3yeMbIX NMPH OCYILECTBJIEHUM 00pa30BaTEIbLHOIO
npouecca no JMCUMIVInHe (MO1YJII0), BKJIKYAsl MlepevyeHb MPOrpaMMHOro odecredeHust

OcHOBHOE 000pPYIOBaHUE:

e MynbTUMenUiHBIH KOoMIUIEKT Ne2 B cocraBe:mpoekrop Casio XJ-M146,5kpan
180*180,kperuieHre MOTOJIOYHOE

e O0naunbiii MonuTop 23" LG CAV42K

¢ O6maynbii Moautop LG Electronics uepHsblii +Kki1aBuaTypa+Mpliib

e Ceresoit MonuTop:Hynesoit kiment Samsung SyncMaster NC240

e Yer-Bo Oecn.mutanust UPS-3000

IIporpammMHoe obecnieueHue:

e Microsoft Windows XP Professional Russian
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