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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS

KOMIICTCHIIUHN

23.03.03 «OkcmnyaTan
Usl TPAHCIIOPTHO-TEXH
OJIOTHYECKHMX MAIIUH

1 KOMILJIEKCOBY
(b-DM)

OIIK-1 : CnocoGeH mpuMeHSTh eCT
€CTBEHHOHAYYHbIE U OOIICHHKECHED
HbIE 3HAHMS1, METO/Ibl MaTeMaTHyec
KOT'0 aHaJIn3a U MOJEINPOBAHUS B
npodeccroHaNBHO NeaTeIbHOCTH

OIIK-1.2k : ObnamaeT MaTeMaTHIECKON KyIBTY
POH M CHCTEMHBIM MBIIIJICHUEM, TTO3BOJISIOIINM
U B IPO(eCCHOHANTBHON JIESITEEHOCTH MCIIOIb30
BaTh MaTeMaTHYECKHE METO/Ibl, THCTPYMEHTHI U
MoJIeH JAJ1sl 00pabOTKH M aHai3a JaHHbBIX

Komnerenmus cuntaercst chopMUPOBAHHOM Ha TaHHOM 3Tarie B CiIydae, eCiIM MOoTy4YeHHbIE
pe3yibTaTtel OOydYeHHMs [0 [UCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHUS PE3YJIbTATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIHLHOY, «XOPOLIOY», KOTIUIHOY).
B ciydae oTcyTcTBUS MOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMsS Ha JAaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennus OIIK-1 «Crioco6eH npuMeHsTh €CTECTBEHHOHAYYHbIE U
0O0I1enHKEHEPHbIE 3HaHUS, METO/Ibl MATEMAaTHUECKOT0 aHAJIN3a U MOJIETIMPOBAHUS B

PO ECCHOHAIBHON JEATEIHHOCTH

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Pe3ynbraThl 00y4eHuUs 0 TUCIUILIMHE
Kon u popmynmpoBka HHANKAT Ko | Tu Kpurepun oneHnBaHus pe3yNnbT
opa JOCTMXKEHM KoMIiereHuuy | A I aToB 0OyueHNS
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-1.2k : O6namaer MaTeMaT CHUCTEMBI MAaTEMAaTUYECKHUX 3HA
o o 3H o - IPaBHJIBHOCThL OTBETA 110 COJIE
HYECKOM KynbTypoh u cucteMH | PJJ HHMH U HaBBIKOB JIJIS PEIICHUA C
aH PIKaHMIO 33JJaHMsl; - IOJTHOTA U
BIM MBIIIUICHUEM, TTOo3BOJIsTIOIH | 1 TaHJAPTHBIX 33734 MPOQeCcCHoH
. e o riyOrHa OTBETa
MH B Ipo(hecCHOHaNbHOI fesTe aJIbHOU JI€ATEILHOCTH
JIBHOCTH UCIIOJIB30BaTh MaTeMa VY | npuMeHATh cUCTEMY MaTeMaTH | YMEHHE pelaTb CTaHJapTHHIE 3
THUYCCKHE METOMbI, MHCTPYMEHT | P/ | Me | 4yecKux 3HaHHWH 111 GOPMYIUPO | aladu JUCHUILIMHBI, OCHOBHBIE
Bl M MOJIENH JUIsE 0OpaboTKM M a | 2 HU | BaHWS M pelICHUS TEXHUYECKUX | THITHI KOTOPBIX pa3OMparoTcs Ha
Hajihu3a JaHHbIX S ¥ TEXHOJIOTHYECKUX MPobIIeM NPAKTHYCCKUX 3aHATHUIX
BJIaICHUS MAaTEMaTHICCKUMH M
PIl Ha | eromamu 1 HaBbIkamu Juist Gop BJIajieeT HaBbIKaMU BbIOOpa (o
3 Bbl | MYJHMPOBAHUA U PELICHUS TEXH | PMYJ, METOJOB U IPAaBUJILHOTO
K MYECKHUX U TEXHOJOIMYECKUX IT | IOJAX0/Ja K PELICHUIO 3aa4u
pobaem

Tabnuia 3amosHgeTcs B COOTBETCTBUU C pazaenoMm 1 PaGoueil mporpaMmbl TUCHUTUIHHBI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEACTB

Tabmuua 3 — IlepedyeHpb OLIEHOYHBIX CPEJICTB M0 TUCIHUITIMHE (MOIYIIIO)

KoHTponupyemsle miiaHupyemMsble pe3
yIbTaTHl 00y4YeHUS

Kontponupyemsbie Tembl 1
HUCLMIUIMHBI

HaumeHOBaHHE OIIEHOYHOTO CPEICTRBA U TP
encrasienue ero B @OC




. IIpomexyTouHas at
Tekymmii KOHTPOJIb
TecTarus
Ounas popma 0OydeHUS
PII1 3HaHHUE : CHCTEMBI MATEM | | 1. DnemeHTh JIHHEHHOM 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 aHATTUTHYEC
. 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

KauectBo copmupoBaHHOCTH KOMIIETEHIIMI Ha JaHHOM OJTame OIEHUBAeTCs IO
peSYJ'IBTaTaM TeKYHH/IX u HpOMC)KYTO'-IHI)IX aTTeCTaIII/Iﬁ HpI/I IIOMOIIIN KOJ'H/I‘-IGCTBCHHOI\/'I OHeHKI/I,
BbIpaXeHHOU B Oamnax. MakcuMmanbHas cymma OalljioB Mo JucHumuivHe (Moaynto) paBHa 100
Oasam.

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 ok | 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 BHaM y‘IC6HOI>i ACATCIIbBHOCTU B paMKax
JAUCHUIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHU C Ta6JII/IHeI7I.

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, yMmeeT CBOOOIHO BBIMOIHATH MPAKTUYECKHE 3aJIaHuUs, 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, €CIU CTYJCHT OOHApY)KUBACT HE3HAHUE OTBETa HA COOTBETCTBYIOLIEE BOIIPOCHI, 0T

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
3anuIINTe apryMeHThbl, 000CHOBBIBAKOIIHE 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

YrinoBoii kodhpunmeHt 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 TeKcT 3aJaHUsl, pelINTe 3a1a4y, BBHINOJHMB He00XOAUMbIe PaCUETHI.
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.
IIpoumTaiiTe TeKCT 3aJaHUA, pelIMTEe 3a1a4y, BbINOJHHUB HEOOXOAUMBbIE PACYETHI.
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 Touku M(2;—1) 10 IpsMOi, OTCEKaroleld 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 HECKONbKO) TPABUJIbHbIE BADHAHTHI OTBETA 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 pa3JIESIOIIMMUCS TIEPEMEHHBIMU

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

Oyukims 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 3TO 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 (0OUH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA 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, = % . Torna yerBepThIii YIeH psiia a_pPaBeH:
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 MPaBUIIBHBIX
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 OLIMOKH, OCYIIECTBIICHA MOIBITKA PEIICHNS Ha OCHOBE T

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
OTpEeAeNUTENb A BBIYUCIUTD IO MPABUILY TPEYTOJIbHUKOB

X+2y+z2=4
j 3x-5y+3z=1
{2X +7y—2=28
2. Pemnth cucteMy JIMHEHHBIX alreOpandeckux ypaBHeHUi MmetoqoM Kpamepa, mpu 3Tom
ONpEACIUTEND A, BBIYMCIUTH PA3JIOKUB I10 IIEPBOM CTPOKE
2x—y+4z=15
J 3X-y+2z=28
{— 2X+y+z2=0
3. PemuTh cucteMy TUHEHHBIX anreOpanveckux ypaBHEeHHH MeTooM Kpamepa, mpu 3Tom
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 anreOpandyeckux ypaBHEHUI 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.

KonTtpouabHas pabora Ne2 «AHaTHTHYECKAasi FTeOMETPHUSI HA MJIOCKOCTID)
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 ypaBHenue 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. JTaus! Bepummnbl Tpeyronbuuka A(-3;-3), B(5;-7), C(7;7). Haiitu anuny ctopors! 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 mopsaka — — Y = 1. HaliTu KoopAMHATHI BEPIIIHH.
4

2 2

X
14. Jlano ypaBHEHHE KPUBOI BTOPOTO MOPSIKA g + 1_6 = 1. HaiiTu 3KCIEHTpUCHUTET.

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 uactHOe pemieHue aud@epeHInanbHOr0 yYpaBHEHUS C  pa3lIeNsiolUMUCS
IIEpEMEHHBIMHU ydy — xdx = 0, y(3) = 5.

2. Halimute o60mee pemenue auddepeHUaIbHOr0 YpaBHEHUS C  Pa3ACiISTIONIMMUCS
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 o01iee perenne JNHEHHOTO HeOTHOPOAHOTO MU (hepeHInaIbHOTO ypaBHEHHUS
y —y=e".

10. HaiinuTe yactHOe pemieHue AudpepeHunanbHOro ypaBHEHUS, YI0BIETBOPSIOIIETO
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 paI[I/IKaJ'IBHHﬁ IMMPpU3HAK Komn.
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 KOHTPOJIBHOM paboThl HEOOXOAMMO O3HAKOMUTHCS C TEOPETUUECKIM MaTEpUAJIOM,
IIPEJICTaBICHHBIM Ha JIEKLUH, IPOpadOTaTh METObI PELIEHUS 3a7a4, 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 BHIOJHEHO YaCTHYHO M COAEP)KUT CYyHIECTBEHHBIE OIIMOKHI
5 0-5 3a/aHue He BBIMOJIHEHO

5.4 BapuaHTbl MHAMBUAYATbHBIX JOMALIHUX 321aHU

HNuauBuayanbHoe nomainHee 3aganue Nel «JjieMeHTHI JTUHETHOI aaredpbn»

1. BeraucnuTh onpeaenuTeNb
-2 4 -6 8

5 3 1 3

A =
4 -5 -1 -5
-3 2 8 -2
1 -1 2 1 4
2. Beraucaurs (A~B),eanA:|(3 4 _5),52(2 _3j|.
5 -2 1) |1 -2
(l 2 3
3. Beruncnuts (3BA+CB),CCJII/IA:|0 1 3 |B-= -1z :[1 2]
Ll ) —IJ 0 2 -1 0 1

3 5 0
4. Beraucnute 0OpaTHYrO MaTpHIy A MO OTHONIEHMIO K MATPUILE A=|0 1 -2 |
4 -2 1

NuauBuayajiibHoe oMainHee 3agaHue Ne2 «AHaJIMTHYECKAasi TeoMeTpPUsl Ha
IJI0CKOCTHY
1. Jaust Tpu Touku A(4,2,5), B(0,7,1), C(0,2,7). CoctaButh ypaBHeHue miockoct 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. Jlaus! koopauHathe! Bepinun mupamuasl 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 HHTerpanj 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. Haiitn onpenenennbiit nuterpan [ ———-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 ITOHATHUSIMH BBICIICH MaTCMAaTUKU,

- 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)

PesynbpTarel 00yueHus O JUCIUILTUHE
Konu Kon n
Hassanue OITOII hopMmyIrpoBKa
BO, (GopmynHpoBKa HUHJUKaTOpa Kox
COKpaILlEHHOE KOMITETEHIHH JOCTHIKCHUS pe3ynb DopMynupoOBKa pe3yybTaTa
KOMIIETCHITUU
TaTta
23.03.03 OIIK-1 : Cnocoben OIIK-1.2k : PI1 3HaHUE | CHCTEMBI
«QKcIutyaTauusi | NPUMEHSTb Oo6namaer MaTeMaTHYECKUX
TPaHCIOPTHO- €CTECTBEHHOHAYYHbIE | MaTeMaTU4eCKOM 3HaHUUW W HABBIKOB JIJIS
TEXHOJIOTHYECKUX | 1 OOIEHHKEHEPHBIE | KYIBTypOi U pELIeHUs] CTaHAAPTHBIX
MAIIIUH U 3HaHUS, METOJIbI CHUCTEMHBIM 3a1a4
KOMILJIEKCOB)Y MaTeMaTH4eCKOro MBIIIUICHUEM, npodeccHOHaTbHOM
(b-BM) aHaJiu3a u MO3BOJISIIOIIUMU B IEeATEILHOCTH
MOJEJIMPOBAHMs B npoQeCcCHOHATBHOM P12 YMeHue | npuMeHsTb CUCTEMY
npodeccrnoHaNbHOM JeSITeIbHOCTH MaTEMAaTUYECKUX
JCATCIBbHOCTHU HUCIIOJIB30BAThH 3HAHUN I
MaTEMaTHYECKHUE dbopMynHpoBaHUS U
METO/IbI, peUIeHUsT TEXHUYECKUX
HUHCTPYMECHTHI U " TEXHOJOTHYECKUX
MOJIEIH TSt npoOieM
06paboTku 1 P13 HaBrik | Bnagenus
aHan3a NaHHBIX MaTeMaTU4eCKUMHU
METOJIaM{ ¥ HaBBIKAMH
Ut POPMYITHPOBAHUS H
peLIeHUs] TEXHUYECKUX
1 TEXHOJIOTUYECKUX
npobJieM

B mporecce ocBOeHWS JTUCIUIUIMHBI PEMIAIOTCS 3aJladll BOCIHTAHUAS TapMOHUYIHO
pa3BUTOM, MATPUOTUYHONW U COIMAILHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHUICKHX TyXOBHO-HPABCTBCHHBIX U KYJIBTYPHO-UCTOPHUYCCKHUX IIEHHOCTEH, MPEICTaBICHHBIC
B Tabmume 1.2.



Tabmuua 1.2 — [{eneBble OpueHTUPHI BOCTIUTAHUS

BocnurarenabHble 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

DopMuUpoBaHMeE TPAKIAHCKONH MO3MLMH U IATPUOTH3MA

Pa3zButue naTpuoTrusMa u rpaxczlaﬂcxoﬁ

[TaTpuorusm AKTUBHAs )KU3HEHHAs MO3ULUA
OTBETCTBEHHOCTHU
®opMupoOBaHUE TYXOBHO-HPABCTBEHHBIX IIEHHOCTE
Bocnuranue HpaBCTBEHHOCTH, Bricokue HpaBCTBEHHBIE J1o6poskenaTebHOCTh |
MHJIOCEPANS U COCTPATAHUS 39 (2N 05 OTKPBITOCTh

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

Pa3BuTre nmo3HaBaTeIbHOTO HUHTEpECa u

CozunaTenbHbIil TPy ['ubkocTh MBIILIEHUS
CTpEMJICHUS K 3HAaHUSAM

(I)OpMI/II)OBaHI/Ie KOMMYHHMKATUBHBIX HABBIKOB U KYJbTYPbI OﬁlIIeHI/Iﬂ

Bocmnuranune KYyJbTYPbI AHUaJiora u

o Komnextususm LIyBCTBO KOJIJICKTUBU3Ma
YBAXXCHHS K MHCHUIO JPYTUX JIIOJACHU

2 Mecto gucuuniaunbl (MoayJsi) B crpykrype OIIOIT

JucnumimHa «Beicmas MaremaTHKa» OTHOCHUTCS K OCHOBHOM dacth «bioka 1
Juctunnuuel (Moaynu)» ydyeOHoro rutana Hampasienus 23.03.03 DkcrutyaTaius TpaHCIOPTHO-
TEXHOJIOTHYECKUX MAIlMH W KOMIUIEKCOB, W HWMEET JIOTHYECKYI0O U COJAEpKaTeIbHO-
METOJMYECKYI0 B3aMMOCBSI3b C JUCIMILTHHAMH OCHOBHOM 00pa30BaTeIbHOW MPOTPaMMBI.
Huctunnuna Oa3upyercsi Ha KOMIETEHIUAX, CHOPMHUPOBAHHBIX Ha TMPEIBIIYIIEM YypOBHE
oOpa3oBanus. [[s u3yueHus BhICIIEH MaTeMAaTUKH TpeOyeTcsl KaYeCTBEHHOE 3HaHUE IIKOJILHOTO
Kypca ajreOpbl, TeOMETPUH, TPUTOHOMETPUH, Hadyall aHaIn3a, MH()OPMATUKH.

3. O0bem AuCHUNIMHBI (MOAYJIS)

O06bemM uCHUIUIMHBI (MOAYJISl) B 3a4ETHBIX EIWHUIIAX 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

Tpyno- O0BeM KOHTaKTHOH paboThI (Jac)
Cemectp | emkocTh
(0D0)
Hassanne OTOM 2)60 ph: Hacrs vt AynuropHas Breaym- CPC i):Tpehcl:I-a
BO Hyn!; VII Kypc yAHTOp TOpHas raLH
(300, (.E) | Beero 1
0300) nek. | mpak. | ma6. | ITA | KCP
23.03.03
OKcrutyaTaus
TPaHCIIOPTHO- 300 ELE 1 5 17 8 8 0 1 0 163 )
TEXHOJIOTHYCCKHX
MaIliH 1
KOMIIJIEKCOB




23.03.03
OKcrutyaTanus
TPaHCIIOPTHO-

TEXHOJIOTMYECKHX

MalliH U

KOMIIIIEKCOB

300 b1.b 2 4 17 8 8 0 1 0 127 €]

4 CTpyKTypa M coJeprkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 CTpykrypa aucuuminHbl (MoayJs) aias 3@0

TemaTnueckuil 1miaH, OTpa)xawrLUil coaep)kaHUue AUCLUILIMHBI (IIepeueHb pa3esioB U
TEM), CTPYKTYPHUPOBAHHOE MO BU/IaM YUEOHBIX 3aHATHI C YKa3aHHEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! qUCUUTUIMHBL (MOTYJIs), BUIIBI Y4€OHOU NEATETBHOCTH U (POPMBI
TEeKyIIero KouTpoJs st 300

Kopx pe- Koun-Bo yacoB, oTBeIecHHOE Ha Dopma
Ne Ha3zBanue Temsbl 3yJIbTaTa P
P — Jlek [Ipaxt JIa6 CPC TEKYILEro KOHTPOJIs
1 cemecTp
Pl KOHTpOJIbHas paboTa
1 | DneMeHTHI IUHEHHOU anreOph ¢ 3 3 0 37 Nel, U3 Nel,
P2, P13
cobeceoBaHue.
KOHTpOJIbHas paboTa
2 AmnanuTudeckas reoMeTpus Ha P11, 2 2 0 42 Ne2, VI3 Ne2,
IJIOCKOCTH PJ12, P13
cobeceoBaHue.
DeMeHTbl BEKTOPHOH
3 | anreOpsl u aHATUTHYIECKON Pa1 1 1 0 41 cobecenoBanue
IeOMETPHH B IPOCTPAHCTBE
KOHTpOJIbHas paboTa
4 | BBeneHue B aHATH3 PI1, P12 2 2 0 43 No3, coGeceioBanHe
2 cemecTp
5 HuddepennmuansHoe PIIL, PJI3 3 3 0 34 N3 Ne3,
HCYUCIICHHE ? cobeceoBaHne
6 | UnTerpanbHOE HCYUCIICHHE. PI1, P13 3 3 0 34 VI3 Nod,
cobecesioBaHNe
7 HuddepenunansHbe Pl 1 1 0 26 KOHTpOJIbHas paboTa
YpaBHEHHUSL. Ned, cobecenoBanue.
N3 Ne5, koHTpONBHAS
8 | Psansr Pa1 1 1 0 33 pabora Ne5,
cobeceoBaHue.
Hroro no Tadanie 16 16 0 290

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moayas) niast 30

1 cemecTp

Tema 1 Dnemenmul nunelinol aneedpbi.

Copepxanve Tembl: Marpuisl U onpenenurend. PerneHne CcUCTeMbl JHMHEHHBIX
anreOpanyeckux ypaBHeHHH MeTtonoM Kpamepa, metomom I'aycca M MaTpUuHBIM METOOM.
I'eomeTpuyeckass MHTEpIIpETAlUs CHCTEMBI JIMHEWHBIX YPAaBHEHWM W JIMHEWHBIX HEPABEHCTB C
JBYMsI HEU3BECTHBIMHU.

@®opMbl 1 METOJbI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHJapTHasl.

Buzbl caMoCTOATENBHOM MOATOTOBKHU CTYI€HTOB IO TEME: MOATOTOBKA K IPAKTUYECKOMY
3aHATUIO, IOJTOTOBKA K COOECE0BaHUIO, IOJrOTOBKA K KOHTPOJIbHON padore Nel, BeimonHeHHEe
N3, nzyuenue marepuana B CO0 (Moodle), moaroToBka kK ”TOrOBOMY TECTY.

Tema 2 Ananumuueckas ceomempus Ha NIOCKOCMIU.



Conepxkanue TeMbl: B3anMHO 0JTHO3HAYHOE COOTBETCTBUE MEXKIYy TOUKAMH TIOCKOCTH H
HapaMu ICHCTBUTEIBHBIX YUCEIT; PACCTOSIHUE MEX/Y ABYMsI TOYKAMHU; ICJICHHE OTPE3Ka B JTaHHOM
OTHOILIEHHUM; YTJIOBOM KOIDOUIMEHT MNpsIMOH; yroid MeXAy IABYyMs MPSAMBIMH. YpaBHEHUE
HPOCTEHIINX TE€OMETPUYECKMX MECT TOYEK. YpaBHEHHE HPSMOM C YIIIOBBIM KOd(QHUIHEHTOM;
YpaBHEHHUE MPSIMOM, TPOXOIAILICH Yepe3 JaHHYIO TOYKY B 3aJIJaHHOM HAIpaBJICHUH; YPABHECHHUE
HPSIMOi, MPOXOAAIICi uYepe3 ABE NaHHbIC TOYKH; ypaBHEHHE NPSIMOW B OTpe3Kax; odmiee
YpaBHEHUE IMPSIMOM; TOYKA IIEPECEUYECHMS ABYX IPSAMBIX; PACCTOSAHHME OT TOYKU IO IIPSIMOM.
OKpy»XHOCTB; IapaboJia; AUIUIC; TUIepOoIa.

@opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, NpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTHU: CTaH/JapTHA.

BI/I[[BI CaMOCTOSITCIbHOM MOATOTOBKH CTYACHTOB I10 TCMC: IMOAIOTOBKA K IMPAKTUYCCKOMY
3aHATHIO, HOATOTOBKA K COOECEI0BaHUIO, MOATOTOBKA K KOHTPOJIbHOI paboTe Ne2, BbIOIHEHHE
N3, nzyuenune matepuana B8 CO0 (Moodle), moaroroBka K ”TOrOBOMY TECTY.

Tema 3 Dnemenmul 6eKMOPHOU aeeOPbL U AHATUMUYECKOU 2e0MeMmpPulL 8 NPOCMPAHCMEe.

Conepxanrie Tembl: OCHOBHBIC TOHSTHS M OIPEIEICHUS; CKAISIPHOE IPOHM3BEICHUC
BEKTOPOB; BEKTOPHOE TIPOM3BEIACHUEC BEKTOPOB; CMEIIAHHOE TIPOU3BEIICHUE BEKTOPOB.
PaccrosiHue Mexay IByMs TOYKaMu; OOllee ypaBHEHHE IIOCKOCTH; YPaBHEHHE NPSMOH B
IPOCTPAHCTBE.

@®opMbl U METOZIBI MPOBEACHUS 3aHATUH MO TEMe, MPUMEHsSIEMbIe 00pa3oBaTEIbHBIC
TCXHOJIOTHU: CTaHdapTHasd.

Buapl caMoCTOSTENTbHON MOATOTOBKU CTYIEHTOB TI0 TEME: MOJATrOTOBKA K MPAKTUYCCKUM
3aHITHSIM, ITOATOTOBKA K coOecenoBanuio, n3ydenne Mmarepuana B COO (Moodle), moaroroska
UTOTOBOMY TECTY.

Tema 4 Bseoenue 6 ananus.

Conepxanne Tembl: OnpeaeneHue npeaena; npeaen GyHKIUM; mpupameHue GyHKInu.
HenpepbsIBHOCTB ¥ TOUKH pa3pbiBa (PYHKIIUU.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHAasl, METOJ KOOIIEPAaTUBHOTO O0yUEHUSI.

Bunbl caMoCTOSATEIBPHON TIOJITOTOBKU CTYJCHTOB MO TEME: MOJTOTOBKA K MPAKTHYCSCKHM
3aHATHSIM, TIOJTOTOBKA K cOOece0BaHMIO, MOJATOTOBKAa K KOHTPOJIbHOU paboTe Ne3, miydeHue
matepuaia B CO0 (Moodle), moaroroBka Kk H”TOrOBOMY TECTY.

2 cemecTp

Tema 5 [lugpdpepenyuanvroe ucuucierue.

Conepxxanne  Tembl: [loHsatne mTpou3BOAHOM W €€  OCHOBHBIE  CBOMCTBA;
muddepeHMpoBaHne HeIBHOM (yHKIuM; auddepeHnran U ero HpUIoKeHUs. YpaBHEHUs
KacaTeJbHOM M HOpMalM K KpUBOi; mpaBuio Jlonurans; Bo3pactaHue U yObIBaHHE (YHKIUI;
OThICKaHHE MaKCUMyMa M MHUHMMyMa (DYHKIMH; MPOU3BOIHbIE BBICIIUX MOPSAIKOB; OTHICKAHUE
MakCHMyMa U MUHUMYyMa (QyHKIIUHU C TIOMOIIbIO BTOPOI TPOM3BOIHOM; UCCIIEIOBAHUE YPaBHEHUS
KPUBOH M IOCTpOEHUE ero rpaduka. YacTHbIe IPOU3BOIHBIE; YACTHBIHN AuddepeHnnan u noiHsi
muddepeHnman; Heo0X0AUMOE YCIOBHE IKCTPEMYMa.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHAas, METO/l KOOIIEPaTUBHOTO O0yUYEHHUSI.

Bunel caMocTosATENBHON NOATOTOBKU CTYAEHTOB IO TEME: NOJArOTOBKA K IPAKTHYECKUM
3aHATHUSM, TIOJITOTOBKA K coOeceqoBanuto, BeimosHeHne MJI3 Ne3, nusyuenue marepuana 8 C30
(Moodle), moaroToBKa K HITOrOBOMY TECTY.

Tema 6 HUnmeepanvHoe ucuucnenue.
Conepxanne Tembl: [loHsATHE HEONMpeAeIEHHOTO UHTErpaja U €r0 OCHOBHBIE CBOMCTBA;
MHTETPUPOBAHUE MOJICTAHOBKOI; MHTETPUPOBAHUE 10 YACTIM; MHTEIPUPOBAHUE PALIMOHATIBHBIX



npobeii. [ToHsTHE OMpEneNéHHOT0 HWHTErpaja; TeOMETPUYECKHE MPHIOKCHHUS ONpPeIeTIEHHBIX
HWHTETPAJIOB; MPUOIMKEHHOE MHTETPUPOBAHUE TI0O METOY TpameIuii.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHAapTHAs.

Buabl camocToaTenbHON MOATOTOBKU CTYIEHTOB IO TEME: MOJATOTOBKA K MPaKTUYECKUM
3aHATHSAM, TOATOTOBKAa K coOecenoBanuio, BbimosHeHue MJI3, m3ydenme marepuana B COO
(Moodle), moaroToBKa K HITOrOBOMY TECTY.

Tema 7 Jugpgpepenyuanvhvie ypasHenus.

Copepxanue TeMbl: OCHOBHBIC MTOHITHS U OIIpe/ieieHus; peuieHue auddepeHuanbHoro
ypaBHEHUS. YPaBHEHUS C OTACICHHBIMU M OTICIMMBIMU TICPEMEHHBIMU, PEIICHUE METOJIOM
bepunymiu. OpHoponHble nuHelHble auddepeHIranbHble YpPaBHEHHUS C MOCTOSIHHBIMU
Kod(duleHTamu; XapaKTePUCTHUECKOE ypaBHEHUE; pereHue HEOJHOPOIHOTO
muddepeHIaTbHOr0 ypaBHEHUS! BTOPOTO MOPSAIKA C MOCTOSHHBIMU KO3 PUIIMEHTaAMU; YaCTHOE
U o011ee pelieHue.

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CTaHJapTHAs, METOI KOOTIEPAaTUBHOTO O0yUYCHHUSI.

Bunel camoctosTenbHON MOATOTOBKU CTYJACHTOB MO T€ME: MOJATOTOBKA K MPAKTHUYECKUM
3aHSATHUSAM, TIOJIFTOTOBKA K COOECEOBaHUIO, TOJATOTOBKA K KOHTPOJIbHOU padoTe Nod, mzyuenue
matepuana B CO0 (Moodle), moArotroBka Kk H”TOrOBOMY TECTY.

Tema 8 Psowi.

Copepxanne Tembl: OOIIME TMOHSATHS M OIPEACICHHS YHUCIOBOTO PsAa; CXOJAUMOCTH
YHCJIOBBIX PSJIOB; HEOOXOAMMBIH MPHU3HAK CXOIMMOCTHU; JIOCTATOYHBIC MPU3HAKH CXOIAUMOCTH
YHUCIIOBBIX PSOB C IOJIOKHTEIBHBIMH WieHamu (Tpu3Hak [lamamOepa, NMpU3HAK CPABHCHHS);
npu3Hak JlelOHuIa CXOAMMOCTH YHMCIOBBIX PSAOB C depeayroluMmucs 3Hakamu. OCHOBHbBIE
TIOHSITHS ¥ ONIPEJICIICHUS CTETICHHBIX PSJIOB; PAINyC U HHTEPBAI CXOJUMOCTH CTEIICHHBIX PS/IOB;
paziiokeHue (PyHKIIMI B CTETICHHBIC PSIbI.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHAsl, METOJ KOONIEPATUBHOTO O0yUYEHHUSI.

Bunbl caMoCTOSATEIBPHON TIOJITOTOBKU CTYJCHTOB MO TEME: MOJTOTOBKA K MPAKTHYCSCKHM
3aHATHSIM, MTOATOTOBKA K cOOECceI0BaHMIO, TIOJrOTOBKA K KOHTPOJIBbHOM paboTe Ne5, BrIoTHEHNE
N3, uzyuenue marepuana B CO0 (Moodle), moaroToBka kK ”TOTOBOMY TECTY.

5 Mertoauyeckne ykKazaHusi AJdsi OOYYAIOIIMXCH MO M3YYEHHI0 M Ppeaju3aluu
AUCHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHUI0 IMCUMIUIMHBI H 10
o0ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

[Ipu peanuzanuu TUCHUTIIUHBI (MOIYJSI) TPUMEHSAETCS SJECKTPOHHBIM y4eOHBIN Kypc,
pa3MemIEHHbIN B cucTeMe AIIeKTpoHHOTro o0yueHust (Moodle).

CamocrosiTenbHast paboTa CTYIEHTOB sBIseTcs HauOosiee NPOAYKTUBHON (opmoit
o0pa3oBaTeNbHON M TMO3HABATENHFHOW NEATEIHHOCTH CTYAEHTa B mepuoa oOydeHws. Tekyrmas
camocrosiTeNibHas paboTa HampaBieHa Ha YIayOJeHHe M 3aKpelyieHHe 3HaHUMl CTYAEHTOB,
pa3BUTHE MPAKTUYECKUX yMEeHUA. Tekyias caMocTosTenbHas paboTa BKIIOYaeT B ce0si: paboTy ¢
JEKIIMOHHBIM ~MaTe€pUajoM, OIEPEXKAIONMYI0 CaMOCTOSATEIbHYI0 paloTy, TMOJATOTOBKY K
MIPOMEKYTOUHOM aTTECTaIUU.

Jyst mpoBeICHM S 3aHATUH JIEKIIMOHHOTO THIIA UCTIOJIB3YIOTCS YI€OHO-HATIIS AHBIE TIOCOOUS
B (¢opMe MPEe3eHTAIMOHHBIX MAaTEepHAIOB, OO0ECIEUMBAIOIINE TEMATHUECKUE WILIIOCTPAIIUH,
COOTBETCTBYIOLIME TEMaM JIEKIIUH, TPEJCTABICHHBIM B ITyHKTe 5 HacTosimen PIT/I.



[Ipn mnpoBeAcHHHM TMPAKTUYECKUX 3AHATHSAX MPUMEHSETCS METOJ KOOIEepPAaTUBHOTO
00y4eHUs: CTYACHTHI paboTalOT B Majbix rpymmax (3 — 4 den.) HaJ WHIUBUIYaTbHBIMU
3aJaHUsIMH, B TIPOLIECCE BBHIMOJHEHUS KOTOPBIX OHUM MOTYT COBEWIAThCS JPYr K JAPYTY.
[IpenogaBarens, B CBOIO ouepepb, HAOMIOJaeT 3a pabOTO MalbIX TPYIII, a TaKXKe MOOYEepeaHO
pa3bsCHSET HOBBIA yUeOHBIM MaTepHwall MaJbIM TPYIIaM, KOTOPbIE 3aKOHYMIN paboTaTh Hal
WHAUBUAYAIbHBIMU 33JaHUSIMU 110 TPEIbIAYIIEMY MaTepuay.

Jlnist obecrieueHust CHCTEMAaTUIECKON U PEryJIsIpHON pabOThI IO U3YYSHHIO JUCIUTUIMHBL U
YCIELIHOTO MPOXOXKACHUSI TEKYIIUX U MPOMEKYTOUYHBIX KOHTPOJIBHBIX HCIBITAHUH CTYIEHTY
PEKOMEH/IyeTCsl IPUICPKUBATHCS CIEAYIOIIEr0 MOpsiiKa 00yUeHHS:

- CaMOCTOSTEIbHO ONPEACTIUTh 00BEM BpEMEHHU, HEOOXOAUMOTO AJis MPOPabOTKU Kaxa0n
TEMBI,

- pPEryisipHO H3y4yaThb KaXKIyH0 TEMY JAUCUUIUIMHBI, HCIHOJB3YS pa3iudHble (HOPMBI
WHUBUIYAIBHON pabOTHI;

- COTJIaCOBBIBATH C MPEINO/IaBaTEIeM BHUIbI paOOTHI 110 U3YYEHUIO JUCIUILIHHBIL.

[Ipy BBITOJIHEHUW WHAWBUIYATbHBIX JOMAIIHUX 33JaHU HEOOXOJUMO HCIOJIb30BaTh
TEOPETUUECKHI MaTepual, JieJaTh CChbUIKM HAa COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYJIbI
u ap. Pemenne WMJI3 BeImomHsSETCS MOAPOOHO M COACPKUT HEOOXOIUMBIE MOSICHUTEIHLHBIC
CCBLIKH.

CamocToATeNnbHOCTh B y4eOHOW paboTe CroCOOCTBYET PAa3BUTHIO 3aWHTEPECOBAHHOCTH
CTyJeHTa B H3y4aeMOM MarepHualie, BbIpadaThIBa€T Yy HEro YyMEHHE U MOTPeOHOCTh
CaMOCTOSITENIFHO TOJIy4aTh 3HAHMS, YTO BeChbMa BAXKHO JUISI CIEHUAIMCTA C BBICIIUM
o0OpazoBaHHEM.

Lenbto caMOCTOSATENLHOM PAOOTHI CTYACHTOB SBISIETCS OBIIAJCHUE (PYHIAMEHTAILHBIMU
3HAHUSAMU, TPOPECCUOHATBHBIMU YMEHUSIMHU U HaBBIKAMH JESATEIBHOCTH MO MPOMUITIO, ONTBITOM
TBOPYECKOM, HCCIIE0BATENBCKON ACATEIBHOCTH.

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

- ayauTOpHas CaMOCTOSITENbHAs paboTa CTyAEHTa IMOJA PYKOBOJICTBOM U KOHTPOJEM
IpernoIaBaTess Ha JCKINH;

- BHeEayJUTOpHas caMoCTosTeNbHas paboTa CTYIEHTa: H3yYeHHE TEOPETHUECKOTO
MaTepuaia, oJrOTOBKA K Ay IUTOPHBIM 3aHATHIM (JICKIIHS, TPAKTHYECKOE 3aHITHE, KOHTPOJIbHAS
paboTa, TECTHUpOBaHUE, TEOPETUUYECKUI OIpoc), [OMOJHUTENbHBIE 3aHATHUS, TEKYyIIHe
KOHCYJIbTAIMH 10 JUCIUTUIAHE.

Jl1st caMOCTOATENbHOM pabOThI CTY/IEHTOB B 3JIEKTPOHHOM Y4e0HOM Kypce, pa3MeIEHHOM
B CHUCTeME 3JIeKTpoHHOTO 00yueHus (Moodle), conepkuTcsi BeCh HEOOXOUMBIN TE€OPETUUECKUI
U TIPaKTUYECKUN MaTepual, a TaKk)Ke BUICONeKIINH, TecThl U MJI3.

KoHTposib ycieBaeMOCTH OCYIIECTBISIETCS B COOTBETCTBUM C PEUTUHIOBOM CHUCTEMOM
OIICHKH 3HAaHUU cTyAeHTOB. OlleHKa Mo TucHUIUIMHE omnpenensercs no 100-0anpHON mikane Kak
cymma 0OajioB, HaOpaHHBIX CTYACHTOM B pe3yibTaTe pabOThI B ceMecTpe: 00s3aTelbHBIMU
OammamMu  OLIGHWBAeTCS TMOCEIIEHUE JIEKIIMOHHBIX 3aHsATHi, paboTa Ha MPAKTHUYECKUX
(ceMHHapCKuX ) 3aHATHUSX, TEOPETUUECKHI OIPOC, TECTHI, BHITOJHEHNE KOHTPOJIbHBIX padoT, /13,
MPEyCMOTPEHHBIX YU€OHBIM TIIAHOM.

Pacrnipenenenuie 6ainoB 10BONUTCS A0 CTYACHTOB B Hadyajie CEMeCTpa.

Y4eOHBIM MJIAHOM MPEAYCMOTPEHBI KOHCYIBTAIIUU, KOTOPBIE CTYACHT MOXKET MOCEIIaTh
T10 JKEJIAHUIO.

5.2 OcobeHHocTH opraHu3anmuu OOY4YeHHUsl MJIA JHI ¢ OrPAHMYEHHBLIMH BO3MOKHOCTAMH
3110POBbsI U HHBAJTUI0B

[Tpu HEOOXOIMMOCTH 0OYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU
3JI0pOBbSl U MHBAINUIOB (IO 3asIBJICHHUIO 00YYarOIerocs) MpeloCcTaBiIseTcs yueOHas



uH(pOpMaLKs B JOCTYIHBIX (POpMax C yU€TOM UX UHANBUAYAIBHBIX MCUXO(PUZNIECKUX
0COOEHHOCTEH:

- JUIS JIUII C HAPYIIEHUSIMU 3pEHHUs: B Ie4aTHOH popme yBennyeHHbIM mpudTOM; B hopme
AJIEKTPOHHOTO  JIOKYMEHTa; WHMBU]lyaJIbHbIC KOHCYJIbTAIIUU c MPUBJICYCHUEM
TUdI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIC 331aHUSI, KOHCYIbTAIMH U JP.

- JUTsL JIMIT C HAPYIIEHUSIMU CTyXa: B TIeuaTHOU hopMme; B (hopMe 3TIEKTPOHHOTO IOKYMEHTA;
WHJIUBUJlyaJIbHbIE KOHCYJbTAllUW C NPHUBJICUYECHUEM CYpPAONEPEBOIUNKA; HWHANBUIYAIbHbIE
3a/1aHMsl, KOHCYJbTAllUU U .

- 17151 JIUI] C HAPYIIEHUSIMU OMIOPHO-JIBUTATEIILHOTO armapaTta: B ne4atHoit oopme; B popme
AJIEKTPOHHOIO JOKYMEHTA; MHIUBUIyaJIbHbIC 3a/IaHUsI, KOHCYJIbTALlUU U JP.

6 ®oH OLEHOYHBIX CPEICTB JJIf MPOBEAEHUS TEKYIIEero KOHTPOJISI U MIPOMeKYTOYHOMI
arrecTauuu 00y4aromMXcs M0 JMCUMILINHE (MOTYJIIO0)

B cootBerctBum ¢ tpeboBanusmu PI'OC BO pans arrectanmuu 0OydaroImIUXCs Ha
COOTBETCTBUE WX TMEPCOHAIBHBIX JOCTHKEHUW IUJIAHUPYEMBIM pe3yJbTaTaM OOydYeHHUs IO
TUCIUILIMHE (MOJIYJI0) CO3/aHbl (JOH/IBI OLIEHOUHBIX CPEICTB. THUIIOBBIE KOHTPOJIbHBIC 3a/1aHNUS,
METOJIMYECKUE MaTepualibl, OINPEIACIAIONIME MNPOUEAYPhl OLECHHUBAHUS 3HAHWM, YMEHHUU H
HABBIKOB, a TAK)KE KPUTEPUU U MOKA3aTeNU, HEOOXOAMMbIE JIsl OLICHKH 3HaHUH, yMEHUH, HABBIKOB
U XapakTepu3yllnue dTambl (HOPMHUPOBAHHS KOMIIETCHIIMH B  IPOIECCE OCBOCHUS
00pasoBaTebHOI MTPOrpamMMmBel, IipeAcTaBicHsbl B [Ipunoxennn 1.

7 Y4yeO6HO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecnievyeHue TUCHUILIMHBI (MO1YJIs1)

7.1 Ocnoenas numepamypa

1. Tonuapenko, B. M., DnemeHTsI BbIcIIel MaTeMaTukH. : yueOHUK / B. M. ['oHuapenko,
JI. B. Jlumaruna, A. A. PeutoB. — Mocksa : KaoPyc, 2023. — 363 c. — ISBN 978-5-406-11529-
9. — URL: https://book.ru/book/949361 (mata oOpamenus: 18.06.2025). — Tekct
AJIEKTPOHHBIN.

2. Makapos, C. 1., Briciias maremMaTrka: MaTeMaTHYECKHUI aHATU3 U JIMHEHHAas anredpa
: yae6Hoe mocobue / C. 1. MakapoB. — Mockga : KaoPyc, 2023. — 320 c. — ISBN 978-5-406-
11035-5. — URL: https://book.ru/book/947276 (nara oOpamenus: 18.06.2025). — Tekcr :
AIEKTPOHHBIN.

3. Mauymuc, B.B. Beicmas wmartemaruka: yueOHOe mocobOue st By30B /
B. B. Mauynuc. — 5-e uza., mepepad. u jgomn. — Mocksa : WUznarensctBo HOpaiit, 2023. —
306 c. — (Boiciiee oOpazoBanme). — ISBN 978-5-534-01277-4. — Tekct : >MeKTPOHHBINA //
O6pazoBarenpHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513124 (nara
obpamenus: 01.03.2023).

7.2  /lononnumenvnasa numepamypa

1. Bapaymkun, B. B. MaTtematnka. DaeMeHThl BBICIIEH MaTEeMaTUKU : Y4eOHUK : B 2
tomax. Tom 2 / B. B. bapaymkun, A. A. IIpokopreB. — Mocksa : KYPC : UH®PA-M, 2024. —
368 c. — (Cpennee mpocdeccuonansHoe obOpazoBanue). - ISBN 978-5-906923-34-9. - Tekcr :
anektponHbld. - URL: https://znanium.ru/catalog/product/2145214 (/lata oOpamenus -
18.06.2025)

2. byrpos, S.C. Beicmias matemaThka. 3aJadHHK : yueOHOe mocoOue Juis BY30B /
4. C. byrpos, C. M. Hukonbckuii. — MockBa : W3natensctBo FOpaiit, 2023. — 192 c. —
(Beiciree  o6pazoBanme). — ISBN 978-5-9916-7568-0. — Tekctr : 9neKTpOHHBIA //



Oo0pazoBarenpHast mnatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511713 (mata
obpamenus: 01.03.2023).

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

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

O6pasosarenbHas miathopma "FKOPANUT" - Pesxum nocryma: https://urait.ru/
DnekTpoHHO-O0nbnmroreyHas cucrtema "BOOK.ru"
OnexTpoHHO-0nbIuoreyHas cucrema "ZNANIUM.COM"

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

5. Ilpesunmenrtckas OuOmmoreka wuM. b.H.EmpnuHa (06a3a [JaHHBIX —Pa3IMYHBIX
npodeccnoHabHBIX o0nacteil) - Pexxum moctyna: https://www.prlib.ru/

6. Hudopmanmonno-crnpaBounas cucrema "Koucynprant [lmroc" - Pexum moctyma:
http://www.consultant.ru/
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8 MarepuajbHo-TeXHHYECKOe oO0eclevyeHHe IMCHUILIMHBI (MOAYJs) W IepeYeHb
HHG(pOPMANMOHHBIX TEXHOJOTHI, UCMOJIb3yeMbIX NMPH OCYILIECTBJIEHUH 00pa30BaTEIbLHOIO
npouecca no JMCUMIVInHe (MO1YJII0), BKJIKYAs MlepevyeHb MPOrpaMMHOro odecre4eHust

OcHOBHOE 000pPYIOBAHUE:

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

e O0naunbiii MmonuTop 23" LG CAV42K

¢ O6maynbiii Moautop LG Electronics uepHsblii +Kki1aBuaTypa+Mpliib

e CereBoit MonuTop:Hynesoii kimeHT Samsung SyncMaster NC240

¢ Ycr-Bo Oecn.nutanust UPS-3000

IIporpammHoOe oOeciieyeHue:
e Microsoft Windows XP Professional Russian
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