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1. O01mme moJ1oKeHUs

Jucuuniauna «MaTeMaTuKa» OTHOCUTCS K 0a30BOI yacTu yueOHOTO IJIaHa, BXOAAIIETO B COCTaB 00pa-
30BaTeNIbHOW MTPOrpaMMBbI BBICIIIET0 00pa3oBaHus HanpasieHne nmoaroToBku 23.03.03 Dxcruryaramus
TPAHCIIOPTHO-TEXHOJIIOTUISCKUX MAIINH U KOMIUJICKCOB HAMPaBICHHOCTH (MMPoduiib) — «ABTOMOOMIBHAS
TEXHHKA U CEPBUCHOE 0OCITYKUBAHUE
HopmartuBHO-MeToqMueckoi 6a3oit ast pa3paboTku paboueit mporpaMmbl yaeOHOM JUCUUIUINHBL «Ma-
TeMATHKa» SBJISIOTCS:

o  ®DepepanpHbiil 3aKk0H "O0 oOpa3zoBanuu B Poccuiickoit denepanun', yrBepKIeHHBIN TPH-
ka3oM MunoopHayku PD Ne 273-D3 o1 29.12.2012;

e IIpuxa3z MunoOpuayku Poccuu Ne 301 ot 05.04.2017 r. OO0 yTBepKIIeHUHU MOPSAKA Opra-
HU3ALHUU U OCYLIECTBJICHHS 00pa30BaTeIbHOM IeATEIHHOCTH MO0 00pa30BaTeIbHbIM IPOTrPaMMaM BBICIIE-
ro o0pazoBaHus - MporpaMmMamM OakaiaBpHuara, IporpaMmMam CHeHaaInTeTa, IPorpaMMaM MarucTpaTyphl.

o denepanbHbIi rOCYAapCTBEHHBIN 00pa30BaTENbHBIN CTAHIAPT BBHICIIET0 0OOpPa30BaHMs MO HAIIPaB-
neHuto noarorosku 23.03.03 «OxcrutyaTanus TPaHCIOPTHO-TEXHOJIOIMYECKUX MalIMH U KOM-
IJICKCOBY, YTBEPKACHHBIM MPUKa30M MMHHCTEPCTBA HAyKHU M BbICIIEro oOpas3oBaHus Poccuii-
ckoil denepanuu Ne 916 ot 07.08.2020 r.

o [Ilpuka3 MuHucrepcTBa Tpyna u couuaibHOU 3amuThl 0T Poccuiickoit @enepauun oT 23 mapra
2015 r. N 1871 006 yrBepx)aeHun npodeccruoHanbHoro crangapra «33.005 «CrnenuanucT mo Tex-
HUYECKOMY JHarHOCTUPOBAHUIO U KOHTPOJIO TEXHHYECKOTO COCTOSIHHSI aBTOTPAHCIIOPTHBIX
CPEICTB IPU NEPUOANUECKOM TEXHUUECKOM OCMOTPEY.

e VYueOHble TIaHBI 00pa30BaTENIbHON MPOrpaMMBbI BhICIIEro oOpazoBanus Hampasienus 23.03.03 —
—«OKCIuTyaTalsl TPAHCHOPTHO-TEXHOJIOTMUYECKUX MAIIMH M KOMILIEKCOBY» (HampaBiIE€HHOCTh
(mpounb) — «ABTOMOOMIIbHAS TEXHUKA M CEPBUCHOE OOCITYXHMBAHUE»), OATOTOBKU CIELHaIH-
CTOB IO OYHOM U 3a04HOU popme oOyueHusi, 0100peHHbI YueHsiM coBeToM YIJITY (mportoxon
Ne8 o1 27.08.2020) u yrBepxaeHHsiit pekropom YIJITY (27.08.2020).

OOyuenne 1o o0Opa3oBaTeNbHOM  TpOrpamMme 23.03.03 —«OkcmiyaTanusi  TPaHCIOPTHO-
TEXHOJIOTUYECKHUX MAIIMH ¥ KOMIUJIEKCOBY (HAMpaBIeHHOCTH (Mpoduis) — «ABTOMOOHIIbHAS TEXHUKA U
CEPBUCHOE OOCITY)KUBAHHEY) OCYIIECTBIISIETCS HA PYCCKOM SI3BIKE.

2. [lepeyeHb miIaHNpPyeMbIX pe3yJIbTATOB 00yUeHHs MO JUCIHUIINHE, COOTHECEHHBIX C IIAHUPY e-
MBIMH pe3yJbTaTaMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbl

[TnanupyembIMH pe3yiabTaTaMu 00y4YeHHsI IO AUCLUILIUHE SBISIOTCS 3HAHUS, YMEHUs, BIaJJCHUS
W/WIN ONBIT JIEATENbHOCTH, XapaKTepU3YIOLIUe 3Tarbl/ypoBHU (OPMUPOBAaHUS KOMIIETEHIMM U obecrie-
YHMBAIOLIUE JOCTH)KEHHUE IJIAHUPYEMBIX PE3yJIbTaTOB OCBOECHUS 00pa30BaTeIbHON MPOTrPaMMBbI B IIEJIOM.

Lesb ocBOeHMS TUCHMIIMHBI ~DOPMUPOBAHNE Y O0YHAIOIUXCS CIIOCOOHOCTH MPUMEHSATh Me-
TO/IbI MATEMaTUYECKOTO aHaIN3a U MOJEJIMPOBAHHUS, ITPU STOM MPENOJaBaHUE CTPOUTCS UCXOS U3 Tpe-
OyeMoro ypoBHs MOATOTOBKU O0YyYarOIUXCS.

3amauyu QM CHUILIMHBI:

1. CooOumth 00y4aroUMMCcs TEOPETHUECKUE OCHOBBI MaTEMAaTUKU, B 00beMe, HEOOXOAUMBIE IS
M3Y4EHHUsI 00IIeHAyYHBIX, OOIIEUHKEHEPHBIX, CIEIUATbHBIX TUCIIUIUIMH, a TaKXKe JAIoUe BO3MOKHOCTD
NPUMEHEHHS UX B IPOPECCHOHATBHOMN eATETbHOCTH.

2. O3HaKOMHUTH OOYYAFOIIUXCS C POJIHI0 MAaTEMaTHKH B COBPEMEHHOH )KU3HH U TEXHHKE, C XapakK-
TEPHBIMU YEPTAMU MAaTEMaTHYECKOTO METOAa 3YUYEHUS MPUKIATHBIX MPO(PECCHOHATBHBIX 3a/1a4.

3. BeipaboTaTh yMeHHE CaMOCTOSITEIHHO pa30MUpaThCs B MaTEMAaTHIECKOM arapare, IpuMeHsie-
MOM B JIUTEpAType, CBA3aHHOU ¢ Oyaymiei mpodecCHOHATBLHON AEATENIbHOCTHIO 00yYatOMIUXCSl.

4. HayuuTh onepupoBaTh aOCTpPaKTHBIMH OOBEKTAMH U aJICKBATHO YIOTPEOIATh MAaTeMaTHYECKHE
MIOHSTHSI U CUMBOJIBI JIJ151 BBIPAQ)KEHUS KOJIMYECTBEHHBIX U KAYECTBEHHBIX OTHOLICHUH.

IIpouecc u3yyeHusi AMCUMIJIMHBI HANPaBJieH HA (JopMHUpPOBaHUe cieayoiei odmenpodec-
CHOHAJIbHOM KOMIICTCHIIUH:



OIIK-1 - cnocobeH mpUMEHATh €CTECTBEHHOHAYYHbIC U OOIIEHHKECHEPHbIE 3HAHUS, METO/bI Ma-
TEMaTHYECKOT0 aHAJIN3a ¥ MOAEIHPOBAHUS B IPOGECCHOHAIBHOM JIESTEIbHOCTH

B pe3yabrare uzy4yeHnusi AMCUUIIMHBI 00YYAIOIIMICS JOJIKEH

3HATh:

— 0a30Bble MOHATHUS M METOAbl MaTEMaTHYECKOI0 aHajIu3a, JUHEWHON anreOphl, aHaTUTHYECKOMN
T€OMETPHH, OCHOBBI TEOPUU OOBIKHOBEHHBIX AU (HepeHINAIBHBIX YpaBHEHUI.

yMeTh:

— aJIeKBaTHO YHOTPEOJSATh MATEMAaTUYCCKUE TMOHSTUS U CUMBOIBI IS BBIPAXKCHHS KOJIUYECT-
BEHHBIX M KAYECTBEHHBIX OTHOLLICHU;

— JIOBOJIUTH PEUICHUS 3a/1a4 JI0 MPUEMIIEMOTO MPAKTUYECKOTo pe3yabTaTa — ynucia, QyHKuuu (ee
rpaduka), TOYHOrO Ka4eCTBEHHOI'O BBIBOJA C MPHUMEHEHHEM aJIeKBATHBIX BBIUMCIUTEIbHBIX CPENCTB,
Ta0JINII, CIPABOYHUKOB, B TOM YHUCJIC TIPH HCIIOJIb30BAHUH TEXHOJIOTHI OHJIAWH-00YICHNUS;

— HCIIOJIb30BaTh OCHOBHBIE PUEMBI 00paOOTKU NaHHBIX, UCIIOIb3YEMbIX B TEOPETUYECKUX U IKC-
MEPUMEHTAILHBIX UCCIICIOBAHUSIX;

— pemarh TUIOBBIE 33Ja4d 0 OCHOBHBIM Pa3fesiaM, UCIOJb3Yys METOAbl MAaTEMaTUYECKOTO aHa-
au3a.

BJIA/IETh:

— JOCTYITHBIMM METOJIaMH MaTEMAaTHYECKOTO aHajn3a, aHATUTUYECKOW T€OMETPHUH, JIMHEHHOMN aJI-
reOpbl U MOJICTTMPOBAHUS MPU PELICHUH MPOCTEUIITNX MPUKIATHBIX 3a7a4.

3. MecTo AUCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMmbl

JlanHast yueOHasi TUCHIUIUIMHA OTHOCUTCS K JUCIHUIUIMHAM 00s3aTeIbHON YacTH y4eOHOro TUTaHa,
YTO O3HayaeT OpMHUpPOBaHUE B Ipoliecce 00ydyeHus y OakajaBpa OCHOBHBIX 00LIENpo(ecCHOHAIBHBIX
3HaHUHM ¥ KOMIIETEHIIMH B paMKax BEIOPAHHOTO MPOQUIIS.

OcBoeHMe JaHHOW JUCHUIUIMHBI ABISETCS HEOOXOJUMON OCHOBOM /ISl MOCIEIYIOLIEr0 N3y4eHUs
muctumiuH OITOIT u HanucaHus BBITYCKHOM KBaIM(UKAIMOHHON pabOTHI.
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4. O0beM TUCHUIIMHBI B 324€THBIX ¢IMHUIAX C YKAa3aHHEM KOJINYecTBa
aKaJleMH4YeCKHX YaCOB, BbI/ICJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alomuxcs ¢ npenojgaBarejiemM
(mo BuAaM yueOHBIX 3aHATHII) U HA CAMOCTOATEILHYIO PA00Ty 00y4aromMXcs

O061ast TpyI0eMKOCTh JTUCIUATITMHBI

Bcero akageMUuecKHX 4acoB
B yueGHOM paGoT! OYHas 3a04Has OYHO-
dhopma dhopma 3a04Has
dbopma
KonrakTHasi padoTa ¢ npenojaBarejieM*: 88,6 18,9 34.6
nexnuu (JI) 36 8 18
npakrudeckue 3ansatus (I113) 52 10 16
naboparopssie paboTsl (JIP) - - -
WHBIC BHJIbI KOHTAKTHOM pabOTHI 0,6 0,9 0,6
CamocrosiTesibHas padoTa 00y4alOIIUXCS: 127,4 197,1 181,4
M3ydeHHE TEOPETUIECKOTO Kypca 32 65 100
MIOATOTOBKA K TEKYIIEMY KOHTPOJIIO 56 100 70
KOHTpOJIbHas paboTa - 19,7 -
MOATOTOBKA K MPOMEXYTOYHOM aTTecTaliuu 39,4 12,4 114
Buja npomexyTouHOI aTTeCTANIMU: 3auer, 3k- | 3auer, IK- 3auer, K-
3aMeH 3aMeH 3aMeH
O01asi TPY/10eMKOCTh 6/216 6/216 6/216

*KonrakTHas paboTa 00y4aromxcsl ¢ MpemnojaBareieM, B TOM YHCIE ¢ MPUMEHEHHEM IHCTaHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH, BKIIOYAET 3aHATHS JIGKIIMOHHOTO THUIMA, U (WJIN) 3aHATHUS CEMHHAPCKOTO THIIA, Ja0OpaTOpHBIE 3aHATHS, W (WIIH)
IPYIIIOBBIE KOHCYJIbTAMH, U (WIN) HHIUBUIYAIbHYIO paboTy 00ydaromerocs ¢ NmpernojaaBaTeieM, a TaK)Ke aTTeCTallnOHHbIE
UCTIBITAHMS TPOMEXYTOUHOH aTrectani. KoHTakTHas paboTa MOKET BKIJIIOYATh MHBIE BHIBI yUeOHOH AEATEIbHOCTH, MPEay-
CMaTpHBAIOLIe IPYNIOBYIO0 U HHIMBHIYAIBHYIO paboTy 00ydaromuxcs ¢ npenojasaresieM. Yacsl KOHTaKTHOH paboTHI ompe-
nensitorest [lonoxenueM 00 opraHM3anMy ¥ NPOBEAEHUHM KOHTAKTHOM pabOTHI NPH peanu3anny 00pa3oBaTeIbHBIX MPOTPaMM
BBICIIEro 00pa3oBaHus, yTBEPKICHHBIM YueHbIM coBeToM YIJITY ot 25 despans 2020 roaa.

5. Coneprkanue TMCHUILIHHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jejiaM) ¢ YKa3aHUeM OTBeleHHO-
r0 Ha HUX KOJIMYeCTBA aKaleMHYeCKNX YaCOB

5.1. TpynoeMKOCTH pa3iesioB TUCHHIINHBI

o4yHas popma 00yyeHuUs
Bcero
Ne HaumenoBanue pasnena . | CamocToaTenbpHas
JI II3 | JIP | xoHTaKTHOH
/11 JIIUCIIUILINHBI pabora
paboThI
1 | Jluneiinas anre6pa 6 6 | - 12 10




Bcero

No HaunmenoBanue paznena 1 |m3 | ap | xomraxroit CamocrosiTenbHas
/11 IIUCIAILINHBL - pabora
2 | BexTopnas anreOpa 6 6 - 12 10
3 | AHanuTHuecKasi reoMeTpus 6 6 - 12 10
4 | Hayana MmaTeMaTH4eCKOIo aHAIIN3a,
(GbyHKIMY OHOH epeMeHHON
(DOII), mpenen, HEPEPHIBHOCTD, 6 140 - 20 20
MIPOU3BOTHAS
5 | UnaTerpansuoe ucuucnenue GOl 8 14 22 26
6 | O6bikHOBEHHBIC TUDEpeHITHATD- 4 6 10 12
HBIC YPABHCHUS
HToro no pasgenam: 36 52 - 88 88
KonrtponbHas padota - - - - -
IIpomexyTouHas aTTecTanus - - - 0,6 39,4
Bcero 216
3a04yHasi popma 00y4eHHs
Bcero
Ne | HaumeHoBaHue paznena IuUCIU- 1 | m3 | 1P | xonraxrioi CamocTosTenbHas
/T TUJTUHBI e paborta
1 | Jluneiinas anrebpa 1 1 - 2 20
2 | Bekropnas anreopa 1 1 - 2 20
3 | AHanmuTHYeCcKasi TeOMETPHUs 2 2 - 4 24
4 | Hayaia MaTeMaTHY€CKOIO aHaJIU-
3a, GYHKLNUU OJJHON MEepEeMEHHOM 15 5 ) 35 24
(®OI1), npenen, HENPEPHIBHOCTD, ’ '
MIPOU3BOTHAS
5 | UaTerpanpaoe ucuncinenne OOIT 15 2 3,5 37
6 | OObikHOBEHHBIE MU depeHLnanb- 1 5 3 40
HBbIC YPAaBHCHUS
HToro no pasgenam: 8 10 - 18 165
KonTpoipHas pabora - - - 0,3 19,7
[IpomexxyTounas arrecranus - - - 0,6 12,4
Bcero 216
OuHo-3a04Hast popma o0yueHust
Bcero
Ne HaunmenoBanue pasnena auciu- 1 m3 | 7P | xomraxrHoii CamMmocTosTeabpHas
n/n TUJTMHBI e pabota
1 | Jluneiinas anreGpa 3 2 - 5 20
2 | BekropHas anrebpa 3 2 - 5 20
3 | AHanmuTHUecKasi TeOMETpHs 3 2 - 5 20
4 | Hauaia MaTeMaTHYECKOTO aHAIIU-
3a, QYHKIIMU OJTHOM TIEpeMEHHOM 3 5 ) 5 30
(®OII), npenen, HENPEPHIBHOCTbD,
IPOU3BOTHAS
5 | UnrerpansHoe ucuncnenne @OI1 3 4 7 40
6 | O6bIkHOBEHHBIC TUDEepeHITHATb- 3 4 7 40




Bcero

Ne HaunmenoBanue pasnena qucuu- 1 m3 | 1P | xonraxrHoit CamocrosiTenbHas
/T TLJTUHBI paborta
paboThI
HbI€ YpPaBHEHUS
HTroro no pasnenam: 18 | 16 | - 34 170
[TpomexxyTouHas arrectarus - - - 0,6 11,4
Bcero 216

5.2. Conep:xkanue 3aHATHH JEKIIHUOHHOTO THIIA

Pasznea 1 Jluneiinas anredpa

Martpulbl: OCHOBHBIE IIOHATHS U OlpezeiieHus. JIMHelHbIe onepauuu Hal MaTpuuaMy. Beraucie-
Hue omnpenenuteneil. YMHoxxenue marpul. O6patHas MaTpuna. CUCTeMbl JIMHEHHBIX YpaBHEHUN: OCHOB-
HbIE MMOHATHUS U METO/IbI UX PELICHHUS.

Pa3znen 2. BekTopuasi anreopa

['eomeTpryeckoe M aHAJIUTHUECKOE MOHATHSA BEKTOpa. JIuHeiiHble omepanuu Hajx BEKTOpPaMH.
CkansipHO€, BEKTOPHOE, CMELIAHHOE IIPOU3BEICHUS BEKTOPOB, UX TEOMETPUUYECKUIN CMBICI.

Pa3nen 3. AHasmTH4yeckasi reoMeTpHus.

CriocoObl 3a1aHUsl ypaBHEHHUs MIPSIMOM Ha IJIOCKOCTH B JIEKapTOBON cucteMe koopauHat. Kpussle
BTOPOTO MOpsiiKa (OKPY>KHOCTB, SJUTUIIC, THIIepOoa, mapadbona).

Pa3znen 4. Hauana matemaTu4eckoro aHaiausa, pyHkuum oaHoii nepemennoii (®OII), npe-
AeJ1, HeNPepbIBHOCTD, IPOM3BOIHAS.

@OyHKIMU OHON MEepEeMEHHOM: 00JacTh onpesieneHus, npeaen GyHKIUU, HEIPEePbIBHOCTh, Kilac-
cudukanus Touek paspbiBa. [IpousBonnas u nuddepennuan GyHKIUN, T€OMETPUUECKUN U PU3NYECKUN
cmbici. [IpousBoaHble BhICIINX MOpAIKoB. VccienoBanue rpagpukoB ¢yHKIMHA. Pemenue 3agau Ha 9Kc-
TPEMYM.

Pa3nea S. Uarerpanbnoe ucuuciaenune @OII

[TonsiTe HeompenenEHHOr0 MHTErpajia, OCHOBHBIE CBOMCTBA, OCHOBHBIE METOJbl MHTETPHUPOBA-
Hus. OnpefeneHHbI MHTErpai, €ro reoMeTpUYecKMi CMBICT M CBOHCTBa, ¢opmyna HproToHa —
Jleitonuua. Ilpunoxxenus onpeneneHHoro nuTerpana. HecoocTBeHHbIE MHTETpaIBI.

Pa3nes 6. O0bIkHOBeHHBbIE 1M epeHInATbHbIC YPABHCHUS

OObIkHOBEHHbIE U epeHIalbHbIe YpaBHEHUsI: OCHOBHBIE OHATHS, Kiaccupukauud. Audde-
peHLMaNbHbIe ypaBHEHUs nepBoro nopsaaka. OOmee 1 yacTHOE pelieHus IudQepeHnaIbHOro ypaBHe-
Hus. JIunelinbple quddepeHnnaibHble ypaBHEHUS BTOPOTO MOPsiIKa ¢ MOCTOSHHBIMU KO3 (QULIEHTaMH.

5.3. Tembl 1 popMBbI 3aHATHIE CEMHUHAPCKOT0 THIIA

Y4eOHbIH MIaHOM IO TUCIUIUIMHE TPETyCMOTPEHbI IPAKTUYECKUE 3aHATUS

®dopma npose- Tpyno€MKOCTB, 4ac
HaumenoBanue pasnena
Ne JICHUS ouHas 3a049Hast OYHO-
JMCIUTITAHBI (MOJTYJIS)
3aHSITUS 3a04Has
. MpaKTHYeCKast
1 | Jluneitnas anrebpa P 6 1 2
pabota
IIpaKTHU4YCCKast
2 | BekropHas anreOpa P 6 1 2
pabota
MpaKTUIeCKast
3 | AHamuTHYecKasi FeOMETpHs p 6 2 2
pabora
Havana maremaTtuyeckoro aHammsa, "
4 | dyakaum ogHoM nepemenHoi (POIT), P AGota 14 2 2
Ipeesl, HENPEPLIBHOCTD, IPOU3BOIHAS p
5 | UaTerpansuoe ucunciaenue OOl MpaKTHIeCcKast 14 2 4
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®opma npose- Tpyno€mkocTs, yac
HaumenoBanue paznena
Ne JICHUS OYHas 3a04Has OYHO-
JMCIUILIHHBI (MOJTYJIS)
3aHSATHUS 3a049Hast
pabota
5 OObIKHOBEHHBIE TU( G EepeHITUATBHBIC MpaKTHYecKast 6 2 4
ypaBHEHHS pabota
Hroro: 52 10 16
5.4 JleTaau3anusi cCaMOCTOSITEIbHOI PadoThI
N TpynoemMKocTb, yac
HaunmenoBanue paszaeina Bun camocrostensHOM
Ne JTUCIUILTAHBI (MOJTYJIS) aboThI oHHas 3a0THad OIHO
Y P 3a049Hast
1 | Pasznen 1. Jluneiinas anreOpa ITonroroBka K Tecty 10 20 20
2 | Pazgen 2. BektopHas anredpa [ToaroroBka K TecTy 10 20 20
3 Pa3nen 3. Ananutuueckas reo- [loaroroBka k Tecty 10 o4 20
METpUs
Pa3nen 4. Hauana marematuuecko- | [lonroroBka k tecty
rO aHaJIn3a KIIUU OJIHOM I1e-
4 32, QYHKLHH 04 20 24 30
pemennoi (DOII), npenen, Henpe-
PBIBHOCTD, IIPOU3BOTHAS
Paspgen 5. HMHrerpanbHOoe wncuuc- | [logroroska k tect
5 A P A Y 26 37 40
nenue OOII
6 Pazgen 6. O6pikHOBeHHbIE mudde- | [loaroToBka Kk TECTy 12 40 40
pEHIMAbHbIE YPaBHEHUS
Brinosinenue noman-
HEW KOHTPOJIbHOM pa- -
7 | KonrpomnbHas pabota P P - 19,7
00THI (17151 00y4aro-
nxcs M30)
ITpomexxyTounas arrecTamis IToaroroBka K 3a4eTy U 11,4
g | POMEYT B A y 39,4 12,4
HK3aMEHY
Hroro: 127,4 197,1 181,4
6. IlepeueHb yueOHO-MeTOANYECKOI0 O0ecrevYeHHsl M0 AMCHUIINHE
OcHOBHAas1 M IOTIOJTHUTEIbHAS JIUTEPATYPA
Ne T'on uz-
i ABTOp, HAUMEHOBAHHE anms [Tpumeuanue
OcHoBHasi yueOHasi IuTepaTrypa
1 | XKykosckas, T.B. Beiciiast MmaremaTuka B mpuMepax H 3aj1adyax: yueOHoe
nocobue: B 2 u. / T.B. XKykosckas, E.A. MonokanoBa, A.W. Ypycos; §
TaMOOBCKHIT TOCYIapCTBEHHBIH TEXHHUYSCKUN YHUBEpPCUTET. — TaMOOB: HonmoTexcToBbId
o . o JIOCTYI MPHU BXOJE
TamOoBckmii rocynapcTBeHHbIH TexHuueckuii ynusepcurer (TI'TY), | 2017 1O AOTHHY W ia-
2017. — Y. 1. — 130 c.: mn. — Pexxum moctyma: mo moamucke. — URL: posmo*
https://biblioclub.ru/index.php?page=book&id=498922. — bubmuorp.: c.
127. — ISBN 978-5-8265-1710-9. — TekcT: 371eKTpOHHBIH.
2 | Xykosckas, T.B. Briciias maremMaTHka B IpuMepax M 3a1a4yax: yueOHoe )
DJIEKTPOHHOEe  mM3manme: B 2  dactax /  T.B. XKykosckas, TommorexoroBrId
. o . JIOCTYII MPHU BXOZE
E.A. MOJ}OKaHOBa, A.N. Ypycos; TamOoBCKHii roCYZIapCTBEHHbIH TeX- 2018 1O AOFHMHY M ia-
HUYECKUH yHUBepcuTeT. — TamOoB: TaMOOBCKHII TOCYIapCTBEHHBIH pormo*
texanueckuid yauepeutet (TT'TVY), 2018. — Y. 2. — 161 c.: Tabmn., rpad.
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- Pexum JOCTYyTIa: 1o ITOITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=570339 — Bubauorp. B
kH. — ISBN 978-5-8265-1709-3. - ISBN 978-5-8265-1885-4 (u. 2). —
TeKcT: DJIEeKTPOHHBIN.

3 | Canynnos, H.E. KoncnekT nekuuii mo nucuurinae «Teopus BEpoSATHO-
CTel ® MaTeMaTW4YecKas CTaTHCTHKa». ydeOHoe mocodue /

H.E. Canyano, N.D. I'amonuua, I'.B. Kymossix; FOxubI1il denepans- TToMHOTEKCTOBLIH
HBIM yHUBEpCUTET, MH)KEHEPHO-TEXHOJIOTNYeCKas akajaemus. — PocTos- 0017 | AoCTyn npH BXOAC
Ha-Jlony; Taranpor: IOxubiii penepanbublii yausepcurer, 2017, — 134 10 JIOTHHY H Tia-
c. wun. — Pexum gmocryma: mo mommmcke. —  URL: posio™

https://biblioclub.ru/index.php?page=book&id=500044 — Bbubauorp. B
kH. — ISBN 978-5-9275-2650-5. — TekcT : 27IeKTpOHHBIH.

JlonoJiHUTeIbHASL y4eOHAas JInTepaTypa

4 | Beiciras matematuka. CTaHgapTHBIC 33191 C OCHOBAMH TCOPHH
[Tekct]: yueOHOe mocobue amns cTyaeHToB By30B / A.JO. BaosuH [u np.].

- Cankr-IletepOypr; Mocksa; Kpacuogap: Jlaus, 2009. - 192 c. - (y4e0- 2009 634
HUKHU Ju1g By30B. CniennanibHas autepatypa). - ISBN 978-5-8114-0860-3

5 | JIyary, K.H. Beicmas MmaTemMaTuka: pyKOBOJICTBO K PEIICHHIO 3a1a4 /
K.H. JIyury, E.B. Makapos. — 3-¢ u3j., nepepab. — MockBa: ®H3MaTIIHT, TosHoTexcToBbId
2013. - Y. 1. - 217 c. — Pexxum pocryna: mo nmoamucke. — URL: 2018 AIOCTYT TIpH BXO=

JIe 110 JIOTHHY U

https://biblioclub.ru/index.php?page=book&id=275606 — bubauorp. B

naposo*
kH. — ISBN 978-5-9221-1500-1. — TekcT : 31€eKTPOHHBIN.
6 | I'ycak, A.A. Briciiasg Mmatematuka: yueOHUK : B 2 Tomax / A.A. I'ycak. — 3
7-e u3a. — Munck: TerpaCuctemc, 2009. — Tom 1. — 544 c.: un. — Pexxum IlonHoTexcTOBEIH

JIOCTYTI TIPH BXO-
JI€ 110 JIOTUHY U
napoir*

JOCTYyTIA: o TIOJIITUCKE. — URL: | 2009
https://biblioclub.ru/index.php?page=book&id=572287. — buGmuorp.: c.
529. — ISBN 978-985-470-938-3. — TekcT: 2JeKTPOHHBIH.

*- [Ipe’k/Ie YeM IPOMTH MO CChUIKE, HEOOX0AUMO BOMTH B CUCTEMY

OYHKIIMOHUPOBAaHUE 3JIEKTPOHHONW MH(POPMAIIMOHHO-00pa30BaTeIbHON cpe/ibl 00eceunBaeTcs Co-
OTBETCTBYIOIIMMHU CPEACTBaMHU MH()OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMBbI
Kaxnpiii oOyuaromuiics obecrneyeH AOCTYNOM K 3JeKTpOHHOM Oubnunoreunoit cucreme YIJITY
(http://lib.usfeu.ru/), 3BC Uznatenscta Jlans http://e.lanbook.com/, DBC YuuBepcurerckas OubIMOTEKA
onmain http://biblioclub.ru/, comepammx M3aaHus MO OCHOBHBIM M3y4aeMbIM AMCHUILIHHAM H CHOPMH-
POBaHHBIX 10 COTJIACOBAHUIO C MPaBOOOIAIATEIIMHI YIEOHOW U YI€OHO-METOAMIECKON JTUTEPATyPHI.

CnpaBoyHble 1 HHPOPMALMOHHbIE CHCTEMbI
1. CHpaBO‘-IHO-HpaBOBaH CHUCTEMaA ((KOHCYHLT&HT IImrocy.
2. UudopmanmonHo-nipaBoBoii moprai ["apant. Pexxum nocryna: http://www.garant.ru/
3. Ba3za mannHbIx Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbubie 0a3bI JAHHBIX
1. UndopmanmoHHble cucTeMbl, 0aHKU JaHHBIX B 00JIACTH OXpPaHbl OKpY’KaIoLIel cpeabl U MpH-
pononons3oBaHus — Pexxum noctyna: http://MUHIPUPOABIPO.Pd
2. Nudopmanmonnas cucreMa «TEXHOPMATHB». — Pexxum JIOCTYyTIa:
https://www.technormativ.ru/;
3. Hayunas snextponnas 6ubaroreka elibrary. — Pexxum nocryna: http://elibrary.ru/ .
4. TIporpammsl 1is skosioroB ECOReport. — Pesxum nocryma: http://ecoreport.ru/;
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5. Uudopmarmonnsle  cuctembl  «buopasnHooOpasue  Poccum». —  Pexum  jmocryma:
http://www.zin.ru/BioDiv/;

7. ®OH/I OLIEHOUYHBIX CPEJCTB /ISl IPOBeeHNs POMEKYTOYHOM aTTecTallun
00yYAKOIIHUXCS 10 TUCIHIIJINHE

7.1. IlepeyeHb KOMINETEHIUI ¢ YKa3aHHeM ITanoB uX (JOpMUPOBAHUSI B Pollecce OCBOEHHUs 00pa-
30BaTeJIbHOI NPOrpaMMbl

DopMupyeMbIe KOMIIETEHIIUN Bug u popma KoHTpOIIS

OIIK-1 - crocoOeH MPUMEHATh €CTEeCTBEHHOHAy4UHbIe U 00- | [IpoMe:xKyTOYHBI KOHTPOJIb: 3a4er,
HICMHKEHEPHBIEC 3HAHUS, METO/Ibl MAaTEMATHUYECKOTO aHaIN3a | 9K3aMeH.

¥ MOJICJIMPOBAHUS B MPOPECCHOHAIBHON JIEATEILHOCTH Texkyumii KOHTPOJIb: TECTUPOBAHHE,
JIOMAIlTHUE KOHTPOJIbHBIE PaboOTBl 00y-
yarommuxcs U30.

7.2. OnucaHue noka3saresieil 1 KpUTepHeB OLlEHMBAHUS KOMIETEHI[HIl HA PA3JIMYHBIX 3TANAaX UX
(popmupoBanus, onucaHue MKaJ OLeHUBAHUS

Kpurepuii ouenHuBanusi padboTsl B cemecTpe /1Js1 MOJYYeHUs 3a4yeTa (MPOMeKYTOUHBIIH KOH-
Tpoub (popMupoBanus komnerenuii OIK-1)

3aumeno — 00yJarOUMNCS I TIOJYYEeHH 3a4eTa JO0HKeH ycnenHo, (oonee 50 % 3ananuii), BbI-
MOJIHUTH TECT MO Ka)XJOMy U3 pa3/ielioB, UTOTOBBIA Oajul BBICTABISETCS Kak cpeaHe apupMeTH4ecKoe
0ay10B, HAOpaHHBIX B KAXKJIOM TECTE;

He 3aumeHo — XOTs Obl OJTUH U3 Pa3elioB CEMECTpa HE OCBOCH O0ydarouumcs (OIeHKa MO TECTY
cocrassietr meHee 50%).

Kpurepun oneHMBaHHA YCTHOTO OTBETAa HA KOHTPOJbHBIE BONPOCHI 3K3aMeHa (IIPOMEXKYyTOY-
HbIil KOHTPOJIL (hopmupoBanust komnerennuii OIK-1)

OmMIUYHO — JAaH TIOJIHBIN, Pa3BEPHYTHI OTBET HA MOCTABIIEHHBIN BONPOC, TOKa3aHAa COBOKYITHOCTh
OCO3HAHHBIX 3HAHUHN 00 O0BEKTE, TOKA3aTEIHHO PACKPHITHl OCHOBHBIC MOJIOKEHHUS TEMBI; B OTBETE MPO-
CJIE)KMBAETCS YeTKasi CTPYKTYpa, JIOTHUecKasi MOCIeA0BaTeIbHOCTh, OTpaXkarolasi Cyl[HOCTh pacKpbIBae-
MBbIX TTOHATHH. OKOHUYATEIHHBIM OTBET JA€TCS C aJIEKBATHBIM MCIIOJb30BaHUEM HAYYHBIX TEPMUHOB C I10-
IpOOHBIMU U OE€30IMOOYHBIMU BBIKIIAJKAMH, MTOKa3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh HA YTOUHSIO-
Me BOTPOCHI;

Xopouio — AaH JOCTaTOYHO MOJIHBIM, pa3BEpHYTHIN OTBET HA MOCTABIECHHBIN BONpoc. OTBET YETKO
CTPYKTYPUPOBaH, JJOTHYCH, U3JIOKEH B TePMUHAX Hayku. OHAKO JOMYIIEHBl HE3HAYUTEIbHBIC OMMOKH,
CYIIECTBEHHO HE BIIMAIOIIME HA XOJ[ PEIICHUsS 3a/laydl WM HEJOUYEThl, UCIPABICHHBIE O0yUYaIOUIUMCS C
TTOMOIIIHIO BOITPOCOB MPEINO/IaBaTels;

y0oeiemeopumenbHo— AaH HETIONHBIN OTBET, JIOTUKA W MOCJIEI0BATEIFHOCTD U3JI0KEHUS UMEIOT
CYIIIECTBEHHBIC HAapyIIeHHs. J[OMyIIeHpl OMMOKU B X0/ BHITIOJHEHUS 3aaHusl, BCIEACTBHUE HEJOCTATOY-
HOTO TOHUMaHHS O0yJarommMmcs 0a30BBIX MOHATUH MpeaMmeTa. B oTBeTe OTCYTCTBYIOT BHIBOIBI. He B
MTOJTHOW Mepe TPOJEMOHCTPUPOBAHBI YMEHHS PEIIaTh TUIIOBBIE 3a]]a4H MPEIMETa;

Hey00s1emeopumenbHo — 00yJaroLuiics JeMOHCTPUPYET HE3HAHUE TEOPETUYECKUX OCHOB Mpe/-
MeTa, OTCYTCTBYIOT WJIH CJIeJaHbl HETPABIIbHBIC BHIBOJBI U 0000IIEHNS, 3a/1aHKs OWJIeTa BHITTOTHEHBI HE
MOJIHOCTBIO WJIM HETIPABUIILHO; HET OTBETOB Ha JIOMOJIHUTENIbHBIE BOIIPOCHI.

Kpurepun oueHMBaHUsI BBINOJHEHUS 3aJaHUIl B TecTOBOH (popMe (TeKymMid KOHTPOJb
¢opmupoBanus komnerenmuii OIK-1)

[To uToram BBINOJTHEHHS TECTOBBIX 3a/laHUM OIIEHKAa MPOU3BOJUTCS IO YEThIpeXOaIbHOM HIKae.
[Ipu npaBuIBHBIX OTBETaX Ha:

86-100% 3amaHuil — OLIEHKA «OMJIUYHOY,

71-85% 3amaHuil — OLIEHKA «XOPOULO»,;

51-70% 3amaHuit — OIEHKA «V0081eMBOPUMENLHON,
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MeHee 51% - OleHKa «HeY0081em8opumenbHO .
Kpurepun oneHMBaHUsI JOMAIIHUX KOHTPOJBLHBIX 3agannid (s odydyawmmxcsa U30) (Te-

Kyl KOHTpoJb (popmupoBanus kommnerennuii OIK-1)

3a4meHo — 06yqalomm710;1 IJId IIOJIY4YCHH 3a4€Ta I10 ,Z[OMaH_IHeI‘/'I KOHTpOHBHOﬁ pa60Te JOJI2KCH

ycneniHo, (6onee 50 % 3aganuii), BHITOIHUTH 33JJaHUS U3 KAXKI0r0 pasjieia, BXOSAIIEro B KOHTPOJIbHYIO;

He 3a4ymeHo — XOTs Obl OIWH M3 pa3aCiIOB 3aaaHHusA, BXOAAINX B KOHTPOJBHYIO pa60Ty, HC BbI-

MOJIHEH o0y4aromumMcst (OLeHKa paszena coctaBisieT meHee 50%).

7.3. TunoBble KOHTPOJIbHBbIE 32/IAHUS UJIH MHbIE MAaTEePHAJIbl, HE00XO0AMMBbIE 1JIs1 OLIEHKU 3HAHMH,
YMeHHil, HABBIKOB U (MJIM) ONBbITA AeSITEJIbHOCTH, XapPAKTEPU3YIOLIMX 3Tanbl POPMUPOBAHUS KOM-

Nogabkown

o

10.
11.
12.

13.
14.
15.
16.
17.
18.

19.
20.

21.

22,

23.

NneTeHUMH B Ipouecce 0CBOEHH 00pa30BaTe/IbHOM IPOrPaMMBbI

KoHTpoJibHBIE BONIPOCHI K IK3aMeHY (IIPOMEKYTOYHbIH KOHTPOJIb)

Oynkiusa. O6macts onpeneneaus Gynkuu. CBoCTBa U Tpa@UKM OCHOBHBIX 3JIEMEHTApHBIX (yHK-
805058

[Ipenen ¢pynkuun B 6eckoneynoctu. [Ipenen pyHknu B TOUKE.

beckoneuHo Maiible 1 0ECKOHEYHO OO0JIBIINE BEITUYHUHBI.

[IpaBuiia npenenbHOro nepexo/ia (TEOPEeMbI O IpeIesie CyMMbl, IPOU3BEAEHUS, YACTHOTO).
3aMeuaTenbHble penensl. [Ipumepsl.

@OynK1us, HenpepbIBHas B Touke. OCHOBHBIE TEOPEMBI O HETIPEPBIBHBIX ()YHKIIHSIX.

[IponsBonHas. 3agaun, NPUBOIAIIME K MOHATHIO IIPOM3BOJHONW. MeEXaHMYECKHIl CMBICI MPOU3BOJI-
HOH. ['eomeTprYecKuil CMBICI IPOU3BOAHON. Y paBHEHHE KacaTeIbHOW K KPUBOM.
Huddepenunpyemocts GyHKIMH. CBsI3b MY HENPEPBIBHOCTHIO U U HEPEHIIMPYEMOCTHIO.
[IpaBuna nuddepeHnpoBanus (TeopeMbl 0 MPOU3BOJHON CyMMBI, IPOU3BENEHU s, YacTHOro). I1po-
U3BO/IHbIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIMH.

[TpouzBoanas pyukimu, 3agaHHON HESIBHO. [IpOM3BOIHBIE BBICIIUX MTOPSIIKOB.

[IpumeneHne Mpon3BOIHON K BeIYHMCIEHUIO IIpenenoB. [Ipasuino Jlonurans.

OcHoBHbIE TeopeMbl AU PepeHnanbHoro ncunciaeHus. [Ipunoxenust npou3BoIHON K BbIUKCICHHUIO
npeneinos. IIpasuno Jlonurans.

Psan Teitnopa. Paznoxenue GpyHkuuii sin X, cos X, e€x B psa Teinopa.

MoHoToHHOCTH (pyHKIMH. JlocTaTOUHBIE YCIOBUSI MOHOTOHHOCTH. HeoOxoauMble yciIoBHsl.
OkctpemyM ¢yHkiuu. HeoOxoaumelil npusHak skcTpeMyma. JlocTaTouHble MPU3HAKU CYILIECTBOBA-
HUS DKCTpPEMyMa.

Boemyxiocts @ynkuuu. Touku neperu6a. JloctaTouHble YCIOBHS BBITYKIOCTH (DYHKIUU.

Cxema noctpoenus rpadukoB QyHKIMHA 0THON IEpEMEHHOM.

[Tonstue mepBooOpaznoii. Heompenenennblii nuTerpan. CBONHCTBa HEOMpPENEICHHOIO HHTErpana.
@opMyibl U IPaBUJIa UHTETPUPOBAHUS.

MeTtoapl nHTErpupoBanus. IHTerprpoBaHue TPUTOHOMETPUUECKUX (QYHKIUH.

3aza4ya 0 BBIYMCIIEHUH IUIOLIAM KPUBOJIMHENHOM Tpanenuu. OnpeneneHue onpeaeIeHHOIO HHTErpa-
J1a ¥ €r0 TEOMETPUYECKUN CMBICII.

I'eomeTpHrueckue NpUIOKEHUs ONPEAETICHHOTO HHTerpana. Berunciaenue miomianeil miockux ¢Guryp,
00BemMoB Ten BpauleHus. HecoOcTBEHHbIE HHTETPAIbL.

Juddepennunanbaple ypaBHEeHHs NepBOro nopsaka. O6mee u yactHoe pemieHus. 3anada Kommu. Pe-
[IEHHE JTUHEHHBIX U OTHOPOIHBIX AU(depeHIInaTIbHBIX YPaBHEHHH 1EPBOro MOpPsAKa.

JIuneitnsle nuddepeHnuanbHble ypaBHEHUsT BTOPOro nopsiaka. 3agaya Ko,

IIpumepHbIe TecTOBBIE 3a1aHNs (TEKYIIUI KOHTPOJIb)

Oo0pa3en TecToBOrO 3a1aHus K pasaenay «JIuneiinas aareopa»
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1. Jano A=

2 -1 T
1 1) B= . Torma B' —3ApasHo...

3 1

2 - 0 1
B= ,C= , D= (3 —1), F= . YcTaHOBHUTE COOT-
3 1 2 1

BETCTBUE MexXAy npoussenenueM marpuil 1)AB; 2) BF; 3) CD; 4) FA u ux pe3ynbraTrom

1 -2 3 0 0 5 5
a)(AJ, b) ( 1 _:J, C) (6 _2] ;d) (_1 —ZJ, €) He BBIIOIHHMO.

-2 3
2. Jlanwl MaTpunbl A = 1 1)

-2 -1 -3
3. Beruncnuts onpepenurens (1 0 0.
3 -4 2

4. Pemnth cucteMy JIMHEHHBIX ypaBHEHUN MeToaoM Kpamepa, MaTpuuHbIM METOAOM U MeToJ0oM ['aycca
2X, + X, +3X%, =9,
X, — 2%, + X3 =2,
3X, +2X, + 2%, = 1.

-2 3

5. Jlns MaTpuibl ( 1 j oOpaTHas UMeeT BH]I ...

Oo0pa3sen TecToBOrO 3a1aHus K pasaeny «Bekropuasi anreopay»

A3-51), B(5-84),, a=(-10;2)
A(=3-12), B(-10:), C(0;2;3)

Koopaunats! Bextopa AB+8 mpy PaBHBI. ..

poekmus Bextopa AB ma 2BC pu paBHa

Ipu kakom 3Hauennu K Bextopsr a = (1;2;k) u b = (4;—2;—1) 6yayT nepreHmKymspHbi?

M wnh e

Eciu naHbl BekTopa d =31 — | — 2k u b = (3,2,-1) . To koOpAMHATHI BEKTOPHOTO MTPOU3BEICHHS
(2a+b)xb pasubr:
5. OOweM napanienenunena, NOCTPOSHHOIO Ha BEKTOPax

a=21 —]+2k,b=1+2]-2k,c=31 —6] +2k pasen...
Oo0pa3sen TecTOBOIO 3aIaHUS K pa3fey «AHATUTHYECKAs] TeOMETPHUsD)

1. VYrnoBoii ko3ddunMeHT npsmMoi, nepneHIuKyIsipHoii —4X—y—3=0 paseH...

YpaBHeHHE NIPSIMOU, IPOXOAAILEH YEPE3 TOUKU A(Z3) u B(-10) UMeEeT BULL. ..
3. CocraBuTh ypaBHEHHUE MPSIMOiA, IPOXOAsIIeH yepe3 Touky M (-1;4) neprneHIuKyISIpHO MPSIMOit

x—6y+2=0.

4. YcTaHOBUTE COOTBETCTBUE MEXAY YPABHEHUSIMH U JIMHUSAMH, KOTOPBIE 3a/1a10T 3T YPaBHEHUS
x2 Y’ x2 Yy’ x> Y
—-==1 —+—=1 =
)5 7 .20 T :3) 95 7
0) OKPY’KHOCTb; 3) 3JUIMIIC; T)rumepOoina;, 1) napaboa.

5. Haittn pammyc okpyxkuoctn X~ + Y2 +10y +16x—11=0.

no

Oo0pa3sen TecToBoro 3aganus k pasaeiay «Havama maremaTudeckoro anajan3a, QyHKIuM o-
Ho#i nepemenHoii (POII), npeneJi, HempepbIBHOCTD, TPOU3BOAHA

1. Jlana dymkmms Y =~X>+X—6+5. Torna ee 061acThI0 3HAYEHHIT ABISAETCS MHOKECTBO. . .
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2. Ywucno Touek pa3pbiBa QyHKIMH Y = BHO...

—————pa
(Xx=5)(x +3)?
2X 3%
3. Tlpu ucnonp3osanuu npasuna Jlonurans lim———— pasen ...
x—>0 1—e**

3x
4. Haiitn npowssoanyto Gpyakuun Y =€ -arctg2x
3
. o X
5. Yrnosoit kodhpuIEEHT KacaTenbHOU K TpaduKy GyHKIIUU Y = 3" X+1 B TOUuKe X, =3 paBeH ...

4
6. VYkaxure AIMHY MHTEpBaja BBITYKIOCTH BBEpX Ipaduka GyHKIUHU Y = XE +2x° —9x* —1.

O0pasen TecToBoro 3aganus K pasaeiay «MHrerpanbnoe ucuuciaesue ®OI»

1. MHuoxecTBO nIepBo0Opa3HbIX GpyHkimu f (X) X >

UMECT BU[ ...
X+2

2. Haiitu jsin3 X COS XdX .

3. Iliomiaas 06IacTH, OrpaHHYCHHOM THHUAMHA Y =5—X°, Yy =1 paBHa...
p p

1
4. Beraucnure: Ixe’zxdx
0

5. HecobGcTBeHHBII HHTETpaA J-(x—2)74dx paBeH ...
3

O0pasen TecToBOro 3a1aHuA K pas3aeay «O0bIKHOBeHHbIe TH(depeHHATIbHbIE YPABHEHUD)

1. Haiimute obimee permenue quddepeHIMaILHOTO YpaBHEHHs: XY '= (1— x)y

l:y_l
X

2. Ecmu y(x) — pelieHue ypaBHEHUS y ,yIloBIIeTBOpSsitoliee yciaoButo y(2) =3, toraa y(1) paBHo

3
3. O6mwum pemenreM U epeHIMATEHOrO ypaBHeHUs Y '— 3x2y = Xe* smnsercs QyHKIH. ..
4. 3anano nuddepennnansHoe ypaBHenue Y'+4y'—-3y = 0. Toraa cooTBeTCTBYIOIIEE €MY XapaKTepH-

CTHYECKOE YpaBHEHUE UMEET BU]
5. YacTHOMY pemnieHuto JTHHEHHOTO HEOJHOPOIHOTO U PepeHITMATBEHOTO ypaBHE-
Hus Y''—=5y'+6Yy = X+ 1 o Buy ero npaBoii 4acTH COOTBETCTBYET (DyHKIHSL. . .

IIpumep 3axannii mo pa3esnam U3 JOMAMIHUX KOHTPOJbHBIX padoT
st odyqarommxess U30 (Tekymumii KOHTPOJIb)

Paznen 1 «JIuneiinas anrebpa»

1 -2 1 2
A: B:
1.1. lanbl MaTpULIbI =0 51 3 -1 . Halitu matpuny C= B+AT.
2 -1
(5 -1 2)B=|-3 4
01 -3 1 0

1.2. Jano . Haittu matpuiry A-B.
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1 2 -3
21 4

0 -1
2X, —4X, +3%; =1,
X, —2X, +4X; =3,
3X, — X, +5X; = 2.

1.3. BeiunciuTh onpeaennTenb

1.4. Pemnth cuctemMy ypaBHEHUM
Pazgen 2. BekropHas anredpa
2.1. HaiiTu KoopuHaThl BEKTOpa AB y ero JUTUHY, €CITU A(=3-20), B(4’ —6 2)'

a:(_1;3;_1)1 b=BC, B(2-3-1)C(2-30) yayiry BEKTOD 2a—b.

. a\:«/ﬁ \6:3

2.3. Hatitu CKAJIAPHOC IIPOU3BCACHUEC BEKTOPOB a u b , CCJIIN ‘ " YTOoJI MCKAY HUMU

45"

2.2. JlaHbl BEKTOPBI

a=i+2j—k L b=(13-1)

2.4. HaliTu KOCHHYC YyIJia MEX]ly BEKTOpaMu
2.5. HaiiTu BeKTOpHOE NPOU3BECHHE BEKTOPOB

2.6. Hailitn 00bEM nupaMuIbl, MOCTPOCHHON Ha BEKTOpax a=2i+ ] : b=i+2k, c=1-3j+k :
Paznen 3. Ananutuueckas reoMeTpus
3.1. Haiitu ypaBuenue menuansl CD tpeyronsuuka ABC, ecnu BepImHbl UMEIOT KOOpAUHATHL:  A(-0; -

3), B(10; -1), C(11; -5).

3.2. Haiftu ypaBHEHHE IPSMOH, POXOIsmIe uepe3 Touky A(-6; -3),  MepneHAuKYyISIpHO TPSIMOH 6X
-3y +1 =0.

3.3. Yka3aTh ypaBHEHHE OKPY>KHOCTH, KOTOpast MpoxouT yepe3 Touky A(11;8)

¢ ueHTpoM B Touke C(-1;3).

x> +10x+ y* +6y = 2.

3.4. Haiitu paguyc oKpyHOCTU

Paznien 4. Hauana maremaTiueckoro aHanusa, GyHkuuu oganoit nepemenHoit (POIT), npenen, HenpepbIB-
HOCTb, IPOU3BOIHAS
Haiitu npenenst:

xt—2x+1 +12 —+4—
a). lime %"= 6). lim Y Va—x
x—-12x2—x—1 x—=—4 x4+ 2x—8
B) lim 10X 7 r) lim £ €08 8%
' oo 3% + 2% + 1 ' Ao x - sin dx

Haiiti mpon3BoaHbie crneayommx GyHKINN:

a). V= W 0). y = 1-tgx

B). y = sin®bx- x . |y=e
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1)

v =arctglx + =
X

e). y = In(cosx)

VccnenoBath GyHKIIMM U TOCTPOUTH UX IpadUKu:

a).

y=x*4+x*—8x+7 y =

0). x2

 x+3

Paznen 5. Unterpansuoe ucuncnenue OOl
Haiitu Heonpenenénubple MHTETpaIbl:

a). [(6x —2)dx 0). I dx
3—-4x
B). .[ xdx r). | [sin2x-cos6xdx
cos’ 4x

2. BerauciuThb 1iomaas GUrypbl, OrpaHH4eHHON JIMHUASMHU:
yi=x+1 x=0
Paznen 6. O6bIkHOBEHHBIE MU (hepeHIInaNTbHBIE YPaBHEHHS
Pemuts quddepeHnmansaple ypaBHEHUS:

a).

.,In'_}rz + 1= x}r}r’

0). 3y
V- = (x+ 1)*
> x+1 (x )

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK U YPOBHeH ¢(pOPMHUPOBAHHBIX KOMIIETEHIN I

Yposens chopmu-

POBAaHHBIX KOMIIC- OIICHKa

TEHIUH

IlosicHeHns

Bricokuit OTJINYHO

Teoperuueckoe conep’kaHHe Kypca OCBOEHO IOJIHOCTBIO,
BCE IPENYCMOTPEHHBIE MPOrpaMMON 00ydeHHs ydeOHbIe 3aja-
HUS BBIIIOJTHEHBI.

OO0yuarmuiicss 1eMOHCTPUPYET CITOCOOHOCTH MPUMEHSITh
€CTECTBEHHOHAYYHbIE M OOLIEHMHKEHEPHBIE 3HAHUS, METO/IbI Ma-
TEMAaTUYECKOTO aHallM3a W MOJICIHUPOBAaHUS B MPO(ECCHOHATb-
HOM J€ATeNbHOCTH

bazoBsrit XOpOo110

Teoperudeckoe conmep’kaHHe Kypca OCBOCHO ITOJIHOCTBIO,
BCE NPEAYCMOTPEHHBIE MpOorpamMMoil oOyueHHs ydueOHbIE 3aja-
HUS BBITIOJTHEHBI ¢ HE3HAYUTEITLHBIMU 3aMEUaHHSIMU.

OOyuaromuiics crocoOeH NPUMEHSATh €CTeCTBEHHOHAYY-
HbIe W OOIIEHH)KEHEPHBIE 3HAHUS, METOABl MaTEeMaTHYECKOTO
aHaJM3a ¥ MOJIEIMPOBAHUS B MPO(HECCHOHAIBHON AEATEIbHOCTH

YIIOBJIETBOPH-

[ToporoBsbiii
TEIbHO

TeopeTnueckoe coaepKaHue Kypca OCBOCHO YaCTUYHO,
OOJIBIITMHCTBO MPEAYCMOTPEHHBIX MPOTpaMMOil 00ydeHUsT yueo-
HBIX 3aI[aHI/II>'I BBIINMOJIHCHO, B HUX UMCIOTCA OH_II/I6KI/I.

OOyuarommiicss He BCerja CIocOOCH NPUMEHSTh ecTe-
CTBCHHOHAYYHBLIC U 06H_[CI/IH)KeHepHBIC 3HaHHuA, MCTOJbI MaTCMa-
TUYECKOTO aHaJIN3a U MOJICIMPOBaHUS B MPO(ECCHOHATBHOM Jie-
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Yposens chopmu-
POBaHHBIX KOMIIE- OLICHKA [MosicHeHus
TEHUUHN

SATCIBHOCTHU

Teoperudeckoe couepkaHUe Kypca HE OCBOCHO, OOJIb-
IIMHCTBO TPETYCMOTPEHHBIX MPOrpaMMOi OOYYEeHUS yUeOHBIX
3aJIaHui MO0 HE BBHIMOJHEHBI, TM00 COJEpKaT TPyObIe OIMOKY;
JIOTIOJTHUTEIbHAS CaMOCTOsITEIbHAA paboTa HaJ MaTepuajIoM He
npuBeia K KaKOMY-JIMOO 3HAUYUTEILHOMY TIOBBIIICHUIO KauecTBa
BBITIOJTHEHUS YI€OHBIX 3aJaHH.

OOyuJatronuiics He CIOCOOCH NPUMEHSTh €CTeCTBEHHOHA-
YVUHBIC ¥ OOIICMH)KEHEPHBIC 3HAHUS, METO/bl MAaTEMaTHIECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS B MPO(ECCHOHAILHON I TEITbHOCTH

HCYOOBJICTBO-
PUTCIIBHO

Huzknii

8. MeToauyeckue yKa3aHus 1JIsl CAMOCTOSITEILHOW PadoThI 00y4aroIUXCsl

CamocrosiTenbHas paboTa ciocoOCTBYET 3aKpEIICHUIO HABBIKOB paOOThI ¢ yueOHOW U Hay4yHOMU JIK-
TEpaTypol, OCMBICICHHIO W 3aKPEIUICHHIO TEOPETHYECKOTO MaTepHaja M0 YMEHHIO apryMEHTHPOBAHO
UCIIOJIF30BATh MaTEMAaTHYECKUE METOIBI JUISl PEIICHHs TOCTABICHHBIX 33/1a4.

CamocrosTenbHas paboTa BBIOIHACTCS BO BHEAYJUTOPHOE (AyJUTOPHOE) BpEeMs IO 3aJaHHUI0 U
IIPU METOJIMYECKOM PYKOBOJICTBE MPENOAaBaTeNs, HO 0€3 ero HenoCPEACTBEHHOTO yJacTus (P 4acTH-
HOM HENOCPECTBEHHOM YYaCTHH IMPETIOAAaBATEINs, OCTABIISIONIEM BEIYIIYIO POJb B KOHTPOJIE 32 paboToi
CTYIICHTOB).

Dopmul camocmosmenvbHou pabomul.

OCHOBHBIMH BU/IaMH CaMOCTOSITEIbHON pabOThl 00y4aroIuXCsl SIBIISFOTCS:

— 3HAaKOMCTBO U M3y4YEHHE MaTEpUAJIOB JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUN JUIsI HOArOTOBKU
K ayAUTOPHBIM 3aHATUAM (JIEKIUSAM U MPAKTUUYECKUM 3aHSATHSIM) U BBIIIOJIHEHUE COOTBETCTBYIOIIUX 3a/1a-
HUM;

— H3y4YeHHEe y4eOHOM M METOJMYECKOH JIUTeparyphl, MaTEpUaJIOB C MPUBJICUYCHUEM AIIEKTPOHHBIX
CPEICTB;

— MOJrOTOBKA K TECTOBBIM 3aaHUSIM;

— BBINOJIHEHNE KOHTPOJIBHOTO JIOMAIIHET0 3a/ianus ooy4datormmucs U30;

— TOATOTOBKA K 3a4eTy/?K3aMeHY.

CamocTosATeNbHOE BBITIOIHEHUE MeCmobiX 3a0aHuii TIO BCEM pa3zieNiaM JTUCHUIUTUHBI C(pOpMHUPOBAHBI
B (onie orieHouHbIX cpeacts (POC).

Copneprxanue TeCTOB M0 AMCLUUIUIMHE OPHEHTUPOBAHO HAa MOJATOTOBKY OOYyYaroIuXcs MO OCHOB-
HBIM BOMpOCaM Kypca. YPOBEHb BBINOJIHEHHS T€CTa MO3BOJSET MPENOAaBaTeIsIM CyIUTh O XO0Jle caMo-
CTOSITENIEHON paboThl 0OYUaIOIIMXCS B MEKCECCHOHHBIN MEPUOJT U O CTENIEHH MX MOJATOTOBKM K dK3aMe-
Hy/3a4ery.

TecTsl MOTYT HCIIOIB30BATHCA:

—  o0yyaroluMucs Npy MOJAroTOBKE K 3aUeTy/3K3aMeHy B (hopMe caMONpOBEPKHU 3HAHUM;

—  TIpernojaaBaTeNsMU Ui MPOBEPKHU 3HAHUN B KauecTBe (POPMBI IPOMEKYTOUHOTO KOHTPOJIS Ha
7a00paTOPHBIX M JIEKIIMOHHBIX 3aHSATHSIX;

— Ul IPOBEPKH OCTATOYHBIX 3HAHUI 00YYaIOUINXCsl, U3YUHUBIINX JaHHBIA KypC.

Tecmosvle 3a0anusi paccUUTaHbl HA CaMOCTOSITEIbHYIO paboTy 0e3 MCIOb30BaHUSI BCIIOMOIaTelb-
HBIX MaTepuasoB. To ecTh NP MX BBIOJIHEHUH HE CIEYeT MOJIb30BaThCA YUeOHON U APYTUMH BUIAAMH JIU-
TepaTypHl.

J171s1 BBIMOSTHEHUS. Mecmo6020 3a0anusl, PEXE BCETo, cIeAyeT BHUMATEILHO POYNTATh TOCTAaBIICH-
HbII Bomnpoc. Ilocne o3HaKoMIIeHUsI ¢ BOTIPOCOM CIIETyeT MPHUCTYIaTh K BHIOOPY IpeaaraéMbIx BapHaHTOB
OTBETA.
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Ha Beimonnenue mecma oTBoaUTCS OrpaHudeHHOE BpeMst. OHO MOXET BapbHPOBATHCS B 3aBHCUMOCTH
OT YPOBHS TECTUPYEMBIX, CIIO)KHOCTH ¥ 00bEeMa TeCTa.

BrinonHenue uHOuUOYaANbHOU KOHMPOIbHOU OomawHell padomsl SBISICTCS YaCThIO CaMOCTOSI-
TenpHON paboThl oOyvaromerocs 30 u npemycMaTpuBaeT HHAUBHAYAIBHYIO pabOTy ¢ Y4eOHOM, TEXHHU-
YECKOM U CIIPABOYHOM JIMTEPATYypOH 110 COOTBETCTBYIOIMM pa3enaM Kypcea.

OOyuaromuecs BBIIOTHSIOT 3aJaHUs 10 BapHAHTaM.

[IpenonaBaTens Kadeapbl OCYIIECTBISCT TEKYIIEe PYKOBOACTBO, KOTOPOE BKIIFOYACT: CHCTEMATH-
YeCKUE KOHCYJIbTAllMU C IEJIbI0 OKa3aHUs OPTaHU3aIllMIOHHON W HAyYHO-METOINYECKOW MOMOIIH CTYICH-
Ty; KOHTPOJIb HaJl BBIIIOJHEHUEM pabOThl B YCTaHOBIIEHHBIC CPOKH; ITPOBEPKY COAEp KaHUS B opopmiie-
HUS 3aBEPIICHHON pabOTHI.

Konmponvnaa domawnsas paboma BBIIONHACTCS 00YYaIOIMMCS CAMOCTOSTENBHO U JIOJDKHA OBITH
IpeJICTaBjIeHa K MPOBEPKE 0 Hayasla IK3aMEHAIIMOHHON CECCHH.

OO0yuaromuecsi, He BBITIOJIHUBIINE KOHMPOIbHblE 0OMAWHUe padbomul, K cAade (3a4eTa) sK3aMeHa
He jomyckaiorcs. Pabora momkHa ObITh akKypaTHO odOpMJIeHa B MEYAaTHOM WJIM NMHUCHMEHHOM BHJE,
yoOHa /715l POBEPKHU M XPAaHCHHUS.

9. Hepeqeﬂb I/IH(l)OpMaIII/IOHHBIX TeXHOHOFHﬁ, HCI0JIB3YyEMBIX
MpH OCYHIeCTBJICHUH 06p330BaTe.]IbHOFO nmpomecca mo JTMCHMIIJIMHE

JUisl yCTIEIHOT O OBJIQJICHUS TUCLMITIIMHOM MCIIONIBb3YIOTCS ClIeAYIOINE HHPOPMALMOHHBIE TEX-
HOJIOTUU OOyUYEHUS:

e [lpu npoBeneHUU JISKIMH HCHONB3YIOTCS MPE3CHTalMu Marepuana B mporpamme Microsoft
Office (PowerPoint).

* [lpakTuueckue 3aHATHE MO JUCHUIUIMHE MPOBOJATCS C TNPUMEHEHHEM HeoO0X0IUMOro
METOJIMYECKOr0 MaTepHasa (METOANYECKUe yKa3aHusl, CIPABOYHUKH, HOPMATHUBBI U T.I1.).

Jlexuu mpoBOJATCS B YUEOHBIX ayuTOpHsX. IIpakTHueckue 3aHsATHS IPOBOJATCS KaK B y4eOHBIX
ayUTOPHUSX, TaK U B KOMIIBIOTEPHOM KJIacce ¢ MCIOJIb30BaHUEM CHELMaNbHBIX Iporpamm. [Ipu mpose-
JI€HUU MPAKTUYECKUX 3aHATHH CTYIEHTHI UCIONIB3YIOT YUeOHO-METOINYECKYIO JIUTEPATypy, IPU HE00X0-
JMMOCTH BbIJIa€TCs pa3/laTOUHbIN MaTepual: TabauIbl, 3aJaHHsI.

TecToBBII KOHTPOJIb 3HAHUM MPOBOAUTHCS B YUeOHON ayTUTOPUHU C BblAayel 3a71aHuil Ha Oymax-
HBIX HOCUTENSIX, @ TAK)KE B KOMITBIOTEPHOM KJIacce.

WHbopmaTuBHO-pa3BUBAIOIINE TEXHOJIOTUN O0YUYEHHs MCIOIb3YIOTCS B OCHOBHOM C YYETOM pa3-
JMYHOTO COYETAHUS TPATUIIMOHHBIX (GOpM (JIEKLHUS M MPAKTUUYECKOE 3aHATHE, KOHCYIbTAIIHs, CAMOCTOS-
TeNbHas paboTa).

YHuBepcurer obecrieueH HeOOXOAMMBIM KOMIUIEKTOM JHMIIEH3MOHHOTO MPOTrpaMMHOI0 olecrede-
HUS:

®  CEMEHCTBO KOMMEPYECKUX OTEPAIIMOHHBIX cucTeM ceMelicTBa Microsoft Windows;

e oducHsIif naker npunoxxenuit Microsoft Office;

e [porpamMMHas cucTema aJjii OOHapyXEHHUsSI TEKCTOBBIX 3aMMCTBOBAHMN B YU€OHBIX U HAYYHBIX
paborax «AHTHIUTaruat.BY3».

10. Onucanue MaTepuaIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOIi 1JIs1 OCYIIECTBJIEHUs 00pa3oBa-
TeJbHOI'0 NMPoLecca Mo JUCIUIJINHE

Peanu3anus yueGHOTO mporiecca OCyIECTBISIETCS B CHEIMATBHBIX YIEOHBIX ayAUTOPUSIX YHUBEP-
CUTEeTa JUISA IPOBEICHUS 3aHATUH JICKIIMOHHOTO THIIA, MPAKTHYECKUX 3aHSATHH, TPYNIIOBBIX U WHAUBHIY-
QIBHBIX KOHCYJIBTAIUN, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTecTaluu. Bce ayuTopun yKOMILIEK-
TOBAHbI CIEIHUATH3UPOBAHHOW MEOENbI0 M TEXHHUYECKUMH CPEACTBAMH OOYUYCHHS, CIYXKAIUMH s
npencTaBicHuss ydeOHON uHpopMaruu Oonbinoi aygutopun. [Ipm HeoOXomumMocTH 00ydaroImuMCs
MpeaIaraloTcss Habophl IEMOHCTPAIMOHHOTO 000PYIOBAaHUS U YUEOHO-HATIISAHBIX MMOCOOMIA, oOecrieun-
BaIOIME TEMATUYECKUE WILTIOCTPALIUH.
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CamocrosiTenpHast paboTa 00y4YaroNIMXCsl BBHITIOMHSAETCS] B CIICIIMATN3UPOBAHHON ayJAUTOPUH, KO-
Topass 00opyaoBaHa y4eOHOM MeOeNnblo, KOMIBbIOTEPHON TEXHUKOH C BO3MOKHOCTBIO MOJKIIOUYCHHS K
cetu «MHTEpHET» U 00ECTIEYEHNEM JOCTYIA B ANEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CpEely
YIIITY.

EcTh momenienue A1 XpaHeHUs: ¥ MPOPHIAKTHYECKOTO 00CITYKUBAHUS y4eOHOTO 000pYyTIOBaHHUS.

TpeboBanus K ayIUTOPUSIM

HanMmeHoBanue crieliiaiIbHBIX IOMEIICHHI
Y TIOMCIICHUH JJIs1 CAMOCTOSITEIIBHON PabOThI

OCHaH.IeHHOCTb CIICIIUAJIBHBIX TTOMEIICHUIA
Y OMEIICHMH JJI1 CaMOCTOSTEILHOM paGOTLI

[Tomenienue nis TEKUUOHHBIX 3aHITHM,
TPYIIIOBBIX W HWHIUBUIYAIbHBIX KOH-
CyJIbTalliid, TEKYyIEH U MPOMEXYTOU-
HOW aTTeCTaluu.

[lepenocHass MyJabTUMEIUAHAS
(mpoexTop, 3KpaH).
VYyeOnast mebenb

YCTaHOBKa

[Tomenienue uisi IPOBENECHUS IPAKTHU-
YECKUX 3aHATUH, IPOMEXKYTOUHOM aTTe-
CTaLMH.

Crosibl KOMIIBIOTEpPHBIE, CTYNbs. [lepconanb-
HbIC KOMIIBIOTEPEL. Beixoxa B IHTEpHET.

[TomereHust JUIss CaMOCTOSTENBHON pa-
0OTHI

Cronbl, cTynbs, 3KpaH, Ipoektop. PaGouune
MecTa CTYJIEHTOB, OCHAIICHBI KOMITBIOTEpaMH
C BBIXOJIOM B ceTh MIHTEpHET W 3JIEKTPOHHYIO
WH(POPMAITMOHHYIO 00pa30BaTEIILHYIO CpPEy.
OUNOC ynusepcurera

[Tomemenue ayiss XpaHeHUS W MPOQU-
JAKTUYIECKOTO 0OCITy)KUBAHUS y4eOHOTO
o0opymoBaHUs

Pacxomubpie MaTepuanbl Il peMOHTAa U 00-
CIIy’)KUBaHUS TEXHUKU. MecTa sl XpaHeHHS
000pyI0BaHUS
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