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1. O6wue nonoxkeHusa

Jucuunminna «MaTeMaTHKa» OTHOCUTCS K 0a30BOM 4acTH yueOHOTO TIaHa, BXOJIAIIETO B COCTaB 00pa-
30BaTeNIbHON TTporpamMmsl Beiciero oopazoanus 09.03.03. [Ipuxknannas napopmaruka (mpoduiis —
LlndpoBas 3KOHOMHKA).

HopmatuBHO-MeTOIMYecKOi 6a30i 7151 pa3paboTku pabodeil mporpaMMbl Y4eOHOM JTU CIIMTUIMHBI
«MaremaTtukay ABISIOTCS:

o ®denepanbHblii 3akoH «O0 oOpazoBanuu B Poccuiickoit denepanuny», yTBEPKICHHBIA MpUKa-
30M MuHoOpHayku PO No 273-D3 ot 29.12.2012;

o [Ipuka3z Munob6puayku Poccuu Ne 301 ot 05.04.2017 r. O6 yTBepKIeHUH TOPsIIKA OpTaHHU3a-
IIMX U OCYIIECTBICHUS 00pa30BaTEIBLHOW NEATEIHLHOCTH MO 00pa30BaTeIbHBIM MPOTPAMMAM BBICIIETO
oOpa3oBaHus - MporpaMMamM OakajiaBpuaTa, porpaMMaM CHelralnTeTa, IporpaMMaM MarucTpaTyphl.

o @enepanbHblii TOCYJAapCTBEHHBIN 00pa30BaTeNIbHBIN CTaHAAPT BBHICIIETO OOpa3OBaHUA IO

HarnpasieHuto noarotoBku 09.03.03 «IIpuxnamnnas wHpOpMaTHKa» (YpOBEHb BBICIIETO O0pa3oBaHUS
OakanaBpuaT), YTBEpKICHHBIN Npuka3oM MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit denepa-
uuu ot 19 centsiops 2017 r. N 922;

e YyeOHbI TUIaH 00pa3oBaTENbHONW MPOrPaMMbl BBICIIETO OOpa30BaHUS HaIpaBJICHUSA
09.03.03 — Ipuxmagnas uapopmaruka (mpodmis — [{udposast 3KOHOMHKA) MTOATOTOBKH OaKaJIaBPOB TI0
OYHOM M 3a04yHOU Qopmam o0yueHus, ogodpenHoro YuenoiM coBetroM YIJITY (Ilpotokon Ne 2 ot
25.02.2020).

OOyuenne mo obpazoparenbHOU mporpamme 09.03.03. Ilpuknagnas wapopmaruka (podmis —
[{udpoBas 5KOHOMHUKA) OCYIIECTBIISICTCSI HA PYCCKOM SI3BIKE.

2. [lepeyeHb IUIAHNUPYEMBIX Pe3yJIbTATOB 00y4YeHHS MO TUCIUIIUHE, COOTHECEHHBIX C MJIAHUPYe-
MBIMH pe3yJbTATAMHU 0CBOEHHS 00pa30BaTeIbLHOMH MPOrpaMMbl

[TnanupyeMbIMu pe3ynbTaTaMyd OOy4YeHUS MO AUCHUIUIMHE SBISIOTCS 3HAHUS, YMEHHUS, BIAJCHUS
W/WIN OTIBIT JIESTELHOCTH, XapaKTEePU3YIOIINE 3TaIlbl/ypOBHH (POPMHUPOBAHUS KOMIIETEHIMI U obecre-
YHMBAOLIUE JOCTH)KEHHUE MJIAHUPYEMBIX PE3yIbTaTOB OCBOCHUS 00pa30BaTEIbHON MPOTrPaMMBI B LIEJIOM.

Lenab ocBoeHMs AMCUMIUIMHBI COCTOUT B ()OPMHUPOBAHUU CIIOCOOHOCTH MPUMEHSATH METOJbI Ma-
TEMaTUYEeCKOr0 aHajau3a U MOJIEIUPOBAaHUS B MPO(ECCHOHAIBHON NEesATeIbHOCTH, MIPU ITOM MpenoaaBa-
HUE CTPOUTCS UCXOJS U3 TPeOyeMOro YpOBHSI MOATOTOBKU O0yYarOIINXCS.

3agaumn AUCHUNIMHBI:

1. CooOumuTh 00y4aromuMcsT TEOPETHUECKHE OCHOBBI MaTeMaTHKH, B 00beMe, HeOOXOIUMBIE IS
U3y4eHUs OOIlEeHAYYHbIX, OOIIENHKEHEPHBIX, CIEHUANbHbBIX AUCLUUIUIMH, a TaKKe JAlolue BO3-
MO>KHOCTb PUMEHEHUS X B IPO(ECCUOHATIBHON JESITEbHOCTH.

Pa3BUTH HABBIKH JIOTMYECKOTO M AJITOPUTMHUYECKOTO MBILICHUS.
3. O3HaKOMHUTH OOYYAIOLINXCS C POJBHI0 MAaTEMAaTHKU B COBPEMEHHOH JKU3HU U TEXHUKE, C Xapak-
TEPHBIMHU YepPTaMHU MaTEMaTHYECKOT'0 METO/1a M3YUEHHUs MPUKIAIHBIX TPO(ECCHOHATBHBIX 3a7ay.
4. BelpaboTaTh YMEHHE CaMOCTOSITENIBHO pa30uparbcs B MATEMaTHYECKOM armapaTe, IpUMEHIEMOM
B JINTEpAType, CBA3aHHON ¢ Oynyiieil npodheccuoHaIbHON AEATENbHOCTHIO 00YUYaIOIIMXCS.
5. Hayuuth onepupoBaTh aOCTpaKTHBIMH OOBEKTAMH M aJ€KBATHO YHNOTPEOJATH MaTeMaTHYeCKUE
MOHSATUSA U CUMBOJIBI /17151 BEIPAKEHUSI KOJIMYECTBEHHBIX M KAYECTBEHHBIX OTHOIICHUIA.

IMpouecc u3yyeHusi JUCUMILIMHBI HANpaBjieH HA (GopMupoBaHMe cjeayrOmmMXx odmenpodec-
CHOHAJIbHBIX KOMIIETCHIMIA:

— OIIK-1 cmocoObHOCTH TPUMEHSATH METOJIBI MATEMATHYECKOTO aHAIM3a U MOJICIIMPOBAHUS, TEOPE-
TUYECKOTO M AKCIIEPHUMEHTAIBHOTO MCCIIEOBAHUS Ul pEIIeHUs 33734 NpoQecCHOHaIbHON AeATelbHO-
CTH.

B pesyabTare n3y4eHusi JMCHMIIJIMHBI 00y4AIOMINICS JOJIKEH:

3HaThb: 0a30BbIe MOHATHUS U MaTEMaTHUYECKUE METObl: MAaTEMAaTUYECKOT0 aHaJIN3a, JINHEHHOH all-
re0pbl, aHATUTUYECKOH T'€OMETPUM, OCHOBBI TEOPUH OOBIKHOBEHHBIX TU((PEpEHIIMAIBHBIX ypaBHEHUH
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JUTSL pellieHus 3a1a4 mpodeccnoHaNbHOM e TeTbHOCTH.

yMeTh: aJICKBaTHO yNMOTPEOISITh MaTEMaTHUECKUE MOHITHUSI U CUMBOJIBI JUIS BBIPAXKEHHS KOJIUYe-
CTBEHHBIX U KaU€CTBEHHBIX OTHOIICHUH; TOBOJAUTH PEIICHUS 3aJ]1a4 JO MIPUEMIIEMOTr0 IIPAKTUYECKOTO pe-
3ynbTara — uncia, GyHkuuu (ee rpaduka), TOYHOrO KaueCTBEHHOTO BBIBOJA C IPUMEHEHHEM a/IeKBAaTHBIX
BBIYUCIIUTENIbHBIX CPEICTB, TA0JINII, CIPABOYHUKOB MPU TEOPETUUYECKOM U IKCHEPUMEHTAIHHOM HCCJIe-
JIOBaHUH.

BJIQ/IE€Th: JOCTYITHBIMU METOJAMH MaTeMaTH4YECKOTO aHaan3a, aHATUTHYECKOM TreoMEeTpHH, Ju-
HEHHOM anredpbl, MPU PEelIeHUH TUIIOBBIX U MPOCTEHIINX 33aa4 MPo(ecCuOHAIbHOM 1eATeTbHOCTH.

3. MecTo AUCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jannast yyeOHas TUCHUIUIMHA OTHOCUTCS K 00s3aTeNbHBIM JAUCLUUIUIMHAM Y4eOHOTO IUIaHa, YTO
mo3BoJIsieT chOPMUPOBATH B TIpoliecce o0ydeHus y OakaiaBpa OCHOBHBIC 0oOIIenpodeccCHoHaNbHbIC 3HA-
HUS U KOMIIETEHLIMU B paMKaX BbIOpaHHOTO Mpoduiisi U mpoecCHOHAIbHOIO CTaHAapTa.

OcBoeHMe JaHHOW JUCHUILIMHBI SABISETCS HEOOXOIUMON OCHOBOM JJIsl MOCIEYIOIIETO N3YUEHUS
mucturaud OITOIT n HanMcanus BBIMYCKHOW KBaTU()UKAITMOHHOM PaOOTHI.

Hepeqeﬂb 0666‘1’16111/[661}01141/1)6, conymcmeyiou;ux u 06ecneuu6aeMblx 0ucuunﬂuH
O0becnieynBaroIme ConyTcTByIOUIME Ob6ecrieynBaemMble
1. ®dusnka MareMaTnueckoe MOJEIUPOBAHUE

VYKazaHHbIE CBSI3U AMCLUIUIMHBI JAIOT OOY4YalOLIeMyCsl CUCTEMHOE MpEACTaBICHUE O KOMILIEKCE
u3ydaeMbix guctumuimH B cootrBercTBuu ¢ ®I'OC BO, uto obecneunBaeT TpeOyeMblid TEOPETHUUECKUN
YPOBEHb U NMPAKTHUECKYIO HAIIPABJICHHOCTb B CUCTEME 00y4eHUs U Oyayliel AesaTelbHOCTH BbIITYCKHHKA.

4. O0beM AMCHUILIMHBI B 3a4eTHBIX eAUHUIAX C YKa3aHHeM KOJINYeCTBA aKaJeMHYeCKHX YacoB,
BbIJIeJICHHBIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢ npenojaasaresieM (110 BUIaM y4eOHBIX 3aHSI-
THIT) 1 HA CAMOCTOSATEJIbHYI0 Pa00Ty 00y4ar0IMXCs

OO011ast TPyI0EMKOCTh TUCITUTLTHHBI
Bcero akageMmnyeckmux 4acoB

Buz yue6Hoi paboTbI

ouHas (opma

3ao4Has popma

KonTakTHasi pa6oTa ¢ npenoaaBarejeM™: 88,6 18,9
nekuuu (JI) 36 8
npaktudeckue 3anatus (I13) 52 10
naboparopusie padbots (JIP) - -
WHBIE BUJIbI KOHTAKTHOM pabOTHI 0,6 0,9
CamocrosiTe/ibHas padoTa 00yyalouuxcs: 127,4 197,1
M3y4YEHUE TEOPETUYECKOTr0 Kypca 32 65
MOJITOTOBKA K TEKYIIEMY KOHTPOJIIIO 56 100
KOHTpOJIbHast paboTa - 19,7
MOATOTOBKA K MPOMEXYTOYHOM aTTecTalinu 39,4 12,4

Buja npoMeKyToOYHOM aTTecTalMu:

3auer, SK3aMeH

3auer, IK3aMeH

O01mas Tpy10eMKOCTh

6/216

*KontakTHas paboTa 00yJaroUmIuxcsl ¢ MpemnoiaBaTeieM, B TOM YHCIE ¢ MPUMEHEHHEM TUCTAHIIMOHHBIX 00pa30oBaTEIbHBIX
TEXHOJIOTHH, BKIIIOYAET 3aHATHS JIGKIMOHHOTO THUIMA, U (WJIN) 3aHATUS CEMHUHAPCKOTO THIIA, TaOOpaTOPHBIC 3aHATHS, U (WIH)
TPYTIIOBBIE KOHCYIBTALNH, U (MJIM) HHAUBUIYaIbHYIO paboTy 00yJaromerocsi ¢ mpenojgaBareieM, a TakKe aTTeCTalllOHHBIE
HCTIBITAHNS TIPOMEXKYTOYHOH aTTecTannu. KoHTakTHas paboTa MOKET BKIIIOYATh MHBIE BUABI y4eOHOW IeATETbHOCTH, Tpeay-
CMaTpHUBAOIIUE TPYIIIOBYIO U HHAWBHIYAIbHYIO pab0OTy 00ydaromuxcs ¢ mpenogasareneM. Yacsl KOHTAKTHOW paboTHI ompe-
nemstores [TonoskeHueMm 00 opraHM3anMy ¥ NMPOBEJCHUN KOHTAKTHON paboThHI MpH pean3anui 00pa3oBaTeIbHBIX IPOTPaMM
BBICIIEro 00pa3oBaHus, yTBEPKICHHBIM YueHbIM coBeToM YIJITVY or 25 ¢espans 2020 roxa.



5. ConeprkaHue TMCUUILIHHBI, CTPYKTYPHPOBaHHOeE N0 TeMaM (pa3/aesiam)
€ YKa3aHMEeM OTBEeICHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKHUX YaCOB
5.1. TpynoeMKoOCTH pa3iejioB JUCHHNIHHBI

o4Has ¢opMa 00y4eHHUsI

Ne HaumenoBanue paznena S CamocrosiTenbHas
Jl | TI3 | JIP | xOHTaKTHOM
1/ JTUCIAILINHEL paborta
paboThI
1 | Iuneiinas anre6pa 6 | 6 - 12 10
2 | Bekropnas anrebpa 6 6 - 12 10
3 | AHanuTHUYeCKask TEOMETPUS 6 6 - 12 10
4 | Hayama MaTeMaTH4YeCKOro aHajiu3a,
¢dbyakuun ogHoM nepemennou (POIT), 6 | 14 - 20 20
TIpeJies, HeMPEPhIBHOCTh, TPOU3BOTHAS
5 | Unrerpansaoe ucuncnenne OOIT 8 | 14 22 26
6 | O6pikHOBEeHHBIC TU(DPEepeHIIMATIbHBIE 4 6 10 12
YpaBHCHHS
HToro no pazgenam: 36 | 52 - 88 88
KonTponbHas padbota - - - - -
[TpomexxyTouHas aTTectanus - - - 0,6 39,4
Bcero 216
3a04yHas popma 00ydyeHus
Bcero
Ne . | CamocTosaTenbHas
HaumenoBanue pazaena qucuurmnunel | JI | 113 | JIP | koHTakTHO#
/T paborta
paboThl
1 | Jluneiinas anreOpa 1 1 - 2 20
2 | Bekropnas anrebpa 1 1 - 2 20
3 | AHamuTHUYECKas T€OMETPHUs 2 2 - 4 24
4 | Hayana MmaTeMaTHueCKOTO aHaIIK3a,
¢bysakuu ogHo nepemenHoi (POIN), 15 9 ) 35 24
npeJien, HeMpepbIBHOCTh, MPOU3BO/-
Hast
5 | Unrerpanproe ucuncierrne OOIT 15 2 3,5 37
6 | OObikHOBeHHBIE MU (hepeHInaTbHbIe 1 9 3 40
YpaBHCHHUS
HToro no pazgenam: 8 10 - 18 165
KonTponbaas padbota - - - 0,3 19,7
IIpomexxyTouHas arrectaus - - - 0,6 12,4
Bcero 216

5.2. Conep:xkanue 3aHATHH JEKIHOHHOT0 THIIA

Pa3nen 1 Jluneiinas aareopa
Martpuiibl: OCHOBHBIE IOHSTHS U ONpeiesieHus. JInHelHble onepaly HaJl MaTpULIAMU.
Brruucnenne onpenenureneit. Y muoxxenue matpui. O6paTtHas matpuia. CucteMbl
JIMHEWHBIX YPAaBHEHUN: OCHOBHBIE MOHSTHS U METO/IbI UX PEIICHHUS.
Pa3zgea 2. BekTopHasi anreopa
['eomeTpuueckoe U aHATUTUYECKOE MOHATUS BeKTOpa. JInHelHbIe onepanuu HaJ BekTopaMu. CKajsipHoe,
BEKTOPHOE, CMEIIAHHOE MPOU3BEICHUSI BEKTOPOB, UX TEOMETPHUUYECKUI CMBICIL.



Pa3nes 3. AHannTH4yeckasi reoMeTpus.
CriocoObl 3a1aHus ypaBHEHHUSI PSIMON Ha TJIOCKOCTH B JIEKApTOBOM cucTeMe KoopauHat. Kpuseie BTopo-
ro nopsijka (OKpyKHOCTb, JUIUIIC, runepOoia, napadosa).

Paznean 4. Hauasa maTeMaTH4ecKOro aHajan3a, QyHkiuu oauoi nepemennoi (©®OII), npe-
AeJ1, HeNPepbIBHOCTD, IPOU3BOIHAS.
OyHKIUM OJHOM MepeMeHHOMN: 00J1acTh omnpeAeaeHus, npeaen GpyHKIUY, HENPepbIBHOCTb, KiIaccupuka-
U Touek paspbiBa. [IponsBonnas u nuddepennuan GyHKIUN, TEOMETPHUECKUN U (PU3HUECKUIN CMBICIL.
ITponzBosHble BeIcHIMX NOPAAKOB. MccienoBanue rpadukoB ¢pyHkuuid. Pemenue 3agay Ha SKCTpeMyM.

Pa3nes 5. UnterpanbHoe ucuucienue @OIL
IToHsATHE HEeonpeneaEHHOr0 NHTErpaja, OCHOBHbBIE CBOMCTBA, OCHOBHBIE METO/Ibl HHTEIPUPOBAHMSL.
OmnpeneneHHbI HHTETPa, €ro FTeOMETPUIECKHIA CMBICI U CBOMCTBa, (hopmyia Hetorona —Jleiibnuna.
ITpunoxenus onpenenenHoro uarerpaia. HecobcTBeHHbIE HHTErPaIbI.

Paznen 6. O0bikHOBeHHBbIE T (epeHINAIbHbIE YPABHEHHUS
OObikHOBeHHBIE nu(depeHITnaNbHbIC YPaBHCHUSA: OCHOBHBIC MOHATHSA, Kiaccudukanus. [uddepenm-
aJlbHBIC ypaBHEHHs mepBoro nopsaka. OOmiee u yacTHOe pemeHust AudQepeHnnanbHOT0 ypaBHEHHUS.
Jlunelinsle nuddepeHnnanbHble ypaBHEHNS BTOPOTIO HOPSIIKA € IOCTOSHHBIMU KO3 UIIEHTaMH.

5.3. Tembl U popMBbI 3aHATHI CEMUHAPCKOT0 THIIA
Y4eOHBIH MITaHOM 110 AUCIHUILIMHE TPEIYCMOTPEHBI IPAKTHYECKHE 3aHATHS

Ne HanmenoBanue paznena dopma IpoBEACHUS TpynoéMkocTb, yac
- JUCLUIUIMHBL (MOJYJIs1) 3aHATUSA OYHas 3a04yHas
1 | Jluneiinas anreOpa npakTryeckas pabora 6 1
2 | Bekropnas anrebpa npaKkTHYeckas paboTa 6 1
3 | AnamuTHueckas reoMeTpus npakTryeckas pabora 6 2
Hauana maTremaTudeckoro aHanusa, QyHk-
4 | uuu onnou nepemennou (DOII), mpexnenn, pakTHU4eckast padbora 14 2
HEeNPEPbIBHOCTh, TPOU3BOIHAS
5 | NurerpanpHoe ucuncinenue GOII pakTH4eckas pabora 14 2
6 OO0bIkHOBeHHbIE U DepeHIaTbHbIE IpaxTHYecKas paboTa 6 2
ypaBHEHMSI
Hroro: 52 10
5.4 [leraau3anusi caMOCTOATEJIbHOI padoThl
Ne HaumenoBanue paznena Buz camocrostensHOU TpynoemMkocTb, yac
B JUCIUIUIAHBI (MOJYJIs1) paboThI OuHas 3a04Has
1 | Pazpen 1. JIunelinas anrebpa IloaroroBka K Tecty 10 20
2 | Paznen 2. BekTopHas anredpa IlonroroBka K Tecty 10 20
3 | Pazgen 3. AHanuTrdeckast reoMeTpust ITonroToBka K Tecty 10 24
Paznen 4. Hauana marematnueckoro ana- | I[Toarotoska k tecty
4 | M3, (GyHKIMH OJTHOM EpeMEeHHOU 20 24
(®POII), npenen, HENPEPBHIBHOCTh, TPOU3-
BOJIHAS
Paszgen 5. HHurerpanbHoe wucuncnenue | [loaroroska k tecty
5 26 37
@OOI1
5 Paznen 6. O6bikHOBeHHbIE Tuddepeniy- | [lonroroBka kK Tecty 12 40
aJIbHBIC YPaBHEHUS
Beinonnenue noMaisen
7 | KonrponpHas pabota KOHTPOJIbHON paboTHI (J1st - 19,7
obyyaromuxcst U30)
8 | IloarotoBka K MPOMEXYTOYHOM arrecta- | M3yueHue JeKIIMOHHOTO 39,4 12,4




Ne HanmeHnoBanue pasnena Bug camocrositenbHOM TpynoemMKkocTh, yac
- JTUCHUTITUHBI (MOYJIs1) paboThI O4YHas 3a04Hast
1 (3a4ery, IK3aMeHy) MaTepuaia, JUTepaTypHbIX
HMCTOYHHKOB B COOTBET-
CTBUU C TEMAaTUKON
Hroro: 127,4 197,1

6. Hepeqenb y'{eﬁno-MeTounquRoro odecrnevyeHHus Mo JAUCHHUILJINHE. OcHoBHas 1 JOIMOJTHUTEC/IbHAA

JuTeparypa
Ne ABTOp, HAUMEHOBaHUE Ton u3a- IIpumeuanue
n/n HUS
OcHoBHas1 yueOHas JIuTEpaTypa

1 | XKykosckas, T.B. Bricmas maTtemaTuka B mpuMepax W 3ajgadax : 2017
yuebHOoe mocobue : B 2 u. / T.B. XKykosckas, E.A. MonokaHoBa,
AU. YpycoB ; TamOOBCcKkMI roCyIapCTBEHHbIM TEXHUYECKUH YHU- oTHOTeKCTORII
BepcuteT. — Tam00B : TaMOOBCKHIT TOCYIapCTBCHHBIN TEXHUUECKUN JOCTYII IIPH BXO-
yausepeuteT (TI'TY), 2017. — Y. 1. — 130 c. : mi1. — Pesxxum gocryma: Zi¢ TIO JIOTHHY H
o MTOJIITUCKE. — URL: napoio*
https://biblioclub.ru/index.php?page=book&id=498922— bubGmnuorp.:
c. 127. — ISBN 978-5-8265-1710-9. — TekcT : 31eKTPOHHBIH.

2 | XykoBckas, T.B. Beicmias maremMaTuka B IpUMepax W 3ajadax: 2018
yueOHOe 3IeKTpoHHOoe u3nanue : B 2 yactsax / T.B. XKykoBckas,
E.A. MonokanoBa, A.W. YpycoB ; TamboBCcKkuii rocyaapcTBEHHBIN
TEXHUYECKMI yHMBEpCHTET. — TamO0oB : TamOOBCKMI Tocymap- Hommorexcrosbiid
cTBeHHbIN TexHndeckuid yausepcuter (TI'TY), 2018. — Y. 2. — 161 ﬂ;::{?ﬂlggﬁlfyxg
c. : Tabm., rpadp. — Pexum nocryma: no mnoamucke. — URL: napormo*
https://biblioclub.ru/index.php?page=book&id=570339— bubnuorp.
B kH. — ISBN 978-5-8265-1709-3. - ISBN 978-5-8265-1885-4 (u. 2).
— TeKCT : 3JEeKTPOHHBIN.

3 | Jlynry, K.H. Briciias MaTemaTuka: pyKOBOJICTBO K PEIIEHUIO 3a]1a4 2013
/ K.H. Jlyary, E.B. Makapos. — 3-¢ u3z., nepepad. — Mocksa : ®us- ToTHOTEKCTORLII
MatiuT, 2013. — Y. 1. — 217 c. — Pexxum noctyna: mo moJmnucke. — JIOCTYI IIPU BXO-
URL: https://biblioclub.ru/index.php?page=book&id=275606 (mxara Jie TIo JIOTHHY ¥
obpamenus: 10.02.2021). — bubauorp. B k. — ISBN 978-5-9221- napomo*
1500-1. — TexcT : AIIeKTPOHHBIH.

JlonoJiHuTeIbHASL YUeOHas1 JIUTepaTypa

4 | Bmoun A.1O., Muxanesa JI.B., Myxuna B.M. u ap. Beicmas mare- 2009
matuka. CTaHnapTHble 3a7auu ¢ ocHoBamu Teopuu. — CII6. Uzn. 655
«Jlanp».2009

5 | Jlynry, K.H. Beiciias MatemaTuka: pykoBOJCTBO K PELICHUIO 3aa4 2018
/ K.H. JIyury, E.B. Makapos. — 3-e uz., nepepad. — Mocksa : ®us- TlomnoTeRCTOBKIA
MaTiauT, 2013. — Y. 1. — 217 c. — Pexxum octymna: no noamnucke. — H;ec?(f)nngg E}f;ﬁ
URL.: https://biblioclub.ru/index.php?page=book&id=275606— bu6- napomo*
auorp. B KH. — ISBN 978-5-9221-1500-1. — TekcT : 3JeKTPOHHBIH.

6 |I'ycak, A.A. Beicmias maremaTuka : y4eOHMK : B 2 Tomax /
A.A. T'ycak. — 7-e u3a. — Munck : TerpaCuctemc, 2009. — Tom 1. — IlonHOTeKCTOBEIH
544 c¢. : wun. — Pexum pocryma: mo moamucke. — URL: 2009 HOCTYIL TIH BXO-

. . . JI€ 110 JIOTUHY U

https://biblioclub.ru/index.php?page=book&id=572287. -  bud-

muorp.: ¢. 529. — ISBN 978-985-470-938-3. — TekcT : 271€KTPOHHBIH.

napoJo*

*- MMPEKAC UCM l'[pOfITPI 1O CCBIJIIKEC, HCO6XOIII/IMO BOIWTH B CUCTEMY



https://biblioclub.ru/index.php?page=book&id=498922
https://biblioclub.ru/index.php?page=book&id=570339
https://biblioclub.ru/index.php?page=book&id=275606
https://biblioclub.ru/index.php?page=book&id=275606
https://biblioclub.ru/index.php?page=book&id=572287

OyHKIIMOHUPOBAHHE 3JIEKTPOHHOU MH(DOPMAITMOHHO-00pa30BaTEIbHONM Cpe/ibl 00eCcTIeYBAETCS CO-
OTBETCTBYIOIIIMMHU CPEACTBaMHU MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH.

JJIeKTPOHHBbIEe OUOJIHOTEYHbIE CHCTEMBI
Kaxnp1ii oOydaromuiics obecriedeH AOCTYIOM K 3JEKTPOHHOM Ombmuorednoit cucreme YIJITY
(http://lib.usfeu.ru/), 3BC Usnatenscta Jlans http://e.lanbook.com/, DBC YuuBepcurerckas 6ubIHOTEKA
onain http://biblioclub.ru/, conepxammx u3aaHUs MO OCHOBHBIM HM3y4aeMbIM JUCIMILIMHAM U CHOPMHU-
POBaHHBIX T10 COTTACOBAHMIO C MPABOOOIAATENAMH YUeOHOM 1 y4eOHO-METOIMIECKOM INTEPaTyPHI.

CnpaBouHbie 1 HHGOPMALMOHHbIE CHCTEMbI
1. CnpaBouno-nipaBoBas cucteMa «Koncynbrant [Imrocy.
2. UadopmannonHo-1paBoBoii moprai ['apant. Pexum goctyna: http://www.garant.ru/
3. baza nannbix Scopus komnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbubie 6a3b1 JAHHBIX

1. ndopmanmoHHbie cucTeMbl, 0aHKU JaHHBIX B O00JIACTH OXPaHbl OKPY’KaIOILIEH cpebl U MpU-
poaononb3oBanus — Pexxum goctyna: http://Munnpupoaspo.pd

2. HNudopmanmnonHas cHUcTEMa «TEXHOPMATHB». — Pexum JocTyna:
https://www.technormativ.ru/;

3. Hayunas snextponnast oubimoreka elibrary. — Pexxum moctyna: http://elibrary.ru/ .

4. TIporpammsl aiist okosioroB ECOReport. — Pesxxum nocryna: http://ecoreport.ru/;

5. Undopmannonnsie  cucrembl  «buopasHoobpazue Poccum». —  Pexum  mocryna:
http://www.zin.ru/BioDiv/;

HopMaTuBHO-nIpaBOBbIE AKTHI
1. Tpaxnmanckuii kogekc Poccuiickoit @eneparuu ot 30 HOs10pst 1994 roga N 51-D3
2. TIpodeccuonanpubiii ctanaapt 06.015 - " Cnenuanuct mo uHGOPMAIMOHHBIM CUCTeMaM",
YTBEPKJICHHbI ITpHKa3oM MUHHCTEpCTBA TpyJa U colualibHOM 3amuThl Poccuiickoit denepanuu ot 17
ceHTs0ps 2014 r. N 645H.

7. ®OH/I O1IEHOYHBIX CPEJCTB /Il IPOBEIeHNs MPOMEKYTOYHOH aTTeCTAIUN 00YUYAIOIIUXCS 10
AUCUHUILINHE

7.1. IlepeyeHb KOMIIETEHIUIi ¢ yKa3aHHEM 3TanoB UX (JOPMHUPOBaHUS B Mpolecce 0CBOEHHU 00pa-
30BaTEe1bHOM NPOrpPaMMbl
dopmupyemMble KOMIIETEHIIUN Bun u popma KoHTpoOIIS
OIIK-1 crnocobeH TpUMEHSTh ecTeCTBeHHOHAay4dHbie | | IIpOMesKyTOYHBIH KOHTPOJB: 3a4eT, K-
OOIIeNH)KEHEPHbIE 3HAHMs, METOJbl MAaTEeMaTUYEeCKOro | 3aMeH.
aHaM3a M MOJEIUPOBAHMS, TEOPETUYECKOrO M JKCHepH- | TeKYIHiAd KOHTPOJIb: TECTUPOBAHHUE, BbI-

MEHTAJIBHOI'O0 HCCJICIOBAaHUA B npo@eccpIOHaJILHOITI nes- | MOJHCHUC JOMAIIHMX KOHTPOJBHBIX 3a4a-
TEIbHOCTH HUl 1151 oO0ygarommxcs M30.

7.2. Onucanue nNoka3zaresieid M KpUTEPHEB OLIEHMBAHUSI KOMIETEHI[HI HA Pa3IHYHBIX ITaNaX UX
(opmupoBaHus, onucaHue MKAJ OLeHUBAHUS

Kpurepuii oueHuBanusi padorsl B cemecTpe AJIsl MOJYYECHUS 3a4eTa (IIPOMEXKYTOYHBIN KOH-
TpoJib popmupoBanust kommnerenmuii OIK-1)
3aumeno — 00yJarONUUCS IS TIOJIYYeHHs 3aueTa JAohkeH ycremrHo (Oonee 50 % 3amaHuil) BbI-
MOJIHUTH TECT MO KaXJAOMy U3 Pa3/eNioB, UTOTOBBIA Oalll BHICTABIAETCA KaK cCpelHe apu(MeTHIecKoe
0ayoB, HAOpaHHBIX B KaXKOM TECTE;
He 3aumeHo — XOTs Obl OJIUH U3 PA3JIeNIOB, U3YYaeMbIX B CEMECTpPE, HE OCBOEH OOydarolIMMcs
(BbImotHeHO MeHee 50% 3amanuii TecTa)


http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/
https://www.scopus.com/
http://минприродыро.рф/
https://www.technormativ.ru/
http://elibrary.ru/
http://ecoreport.ru/
http://www.zin.ru/BioDiv/

Kpurtepun oueHMBaHHS YCTHOIO OTBETA HA KOHTPOJIbHBIEC BONPOCHI IK3aMeHa (IIPOMeKYyTOY-
HbIil KOHTPOJIb (popmupoBanus komnerenuuii OIK-1)

OMIUYHO — JAH TIOJHbIN, Pa3BEPHYTHINA OTBET HA MIOCTaBJICHHBIN BOIPOC, I0Ka3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HAHHWHA 00 00BEKTE, TOKA3aTEeIbHO PACKPBITHI OCHOBHBIE MOJIOKEHHUS TEMBI; B OTBETE IPO-
CJIEXKUBAETCS YETKasl CTPYKTYPA, JIOTHUECKAs IOCIIEI0BATEIBHOCTD, OTPAXkKAIOIasl CyIHOCTb PACKphIBae-
MBIX MOHATHI. OKOHYATENbHBIN OTBET 1Aa€TCs C aJJEKBATHBIM MCIOJIb30BAHUEM HAyYHBIX TEPMHUHOB C I10-
ApOOHBIMU U 0€30IIMOOYHBIMM BBIKJIQJKaMHM, MIOKa3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh HA YTOUHSIO-
L{1€e BOIPOCHI;

Xopouwio — IaH NOCTAaTOYHO IIOJIHBIM, Pa3BEPHYTHIN OTBET HA IOCTABICHHBIN BONPOC. OTBET YETKO
CTPYKTYpPUPOBaH, JJOTHYEH, U3JI0KEH B TePMHUHAX Hayku. OJHAKO JOMYIIEHHl HE3HAUYUTEIbHBIC OINOKH,
CYIIECTBEHHO HE BIMSIOIIME Ha XOJ PELICHMs 3ala4d WU HEeI0uYeThl, UCIIpaBlIeHHbIE 00yJYaroIluMCs ¢
IIOMOUIBIO BOIIPOCOB IIPENOAABATEIIA;

Y0061emeopumenbHo — AaH HEMOJIHbIA OTBET, JIOTUKA U IOCJIEJ0BATEIIbHOCTh U3JI0KEHUS UMEIOT
CYIIECTBEHHBIE HapylIeHus. JlomyIeHbl OIMOKY B X0JI€ BHIIIOJIHEHUS 3aJaHNs, BCICICTBHE HEAOCTATOU-
HOr0 IOHMMaHMs oOyvaromuMcsi 0a30BBIX MOHATUHN mpenMeTa. B oTBeTe oTCcyTcTBYIOT BhIBOJBI. He B
IIOJIHOW Mepe IMPOAEMOHCTPUPOBAHBI YMEHHUsI pEIIaTh TUIIOBBIE 3a1a4M IIPEIMETA;

Hey0os1emeopumenbHo — 00yJaroLuiics 1eMOHCTPUPYET HE3HaHUE TEOPETHUECKUX OCHOB Ipe.-
METa, OTCYTCTBYIOT WJIH CAETaHbl HETPaBIJIbHBIC BBIBOBI M 0000IICHNS, 3aJaHNsI OMJIETa BBITIOJTHEHBI HE
IIOJIHOCTBIO WJIM HEMPAaBUIIbHO; HET OTBETOB Ha JIOMOJIHUTEIbHBIE BOIIPOCHL.

Kpurepun ouneHuBaHWsl BBINOJHEHUS] 3aJaHMH B TecTOBOH (opMe (TeKylIHil KOHTPOJIb
¢opmupoBanus komnerenmuii OIK-1)

[To uToram BBIMOJTHEHHS TECTOBBIX 3a/IaHUI OIIEHKA MPOU3BOJUTCS O YEThIpEXO0aIbHOMN HIKae.
[Tpu nmpaBUIIBHBIX OTBETAX HA:

86-100% 3amaHuil — OLIEHKA «OMIUYHOY,

71-85% 3amaHuii — OLIEHKA «XOPOULO»,;

51-70% 3amaHuii — OLIEHKA «)0081emME8OPUMENLHON,

MeHee 51% - oneHKa «Hey0081emeopumenbHo».

Kpurepun oneHnBaHusi AOMAalIHUX KOHTPOJbHBIX 3agaHuil (ajs odyqyarommxcss U30) (Te-
Kyluii KOHTpPo.ib ¢opmupoBanusi komnerenuuii OIK-1)

3aumeno — oOydarolMHCS JUIsl IOJyYEHHUs 3a4eTa M0 JOMAIIHEH KOHTPOJIbHON paboTe JOJKEeH
ycnemHo (6onee 50 % 3a1aHuil) BBIMOIHUTG 3a/laHUSI U3 KaXKI0TO pa3ziena, BXOIAIIEro B KOHTPOJIbHYIO;

He 3aumeHo — XOTs Obl OIMH U3 pa3JeNioB 3aJlaHusl K paboTe HE BBINOJHEH 00ydaromuMmcs (BbI-
nonHeHo menee 50% pazzaena).

7.3. TunoBble KOHTPOJIbHbIE 32/IaHUS WM HHbIE MATEPHAJIbl, HE0OX0AUMbIE 1JIsl OLeHKH 3HAHUIA,
YMEHHi, HABBIKOB M (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPHU3YIOIIMX dTANbl (JOPMUPOBAHUS KOM-
neTeHUM B Mpouecce 0CBOEHHUsI 00Pa30BaTeJIbLHON MPOrpPaMMbl

KoHTposbHbIe BONPOCHI K 3K3aMeHY (IIPOMEKYTOYHBII KOHTPOJIb)

1. ®ynknusa. Obnacts onpenenenust GyHkiuu. CBolicTBa U rpaUKU OCHOBHBIX DJIEMEHTAPHBIX (PYHK-
ITHH.

[Ipenen ¢pyukuuu B 6eckoneunoctu. [Ipenen GpyHkuum B Touke.

Bbeckoneuno mankie 1 0ECKOHEYHO OOJIBIITNE BETNYHNHEI.

[IpaBuiia mpenenpbHOro mepexo/ia (TeOpeMbl 0 TIpe/ieNie CyMMbI, TPOU3BEIEHUS, YaCTHOTO).
3amMeuaresnbHble npenensl. [Ipumepsr.

OyHK1MsI, HeMpepbIBHAs B TOUKe. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKIIUSX.

[IpousBoanas. 3amgaun, TPUBOASAIINE K MOHSATHIO MPOW3BOTHON. MeXaHWUECKUN CMBICI MPOU3BO/I-
HOH. ['eomMeTprUeCcKUil CMBICII IPOU3BOAHON. Y paBHEHUE KacaTEIbHOU K KPUBOM.

Noogakown
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8. HMuddepenuupyemocts GyHKIU. CBSA3b MEXKIY HEPEPHIBHOCTHIO U AU PepeHInpyeMOoCThIO.

9. IlpaBuna guddepenunpoBanus (TEOPEMBbl O MPOU3BOJIHON CYMMBI, IPOU3BEACHUS, YacTHOTO). [Ipo-
U3BO/IHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKITHIA.

10. IIpousBoaHas GyHKIUY, 3a1aHHOIN HEeIBHO. [[pon3BOAHbBIE BBICIINX MTOPSIKOB.

11. IlpumeHeHue NpoU3BOIHOM K BeIUUCIIEHNUIO ITpenenoB. [Ipasuiio Jlonurans.

12. OcHoBHbIe Teopembl quddepeHranbsHOro ucuucienus. [punoxxeHuss Npon3BOAHON K BBIUKCICHUIO
npeneinos. IIpasuno Jlonurass.

13. Psan Teitnopa. Paznoxxenne QpyHkiuii sin X, cos X, €x B psa Teimopa.

14. MonotoHHOCTH (hyHKIMHU. JloCTaTOYHBIE YCIIOBUSI MOHOTOHHOCTH. Heo0X0oauMbIe yCI0BHS.

15. Dkerpemym dynkuuu. Heobxonumelil mpusHak skcTpemyMma. JloctaTouHble IpU3HAKU CYIIECTBOBA-
HUS KCTpEMyMa.

16. Bemyknocts pynkiuu. Touku neperuda. JloctarouHbie yCIOBHS BRITYKIOCTH (DYHKITHH.

17. Cxema noctpoenust rpaduKoB QPYHKIUI 0HOI TepeMeHHOH.

18. IlonsaTue mepBooOpa3Hoii. Heompenenennsiii mHTerpan. CBOHCTBa HEONMPEAEIECHHOTO HWHTErpaa.
DopMyIibl U TIPaBUIIa UHTETPUPOBAHHUSL.

19. Meronb! unterpupoBanus. HTerpupoBaHue TpPUroHOMETPUYECKUX (DYHKIIUH.

20. 3aymaua 0 BBIYMCICHHUH IJIONIAIM KPUBOJIMHEHHON Tpanenuu. OnpeaeneHie onpeaeIeHHOro HHTerpa-
Jla ¥ €r0 TeOMETPUYECKUN CMBICTI.

21. T'eomeTpruecKkue MPUIOKEHUS ONPEIEICHHOTO HHTEerpaja. Beraucinenne miomaneii miockux Guryp,
00BemMoB Ten BpatieHus. HecoOcTBEHHbIE HHTETPAIBI.

22. luddepennmanpaple ypaBHEHHS mepBoro nopsaka. Obmee u yactHoe pemeHus. 3agada Kommm. Pe-
[ICHHE JTUHEHHBIX U OTHOPOAHBIX Au(hepeHIInaTIbHbIX YPAaBHEHHM IEPBOTO MOPSAKA.

23. Jluneiinpie nudepeHnnanpHbie ypaBHEHUST BTOPOTo Mopsiika. 3agaya Komm.

IIpuMepHbIe TecTOBBIE 32/1aHUS (TEKYIIHM KOHTPOJIb)

Oo0pa3sen TecTOBOrO 3a1aHNus K pasaeny «J/Iuneiinas aaredpa»

1. Jlano A -2 3
. aHO = )
1 -1

2 1) rorma BT _3A
= . Torma - aBHO...
3 1 or paBHO
-2 3 2 - 0 1
2. Jlanel MaTpunbl A = , B= , C= , D =(3 —1), F= . YCcTaHOBHUTE COOT-
1 -1 3 1 2 1

BETCTBUE MexXAy npousseaenueM marpuil 1)AB; 2) BF; 3) CD; 4) FA u ux pe3ynbraTtom

1 -2 3 0 O 5 5
a)(4j; b) [ ) _J; c) [6 —2} ;d) [_1 —ZJ; €) HEe BBIIIOJIHUMO.

-2 -1 -3
3. Beruncnuts onpeaenurens |1 0 0
3 -4 2

4. Pemnth CUCTEMY JIMHEMHBIX ypaBHeHI/Iﬁ MCTOAOM KpaMepa, MaTpu4YHbIM METOAOM U METOIOM Faycca
2%, + X, +3%X, =9,
X, —2X, + X3 =2,
3X, +2X, +2X, = 1.

-2 3
5. Ans matpuisl L

j oOpaTHasi UMeeT BH]I ...

O0pasen TecTOBOIo 3aJaHuA K pas3aenay «BekTopHas anredopa»
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no

AB-51), BG-84); a=(-10.2) yapuy;. .
A(=3-12), B(-10:), C(0;2,3)

Koopaunats! Bextopa AB +& mpy

[Tpoekius BeKTOpa AB Ha 2BC npu paBHa
[Ipu KakoM 3HaueHUH K BEKTOPBI a = L2k) n b= (4,—2;-1) OynyT mepneHIUKYISAPHBI?

Ecmu nans! Bektopa d =31 — | — 2k u b= (L;2,-1) . To KoOpAMHATHI BEKTOPHOTO MTPOU3BEICHHS
(2a+b)xb pasusr:

O0bem mapajuienenumneia, IOCTPOSHHOTO Ha BEKTOPax

a=2i —J+2k,b=T+2]7-2k,c=31 —6] +2k pasen...
OGpasel TECTOBOI0 3a1aHNUA K pa3iesy «AHATHTHYECKAS] TeOMeTPHID

VYrnoBoii ko3 unreHT npsaMoii, nepneHAuKyIspHoi —4X—y—3=0 paBeH...

YpaBHeHue NpsMoil, IpOXOAsAIIEH Yepe3 TOUKH A23) u B(-10) HWMEET BU/I. ..
CocraBuTh YpaBHEHHUE MPSIMOM, IPOXOsIIel yepe3 Touky M (-1;4) neprneHIuKyIsIpHO MPSIMOit
7x—6y+2=0.
VY cTaHOBHUTE COOTBETCTBUE MEX/ly YPAaBHEHUSAMHM U JIMHUSIMH, KOTOpPbIE 3aJ1al0T 3T YpaBHEHUS
2 2
XY 4 X2 Y 4 x>y

2 L = - =z = —F ==
)5 7 ) BN 3) 5 7
0) OKPY)KHOCTB; 3) 3JUIMIIC; T)rumepbona; 1) mapabosna.

Haiitn paaunyc oxpyxHOCTH X% + y2 +10y +16x-11=0.

O0pasen TecToBOro 3a1aHu K pasaeay «Havyana MaTtemaTuyeckoro aHaiausa, pyHKumuu oa-
Hoil nepemenHoi (@OII), npexeJi, HenmpepbIBHOCTD, IPOU3BOIHA)

2 o
Jana pyrkuus Y =+/X* +X—6+5. Torma ee 061acTbI0 3HAYEHUI SABIAETCS MHOKECTBO. . .

Yucno Touek paspbiBa QyHKIMH Y = BHO...

(x=5)(x+3)° "
2X 3x

HpI/I HCIIOJIb30BAHUH IIpaBUJIa Jlommurans ||m T ax PaBCH ...
x—0

3x
4. Haiitn nponssosnyto pyskmun Y = € -arctg 2x.
3

. . X
VYrnoBoit ko3¢ GuIMEeHT KacaTenbHOM K rpaduky QyHKIUN Y = 3 X+1 B TOuke X, =3 paBeH ...

4
X
Vkaxure IIMHY HHTEpBaja BBITYKIOCTH BBEpX rpaduka GyHKIUU Y = > +2x° —9x* 1.

O0pasen TecToBoro 3aganus K pasaeay «MHTerpanbnoe ncunciaenue ®OI»

X+5
MHoxecTBO nepBooOpa3HbiX GpyHkuun f (X) = UMEET BU] ...

X+2
Haiitu jsin % x cos xdx.

Tnoma s 06nacTH, OrpaHMYeHHOH MMHMAME Y = 5— X, y =1 paBHa...

1
Berurcimre: Ixe‘zxdx
0
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5. HecoGcTBeHHBII HHTETpaT .[(x —2)*dx pasex ...
3

O0pasen TecToBOro 3a1aHuA K pasaeay «O0bIKHOBeHHbIe 1M (depeHHAIbHbIC YPABHEHUD)

1. Haiinure obmee pemenne quddepeHIHaTbHOr0 ypaBHeHHA: X Y'= (l— x)y

r:y_l
X

2. Ecmu y(x) — pemieHue ypaBHEHHS y ,yAOBIIeTBOpsitotiee ycinoBuio )(2) =3, roraa y(1) paBHO

3
3. O6mum penrenuem aupGepeHInaNTbHOTO ypaBHEHuS Y '— 3x2y = Xe* smnsercss QyHKIH. ..

4. 3anano nuddepenunansHoe ypasuenue Y''+4y'—3y = 0. Torga cooTBeTCTBYIONIEE €MY XapaKTepH-

CTHYECKOE YPABHEHHE HUMEET BH/I
5. YacTHOMY PEHICHHUIO THHEWHOTO HEOAHOPOIHOTO AU PEePEeHIINATLHOTO ypaBHe-
Hus Y''=5y'+6Y = X +1 1o BuIy ero npaBoi 4acTH COOTBETCTBYET (DyHKIHS. ..

IIpumep 3axanuii mo pasaejsamMm U3 JOMAIMIHUX KOHTPOJbHBIX padoT
st odyqarommxcess U30 (Tekymmii KOHTPOJIb)

Paznen 1 «JIuneiinas anreOpa»

—2 1 2
A= B = .
1.1. lanbl MaTpu1IbI = 0 u 3 -1 . Haiitn matpuny C=B+A,

2 -1
(5 -1 2) B=|-3 4
A=
1.2. lano 0 1 _3, 1.0 . Haiitu matpuny A-B.
1 2 3
-2 1 4
0 -1

1.3. Berunciuthb onpeaenuTens .
2%, —4X, +3%; =1,
X, —2X, + 4%, =3,

1.4. Pemuth cucteMy ypaBHEHUM 3X1 Xt 5X3 =2.

Pazgen 2. Bekropnas anre6pa

AB A(-3;,-2;1), B(4; -6;2).

. aﬁTH KOOpPAWHATHEI BEKTOpa 1 €ro JJIUH €CJIn
2.1.H AB 3

a= (_1;3; _1), b=BC, B(2-3-1) C(2;—3;0). Haiitu BexTop 25_6.

. 5\=J§ \6\:3

2.3. HaiiTu cKkanspHOe TIpou3BeIeHIE BEKTOPOB & u b , €CIH ‘

45"

2.2. JlaHBl BEKTOPBI

" YTOJI MCKIAY HUMU

2.4. HaiiT KOCMHYC YIJIa MEX1y BEKTOpaMu
2.5. HaiiTu BEKTOpHOE NPOU3BEACHUE BEKTOPOB :
2.6. Haiitu 00BbEM mupaMuibl, MOCTPOSHHOI Ha BEKTOpax :
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Pa3znen 3. Ananutuueckas reomeTpus
3.1. Haiftu ypaBaenue meauansl CD tpeyronsauka ABC, ecnu BepIIMHBI UMEIOT KOOpAUHATHL:  A(-6; -

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

3.2. HaiiTu ypaBHEHHE MPSIMOU, TPOXOASAIICH uepe3 Touky A(-6; -3), MEePHEHIUKYISIPHO TIPSIMON 6X
-3y +1 =0.

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

¢ ueatpom B Touke C(-1;3).

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

3.4. Haiftu paanyc OKpy>KHOCTH

Paznen 4. Hauana maremaTHueckoro aHaimsa, GyHKkuuu oqHoi nepemennoii (OOIT), mpenen, HenmpepsIB-
HOCTb, ITPOU3BOHAS
Haiitu npepnensi:

x2 —2x+1 +12 —+/4—
a). lim— 2"~ 6). im VA —x
x=12x2—x—1 x—=—4 x4+ 2x—8
) lim 10x—7 ) i 1 —cos8x
B). T). _
oo 3x% + 202 + 1 »o0 x -sin4x

Haiiti mpon3BoaHbIE CIEAYIOMUX ()YHKITHIA:

a). y =3 'x* + 512 0). y = 1-fgx
1+fgx
B). V= sin®bx- v r). V= gltctgx
n). y = arctg2x + - ¢. | ¥ =In(cosx)
X
HccnenoBarh GYHKIUH M TIOCTPOUTH UX TPaQUKH:
a). 2 ; 0). 12
v=x"+x"—8x+7 y=
x+3

Paznen 5. UnTerpansroe ucuncnenne OOl
Haiitu Heonpene€HHbIE UHTETPAIbI:

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

2. BeruucnuTh miomais GUrypsl, OrpaHUueHHON JTUHUSIMHU:
yi=x+1 x=0

Paznien 6. O6bIkHOBEHHBIE AU depeHInanbHble ypaBHEHUS
Pemmts nuddepennpanbubie ypaBHEHUS:
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a). .'}12 + 1= x}r}r’

0). 3y
) ——— = (x+1)*
Y T a1 (x+1)

7.4. CooTBeTCTBHE HIKAJIbI OIEHOK W YPOBHEl c(hopMHUPOBAHHBIX KOMIIETEHIIHIi

Yposens chopmu-
POBaHHBIX KOMIIE-
TEHUUHN

Orenka

IlosicHeHuns

Bricokuit

OTJINYHO

Teoperndeckoe coiepskaHHe Kypca OCBOECHO IMOJIHOCTBIO,
BCE INPEIyCMOTPEHHbIE MporpaMMoii oOydeHus: ydeOHbIe 3aja-
HUS BBITIOJTHEHBI.
OOyuaronuiicsi crioco0eH MPUMEHSTh METO/Ibl MATEMaTHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS B MPO(ECCHOHANBHON A TEIbHOCTH,
JIaeT TOJIHBIHM, Pa3BEPHYTHIA OTBET Ha MTOCTABJICHHBIN BOIIPOC,
MOKa3bIBaET COBOKYITHOCTh OCO3HAHHBIX 3HAHUIN 00 00BEKTE,
JI0Ka3aTeJIbHO PAaCKPBHIBAET OCHOBHBIC MTOJIOKEHUS TEMBI; B OTBE-
TE MPOCIICIKUBACTCS YETKask CTPYKTYpa, JIOTHYEeCKas MOCJIEI0Ba-
TENBHOCTb, OTPAYKAIOIIAs CYIIHOCTh PACKPHIBAEMBIX ITOHSTHIA.
OxoHUYATENBHBIN OTBET JACTCS C aJeKBATHBIM HCIIOJIb30BaHHEM
HaYYHBIX TEPMUHOB C MOJPOOHBIMH U 0€30IIMOOYHBIMHU BBIKIIA-
KaMH, TIOKa3aHa CIIOCOOHOCTB OBICTPO pearnpoBarh Ha yTOYHS-
IOIINE BOIIPOCHI

bazosuiit

XOpOIIIO

Teopernueckoe copepKaHue Kypca OCBOCHO IIOJHOCTBIO,
BCE NPEAYCMOTPEHHBIE MporpaMmoii oOyueHusl yueOHble 3aja-
HUS BBIITOJIHEHBI C HE3HAYNTEIIbHBIMU 3aMEYaHUAMM.
OOyuaromuiics crocobeH NPUMEHATh METOAbI MaTEMaTHUECKOTO
aHaJIM3a U MOJEIMPOBAHUSA C JONYIIEHUEM HEKPUTUYHBIX OIIH-
6ok. Ilpu 3TOM faH 10CTaTOYHO MOJIHBIN, pa3BEPHYTHIM OTBET Ha
IIOCTaBJIEHHBIH Bompoc. OTBET CTPYKTYpPUpPOBAH, JIOTUYEH, H3-
JIO’KEH B TepMUHaxX Hayku. OHAKO TOMYyIIEHB! HE3HAUNTEIbHbBIE
OIIMOKH, CYIIECTBEHHO HE BIUSIOLINE HAa XOJ PEIICHUs 3aJa4u
WIA HEJOYEThl, UCIIpaBlIEHHbIE 00yYaroIKUMCs ¢ MOMOIIbIO BO-
IIPOCOB INPENOAABATENS,

[Toporosslii

YIIOBJIETBOPH-
TEIBHO

TeopeTnueckoe colepKaHUE Kypca OCBOEHO YaCTUYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMOil o0yueHus yueo-
HBIX 3aJIaHUH BBIMOJIHEHO, B HUX UMEIOTCS OIIMOKH.
OOyuaromuiics criocoO0eH MPUMEHSITh METOII MAaTEMATUYECKOTO
aHaJIM3a U MOJEIUPOBAHUSA CO CTOPOHHEW IOMOIIBIO, JIOTHUKA U
MOCJIEZI0BATENBHOCTh M3JI0KEHUS MMEIOT CYIIECTBEHHBIE Hapy-
LICHMS. JIOTUKA U IOCIEN0BATENbHOCTh U3JI0KEHUS MUMEIOT Cy-
IIIECTBEHHbIE HapylleHus. JomymieHs! omnOKy B X0O/€ BBIIOIHE-
HUS 33/1aHUs, BCJIEACTBUE HEIOCTATOYHOIO MOHMMaHMs oOyua-
IoluMcst 0a30BBIX MOHATUN HpeaMeTa. B oTBeTe OTCYTCTBYIOT
BbIBOJIbI. He B mOsIHOM Mepe NMpoIeMOHCTPUPOBAHBI YMEHUS pe-
11aTh TUMIOBBIE 33]]a4X MTPEIMETA;

Huzkuit

HEYAOBJICTBO-
PUTCIIBHO

Teoperndeckoe coaepkaHHe Kypca HE OCBOEHO, OO0JIb-
[IMHCTBO TPEAYCMOTPEHHBIX MPOTPaMMON OOYYEeHHUsS Y4eOHBIX
3a7jaHui MO0 He BBIMOJIHEHBI, JINOO cosiepKaT rpyoble OUIHMOKH;
JIONOJTHUTENbHAS CaMOCTOSITENNbHAs paboTa HaJl MaTepualoM He
npuBeia K KaKOMy-JIMOO 3HAUYNUTEbHOMY MOBBIIIEHUIO KauecTBa
BBITTOJIHEHUS YUE€OHBIX 3aaHUH.

OO6yuaronuiics He crlocOOEH NPUMEHITh METObl MaTeMaTHye-
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Yposens chopmu-
POBaHHBIX KOMIIC- OreHka [MosicHeHus
TEHUUHN

CKOT'0 aHaJIN3a ¥ MOJEIUPOBaHUs B IPO(ecCUOHATIBHON aes-
TEJIbHOCTU. JIeMOHCTpUpYyeT HE3HAaHUE TEOPETUUECKUX OCHOB
peIMeTa, OTCYTCTBYIOT WJIN C/EJIaHbl HENIPABUIIbHBIE BHIBOJIBI U
0000111eHus, 3a1aHus1 OMileTa BBIIOJIHEHBI HE MOJIHOCTBIO WIIH
HENPABWJIbHO; HET OTBETOB HA JIONOJHUTENIbHBIE BOIIPOCHI.

8. MeToauuyecKue YKa3aHus AJsd CaMOCTOSITEIbHOI paﬁoTbI Oﬁy‘lalOIIII/IXCﬂ

CamocrositenbHas paboTa ClIocOOCTBYET 3aKPEIJICHUIO HABBIKOB PA0OTHI C yueOHON M HAyIHOH M-
TEpaTypoi, OCMBICICHHIO U 3aKPEIUICHHIO TEOPETHYECKOTO MaTepHajia MO YMEHHIO apryMEHTHPOBAHO
HCIIOJIB30BATh MAaTCMATUYCCKHUEC MCTOAbI AJI pCIICHUA ITOCTABJICHHLBIX 3aaa4.

CamocrosiTenbHas paboTa BBIIOJIHACTCS BO BHEAYJUTOPHOE (AyAUTOPHOE) BpeMsl MO 33aTaHUI0 U
IIPU METOJMYECKOM PYKOBOJICTBE MPENOaBaTesi, HO 6€3 ero HeMmoCPEICTBEHHOTO y4acTus (Ipy 4acThU4-
HOM HETIOCPECTBEHHOM YYaCTHH TPEToIaBaTels, OCTABISIOIIEM BEAYIIYIO pOJb B KOHTPOJIE 3a paboToi
CTYJEHTOB U MarucTpaHTOB).

CamocrosiTenbHas pabota 6akanaBpoB B By3€ SIBISIETCS BaXKHBIM BHJIOM MX y4eOHOW M HAy4yHOU jies-
TenmbHOCTH. CaMoCTOsATENbHAS Pab0Ta UrpaeT 3HAUYUTENBHYIO POJIb B PEHTHHIOBOW TEXHOJIOTHH OOYYEHHSI.
[Toaromy camocTosTenbHast paboTa JoJbKHA cTaTh3((EKTUBHOM U IeJIeHaNpaBJIeHHON pabOTOH CTYICHTOB.

Dopmul camocmosamenvbHou pabomul.
OCHOBHBIMH BU/IaMH CaMOCTOSITEIbHON pab0Thl 00y4aroIuXCsl SIBIISIOTCS:
- 3HAaKOMCTBO U M3y4EHHE MATEPHUAJIOB JICKIMOHHBIX U MPAKTUUECKUX 3aHATUHA IS OJro-
TOBKHM K ayJUTOPHBIM 3aHATHSAM (JIEKIUSAM, JTa0OpAaTOPHBIM M MPAKTHYECKUM 3aHATHSIM) M BBIIIOJHEHHE
COOTBETCTBYIOILIMUX 3aJ[aHUH;

- n3ydyeHne yueOHOH M METOJMYECKOW JIMTEepaTyphbl, MAaTEPUAIOB C NPHUBICUYCHUEM DJICKTPOH-
HbIX cpeacts IMOC (MOODLE);

— TOATOTOBKA K TECTOBBIM 3a/IaHUSIM;

— BBINOJIHEHNE KOHTPOJIBHOTO JIOMAIIHET0 3a/anus ooy4datormmucs N30;

— TIOATOTOBKA K 3a4YETy, SK3aMEHY.

CamocTosATENbHOE BBITIOIHEHUE MeCcmosbiX 3a0anuii TI0 BCEM pa3zienaM JUCLHUILIUHBI C(pOpMHUPOBaHBI
B (oHe orieHouHbIX cpeact (POC)

Copneprxanue TeCTOB MO AMCLUUIUIMHE OPHEHTUPOBAHO HAa MOJATOTOBKY OOYyYaroIuXcs MO OCHOB-
HBIM BOIIPOCAaM Kypca. YPOBEHb BBIOJHEHHS T€CTa MO3BOJISIET MPETOAaBaTeNsiM CyIUTh O XOJIe Camo-
CTOSITENIbHON pabOThl 00YYaOLINXCSl B MEKCECCUOHHBIN MEPHOJ] U O CTENIEHH MX MOJATOTOBKH K HK3aMEHY,
3a4ery.

JlaHHBIE TECTHI MOT'YT MCIOJIB30BAThCS:

—  oOyyaroluMucs Npy MOJArOTOBKE K 3aUeTy, IK3aMEHY B (popMe caMOIIPOBEPKH 3HAHMIA;

—  TpernojaaBaTeNsMU Ui MPOBEPKHU 3HAHUN B KayecTBe (POPMBI IPOMEKYTOUHOTO KOHTPOJIS Ha
71a00paTOPHBIX U JIEKIIMOHHBIX 3aHATHSIX;

— 171 IPOBEPKH OCTATOUHBIX 3HAHWUH 00yUaIONINXCsl, U3YUYUBIIUX JTAHHBIA KypC.

Tecmosvle 3a0anus PacCUNTaHbl HA CAMOCTOSTENILHYIO paboTy 0€3 UCIOIb30BaHHS BCIIOMOTaTelIbHBIX
MarepuanoB. To ecTh MPH UX BHIMOIHEHUU HE CIIEAYET MOJIb30BaThCS YI€OHOM U APYTUMHU BHIAMHU JIUTEPATY-
PBL

J171s1 BBITIOTTHEHUS mMeCcmo8020 3a0anusl, IPEXKJIe BCEro, ClieAyeT BHUMATENLHO MPOYNTATh MIOCTABJICH-
HbIA Bompoc. [locie o3HaKOMIIEHHSI ¢ BOMPOCOM CIIEAYET MPHUCTYMATh K BHIOOPY MpeiaraéMbIX BapUaHTOB
OTBETA.

Ha Brmonnenune mecma OTBOAUTCSA OT'PAaHUYCHHOC BPEMS. OHO MOXKeET BapbUPOBATHCA B 3aBUCUMOCTHU
OT YPOBHSI TECTHPYEMBIX, CIIOKHOCTH ¥ 00beMa TeCTa.
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BrimonHeHue unousuoyanvHol KOoHmpoabHoUu domawnell pabomsl SIBISIETCS] 9YaCThI0 CAMOCTOSTEIb-
HOM paboTtsl oOyuatomerocs M30 u npeaycMaTpuBaeT WHIMBHAYATbHYIO padOTy 00yJarOIIMXCsl ¢ y4ueo-
HOM, TEXHUYECKOU U CIIPAaBOYHOM JIUTEPATYPOU 110 COOTBETCTBYIOIIMM pa3zeiiaM Kypca.

OOyuaromuecs BBIIOTHSIOT 3a/IaHUS IO BApHAHTAaM.

[IpenonaBatens kadeapbl OCYIIECTBISET TEKyIIee PYKOBOACTBO, KOTOPOE BKJIIOYACT: CHCTEMAaTH-
YeCKUe KOHCYJIbTAIlMU C IEJIbI0 OKa3aHUs OPTaHU3aIlIOHHON W HAYyYHO-METOINYECKOW MOMOIIH CTY/CH-
Ty; KOHTPOJIb HaJl BHIIIOJHEHUEM pabOTHl B YCTAHOBJICHHBIE CPOKH; MPOBEPKY COJEpKaHUS U odopmiie-
HUS 3aBEPIICHHON pabOTHI.

Konmponvnaa domawnsas paboma BBIIONHACTCS 00YYaIOIIMMCS CAMOCTOSTEIBHO M JIOJDKHA OBITH
IpeJiCTaBjlIeHa K MPOBEPKE 0 Hayalla IK3aMEHAIIMOHHON CECCHH.

OOyyaronuecs, He BBIIOJIHUBIIUE KOHMPOJIbHblE QOMALHUe pabompl, K clade (3adeTa) dSK3aMeHa
He jomyckaiorcsa. Pabora momxHa ObITH akKypaTHO odopMieHa B MEYaTHOM WM NMHCbMEHHOM BUJE,
y1o0Ha /1715l IPOBEPKHU M XPAHCHHUS.

9. Hepeqenb I/IH(l)OpMaIII/IOHHBIX TeXHOHOFHﬁ, HUCII0JIB3YEMBIX IIPHA OCYLIECCTBJICHUMN 06p330BaTeJ’IL-
HOT0 Ipoumecca 1mo JuCumIlIiniHe

JUisl yCTIEIHOTO OBJIQJICHUS TUCIMITIIMHOM MCIIONIB3YIOTCS ClEAyIoLIe HHPOPMallMOHHbIE TeX-
HOJIOTUU OOyUYEHUS:
* [lpu npoBeneHUH JISKIMH HCHONB3YIOTCS MPE3CHTAlMU Marepuana B mporpamme Microsoft
Office (PowerPoint).
* JlpakTuueckue 3aHATHE IO JUCLUIUIMHE MPOBOJATCS C NIPUMEHEHHEM HeoO0XOAUMOIro
METOJIMYECKOT0 MaTepuasa (METOAUYECKHEe yKa3aHus, CIPaBOYHUKN, HOPMATHUBHI U T.I1.)
* B ciyyae IMCTaHIMOHHOTO U3y4YeHHUs JUCLUIUIMHBI U CAMOCTOSATEIbHOM paboThl UCIIONIB3YETC s
SUOC (MOODLE)
Jlexuuu OpoBOJATCS B OOBIYHBIX ayquTOpUsaX. [IpakTuyeckue 3aHATHS MPOBOASTCSA WIM B OObIU-
HBIX ayJUTOPHSIX WM B KOMIBIOTEPHOM KJIacCe C MCIOJIB30BAHUEM CIEIHATIBHBIX Iporpamm. Ilpu mpo-
BEJICHUU MPAKTUYECKUX 3aHATUI CTYAEHTBI UCIIOJIB3YIOT y4eOHO-METOMUECKYIO JIUTEPaTypy, IPH HEOO-
XOJUMOCTH BbIIa€TCS pa3AaTOUHbII MaTeprall: TabJUIbl, 3aJaHUSI.
TecToBBIN KOHTPOJIb 3HAHUI MOKET NMPOBOAUTHCS B OOBIYHON ayJUTOPUU U B KOMIBIOTEP-
HOM KJ1acce.

WHubopmaTHBHO-pa3BUBAIOIINE TEXHOJIOTUN O0YUYEHHS HCIIOJB3YIOTCS B OCHOBHOM C YYETOM pa3-
JIMYHOTO COYETaHUs TPAJAULMOHHBIX (OpM (JIEKIUS, U MPAKTUUYECKOE 3aHITHE, KOHCYJIbTAlUsl, CAMOCTOS-
TeNbHas paboTa).

YHuBepcurer obecrieueH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOIO MPOTrpaMMHOro odecrede-
HUSI:

®  CceMelCTBO KOMMEPUYECKHX OINEpallMOHHBIX cucTeM cemeiictBa Microsoft Windows;

e oducHsIii naket npuioxenuit Microsoft Office;

e  MpOTrpaMMHAas CHCTEMa JJIsi OOHAPYKEHHS TEKCTOBBIX 3aMMCTBOBAaHHMI B YUEOHBIX U HAYUHBIX
pabotax «AHTuruiaruat.BY3».

10. Onucanne MaTepUAJILHO-TEXHHYECKOH 0a3bl, HEOOXOTUMOIi /I OCYIIeCTBJIeHHs 00pPa30Ba-
TeJIbHOT'0 Npouecca no JUCHHUILINHE

Peanuzanus yuebHOTO mpoiiecca OCyIECTBISETCS B CIIEHUANBHBIX YU€OHBIX ayTUTOPUIX YHUBEP-
CUTETa JJI IPOBEJACHUS 3aHATHM JEKIMOHHOIO THIA, MPAKTUYECKUX 3aHATUH, TPYNIOBBIX U UHAUBHUIY-
QJIbHBIX KOHCYJbTALUN, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON aTTecTaluu. Bee ayuTopun yKoMIuiek-
TOBaHbl CHENHMATU3UPOBAHHON MEOENbI0 M TEXHUYECKUMM CpEACTBaMHU OOyuYeHHs, CIy>KalluMHU Jis
npencraBieHuss ydeOHol uHopManuu Oombiiol aynutopuu. llpu HeoOxomumocTu 0O0ydarommMcs
npeJuIaraloTcss Habophl IEMOHCTPALIMOHHOTO 000pyI0BaHUS U y4yeOHO-HAIrMSAHBIX [TOCOOUH, obecredn-
BAaIOIME TEMATUYECKHUE MITFOCTPALIUH.
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CamocTosiTenpHast paboTa 00y4YaroNIMXCsl BRIOMHSAETCS B CIICIIMATU3NPOBAHHON ayJAUTOPHUH, KO-
Topass 00opyAoBaHa y4eOHOM MeOennbio, KOMIBbIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOJKIIOYEHHS K
cetu «MHTEpHET» U 0OECTIEYEHNEM JOCTYIA B AIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CpEeLy
YIIITY.

EcTh momenienue i XpaHeHus: ¥ MPOQPHIAKTHYECKOTO 00CITYKUBaHUS YI€OHOTO 000pyT0OBaHUS.

TpeOGoBanus K ayAMTOPUAM
HanmenoBanue crieniuabHbIX IOMEILICHUN OcHallleHHOCTb CIIeLUaIbHbIX TOMEIIEHUN
U MIOMEILEHUH U1 CAMOCTOSITeNIbHON paboThl | M MOMELIEHUH AJIsl CAMOCTOSITEIbHON paboThl
[Tomenienue nis JIEKUUOHHBIX 3aHATHH, rpyl- | [lepeHocHas MynpTUMenuiiHasg yYCTaHOBKA
MOBBIX U MHAWBUAYAJIBHBIX KOHCYJIbTAlUH, Te- | (IPOEKTOP, IKpaH).

KYyIIEH 1 IPOMEKYTOUYHOM aTTeCTaIIH. YuebHnas mebenb

[lomemenne g npoBefeHUs NpakTHUeCKUX | CTONbl KOMIBIOTEPHBIE, CTYbs. [lepcoHans-
3aHATUHN, IPOMEKYTOYHOM aTTECTALNH. HbIE KOMIBIOTEPHL. Beixoxn B IHTEpHET.
[TomerieHus 1711 caMOCTOSITENbHON pabOThI Crombl, CTynbs, 3KpaH, Ipoektop. PaGoune

MeCTa CTYJIEHTOB, OCHAIIEHBI KOMIIBIOTEPAMHU
C BBIXOJIOM B CceTh VIHTEpHET U 3JIEKTPOHHYIO
WH(GOPMAITMOHHYIO 00pa30BaTEIILHYIO CPEITY.
[Tomenienue mast xpaHeHus: u npoduiakTuue- | PacxomHple Matepuaibl JUIsl peMOHTa M 00-
CKOTO O0CITy>)KMBaHHsI Y4€OHOTO O0OpYIOBaHUS | CIIY)KHBaHUS TEXHUKU. MecTta Ul XpaHCHHUS
o0opynoBaHus
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