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1. Hesiu ocBOEHUS TUCHUTVIMHBI (MOILYJIA)

HI/ICHI/IHHI/IHa «MaTteMaTHUeCcKHH aHAIIU3) HUI'pacT BAXXHYIO POJIb 06pa30BaHI/II/I HHXXCHCPA,
TaK KaK JICKKUT B OCHOBC MHOI'MX HWHIXCHCPHBLIX JUCIHUIIIMH. HCJISIMI/I OCBOCHUA JUCHUITJINHBI
(MO,I[y.TIH) SABJIAIOTCS. O3HAKOMIICHHE o6yqafoumxc>1 C OCHOBaMH MaTeéMaTHYCCKOI'O aHalJiku3a,
H€O6XOI[I/IMBIX AJIg pCIICHUA COBPCMCHHBIX TCOPCTUYCCKUX U MTPAKTUYCCKUX 3a/lavd

3amaun JUCIUILUIAHEI:

- OBJAACHUC TCOPCTUYCCKUMU OCHOBAMHU U NPAKTUUCCKHUMHU METOJAaMU PCIICHUA IIPUMCPOB
U 3aaa4 OJid IOCICAYIOLICro IMPUMEHEHUA MAaTEMaTHYCCKUX METOAOB B TCXHHUYCCKHUX
IMPUITOKCHUAX.

- YMCHHUE HM3Yy4YaTb W aHaAJIM3UPOBATH HCO6XO,Z[I/IMYIO I/IH(bOpMaI_[I/IIO, TCXHUYCCKUEC JaHHBIC,
IMOKa3aTCJiu U pC3yJIbTAaThbL pa6OTBI 10 COBCPIICHCTBOBAHUIO PA3JIMYHBIX IIPOLCCCOB.

2. MecTo TUCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOorpaMMbl
CormacHo yueOHOMY IiaHy o HampapieHuto noarotoBku 09.03.01  Hudopmartuka u
BBIYMCIIUTENbHAS TEXHHMKA JUCUUIUIMHA "MaTteMaTtnueckuil aHanu3" sBISETCS AUCIUIUIMHON
obs3arenpHOM yactu broka 1. Jlucuummmnel (Moxynn) (51.0.42)

Marepuan IUCHUIUTMHBI TECHO B3aMMOCBSI3aH C TAKMMH JUCHMIUIMHAMHU, KakK: «JIuHeiHas
anredpa U Teopus MaTpul), «AHaIUTHYecKas reoMeTpus», «MHTerpansl u auddepeHnnanbHbe
ypaBHeHUs», «Teopus BEpOATHOCTEM M  MaTEMAaTHYECKas CTaTUCTUKa»  «Du3ukay,
«Uudopmarukan, «lIpuknannas wmarematuka», «Maremartudyeckass JIOTUKA U TEOpUs
anropuTMoBy. CIIyKUT OCHOBOM Jii M3YyUYEHUs] TaKUX ITUCHUIUIMH, Kak «Teopust mpuHATHA

pemeHui», «lIpuknagHas MexaHuKay.
3. HJIaHI/IpyCMl)Ie PeE3YJIbTATHI Oﬁy‘leHHH o ITMCOMIIJIMHE, COOTHECCHHBbIC C
IJIAHUPYEMBIMHU peE3yJibTaTaMU 0CBOCHHUSA Oﬁpa3OBaTeJILHOI7[ nmporpaMmmablI
OcBoeHue TUCIUIIMHBI (MOYJIsI) HAPaBIEHO HA (OPMHUPOBAHUE CIEAYIOIMINX KOMIETCHIIUH
OIIK-1. CnocobeH MNpUMEHSTh €CTeCTBEHHOHAYYHbIE M OOIICHH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMAaTUYECKOTO aHAJIM3a U MOJEJIMPOBAHNUS, TEOPETUUECKOIO U SKCIIEPUMEHTAILHOTO
HCCJIEIOBaHMSI B MPO(ECCUOHAIBHON NeATeIbHOCTH

Kon u Konn Kpurepun orieHnBaHMs pe3yabTaTOB 00yUCHNUS
HaNMEHOB HaNMEHOBaHHUE

aHue HHIUKATOpa HU3KUH MOPOTOBBIi 0a30BBIi MPOABUHYTHIN
yYHHBepca JOCTHKEHHSA (momopoTroBHIH,

JILHOM YHHBEPCAIIbHBIX KOMITeTEHIIHS HE
KOMIIETEH KOMIIETEHIIMIA copMupoBaHa)

012031

OIIK-1. N-lonk.: — He 3naer ocuoBer | Citabo 3Haer Xopor1io 3HaeT N-lonka —
CriocobeH | 3HaTh: OCHOBBHI BBICIICH OCHOBBI BBICIIEH OCHOBBI BBICIIEH 3HaTh: OCHOBBHI
NPUMEHST | BBICIIEH MaTeMaTHKH, MaTeMaTHKH, MaTeMaTHKH, BBICIIIEH
b MaTeMaTHKH, (Gu3KMKH, OCHOBBI | (pU3HKH, OCHOBBI (GU3MKH, OCHOBBI | MaTeMaTHKH,
ecTecTBeH | (hM3MKH, OCHOBBI BBIYHMCIIUTENLHON | BBIYHMCIUTEIbHON BBIYHMCIINTENHHON | (PU3NKH, OCHOBBI
HOHAay4YH | BBIYHMCIUTEIbHOU TEXHHUKU TEXHUKH U TEXHUKH U BBIYHCIIATEIHHO
bIe U | TEXHUKU U MIPOTPaMMHpPOBaH | IMPOTPaMMHPOBAHH | IPOTPaAMMHUPOBAH | W TEXHUKH U
OOIIeNH X | NPOrpaMMHUPOBAaHH | Hsl. A1 usl. IpOrpaMMHpPOBa
SHEepHbIE | 5. HUSL.
3HaHUI, UA-20mx1 — He ymeer pemate | Cnabo ymeer Xoporo ymeeT N-20mk.1 —
METO/IbI YMers: pemiate CTaHIapTHEIC pemats pemats VYMerTh: penath
MaTeMaTd | CTaHIapTHbIE Mpo(eCCHOHATBH | CTaHAAPTHHIC CTaH/IapTHbIC CTaH/IapTHbIC
YECKOT0 po(heCCHOHANBHBI | BI€ 3a/1a4H C npodeccHoHaNbHBl | MPO(eCcCHOHATbH | MPO(ecCHOHATH
aHallu3a U | € 3a1a4M C MIPUMEHEHUEM € 3a/1auu ¢ BI€ 3a7]a4H C HBIE 331a4H C
MOJIENIUPO | MPUMEHEHUEM €CTECTBEHHO- MPUMEHEHUEM MPUMEHEHUEM MIPUMEHEHHUEM
BaHUS, €CTECTBEHHO- HAyYHBIX U 00IIe- | eCTeCTBEHHO- €CTECTBEHHO- €CTECTBEHHO-
TEOPETHY | HAy4YHBIX U 00IIe- | MHXKEHEPHBIX Hay4HBIX U 0011Ie- HAay4YHBIX U 00Ille- | HAYYHBIX U
€CKOTO H | MHXEHEePHBIX 3HAHMH, METOJIOB | MHXXEHEPHBIX WH)KEHEPHBIX o0re-
9KCIIEPUM | 3HAHUH, METOJIOB MaTeMaTH4ecKOro | 3HaHWH, METOIOB 3HaHMH, METOJIOB | MH)KEHEPHBIX
€HTAJIBHO | MaTeMaTHYeCKOTO aHanM3a u MaTeMaTH4eCKOTo MaTeMaTHYeCcKOro | 3HaHWM,
TO aHau3a u MOJICJIMPOBAHMS. | aHAIN3a U aHAIM3a U METOJIOB
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UCCIICIOB | MOJICIUPOBAHHS. MOJICIAPOBAHHUS. MOJICTUPOBAHHSL. MOJICITUPOBAHHUSL. MaTeMaTHYECKOT
aHus B | MOJCIIMPOBAHMSI. MOJICITUPOBAHUSI. MOJICITUPOBAHUSI. 0 aHanM3a u
npodeccu MOJICITUPOBAHUSI.
OHAJIbHOU MOJEJIUPOBAHUSL.
nestenbH | MI-3omic.1 — He Bnageer Cnabo BiazgeeT Xopomo Buaneer | UJ-3opk-1 —
OCTH VIMeTh HaBBIKHU: HaBBIKAMHU HaBBIKAMU HaBBIKAMU VIMeTh HaBBIKHU:
TEOPETHYECKOTO M | TEOPETUIECKOTO H | TEOPETHIECKOTO U TEOPETHIECKOTO U | TEOPETHIECKOTO
9KCHEPUMCHTAIBHO | AKCIIEPHUMEHTANBH | SKCIEPUMEHTANBHO | SKCIIEPUMEHTAIBH | U
r'0 UCCIIeIOBaHUS oro T0 HCCIIeIOBaHUS oro 9KCIEPUMCHTAITh
00BEKTOB HCCIIeTOBaHUS 00BEKTOB HCCIIeTOBAHUS HOTO
po()eCCHOHATIBHO | 0OBEKTOB npoeCCUOHANBHON | 0OBEKTOB HCCIIeTOBaHU
1 JIesITeIbHOCTH. npo)eCCHOHATBH | JEATCIBHOCTH. npo)eCCHOHANBH | OOBEKTOB
O¥f IeATEILHOCTH. Oif IeATENBHOCTH. | MPOdecCHOHAh
HOM
JIeITeIbHOCTH.
B pesynbpTaTe 0CBOCHMS TUCIMIUIMHBI (MOIYJISI) 00YUYaIOMIUNUCS TOJDKEH:
3HATh: OCHOBbl ~ MAaTeMaTHYECKOrO  aHajiu3a, HEOOXOAUMBbIE [JIi  pEILICHHS

OKOHOMHUYCCKHX 3aJa4,

YMETb:

NpUMCHATH CCTCCTBCHHOHAYYHLIC U 06HI€I/IH)KCHCpHI)I€ 3HaHUsA, MCTOAbL

MATEMATUYCCKOI0 aHallm3da W MOJACIIMPOBAHUA, TCOPCTHUUYCCKOIO M OSKCICPUMCHTAJIBHOI'O
HCCICOOBAaHUA B HpO(I)eCCHOHaHBHOﬁ JEeATCIIbBHOCTH,
BJIaJICTb: HaBbIKaMU HNPUMCHCHHUA COBPECMCHHOI'0 MAaTEMATHYCCKOT'O HMHCTPYMCHTApUA

Uil pCHICHUS HWHIKCHCPHBIX 3alay;

METOJUKOMN MMOCTPOCHUS,

dHaJinda W IMPUMCHCHUA

MAaTEMaTHYCCKUX MOI[GJIGfI AJisT OLCHKH COCTOSIHUSA W IHOPOrHo3a  pasBUTUA PaA3JIAMYHBIX
TCXHUYCCKUX IMPOLCCCOB.

3.1. Marpuua cooTHeceHHsI TeM/pPa31esi0oB Y4eOHOM IUCHMILIMHBI (MO1YJIs)
1 GopMHpPYeMbIX B HUX 00IIEKYJIbTYPHBIX KOMIIECTECHIIHI

Tewmpbl, paznienbl TUCIATIIUHBI OIIK-1 | OO0mee KOTUIECTBO
KOMITETCHIIN I

Paznen 1. [Ipegen dyukiuu

Tema 1. UwucnoBele MHOXecTBa. OmpeneneHue QyHKINU. x 1

Ob6nactp omnpeneneHuss (YHKIMH U CIIOCOOBI €€ 3aJlaHMsl.

UuncnoBas nociae10BaTeIbHOCTb.

Tema 2. Ilpenen ynciaoBoil mociea0BaTENbHOCTH U (PYHKIUH. % 1

beckoHeuHo Manble U OECKOHEYHO OOJIbIINE BEJMYMHBI U UX

CBONCTBA.

Tema 3. CpoiictBa mnpeznenoB. OIHOCTOPOHHHE NIPEIEINBI. x 1

HenpepbIBHOCTh (PYHKIMH U KIacCU(UKAIMS pa3pbIBOB.

Tema 4. "3ameuarenspHble" mpenenbl U UX NPUMEHEHUE Ul x 1

PACKPBITUSI HEONPEAEIECHHOCTEN.

Paznen 2. IlpousBoanas u nuddepennnan

Tema 1. Onpenenenue npous3BoaHou u auddepeHimana. x 1

OcHoBHble  mpaBuia  auddepennuponanus. IlponsBoiHas

CJI0KHOW M 00paTHON (YHKITMH.

Tema 2. IIpou3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (GYHKLIUH. % 1

Tema 3. IlpousBonanbie (GYHKIUH, HE SBISIONIMXCSA SIBHO x 1

3a/laHHBIMH...

Tewma 4. ['eomeTprueckre NpUI0KEHNUS MPOU3BOTHON x 1

Paznen 3. DyHKIMHU HECKOJBKUX MEPEMEHHBIX

Tema 1. Yactusle npousBoaubsie. [lomublil nuddepennman % 1

(GYHKIHIH.

Tema 2. IlpousBoanble u nuddepeHIUaNBl  BBICIIUX x 1

MOPSIIKOB.




Tema 3. DxcTpeMyM QyHKIIUHA HECKOJIBKUX IMEPEMEHHBIX. x 1
Pasnen 4. HeonpeneneHHbIN 1 ONPEAEIEHHbII HHTErpajibl

Tema 1. [IlepBooOpazHast (yHKIUSA, HeompeaeIeHHbII x 1
WHTETPAJI U €ro cBoiicTBa. Tabuia OCHOBHBIX

uHTerpasioB. Meroasl  uHTerpupoBanus. IloacraHoBka.
WMHTerpupoBaHue 1o 4acTsm.

Tema 2. Omnpepenenubii uHTerpan. ®opmyna HproTtoHa- x 1
Jleiibnmnma. CBoiicTBa ONpEACNCHHBIX HHTErpasioB. MeToabl

MHTETPUPOBAHUSL. I'eomeTpuueckoe MPUIIOKEHNE

OIPEEIEHHOr0 UHTErpaa.

Tema 3 HecoOCTBEHHBIC HHTETPATIBI. x 1
Tema 4. T'eomerpuueckue u (QU3MUECKUE NPUIOKEHUST 1

OMpECACIICHHOI'O MHTETpaa.

4. CTpyKTYypa ¥ coepkaHue JUCHUILIUHBI (MOYJIs1)
OO0mmas TpyA0€MKOCTh JUCIIUIUIMHBI cocTaBisieT 3 3a4. ef. 108 ak. yacos.

4.1. O0beM TUCHUIIMHBI ¥ BUbI Y4eOHOH padoThI

KonnuecTBo yacos
S —— 110 09HOU (hopme 00ydeHus 10 3209HOU (hopMme
oOyueHus,
2 ceMecTp 2 kype
OO61as TpyA0eMKOCTh 108 108
JVICITATUTHHEI
KonrakTHast paboTa 00y4Yarouuxcst 56 24
C npenoaaBarTcyieM, T.4.
AyIuTOpHBIE 3aHATHS, B T.U. 56 24
JIEKIIAN 28 8
MPAKTHYCCKUE 3aHIATH 28 16
KoHnTposib 4
CamocrosrenbHas paboTa, B T.U. 52 80
npopaboTka y4eOHOTO 12 20
MaTepuaa 1o JUCIUILTIHE
(KOHCTIEKTOB JIEKIIHH,
y4eOHUKOB, MaTEpUAJIOB CETEBBIX
pecypcoB)
MIOATOTOBKA K IPAKTUYECKUM 12 20
3aHATHUAM, KOJJTIOKBHYMaM,
3anmre pedepara
BBITIOJTHEHUE UHIUBUIYaTbHBIX 12 20
3ajaHul
MIOArOTOBKA K c1a4e MOJYJIA 8 20
(BBITIOJTHEHNE TPEHUPOBOYHBIX
TECTOB), CJade 3adera
By uroroporo KoHTpOIIs 3ager 3auer
4.2, Jlekuuu
O0BeM B akal. gacax dopmu
. OuHas 3a04Hasi | pyeMble
No Paznen nucuuniauHel (MOIYJIs1), TEMBI JTEKIIUI
dbopma dbopma KOMIIET
o0ydeHus | oOydyeHHs] | €HUUU




Paznen 1. Ilpenen ¢pynkimun

Tema 1. Yucnossle MHOXecTBa. OrmnpeneneHue
dbyakuun. O6nacTe onpeneneHus GYHKIIUA U CIIOCOOBI
ee 3a1anus. Yuciosas mocie10BaTeIbHOCTb.

Tema 2. Ilpeaen 4uCIOBOW MOCIEIOBATEIBHOCTH M
¢ynkunu. beckoneuHo manble U OECKOHEUHO OOoJbIIHe
BEJIMUMHBI U UX CBOWCTBA.

Tema 3. CpoiictBa npenenoB. OTHOCTOPOHHUE
npenenbl. HenpepblBHOCTh PYHKIINU U KiIaccupUKaius
pa3phIBOB.

OIIK-1

Paznen 2. IlpousBoanas u quddepenmnman

Tema 1. Onpenenenue IIPOU3BOIHON u
nuddepennuana. OcHOBHBIE npaBujia
muddepennmpoBanus.  IlpousBogHast — CIOKHOH |
o0paTHO# (YHKIIUH.

Tema 2. IIpou3BogHBIE OCHOBHBIX 3JEMEHTAPHBIX
byHKIHIA.

Tema 3. [IpousBogHbie GYHKIINN, HE SIBIISIOMIUXCS SBHO
3aJJaHHBIMHU.

Tema 4. I'eomeTpuueckue NpUII0KEHUsI TPOU3BOIHOM.

OIIK-1

Paznen 3. ®yHKkuuM HECKOJBKUX NEepeMeHHbIX Tema
Tema 1. YacTHblE  IIPOM3BOJHBIE. [Tonnsit
mubdepernman GyHKIUH.

Tema 2. IlpomsBomnsie u auddepeHnnaNbl BBHICIINX
MOPSIIKOB.
Tema 3.
MIEPEMEHHBIX.

OKCTpeMyM  (QYHKIHH  HECKOJbKHUX

OIIK-1

Paznen 4.
WHTETpaJIbl
Tema 1. IlepBooOpasHasi (QyHKIHS, HEOMpPEAETCHHBIN
UHTErpal U ero cBoiictBa. Tabmuia OCHOBHBIX
uHTErpasoB. Meroasl nHTEerpupoBanus. lloxcranoska.
WHTerpupoBaHue 1o 4acTsM.

Tema 2. Onpenenennblii uaTerpan. ®opmyna Herotona-
Jleiibnuua. CBOMCTBa ONpEJENECHHBIX HHTErpaloB.
Mertonsl VHTETPUPOBAHMUS. I'eomerprueckoe
IIPUJIOKEHUE OIIPENEIEHHOIO NHTETpaa.

Tema 3 HecoOcTBEeHHBIE UHTETPAJIBI.

Tema 4. I'eomeTpudeckre U (QU3MUECKUE MPHIOKECHHS
ONPEJIETICHHOT 0 UHTErpasa.

Heomnpenenenuslii ¥ onpeneneHHbIN

OIIK-1

Hroro

28

4.3. llpakTHyecKue 3aHsITUs

HanmeHnoBaHMe 3aHATHS

O0BeM B akal. gacax

OYHas

dopma
00y4JeHus

3a04YHas1

dopma
oOyJeHus

®opmu

pyemsle
KOMIIET
(250005051

Paznen 1. Ilpenen pynkuuum

Tema 1. UYwucinoBsle MHOXecTBa. OnpeneneHue
¢ynkuuu. O6nacTh onpeneneHus: GyHKIUU U CIIOCOObI
ee 3aganus. YuciaoBas moClIeJ0BaTEIbHOCTD.

Tema 2. Ilpenen uncnoBoil MOCIEAOBATENIBHOCTU U

8

4

OIIK-1

5




byakuun. beckoneuyHo manple U O6ECKOHEUYHO OOJIbIIINE
BEJIMYMHBI U UX CBOWCTBA.

Tema 3. CpoiictBa npeaenoB. OqHOCTOPOHHHUE
npeznensl. HenpepbIBHOCTD (DYHKIIMH U KITACCU(PUKAIHS

pa3phIBOB.
2 | Pazmen 2. IlpousBogHas u quddepeHmman 8 4 OIIK-1
Tema 1. Onpenenenue MPOU3BOAHOMN u
nuddepeHmnuana. OcHOBHBIE npaBuiIa

muddepennmpoBanus. I[IpowsBogHas  CIOKHOW |
o0paTHOi (HyHKIHH.

Tema 2. IIpou3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
byHKUIN.

Tewma 3. [Ipou3BogHbie QYHKIINUN, HE SIBIISIOMIUXCS SBHO
3aJIaHHEIMH.

Tema 4. 'eomeTpryeckre TPUIOKEHUS TPOU3BOJTHOM.

3 | Pazgen 3. ®yHKIMU HECKOJBKMX NEepeMeHHbIX Tema | 6 4 OIlK-1
Tema 1. YacTHble MPOU3BOJIHEIE. Tlomueri
muddepeHman GyHKIIH.

Tema 2. IlpousBomnble u auddepeHnnanbl BBICIINX

TIOPSIIKOB.
Tema 3. OkcTpeMyM  (QYHKIIMM  HECKOJBKHX
MePEMEHHBIX.

4 | Pazgen 4. Heomnpenenennplii ©u  ompeneiacHHBIN | 6 4 OIIK-1
WHTErpaJIbl

Tema 1. IlepBooOpa3nasi QpyHKIMS, HEOMpeIeICHHbII
WHTETpAJI W €ro CBOHCTBa. Tabmuia OCHOBHBIX
uHTerpaioB. Meroasl uHterpupoBanus. IloncranoBka.
WHTerpupoBaHue 10 4acTsm.

Tema 2. Onpenenennblii uaterpan. @opmyna Herorona-
Jletitonuna. CBoicTBa  OMpENEICHHBIX HHTErpPajoB.
Mertoabl VHTETPUPOBAHMUSL. I'eomerpuyeckoe
IIPUIJIOKEHUE ONPEEICHHOT0 UHTETpaa.

Tema 3 HecoOCTBEHHBIE MHTETPAIIBI.

Tema 4. I'eomerpuueckue U (GU3NYECKUE MPUTIOKECHUS
ONPENEIEHHOTO UHTETpaJa.

Hroro 28 16

4.4, JlabopaTopHbie padoThl He MPeTyCMOTPEHBI
4.5. CamocrosiTesibHasi padoTa 00y4yaromuxcs

O0BeM akaj.4acoB
Bun camocrosTenbHOM

Paznen qucrumnianae! (TeMa) paboTHI J— Spp—

¢dopma dopma
oOyueHusi | oOy4yeHUs

Paznenl
YucnoBble MHOxecTBa. Omnpenenenne | Pabora ¢ KoHCIIEKTOM 3 6
G yHKITHH. Ob6nacthb ompeseneHus | JCKIUH.
GyHkuuum M crnocoObl  ee  3amaHusl. | [ToaroToBKa K MPaKTHYECKUM 3 6

YucnoBas MOCIEIOBATEIbHOCTD. Hpenen 3aHATUAM.




YHCIIOBOM IOoCICa0BATCIbHOCTH u

BBIITOJIHCHHUEC

¢yHkuuE.  BeCKOHEYHO — Mauble M | yHjuBHIYAIBHBIX 3aJaHHI 3 8
OecKOHEYHO OOJIbIIINE BEIUYUHBI U UX
CBOMCTBA. CaoiicTBa MIPEICIIOB.
OnnocroponHue HPEACTLL. | [JoaroroBKa K c1aue MOAYJIsS 4 -
HenpepriBHOCTH ¢byHKIMN u
Kyaccuukanms

Paznen 2
Onpenenenne MIPOU3BOIHOMN u Pabora ¢ KoHCIIEKTOM 3 6
muddepennmana. OCHOBHbIE TIpaBHJA | JIGKLIUH.
muddepeHIpOoBaHUS. ITpousBonHas | IToaroroBka K NpakKTHYECKUM
CIOXHOW W oOpaTHOHM  (DYHKIHHU. | 3aHATHSIM. 3 6
[Tpon3BoiHBIE OCHOBHBIX 3JEMEHTAPHBIX | primonHenme
dynxupii. IIponsBonmsie dyHKumii, He MHIMBUAYAJIbHBIX 3aJaHAN 4 8
SABIISIOIIUXCS SBHO 3AIAHHBIMA. |"[ororonka K crade MOJyIs
['eomerpuyeckue IIPUIIOKECHHUSA 3 -
MPOU3BOIHOM.

Paznen3

Pabora ¢ KoHCTIEKTOM 3 5
YacTHEIE MPOU3BOJHBIE. ITonupri | ICKLIHUH.
mubdepennuan ¢yukuun. [IpousBognsie | IIoAroToBKa K IPaKTHYECKUM 4 5
U nuddepeHIranbl BBICIIMX TOPSIKOB. | 3aHATHAM.
OkctpeMyM  (QYHKUMHM ~ HECKOJBKHX | BBIIOJHECHHE 3 8
MIEPEMEHHBIX. WHJMBUAYAIbHBIX 3a1aHUN
[ToxroroBka K caue MOIyJISI 3 -

Pa3znend
[TepBooOpa3zHas dbyukuus, | Pabota ¢ koHCnIeKTOM 4 6
HEONpEACICHHBI  HWHTETpal M €ro | JCKIUU.
CBOMCTBA. Tabnuna OCHOBHBIX | [ToAroToBKa K MPaKTUYECKUM 3
WHTETPAIOB. MeTOJbl WHTETPUPOBAHUS. | 3aHSITHSIM.
IToacranoBka. Hurerpuposanue 1O | BBIMIOJTHEHHE 3
YaCTSIM. OrnpeneneHHblIi UHTETPAL. | HHIMBUIYAJIBHBIX 3a1aHHUI
CDOpMy.]'Ia HBIOTOHa'Heﬁ6HHHa. HOI[FOTOBK@. K c1aye MOOyJIst
CBolicTBa OTPECIICHHBIX HWHTETPAJIOB.
MeTto b1 WHTErPUPOBAHUS.
I'eomerpuueckoe MIPUIIOKEHNE
OTIpeIeNIEHHOTO MHTETpana. 3 i
HecoOcTBeHHbIe MHTETpabl.
['eomeTpuueckue u ¢buznueckue
NPUJIOKEHHS OTIPEJICIIEHHOT0 HHTETpaa.
Hroro 52 80

4.6. BoInosiHeHHe KOHTPOJILHOI PadoThl 00yUaIOIMMKCA 3204HOI GopMBbI

B nponecce nzydenust aucuuIinHbl «MarteMaTndeckuil aHain3» oOydaromuecs 3a04HON
dopmMbl  O0yueHMsI JIOJKHBI BBIIIOJHUTH KOHTPOJIBHYIO — paboTy.
KOHTpOJ’IBHOfI pa60Tr,1 SABIIICTCA OBJIQAC€HHUEC OCHOBHBIMH MaTEMaTHYCCKUMU IIOHATUIMU,
npueMaMu U METOJaMHU. Pabota cocrout u3 3a):[aHPII>i, MNPpEACTaBJICHHBIX B COOTBCTCTBYIOIICM
nocobun. PemeHune kaxaoro 3agaHusi JOHKHO COMPOBOKIATHCS MOAPOOHBIMHU MOSICHEHUSMHU.
HCO6XOI[I/IMO 3alMUCbIBATh HCIIOJIb3YCMBIC q)OpMy.HBI. B KOHIIC pa6OTLI 3allMCbIBACTCA CIIMCOK

WCTIOJIb3yEeMOIl JINTEPATYPHI.

HCJ’ILIO BBITTOJIHCHU A

KonTponbHble paOOTHl BBHIMOJIHSIIOTCS MO BapUaHTy, HOMEpP KOTOPOTO COBMAIaeT C
nocienHen nudpoi yuedHoro mudpa CTyaeHTa.




Bapuant KonrposbHas padbora
1 1 11 21 31 41 51 61 71
2 2 12 22 32 42 52 62 72
3 3 13 23 33 43 53 63 73
4 4 14 24 34 44 54 64 74
5 5 15 25 35 45 55 65 75
6 6 16 26 36 46 56 66 76
7 7 17 27 37 47 57 67 77
8 8 18 28 38 48 58 68 78
9 9 19 29 39 49 59 69 79
0 10 20 30 40 50 60 60 80
3ananus 1-10. Haiiti ykazanHble peaesbl, He TOIb3YsCh MpaBuioM Jlomurans:
X2 —x+1 . — Jx+8-3
N(’l a) Il 2—’ 5 ;B _
xon TX 4+ X—2 x>2 X —3X+2 x>l 3x—-3
-2 X
. sin“2x . X—4
) lim ———; o) lim | ——
x=®  XSINX x>0\ X+ 4
X2 —4x+2 X+ X=2
Ne2. a) lim —————;6) lim — ;
xaw3 2X+5 x—1 X° =X
_ Ax+1- sin5x (2+xY
B) lim —————; r) lim ;o) lim | ——
x—0 2X xao sin2x xoo | ¥ —3
4-7x? X2 +X—2 . x> +1-1
Ne3. a) I|m3—4 6) lim m———=: I'”J : .
X—00 X — X—>— _X X—> X +16_4
1 x )
r) I|m xsin—; m) lim
X o x+1
4 +4x-3 _ . X°- . Ax=1-2
Ned4. a) lim ———— lim 5 ;B) lim :
o0 5x2 1 3x+4 " o2 X2 —4Ax+4 x5 X-5
t 27X X+2
) lim =32y gim (X1
x>0 5xsin2x == ( x+3
8x* —x®+2 . x*+8 . X—2
5.a)lim —2;6)I|m 5 B)Ilm;/——;
x>» 6X* — 2% +3 Xx>-2 X°—X—6 x—>4 3xX° -11x -4
r)lim 10086 . o lim (1+3x)*
x>0 1—c0s2X
4—x+5x° . 3—/x+9 . 3
Ne6. ) lim ———— ;6) lim ————; ») |im AX"+13x+3.
o0 24 %7 —x° -0 Jx+1-1 >3 x*+x-6
H
o) lim SIP°0=2) i (x=3Y
x—2 3(X—2)2 X—>0 X
Ne7. a) lim w- 6) lim X *X=2 .,y lim __4+X
>® 14+ x2+8x° >l 3?4+ 2x—3 x4 1_6x -5

-2
r) lim sin3x-ctg5x ; ) lim (1+5x) »




Ne8. a) lim A3 X

6)lim X’ =4x+3: g) lim
X% 4x% +3x -1

x=l w2y x-—2

r) lim sin(2x®) - ctg5x; x) lim (1+ 4x) 2

—2X+3

L ox+1—x+4

2 2
Neo. a) lim 272X ) lim X AIXHL0 iy P x —Vi-x
x>® 3x° + X +1 x>=2 2% 4+ 5X+2 x>0 5x
3x
.1 ] . x—10
r) |XILYOI a-arct95x, n) lljjc [—j
NelO. a) lim 14°=3 .6y lim _¥'+1 . ) |im _2X*-9x+4
X200 3x% 4 X+ 4 X1 %% 4 8x+7 >4 J5_x_Jx_3

X+5

r) lim X tg3x
X+1

lim
x=0 sin® 4x A

X—>00

(53)

3ananus 11-20. 3agana dyaknus y=f(X). Haiitu Bce Touku pa3pbiBa (yHKINHU, €CITU OHU

cymecTByOT. [TocTtpouts rpaduk GhyHKIHH.

- X, x<1
Nell. f(x)= X?,  1<x<2  Nel2. f(x)=
3X -2, X>2
X-1, Xx<0
Nel3. f(x)= x*—=1, 0<x<1 Nel4. f(X)=
2X, Xx>1
X2, x<-1
Nels. f(X)= 1x+2, —1l<x<1l Nel6. f(x)=
1
— Xx>1
X
2— X2, x<0
Nel7. f(X)= <—x+2, 0<x<2 Nel8. f(X)=
X, X>2
1-x, Xx<1
Nel9. f(X)= 2X, 1<x<2  Ne20. f(x)=
8—x?, x>2

1%, X< —2
2
X+1, —-2<x<0
1-x, x>0
1+ 2x, Xx<-1
X -1<x<1
E X>1
X
1 Xx<-1
X
-X, -1<x<0
X% +2, x>0
x*+1,  x<0
1-2x, O0<x<?2
X—2, X>2
X+1, Xx<-1
x*-1 -1<x<?2
2X, X>2

d
3ananus 21-30. Haiftu npon3BoIHBIE TIEPBOTO TIOPSIKA Y'= d_y GbyHKIUH:
X

Ne21.a) y = xSin5x + Intgx+e*"; 6) x2y® —2xy

9

+4=0; B) y=X";

1
r) x=Int, y—t+¥



Ne22.a)y = x°Cos®x +tgInx ++/Sin3x ; 6) x’y* —3y+2=0; B) y=x""; r) x = aCost,
y =bSint

t-1
t

Ne23.a) y = X’tg?x + InSinx+3*"; 6) x2y5+1:1; B) y=x"; 1) x=%, y=
y
Ne24 a) y = 5-4x3 +Cos°x2 +4°; 6) x*y*+Siny=x; B) y=x"*; 1) x:%tz, y:%t3+t
Ne25.a) y = x2+xarcsinx+4xi/F; 6) xy+e’ =0; B) y:sz; r) x=g", y:te‘2
Ne26. a) y = 7x-3/x* +ctg’7x? +ex- 6) xy—Siny=0;B) y = (Cosx)"*;
1

1 1 1
) x==t*+>t°+1, y==t2+-
3 2 PR

Ne27. a)y = x*Cos®x +tg Inx + 4 ;6) x%y® +Cosy = 0; B) y = (INX)>*; 1) x = In(L+1?), y =t
_ 1. Y =0. X
Ne28.a) y = x2Ctg®x +arcctg=; 0) Xy +€° =U; 5) Yy =X
X
r) X = In(Cost), y = Sin’t

Ne29. a) y = x°tg®x + CosIn x+5**; 6) xy +tgy =0; ) y = (Cosx)”;
r) Xx=1-Cos2t, y =2+ Sin2t

Vx :6) 5% +y* =0;:8) y = (Sinx)*; 1) x:1t2+t, y=}t3—t
Sinx 2 3

3ananus 31-40. 3aganayto GYHKIUIO UCCIeNOBaTh MeToaaMu auddepeHnnanbHoro

ucuncieHus. Ha ocHoBaHUU pe3yIbTaTOB UCCIIEOBAHUM MOCTPOUTH IpaPUK PYHKIIMH.

2
8
3. y= S Ne32. Y =2X+——; Ne33. Y =X+ :
! X g X—3 4 3x-1
No34 y—1x2+i-N35 y—x+—2 L Ne36. Y = X+l
o 3x x=1 7 x*+1

X+ 2 x* -1 X"+ 2x°
Ne37. Yy =———; Ne38. Y= P Ne39. Y =

X“ -1 X X

Ne40. Y =
X* —4

3ananus 41-50. Haiitu uHTErpab.

Ned. a) [ X(X+1)(X+2)dX :6) [——— :8) [ XxCos3xdX ; r)_[
— 2x?

+3
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o nfo o [P 4

Ned3. a) [ (Vx+ D)(x X +Ddx ; 6)j3X ax B) [x-27dx 11) [

67 NG +2x+5 '

Ne44 ; B) J. arctg2xdx ; r) _[

. a) j%dx ;6).[\/;)1

+2X

Nod5. a) j%dx ;6)J. xdx ; B) J.x Sinx-Cosxdx ; r) I—x ;
X

V14 x? +1

Ne46. a) J‘(l—i/?fdx ; 0) j@dx ; B) Ilenxdx ;T) J.:l),_id
+

arctg[ j
Ned7. a) [2"-e"dx ; 6) J.4dx B) [x- Sin3xdx ; r)j

2x+3
x+1
Ix = x%* + %2 dx , xdx
Nod8. a) Jde : 6) I\/—-z :8) [x*Inxdx ; r) -[1+2x :
xdx

Ne49. a )J.(l Xj dx ; 6) _[x 7 dx ; B) Iarccostdx r)J' ;

NeS0. a j(“X) dx 6)I ey [ xe?x ; r)j

2x’

x+1

3ananus 51-60. Haiitu muiomans Gurypsl, orpaHiYeHHON 3aJaHHBIMU JTHHUSIMH. Clienarhb

PHUCYHOK.

N5l Yy =2—X" u Y=X7 Nes2. V=X u Y =4X;

Nes3. Y =+/2X u y:%xz; Nesd., Y =2X— X2 u Y =—X:

Ness. Y =3—2X u Y = X% Nes6 Y =X , y=%x2 n Y =—x%;

Ne57. y:%x2 i y:4—§x2; Nes8. Y =4 —/2X;

2

3
Nes9. Y =~/X u y=4XA;N96O. y=X>u y=—X°.

3agaHus 61-70. Berunciauth HeCOOCTBEHHBIN UHTET paJI WK IMOKAa3aTh €0 paCXOAUMOCTb

0 2x) 2 dx: N o —d
; Ne62. I( X) 2 dX; Ne63. iX Wi {x+1 X;

dx
Jx -1

o0
Ne61. j
2
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dx
No67. [ : Ne6S. je 2Xdx:

Ne65. j\/;+ I

> X o Xt +1 > XInx
T2 © JIx +1
Ne69. IXG X dX;N970. —st;
2 X

3amanus 71-80. MccnenoBarh Ha SKCTpeMyM () YHKITHIO.

N7l Z= X2 =Xy + Y +3x—2y +1; Ne72. 7 = X° +3xy* —15x —12y;
NeT3. Z= X2+ XY+ Y2 —2X— Y Ne74. Z = X2 — Xy + Y +9X— 6y + 20;
Ne75. Z = 2Xy —AX —2Y; Ne76. Z = X° +8y° —6Xy +1;

Ne77. Z = 3X + By — X% — Xy — Y% Ne78. Z = 2X° — xy® +5x% + y°
Ne79. 7 =3X% + (Y —2)%; Ne80. 2 = (X+4)* +2(y —3)°

4.7.Coaep:xanue pa3iejoB IUCHUILINHBI

Paznen 1. llpenen dyukiuu.

Yucnoseie MHOXecTBa. Omnpenenenne QyHkuuu. OOnacte onpeneneHus (GyHKIAW U
crocoOsbl ee 3aganus. YucioBas mociaenoBareiabHOCTh. [Ipenen uncinoBoi mocineoBaTeIbHOCTH
u  ¢yskuuu.  "3amedarenbHble"  Tpenenbl M UX  IPUMEHEHUE IS pacKpbITUs
HeolpeaesieHHOCTeH. beckoHeuHo Masble U OECKOHEUHO OOoJbllMe BEIMYUMHBI M HUX CBOMCTBA.
CgoiictBa npenenoB. OgHocTOpOHHHME Tpeaensl. HenpepblBHOCTh QyHKIMHE M KiIaccuuKamus
pa3pbIBOB.

Paznen 2. [IpousBoanas u quddepeHmnan

Onpenenenne IIPOU3BOJHON u middepenunana. OcHoBHbIE IIpaBuJIa
mubdepenumpoBanus. IlpomsBogHast cioxHOM u  oOpaTHoW  QyHkumu. [IpousBonHas
napaMeTpuuecKu 3aJaHHbIX (QYHKUuH. IIpou3BOJHBIE OCHOBHBIX 3JEMEHTApHBIX (YHKIIMH.
[TpuMeHeHNe NPOU3BOIHOMN K MCCIEIOBAHNIO (DYHKIIMH.

Paznen 3. ®yHKIMN HECKOIBKUX EPEMEHHBIX

YacTHble MPOU3BOJHBIE U MOJHBINA nuddepeHman. IKCTpeMyM (YHKIHHA HECKOJIbKUX
NEPEMEHHBIX. YCJIOBHBIM JKCTpeMyM (YHKIUU HECKOJBKUX IepeMeHHbIX. Haubonbiime u
HalMEHbIINE 3HaYeHUs! QYHKIIUHU B 3aMKHYTOM 00JIaCTH.

Pa3znen 4. HeonpeneneHHblil 1 onpeIeeHHbII HHTETPaJIbl.

IlepBooOpa3zHass (yHKIMS, HEONpeAeTeHHbIM HMHTerpal M ero cpoiictBa. Tabmuua
OCHOBHBIX MHTerpasioB. Meronbl nnrerpuposanus. Iloacranoska. HTerpupoBanne mo 4acTsiM.
Onpenenennbiii  unrerpan. @opmyna HperoToHa-JleiitOnuna. CBolicTBa  ompezeneHHbIX
UHTErpasioB. MeToapl HMHTErpUpoBaHMs. [ eoMeTpuueckoe MpHIIOKEHHUE OIPEIeIIEHHOTO
uHTerpana. HecoOCTBEHHbIE HHTETPAIBI.

5.00pa3oBare/ibHbIE TEXHOJIOTHH
HpI/I HU3YUCHUHU  JUCHUILUIMHBI HCIIOJIB3YCTCSA HWHHOBAIIMOHHBIC 06pa3OBaTCJ'IBHBIC
TEXHOJIOTMKM Ha OCHOBC HHTCrpalvi KOMIICTCHTHOCTHOI'O W JIMYHOCTHO-OPUCHTHUPOBAHHOI'O
noaxoaoB C€ DBJICMCHTAMU TpaAUIIUOHHOTO HCKI_[I/IOHHO-HaGOPaTOPHOI‘O u 06y‘-ICHI/I$I C
HUCITIOJIB30BAHUEM HHTCPAKTUBHBIX (bOpM IIPOBCACHUA 3aH5[TI/II\/'I, HCCJ’IC}IOBaTeJ’IBCKOﬁ
JACATCIIPHOCTH U MyJ'ILTPIMCI[PIfIHLIX y‘le6HBIX MaTCpuajoB.

Bun yuebHol paboTbl O06pa3oBarenbHble TEXHOJIOTHH

Jlexmun 3JICKTpOHHLIC MaTcpurajibl, HCIIOJIb30BAHUC MYJ'ILTI/IMCI[I/II\/'IHLIX
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CPEeACTB, pa3IaTOYHbIN MaTepual
[IpakTuyeckue OO6cyxaeHne 1 aHaIn3 MPeI0KEHHBIX BOIIPOCOB X
3aHATUS ayJAMTOPHBIX 3aHATUSAX, UHAUBUIYaJIbHBIE JOKJIA/Ibl, TECTUPOBAHHE
CamocrosTenbHas 3ammTa U mpe3eHTanus pe3yJbTaToB CaMOCTOSATEIEHOTO
pabota WCCIICIOBAHMSI HA 3aHATHSIX

6. OueHoYHbIe CPeACTBA JUCHUIIMHBI (MOIYJINA)
6.1. ITacniopt (hoHIA O1IEHOYHBIX CPEICTB MO JUCHUILUIHHE «MaTeMaTHuKa

No Kon O11eHOYHOE CPEJICTBO
KonTtponmpyemsie pa3aessl (TEMBbI) KOHTPOIHPY
/1 TUCUUILIAHEL* emon HAUMCHOBAHHC KOJI-BO
KOMIIETEHI]
3474
1 |IIpenen GpyHKIHH. OIlK-1 TecToBble 3a1aHN 20
Bonpocer s 3auera 7
2 | IlpousBoanas u quddepeHmmnan OIlK-1 TecToBble 3a1aHN 20
Bonpocer jyist  3auera 7
3 | ®yHKIHH HECKOIBKUX OIlK-1 TecToBbIe 3a1aHNA 20
MIEPEMEHHBIX Bonpocsr 11 3aueta 9
4 | HeonpeneneHHbIN u OIlK-1 TecToBbIC 3a1aHUS 20
OMpe/ICICHHBIA HHTEIPAIbI. Bonpocsr s 3aueta 14

6.2. [lepeyeHb BOMPOCOB /JIsl 3a4eTa
1. Omnpenenenve ¢ynkuuu. OO6nacte ompezeneHuss (QYHKIUUA U CIHOCOOBI €€ 3a/laHusl.

['papmyeckoe n3o0pakeHue (YHKIIMH, OCHOBHBIC CBEICHHUS W3 Kiaccupukanmud (QyHKIUH.
(OIIK-1)

2. [Ipenen, ocHOBHbIE CBOWCTBA IpeaeNoB. beckoHeuHO Maible U OECKOHEYHO OOJIbIINe
BEJIMYMHBI 1 uX cBoicTBa. (OITK-1)

3. MoHoToHHBIE TOCIeAoBaTeNbHOCTH. Teopema 0 CyIIeCTBOBAaHMM  IIpejena y
MOHOTOHHOH OrpaHUYEHHOU II0CJIEI0BATEILHOCTH (popmynupoBka).

4. «3ameuarenbHble» Opelnenbl W MX  NPUMEHEHHE JJii  pacKpbITUs — Heompe-
nenennocteit. (OITK-1)

o. CpaBHenue OeckoHeuHO ManblX. [lopsmok Mamoctu. OKBHUBaJIEHTHbIE OECKOHEYHO
maisie. (OTTK-1)

6. HenpepriBHOCTD (DyHKIIMU B TOUKE U HA UHTEpBaie. Touku pa3psiBa GpyHKuuuU. JlelicTBus
HaJ HeripepbiBHbIME (yHKIMsmE. (OTTK-1)

1. @®opMyIHMpPOBKA OCHOBHBIX CBOMCTB ()YHKIIMH, HEMIPEPHIBHONW HA 3aMKHYTOM HHTEpBaJe.
(OIIK-1)

8. 3ajayy, OPUBOJAIIME K TMOHATUIO MPOM3BOAHON. OnpeneneHue NPOU3BOAHON U
mupepenimana. OcHoBHble npaBwia auddepenumposanus. (OIIK-1,)

9. [TpousBogHas cimoxxkHoil u oOpatHoi  QyHkuuu.  I[Ipou3BojgHBIE  OCHOBHBIX
sneMeHnTapHbix Gynkiwid. (OT1K-1)

10. [Ipon3BogHbIE BBICIIMX MOPSAAKOB. MEXaHMUYECKHII CMBICI BTOPOM IPOU3BOJIHOM.
dopmyna koHeuHbIX TpupartieHuii Jlarpamxka. (OI1K-1)

11.  Tlpaswuio JlonuTans mis packpeitusi HeonpeaeaenHocten. (OIMTK-1)

12.  ®opmymna Taitnopa. (OITK-1)

13. [IpumeHneHne mpor3BOIHON K Hcciae1oBaHUIO GYHKIUI. MUHUMYM U MaKCHUMyM

¢bynkuuu. HaxoxaeHue HaMMEHBUIMX W HauOOJBIIMX 3HAUYE€HUH (YHKIMU B HMHTEpBaJe.
(OIIK-1)
14. BoinyksiocTs M BOTHYTOCTh Ipaduka (yHKIMH, TOYKU Neperuda. ACUMITOTHI rpaduka.
Cxema wHccleoBaHUS W MOCTpOeHHs Tpaduka (GYHKIHHA [0 XapaKTEPHBIM TOUYKaM.
(OIIK-1)
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15. OyukIun HecKoIbKuX nepeMeHHbix. (OTTK-1)
16.  Yacrusie npoussoaasie ®HIT. (OITK-1)

17. Omnpenenenne GyHKIIMNA HECKOJIBKUX nepeMeHHbIX. Oonacts onpenenenus. (OI1K-1)

18.  T'eomerpuueckuii cMbICT GYHKIUU JBYX NEPEMEHHBIX. YaCTHBIC TIPOU3BOHbBIC ()YHKIIUU
HECKOJIbKUX MEPEMEHHBIX, MX Teomerpuueckuii cmbic. (OTTK-1)

19. YacTHbIe MPOU3BOAHBIC BhICIIHX HOopsiakoB. (OITK-1)

20. Tlomnoe mpwupamienne ¢GyHKIMUA. Teopema O TMONHOM mnpupameHuu. [lomHbrid

nuddepentman yaxuun. Auddepennnan cnoxkuoit Gyuxiwm. (OITK-1)

21.  DxkcrpemyM (yHKIHMH MHOTHX IepeMeHHbIX. Heo0XoauMble U TOCTaTOYHBIE YCIIOBHSL.

22. VY CoBHBIN 9KCTpeMyM (DYHKIIMH HECKOJIbKUX mepeMeHHbIX (OITK-1)

23. OTpicKkaHue HauOONBIINX W HAUMEHBIIWX 3HAYCHUH (YHKIMHA B 3aMKHYTOH OOJAcTH.
(OIIK-1).

24.  TlepBooOpa3Has GyHKIMs, HeonpeneneHublii uarerpai (OITK-1)

25. CBoiicTBa HeomnpeaeaeHHOro uHTerpana. Tabmuna ocHoBHBIX HHTErpanos (OITK-1).

26.  Meronsl unterpupoBanus. [loxcranoska. HTerpupoBanue mo yactsam(OITK-1).

27. Omnpenenennsiii uaterpait. ®@opmyna Herotona-Jleitonura. (OITK-1)

28.  CaoiicTBa onpeeeHHbIX HHTErpaioB. Meronsl unrerpuposanus(OITK-1).
29.  T'eomerpuueckoe MpHIOKEHUE onpeneneHHoro narerpana. (OITK-1)
30 Paznoxenne panmoHambHON IpoOu Ha mpocrteimme. MHTerpupoBaHue parroHaIbHbBIX

npooeii. (OITK-1)

31.  TpuroHomeTrpuuecKkue TOJCTAHOBKM W METOAbl HHTerpupoBaHus. [lonatue He
UHTETPUPYeMOCTH eMeHTapHbIX GyHkuui. (OITK-1)

32. 3aaun, TPUBOISIIKME K TOHITUIO onpeaeneHHoro naterpana. (OI1K-1)

33.  OmpeneneHHbld HMHTErpan, Kak Ipeles UHTerpaabHoM cymwmbl. llonstHe 00

UHTErpupyeMoil QyHKIMH, GOpPMYIHPOBKAa TEOpEMBI cyliecTBoBaHus. llpocreiimme cBoiicTBa
OIpEeNIelIEHHOr0 UHTerpajia, TeopeMa o cpeqHeM. CpenHee 3HaueHue ¢pyHkuuu. IIpousBogHast
OT ONpEICICHHOr0 HHTerpaia 1o BepxHemy npexaeiny. (OI1K-1)

34. CBs3b MeX1y ONIpEeACICHHBIM MHTErpajioM U nepBooOpaszHoil ¢dynkuuein. dopmyna
Herotona-JleiOnuma. (OITK-1)

35.  BbluMcieHue OIpeNeNeHHbIX MHTErpajloB CIOCOOOM IOACTAHOBKM W TO YacTsM.
WHTerpupoBaHe YeTHBIX U HEYETHBIX (YHKIMHA B cMiMMeTpu4HbIX mpezaenax. (OITK-1)

36. T'eomerpuyeckue NpHIOKEHHs onpeneneHHoro narerpana; (OI1K-1)

37. HecoOcTBeHHble uHTErpasibl ¢ OECKOHEUHBIMU TNPEJeIaMd HHTETPUPOBAHUS U OT
HeorpaHWueHHbIX (QyHKUUH. Ilpumepbl CXONAMMXCS M PACXOIAIIMXCS HECOOCTBEHHBIX
unrerpaios. (OI1K-1)

6.3. llIkaja o1eHOYHBIX CPeACTB

YpoBuu | Kputepuu onieHuBanus OneHouHbIe
OCBOCHH cpexacTaa
s (xon-BO
KOMIIETE 0aJIIoB)
HIOIUNA
[TponBu — TIOJIHOE 3HaHWEe Y4YeOHOro Marepuana M3 Pa3HbIX | TECTOBbIE
HYTBII pa3/ieNioB JAMCHMIUIMHBI C PACKPBITHEM CYHIHOCTH W oOiactu | 3amanusi  (40-
(75 -100 | npuMeHeHus cTaHIapTa; 50 GaioB);
6asioB) —yMEHHE SICHO, JIOTMYHO U TPAMOTHO M3J1araTh U3y4eHHbIH | BOMPOCHl K
«3a4TeH | MaTepuai, MPOU3BOJUTH COOCTBEHHBIC PA3MBIIUICHHS, JENATh | 3a4eTy
o» YMO3aKJIIOYEeHUSI W BBIBOJBI C J00aBiIcHHEM KoMMeHTapues, | (35-50
MOSICHEHU, 000CHOBAHMIA; 0aJIIoB)
—TpaMOTHOE  BJIQJICHUE METOJAaMH Tpu  00paboTKe
OKCIIEPUMEHTAJbHBIX JAaHHBIX, MPABWIBHOCTh pAacyeToB U
BHIBOZIOB C WCIIOJNIB30BAHUEM CTAaTHCTUKO-MAaTEMaTHYECKHX
KPUTEPHEB aJIeKBaTHOCTH, CTIeTIMATBHBIX TIKal,
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MYJIbTHILTMKATUBHBIX W aJJIUTUBHBIX (DAaKTOPHBIX MOJENCH U
T.IL.
Ha »sTomM ypoBHe oOOyyarommicsi CHOCOOCH TBOPUYECKU
NPUMEHATHh MOJyYCHHbIE 3HAHUSA IYTEM CaMOCTOSTEIHHOIO
KOHCTPYUPOBaHHS CrHoco0a JesTeIbHOCTH, TIOMCKAa HOBOU
uHpOpMaLnu.
bazoBbiii —3HAHHE OCHOBHBIX TEOPETUYECCKUX U METOJAMYECKHX | TECTOBBIC
(50  -74 | nonoxxeHuii MO U3y4EHHOMY MaTepually, ykazanue npaswibHou | 3amanus  (30-
Oayta) — | METOAMKHU pacdeTa OOJIBIIMHCTBA 3aa4 MPEAMETHOM chephl; 40 6amioB);
«3aYTCHO —yMeHHe cOOMpaTh, CHCTEMAaTU3UPOBATh, AaHAIM3UPOBATh U | BONPOCHL K
IPaMOTHO  HCIOJB30BAaTh MPAKTHYECKHA  MaTepuall JJisl | 3a4eTy
WITIOCTPAIMH TEOPETUUECKUX MOJIOKEHHIA; (20-34 oamn)
Ha osrom  ypoBHe  oOydJarompMmcs  HCIOJB3YETCs
KOMOMHUPOBAaHME M3BECTHBIX aJITOPUTMOB U  NPHEMOB
JIeSITeIIbHOCTH, DBPUCTHYECKOE MBITIICHHE.
[Toporos —TIOBEPXHOCTHOE 3HAaHUE CYIIHOCTH WH(POPMAIMOHHBIX | TECTOBBIC
BIA MIPOIIECCOB; saganus  (20-
(36 - 49 —yMEHHE  OCYIIECTBIATh IMOWUCK  WHpopManmuu 1o | 29 6amios);
0a/uIOB) | MOJYYCHHOMY 3aJlaHuI0, COOp M YAaCTUYHBIA aHAIW3 JAHHBIX | BONPOCHI K
- IIPY IPOBEICHUH KOHKPETHBIX CTATUCTUYECKUX PACUETOB; 3a4yery
«3a4TCHOY —BBIIIOJIHCHHE PACYCTOB [0 NpUMEHeHur MeronoB ¢ | (15-20
MOTPEIIHOCTSIMA METOJIOJIOTHYECKOT0 IUIaHa, OIMMOKamMH B | OAJUIOB)
UHTEPIPETAINY, HO IO3BOJISIONIMX CHAETIaTh 3aKJIIOUEHHE O
BEPHOM XO/I€ PEIICHHsI TOCTABICHHOW 3a]a4u.
Ha »TomM ypoBHe oOydaromuiics CrocoOeH IO MaMsTH
BOCIIPOM3BOANTh  paHee  yCBOCHHYI  HMH(MOpMAIMIO U
NPUMEHSATh  YCBOCHHBIC  QITOPUTMBI  JICATEIBHOCTH  JUIS
pelIeHts TUIIOBBIX (CTaHAAPTHBIX) 3a/1a4.
Huzkuii —HEe3HaHUE TEPMUHOJIOTHH JHMCUUIUINHBL, | TECTOBBIC
(momopor | mpUOMM3UTENIFHOE TPEICTABICHUE O TMpeIMeTe W METOAAX | 3aIaHus
OBBIH) JMCIIUTUIMHEL, OTPBIBOYHOE, oe3 noruueckoii | (0-15 6amnos);
(KOMIIeTe | TIOCIEeIOBATENEHOCTH H3JIOKEHHE WH(GOpMAIMK, KOCBEHHBIM | BOTIPOCHI K
HIUs He | 00pa3oM 3aTparuBarolleid HEKOTOPbIE acleKThl MPOTrPaMMHOIO | 3a4eTy
copmup | Matepuaa; (0-15 GamnoB)
OBaHa) —  HEYMEHHME  BBIIOJIHUTH  COOCTBEHHbIE  pacueThl
(menee AQHAJIOTMYHOIO XapakTepa mo oOpa3ly, HeUIeHTUPUKALUs
35 METO/a, HE3HaHKE TI0Ka3aTeslel B MPeIJIOKEHHOM ITPUMEPE;
6asioB) —HE BJIaJICHUE BBIYMCIUTEIbHBIMU IPOLETYPaMHU.
- «He Ha »ToM ypoBHe oOyuwarommuiici He crocoOeH
3a4TEHO» | CAMOCTOATENBHO, 0€3 TIOMOIIM W3BHE, BOCIPOW3BOAHUTH H
IPUMEHSTH MOJYYEHHYIO HH()OPMAIHIO.

Bce KOMITIEKTBI OIIEHOYHBIX CPEACTB (KOHTPOJIBbHO-U3MEPUTEIBHBIX MAaTEepUANIOB),
HEOOXOJUMBIX JIIi OIEHKH 3HAHWW, yMEHWH, HAaBBIKOB W (WJIM) ONBITA JIEATEIHHOCTH,
XapaKTepU3YIOIIKe 3Tanbl (HOPMHUPOBAHUS KOMIIETEHIIMI B MPOIIECCE OCBOCHHS AUCIMILTUHBI
(Momynst) OAPOOHO TpeACTaBiICHBI B JOKyMeHTe «DOHJ OIIEHOYHBIX CPENICTB IUCIUTLIAHBI

(MOIyIIS)».

7. YueOHO-MeTOAMYECKOE U MH(OPMAIUOHHOE OOecniedeHne JUCHUTLTUHbI

(MoayJin)
7.1.0cHOBHAas1 yueOHas1 juTEPaATypa

1. baBpun, . . MaremaTnueckuii aHanu3 : y4eOHUK M IPAKTUKYM JUIS aKaJeMHYECKOIro
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Oaxanaspuata / U. U. baBpun. — 2-e uzna., ucnp. u pon. — M. : U3narensctBo IOpaiit, 2017. —
327 c. — (bakanaBp. Axagemudeckuii Kypc). — ISBN 978-5-534-04617-5. https://www.biblio-
online.ru/book/E01E61C4-6105-4D87-839D-A0C9044A552F

2. Unbun, B. A. Martematnueckuii ananu3 B 2 4. Yacts 1 B 2 kH. Kaura 1 : yaeOHUK aiis
akagemudeckoro Oakamaspuata / B. A. Uneun, B. A. CagoBanunii, b. X. CennoB. — 4-e u3f.,
nepepad. u gon. — M. : M3narensctBo FOpaiit, 2017. — 331 ¢. — (bakanaBp. AkageMU4eCKUN
kypc). — ISBN 978-5-534-02142-4. https://www.biblio-online.ru/book/02A9A60A-D72E-
4C22-B730-AA93F68574E6

3. bepman I'. H. COopHuK 3a1a4 110 Kypcy Matemaruueckoro ananusa. — M. : U3n-so JIAHD,
2011. — 384 ctp.

4.3agaun M yOpaKHEHUs 110 MaTeMaTHMYecKOMYy aHanu3y A BTy30B mon pex b. I
HemupoBuya. — M. : Actpeinb, 2013. — 495 c.

5. Manxo ILE., ITonoB A.I'. Briciias mareMaTuka B yIpaKHEHUAX M 3aJadax : nocobue ajs
By30B:B 24.Y.1. - M. : OHUKC 21 Bek: Mup u obpazoBanue, 2012. - 303 c.

7.2.Jlon0JIHUTEIbHASA YYeOHas JuTeparypa

1. AukwioB A.B. Beicias matematuka: yaeonoe nmocooue. B 2 4. U.1/A.B. Aukuios, I1.A.
Benemuco, FO.A.PemerHukoB; moj oOmieir pemakmueit I1.A.BembmucoBa. — 2-¢ u3m.-
Vapsuosck: Yal'TVY, 2011.-250 c.

2. T'asuzoa H.H., [ertapesa O.M., XysuaxmeroBa P.H..IloaroroBka k HTOroBoMy
TECTUPOBAHUIO 1O MaTeMaTWKe B BbICHIEH ImKoie. baHk TecToB: yueOHOe mocoOue
WznatenbcrBo: Kazanckuii HallMOHAIBHBIN UCCIIEOBATEIbCKUNA YHUBEPCUTET TEXHOIOTHYECKHI
ISBN:978-  5-7882-1402-3 I'ox: 2013

3. HioxenkoBa JLU., [roxxkenkoBa O.FO., Muxamun ['.A. IIpakTukym 1o BbICIIEH
MaTeMaTHuke : ydeOHoe mocobme : B 2 4. M3marembctBo "JlaGoparopus 3HaHuii" (paHee
"BMHOM. JIaGopaTtopusi 3HaHUK")

4. Tlporacop FO.M. Maremarnueckuii ananm3: y4e0. Ilocobue/ >/IIporacoB.- M.:
OJIMHTA: Hayxka, 2012.- 168 c.

5. Psabymko A.IL., XKyp T.A. Briciias matemaruka: Teopus U 3a1a4n: yueOHoe mocodue. B
5 u. Y. 2. Kommnekcuole uncna. HeomnpeneneHuslid U onpeaesneHHbld UHTErpanbl. OyHKIMM
HECKOJIbKUX TepeMeHHbIX. M3marenscTBo "Bricmas mkona". ISBN:978-985-06-2766-7 Tox:
2016

6. CemenoBa H.M. Marepuanbl aisi TECTHPOBAaHUS IO BBICHICH MaTeMaTHWKe: YueOHOe
nocobue sl CTYIEHTOB, OOydJaromuxcsi Mo HampaBleHussM moarotosku 18.03.01, 18.03.02,
35.03.02, 23.03.01, 15.03.02, 23.03.03, 35.03.01, 09.03.02. WzmarensctBo: CaHKT-
[TeTepOyprckuii rocynapcTBeHHBIN NecoTexHuueckuii yauBepcurer. ISBN: 978-5-9239-0773-5
I'ox: 2015

7.3 MeToanyecKue YKa3aHusi 0 OCBOEHUIO TUCIMILTHHbI

1. Hukonoposa JIL.M., Kapreumna H.B., ®ponosa C.B., IluenunueBa H.B.
[TpakTukym mo aucummiauHe MartemaTuka s 0Oy4aroIIMXCsl 10 HaIpaBJIEHUIO MOJITOTOBKU
23.03.03 «QKCIuTyaTanus TPaHCIIOPTHO-TEXHOJIOTUYECKUX MalIuH», 35.03.06
«Arpounxenepusi», 27.03.01 «Crannaptuzanus u merposorus», 09.03.01 HMudpopmatuka u
BBIYMCIIUTENbHAs TEXHUKA, Mu4aypuHCK, 2022,

2. [Tuenunuesa H.B. Metoanueckoe nocodue 1o AUCHUIIIMHE MaTeMaTHKa M0 TEME:
«[Ipenenbl pyHKIMN OAHOM epeMeHHOIH», MuuypHuHck, 2022.

7.4 UndopmanuonHbie U HU(PPOBbIEe TEXHOJOTUHU (POrpaMMHOe

o0ecrneveHne, COBpeMeHHbIe MPodecCHOHAIbHBIE 0a3bI JAHHBIX U

HH(POPMALIMOHHBbIE CIIPABOYHbIEC CUCTEMBbI)

VYyeOHass gucuumuinHa (MOJYJb) MNpPeAyCMaTpPUBAeT OCBOCHHE MH(YPOPMALIMOHHBIX U
U(POBBIX TeXHONOTUH. Peanu3zarus nudpoBhIX TEXHOIOTHI B 00pa3oBaTeIbHOM MPOCTPAHCTBE
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https://www.biblio-online.ru/book/E01E61C4-6105-4D87-839D-A0C9044A552F
https://www.biblio-online.ru/book/E01E61C4-6105-4D87-839D-A0C9044A552F
https://www.biblio-online.ru/book/02A9A60A-D72E-4C22-B730-AA93F68574E6
https://www.biblio-online.ru/book/02A9A60A-D72E-4C22-B730-AA93F68574E6
https://e.lanbook.com/book/73359#authors
https://e.lanbook.com/book/73359#book_name
https://e.lanbook.com/book/73359#book_name
https://e.lanbook.com/book/73359#book_name
https://e.lanbook.com/book/84122#authors
https://e.lanbook.com/book/84122#book_name
https://e.lanbook.com/book/84122#book_name
https://e.lanbook.com/book/84122#book_name
https://e.lanbook.com/book/92433#authors
https://e.lanbook.com/book/92433#book_name
https://e.lanbook.com/book/92433#book_name
https://e.lanbook.com/book/92433#book_name
https://e.lanbook.com/book/68449#authors
https://e.lanbook.com/book/68449#book_name
https://e.lanbook.com/book/68449#book_name
https://e.lanbook.com/book/68449#book_name
https://e.lanbook.com/book/68449#book_name

SBIISICTCS. OJHOM W3 BAXHEWINIUX IeNell o0pa3oBaHUs, MArOMIEH BO3MOXXHOCTH pPa3BUBATh
KOHKYPEHTOCTIOCOOHBIE KayecTBa OOYYaIOIMIMXCS KaK OYIyIIUX BBICOKOKBATH(UIIMPOBAHHBIX
CIIELUATIUCTOB.

[{udpoBble TEXHOIOTUU MPETyCMAaTPUBAIOT Pa3BUTHE HABBIKOB 3(P(HEKTUBHOTO pEHICHUS
3ama4  MPoeCCHOHATBHOTO, COIHMAIBLHOTO, JUYHOCTHOTO XapakTepa C UCIOJIb30BAaHHEM
pa3IMYHbIX BHJIOB KOMMYHUKAIIMOHHBIX TeXHOuOruil. OcBoeHHEe IUPPOBBIX TEXHOJOTHI B
paMKax JaHHOW JUCHMIUIMHBI (MOAYNSA) OPHEHTHUPOBAHO HA CIIOCOOHOCTH O€30MacHO U
HaJJIeXKaluM  o0pa3oM IMoJydaTh JOCTYI, YIpaBisTh, HHTErPUPOBATh, OOMEHUBATHCH,
OIICHUBATh U CO3JaBaTh HWHQPOPMAIMIO C TIOMOINBIO MHQPPOBBIX YCTPOWCTB U CETEBBIX
texHojoruil. dopmMupoBanue HUPPOBOI KOMIIETEHTHOCTH MpernoyiaraeT paboTy ¢ JaHHBIMU,
BJIQJICHUE MHCTPYMEHTAMH JIJIi KOMMYHUKALIMH.

7.4.1 DJ1eKTPOHHO-0UOJIMOTEYHASA CUCTEMbI U 0a3bI JaAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciuyr ot 10.03.2020
Ne OB CVY 437/20/25 (CereBas snekTpoHHast OMOIMOTEKA)

2. DnekTpoHHO-OMOMMOTeUHas cucrema wu3aarenberBa «Jlanby (https://e.lanbook.ru/)
(ToroBOop Ha OKazaHHE YCIYT IO MPEAOCTaBICHHUIO JOCTyIa K AIeKTpoHHBIM u3ganusmM OO0
«M3natensctBo Jlanb» ot 03.04.2023 No 1)

3. DnexTpoHHO-OMOMMOTEUHAss cucTema u3aarenscTBa «Jlanby» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYr MO MPEJOCTABJICHHUIO JOCTYMa K 3JEKTPOHHBIM u3ganusiMm OO0
«M3narenscTBo JIaub» oT 06.04.2023 Ne 2)

4. baza maHHBIX 3JeKTPOHHBIX MHPOopManuoHHbIX pecypcoB ®I'BHY IHHCXB (morosop
no o0ecmeueHuIo JoCTyna K AJIeKTPOHHBIM HHpopManmoHHbIM pecypcam PI'BHY IMHCXb
yepe3 repmuHal yaanenaoro goctyna (TY /] ®T'BHY [THCXB) ot 07.04.2023 Ne 6/H)

5. DnekTpoHHO-OmMOmHOTeuHass  cuctema  «AgriLiby ®I'BOY BO PrA3Y
(http://ebs.rgazu.ru/) (mononHUTENBHOE COMIIAIICHHE HA MPEIOCTaBlIeHUE gocTymna oT 13.04.2023
Ne 6/1 k Jlunienzuonnomy gorosopy ot 04.07.2013 Ne 27)

6. DnexktpoHHast Onbnmmoreynas cucremMa «HanmonanbHbI UppPOBON pecypc «PyKoHT»:
Kosekinu «ba3ossiii Maccuy» u «Konoc-c. Cenbckoe xo3siictsoy (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIyT Mo npeaocTaBieHuto qoctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «dnexrporHoe M3aTenbcTBO FOPAWITY (https://urait.ru/) (JoroBop Ha okasaHue
YCIYT 1O TPENOoCTaBIEHUI0 JocTyna K oOpaszoBarenbHOl miargopme OO0 «DneKTpoHHOE
u3atenbctBo FOPAMTY ot 06.04.2023 Ne 6)

8. DnekrtponHo-OmOIMOTeuHass cuctema «Bepuanckuity  (https://vernadsky-lib.ru)
(oroBop Ha 6e3BO3ME3HOE UCTIONB30BaHuE Mpou3BeaeHu oT 26.03.2020 Ne 14/20/25)

9. baza gannbix HOB «HanumonanbHas snektpoHHas ouOmmotexa» (https://rusneb.ru/)
(morosop o noaxmoueHnn k HOb u npexgocraBnenun goctyna k oosekram HOb ot 01.08.2018
Ne 101/HDB/4712)

10. Cornamenue o COTPYIHHUYECTBE MO OKA3aHUIO OUOIMOTEUYHO-MH(POPMAIIMOHHBIX U
COLIMOKYJIBTYPHBIX YCIYT TIOJIb30BaTeNIsIM YHHBEPCHTETAa W3 YHCIIa HHBAJHIOB IO 3PEHHIO,
CIa0OBUASIINX, UHBATHIOB IPYTMX KaTerOpUi C OTPaHMYEHHBIM JOCTYIIOM K WH(pOpMAaIIuHy,
JUIL, UMEIOIIMX TPyJHOCTH ¢ ureHueM IiockoneyatHoro tekcra TOI'BYK «TamboBckas
obnacTHas YHHUBepcaibHas Hay4yHas oubianoTeka UM. A.C. [Tymkunaa»
(https://www.tambovlib.ru) (cornamrenue o cotpyaaudectse oT 16.09.2021 Ne 6/1)

7.4.2. UndopManmoHHbIE CIPABOYHBIE CUCTEMBI

1. CnpaBouynas mnpaBoBas cucrteMa KoucynbranTllnmoc (IOroBOp TOCTaBKH U

conpoBoxaeHHs 3k3eMIUIsipoB cucteM Koncynprantllimtoc ot 03.02.2023 Ne 11481 /13900/9C)

2. DnexTpoHHBIM nepuoanueckuii cnpaBoyHuK «Cucrema I'APAHT» (moroBop Ha
YCIYTH IO COMPOBOXAeHHUIO OT 22.12.2022 Ne 194-01/2023)

17


https://e.lanbook.ru/
https://e.lanbook.ru/
https://e.lanbook.ru/
http://ebs.rgazu.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

7.4.3. CoBpemeHHbIe po(deccuoHaIbHbIE 0a3bI JaHHBIX
1. Baza pnaHHBIX HOPMATHUBHO-TIPABOBBIX aKTOB HMH(POPMAIIMOHHO-00pa30BaTEIbHON
nporpammel «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)
2. baza pmannbix Hayunoit snektponHoit 6mbmmorekn eLIBRARY.RU — poccuiickuit
WH(OPMAIIMOHHO-aHAIMTUYECKUI TIOPTal B OOJIACTM HAYKHW, TEXHOJOTWUH, MEIMIUHBI U
obpasoBanus - https://elibrary.ru/
3. Ioptan oTKpbITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OtkpeiTeie naHHbIe DeaepanbHON  CITYKObI

https://rosstat.gov.ru/opendata
5. IIpodeccronanbupie 0a3pl JaHHBIX. DIEKTPOHHAs OMOTMOTEKAa MATEeMaTUYECKUX

byukuuiihttps://dImf.nist.gov/

I‘OC}’I[&pCTBGHHOfI CTaTUCTHUKHU -

6. [IpodeccnonanpHbie 0a3pl JaHHBIX. MEXIyHAPOIHBIN HaydYHO-00pa30BaTEIbHbIN

caiir EqWorld http://eqworld.ipmnet.ru/indexr.htm

7.4.4. JIunieH3MOHHOE ¥ CBOOOTHO PacnpocTPaHsieMoe MPOrpaMMHOe
obecrevyeHne, B TOM YHCJIE 0TE4eCTBEHHOTO MPON3BOACTBA

No HaumenoBanue PaspaboTunk HocTtynHocTh Ccouika Ha Equnbrit PexBu3uThI
1o (MueH3uoHHOE, | peecTp poCCHICKUX MOJITBEP K TAIOIIETO
(mpaBooOnamate CBOOOJTHO nporpamMm it 9BM JIOKyMeHTa (Tipu
JIb) pacnpoctpansem | u B/l (mpu Hanu4un) HAJIMYHN)
oe)
1 Microsoft Windows, Microsoft JInnes3nonHoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JecTBus: 6ecCpoUHO
2 AHTHBHPYCHOE AO Jluuensuonnoe | https://reestr.digital.g | Cy6nuueH3noHHbIH
MPOrpaMMHOE «Jlaboparopwust ov.ru/reestr/366574/? noroeop ¢ 000
obecrieueHne Kacniepckoro» sphrase_id=415165 «Codrekcy ot
Kaspersky Endpoint (Poccust) 06.07.2022 Ne 6/H,
Security anst GuzHeca CPOK JICHCTBHS: C
22.11.2022 o
22.11.2023
3 MoitOduc 000 «Hogsie Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
CranmapTHbIii - obayHbIe ov.ru/reestr/301631/? «PyOUKOH»
OducHslit makeT TEXHOJIOTHI sphrase_id=2698444 ot 24.04.2019 Ne
JU1s1 paboTHI ¢ (Poccus) 03641000008190000
JIOKyMEHTaMHU 12
W IIOYTOH CPOK JEHCTBUSL:
(myoffice.ru) GeccpouHo
4 [MporpammHuas AO Jluuensnonnoe | https://reestr.digital.g JIMIeH3UOHHBIN
cucTeMa Ui «AHTHIUIATHAT ov.ru/reestr/303350/? Jorosop ¢ AO
0OHapyKEHUS (Poccust) sphrase_id=2698186 «AHTHILIATHAT» OT
TEKCTOBBIX 17.04.2023 Ne 6627,
3aMMCTBOBaHUN B CpOK JEHCTBUSA: C
y4eOHBIX U HAYIHBIX 17.04.2023 1o
paboTax 16.04.2024
«Axtumnaruatr BY3»
(https://docs.antiplagia
us.ru)
5 Acrobat Reader Adobe Systems CBoboaHO - -
- IPOCMOTP pacripoctpasieM
nokymeHntoB PDF, oe
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https://dlmf.nist.gov/
http://eqworld.ipmnet.ru/indexr.htm
https://ru.wikipedia.org/wiki/Adobe_Systems

DjVU

6 Foxit Reader Foxit CB00OOIHO
- IPOCMOTP Corporation pacmpocTpaHsieM
nokymeHToB PDF, oe
Djvu

7.4.5. Pecypcbl HH(POPMAIIMOHHO-TEJIEKOMMYHUKALIMOHHO CeTH
«AnTepHen

1. CDTOwiki: 6a3a 3Hanuii mo mudpoBoii Tpanchopmarmu https://cdto.wiki/

http://e.lanbook.com

3. http://nereshila.ucoz.ru/index/proizvodnye_vysshikh_porjadkov_i_proizvodnye_funkcii_

zadannoj_paramctricheski/O-10.ITponu3BoiHbIE BBICHIMX MOPSAKOB HEKOTOPBIX (DYHKIIHUIL.

[TpousBoaHbIe GyHKIINH, 3aIaHHON TapameTpudecku. [Ipon3BoHas cTeneHHO-

MOKA3aTeIbHON (QYHKITHUH .

http://www.znannya.org/?view=proizvodnue vusshuh_poryadkov. [Toprai 3Hanus

http://ru.wikipedia.org/wiki. ITpousBoanas QpyHKIMH.

http://www.pm298.ru/reshenie/pryavn3.php. [TpukiagHas MaTeMaTHKa.

http://www.dpva.info/Guide/GuideMathematics/IntagralsAndDifierentials/DifferentialsT

able/. Tabnuiia MpoU3BOIHBIX.

8. http://www.matburo.ru/ex_ma.php7pl =maproiz. Maremarndeckoe bropo:
[TpuMepsI M0 MaTEMaTUYECKOMY aHAITU3Y.

9. http://www.pm298.ru/prdif2.php.  CnpaBounuk MaTeMaTHYeCKUX (HOpMYIL.

10. http://unichance.ru/pages/32/?uid=618. bubnuoreka. ITpousBoaHast.

11. http://festival.lseptember.ru/articles/520223/. CipaBouHbBIi MaTepra.

12.http://www.reshebnik.ru/solutions/2/19. 3agauHux. Ky3nenos JLA.

N

No ok

7.4.6. llndpoBbie HHCTPYMEHTHI, IPUMEHsIEMbIe B 00pa30BaTeJILHOM
npoiuecce

LMS-mnardpopma Moodle

BuptryansHas nocka Mupo: miro.com

Bupryansnas nocka SBoard https://sboard.online

BupryansHas nocka Padlet: https://ru.padlet.com

O6naunsie cepBuckl: Sunekc. quck, O6maako Mail.ru

Cepsucsl onpocos: Suaexc ®opmsl, MyQuiz

Cepsucel BueocBs3u: Suaekc reaemoct, Webinar.ru

CepBuc coBMeCTHON pabOThI Ha/l MpoeKTaMu AJist HeGombiux rpymm Trello

ttp Ilwww.trello.com

SNk~ E

7.4.7. HudpoBble TEXHOJOTUH, IPUMeHsIEMble IPH U3yYeHUU JUCHTUTITIUHBI

Ne | [MudpoBbie TEXHOIOTHH Bunsl yaeOHOM paboTHI, dopmMmupyemebie
BBIITOJIHSIEMBIE C IPUMEHEHHEM | KOMIIETCHIIUH
1U(POBOM TEXHOJIOTHH

O0aunble TexHonornu | Jlexmmu OIIK-1
[IpakTrueckue 3aHAaTHs
Bonenme nanarie Jlexknuu OIIK-1

HpaKTI/I‘{CCKI/IC 3aHATUA
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https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

8. MaTtepuajibHO-TEXHHYECKOE o0ecnieyeHue TUCIUIJIMHBI (MOTyJis1)

VYueOHas 1. JKamro3u ropusoHTanbHBIE HAa TpU 1. Microsoft Windows 7 (auueHsus ot
ayauTopus JUIs | OKHa (vHB. Ne 2101065486) | 31.12.2013  Ne 49413124, GeccpouHO).
npoBeneHUs  3aHATHH | 2.  MHTepaktMBHas  gocka  (mHB. Ne | 2. Microsoft Office 2010 (nmmeHsus ot
aeknuondoro tuma (1. | 2101040205) 04.06.2015 Ne 65291658, 6eccpodHo).
MudaypuHCK, yi. | 3. CHCTeMHBI KOMIUIEKT: mporeccop Intel
WHaTepHannoannbpHas, Original LGA 1150, Bentumatop Deepcool
oM Ne 101, 2/32) THETA 21, wmarepunckas tata ASUS

H81M-K[ S1150 iH, mamsars DDR3 4 Gd,
wectkuid auck 500 Gb, xopmyc MAXcase
H4403, 6ok nutanus Aerocool 350W ( uHB.
Ne 21013400740)
4. Ipoektop Viewsonic PJD6243 DLP 3200
lumens  XGA  3000:1 HDMI 3D
5. HaGopst JIEMOHCTPALIMOHHOTO
obopynoBaHUs u yaeOHO-HAT IS THBIX
IOCOOHH.

VuebHas 1. Kowmmetotep C-600 (mmB. Ne 1. Microsoft Windows XP (yurensust ot
ayauTOpHS i | 1101044333, 1101044334, 1101044335, | 31.12.2013  Ne 49413124, OeccpodHO).
npoBeneHus  3aHsTuit | 1101044336, 1101044337, 1101044338, | 2. Microsoft Office 2003 (numeH3wst oOT
cemmHapckoro  Tmma, | 1101044339, 1101044340) | 04.06.2015 Ne 65291658, GeccpoUHO).
KypCOBOT'O 2. Komnbtotep C-700 (uuB. Ne 1101045328) | 3. Project Expert 7 (morosop ot 18.12.2012 Ne
NPOEKTUPOBAHUS 3. Koumneutrpatop cereBoir  (uHB.  Ne | 0354/111-06).

(BBIMIOTHEHUS 2101061671) 4. Audit Expert 4 Professional (morosop ot
KypPCOBBIX pabor), | 4. Komnbrorep P-233 (unB. Ne 2101041453, | 18.12.2012 Ne 0354/111-06).
TPYIIIOBBIX u | 2101041454, 2101041455, 2101041456, | 5. Statistica Base 6 (morosop ot 12.01.2012 Ne
WHIUBHYaTbHBIX 2101041457, 2101041458, 2101041459, | 6/12/A)
KOHCYJIbTAIIHH, 2101041460, 2101041461) | 6. Statistica Ultimate, xontpakT ot 25.04.2016
Tekymero koHtpossi u | 5. Cucremusiii komrurekt: Ilpomeccop Intel | Ne0364100000816000014, OeccpodHo;
MPOMEKYTOUHOM Original LGA 1155 Celeron G 1610 OEM | Statistica Ultimate, xontpakt ot 05.05.2017
aTTeCcTallui (2.6/2 Mb), moruTop 20” Asus As MS202D , | Ne0364100000817000006;
(KOMITBIOTepHBIT MaTtepuHckas riata Asus, BeHTHIsTOp, | Statistica Ultimate, xonrpakr ot 07.05.2018
KJacc) MaMsTh, JKECTKUH TUCK, KOpIycC, KiaBuatypa, | Ne0364100000818000014).
(r. Muuypunck, yiua. | mbimb (MHB. Ne 21013400425, 21013400446, | 7. Cucrema Koncynsrant Ilmtoc, qoroBop ot
WHTepHannoHaibHasl, 21013400453, 21013400454, 21013400481, | 10.03.2017 Ne 7844/13900/2C;
. 101 - 1/114) 21013400480, 21013400455, 21013400482, | Cucrema Koncynbrant Ilmtoc, m0roBop oOT
21013400505) 20.02.2018 Ne 9012 /13900/3C;
KowmmerotepHas Texnuka nojkirouena k cetu | Cuctema Koncynerant Ilmioc, moroBop ot
«HTepHeT» u obecneueHa poctymoMm k | 01.11.2018 Ne 9447/13900/2C;
OUOC yHuBepcurera. Cucrema Koncynbrant Ilmtoc, ngorosop ot
26.02.2019 Ne 9662/13900/3C.
8. DNeKTpOHHBIN NEPUOAUYECKHNA CTIPAaBOYHUK
«Cucrema '’APAHT», norosop ot 27.12.2016
Ne 154-01/17; DnexTpOHHBIA TEPHOIMICCKHHA
crpaBouHuk «Cuctema TAPAHT», norosop ot
09.01.2018 Ne 194- 01/2018C/]; DnekTpoHHbII
NEPUOINYECKUI  CIPABOYHUK «Cucrema
I'’APAHT», morosop ot 02.07.2018 Ne 194-
02/2018CJ1;  DneKTpOHHBII NEepUOIUIECKHil
crpaBouHuk «Cuctema TAPAHT», norosop ot
25.02.2019 Ne 194-01/2019C[1; DnexTpoHHBIN
MEepHOANYECKUi  cnpaBoyHMK  «Cucrema
I'’APAHT», morosop ot 01.07.2019 Ne 194-
02/2019.
9. Iporpammsr mis 9BM u 6a3e1 nqanseix 1C:
bubmnoreka  [IPO®  (cyOnmieH3MOHHBIH
gorosop ot 19.05.2017 Ne TIPKT-14698)
10. Iporpamms! s O9BM u 6a3sr ganusx 1C:
Myzelt  (cyOnMIICH3MOHHBI  JOTOBOp  OT
19.05.2017 Ne TTPKT-14699)

VYuebnas 1. Jocka HacteHHas  (mHB. N

AyJMTOPHS i | 2101063506)
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MPOBEACHUST  3aHATUN
CEeMHHApCKOTO  THUIIA,
IPYIIIOBBIX u
WHIMBUYaIbHBIX
KOHCYJIbTaIi,
TEKyLIEro KOHTPOIS M
MIPOMEXKYTOUHOM
aTTecTaluu

(r. MuuypuHck, Y.
WHTepHannoHansHas,
oM Ne 101, 2/17)

[Momemenne  ams 1. KommeloTep B cocTaBe: IpoLeccop 1. Microsoft Windows 7 (auueHsus ot
CaMOCTOSITENIbHOM Intel 775 Core Duio E440, morutop 19" Acer | 31.12.2013  Ne 49413124,  GeccpodHO).
paboThI (r. | (maB. Ne 2101045116, 2101045113) | 2. Microsoft Office 2010 (nuueH3us ot
MuaypuHCK, yi. | KommerorepHas TexHuka moakmodena k cetu | 04.06.2015  Ne 65291658,  GeccpouHo).
MNHrepHaunoHanbHasd, «UnTepHer» u obecmedeHa poctynmoM B | 3. Cucrema Koncymsrant [Tmroc, moroBop ot
n.101 - 4/10) BUOC yHuBepcureTa. 10.03.2017 Ne 7844/13900/35C;

Cucrema Koncymsrant [lmroc, moroBop ot
20.02.2018 Ne 9012 /13900/3C;
Cuctema Koncynbrant Ilmtoc, ngorosop ot
01.11.2018 Ne 9447/13900/2C;
Cucrema Koncynsrant Ilmroc, moroBop ot
26.02.2019 Ne 9662/13900/2C.
4. DneKTpOHHBII NEepHOANYECKUM CIIPAaBOYHUK
«Cuctema '’APAHT», norosop ot 27.12.2016
Ne 154-01/17; DnexTpOHHBIA TEPHOIMICCKHIA
crpaBoyHuk «Cuctema 'APAHT», norosop ot
09.01.2018 Ne 194- 01/2018C[1; DneKTpOHHBIN
MEepHOANYECKUH  chpaBoyHMK  «Cucrtema
I'APAHT», noroop ot 02.07.2018 Ne 194-
02/2018CHl; DNMEeKTPOHHBIA TEPHOIUICCKUAN
crpaBouHuk «Cuctema 'APAHT», norosop ot
25.02.2019 Ne 194-01/2019C]]; DnexTpoHHbBII
MEPUOTUYECKUNl  CIPaBOYHUK «Cucrema
I'’APAHT», morosop ot 01.07.2019 Ne 194-
02/2019.5. IIporpammuoe  obecredeHue
«AHTHIIaruarT. BVY3» (JTMIIeH3MOHHBIH
JIOTOBOP or 21.03.2018 Nel93;
JIMLIEH3UOHHBI  JOrOBOP or 10.05.2018
Nel93-1; JIMLIEH3UOHHBINA JIOTOBOP oT
19.03.2019 Ne 1043).
6. HudopmannonHo-o0pa3oBaTepHas
mporpamma  «Pocmeron»  (moroBop  OT
17.07.2018 Ne 2135; norosop ot 02.07.2019 Ne
405).
7. Jluuensuonnoe 110 UTC 1C: Ilpeanpusitue
8.3z, UTC 1C: Yuusepcuret [Ipo¢ (koHTpakT
ot 19.04.2016 Ne0364100000816000015, cpox
IEHCTBUS 19.04.2017).
8. Jluuensuonnoe [10 UTC 1C: [Ipennpusitue
8.3z, UTC 1C: Vuusepcuret [Ipod (koHTpakT
ot 16.05.2017 Ne0364100000817000007, cpox
NeHCTBHS 07.11.2018).
9. Jluuensuonnoe 11O UTC 1C: IIpeanpusitue
8.3z, UTC 1C: Yuusepcutet [Ipod (koHTpakT
ot 05.06.2018 Ne0364100000818000016, cpox
nericteus 07.11.2019).

10. Jlunensuonnoe I10 HTC 1C:
[penmpustue 8.3z, UTC 1C: YHuBepcuter

IIpod (xoHTpaxKT oT 22.04.2019
Ne0364100000819000015, cpok  neicTBUs
31.12.2019).
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Pabouas mporpamMMa JTUCIUIUIMHBI COCTaBJIEHa B COOTBETCTBUH ¢ TpeboBaHmsiMu OI'OC
BO — 6akanaBpuat no HampasieHuto moarotoBku 09.03.01 Muadopmartrka U BeIUUCTUTEIbHAS
TEXHUKA, YTBEPKIAEHHOT0 Ipruka3zoM Munoopuayku P® ot 19.09.2017r., Ne929.

Astop(s1) Kapreunna H.B. nonent kadeapst marematuky, GU3NKA U HHOOPMALTMOHHBIX
texHosorui, Hukonoposa JL.U.,— noneHt kadenpel marematuku, GU3MKU U MHOOPMALMOHHBIX
TEXHOJIOTUH.

Kapreunna H.B. Hukonoposa JI.H.

Peniensent: mpodeccop, J0KTop ¢/X HayK

/
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Bbob6posuy Jlapuca BuktopoHa

Pabouas nporpamma pazpaborana B coorBerctBur ¢ TpedoBanusmu OI'OC BO.

[IporpaMmma paccMoTpeHa Ha 3aceqaHUM  Kadeapbl MaTeMaTHKH, (QHU3UKA U
uH(popMalnoHHbIX TexHonorui. [Iporokon Ne 7 ot «26» mapra 2019 r.

[TporpamMma paccMoTpeHa Ha 3aceJaHUH Y4eOHO-METOAMYECKONH KOMUCCUU HHKEHEPHOTO
uHcruryra ®I'bOY BO Muuypunckuii ['AY, nporokon Ne 9 ot 22 ampens 2019 r.

[Tporpamma yTBepxieHa PenienneM yueOHO-METOIMYECKOTO COBETa YHUBEPCUTETA
npotokoa Ne® ot 25 anpens 2019 roaa.

Pabouas nporpammMa nepepaboTtana B coorseTcTBUM ¢ TpeboBanusmu GPI'OC BO.

[Iporpamma paccmoTpeHa Ha 3acelaHuu  Kadenpsl MaTeMaTHkd, (QU3UKH |
UH(POPMALMOHHBIX TeXHOMOTUH. mpoTokoi Ne 8 ot «08» anpenst 2020 .

[Tporpamma paccMOTpeHa Ha 3aceJaHUN YIeOHO-METOINYECKON KOMICCHU WHKEHEPHOTO
uHctutyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 9 ot 13 ampens 2020 r.

[Mporpamma yTBepxkaeHa PemieHneM y4eOHO-METOAWYECKOTO COBETa YHUBEPCHUTETA
npotokost Ne8 ot 23 anpens 2020 roga.

[Tporpamma nepepaboTaHa 1 10MOIHEHA B cOOTBeTcTBUU ¢ TpeboBanusmu ®PI'OC BO.

[Iporpamma paccmoTpeHa Ha 3acelaHud  Kadenpsl MaTeMaTHKd, GU3UKA U
uHpopMalnoHHbIX TexHonoru. [Iporokon Ne 10 ot «09» mapra 2021 r.

[TporpaMma paccMoTpeHa Ha 3aceJaHUH Y4eOHO-METOANYECKONH KOMUCCUU HHKEHEPHOTO
uncturyra ®I'bOY BO Muuypunckuii I'AY, nporokois Ne 9 ot 05 anpens 2021 r.
[Iporpamma ytBepkaeHa PemieHneM yueOHO-METOIWYECKOTO COBETa YHUBEPCHUTETA MPOTOKOI
No8 ot 22 ampens 2021 ropa.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboanusmMu OI'OC BO.
[Iporpamma paccmoTpeHa Ha 3acemaHud  Kadenpsl MareMaTuk, (QU3UKH |
uHpopMalnOHHbIX TexHonorui. [Iporokon Ne 10 ot «10» urons 2021 r.
[TporpamMma paccMoTpeHa Ha 3aceJaHUH Y4eOHO-METOANYECKONH KOMUCCUU HHKEHEPHOTO
uHctutyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 11 ot 15 utons 2021 r.
[Iporpamma ytBepkaeHa PemieHneM yueOHO-METOIMYECKOTO COBETa YHUBEPCHUTETA MPOTOKOI
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Nel2 or 30 urons 2021 roza.

[Tporpamma nepepaboTaHa v JOTIOTHEHA B COOTBETCTBUH ¢ TpeboBanusimu ®I'OC BO.

[Iporpamma paccMoTpeHa Ha 3acefaHuu  Kadeapbl MaTeMaTUKU, (U3MKH U
uHpOpMaMOHHBIX TexHOIoTui. [Iporokon Ne 8 ot «12» ampens 2022 r.

[TporpammMa paccMOTpeHa Ha 3aceJaHUU y4eOHO-METOINYECKOH KOMUCCUU UHIKEHEPHOTO
uncturyta ®I'bOY BO Muuypunckuii I'AY, nporokos Ne 7 ot 14 anpens 2022 r.

[Iporpamma ytBepkaeHa PemieHueM y4yeOHO-METOIUYECKOTO COBETa YHHBEpPCHTETA
npotokoi Ne§ ot 21 anpens 2022 roaa.

[Tporpamma nepepaboTaHa U JOMOHEHA B COOTBETCTBUH ¢ TpeboBanusimu O@I'OC BO.

[Iporpamma paccMoTpeHa Ha 3acefaHuu  Kadeapbl MaTeMaTUKd, (U3MKH U
uHPOpMaMOHHBIX TexHONOTUi. [Iporokon Ne 9 ot «01» utons 2023 r.

[TporpammMa paccMOTpeHa Ha 3aceJaHUU y4eOHO-METOIANYECKOH KOMUCCUU UHIKEHEPHOTO
uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokos Ne 10 ot 19 nrons 2023 r.

[Iporpamma ytBepkaeHa PemieHueM y4uyeOHO-METOIUYECKOTO COBETa YHHBEpPCHTETA
npotokoi Nel0 ot 22 uronst 2023 rona.
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