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PA3EN 1. IIEJIM ¥ 3AJJAYM OCBOEHHSI TUCLUATLINHBI

HucnunnuHa «MareMaTudecKul —aHaau3»
BXOJAIIMM B CTaHAApT MaTEeMaTUYECKUX JAUCUUILUINH,
CHEIUATBHOCTA «DKOHOMHUKAY.

SBJISIETCS. ©€CTECTBEHHOHAYYHBIM KYpPCOM,
M3Y4aeMbIX TMpH OOY4YEHHH IIO

IJeny w3yveHus: UCUMIUIMHBI «MaTemMaTndeckuil aHaim3» — (GopMupoBaHHE y Oymymux
0akamaBpOB  COBPEMEHHBIX TNPEACTABICHUH O METOJax peIIeHUs OCHOBHBIX  3aad
MaTEMaTHUYECKOr0 aHajIu3a, MX CBS3AX C JPYrMMHM MaTeMaTMYECKHMH JHCLHUIIMHAMM, a TaKKe
3HAKOMCTBO C IPUIIOKEHUSMU METOJI0B MATEMATHYECKOI0 aHAJIN3a K DKOHOMUYECKUM 3a/1a4aM.

3aoauamu nucuuiuMHBL  «MaTeMaTUYecKUi aHauu3»  SIBIAIOTCS  WU3YYEHHE TEOpUU
npenenoB, AuQQepeHurnanbHOro McUUciaeHus] (QYHKIUNH OJHOTO M HECKOJIbKHUX IEePEeMEHHBIX,
MHTETPATBHOT0 HCYUCICHUS (DYHKIIMHA OJJHOTO TIEPEMEHHOTO.

Mecto aucUUIUIMHBL B NpodecCHOHAIBbHOW MOATOTOBKE. B mporecce u3ydeHUs
JIMCLUUIUIMHBI «MaTreMaTHyecKuii ananu3» o0yJaronmecs mpuoopeTaT GpyHaaMeHTanbHble 3HAaHUS
00 OCHOBHBIX METO/IaX MaTeMAaTUYECKOI0 aHAIM3a U UX IPUMEHEHHUHU B PA3JIMUYHBIX SKOHOMUYECKUX
00JacTsX.

PA3JEJ 2. INTAHAPYEMBIE PE3YJIbTATbI OBYUEHUS 11O JUCLHMUIIJIUHE
COOTHECEHHBIE C INTAHUPYEMBIMU PE3YJIbTATAMU OCBOEHMS OBPA3OBATEJILHOM
IIPOI'PAMMBI

[Ipouecc wu3yyeHuss OUCHMIUIMHBI — «MaTeMaTU4eCcKHil  aHajln3»  HalpaBJIeH Ha
dbopMupOBaHUE CIEAYIOMUX KOMIETEHIMH, KOTOpbIe TO3BOJSAT YCBAaWBaTh TEOPETUUYECKUI
MaTepuan JUCHUIUIUHBI U PEAM30BbIBATh MpaKTHYEeCKue 3adaud (Tadnuna 2.1) u gocTurarb
IUTAHUPYEMBbIE Pe3yNbTaThl 00YUESHHUS 110 AUCLIHUTIIHHE.

Tabnuya 2.1
KommnereHTHOCTHASI KAPTA IMCUHUIIIUHBI
NunkaTopsl 10CTHKEHUS] KOMIIETEHIIUH
Kareropus Kon JISl IVIAHUPOBAHUSA Pe3yJIbTATOB
P ®opmMyJIMpPOBKA ( P pesy
(rpymnma) KOMIIETEH 00yuYeHus1 Mo JIeMeHTaM
. KOMIIEeTeHI[UH .
KOMIIeTeHI Ui U o0pa3oBaTe/IbHOM MPOrpaMMbl U
COOTBETCTBYIOIIMX OLEHOYHBIX CPE/ICTB)
@aKkyJIbTATUBHASI KOMIETEHIINH
CucremMHOE U YK-1 Cnocoben HNYK-1.1. 3naer, kaK OCyIIECTBIATH MTOUCK,
KpUTHYCCKOC OCYIICCTBIIATh KPUTHYECKHI aHaIN3 u CHUHTE3
MBIILICHAE TIOHCK, 5 UHPOPMALIUM,  NPUMEHSATh  CHUCTEMHBIH
KPUTHUYECKHH
HOJXO/1 JJIsl PELIeHNUs TIOCTABICHHBIX 3a]a4
aHallM3 M CUHTE3 VR-12
MHbOPMAITHH, YK-1.2. ¥YMeer OCyLIECTBIATH IIOUCK,
IIPUMEHSITH KPUTHUYECKHH aHaJIM3 " CHHTE3
CHCTEMHBIT uHbOpMalMK,  TPUMEHATh  CHUCTEMHBIN
Ioaxon AJLL | TOAXOX AJIS pEeII€HUs IIOCTaBJICHHBIX 3a1a4.
PCIICHI MNYK-1.3. Baajgeer npakTH4eCKUMH
HOCTaBJICHHBIX HaBBIKAMH [TOMCKA, KPUTHYECKOTO aHAITN3a
3anaq ¥ CHHTE3a HH(OPMAIUH, TPUMEHEHHS
CUCTEMHOTI'0 IOJIX0/1a JIJIsl pEIeHHUSI
MIOCTaBJICHHBIX 3a/1a4




PA3JEA 3. MECTO JUCHHUAILIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBbI
BAKAJIABPUATA

Juctummaa «MareMaTHdecKuil aHanu3» BXOJUT B COCTaB (DaKyIbTATUBHBIX JTUCIUILIAH
OCHOBHOM 00pa3oBaTeIbHOM MporpaMMmbl OakajaBpuara 1Mo HampasieHHio moarotoBku 38.03.01
DKOHOMHUKA.

Jucnunnmna «MaTeMaTHUeCKUid aHaIKU3» OMHUPAETCs Ha 3HAHMS, MMOJIYYCHHbIE MPU U3YUYEHUU
IKOJIBHOTO Kypca «Maremaruka». M3ydyenue qucuurimHel «MaTeMaTruka MOMOKET B OCBOCHUH
cienyomux guciumuini:  «byxranrepckuit  yder u aHanu3», «Jlorucruka», «CraTHCTHUKAY,
«DuHaHCB), «JKOHOMeTpuKa», «Hamorm wu HamorooGnoxenue», «OCHOBBI (DUHAHCOBOM
MaTemMaTukn», «llenooOpa3zoBaHue».

VYka3aHHblE CBS3M U COJAEpKaHHE JAUCHUIUIMHBI «MaTeMaTHUecKuil aHalu3» JaioT
o0yJaromemMycsi CHCTEMHOE TIPE/ICTABIICHUE O KOMIUIEKCE M3y4aeMbIX TUCIUIUINH B COOTBETCTBHH C
dI'OC BO, uro oOecrneuynBaeT COOTBETCTBEHHBIH TEOPETHYECKUH YpPOBEHb U TMPAKTHYECKYIO
HaIPaBJIEHHOCTh B CUCTEME O0y4YeHHS OyayIien nesTeIbHOCTH 0aKataBpa SKOHOMUKH.

PA3JEJ 4. OBBEM (TPYJOEMKOCTb) THCIIUILIAHBI
(OBILASL, TIOBHJIAM , BHJIAM IPOMEKYTOYHOM ATTECTAIIMN)

Tabnuya 4.1
TpynoeMKoCTh THCHMILIUHBI U BUABI Y4e0OHOI padoThl
Ha 04YHOI (popMe 00yUeHUs
3.e | Beer KonTakTHas paborta Yacet CP | Una | Kontpo
0 3ansATus ceMuHapckoro tuna | KonraktH Ha s b
3aHsaTus
4aco ast pabora | noaroros | CP
JEKIIMOHHO
B o Ky
rO THIIA .
KypcoBO# | Kyp.pal.
JIaGoparopn | IIpakTHueck pabore
ble ue/
CEeMHMHApCKHe
2 cemecTp
2
2 72 10 - 10 - - 50
3a4yeT
Bcero no qucuuiuimze
2 | 72 | 10 | - | 10 | - - | 50 | 2
Tabnuya 4.2
TpynoeMKocTh AUCHMILIMHBI U BH/IBI Y4eOHOM padoThl
Ha 3204HOI1 popMme 00yUeHMsI
3.e | Beer KonTtakTHas pabora Yace1 CP | MHa | Konr
0 3aHATUsA ceMuHapckoro Thna | KoHTakTH Ha 1 CP | pousb
3ansaTus
qaco ast paboTa | MOArOTOB
JEKITHNOHHO
B o Ky
ro THIa .
KypcoBOii | Kyp.pal.
Jlabopatopu | [Ipaktuuecku | pabote
ble e/




| cevmmapckue |

2 cemecTp
2 | 72 2 - 4 . . 62 4/31?%
Bcero no nucuuniaune
2 | 72 | 2 | - | 4 | - - | 62 | 4

CTpyKTypa u cofep:KaHHe TN CHUILTHHBI

Ilepeuennb pa3aesioB(MoayJieii), TeM TUCHHILIMHBI M pacnpeaejeHue yueOHOro BpeMeHHn
o pasjaejaM/TeMaM JUCUMILIMHBI, BUJIAM Y4YeOHBIX 3aHATHHA ( B T.Y. KOHTAKTHON Yy4eOHOM
padoThl), BUIaM TeKYyIIero KOHTPOJIst

Tabnuya 4.3
Pacnpenesienue HaArpy3ku mo pasaesiam JUCHUIIMHBI
Ha 0YHOI (popme 00yUeHUs
Vna Bcer
Kontpo | o
KoHnrtakTHas pabora P’
JIb qaco
CP
B
Yacer CP
Tembi\pasaenbi(Mo 3aHsThs Ha
YIIN) CEMHHAPCKO MOATrOTOB
3aHgaTus o THUIIA Konrakta
KY Kyp.p.
JIEKIITHOHHO as pabora
ro TUIla I[Ipa | mo kyp.p.
JIab. P PP
K.
P /ceM.
BBenenue B ananus 2 2 8 12
JuddepeHunanbHO
€ UCUYUCIIEHHUE
2 2 8 12
(GYHKIIMH OHOTO
MIEPEMEHHOTO
NHuterpansnoe
HCYUCIIEHNUE
2 4 18 24
(GYHKIIMN OHOTO
MIEPEMEHHOTO
OyHKIUU
HECKOJIBKHUX 4 2 16 24
TIEPEMEHHBIX
3auer 2 2
Bceero uacos 10 10 50 2 72




Tabnuya 4.4

Pacnpenesienue Harpy3ku mo pasaejiaM JIvCHUNITHHbBI
Ha 3204HOI1 opMme 00yUeHMsI

Yacer CP Beer
Hna
Ha Kontpo | o
KonrakTHas padota by
TOATOTOB |~ b 4aco
KY Kyp.p. B
Tembi\paznenbi(Mos 3aHATHA
yiIH) CEMHUHAPCKO
3aHsaTus ro THOa KonraktH
JIEKIIUOHHO as pabora
ro TUma IIpa | mo kyp.p.
JIao. P PP
K.
P /cem
BBenenwne B ananuz 1 1 10 12
Huddepennnansao
€ UCUYHUCJICHUE
1 1 10 12
(GyHKIUU OJJHOTO
MIePEMEHHOTO
NHuTerpansHoe
HCUYHCIICHHE
1 21 22
(GyHKIUU OJTHOTO
MePEMEHHOTO
OyHKIUU
HECKOJIbKHX 1 21 22
TIEPEMEHHBIX
3auer 4 4
Bcero gacos 2 4 62 4 72
Tabnuya 4.5
ConepixaHue pa3aeoB THCIHUILTHHBI
Ne Haumenosanue Coaep:xaHue pa3jaena JUCHHUILTHHBI
n/n paszieia\TeMbl Aep pasjea et

1 BBenenue B aHaau3

IlonsiTHE YUCIIOBOM MOCIENOBATEIBLHOCTHU U €€ Npeea.
CBolicTBa YHCIIOBBIX NTOCIEN0BATEILHOCTEN U TIPEEIIOB.
Kpurepnii cXoIMMOCTH YHCIOBOM TIOCIE0BATEIBHOCTH.
[Tonsarue okpectHocTH TOUKH a. [ToHATHE Mpenena GyHKIUN
npu X — a. Cpoiicta npenenos. [TousTre npeaena GpyHKIHH
npu X — 0. BeckoHeYHO Masible U OECKOHEYHO OOJIbIIIHE
¢bysaxuu. OnHocTopoHHUE npeaensl. [lepsoiit U BTOpOi
3amedaresnbHble npenensl. Yucio €. IlousaTue HenpepbIBHOCTH
(GyHKIIMHU B TOUKeH Ha oTpe3ke. CBOICTBa HEMPEPHIBHBIX
¢ynkuuit. OTHOCTOPOHHSSA HEMIPEPHIBHOCTh U TOUKU Pa3phIBA.
CaoiicTBa QyHKIIHMI, HEMIPEPHIBHBIX HAa OTPE3KE.

2 | AnddepenunannHoe

HCYHUCIeHHe (PYHKIUH
OJHOT'0 IIEPEMEHHOI0

[IpouzBogHas GpyHKIIMU B TOUKE, €€ MEXaHUUECKUNA U
reomerpuueckuii cMmpici. KacarenbHas k rpadguky GyHKIUH.
DKOHOMHUYECKHH CMBICII TPOU3BOJHONW. DJIaCTUYHOCTh




¢dbyakuun. Beraucinenue npousBoaHou. [IpousBoansie
OCHOBHBIX JIEMEHTApHBIX (pyHKIUN. Teopemsl 0
nipon3BogHOM. [Ipon3BoiHAS CyMMBI PYHKITHH, UX
MPOU3BEACHUS M yacTHOTO. [Ipon3BoiHAs CIOXKHON QYHKIIUH.
Jlorapudmuueckas npousoHas. [IpousBoanas oOpaTHoi
¢ynkuuu. [Tonstue nuddepenunana pynkuuu. [IponzBoansie
BBICIIUX NOPSAKOB. OCHOBHBIE TEOPEMBI O
muddepermupyeMbix GyHKIUIx: Teopemsl Pors, Jlarpanxa,
Komu. ®opmyia Telimopa, ocTaTOYHBIHN 4iieH B hopme
Jlarpamxa u B popme Komm. [Tpasuio Jlonmurans.
HccnenoBanmne pyHKIMY HA BBITYKIOCTh U BOTHYTOCTb.
Heo6xoanMoe 1 10CTaToOYHOE YCIOBUS BBITYKIOCTH JABAXKIbI
muddepennmpyemoint pynkuuu. MccnenoBanue GyHKIIMN Ha
IKCTPEMYM.

3 | UHTerpanbHoe
HcuHcJienne GyHKIuu
O/IHOT'0 TepeMeHHOT 0

[Tonstue nepBoodpaznor pynkmuu. [lonstue
HEOIpeIeIEHHOT0 UHTErpaa, ero cBoiictea. Tabmuma
uHTerpanaoB. OCHOBHBIE IPUEMbI MHTETPUPOBAHUS (3aMEHa
[IEPEMEHHBIX, UHTErpUpoBaHue 1o yactsaMm). [lonstue
uHTerpaiabHoi cymmsl [lapOy. [lonsTre onpeneneHHoro
unTerpana. Heobxoaumoe ycioBre HHTETPUPYEMOCTH
¢ynkuuun. CoiicTBa onpeieIeHHOro uurerpana. Murerpan
Kak QyHKIMs BepxHero npeaena. ®opmyna HerotoHa-
Jleiionuna. OCHOBHbBIE IPHEMBbI BHIYHCIIEHUS OIPEIEICHHOIO
uHTerpana. [lpunoxxenus onpeneneHHOro HHTErpana Jis
BBIUMCIICHUS MJIOUIAIU JIOCKOH (UTypbl, JUIMHBI JyTH
KPHUBOM, ITONIA/IM TIOBEPXHOCTH BpaIlleHHs U 00beMa Teja
BpaueHus. [lonsatue HecoOcTBEHHOro HTErpanga. OCHOBHBIE
MIPUEMBI BEIYUCIICHHS] HECOOCTBEHHOT'O MHTETpaJIa.

4 | OyHKIMU HECKOJIBKUX
nepeMeHHBIX

@DYHKIMY HECKOJIBKUX NIEPEMEHHBIX, UX HEIIPEPBIBHOCTD.
YactHble npou3BoaHbIe U quddepeHnansl GyHKInn
HECKOJIbKUX MEPEMEHHBIX. DKCTPEMYM (DYHKIIMM MHOTHX
nepeMeHHbIX. HeoOxoamumoe u 10cTaTouHoe yCIoBHe
JIOKQJIBHOTO DKCTpPEMyMa. Y CJIOBHBIN 3KCTPEMYM.
Haxoxxnenue ycinoBHOTro skcTpemyMa (pyHkiuu. Meton
MHOXUTENeH Jlarpanxa.

3AHATUA CEMUHAPCKOI'O THUITA

Hpaxmuttecxue 3aHAmuUA

Oﬁmne PEKOMEHAAHUHA IO MOATOTOBKE K MNPAKTUYICCKUM 3aHATUAM

[TpakTrueckue 3aHATHS IPEACTABISAIOT 0CO0YI0 (hOpMY COUETaHMS TEOPUU U TPAKTUKH. X
Ha3zHauyeHUe — YriayoyieHue npopaboTKU TEOPETUUECKOT0 MaTepraa IpeaMera ImyTeM perysipHOM
Y TUTAaHOMEPHOM CaMOCTOATEIbHON paboThl 00yuaroluxcst Ha MpOTsHKEHUH Beero Kypca. [Iporecc
MOJITOTOBKH K MPAKTUYECKUM 3aHSATHUSIM BKIIIOYAeT U3yueHHe 0053aTeIbHOM 1 JOMOIHUTEIbHOM
JUTEpaTyphl [0 paccMaTpruBaeMoMy Bonpocy. HenmocpeacTBeHHOe MpoBeieHHE TPAKTHUYECKOTO

3aHATUSA TPCAIIOIaracT, HalIpuMeEp:

— UHAMBHUAYaJIbHbIE BHICTYIIJICHUS O0YUYaIOLIUXCS C COOOIIEHUSIMHU IO KAaKOMY-JIHOO BOIIPOCY

H3y4aeMOU TEMBI;

— (hpoHTaTBHOE 00CYKICHUE pacCMaTpUBAEMO MPoOIeMbl, 000OIIICHHS U BBIBOIBI,
— peleHue 3a1a4 ¥ yIpakHeHui o o0pasiy;




— pellIeHUE BApUAHTHBIX 3a7a4 U YIPAKHEHUN;

— IPOEKTUPOBAHUE U MOJEIIMPOBAHHE PA3HBIX BUAOB U KOMIIOHEHTOB IPOPECCHOHATBHOMN
NESTEIBHOCTH.

— BBIIIOJIHEHHE KOHTPOJIbHBIX PadoOT;

— paboTy C TeCTaMH.

IIpu moAroTOBKE K MPAKTUYECKUM 3aHATUSAM CTYAEHTAM PEKOMEHIYETCS: BHUMATEIbHO
03HAKOMMTBCS C TEMAaTUKOU ITPAKTUYECKOTO 3aHATHS; IPOYECTh KOHCIIEKT JICKLIUU 110 TEME,
U3Y4YUTh PEKOMEHIOBAaHHYIO JIUTEPATYPY; COCTAaBUTh KPATKHil IIJIaH OTBETA HA Ka)K/blii BOIIPOC
IIPAKTUYECKOI0 3aHATHUS; IPOBEPUTH CBOU 3HAHUs, OTBEYAsl HA BOIIPOCHI UIsl CAMOIIPOBEPKHU.
[TpakTUyeckue 3aHATHS Pa3BUBAIOT Y 00yYAIOIIUXCS HABBIKK CAMOCTOSATEIBHOM paboThI 1Mo
PEILIECHNIO KOHKPETHBIX 3a7ad.

IJIs1 09HOH hopMELI 00VUEeHHUS
Tema No 1
Beeoenue ¢ ananusz

Coneprxanue MPaKTUIECKOTO 3aHITH
beckoneuHo maible U OeckoHeYHO OosbIMe GyHKIUU. OTHOCTOPOHHHE MPE/EIbI.
IlepBslii 1 BTOpOM 3ameuaTesbHble npeaeisl. Yucno e. [lonsaTtue HenpepsIBHOCTH
¢byHKIMU B TOUKeHn Ha oTpe3ke. CBoiicTBa HepephIBHBIX (hyHKIMA. OTHOCTOPOHHSS
HENPEepbIBHOCTh U TOUYKHU pa3pbiBa. CBONCTBA (DYHKIMI, HEMPEPHIBHBIX Ha OTPE3KE.
Jlureparypa:
Ocnognaa numepamypa
Matemarnueckuii aHan3 : yaeOHO-MeToanueckoe mocobue / E.1O. Beicouanckas [u np.].. —
Caparos : CapaTOBCKHI1 rOCYAapCTBEHHBIM TeXHUUECKU yHUBepcuTeT nMeHu FO.A. I'arapuHa,
3BbC ACB, 2023. — 176 ¢. — ISBN 978-5-7433-3534-3. — Tekcrt : anexkrponnsiii // IPR SMART :
[caitr]. — URL.: https://www.iprbookshop.ru/131667.html
Boponuna, E. b. Maremarndeckuii ananus [ 1IeKTpoHHBINA pecypce] : yaebHoe mocobue / E. b.
boponuna. — 2-e uza. — DJEKTpOH. TeKCTOBbIe NaHHbIe. — CapartoB : Hayunas kuura, 2019. —
159 c. — 978-5-9758-1745-7. — Pexwum goctyna: http://www.iprbookshop.ru/81022.html
Kupspsnosa, JI. B. Marematnueckuii ananu3. Teopus YUCIIOBBIX psiiOB [ DIEKTPOHHBIN pecypc]
: koHcnekT jgekuuii / JI. B. Kupbpsnosa, T. A. Maueesuy, A. I'. MsICHUKOB. — DJEKTpPOH.
TEKCTOBbIE JaHHbIE. — M. : MOCKOBCKHI1 TOCYAapCTBEHHBIA CTPOUTENBHBIN YHUBEPCUTET, Ail [In
Op Memua, ObC ACB, 2018. — 103 ¢. — 978-5-7264-1802-5. — Pexum noctyna:
http://www.iprbookshop.ru/74476.html
Jononnumensnan numepamypa
IapekoBa E.B. Maremarnueckuii ananus : yae6Hoe nocobue / [appkosa E.B.. — Mocksa :
Poccuiickuii rocynapcTBeHHBIN YHUBepcUTET NpaBocyaus, 2022. — 233 ¢. — ISBN 978-5-93916-
974-5. — Texcr : anexktponnsiit / IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/126119.html
Mapaxosckuii, A. C. Matemarnueckuii aHanus. VIHTerpaibHOe MCUUCIEHNE [ DIEKTPOHHBIN
pecypce] : mpaktukym / A. C. MapaxoBckuii, A. H. benami. — D7eKTpoH. TEKCTOBbIE JaHHBIE. —
Craspomno:s : CeBepo-KaBkasckuii (heaepanbublii yausepeutet, 2015. — 160 ¢. — 2227-8397. —
Pexxum noctyna: http://www.iprbookshop.ru/62846.html
VY4ebHo-MeToIMuecKoe nocobue no AucuuiuimHe Matematuka. MaTeMaTH4eCKUi aHAJIH3.
Yacte 1 [DnexTpoHHbIil pecypc] / coct. A. B. BiiacoB. — DneKTpoH. TEeKCTOBbIE JaHHbIE. — M. :
MoOCKOBCKUI TEXHUYECKHI YHUBEPCUTET CBA3M U MHPpopmatuku, 2016. — 26 ¢. — 2227-8397. —
Pexxum noctyna: http://www.iprbookshop.ru/61491.html

Tema Ne 2
Juppdpepenyuanvroe ucuucnenue Gynkyuu 00H020 nepemennozo

ConepxaHne IpaKTHYECKOTO 3aHATHUS


http://www.iprbookshop.ru/81022.html
http://www.iprbookshop.ru/74476.html
http://www.iprbookshop.ru/62846.html
http://www.iprbookshop.ru/61491.html

[TpaBumno Jlonurans. MccnenoBanue pyHKITMU Ha BBIMTYKJIOCTh U BOTHYTOCTb.
HeoOxomuMoe 1 J0CTaTOYHOE YCIOBUS BBITYKIOCTH ABAXKBI T HepeHIpyeMOoit
¢dbynkunn. UccnenoBanue GyHKIIMHA Ha SKCTPEMYM.
Jlureparypa:
Ocnoenasa numepamypa
Maremaruueckuii aHau3 : yaeOHo-MeToauueckoe nmocodue / E.1O. Beicouanckas [u ap.].. —
Caparo : CapaToBCKHil TOCYJapCTBEHHBIN TeXHUYECKUI yHUBepcuTeT uMenu FO.A. 'arapuna,
3BbC ACB, 2023. — 176 ¢. — ISBN 978-5-7433-3534-3. — Tekcrt : anexkrponnsiii / IPR SMART :
[caitr]. — URL.: https://www.iprbookshop.ru/131667.html
boponuna, E. b. Maremarnueckuii ananu3 [ 1eKTpoHHBIN pecypc] : yueoHoe nmocodue / E. b.
Boponnna. — 2-e u3a. — DneKTpoH. TeKcToBble naHHble. — Caparos : Hayunas kuura, 2019. —
159 ¢. — 978-5-9758-1745-7. — Pexum gocryna: http://www.iprbookshop.ru/81022.html
Kupsbsnosa, JI. B. Matemaruueckuii anaius. Teopust 4MCIOBBIX psAIOB [DNEKTPOHHBIN pecypc]|
: koHcnekT aekuuii / JI. B. Kupesnosa, T. A. ManeeBud, A. I'. MsICHUKOB. — DJIEKTPOH.
TEKCTOBbIE JaHHbIE. — M. : MOCKOBCKUI1 rOCyapCTBEHHBIN CTPOUTENbHBINA YHUBEPCUTET, Al [1n
Op Meauna, ObC ACB, 2018. — 103 ¢. — 978-5-7264-1802-5. — Pexxum pocrymna:
http://www.iprbookshop.ru/74476.html
Jlononnumensnan numepamypa
[apskoBa E.B. Matemarnueckuii anams : yaeOHoe mocobue / [{aprkosa E.B.. — Mockaa :
Poccuiickuii rocygapcTBeHHbIN yHUBEpCUTET npaBocyaus, 2022. — 233 ¢. — ISBN 978-5-93916-
974-5. — Texcr : anexkrponnsiii / IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/126119.html
Mapaxosckuii, A. C. Matemaruueckuii aHanus. MIHTerpanbHOe UCUUCTICHHUE [ DIEKTPOHHBIH
pecypc] : mpaktukym / A. C. MapaxoBckuii, A. H. benami. — DnekTpoH. TEKCTOBbIE JaHHbBIE. —
CraBpormons : CeBepo-KaBkazckuii henepanbHbiii yauepcutet, 2015. — 160 ¢. — 2227-8397. —
Pexxum moctyma: http://www.iprbookshop.ru/62846.html
VY4eOHo-MeTonuYeCKOe 1ocodue no AucuumianHe MaremaTtrka. MareMaTH4ecKuil aHamus.
Yacte 1 [DnexTponHslil pecypc] / coct. A. B. BiiacoB. — DneKTpoH. TeKCTOBbIE JaHHBIE. — M. :
MOCKOBCKHI TEXHUYECKHI YHUBEPCUTET CBA3H U MHPopmatuku, 2016. — 26 ¢. — 2227-8397. —
Pexxum moctyma: http://www.iprbookshop.ru/61491.html

Tema Ne 3
Humezpanvnoe ucuucinenue YyHKyuU 00H020 NEPEMEHHO20

CopepxaHue MPaKTUIECKOTO 3aHITHS
[IpunoxxeHus onpeesIeHHOro MHTerpasia sl BBIYUCIEHUS TUIOLIaA1 TUI0CKOM
(burypsl, ATUHBI 1yTH KPUBOH, IJIOIIA M TOBEPXHOCTH BpallleHNUs U 00beMa Tena
BpaiueHus. [lonsarue HecoOcTBeHHOr0 HHTErpana. OCHOBHBIE IPUEMBI BHIYUCIICHUS
HECOOCTBEHHOTI'0 UHTETrpaa.
Jlureparypa:
Ocnoenasa tumepamypa
Maremaruueckuii ananus : yueoHo-metogunueckoe nocooue / E.}O. Beicouanckas [u np.].. —
Caparos : CapaTOBCKHI1 roCyAapCTBEHHBIM TeXHUUECKU yHUBepcuTeT nMeHu FO.A. I'arapuHa,
ObC ACB, 2023. — 176 ¢. — ISBN 978-5-7433-3534-3. — Tekcr : anektponnsiii // IPR SMART :
[caitt]. — URL: https://www.iprbookshop.ru/131667.html
Bboponuna, E. b. Marematnueckuit ananu3 [ IneKTpoHHBIN pecypc] : yueoHoe mocodue / E. b.
Bboponnna. — 2-e u31. — DneKTpoH. TekcToBble faHHble. — Capatos : Hayunas kuura, 2019. —
159 ¢. — 978-5-9758-1745-7. — Pexwum nocrtymna: http://www.iprbookshop.ru/81022.html
Kupsesanosa, JI. B. Marematnueckuii ananu3. Teopust UMCIIOBBIX psiioB [ DIIEKTPOHHBIN pecypc]
: koHcnekT aekuuii / JI. B. Kupesnosa, T. A. Maneesud, A. I'. MsicCHUKOB. — DJIEKTPOH.
TEKCTOBbIE JaHHbIE. — M. : MOCKOBCKHI1 rOCYAapCTBEHHBINM CTPOUTENBHBIN YHUBEPCUTET, Ail [In
Op Memua, ObC ACB, 2018. — 103 ¢. — 978-5-7264-1802-5. — Pexum noctyna:
http://www.iprbookshop.ru/74476.html



http://www.iprbookshop.ru/81022.html
http://www.iprbookshop.ru/74476.html
http://www.iprbookshop.ru/62846.html
http://www.iprbookshop.ru/61491.html
http://www.iprbookshop.ru/81022.html
http://www.iprbookshop.ru/74476.html

Jlonoanumensnan numepamypa

HaprkoBa E.B. Maremaruueckuii ananus : yaedHoe nocodue / [appkosa E.B.. — Mockaa :
Poccutickuit rocynapcTBeHHbBINH yHHUBEPCHUTET mpaBocyaus, 2022. — 233 ¢. — ISBN 978-5-93916-
974-5. — Texcr : anexkrponnsbiii / IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/126119.html

Mapaxosckuii, A. C. Matemarnueckuii aHaiu3. HTerpanbHOe UCUUCIEHHUE [ DIEKTPOHHBIN
pecypce] : mpaktukym / A. C. MapaxoBckuii, A. H. benami. — D7eKTpoH. TEKCTOBBIC JaHHBIE. —
CraBpormons : CeBepo-KaBkazckuii (henepanbabiii yauepeutet, 2015, — 160 ¢. — 2227-8397. —
Pexxum mgoctyna: http://www.iprbookshop.ru/62846.html

Y4eOHo-MeToanyecKoe nocodue no AucuuiinHe MaremaTtika. MareMaTH4eckuil aHammus.
Yacts 1 [Dnextponnslii pecype] / coct. A. B. BracoB. — D1eKTpoH. TEKCTOBBIE JaHHBIE. — M. :
MOCKOBCKUH TEXHHYECKUH YHUBEPCUTET CBsI3U U nHpopMmatuku, 2016. — 26 ¢. — 2227-8397. —
Pexum noctyna: http://www.iprbookshop.ru/61491.html

Tema No 4
DyHKYUU HECKOIbKUX NePEMEHHbIX

Coneprxanue MPaKTUIECKOTO 3aHITH
Heo6xoanMoe u 10cTaToyHOE YCIOBHUE JOKAIBHOIO SKCTpeMyMa. Y CIIOBHBIN
sKcTpeMyM. Haxoxaenue yclioBHOTO 3KkcTpemyMa GpyHKIuH. MeToa MHOXKHUTETeH
Jlarpanxa.
Jlureparypa:
Ocnognaa numepamypa
Matemarnueckuii aHan3 : yaeOHo-MeToandeckoe mocodue / E.1O. Beicouanckas [u np.].. —
Caparos : CapaTOBCKHI rOCyAapCTBEHHBIM TeXHUUECKUN yHUBepcuTeT nMeHu FO.A. I'arapuHa,
3BbC ACB, 2023. — 176 ¢. — ISBN 978-5-7433-3534-3. — Tekcrt : anekrponnsiii // IPR SMART :
[caiir]. — URL.: https://www.iprbookshop.ru/131667.html
Boponuna, E. b. Maremarndeckuii ananus [ D1IeKTpoHHBINA pecypce] : yaebHoe mocobue / E. b.
Bboponuna. — 2-e u3a. — DJEKTpOH. TeKCTOBbIe NaHHbIe. — CapartoB : Hayunas kuura, 2019. —
159 c. — 978-5-9758-1745-7. — Pexwum goctyna: http://www.iprbookshop.ru/81022.html
Kupsesnosa, JI. B. Marematnueckuii ananu3. Teopust YUCIIOBBIX psiiOB [ DIIEKTPOHHBIN pecypc]
: koHcnekT jgekuuit / JI. B. Kupbsnosa, T. A. MaueeBuy, A. I'. MsICHUKOB. — DJEKTpPOH.
TEKCTOBbIE JaHHbIE. — M. : MOCKOBCKHi1 rOCYAapCTBEHHBIA CTPOUTENBHBIN YHUBEPCUTET, Al [In
Op Memua, ObC ACB, 2018. — 103 ¢. — 978-5-7264-1802-5. — Pexwum noctyna:
http://www.iprbookshop.ru/74476.html
Jononnumensnan numepamypa
IapekoBa E.B. Maremarnueckuii ananus : yae6Hoe nocodue / Lappkosa E.B.. — Mocksa :
Poccuiickuii rocynapcTBeHHBIN YHUBepcUTET NpaBocyaus, 2022. — 233 ¢. — ISBN 978-5-93916-
974-5. — Texcr : anexktponnsiii / IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/126119.html
Mapaxosckuii, A. C. Matemarnueckuii aHain3. IHTerpanbHOe UCUNCICHHUE [ DIEKTPOHHBIN
pecypce] : mpaktukym / A. C. Mapaxosckuii, A. H. benami. — D1eKTpoH. TEKCTOBbIE JaHHBIE. —
Craspomnoss : CeBepo-KaBkasckuii heaepanbubiii yausepeutet, 2015. — 160 ¢. — 2227-8397. —
Pexxum noctyna: http://www.iprbookshop.ru/62846.html
Y4ebHo-MeToIMUecKoe nocobue no AucuuiuimHe Matematuka. MaTeMaTH4eCKUi aHAJIH3.
Yacte 1 [DnexTpoHHbIi pecypc] / cocT. A. B. BnacoB. — DneKTpoH. TEKCTOBbIE JaHHbIE. — M. :
MoOCKOBCKMI TEXHUYECKHI YHUBEPCUTET CBA3M U MHPopmaTuku, 2016. — 26 ¢. — 2227-8397. —
Pexum noctyna: http://www.iprbookshop.ru/61491.html

IS 3209HOM hopMBbI 00VUeHUH
Tema No 1
Beeoenue ¢ ananusz

COI[Cp)KaHI/IC MPAKTUYCCKOI'O 3aHATHA


http://www.iprbookshop.ru/62846.html
http://www.iprbookshop.ru/61491.html
http://www.iprbookshop.ru/81022.html
http://www.iprbookshop.ru/74476.html
http://www.iprbookshop.ru/62846.html
http://www.iprbookshop.ru/61491.html

beckoneuno Mamnbie u 6eckoHeuHO Oonbire GyHKIMU. OQHOCTOPOHHUE MTPEACITHI.
IlepBbIit 1 BTOpOM 3aMedarenbHble npeaensl. Yucno e. [IonaTre HenpepbIBHOCTH
dbyHKIMH B TOYKEeH Ha oTpe3ke. CBOMCTBA HEMPEPHIBHBIX QYHKIINNA. OTHOCTOPOHHSS
HEMPEePBIBHOCTh U TOYKH pa3pbiBa. CBoiicTBa (DYHKIINI, HEMPEPHIBHBIX HA OTPE3KE.
Jluteparypa:
OcHognasa numepamypa
Maremarnueckuii aHaiu3 : yaeOHo-MeToauueckoe nocooue / E.}O. Beicouanckas [u np.].. —
CaparoB : CapaToOBCKHi1 rOCY/IapCTBEHHbIN TeXxHUUeCKui yHuBepcuteT umeHu FO.A. ["arapuna,
OBbC ACB, 2023. — 176 c. — ISBN 978-5-7433-3534-3. — Texkcrt : anektponnsiii / [IPR SMART :
[caitr]. — URL.: https://www.iprbookshop.ru/131667.html
Boponuna, E. b. Marematnyeckuii ananus [ DJIeKTpoHHBIHA pecype] : yaeoHoe nocooue / E. b.
boponuna. — 2-e uzn. — DIEeKTpOH. TEKCTOBbIE nanHble. — CaparoB : Hayunas kuura, 2019. —
159 c. — 978-5-9758-1745-7. — Pexwum aoctyna: http://www.iprbookshop.ru/81022.html
Kupssanona, JI. B. MaTtematudeckuii ananus. Teopust YMCIOBBIX PSAIOB [ DIEKTPOHHBIN pecypc|
: koHcnekt jgekimii / JI. B. Kuppsinosa, T. A. ManeeBuy, A. I'. MsiICHUKOB. — DJIeKTpOH.
TEKCTOBbIC JJaHHbIE. — M. : MOCKOBCKHI TOCYJapCTBEHHBIN CTPOUTENbHBIN YHUBEpCUTET, Al [1u
Op Memua, ObC ACB, 2018. — 103 ¢. — 978-5-7264-1802-5. — Pexum nmocryna:
http://www.iprbookshop.ru/74476.html
Jlonoanumensnan numepamypa
HapskoBa E.B. Matemarnueckuii ananus : yaebHoe nocobue / Llappkosa E.B.. — Mockaa :
Poccuiickuii rocynapctBeHHBIN YyHUBEpcUTET npaBocyaus, 2022. — 233 ¢. — ISBN 978-5-93916-
974-5. — Texcr : anexktponnsiii / IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/126119.html
Mapaxosckuid, A. C. Matematuyeckuil ananus. IHTerpajibHOE HCUUCIIEHUE [ DIEKTPOHHbBIN
pecypc] : mpaktukym / A. C. MapaxoBckuii, A. H. Benami. — DeKTpoH. TEKCTOBBIC TaHHBIE. —
CraBpomnons : CeBepo-KaBkasckuii enepanbabiii yauepcutet, 2015. — 160 ¢. — 2227-8397. —
Pexxum mocryna: http://www.iprbookshop.ru/62846.html
Y4eOHo-MeToauYeCKOe ocodue o AucuuiinHe MaremaTtika. MareMaTH4ecKuil aHamus.
Yacts 1 [Dnextponnslii pecype] / coct. A. B. BmacoB. — DJeKTpOH. TEKCTOBBIE JaHHBIE. — M. :
MoCKOBCKUI TEXHUYECKHI YHUBEPCUTET CBA3M U MHPopmatuku, 2016. — 26 ¢. — 2227-8397. —
Pexum noctyna: http://www.iprbookshop.ru/61491.html

Tema Ne 2
Hugppepenyuanvnoe ucuucnenue pynkyuu 00n020 nepemennozo

Coneprxanue MPaKTHIECKOTO 3aHITH
ITpaBuno Jlonurans. MccnenoBanue GyHKIMU Ha BBITYKIOCTh U BOTHYTOCTb.
HeoOxonuMoe 1 10cTaTOYHOE YCIOBUS BBITYKIOCTH ABAXIbl Tu(dHepeHIMpyeMOoi
¢bynkuuu. MccnenoBanue pyHKIUN Ha SKCTPEMYM.
Jlureparypa:
Ocnoenasa tumepamypa
Maremaruueckuii ananus : yueoHo-metogunueckoe nocooue / E.}O. Beicouanckas [u np.].. —
Caparos : CapaTOBCKHI1 roCyAapCTBEHHBIM TeXHUUECKU yHUBepcuTeT nMeHu FO.A. I'arapuHa,
3bC ACB, 2023. — 176 ¢. — ISBN 978-5-7433-3534-3. — Texcrt : anekrponnsiii // IPR SMART :
[caitT]. — URL: https://www.iprbookshop.ru/131667.html
Bboponuna, E. b. Marematnueckuit ananu3 [ IneKTpoHHBIN pecypc] : yueoHoe mocodue / E. b.
Bboponnna. — 2-e u31. — DneKTpoH. TekcToBble faHHble. — Capatos : Hayunas kuura, 2019. —
159 ¢. — 978-5-9758-1745-7. — Pexwum nocrtymna: http://www.iprbookshop.ru/81022.html
Kupsesanosa, JI. B. Marematnueckuii ananu3. Teopust UMCIIOBBIX psiioB [ DIIEKTPOHHBIN pecypc]
: koHcnekT aekuuii / JI. B. Kupesnosa, T. A. Maneesud, A. I'. MsICHUKOB. — DJIEKTPOH.
TEKCTOBbIE JaHHbIE. — M. : MOCKOBCKHI1 rOCYAapCTBEHHBINM CTPOUTENBHBIN YHUBEPCUTET, Ail [In
Op Memua, ObC ACB, 2018. — 103 ¢. — 978-5-7264-1802-5. — Pexum noctyna:
http://www.iprbookshop.ru/74476.html



http://www.iprbookshop.ru/81022.html
http://www.iprbookshop.ru/74476.html
http://www.iprbookshop.ru/62846.html
http://www.iprbookshop.ru/61491.html
http://www.iprbookshop.ru/81022.html
http://www.iprbookshop.ru/74476.html

Jlonoanumensnan numepamypa

HaprkoBa E.B. Maremaruueckuii ananus : yaedHoe nocodue / [appkosa E.B.. — Mockaa :
Poccutickuit rocynapcTBeHHbBINH yHHUBEPCHUTET mpaBocyaus, 2022. — 233 ¢. — ISBN 978-5-93916-
974-5. — Texcr : anexkrponnsbiii / IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/126119.html

Mapaxosckuii, A. C. Matemarnueckuii aHaiu3. HTerpanbHOe UCUUCIEHHUE [ DIEKTPOHHBIN
pecypce] : mpaktukym / A. C. MapaxoBckuii, A. H. benami. — D7eKTpoH. TEKCTOBBIC JaHHBIE. —
CraBpormons : CeBepo-KaBkazckuii henepanpHbiii yaHuBepcuteT, 2015, — 160 ¢. — 2227-8397. —
Pexxum mgoctyna: http://www.iprbookshop.ru/62846.html

Y4eOHo-MeToanyecKoe nocodue no AucuuiinHe MaremaTtika. MareMaTH4eckuil aHammus.
Yacts 1 [Dnextponnslii pecype] / coct. A. B. BnacoB. — D1eKTpOH. TEKCTOBBIE JaHHBIE. — M. :
MOCKOBCKUH TEXHHYECKUH YHUBEPCUTET CBsI3U U nHpopMmatuku, 2016. — 26 ¢. — 2227-8397. —
Pexum noctyna: http://www.iprbookshop.ru/61491.html

Tema Ne 3
Humezpanovhoe ucuucienue YyHKyuU 00H020 NEPEMEHHO20

Coneprxanue MPaKTUIECKOTO 3aHITH
[IpriioskeHns ONpPeNeIEHHOr0 UHTErpasa Juisl BBIYUMCIICHUS IUIOLIAAN III0CKON
(buUrypHI, JTUHBI TYTH KPUBOH, IIIOMIAIN MOBEPXHOCTH BpALICHNUS U 00beMa Tena
BpaueHus. [lonsatue HecoGCcTBEHHOro nHTErpanga. OCHOBHBIE IPUEMbl BBIYMCICHUS
HECOOCTBEHHOTO MHTETpaa.
Jlureparypa:
OcHognasa numepamypa
MaremaTrueckuil ananus : yuebHo-meroguueckoe nocooue / E.JO. Bricouanckas [u np.].. —
CaparoB : CapaTOBCKHI1 rOCY/IapCTBEHHBIN TeXHUUECKUH yHUBepcuteT uMeHu 0. A. ["arapuna,
ObC ACB, 2023. — 176 c. — ISBN 978-5-7433-3534-3. — Tekcr : anekrponnsiii / [IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/131667.html
Bboponuna, E. b. Marematuyeckuit ananus [ D1eKTpoHHBIN pecypce] : yuebHnoe nocodue / E. b.
Boponnna. — 2-e 3. — DIeKTpoH. TeKcToBble naHHbie. — CaparoB : Hayunas kaura, 2019. —
159 ¢. — 978-5-9758-1745-7. — Pexxum noctyma: http://www.iprbookshop.ru/81022.html
Kupssnoga, JI. B. Matemarnueckuii ananus. Teopust 4MCIOBBIX PSAIOB [ DIEKTPOHHBIN pecypc|
: koHcnekT jgekiuii / JI. B. Kupbsnosa, T. A. ManieeBuy, A. I'. MSICHUKOB. — DJIEKTpOH.
TEKCTOBBIE JaHHbIE. — M. : MOCKOBCKUI rOCYAapCTBEHHBIN CTPOUTENbHBIA YHUBEPCUTET, Al I1n
3p Menua, ObC ACB, 2018. — 103 ¢. — 978-5-7264-1802-5. — Pexwum nocryna:
http://www.iprbookshop.ru/74476.html
Jlonoanumensvnan numepamypa
[HaprkoBa E.B. Maremarnueckuii ananus : yaeoHoe nocoodue / [{aprkosa E.B.. — Mocksa :
Poccuiickuii rocynapcTBeHHbIN YyHUBEpcUTET npaBocyaus, 2022. — 233 ¢. — ISBN 978-5-93916-
974-5. — Texcr : anexkrponnsiii / IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/126119.html
Mapaxosckuii, A. C. Matemarnueckuii aHanu3. HTerpanbHOe UCUUCICHHE [ DIEKTPOHHBIN
pecypce] : mpaktukym / A. C. Mapaxosckuii, A. H. benamr. — DneKkTpoH. TEKCTOBbIE JaHHbIE. —
Craspomno:s : CeBepo-KaBkasckwmii henepanbubiii yausepeutet, 2015. — 160 ¢. — 2227-8397. —
Pexxum nocryna: http://www.iprbookshop.ru/62846.html
YyeOHO-MeTOANYECKOE TOCOOHE 10 AUCHHIUINHE MaTemarnka. MareMaTU4eCKAI aHaIn3.
Yacts 1 [Dnextponnslii pecype] / coct. A. B. BnacoB. — D1eKTpoH. TEKCTOBbIE JaHHBIE. — M. :
MOCKOBCKHI TEXHHYECKHI YHUBEPCUTET CBS3H U MHPopmatuku, 2016. — 26 ¢. — 2227-8397. —
Pexxum nocryna: http://www.iprbookshop.ru/61491.html
Tema Ne 4
DyHKYUU HECKOIbKUX NEPEMEHHBIX

ConepxaHne NpaKTUYECKOTO 3aHATHS


http://www.iprbookshop.ru/62846.html
http://www.iprbookshop.ru/61491.html
http://www.iprbookshop.ru/81022.html
http://www.iprbookshop.ru/74476.html
http://www.iprbookshop.ru/62846.html
http://www.iprbookshop.ru/61491.html

Heo6xoauMoe 1 1ocTaTouHOE YCIOBUE JIOKAITBHOTO SKCTPeMyMa. Y CIIOBHBIN
sKcTpeMyM. Haxoxaenue yclioBHOTo 3kcTpemyma GpyHKIuu. MeToa MHOXKUTETeH
Jlarpanxa.
Jlureparypa:
Ocnoenasa numepamypa
Maremaruueckuii aHau3 : yaeOHo-MeToauueckoe nmocodue / E.1O. Beicouanckas [u np.].. —
Caparo : CapaToBCKHil TOCYJapCTBEHHBIN TeXHUYECKUI yHUBepcuTeT uMenu FO.A. 'arapuna,
3BbC ACB, 2023. — 176 ¢. — ISBN 978-5-7433-3534-3. — Tekcrt : anexkrponnsiii / IPR SMART :
[caitr]. — URL.: https://www.iprbookshop.ru/131667.html
boponuna, E. b. Maremarndeckuii ananu3 [ 1eKTpoHHBIN pecypc] : yueoHoe mocodue / E. b.
Boponnna. — 2-e u3a. — DneKTpoH. TeKcToBble naHHble. — Caparos : Hayunas kuura, 2019. —
159 ¢. — 978-5-9758-1745-7. — Pexwum goctyna: http://www.iprbookshop.ru/81022.html
Kupsbsnosa, JI. B. Matemaruueckuii anaius. Teopust 4MCIOBBIX psAIOB [DNEKTPOHHBIN pecypc]|
: koHcnekT aekuuii / JI. B. Kupesnosa, T. A. ManeeBud, A. I'. MsICHUKOB. — DJIEKTPOH.
TEKCTOBbIE JaHHbIE. — M. : MOCKOBCKUI1 rOCyapCTBEHHBIN CTPOUTENbHBIN YHUBEpCUTET, Al [1n
Op Meauna, ObC ACB, 2018. — 103 ¢. — 978-5-7264-1802-5. — Pexxum pocrymna:
http://www.iprbookshop.ru/74476.html
Jlononnumensnan numepamypa
[apskoBa E.B. Matemarnueckuii anams : yaeoHoe ocobue / [{aprkosa E.B.. — Mockaa :
Poccuiickuii rocygapcTBeHHbIN yHUBEpCUTET npaBocyaus, 2022. — 233 ¢. — ISBN 978-5-93916-
974-5. — Texcr : anexkrponnsiii / IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/126119.html
Mapaxosckuii, A. C. Matemarnueckuii aHaiu3. VHTerpanbHOe UCUUCIEHHUE [ DIEKTPOHHBIN
pecypc] : mpaktukym / A. C. MapaxoBckuii, A. H. benami. — DnekTpoH. TEKCTOBbIE JaHHbBIE. —
CraBpormons : CeBepo-KaBkazckuii henepanbHbiii yauepcutet, 2015. — 160 ¢. — 2227-8397. —
Pexxum moctyma: http://www.iprbookshop.ru/62846.html
VY4eOHo-MeTonuYeCKOe 1ocodue no AucuumianHe MaremaTtrka. MareMaTH4ecKuil aHamus.
Yacte 1 [DnexTponHslil pecypc] / coct. A. B. BiiacoB. — DneKTpoH. TeKCTOBbIE JaHHBIE. — M. :
MOCKOBCKHI TEXHUYECKHI YHUBEPCUTET CBSA3H U MHPopmatuku, 2016. — 26 ¢. — 2227-8397. —
Pexxum mocryma: http://www.iprbookshop.ru/61491.html

PA3/IEJ 5. OBPA3OBATEJILHBIE TEXHOJIOT U

B memsx peanmuzanyu KOMIETEHTHOCTHOTO MOJXO0Ja B Y4eOHOM Ipolecce TUCHUIUTUHBI
«MaTemaTtuieckuil aHaJIu3» MpelycMaTpUBAETCSl UCTIOIb30BaHUE aKTUBHBIX U MHTEPAKTUBHBIX (POpM
MIPOBE/ICHUS 3aHATHI B COUETaHMM C BHeayAUTOpHOU pabotoil. K ¢popmam BHeaynuTOpHOI pabOTHI
OTHOCATCS 3a/1aHus JUIsl pyOE€KHOTO KOHTPOJIS, @ K aKTUBHBIM (pOpMaM KOHTPOJIbHbBIE PaOOTHI.

I/IHTepaKTI/IBHbIe 06p330BaTeJII>HbIe TEXHOJO0I'MM,
HCII0Jb3YEMbIC HA AYAUTOPHBIX NMPAKTHYECCKUX 3AHATUAX

Tabnuya 5.1
Ounas popma 00yueHus
HanmeHnoBanme Hcnoab3yemblie 00pa3oBaTeibHbIE Yacol
pa3fiesioB, TeM TeXHOJIOTHH

e (poHTATBHBIN OMpOC (IIpenoiaBaTesb 00y4yaeT 2
Tema 1. OJTHOBPEMEHHO BCIO TPYIIITY);
BBenenue B ® pelleHue 3aJa4 [0 TeMe y JOoCckH (o0yvaromuecs
aHamu3 yKa3bIBaIOT Ha OIMOKH OTBEYAIOIIETO)

® UHAWBHUIYyaJdbHas (CAMOCTOSITENbHAS PabOTa yJalmxcs).
Tema 2. e (ppoHTaNBHBIIA OnpocC (MpenogaBaTesb o0ydaeT 2
Huddepenunans OJIHOBPEMEHHO BCIO TPYIIIY);
HOE€ UCYHUCIICHHE ® pelIeHHe 33134 110 TeMe Y T0CKH (oOyuaromumecs

10



http://www.iprbookshop.ru/81022.html
http://www.iprbookshop.ru/74476.html
http://www.iprbookshop.ru/62846.html
http://www.iprbookshop.ru/61491.html

GYHKIIMHA OJTHOTO YKa3bIBAIOT HA OMMOKH OTBEYAIOIIIETO)
NEPEMEHHOTO WHIMBUIYyaNIbHAS (CaMOCTOSITEIbHAS Pad0Ta YUALTHXCS).
Tewma 3. (bpoHTaNBHBIN onpoc (TpernoaaBareiab 00yJaeT 2
WuTerpansaoe OJTHOBPEMEHHO BCIO TPYIIITY);
UCUHUCIICHUE peleHue 3aad o TeMe y A0cKu (oOyyarouecs
(GyHKIUU OHOTO YKa3bIBalOT HA OUTMOKH OTBEYAIOIIETO)
NEPEMEHHOT0 MHJIUBUIyaJIbHAs (caMOCTO;ITeJILHa;I pa60Ta y‘-IaH.II/IXCSI).
Tenta 4. (bpoHTaNIBHBIN onpoc (mpenogaBareiab 00ydaeT 2
I DI o
HECKOJIbKUX
HepeMCHHBIX yKa3bIBAIOT Ha OIIMOKHU OTBEYAIOIIETO)
UHAMBUYyaJIbHAs (CaMOCTOsITENbHAS PadOTa YUALTUXCS).
Tabnuya 5.2
3aounas popma oOyueHnust
HaumenoBanue Hcnoab3yemble 00pa3oBaTeibHbIE Yacsl
pa3/iesioB, TeM TeXHOJIOTHH
(bpoHTanbHBIN onpoc (IpernoaaBareab 00yyaeT 1
Tema 1. OJTHOBPEMEHHO BCIO TPYIIITY);
BBenenue B pelieHre 3aa4 o TeMe y JOCKH (o0ydarommuecs
aHau3 YKa3bIBAIOT HA OMIMOKH OTBEYAIOIIETO)
WHAMBUyaJIbHAs (CaMOCTOSITEIbHAs padOoTa YUalUXCs).
Tewma 2. (dbpoHTaNBHBIN orpoc (TiperoaaBares 00yJaeT 1
Huddepennnans OJTHOBPEMEHHO BCIO TPYIIITY);
HOE MCUHUCIICHHE peleHue 3ajad o TeMe y J0CKU
(GyHKIMU OHOTO (oOy4arorrecsiyka3plBarOT Ha OMIMOKN OTBEYAIOILETO)
HEPEMCHHOI0 WHIMBHyAJIbHAS (CaMOCTOSITEIbHAS Pa00Ta YIAITHXCS).
Tewma 3. (bpoHTaNBHBIN orpoc (TIperoaaBareiab 00yJaeT 1
WuTerpansaoe OJTHOBPEMEHHO BCIO TPYIIITY);
VCUHCIICHUE pelieHre 3aa4 o TeMe y JockH (o0ydaromuecs
(GYHKIIMH OJHOTO YKa3bIBalOT HA OLIMOKH OTBEYAIOIIETO)
IEpEMEHHOT0 MHIMBUIyaJIbHAs (caMOCTOﬂTeHLHaﬂ pa60Ta yqanmxc;l).
Tena 4. ¢bpoHTaNIBHBIN Oonpoc (mpenogaBareiab 00ydaeT 1
Sy AR —
HECKOJIBKUX
HepEMEHEBIX YKa3bIBalOT HA OLIMOKH OTBEYAIOIIETO)
WHAMBUYyaJIbHAs (CaMOCTOsITEeIbHAs padoTa yUaluxcs).
ITPAKTUKYM
HccaenoBanue GpyHKUHMNA U NOCTpOeHUE rPpadUKOB
Ne
Bap 1-as pynkumus 2-as1 pyHKIUSA 3-11 pyHKIMSA 4-as pyHKUMSA
-
1 —3x? X+1 1
y=1 33X - _ex _y | y=-arccigxx
X X*+1 y=
2. X8 x*+3x°+7x-3| X 1
Yy=17 B 2x Y x y= 2
X" +1 Xv1-X

11




X (x—3)° X y = xe
= — = y:
y (X_2)6 y 4(X—1) 3(X3—4)2
4. X 2 1
y=——2 |, _(x=1 _a y=31-x3
5. B 1_ X3 y B X7 _ 3In x y= Xe—ZXZ
Y= (x+1) Vx
6. 4 10 2 2
X X y=X"Inx
ST "
— XT +3 3 X3+1
7. 6 4 =
X X' =2 B X _Inx
yz_(l—x)6 Y= 3 y =(x+2)e y X2
8. 2P -1 _ ¥ —x-1 | y=¥x*(x-5) y =arctgx’
x* x> — 2X
9, X +3 'S 1 _In?x
X +1 y—(x_1)2 y =xe** =%
oo xS y_x3’+2 y=312x-4x* | y _ 1
5 1 o% XIn x
1L x? -1 3X° —4x -2 X-1 y:ln(x2—2x+2)
_ = —3
3 2 y N
12 , e x2(x 1) y In x y = arctgx—x
= y: -
x" -1 (x+1)° X
13. Yo X y (X+1)3 yzx3eX y:w/X3_4X
8 =
(x-1) (x-1)°
14. C1-x _ X y =¥4x% —12x y=—2
y= NE x® +1 In x
15. 5 X 2
y=— Y= 7 7 y=—- y =3/(x* ~1)
1+x° (x*-1) In x
16. (x—1) 1 x7 _ X3e—x y = X + 2arcctgx
y 2 +X—1 y: X7 +1 y

12




17. —
3— X
18. o X? X4 y:(l-l-XZ}SX yo: X2
14+ x® y= W3 _1 X+1
109. 7 4 _ yw2/3a—X _ 2
y = X : y=X—l+— y=X""¢ y arcctgx
(x+1) X’
20. 8 2y y = X + 2arctgx S
= = — 1-x
y (X—1)7 1-|-X2 y = X€
21. X+
y- x® —1 _X*+3 y = (x-1)¥* y=: XZ(X2_3)2
x> —2 X+1
22. 6 1, 1+X L
y = X y=5—g—X2 yZEIn—X y:Eex
(x+1)’ X B X
>, X x° oyt ¢
= = — 2
(X+1)9 y 1- x5 y = X€
24, - X7 y - X ylenx y=3x2—1
A (x+1)
(x+1) X' (2 +8f
HNHuTerpajbHoe ucYncaeHne
BAPUAHT A
,[ Xadx
LJd14+x*
J 5x -3
2 J=x2 + 4x+5

3 _[e3x sin 4xdx

4.

_[ 6x° —13x+4
X
x3 —3x% + 2X

13




dx
2+ 2sin X+ 2cos X

o
O e W | N

4
J’ dx
6. NG XZ /XZ _4

7. BoerauciuTh JUMHY Oyru KpuBoiy=InX  oT X=1 go x=+/3 .

BAPHAHT b
earcsin3x
——dx
e
c  2X+3 dx
20 JT—6x—x2
- x“e**dx
3 2
J-4x +9>§ +4x+3dx
7 (x+1) (x2+1)
dx

3+2sin X+ 2C0S X

VX2 + 4dx

O'—.&I I\J\h}t—"\)"\"

7. Haittu 00BEM Tena, 00pa30BaHHOTO BpallieHueM BOKpYT ocu Ox (Urypel, OrpaHHYeHHON

mmmavu Y = "u Y =3-X.
X
OtBeTbl Kk BapuanTam (MHTerpanbHoe ncumnciienue)

BAPHUAHT A

1 %arctgx2 +C

2 —5J—x2 +4x+5+7arcsin%2+c

14



—ie3X cos4x+ie3X sin3x+C
25 25

c2In|x|+3In|x =1 +Injx -2/ +C

NE)
tg_:t’_ln =—In|1+—
: 2 2 2 3
M|
x> —4 =—(\@—\5)
22 8
2-2+2 In(1+ \/j
BAPHAHT B

1 earcsin 3x + C

- Zm—BarcsinxTH+C

Ex2e4x_lxe4x+ie4x +C
! 8 32

2
.—X—+1+In\x+ﬂ+ In(x +1) C

z
2

. 2arctg(2 +19 gj

T
= 2arctg3— —
g 2

T

2

J5
. %x\/4+x2 +2In‘x+\/x2 +4

0

3\/3 \/_2+3

*
-3
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PA3JEJ 6. YYEBHO-METOJAYECKOE OBECITEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYYAIOIIUXCA MO JACHUATIIAHE

Hapsiny ¢ nmpoBeneHMEM NPaKTHUUECKUX 3aHSATUNH HEOTHEMJIEMBIM 3JIEMEHTOM Y4eOHOro
npolecca SBIAETCS camocmoamenvhas paboma. Ilpu camocrosresnsHON paboTe mocTUraercs
LIEJICHANPABICHHOE YCBOEHHE Y4YeOHOro marepuaina, MpHOOpeTaroTCs MPaKTUYECKUE HaBBIKU
paboThl C KOMIBIOTEPHBIMH NpPOTpaMMaMH CTOJIb BaKHbIE JUIA JaJbHEHIIEH ycHemrHou
nesTenbHOCTH  oOydaromerocs. @DOopMbl  CaMOCTOATENIBHOM paboThl  O0ydarolmuxcs BecbMa
pa3HooOpa3Hbl. B 1oMalHuX yCcIoBUAX caMOCTOSTENbHAs paboTa 00y4aromuxcsl BKIOYaeT padoTy

c warepuanamu [IpakTukyma,

npceroaaBaTeJis.

a TakKXC C OOIOJHHUTCIBHBIMU 3aJaHUAMH 110 YKa3aHUIO

Tabauya 6.1

CamocrosiTesibHast padoTa

Haumenosanue
pa3aesioB, TEM

Bonpocekl, BBIHOCHMbIE
HA CAMOCTOSITE/IbHOE U3YUYeHHUe

Tema 1. Beegeuue B ananus

[Tpenen ¢pynkuuu (onpeaenenue Komu, onpenenenue I 'eitne), ero
cBoiicTBa. beCkOHEUHO MaJjible 1 0ECKOHEYHO 00bIINUeE. ACUMIITOTHI
(BepTHKaJIbHBIC, TOPU30HTAIILHBIC, HAKJIOHHBIC).

Tema 2.
Huddepenumnanbaoe
UCYHCIIeHNE PYHKIIUN

[TpousBonnas HesBHOU (pyHkmu. [IponsBonHas GpyHKIMH, 3aJaHHOMI
napaMeTpudecku. ['eomeTpuyecKkuii 1 MEXaHUYECKUI CMBICII
npousBoHOM. KacatenbHas u HopMmaib. Auddepennna.

OJIHOI'O IICPEMCHHOI'O

KpuBonuneiinslil uaterpan 1-ro pona.

KpuBonunelnsplii uHTErpai 2-ro poaa.

WuTterpan Pumana o npsiMoyroiabHON 3aMKHYTOW 001aCTH, CTOPOHBI
KOTOpOM NapajuiesIbHbI OCSIM KOOPAHMHAT.

Tema 3. UuTerpansnoe
UcCYHCIIeHUE PYHKIINU
OJIHOT'O MIEPEMEHHOTO

®ynkuuu aByx nepeMeHHsIX. [penen pynknuu. HenpepbiBHOCTD.
YacTtHble ponu3BoAHBIE. ['paAMeHT KaKk aHAJIOT IPOU3BOIHON
¢byHkun. ['paqueHT 1 aHTUTPAAMEHT, X OTHOIICHHE K JTMHUSIM
YPOBH3L.

Tema 4. @ynkuuu
HECKOJIbKUX MEPEMEHHBIX

6.1. Tembl 3ccel

YucnoBble CUCTEMBI.

Meton MaTeMaTUYECKON MHTYKIIUH.

DyHKIHUHA OJHOU ITEPEMEHHOM.

[Ipenen 4nCcIOBOM MOCIEA0BATENBHOCTH.

[Tpenen Gpynkuuu.

HenpepsiBHOCT QyHKITNH.

Touku pa3pbiBa QyHKIUH.

I'eomeTpryeCKnil CMBICI IPOU3BOJIHOM.

PuU3N4ECKUN CMBICII IIPOU3BOJHOMN.

Huddepenunan. [IpubnmxeHusie GopMyIbL.

MOHOTOHHO BO3pPAacTaOLIEe U MOHOTOHHO YObIBatoOIIKe (GyHKINH.
IIpuMeHeHne MPOU3BOIHBIX.

ACHUMITOTHI.

Beimykiiocts, Touku neperuoa.

JIunus ypoBHs.

I'panueHT.

[Tpon3BoHas PYHKIIMN HECKOJIIBKUX NTEPEMEHHBIX 110 HAIIPABICHUIO BEKTOPA.

! HepequL TEM HC SBJIACTCA UCUYCPIIbIBAIOLIUM. CTyﬂeHT MOXET BBI6paTB HHYIO TEMY I10 COIJIaCOBAHUIO C
npenoaaBaTeyeM.

16




[TepBooOpa3zHas

HeonpeneneHnublii uaTErpas.

OcHOBHBIE METOBI UHTETPUPOBAHUS.

WHTerpupoBanne pauroHaIbHBIX (QYHKIIUH.
WHTerpupoBaHue UppalOHAIBHBIX (QYHKIUIA.
WuTerpupoBanue TPUTOHOMETPUYECKUX (YHKIUH.
OnpenesieHHbIN HHTErpall.

['eomerpuueckue u pU3NIECKUE MPUMEHEHUS ONPEeIEHHOT0 HHTErpaa.
HecoOcTBeHHBII HHTETpAT.

Yucnosoit psj.

[Tpu3Haky CXOAMMOCTH MOJOKHUTEIBHBIX PSII0B.
CreneHHbIe psbL.

Pannyc cxonpumocTu.

Brruncnenre HHTErpagos ¢ IOMOLIBIO PSIOB.
[TpuOnam>keHHOE BBIYMCIIEHUE OIPEIEICHHBIX HHTETPAJIOB.

6.2. [IpuMepHbBIe 3aJaHUA IJIA CAMOCTOSITEILHOH PadoThI

3
1. Haittu lim ?X
6x2—5x+1)

1
X—=
2

1
x->2 x(x—2)2 X2 —3x+2]'

3. Hatitu lim
0 \x*+16 -4
4. Haiitu Iim(Mj.
=0 fx+1-1
. 1-cos2x+tg? x
5. Haittu lim g
x>0 Xsin X

6. Haiitu lim (X—\/X2 —X+1).

X—>+0

7. Haiiru lim (x—%j tg x.

s
X—>=
2

8. Haiitu lim COS(MJ.

X——1 g/; +1

X-5
9. Haiitu |im{ij .
x>\ X+ 3

¥ —e
10. Haittu lim
x>0 sin X

11. Haiitu 1m(X(|n(X—2) —Inx)).

1
. . [ cosx |«
12. Haiitu lim
x>0\ COS2X

13. Haitrnlim (In xIn(1-x)).

—0+0

—-X

14. Haittn npomsBomayio Gyakmun f (X) = 3sin?(1-5X) , mone3ysach onpeIeTeHneM.

2
15. Haittu npoussoanyto ¢pyrxuun f (X) =36 | monbsyscs onpenencauem.
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16. Haittu mpon3ssoanyio ¢pynxmun f (X) = 3x® —2x* +3x —1, monb3ysch onpeencHueM.
17. Haittu mpon3sBoanyto ynkmmu X' + y* = x*y? | 3a1aHHO# HESBHO.

18. Haiitu npousBoanyro GpyHkiuu XSiNy—C0oSY +C0s2y =0, 3aganH0ii HEABHO.

19. Haiitu npou3BoaHyro GyHKIIMU Y = X+arctg Y, 3alaHHON HEsSBHO.

20, Hai x =e'sint,
. f1anuTHu IMpou3BOJH oT o X, eciin
P yoory y = e’ cost.
14t
121
21. Haiitu npou3BOJHYIO OT Y MO X, €Clu )
Y Ter

Cos5Xx

22. HaiiTi npou3BOJHYIO OT (YHKIMHY IO apryMeHTy X, eciu Y = (Sin 3x)
23. HaiiTi npon3BOAHYIO OT (DYHKIMHY IO apryMEHTY X, €CIU

B /cos X2 +1
Y =\sinox+1 -
24. HaiiTi Ipon3BOAHYI0 OT (DYHKIMHY IO apryMeHTy X, ecru Y =Sin(x® —tg® x) .
y x+1 X* +4x+8
25. Haiftu yroui, noJl KOTOPBIM [IEPECEKAIOTCS KPUBBIE Y = 22 uy= BT

5
X = —CO0st,

26. Haiitn yrod, 01 KOTOPBIM TIEpPECEKAIOTCS KPUBBIE Y = X° 1
y =—sint.
4

27. Haiitu BTOpYIO IPOM3BOAHYIO (GYHKIHH Y = COS’ X.
28. Haiitu BTOpYIO Mpou3BoaHy0 GyHKiu Y = In (X +/1+ %2 )

29. Haiitn BTOpYIO NpOM3BOAHYI0 GyHKIHH X° + Y° =16, 3a1aHHO# HEsBHO.
30. UccnenoBarh GyHKIIMIO HA HEIPEPHIBHOCTH U MIOCTPOUTH €€ TpauK, eCiu

V1-x mpu x<0,
f(x)=¢ 0 mpum 0<x<2,
X-2 mpu  X>2.

5
"% —1 na HenpepbIBHOCTD B TOukax X, =0, X, =1.

N . tgx—x
32. Haiitu ipezen, ucnons3ys npasmito Jlomurans: lim g_
x=0 X —SIN X

31. Uccnenosarh GyHKIHO Y = 2

33. Haiit ipeznen, ucrons3ys npasuio Jlonurans: IirTJEarCSin (XT_?’j ctg(x —3)].
X—>

. 1 X
34. Haiitu npezen, ucnonb3ys npasuio Jonurams: lim| ———|.
=1\Inx Inx
1
,——2tgX

35. Haittu npezen, ucrnons3ys npasuio Jlomurams: lim
ot 1+cos4x

36. Haiitu mpesen, ucrons3ys npasmio Jlormurams: lim(xIn x).

x—0

o - tg2x
37. Haittu nipezen, ucrons3ys npasuio Jlomurams: [im (tg x) .
T

X——
4



38.
39.

40.

41.

42.

43.
44,
45.

46.

47.

9 - X=1
Haiitn npesten, ncnonb3ys npasuno Jlomaras: lim(x—1)" .

x—1
Haiitu npesien, MCIob3ys npaBuiIo JlonuTans: gn x(In2+x)—In(x+1)).
(x=1)°

2
I[Iposectu nosHoe uccnenosanue pynkuun Y = XIN° X u noctpouts ee rpadux.
3

To_x3

IIpoBecTr noHOe necaenoBanue Gyuxiun Y = (X +2)€ u mocrpouts ee rpaduk.

Haiitu nanbosnpiiee 1 HaMMeHbIIEe 3HAYCHUE PYHKLIUU Y = Ha oTpeske [-0,5;0].

[TpoBecTu nonHOE HccenoBaHNe PYHKIIMHA Y Y TIOCTPOUTH €€ TpaduK.

2
I[IposecTn mosHoe uccnenoBanue GyHkuuu Y = X° — 2 InX u MTOCTPOUTH €e TpaduK.

1/(2-x
HpOBeCTI/I IIOJIHOC UCCJICA0OBAaHNUEC Q)yHKHI/II/I y =€ (270

(L-x)’
ITpoBecTH MOJHOE UCCaeI0BaHHE QYHKIUH Y = 5 U IIOCTPOUTH ee rpaduk.

(x-2)

Haiitu 9acTHBIC TPOU3BOHBIE IEPBOTO M BTOPOTO MOPSIKA OT (PYHKITUH

U TIOCTPOUTH €€ rpaduk.

z=x"+Yy° —5x°y°.

48.
49.

50.

X
. —_aV
Haiitu yacTHBIC POU3BOIHBIE IEPBOTO U BTOPOTO Mopsiaka oT pyHkiun Z =€~ .

HaiiTH 4acTHEIE IPOM3BO/IHBIC IIEPBOTO M BTOPOro Mopsiaka oT Gyukmun  Z = X’ .

. . [,2
Haiitu nonusiit auddepenuman pynkuun 2 =4/ X" + y3 Y C €T0 IIOMOIIBIO BBIUNCIUTD

npuOImKeHHO A/, 022 +1,97°.

51.

52.
53.
54.

Haiiti nonustit auddepennman pynkuuun 2 = In(x3 + yz) M C €TI0 NOMOILbIO BBIYHUCIUTD
npu6mmkenno  IN(0,05° +0,97%).

Haiitu skerpemymsl yrkn  Z = X + Y° 4+ Xy — 3X — 6Y.
Haiitu skcTpeMyMsl QyHKImu ~ Z =2 — 3 x* + y2 .

2 .
ns moBepxHoctn  Z = 4X — Xy + Y° naiitn YpaBHEHHE KacaTeIbHOMN INIOCKOCTH U

HopManu B Touke M(-1;0;-4).

55.

Haiitn ypaBHEeHUe KacaTeIbHOM IUIOCKOCTA U HOPMAJIU K IIOBEPXHOCTH  Z = sin xcos y
Tl
TOYKE M(_l_l_ .
44 2

56.

Haiitu nipoussoanyto gynkiun U =X + y> — 2> + 2X — yZ +5 B touke

M (1;,—1;2) b nanpasnenun sexropa | (3;—2;—6).

57.

Haiitu yron mexnay rpagueHTaMu QyHKIUN — Z = In N x* + y2 B TOYKax

M (1,1),N(2;2).

58.

59.

60.

oo x—1
HaI/ITI/I 2—
33X +2x+1
- Xx+4
dx

Haiitn | ———
"2 -x—x?

Haittu | Xc0os2xdx .

B
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61. Haiitu .X3e_XdX :

62. Haiitn :(x2 — X +1)Inxdx.
63. Haiitu 'xarctgxdx.

64. Haiitn [ e® sin5xdx .

- X2 +2

65. Haittu | ———dX.

¢ X° —4x

- 3x*+2x -1
(x—=1)*(x+2)

' )2( dx.
T(x=-D(x"+x+1)

- dx

J3cosx+2

69. Haittu | c0OS® xdX.

66. Haittu

67. Haiitu

68. Haiitu

70. Haiirn [ cos? 2xsin® 2xdx .
71. Haitrn [ cos* 2xsin? 2xdx .
72. Haiitu .t954xdx :

73. Haiitu .Ct965XdX :

o

74. Haiitu —1dX .

Y x2Jx
X -1

75. Haittu | ————dX

v X
X*+5

76. Halitn | ——— dx .
v X

77. Haitru [v9 — x2dX .

78. C MOMOI1IBIO ONPEIETICHHOr0 HHTETpajia BEIUNCINUTD IIIOAAb (PUTYphl, OTPaHUYEHHON
v Y =6 — X —2X2, Yy =X+ 2.

79. C MoMOIIbIO ONPEIETICHHOr0 HHTETpajia BBIUNCINUTD IIOMAAb (PUTYphl, OTPaHUYEHHON
maansav Y =€,y =0,x=1x=2.

80. C moMoI1IbI0 OTIpeIeIEHHOT0 HHTErpaia BEIYUCIUT MJI0UIA (b (PUTyphl, OTpaHHYECHHON
JTHHUSMU y:sinx,y:O,x:ﬂ/4,x=7z/2.

81. C moMoIp0 ONpeIeIEeHHOT0 HHTETPajia BBIYUCIUTD TUI0HIab (PUTYphl, OTpaHUYEHHON

3
maausmu Y =—, X+ Yy =4,
X

82. Haittu utomaas GUrypsl, OTpaHUYEHHON OJTHOM apKOW IMKJIOUTBI

X =3(t —sint),y =3(1 - cost).
83. Haiitu mmomans Gurypsl, orpannyenHoit kapauounoit I = 6(1+ Sin ).
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84. Haittu qimuHy kpuBoii Y = X2 o TouKH 0(0;0) mo Touku M(4;8).

85. Haittu anmnay xapamons I = 6(1+ Sin ).
86. Haiit nmmay onHoit apku muknouasr X = 3(t —sint), y = 3(1— cost).
87. Haiitu o0beM Tena, 00pa30BaHHOTO BPAIICHUEM BOKPYT OCH (PUTYPHI, OTPAaHUYEHHOMN

2

JIMHUSIMU y:% u2X+2y-3=0.

PA3AEJ 7. ONEHOYHBIEM METOJMYECKHAE MATEPHAJIBI IO OBPA3OBATEJILHOM TPOTPAMME
((I)OHI[ OIEHOYHBIX CPEI[CTB) JJISA TPOBEJEHUS TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTHU U
MPOMEXYTOUYHOM ATTECTALIUM

B mpouecce OCBOCHUA

JUCLUILINHBI

«MareMaTHUeCKUl aHaJIU3)

UISL  OLIEHKH

(dhopMUpOBaHUS OOIMIEKYIBTYPHBIX B MPOPECCHOHATBHBIX KOMIIETCHITUN UCTIOIB3YIOTCS OLIEHOYHBIE
CpeICTBa, peacTaBleHHbIe B Tabmule 7.1.

Tabnuya 7.1

IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 110 JUCHUIIJINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMU PE3YJIbTATAMHA OCBOEHMSI
OBPA3OBATEJIBHOU ITPOI'PAMMBI B COOTHOINEHUH C OHEHOYHBIMH

CPEJACTBAMHA
Ili1anupyembie ITpumepnbl

e3yJIbTAThI KOHTPOJIbHBIX MeTtoabl u

pesy ’ Conep:xanue P .
XapaxkTepusymwoumme BOIIPOCOB W 3aJaHMI cpeacraa

y4eOHOro marepuajia N
JTanbl (POPMHUPOBAHUSA JJIS1 OLleHKY 3HAHMH, KOHTPOJIfA

KOMIIETEeHIIMH YMEHHUIi, BJIaIeHUN

YK-1 Cnocoben ocywecm

HPUMEHAMb CUCHEMHDBLIL N0OOX00 013 PewleHUs NOCMABIEHHbIX 3a0ay

8J11mb NOUCK, KpumMIIECKul? anaiui3 u cunmes uud)opmauuu,

HNYK-1.1.
OCYILIECTBJIATh

3Haer, Kak
TIOMCK,
KPUTHYECKUM aHaIu3 |
CUHTE3 uH(popManu,
IPUMEHATh  CHUCTEMHBIN
NOAXOJ ISl  pELICHHUs

IMOCTABJICHHBIX 3ada4

[TpousBonHas GyHKIUU
UccnenoBanune GpyHkumii u
MOCTPOEHHE TpaprKOB
OnpeneneHHblil HHTErpasi
DyHKIIUN HECKOJIBKUX
MIEPEMEHHBIX

Brrancnenue
MPOU3BOIHON (DYHKIIUU
OJIHOTO apryMEeHTa B
TOYKE, BBIYMCIICHUE
Iomaau GUrypsl, JTUHBI
IyTH, 00beMa Telna
BpAIIEHUs C TIOMOIIBIO
OTIpeIeIEHHOTO
WHTETpaIa, HaX0XKJICHUE
0€3yCI0BHOTO U
YCIIOBHOTO IKCTpEMyMa
(GYHKIINN HECKOTIBKUX

TecTel
(TectoBble
3anaHus Ne
1-4), 3auér
(Bompocsl Ne
1-9)

HEPEMEHHBIX
NYK-1.2. Ymeer | [IpousBoanas pyHKkuun Ipunanue Tectol
KPUTHYECKUIl aHAIu3 HU gOCTpoeHHe rpf“bHKOB HOHATUAM POM3BOIHAS, ;alllgllHH’I N9
MIpEIETICHHBIN UHTETPajl i - 3a4€T
CHUHTE3 uH(bopMaLuy, pea P ONpEIETICHHBII UHTETPal, ),
.. | DyHKIIMHY HECKOJIBKUX 6e3yCIIOBHbIIT 1 (Bompocser Ne
IPUMEHATh CHCTEMHBIN ~ 10-27
HEPEMECHHBIX YCIIOBHBIHA 3KCTPEMYM -27)
HOAXOA [Nl pELICHMs
(YHKINU HECKOIBKHX
IIOCTaBJIEHHBIX 3a]1a4. APTYMEHTOB
HNYK-1.3. Baaneet| [IpousBognas GyHKIMM BLIUHCIICHHE Tectsl
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HPaKTHYECKIMHU
HaBBIKAMU TIOUCKaA,
KPUTHYECKOTO aHAIHM3a U
CUHTE3a uHpopManuu,
HNPUMEHEHHS CHCTEMHOTO
NOJAX0/Aa JJsl  pelIeHHS]
IIOCTaBJICHHBIX 33134

HccnenoBanue GyHKIMA 1
MOCTPOCHHE TPaPUKOB
OnpeneneHHbld HHTETpall
OYHKIIMU HECKOJIBKUX
MIEPEeMEHHBIX

MIPOU3BOIHON (PYHKITUH
OJIHOTO apryMeHTa B
TOYKE, BLIYMCIIEHHE
wiomanu GUrypsl, ITUHBI
nyru, oobeMa Tesa
BpAIIICHUs C TIOMOIIBIO
OIpEICIICHHOTO
WHTETpaIa, HaX0XKJICHUE
0€3yCIIOBHOTO U
YCIIOBHOTO IKCTPEMyMa
(GYHKIIUH HECKOJIBKUX
MIEPEMEHHBIX

(TectoBbie
3agaHust Ne
12-15), 3auér
(Bompochr Ne
28-31)

7.2.11epeyeHb BONIPOCOB /Jisl OATOTOBKH K MPOMEKYTOUHOI aTTecTALMHU 3a4eTy

03O\ LN KW~

—_ — \O
— O

. IIpaBuno Jlonurans.

—_—
B~ W N

. UucoBas 1ocne10BaTeabHOCTh U €€ IpeIed.
. [Ipenen pynkuun. OCHOBHBIE TEOPEMBI O IIpeieax.
. IlepBbIi1 3aMeUaTeIbHBIN NpeIe.
. Bropoii 3aMeuatenbHblid npeed.
. HenpepwiBaOCTE QyHKIINHN. Kitaccudukanus Touek pa3pbiBa.

. [TponszBogHas. ['eoMeTpruiYeCKUN CMBICH TTPOU3BOTHOM.

. Teopema o cBsi3u qudHepeHIMPYEMOCTH U HENTPEPHIBHOCTH (DYHKIIUU B TOUKE.
. [Ipon3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUH.

. OCHOBHBIE TEOPEMBI O TPOU3BOIHBIX.
. Teopemsl Pomnns, Jlarpanxa, Komm. ®@opmyna Teitnopa (0e3 mokazaTenbcTBa).

. Teopema o cBsI3u 3HaKa MPOU3BOJHON C MOHOTOHHOCTBIO (DYHKIIUH.

. Okctpemymbl GyHKIIMH. HeobxonuMoe i T0CTaTOYHOE YCIIOBUE IKCTPEMyMa.

. Bemykinocts u BorayTocTh GyHKIIMU. TeopeMa o CBSI3U 3HaKa BTOPOIl MPOU3BOIHOM C
BBIIYKJIOCTbIO M BOTHYTOCTbO. ToukM neperuoa.

15. AcumnroTsl pyHkuuu. Haxox/1eHne BepTUKAIbHBIX, HAKIOHHBIX U TOPU30HTATIbHBIX ACUMIITOT.
16. YacTtHble NpOoN3BOAHBIE PYHKIIMI HECKOJIBKUX TEPEMEHHBIX.

17. KacarenbpHas I0CKOCTb U HOpMaJib K TIOBEPXHOCTHU.

18. I'paiveHT ¥ POU3BOIHAS IO HANIPABJICHHUIO.
19. DxcTpemMyM (GYHKLNU IBYX NEPEMEHHBIX.
20. YcnoBHBIN SKcTpeMyM (QYHKIIUU HECKOJIBKUX MepeMeHHBIX. MeToa MHokuTenel Jlarpanxa.

21. IlepBooOpa3nas ¢pyHkiuu. Heonpenen€HHbIi MHTETpal U €r0 OCHOBHBIE CBOMCTBA.

22. Metoa BHeceHus oA AudepeHnrai v MoJAcTaHOBKa B HEONIPEAEIEHHOM UHTErpase.
23. HTerpupoBaHue 1o YacTsIM B HEONPeAeTEHHOM HHTErpae.
24. Pa3noxeHue MpaBUIbHBIX PAIlMOHATBHBIX IPOOEH Ha dIIeMEeHTapHbBIe POOH.

25. lHTerpupoBaHue 3J€MEHTapHbIX Apo0ei Tpex THUIIOB.

26. Onpeaenenue onpeAea€HHOro HHTErpana. ['eoMeTpuYecKkuil CMBICH ONPEIEIEHHOTO HHTErpaa.
277. OCHOBHBIE CBOICTBA ONPEIEAEHHOTO UHTETpaJa.
28. Teopema 00 wHTETpAJIE C TIEPEMEHHBIM BEPXHUM TIPEIEIIOM.
29. ®opmyna HetoTona-JleliOHuma.
30. BeruuciieHue JIUMHBI IyTH IIOCKON KPUBOM C TTOMOIIBIO ONPEAEIEHHOIO HHTETpaa.
31.Beruncnenne o0bpEMa Tema BpalieHus ¢ TOMOIIBIO OMPeIeIEHHOTO HHTETpaa.
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7.3. IlpuMepHbIe TeCTOBBIE 3aIaHUS

JJIsl KOHTPOJ1s1 (MOHUTOPHMHIA) Ka4yeCTBa YCBOCHHMS MaTepHaJia B T.4. B PpaMKaX py0esKHOro

KOHTPOJIsI 3HAHMIA?

1.( ®K-1) Oynkuus Yy = d(X) Ha3biBaeTcsi OECKOHEUHO MaJIOH eCciin

a). lim d(x)=0
b). lim d(x) = d(x,)

c). lim d(x) =

Xx—>x0

d). lim d(x) =+

x—>X0 XO

2. (®K-1) IlepBbIM 3aMeyaTeIbHBIM HPE/ICIOM HA3bIBAIOT

X

a). lim -2 =1
x=0 SIN X
b). lim 21X _1q
x=>0 X
o). lim2"X_g
x=0 X
d). Iim(1+1j =e
X—>00 X

3. (®PK-1) Beibepere BepHOE YTBEPIKIACHUE
2). lim Cf (x) =C - lim f(x)

b). lim (1 (x)-g(x)) = (lim 1 (x))- g(x)
¢) im[f(x)]" =nlim (f)

d). )I(i_r)Tx]o(f (X)+9(x) = f (%) +9(%)

4. (®K-1) Iycrs lim f(x)=A TOT 1A U HEKOTOpOoil beckoHeyHo Manoi ¢pyHkimu d(X)

UMECT MECTO

2 PyGesxHbIM KOHTPOJIb 3HAHUH POBOJMTCS [T 00yYaroMIUXCs OUHOH (POPMBI OOYIEHUS U OLIEHUBAETCS 110 IIKAJIE
«3a4eT»\ «HE 3aU4TCHO»
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a). f(x)=A-d(x)

b). f(xX)=A+ f(x)

c). f(x)=A-d(x)

d). f(x)=A+d(x)

5. (®K-1) OKpecTHOCTHIO TOUKH @ HA3bIBAETCS
a). JIro0oit oTpe3oK conepKaInii Ty TOUKY

b). JIro0oit moryrMHTEpBAI COAEPIKAIIUI 3Ty TOUKY
C). JIroOoit mHTEPBAN COAEPIKALIUN ATy TOUKY

d) JIr000€ 4nciI0BOE MHOKECTBO COACPpIKalICC 3Ty TOUYKY

2

. 8X
6. (®K-1) IIpenen lim

2+l P
a). 0
b). 1
c). -3
d). 4
X
In =

7. (®K-1) IMpenen Iirr(l) -] paBeH
X—> X

a).1
5

b). 0
c).1

d). 5

8. (®K-1) BeprukanpHas acumntoTa rpaduka QyHKIHN Y = UMEET BUJL

a). x=-5
b). x =3
C).x=2
d).x=5
2

.o X" -1
9. (®K-1) Ilpenen Ilrr}
X! X—

paBeH
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a). 2
b). 0
c)l

d). -1

10. ( ®K-1) [Ipenen Iing Vx+d=2 paBeH
X—> X

1
a). —
)2

6 4 2
11. (®K-1) IIpemen lim OX” +5x —3x"+ X7 paBeH

x4 —§x3’+5x2 +4x-1

a). oo
b). 0
c).1
d). -0
12. ( ®K-1) 3nayenue npeaena lim s!n 3x paBHO
x-0 sjn 5x
a). 0
b). 3
). 5
g, 3
5
_ COSX
13. ( ®K-1) [TpousBoaHas GyHKIHM e’ AMeEET BU
—sin X +Ccos X
(A) O e’
—sin X
(B) o ¢
—Sin X —COS X
©) e’
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sin X — COS X
(D) O e’

X

— @b
14. ( ®K-1) [IpousBoaHas BTOPOTo MOpsiIKa GYHKIHH y=¢

(A) o
®) O 25e°
1
() 5
1.
(D) O 25

y:3x2+i2+i/§—7
X

15. (®K-1) TIpousBoanas GyHKIMH AMEET BUI
8 1
6X——+
6X — 4 + !
S
8 1
6X——+ -7
16. (®K-1) Tlpoussoxnas Gpynximn Y — (5 —e’ )COS X umeer Bux
(A) g ¢ -sinx
®) ( X—5)sin X —€° Cos X
© O (eX —5)sin X +e%cosx
) O (5—ex)sin X—e%cosx

17. ( ®K-1) [IpousBoaHas BTOPOTO MOPsAKa PYHKIHH y=

@) g 6(2x+5)
®) 24(2x +5)
© g 6(2x+5)
©) g 12(2x+5)

26
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b
18. (®K-1) Ecim f (x) >0 na [a,b] m a<c<b To I f (X)dX mMos:keT OBITH paBeH

) .' f (x)dx + j f (x)dx
a b

a b
b). | f(x)dx+. f (x)dx
a b

o). [ F09dx— [ f(x)dx

c C

b

d)j f(x)dx+ [ f(x)dx .

c

19. ( ®K-1)

a). 3
b). 8
c). 4

d).16
20. ( ®K-1) HaiiTi niiomans GUryphl, orpanuyeHHoi Junusimu Y =1-x>u y=0
1

a). 3

b). 3
C). 4
3

d). 4
21. (®K-1) HaiiTn miiomaab purypsl, orpaHudeHHoii ocbio 0X u rpadpuxavu GpyHKoun
y =x*—2x npu x €[0;3]
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22. (®K-1) YacTHas npousBoaHas Z'y GpyHkIuu Z = x’ paBHA
X x*Iny
x¥ In x yx/?!

X

23. (®K-1) YactHas nmpowussoanas 2y dyukmun Z =€ 7 pasHa

X
1 _Z
y
X X
2
y y

2 2
24. (®K-1) Jlana ¢pyHKIHSA Z=e""" Haiiru é;_Z
X

oz

G _ g’ 2= = oxeX Y
OX OX
aZ 2,2 oz 2,2
= =2(x*+y?e M = =2xeX Y (X2 4+ y?
OX ( YY) OX ( y)
ou . ou . éu
25. (®K-1) Jana GyHKOUS U = ax+by +¢Z HAWTH — | — | —

(®K-1) [lana pyHxn y x' oy’ az
8—u:a;6—u=b;a—u=c a—u:by+cz; a—uzax+cZ;a—u=ax+by
OX oy oz OX oy oz
a—u:a1x;6‘—u=by;a—u:cz a—u:a+b;a—u:b+c;a—u:a+c
OX oy oz OX oy oz

26. ( ®K-1) Pe3yabTaToM BHIYUCICHUS HEONPeaeJéHHOI0 HHTErpaja I Cos4xdx siBasieTcst

a). sin4x+C
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b). 4sinx+C
1.
C). Zsm 4x+C

d).sin16x+C

) 3x* -7
27. (®K-1) Pe3y1bTaTOM BBIYHCJIEHUS HEONPEIETEHHOTO HHTErpasia j Z 7xia SIBJISIETCS
X3 —7x+

a). In‘x3—7x+4‘+C
b). In3x* ~7|+C

3x* -7

= ou.altC
X*=7x+4

c). In

28. ( ®K-1) Pe3yabTaToM BBIYMCIEHHUS HEONPeIeJIEHHOTO HHTErpasia I\/ X+ 3dx sBaAsieTCs

BbIpa:KeHne

a). (x+3)v/x+3+C

b). %(x+3)\/x+3+c
3
c). E(X+3 X+3+C

d)%\/x+3+C

30. (PK-1) Pe3yabTaToM BbIYMC/IEHUS HeoNpeae 1¢HHOI0 HHTerpaJia I In xdx sBasIeTCH

BbIpasKeHHe
a). XxInx+C

b). xInx—x+C
C). i+C
X

d).xInx+x+C
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31. ( ®K-1) MuoxecTBo nepBoodpasubix pynknuu f(x) =+/4—3x paBHoO

2 — 2 _.C
" 344 -3x

b). —2/(4-3%)° +C
c). gw/(4—3x)3 +C

d).—gw/(4—3x)3 e

7.4. Onucanue nokasareJieil U KpuTepueB OLeHUBAHUS CGOPMHUPOBAHHOCTH KOMIIETEHIIUI HA
Pa3JIMYHBIX 3TanaxX uX GOPMUPOBAHNS; IIKAJIbI H NPOIEAYPbl OLlEeHUBAHUS

7.4.1. BonnpocoB u 3aaHuii 1J151 TeKylleil ¥ NPOMeKyTOYHOH aTTecTAlMU

[Tpu onieHKe 3HAHMIA YYUTHIBACTCS YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETECHITHHA:

1. VYpoBeHb yCBOGHHUSI TEOPETUYECKUX TMOJOKEHUW JUCHUUIUIMHBI, MPaBHIBHOCTH
(OpMYIIMPOBKU OCHOBHBIX TIOHATUH ¥ 3aKOHOMEPHOCTEH.

2. YpoBeHb 3HaHUs (HaKTUYECKOro MaTepuana B 00beMe MPOrpaMMBl.

3. Jloruka, CTpyKTypa ¥ TpaMOTHOCTh M3JI0KEHHUS BOIIPOCA.

4. YMeHue cBs3aTh TEOPHIO C MPAKTUKOM.

5. YMenue niennath 0000IICHHS, BRIBOEI.

Tabnuya 7.4.1
IIIkajia ONeHNBAHUSA Ha 3a4eTe, pyOe;KHOM KOHTpOJIe

Onenka KpuTtepuu BbicTaB/1eHUS] OLEHKH

3auTeHo CTyneHT A0KEeH:

- IPOJAEMOHCTPHUPOBATH 00Ilee 3HAHUE U3y4aeMOro MaTepuana;

- ITIOKa3aThb 06HICC BJIaACHUC MOHATHHHBIM arrmapaToM AUCHUILIIMHBL,

- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOH M3lIaraeMoro
BOIIPOCA;

- 3HaTh OCHOBHYIO pPEKOMEHAYeMYIO0 MpOrpaMMoi  yueOHYIO

JUTEPATypy.

He 3aureno CTyneHT JEMOHCTPUPYET:

- HE3HAHHE 3HAYUTEIIbHON YaCTH MMPOTPaMMHOI0 MaTepHaa;

- HE BJIaJICHUE MTOHATUWHBIM annapaToM JUCUUILIUHBI;

- CYIIECTBEHHbIE OMIMOKU MPH U3JI0KEHUH y4eOHOTr0 MaTepuraia;

- HEyMEHUE CTPOUTb OTBET B COOTBEICTBUU CO CTPYKTYpOH
M3JIaraeMoro BOIpoca;

- HEYMEHHUE JIeJIaTh BBIBOBI I10 U3J1ara€MOMy MaTepuaiy.

7.4.2. llucbmeHHo# padoThI (3cce)

ITpu onieHKE yUMTHIBAETCA:
1. IlpaBunbHOCTH OGOPMIIEHHUS.
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2. YpoBeHb c(hopMUPOBAHHOCTH KOMIIETEHITUH.

3. YpoBeHb YCBOEHHUSI TEOPETHUECKUX IOJOKEHUH AUCIUILIUHBI, MPAaBUIBHOCTH (OPMYITHUPOBKHU
OCHOBHBIX TOHSATUN ¥ 3aKOHOMEPHOCTEM.

4. YpoBeHb 3HaHUS (PAaKTHYECKOT'O MaTepraja B 00beMe MPOrpaMMbl.

5. Jloruka, cTpykTypa U rpaMOTHOCTb M3JI0’KEHUS TMCbMEHHOM padoThI.

6. [TonHOTa M3N10’KEHNS MaTepuana (packpbITHE BCEX BOIIPOCOB)

7.Mcnionb3oBaHne HEOOXOAMMBIX UCTOUHUKOB.

8. YMeHue cBsA3aTh TEOPUIO C TPAKTUKOM.

9. YMeHue nienath 000011EHNs, BEIBOBI.

Tabauya 7.4.2.1
[IkaJa oneHUBaHUA dCCE

Ounenka Kpurepun BbICTaBJIeHUS OLEHKHU

3auTeHo CTyneHT A0KEeH:

- IPOJIEMOHCTPHUPOBATH O0IIee 3HAHUE H3y4aeMOT0 MaTepHaia;

- IIOKa3aThb 0611.[66 BJIaACHHUC MOHSITHHHBIM arrapaToM AUCHUIIIIMHBI,

- YMETh CTPOUTH OTBET B COOTBETCTBHUHU CO CTPYKTYPOW H3JIaraeMoro
BOIIPOCA;

- 3HAaTh OCHOBHYIO PEKOMEHIYEMYI0 TIPOrpaMMOil  Yy4eOHYIO

JIUTEPATYPY.

He 3aureno CTyaeHT 1eMOHCTPUPYET:

- HE3HAHHE 3HAYUTEIIbHOM YaCTH IPOrPaMMHOI0O MaTepHaa;

- HE BJIaJICHUE MTOHATUWHBIM annapaToM JUCLUUILINHBI;

- CYIIECTBEHHBIC OMIMOKY NIPU M3JI0KEHUHU YIeOHOTO MaTeprana;

- HEyMEHUE CTpPOUTb OTBET B COOTBETCTBUM CO CTPYKTYpOil
M3JIaraeMoro BOIIpoca;

- HEYMEHHUE JIeJIaTh BBIBOJBI [10 U3J1aracMOMy MaTepuaiy.

7.4.3. TectupoBanue

Kputepun oneHuBaHus TeCTHPOBAHNUS Tabnuya 7.4.3
Ounenka IIxauaa

OTiinyHO KonngecTBo BepHbIX 0TBETOB B HHTepBae: 85-100%

Xopomo KonmgecTBo BepHBIX 0TBETOB B MHTEepBase: 71-84%

Y 10BJIIETBOPUTEIBLHO KonmgecTBo BepHBIX 0TBETOB B HHTEepBase: 65-70%
HeynoBneTBopuTenbHO KosngecTBo BepHbIX 0TBETOB B HHTepBaie: 0-64%

3auTeHo KonmuecTBo BepHBIX 0TBETOB B MHTEpBaie: 65-100%

He 3auteno KosngecTBo BepHbIX 0TBETOB B HHTepBaie: 0-64%

7.5 METOJJUYECKUE MATEPHUAJIBI, ONPEJAEJISIIOIIUE ITPOIIEYPhbI
OLIEHUBAHMS 3HAHU, YMEHUM, HABBIKOB 1 (MJIN) ONIBITA
JESTEJbHOCTH, XAPAKTEPU3YIOHINUX 3TAIIBI ®OPMUPOBAHUSI
KOMIIETEHIIUM.

Kauecmeéo  3nanuii  XapaKTepu3yeTcsi  CIIOCOOHOCThIO  OOYyYaroIerocss  TOYHO,
CTPYKTYPUPOBAHHO U YMECTHO BOCIIPOU3BOIUTH HHPOPMAIUIO, TOTYYEHHYIO B TIPOIECCE OCBOCHUS
JTUCIWIUIMHBI, B TOM BHJIE, B KOTOPOM OHa OBUIa H3JIO)KCHA B Y4ECOHOM WU3JaHUM WU
MpernoaBaTesieM.

Ymenun, xax mnpaBuino, (GOPMHPYIOTCS HaA 3aHATHSIX CEMHHApPCKOTO THUIA. 3aTaHus,
HampaBlICHHbIE Ha OILIGHKY YMEHUW, B 3HAYUTEIBHOW CTeNeHH TpeOyroT OT o0ydaromerocs
MIPOSIBJICHUSI CTEPEOTUITHOCTH MBIIUICHHS, T.€. CIOCOOHOCTH BBIMOJIHUTH paboTy Mo obOpasmam, ¢
KOTOpPBIMH OH paboTan B mporecce oOydenus. [IpernomaBarens ke OllEHUBAEeT CBOEBPEMEHHOCTh U
MIPABWJIBHOCTH BBIITOJTHCHUS 33 IaHUS.
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Hagviku - >TO yMeHUs, DPa3BUTHIE U 3aKPEIJICHHbIE OCO3HAHHBIM CaMOCTOSATEIbHBIM
TpyaoM. HaBbiku (GopMHpYIOTCS NPH CaMOCTOSTEIBHOM BBIMOJHEHHHM CTYIEHTOM IPAKTHKO -
OPMEHTUPOBAaHHBIX  3aJlaHUH, MOJCIUPYIOIIMX  peIleHHe UM  IPOU3BOJCTBEHHBIX,
COLMOKYJIBTYPHBIX W TIPAaBOBBIX 3a7ad B COOTBETCTBYIOIIEH o00nacTu mpodeccuoHaIbHON
NesTeIbHOCTH, KaK MPaBUJIO, IIPU BHIIOJIHEHUH JOMAIIHUX 33JaHUM, KypCOBBIX IPOEKTOB (padorT),
HAYYHO-HMCCIIEIOBATENbCKUX PA0OT, MPOXOXKACHUH MPAKTHK, MPH paboTe WHAMBHIYaIbHO HIIU B
coctaBe rpymmbl M T.JA. Ilpu 3TOM CTyaeHT IOCTaBiI€H B YCJIOBUSA, KOTJa OH BBIHYXKJEH
CaMOCTOSITENIbHO (TBOPYECKH) MCKAaTh MYTH M CPEIACTBA JJIsl pa3pelleHusl MOCTABICHHBIX 3ajad,
CaMOCTOSITEJIbHO IUIAHUPOBaTh CBOK pabOTy W aHAJIM3UPOBATh €€ Ppe3yJbTaTbl, NPUHUMATh
OIIpeJIeJICHHbIE PEIIEHUS B paMKaX CBOMX IOJIHOMOYHH, CAMOCTOSITEIbHO BBIOMPATh ApTyMEHTALIHIO
M HECTH OTBETCTBEHHOCTh 3a IPOJEIaHHYIO pPadoOTy, T.€. NPOSIBUTH BIIAJACHHUE HABBIKAMHU.
B3aumopneiictBue ¢ mpenojaBaTeleM — OCYILECTBISAETCS HEPUOJUMYECKH IO  3aBEpIICHUIO
OTIpEJICJIEHHBIX 3TanoB padoTbl M TMPOXOJUT B BHAEC KOHCynbTauui. Ilpum oueHke BiageHHS
HaBbIKAMHU IIPENoJaBaTeleM OLICHUBAETCSI HE TOJIBKO HPABWIBHOCTh PEIIEHHS BBIIOIHEHHOIO
3aJjaHusg, HO M CHOCOOHOCTH (TOTOBHOCTh) OOYYAIOLIErocs pemaTh MOJOOHBIE MPAKTHKO-
OPHEHTUPOBAHHbBIC 3aJaHUsI CaMOCTOATENBHO (B IEPCHEKTHBE 3a CTEHAMHU By3a) M, TIJIABHBIM
o0pa3zom, crmocoOHOCTh OOydaromerocss OOOCHOBBIBaTH M apryMEHTHPOBATH CBOHM PEIICHHS W
IIPEUIOKEHUS.

Yemuwvui  onpoc - 510 mporenypa, OpraHM30BaHHAs KakK CIenuanbHas Oecena
IpernoiaBaTesis ¢ rpynnoi odyuyaronmxcs ((GppOHTAIBHBINA ONPOC) WK C OTJACIBHBIMU CTYJEHTAMU
(MHOUBHUIYaTbHBIA OMPOC) C IENBI0 OLUEHKH C(HOPMUPOBAHHOCTH y HUX OCHOBHBIX MOHSTHH H
YCBOCHMsI yUeOHOT0 MaTepuaia.

Tecmui sBNAIOTCA NpocTellIe Gopma KOHTpOJIS, HalpaBieHHas Ha MPOBEPKY BIIAJCHUS
TEPMUHOJIOTUYECKUM  alnapaToM, COBPEMEHHbIMM HMH(MOPMALMOHHBIMU TEXHOJIOTUSAMH U
KOHKPETHBIMU 3HAHUSMH B OOJIACTH (PYHJAAMEHTAJIBHBIX M MPUKIATHBIX JTUCIHILINH. TECT MOXET
IIPEJOCTABIIATh BO3MOYKHOCTh BbIOOpA W3 MEpeyHs OTBETOB; OJUH WJIM HECKOJbKO HPaBUIIBbHBIX
OTBETOB; YaCTOTa TECTUPOBAHUS ONPEACIIACTCS MPEIOIaBATEIIEM.

Ilpakmuueckue 3anamusa - ocobasi Gpopma CoUeTaHUS TEOPUU U NMPAKTUKH. X Ha3HaueHue
— yrayOneHue TpopabOTKM TEOPETHUYECKOTO MaTepuaia TpeAMeTa IyTeM peryisipHOd u
IUTAHOMEPHOM CaMOCTOSITETIbHOM paboThl  00ydaroLIMMcs Ha MPOTSHKEHUU Bcero kKypea. IIpouecc
MOJITOTOBKH K TPAKTUYECKUM 3aHSATHSAM BKIIOUAET M3yYCHHE OO0S3aTEIbHOW M JIOTIOJIHUTEIHHON
JUTEpaTyphl MO paccMaTpuBaeMoMy Bompocy. HemocpencTBeHHoe NpoBeeHHE MPaKTHYECKOTO
3aHSATHS MPEOIIAracT:

WH/IMBUyaJIbHbIE BBICTYIUIEHUS OOYYalOIIMXCSl C COOOLIEHMAMH 110 KaKOMYy-JIMOO BOIIPOCY
M3y4aeMoil Tembl, (pOHTAIbHOE OOCYXKIEHHE paccMaTpUBaeMOil MpoOIeMbl, O0O0OIIeHUs WU
BBIBO/IbI, pEILICHHUE 3a]1a4 U YIPAXXKHEHUH 110 00pasiy.

PA3JEN 8. METOAAYECKHUE YKA3AHUS JUISI OBYYAKOIIAXCSI ITO OCBOEHUIO JIUCIUATIIMHBI

8.1. MeToanyeckne peKOMEHIAIMH M0 HANIMCAHUIO 3CCe

Dcce(oT hpaHITy3cKOro €SSai — OIBIT, HAOPOCOK) — JKaHpP HAYYHO-ITYOJHUIIMCTHICCKOM
JUTEPATyphl, OTPAXKAIOIIUN OAUYEPKHYTO-UHINBUAYAIBHYIO MTO3UIMIO aBTOPA 110 KOHKPETHOMH
npobieme.

['maBHBIMH OCOOEHHOCTSAMH, KOTOPBIE XapaKTEPU3YIOT 3CCe, SIBISIOTCS CIEAYIOIINe
TIOJIOYKCHHS:

e coOCTBEHHasi MO3MLMS 00s3aTeNbHO JOJDKHA OBITh apryMEHTHUpPOBaHAa M TMOIKpEIUIeHA
3aKOHaMM, AaBTOPUTETHBIMH TOYKaMM 3pEHHsIMH M 0a3upoBaThcsi Ha (PyHIaMEHTaIbHOM Hayke.
He6onbmoit 06beM (4-6 crpanuil), ¢ opOpMIECHHBIM CIIUCKOM JIUTEPAaTypbl U CHOCKaMH Ha ee
HCIOJIb30BaHUE.

® CTWIb U3JI0KECHUSA - Hay4HO-UCCIIEI0BATEIbCKUH, TpeOyromuii YETKOH,
MOCTICIOBATEIbHON W JIOTHYHOM CHUCTEMBI JIOKa3aTeNbCTB; MOXKET OTJIMYAThCS OOpPa3HOCTHIO,
OPUTMHAJIBHOCTHIO, AOPUCTUUHOCTHIO, CBOOOAHBIM JIEKCHYECKUM COCTAaBOM S3BIKA.
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® HCCIEOBAaHUE OTPAHWYMBACTCA YETKOW, JIAKOHUYHOW TMPOOJIEeMONW C BBISBICHUEM
MPOTHBOPEUYUH U Pa3pEIICHUEM 3TUX TPOTUBOPEUHI B JAHHOU padorTe.

8.2. MeToan4yeckne peKOMEeHIAIMHU 10 UCIOJIb30BAHUIO KeiicoB

Keiic-memoo (Casestudy) — MeTos aHalin3a peaibHOMN KU3HEHHON CUTYyaIlUH, OTIMCAHUE
KOTOPOI OJHOBPEMEHHO OTPAKaeT HE TOJIBKO KaKyl-JIM0O0 MPaKTUYECKYIO Mpo0IeMy, HO U
aKTyaJTU3UPYeT ONpPeACIICHHBIM KOMIIEKC 3HAHUH, KOTOPBIH HEOOXOAMMO YCBOUTH TIPU
paspenieHuu AaHHOM npobaemsl. [Ipu 3ToM cama npobiema He UMeeT OJJHO3HAYHBIX PEIICHUH.

Keific kak MeTO/1 OLIEHKH KOMITETEHIIUHN JO0JDKEH YIOBJICTBOPATH CICIYIOIUM TPEOOBAHUSAM:
COOTBETCTBOBATh YETKO MOCTABJICHHON LIEIN CO3/1aHMS;

UMETh MEKIUCIUIUIMHAPHBIN XapaKTep;

— MMETb JJOCTATOYHBIH 00bEeM MEPBUYHBIX U CTATUCTUYECKHUX JAHHBIX;

— UMETh COOTBETCTBYIOIIHUN YPOBEHb CIIOKHOCTH, MIUIIOCTPUPOBATh TUIIMYHBIE CUTYallUH,
MMETh aKTyaJIbHYIO MPpo0JeMy, MO3BOJISIIOIIYI0 PUMEHUTh Pa3HOOOpa3HbIE METO/bl aHAU3a MPU
[IOMCKE PELIEHMS], UMETh HECKOJIBKO PELICHU.

Kelic-MeTo/1 OKa3bpIBaeT COICHCTBUE PA3BUTHIO YMEHUS PeLIaTh MPOOIEMBI C Y4ETOM
KOHKPETHBIX YCIIOBH U TIPU HaMMUuH pakTudeckoil nHpopmarmu. OH pa3BUBAET TaKue
KBJIM(DUKAIIMOHHBIE XapaKTePUCTUKH, KaK CIOCOOHOCTH K MPOBEACHUIO aHAIN3a U IMaTHOCTUKH
npobeM, yMEeHUE YeTKO ()OPMYITHPOBATH M BHICKA3BIBATH CBOIO MO3UIIMIO, YMEHUE 00IIaThC,
JTUCKYTUPOBATh, BOCIPUHUMATH U OLIEHUBATH MHPOPMAIIUIO, KOTOPasl MOCTYNAET B BEpOAIbHON U
HeBepOanpHOU hopme.

8.3. TpeﬁoBaHnﬂ K KOMIICTCHTHOCTHO-OPUCHTUPOBAHHBIM 3aJaHUAM
I J€EMOHCTPAIMMA BbINNOJITHCHUSA leO(l)eCCI/IOHa.]IbeIX 3aJga4

KoMneTeHTHOCTHO-OpUEHTUPOBAHHOE 3a/laHUE — ATO BCEr/la IPAaKTUUECKOE 3aaHUE,
BBINOJIHEHUE KOTOPOI'O HALIEIEHO Ha IEMOHCTPUPOBAHUE J0KA3aTEIbCTB HAIMYMS Y 00yUYaIOIIMXCs
c(OpMHUPOBAHHBIX KOMIETEHIIMH HEOOXOIUMBIX AJ1s1 Oy ayleil mpogeccuOHaNbHON AESITEIbHOCTH.

KoMneTeHTHOCTHO-OpUEeHTUPOBAaHHBIE 3aJaHUS ObIBAIOT Pa3HBIX BUJIOB:

® HANpPAaBJICHHBIE HA IIOATOTOBKY KOHKPETHOIO IPAKTUKO-OPHUEHTHPOBAHHOIO IPOIYKTA
(pa3paboTKa CTPYKTYphI TOCY1apCTBa, pa3paboTKa CHCTEMBbI IIEHHOCTEH 001ecTBa U Ip.);

® QHAIUTUYECKOTO M JAMATHOCTUYECKOTO XapaKTepa, HAIIPABJICHHBIE HA aHAIU3 Pa3JIUYHbIX
aclieKTOB M MIpoOJeM  yINpaBlIEeHYECKOH JesATeNbHOCTH (aHAIM3 BHEIIHEW MOJMTUYECKOH
0OCTaHOBKM, aHaJM3 BHYTPEHHEH MOJIUTHUYECKON OOCTaHOBKM B Pa3IUYHbIE MEPHOIbl PA3BUTHS
PYCCKOTr0 rocyaapcTBa M T. I1.);

® CBS3aHHBIE C BBINOJHEHUEM OCHOBHBIX Mpo(eccHoHaNbHBIX (QYHKIHUI (BBIIOJIHEHHE
KOHKpPETHBIX JIEHCTBUI B pamKax BHJAa HpodecCHOHAIbHOW JAESITEIbHOCTH, Halpumep,
¢dbopMynMpOBaHHE MHMCCUM M LeJed TrocyJapcTBa Ha MEXIYHapoAHOH apeHe B pas3lInyHbIe
HCTOPUYECKHE MEPUOBI U T. I1.).

PA3JEA 9. YYEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE
OBECIIEYEHHME JUCOUITIMHBI

Ocnognaa numepamypa

MareMarnueckuii ananus : yaeOHo-MeToanueckoe nocooue / E.}O. Beicouanckas [u ap.].. —
Caparos : CapaToBCKHil rocy1apcTBEHHBIN TexHUYeckni yHuBepcuteT uMenu 10.A. I"arapuna,
3bC ACB, 2023. — 176 ¢. — ISBN 978-5-7433-3534-3. — Texcrt : anekrponnsiii // IPR SMART :
[caitt]. — URL: https://www.iprbookshop.ru/131667.html

boponuna, E. b. Marematnueckuit ananu3 [ DneKTpoHHBIN pecypc] : yuebHoe nmocodue / E. b.
boponnna. — 2-e 3. — DNeKTpoH. TeKcToBble faHHble. — Capatos : Hayunas kuura, 2019. —
159 ¢. — 978-5-9758-1745-7. — Pexum noctyna: http://www.iprbookshop.ru/81022.html
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http://www.iprbookshop.ru/81022.html

Kupssanosa, JI. B. Matemarndeckuii ananus. Teopust 4UCIOBBIX PAIOB [ DIEKTPOHHBIN pecypc|
: koHcnekt nekiuii / JI. B. Kupbsirosa, T. A. ManeeBuy, A. I'. MsICHUKOB. — DJIEKTPOH.
TEKCTOBbIC JaHHbIE. — M. : MOCKOBCKHI TOCYJapCTBEHHBIN CTPOUTENBHBIN YHUBEpCUTET, Al [1n
3p Menua, ObC ACB, 2018. — 103 ¢. — 978-5-7264-1802-5. — Pexwum nmocryna:
http://www.iprbookshop.ru/74476.html
Jlonoanumenvnasn numepamypa

[HaprkoBa E.B. Maremaruueckuii ananus : yaeonoe nocooue / [{aprkoBa E.B.. — Mocksa :
Poccuiickuii rocynapcTBeHHBIN YHUBepcUTET npaBocyaus, 2022. — 233 ¢. — ISBN 978-5-93916-
974-5. — Tekcr : anextponHsiii / IPR SMART : [caiit]. — URL.:
https://www.iprbookshop.ru/126119.html

Mapaxosckuii, A. C. Matemarnueckuii aHaiu3. IHTerpanbHOe UCUUCIEHUE [ DIEKTPOHHBIN
pecypce] : mpaktukym / A. C. MapaxoBckuii, A. H. benami. — D1eKTpoH. TEKCTOBBIC JaHHBIE. —
CraBpormons : CeBepo-KaBkazckuii (henepanpabiii yauepcutet, 2015. — 160 ¢. — 2227-8397. —
Pexxum goctyna: http://www.iprbookshop.ru/62846.html

Y4ebHO-MeToIn4ecKoe mocooue no aucuuiuimHe Matematiuka. MaTeMaTH4eCKUN aHAJIH3.
Yacts 1 [DnekTponHBIH pecype] / cocT. A. B. BnacoB. — DIeKTpOH. TEKCTOBBIC JaHHBIE. — M. :
MOCKOBCKHI TEXHUYECKHI YHUBEPCUTET CBSA3H U MHPopmatuku, 2016. — 26 ¢. — 2227-8397. —
Pexxum goctyna: http://www.iprbookshop.ru/61491.html

IMepeyenr WHPOPMANMOHHBIX TEXHOJIOTH, HCIOJb3YeMbIX TMPH OCYIIECTBJIEHUH
00pa30BaTeJIbLHOIO MpoIecca Mo TUCHUTIIHHE

Humepnem-pecypcwl, cospemennvie npogeccuonanvhovle 06a3vl OAHHBIX, UHPOPMAUUOHHO-
CHPAGOUHbIE U NOUCKOGBLE CUCHEMDBL

Humepuem-pecypcei,
e Opranuzanus 6e30MaCHOCTH U COTpyaHUYecTBa B EBpore: http://www.osce.org/
e Opranmsanus OO0beAMHEHHBIX HaIMA: hitp://www.un.org/
e Opranuzanus no bezonacuoctu u CorpyaHuuectBy B EBporne: Www.0sce.org
e Coger EBpomsr: http://www.coe.int

IOHECKO: http://www.unesco.org

cospemennble npogheccuonanvuvie 6azvl OGHHBLIX,

BcemupHnas opranuzaiust 3apaBooxpanenus: http://www.who.ch/
BcemupHast Topropast opranusariisi: WWw.wto.0org

EBpomneiickuii mapiamenT: http://www.europarl.eu.int
Eponetickuii Coro3: http://.europa.eu.int

MexayHapoaHas opranusanus tpyaa: http://www.ilo.org

L4 um[)opMauuonno-cnpaeounbw U NOUCKoeble cucmemal

e DOBC «IPRsmart» http://www.iprbookshop.ru
e CnpaBoyvnas npaBoBas cucrema «KoncynsrantlLimrocy: http://www.con-sultant.ru

KoMmmiaekT JIMIICH3UOHHOT0 ITPOrpaMMHOro odecneyeHus

Microsoft Open Value Subscription ans pemennii Education Solutions Ne Tr000544893 ot
21.10.2020 . MDE Windows, Microsoft Office u Office Web Apps. (cpok neiictBust 1o 01.11.2023
r.)

AntuBupycHoe mnporpammHoe obecriedenue ESET NOD32 Antivirus Business Edition
noroBop Ne 1C00-006348 ot 14.10.2022 . (cpok aeitctBust g0 13.10.2025 1)
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[Iporpammuoe oGecriedeHue «Mupamnoanuc» cucreMa BeOMHApPOB - JIMIIEH3MOHHBINA JOTOBOP
244/09/16-x ot 15.09.2016 (Cnenuduranus k JlumensunoHHomy goroBopy 244/09/16-x ot
15.09.2016, ot 11.05.2022 1. ) (cpok neiictBus go 10.07.2023 r.)

OnekTpoHHas WH(GOPMAIMOHHO-0Opa3oBatenbHas cpena «1C: YHHBepcHTET» IOTOBOp OT
10.09.2018 1. NeITPKT-18281 (6eccpouno)

WNudopmanmonnas cucrema «llepseriibur» cydnuuensuonnsiii mporosop ot 06.11.2015 r
Ne009/061115/003 (6eccpouno)

Cucrema tectupoBanus INdigo nunensnonHoe cornamenue (Jorosop) or 08.11.2018 . NoJl-
54792 (6eccpouHo)

HNudopmanmonno-nonckopas cucrema «Koncynsrant [mtoc» - 1oroBop 06 MHPOPMAITMOHHO
nogaepxke ot 26.12.2014, (6eccpouHo)

DnekTpoHHO-0nOmmoTeunas cucrema IPRsmart nmnensnonnsiid gorosop ot 01.09.2022 r.
Ne9489/22C (cpok neiictBus 1o 31.08.2024 1)

Hayunas snexrponnas 6uonuoreka ELIBRARY nunensunonnsiii qorobop SCIENC INDEX Ne
SI0 -3079/2022 ot 12.01.2022 . (cpok aeiictBus o 27.01.2024 r.)

CB000/1HO pacnipocTpaHsieMoe MPOrpaMMHOe odecnevdeHne
Kommuiekr  ommaiin  cepeucoB  GNU  ImageManipulationProgram,  cB0oOomHO
pacnpocTpaHseMoe porpaMMHOe oOecrieueHne

Ilpozpammuoe obecneyenue omeuecmeeHH020 NPOU3BOOCHEA.

[IporpamMmmuoe oOecniedueHue «Mupamnojaucy cucTeMa BeOMHApOB - JIMIIGH3UOHHBINH JIOTOBOP
244/09/16-k ot 15.09.2016 (Cneundukaius k JluiensnonHomy morosopy 244/09/16-k ot 15.09.2016, ot
11.05.2022 r. ) (cpok meiictBus qo 10.07.2023 r.)

OnexTpoHHas nHGOpMaIMOHHO-00pa3oBarenbHas cpena «1C: Yuusepcurer» gorosop ot 10.09.2018
r. Ne[TPKT-18281 (6eccpouno)

HNndopmarnmonnass cucrema «llepBeriibutr»y cyOmmmensnonHsii  gorosop ot 06.11.2015 .
Ne(009/061115/003 (6eccpouHo)

Cucrema tectupoBanus Indigo nmunensuonnoe cornamienue (JJorosop) or 08.11.2018 r. NeJ[-54792
(6eccpouHo)

HNudpopmarmonno-norickopass cucrema «Koncynbrant I[lmoc» - goroBop o0 HH(DOPMALMOHHO
noanepxke ot 26.12.2014, (6eccpouno)

DnexTpoHHO-OnOmoTeyHas cucrema IPRsmart numersnonsstit norosop ot 01.09.2022 r. Ne9489/22C
(cpoxk netictBus g0 31.08.2024 r.)

Hayunas snextponnas o6udnuoreka eLIBRARY nunensuonnsiii toroeop SCIENC INDEX Ne SIO -
3079/2022 ot 12.01.2022 r. (cpox meticTBus no 27.01.2024 r.)

PA31EJ 10. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHUE OGPA3OBATEJIBHOI'O MPOILIECCA

VYyeOHast ayuTopus AJis TPOBEICHUS OO6opynoBaHue: CHelUATU3UpOBaHHAs MeOenb

3aHSATUHN JEKIMOHHOTO TUTA, 3aHATUH (mebenp aymutopHas (40 cromoB, 80 cTynbeB,

CEMHUHAPCKOT0 TUIA, TPYIIOBBIX U JIOCKa  ayAUTOpHas  TEepelIBWXKHAs),  CTOI

WHIMBUIYTbHBIX KOHCYJIbTAIHH, MPEeToIaBaTesi, CTyJ MPETOAaBaTEs.

TEKYIIET0 KOHTPOJIS U MIPOMEKYTOUHON TexHuyeckue cpeacTBa 00yUeHHUS:

aTTecTaluu MIEPCOHAITBHBINA KOMITBIOTED; MYJIbTUMEINIHOE
000pyIOBaHUE MIIA3MEHHBIN dKpaH, MYJbT).

[Tomerienune 1151 CaMOCTOSITETEHOM CrnenunanusupoBanHasi Mmebens (9 cTonos, 9

paboThI CTYJIbERB), TEPCOHATBHBIC KOMIIBIOTEPHI C
BO3MOYXHOCTBIO TTOJIKITFOUEHUS K CETH
«aTepHET» M 0OECTIeueHNEM JOCTYTIA B
ANEKTPOHHYIO0 HH()OPMALIMOHHO-
o0pa3zoBaTeNnpHYIO cpey YHHBEpCUTETa
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