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JlucuunnuHa

BXOIAIIMM B

«MateMaTHYeCKuil aHaJIu3»
CTaHJAPT MaTEMAaTHUYECKUX JIUCIUILIUH,

CIICHUAJIbHOCTH «IKOHOMHKA.

PA3EN 1. IIEJIM ¥ 3AJJAYM OCBOEHHUST TUCIIATLTUHBI

SBJISIETCS. €CTECTBEHHOHAYYHBIM KYpPCOM,
M3Y4aeMbIX TMpH OOY4YEHHH IIO

IJeny w3yveHus: OUCUMIUIMHBI «MaTemMaTndeckuil aHaim3» — (GopMupoBaHHe y Oymymux

0akanaBpoB

COBPEMEHHBIX

MPEJICTABICHUI

0 METOJdax peICHUA OCHOBHBIX 3aga4

MAaTE€MAaTUYCCKOTIO aHajln3a, MX CBA3AX C APYITUMH MATCMATHUYCCKUMHU IOUCHUIINIMHAMH, a TaKXKE
3HAKOMCTBO C IMPUIIOKCHUAMU MCTOJOB MAaTCMATUICCKOTO aHAJIM3a K S9KOHOMHWYCCKUM 3a/ladaM.

3aoauamu TUCIUTUINHEI

«MaTteMaTUYeCKUN aHaJIu3»

ABJIFOTCA  HM3YUCHUC TCOPUHU

npenenoB, AuQQepeHurnanbHOro McUUciaeHus] (QYHKIUNA OJHOTO M HECKOJIbKHUX IEePEeMEHHBIX,
MHTETPATBHOT0 HCYUCICHUS (DYHKIIMHA OJJHOTO TIEPEMEHHOTO.

MecTto OUMCHUIUIAHEBI

B MpOo(heCcCHOHAILHONW IOATOTOBKE.

B npouecce wu3zyuenus

JIMCLUUIUIMHBI «MaTreMaTHyecKuii ananu3» oOyJaronmecs mpuoopeTaT GpyHaaMeHTanbHbIe 3HAHUS
00 OCHOBHBIX METO/IaX MaTeMAaTUYECKOI0 aHAIM3a U UX IPUMEHEHHUHU B PA3JIMUYHBIX SKOHOMUYECKUX

00J1acTAX.

[Tpouecc

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

H3y4YCHUS

JAUCHUITIIMHBI

«MaremaTnueckui

aHaJInu3» HaIrpaBJICH Ha

(dopMHpOBaHUE CIIEAYIOUMX KOMIIETEHLUH, KOTOpblEe II03BOJIAT YCBAauBaThb TEOPETUUECKUI
MaTepuan JUCUUIUIMHBI U pealn30BbIBaTh NpakTUUYecKue 3agauu (tabmuna 2.1) u pocturaTh
IUTAHUPYEMBbIE Pe3yJIbTaThl 00yUEHUs 110 TUCLUITIIMHE.

Tabnuya 2.1

KomnereHTHOCTHASI KapTa TuCIHUIIJITHHBI

NuaukaTopbl 10CTHKEHUS KOMIIETEHIIUM (I

Karteropus Ko
P A ®opmy IMpoBKa IUIAHMPOBAHMS Pe3yJbTATOB 00y4YeHHUs 1O
Lngyuuey KoMiere 3JIEMEHTAM 00pa30BaTEJIbLHOM MPOrpaMMbI 1
KOMIIeTEHIINHA | HIINHA KOMIIETCHIIN U p porp
COOTBETCTBYIOIIMX OLEHOYHBIX CPEICTB)
YHuBepcajabHble KOMIIETEHIIUH
Cucremuoe u | YK-1 Crocoben MNYK-1.1. 3Haer, Kak OCYIIECTBISATh MOUCK,
KPHTHYICCKOC OCYIIECTBIIATD KPpUTHYECKUH aHamu3 M CHHTE3 uH(popMaluy,
MBITIUICHAC TIOUCK, 5 IPUMEHATh CHCTEMHBIA IIOAXOJA M PELICHHUS
KPUTHYECKUIA
MMOCTaBJIECHHBIX 3a/1a4
aHaJn3 M CHUHTE3
uHdOpMAIHH, NYyK-1.2. Ymeer OCYIIECTBIISITh TIOHCK,
MIPUMCHSITh .
o KPUTHYCCKHA aHAIM3 H CHHTE3 WH(GOpMAIUH,
CHCTEMHBIH .
HoaXox juisi | TPUMCHSATE  CHCTEMHBIA TOIXOX Ul  PeIICHUS
peleH s MOCTaBJIEHHBIX 3a7a4.
[IOCTAaBJIEHHBIX
3a/au MNYK-1.3. Baageer mnpakTUYECKUMHU HaABBIKAMU

IMOMCKAa, KPHUTHYECKOTO aHajM3a W CHHTE3a
I/IH(I)OpMaI_[I/II/I, MNPUMCHCHUA CUCTCMHOTO IIOAXOIa
AJI pCHICHUA TTOCTABJICHHBIX 3a/1a4




PA3JEJ 3. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI
BAKAJIABPUATA

Hucnunmuaa «MaTeMaTHYecKHil aHajau3» BXOIUT B COCTaB (haKyJbTaTUBHBIX JHCHUTLIAH
OCHOBHOW 00pa3oBaTelbHONH MpOrpaMMbl OakajnaBpuara Mo HampaBieHHO moAarotoBku 38.03.01
OKOHOMHUKA.

Hucturnnuna «MaTtemMaTH4ecKuid aHajau3» ONMHUPAETCS HA 3HAHUSA, MOJYYCHHBIC NMPU U3YyYECHUU
IKOJIBHOTO Kypca «Marematuka». M3ydenne nucuuiuimibl «MaTeMaThka) MOMOXKET B OCBOCHUHU
CIENYIOIMX JOUCUMIUIMH: «byXranrepckuit yueT u aHanu3», «Jloructuka», «Cratuctukay,
«DuHaHCHY, «OKOHOMETpHKa», «Hamorm wu HamorooGmoxxeHue», «OCHOBBI (HUHAHCOBOM
MareMaTukmny, «l{enooOpazoBanuey.

VKa3aHHbIE CBSI3M W COAEPKAHUE JUCLHMUIUIMHBI «MaTeMaTu4ecKuil aHaau3» JarT
o0y4JaronemMycsi CHCTEMHOE MPECTaBICHUE O KOMIUIEKCE U3YYaeMbIX THUCIUILIMH B COOTBETCTBUU C
@®I'OC BO, uto obecreunBaeT COOTBETCTBEHHBIH TEOPETHYECKHH YPOBEHb U IPAKTHUECKYIO
HaIlpaBJIEHHOCTh B CUCTEME O0y4YeHHS OyayIien nesaTeIbHOCTH OaKataBpa SKOHOMUKH.

PA3JEJN 4. OBBEM (TPYJIOEMKOCTb) JUCHUILIMHBI (OBIIAS, IO BUJAM , BUIAM
MPOMEJKYTOYHOM ATTECTALIUM)

Tabnuya 4.1
TpyaoeMKOCTh JUCHUILIMHBI U BUABI Y4e0HOI1 padoThI
Ha 04HOM (hopMe 00yUeHUsI
3.e | Beer KonTakTHas paborta Yacet CP | Una | Kontpo
0 3ansTus ceMuHapckoro tumna | KoHtakTH Ha A b
3aHsaTus
4aco ast pabora | moaroros | CP
JIEKLIMOHHO
B o KY Kyp.
ro THUIA .
KypcoBOI pao.
Jlabopatopu | [IpakTuueck pabore
ble ue/
CEMUHapPCKUe
2 cemecTp
2
2 72 10 - 10 - - 50
3a4eT
Bcero no nucuunimuze
2 | 72 | 10 \ - \ 10 \ - - | 50 | 2
Tabnuya 4.2
TpyaoeMKOCTh AUCHUILIMHBI U BUABI Y4e0HO# padoThI
HA 3204HOI1 hopMe 00yUeHH S
3.e | Beer KonTtakTHas pabora Yace1 CP | MHa | Konr
0 3aHATUSA ceMUHapcKoro Thna | KoHTakTH Ha 1 CP | pousb
3ansaTus
qJaco ast paboTa | MOArOTOB
JIEKLHOHHO
B o KY Kyp.
ro THIa .
KypCcoBO# pao.
Jlabopatopu | [Ipaktuuecku | pabote
ble e/
CEMUHapCKHe
2 ceMecTp
2 | 72 | 2 \ - \ 4 \ - - | 62 | 4/zaue
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Bcero o gucnuminge

2 | 72 | 2 \ - \ 4 \ - \ - | 62 | 4

CTpyKTypa u cofep:KaHMe TN CHUILTHHBI

Ilepeyensb pa3zaenoB(MoayJiei), TeM QMCHUIUVIMHBI U pacipeieieHue y4eO0HOro BpeMeHHu
no pasjaejam/TeMaM JAUCHUIJIMHBI, BUIAM Y4eOHbIX 3aHATHH (B T.4. KOHTAKTHOH y4yeOHOM
padoThl), BUAAM TEKYILIEero KOHTPOJIS

Tabauya 4.3
PacnpenesieHue Harpy3Ku 1o pasjaejaM JUCHUATNITIHHBI
Ha 04HOi1 (hopMe 00yUeHHS
KoHnrtakTHas pabora
3anaTus Yacer CP Vua Bcer
Tembi\pazaenbi(Mo CCMHUHApPCKO Ha KonTpo | 0
3ausaTus Konrakta s
yIn) ro Tana MOJATrOTOB b 4aco
JIEKIITMOHHO as pabora CP
ro THIIA ITpa | mo xyp.p Y KPP ?
JIab. b
K.
P /ceM.
BeeneHue B ananus 2 2 8 12
Huddepennnansao
€ HCUHCIIEHHE 2 2 8 12
(GYHKIIMN OHOTO
MIEPEMEHHOTO
NHuTerpansnoe
HCYHCIIECHUE
2 4 18 24
(GYHKIIMH OHOTO
MIEPEMEHHOTO
OyHKIUU
HECKOJIBKHUX 4 2 16 24
TIEPEMEHHBIX
3auer 2 2
Bcero yacos 10 10 50 2 12
Tabnuya 4.4
PacnpenesieHue HATPY3KH MO pa3aesiaM THCHUATITAHBI
HA 3204HOI (hopme 00yUeHuUs
Konrakrnas pabora
p Yacwr CP Bcer
HNna
Tembi\paznenbi(Mos Ha KonTtpo | o
3aHaTusg 3aHgaTus KonrtaktH s
yIIn) IIOArOTOB b 4aco
JEKIIMOHHO | CEMUHApCKO | ast paboTta Ky KYD.p CP 5
ro TUIA ro TUIA 0 Kyp.p. -




IIpa
JIa0. p
K.
P /ceM.

BBenenue B ananus 1 1 10 12
Huddepenunansao
€ UCUNCIICHNE

1 1 10 12
(GyHKIMU OJTHOTO
MIEPEMEHHOT'O
NHuterpansHoe
HCYHCIICHUE

1 21 22
(GyHKIUU OJJHOTO
MIEPEMEHHOT'O
OyHKIMU
HECKOJIBbKUX 1 21 22
MIEPEMEHHBIX
3auer 4 4
Bcero yacos 2 4 62 4 72
Tabnuya 4.5

ConeprkaHue pa3neoB THCIUTLIHHBI
Ne Haumenosanue Coaep:xanue pa3jaeia JMCHUILINHBI
n/n pasaeaa\TeMbl aep pasi AHCH

1 BBenenue B aHaau3

IloHsiTHE YUCIIOBOM MOCIENOBATEIBLHOCTHU U €€ Npeea.
CBolicTBa YHCIIOBBIX NTOCIEN0BATEILHOCTEN U TIPEEIIOB.
Kpurepnii cXoIuMOCTH YHCIOBOM TIOCIE0BATEIBHOCTH.
[Tonsatue okpectHocTH TOUkH a. [ToHATHE penena GpyHKIUU
npu X — a. Cpoiicta npenenos. [lonsTue npenena GpyHkunn
npu X —> 0. BeckoHeyHO Mastble U OECKOHEYHO OOJIbIIHE
¢ysakuu. OHocTOpoHHUE npezaensl. [lepsbiii U BTOpoOi
3aMmeuaTelsbHble npeaensl. Yucno €. [lonsaTue HenpepbIBHOCTH
(GyHKIIMHU B TOUKeH Ha oTpe3ke. CBOICTBA HENIPEPHIBHBIX
¢ynkuuit. OTHOCTOPOHHSS HEMIPEPBIBHOCTh U TOUKU PA3phIBA.
CaoiicTBa QyHKIIMI, HENIPEPHIBHBIX HAa OTPE3KE.

2 | AnddepenunannHoe
HCYHUCIeHHe (PYHKIUH
OHOT'0 IIEPEMEHHOI0

[IpouzBogHas GpyHKIIMHU B TOUKE, €€ MEXaHUUECKUNA U
reomerpuueckuii cMpici. KacarenbHas k rpaduky ¢pyHKIUH.
OKOHOMMYECKHI CMBICI TPOU3BOAHON. DIIACTUYHOCTD
¢bynkuuu. Berancnenue npousBogHoi. [IponsBonble
OCHOBHBIX 2JIeMeHTapHbIX pyHKUHH. Teopembl o
npou3BoaHOM. [Ipon3BoaHast cyMMbl pyHKIHMI, HX
Mpou3BeeHNs U YacTHOTrO. [Ipon3BoiHas CI0KHON (YHKIIUH.
Jlorapudmuueckas npousBoaHas. [IpousBoaHas oOpaTHOi
¢bynakuu. [Tonstue nuddepennmana pyuxnuu. [IponsBoansie
BBICIIMX MOPSAKOB. OCHOBHBIE TEOPEMBI O
muddepennmpyembix GyHKIUAX: Teopembl Poris, Jlarpanxka,
Komm. ®opmyna Teitnopa, ocraTouHblil ujieH B popme
Jlarpanxa u B popme Komm. IIpaBuio Jlonmurass.
HccnenoBanme GyHKIMH HA BBITYKIOCTh M BOTHYTOCTb.
Heo6xoanMoe 1 10CTaTOYHOE YCIOBUS BBINYKJIOCTH JABAXK b




muddepennmpyemoit pynkunu. UccnenoBanue GyHKIIUN HaA

KCTPEMYM.
3 | UHTerpanbHoe [TonsTue nepoodpasznoit pyukiuu. [lonstue
HCYHUCTIeHNe PYHKIIUN HEOIpeIeIEHHOT0 UHTErpaa, ero cBoictea. Tabmuma
O/JIHOTO IIepeMEHHOr0 unTerpanoB. OCHOBHBIE MPUEMBI HHTETPUPOBAHUS (3aMeHa

MepEMEHHBIX, UHTETPUpPOBaHUE 110 YacTsm). [lonsarue
uHTerpasibHON cymmbl [lapOy. [loHsTHe onpeneneHHoro
unTerpana. Heodxoaumoe ycioBie HHTErPUPYEMOCTH
¢bynkuun. CBoMCTBaA onpeieIeHHOTO HHTEerpaia. MHTerpan
Kak pyHkus Bepxuero npenena. ®opmyna HeroToHa-
JleitOnuna. OCHOBHBIE MPUEMbBI BHIUMCICHUS OIIPEICTIEHHOTO
uHTerpana. Ilpunoxxenus onpeaeneHHOro HHTErpana Jyis
BBIYHCIICHUS IUIOIAH IOCKON (PUTYPBI, ATUHBI TyTH
KPHUBOM, IJIOLIA/IM TIOBEPXHOCTH BpallleHHs U 00beMa Teja
BpaieHus. [lonstue necoOcTBeHHOr0 MHTErpaia. OCHOBHBIC
MIPUEMBI BEIYUCIICHHS] HECOOCTBEHHOT'O MHTETpaJIa.

4 | OyHKIMU HECKOJIBKUX @DYHKIIMM HECKOJIBKUX NIEPEMEHHBIX, UX HEIIPEPBIBHOCTD.
nepeMeHHbIX YacTHble mpon3BoaHbIE U AU(PepeHIramsl GyHKINH
HECKOJIbKUX MEPEMEHHBIX. DKCTPEMYM (DYHKIIMM MHOTHX
nepeMeHHbIX. Heo0xoaumoe u 10cTaTouHoe yCIoBHE
JIOKQJIBHOTO DKCTpPEMyMa. Y CJIOBHBIN 3KCTPEMYM.
Haxoxxnenne yciaoBHOTo sKcTpeMyMa GyHKIuu. MeTtos
MHOXUTenen Jlarpanxa.

3AHATUA CEMUHAPCKOI'O THUITA
Ilpakmuueckue 3anamus
OO0mme pekOMEHIAIMH 110 MOATOTOBKE K MPAKTHYECCKUM 3aHATHAM

[TpakTUdeckue 3aHATH MPEICTABISIOT 0CO0YI0 (pOpMy coueTaHUs TEOPHH U TPAKTHKH. VX
Ha3zHauyeHue — yriayosieHue npopaboTKU TEOPETUYECKOT0 MaTepuraa npeaMera ImyTeM perysipHoi
Y TUTAHOMEPHOM CaMOCTOSATENBHOM paboThl 00yJarONINXCsl Ha MPOTSDKEHUH Beero Kypea. [pomecc
MOJIFOTOBKM K MPAKTUYECKUM 3aHATHUSAM BKIIIOYAeT U3yueHHe 0053aTeIbHOM 1 JONOIHUTEIbHOM
JUTEpaTyphI IO paccMaTpuBaeMoOMYy Borpocy. HemocpencTBeHHOE MpOBEACHNE PAKTHIECKOTO
3aHATHS NIPEIoJIaracT, Halpumep,

— MHIMBUAYAJIbHBIC BBICTYIUICHHS 00YUJaIOMINUXCsl ¢ COOOIICHUSIMH 110 KAKOMY-JTHOO BOIIPOCY
H3y4aeMOU TEMBI;

— (¢poHTaTIBHOE 00CYXKICHHE paccMaTpruBaeMoil poOsieMbl, 0000IIEHUS U BBIBOIBI;

— pelIeHue 3a/1a4 U yIpaKHEeHUH TI0 00pasiy;

— pellIeHre BapUAHTHBIX 33/1a4 U yIIPaKHEHHIH;

— IPOEKTUPOBAHUE U MOJEIIMPOBAHHIE PA3HBIX BUAOB M KOMIIOHEHTOB PO eCCHOHATBHOM
NesTeTbHOCTH.

— BBITIOJIHEHHE KOHTPOJIBHBIX PadoT;

— paboTy C TeCTaMHu.

ITpu mOArOTOBKE K MPAKTUYECKUM 3aHATHIM CTYICHTaM PEKOMEHYeTCs: BHUMATEIIbHO
03HAKOMHUTHCS C TEMATHKOW TPAKTUIECKOTO 3aHATHS; TIPOYECTh KOHCIIEKT JICKIIUHU TI0 TEME,
U3YYUTHh PEKOMEHIOBAHHYIO JIUTEPATYPY; COCTAaBUTh KPAaTKUH MJIaH OTBETA HA KaX/IbIi BOIPOC
MPAKTUYECKOTO 3aHATHS;, TPOBEPUTH CBOM 3HAHMS, OTBEYAsl HA BOIIPOCHI JIIsI CAMOIIPOBEPKH.
[IpakTUyeckue 3aHATHS Pa3BUBAIOT Y O0YYAIOIIUXCS HABBIKK CAMOCTOSATENBHOM paboThI 1Mo
PELICHUIO KOHKPETHBIX 3a/1a4.




AJis1 09HOM (opmbl 00yUueHHus
Tema Ne 1
Beeoenue ¢ ananusz

ConeprxaHue MPaKTUYECKOT0 3aHATHUS
Bbeckoneuno mainsie u 6eckoneyHo Oonbime GyHKuuu. OTHOCTOPOHHHE MPEEIBI.
[TepBoIii 1 BTOpOI 3amedaresibHblie peaeibl. Yucio e. [loHsaTrue HenpepbIBHOCTH
¢byHKIMU B TOUKeHn Ha oTpe3ke. CBoiicTBa HenpepbIBHBIX (hyHKIMA. OTHOCTOPOHHSSA
HEMpPEepPBIBHOCTH U TOUKH pa3phiBa. CBoiicTBa (QyHKLUN, HEMPEPHIBHBIX HA OTPE3KE.
Jluteparypa:
OcHognas
e boponuna, E. b. Matematnueckuii ananus [ DJIeKTpOHHBIN pecypc] : yueOHoe nocodue / E.
b. boponuna. — 2-e u3a. — DIeKTpoH. TeKCTOBbIe AaHHble. — CapaToB : Hayunas kHura,
2020. — 159 c. — 978-5-9758-1745-7. — Pexum nocryna:
http://www.iprbookshop.ru/81022.html
e Kupssanosa, JI. B. Marematnueckuii ananu3. Teopus YUCIOBBIX PsIOB [ DIEKTPOHHBIN
pecypc] : koncnekt seknuii / JI. B. Kupesanosa, T. A. Maneesuy, A. I'. MsicHUKOB. —
DNEKTPOH. TEKCTOBbIE JaHHble. — M. : MOCKOBCKUI TrOCYIapCTBEHHBIN CTPOUTEIbHBIN
yauBepcuteT, Aii [Tu Op Menua, 9bC ACB, 2019. — 103 c¢. — 978-5-7264-1802-5. —
Pexum noctyna: http://www.iprbookshop.ru/74476.html
e brikosa, O. H. Matemarnueckuii ananus. Yactes 1 [DnekTpoHHBIH pecypc] : yueOHoe
nocobue / O. H. beikosa, C. 10. Konsirua. — DIeKTpOH. TEKCTOBBIC JaHHbIE. — M. :
MoOCKOBCKHH Tearorn4eckuii rocynapcTBenusiii yausepeurer, 2018, — 120 ¢. — 978-5-
4263-0391-1. — Pexxum moctyma: http://www.iprbookshop.ru/72501.html
Jlonoanumensnasn
e Mapaxosckuii, A. C. Marematnueckuii ananu3. MHTerpanbHoe uCUnUCIeHUE [ DIEKTPOHHBIN
pecypc] : mpaktukym / A. C. Mapaxosckuii, A. H. benari. — DnekTpoH. TEKCTOBBIE
narasle. — CraBponons : CeBepo-Kapkasckuii penepansubiii yauepeuteT, 2018. — 160 c.
— 2227-8397. — Pexum gocryna: http://www.iprbookshop.ru/62846.html
e VYyeOHO-MeTOAMUYECKOE TocoOue Mo quciuIuinie Maremarrnka. MaTemaTuueckuii aHanus.
Yacte 1 [DnexkTpoHHbIil pecypc] / coct. A. B. BnacoB. — DneKTpoH. TEKCTOBbIE JaHHbIE. —
M. : MOCKOBCKUI TEXHUYECKUI YHUBEPCUTET CBA3M U HHPopmaTuku, 2018. — 26 ¢. —
2227-8397. — Pexxum noctyna: http://www.iprbookshop.ru/61491.html

Tema Ne 2
Hugppepenyuanvnoe ucuucnenue Gynkyuu 00H020 nepemennozo

ConepxxaHue IpakKTHYECKOTO 3aHIATHUS
ITpaBuno Jlonurans. MccnenoBanue GyHKIMU Ha BBITYKIOCTh U BOTHYTOCTb.
HeoOxonuMoe 1 1ocTaTOYHOE YCIOBUS BBIMYKIJIOCTH JBaX1bl U depeHpyemont
¢bynkuuu. MccnenoBanue pyHKIUN HA SKCTPEMYM.
Jluteparypa:
Ocnognas
e boponuna, E. b. Matematuyeckuii ananus [ DIeKTpOHHBIN pecypc] : yaeOHoe nocodue / E.
b. boponnHa. — 2-e u31. — DIEeKTpoH. TeKCTOBbIe AaHHbIe. — CapaToB : Hay4Has kHuTa,
2020. — 159 c. — 978-5-9758-1745-7. — Pexwum nmocryna:
http://www.iprbookshop.ru/81022.html
e Kupssnosa, JI. B. Marematndeckuil ananu3s. Teopust UUCIOBBIX PsIIOB [ DIIEKTPOHHBIN
pecypc] : koncnekt geknwuii / JI. B. Kupesnosa, T. A. ManeeBud, A. I'. MsiCHUKOB. —
DJIEKTPOH. TEKCTOBBIE TaHHbIE. — M. : MOCKOBCKMI TOCYJapCTBEHHBIN CTPOUTEIBHBIN
yauBepcuteT, Al [Tu Op Menua, ObC ACB, 2019. — 103 ¢. — 978-5-7264-1802-5. —
Pexum mgoctyna: http://www.iprbookshop.ru/74476.html



http://www.iprbookshop.ru/81022.html
http://www.iprbookshop.ru/74476.html
http://www.iprbookshop.ru/72501.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

e brikoBa, O. H. Marematudeckuii ananu3s. Yacte 1 [DaexkTpoHHBIN pecypce] : yueOHOE
nocobue / O. H. beikosa, C. 0. Konsirua. — DneKTpoH. TEeKCTOBBIC AaHHBIE. — M. :
MoOCKOBCKHH ejaroru4eckuii rocynapcTBenusiii ynusepeuter, 2018. — 120 ¢. — 978-5-
4263-0391-1. — Pexxum mocryma: http://www.iprbookshop.ru/72501.html

JHononnumenvnasn

e Mapaxosckuid, A. C. Matemarndeckuii ananus. MHTerpaibHOe cUUCIeHUE [ DIEKTPOHHBIN
pecypce] : mpaktukym / A. C. MapaxoBckuii, A. H. benam. — D71eKTpoH. TEKCTOBBIC
nanasie. — CraBponons : CeBepo-KaBkasckwuii penepanbhbiii yausepeuret, 2018. — 160 c.
— 2227-8397. — Pexwum gocryma: http://www.iprbookshop.ru/62846.htmi

¢ Y4eOHO-MeTOAMYECKOE Mocodue Mo qucHuIuimHe MaremMatuka. MareMaTnyecKkuii aHalu3.
Yacts 1 [Dnextponnslii pecype] / coct. A. B. BnacoB. — DIeKTpOH. TEKCTOBBIE TaHHBIE. —
M. : MOCKOBCKHI TEXHUYECKHI YHUBEPCUTET CBsI3U U nHpopmatuku, 2018. — 26 ¢. —
2227-8397. — Pexum noctyna: http://www.iprbookshop.ru/61491.html

Tema Ne 3
Humezpanvnoe ucuucnenue hynKyuu 00H020 nepemeHHo20

ConepxaHue MPaKTUYECKOTO 3aHIATHS
[IpuiioxxeHus onpeesIeHHOro MHTerpajia sl BBIYMCIEHUS TUIOIIA U TUIOCKOM
(burypsl, ATUHBI 1yTH KPUBOH, IIJIOIIA N TOBEPXHOCTH BpallleHUs U 00beMa Tena
BpaiueHus. [lonsarue HecoOcTBeHHOro UHTErpaia. OCHOBHBIE IPUEMbI BBIYUCIICHUS
HECOOCTBEHHOI'0 UHTErpaa.
Jlureparypa:
Ocnoenasn
e boponuna, E. b. Matemarnueckuii aHam3 [ DIEeKTPOHHBIN pecypc] : yueOHoe mocoowme / E.
b. boponuna. — 2-e u3a. — DIeKTpoH. TeKCTOBbIe AanHbie. — CapaToB : Haydnas xxura,
2020. — 159 c. — 978-5-9758-1745-7. — Pexum nocryna:
http://www.iprbookshop.ru/81022.html
e Kupssnosa, JI. B. Marematndeckuil ananu3s. Teopust UUCIOBBIX PsIIOB [ DJIEKTPOHHBIN
pecypc] : koncnekt geknwuii / JI. B. Kupbsnosa, T. A. ManeeBuy, A. I'. MsicHUKOB. —
DNEeKTPOH. TEKCTOBbIE TaHHble. — M. : MOCKOBCKUI TOCYAapCTBEHHBIN CTPOUTEIbHBIN
yHuBepcuret, At [Iu Op Meaua, 9bC ACB, 2019. — 103 ¢. — 978-5-7264-1802-5. —
Pexum noctyna: http://www.iprbookshop.ru/74476.html
e brikoa, O. H. Matemarnueckuii aHanus. Yactes 1 [DneKkTpoHHBIHN pecypc] : yueOHOe
noco6ue / O. H. beixosa, C. }0. Konsirun. — D1eKTpoH. TEKCTOBBIE 1aHHbIE. — M. :
MOCKOBCKHH Tejarorn4eckuii rocynapcTBenusiii yausepeuter, 2018. — 120 ¢. — 978-5-
4263-0391-1. — Pexum noctyma: http://www.iprbookshop.ru/72501.html
Jononnumensnan
e Mapaxosckuii, A. C. Marematnueckuii ananus. MHTerpanbHoe uCUUCICHNE [ DIEKTPOHHBIN
pecypc] : mpaktukym / A. C. Mapaxosckuii, A. H. benami. — DnekTpoH. TEKCTOBBIE
nanasle. — CraBponons : CeBepo-KaBkasckuii penepanbubiii yauBepeuteT, 2018. — 160 c.
— 2227-8397. — Pexxum gocryma: http://www.iprbookshop.ru/62846.html
o VYyeOHO-METOAMYECKOE OCOOME 10 AuCHHUILIHHE MaTtemarnka. MareMaTUdeCKAI aHaIns.
Yacts 1 [DnexTponHsIi pecype] / coct. A. B. BnacoB. — DIeKTpOH. TEKCTOBBIE JTaHHBIE. —
M. : MOCKOBCKHMI TEXHUYECKHI YHUBEPCUTET CBS3H U HHPopmatuku, 2018. — 26 ¢. —
2227-8397. — Pexum noctyna: http://www.iprbookshop.ru/61491.html
Tema Ne 4
DyHKYUU HECKOIbKUX NEPEMEHHBIX

ConepxxaHne IpaKTHYECKOTO 3aHIATHUS
Heo0OxomuMoe 1 J0CTaTOYHOE YCIOBUE JIOKATHHOTO AKCTpEMyMa. Y CTIOBHBIN
akcTpeMyM. HaxokaeHue ycimoBHOTO dKkcTpeMyMa GyHKIHH. MeTo MHOKUTEeH
Jlarpanxa.

Jluteparypa:


http://www.iprbookshop.ru/72501.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
http://www.iprbookshop.ru/72501.html
http://www.iprbookshop.ru/62846.html
http://www.iprbookshop.ru/61491.html

Ocnoenasn

Bboponuna, E. b. Marematuueckuit ananus [ D1eKTpoHHBIN pecypce] : yaebHoe mocobue / E.
b. boponuna. — 2-e u3a. — DIeKTpoH. TeKCTOBbIe AanHble. — CapaToB : Hayunas kHura,
2020. — 159 ¢. — 978-5-9758-1745-7. — Pexxum pocrymna:
http://www.iprbookshop.ru/81022.html

Kupssanosa, JI. B. MaTtemarudeckuii ananus. Teopus 4uCIOBBIX PSAIOB [ DJIEKTPOHHBIN
pecype] : koncrekt yekiui / JI. B. Kupssinosa, T. A. ManeeBuu, A. I'. MsICHUKOB. —
DNEKTPOH. TEKCTOBbIE NaHHble. — M. : MOCKOBCKUI TOCYAapCTBEHHBIN CTPOUTEIbHBIN
yauBepcuteT, At [Tu Op Meauna, ObC ACB, 2019. — 103 ¢. — 978-5-7264-1802-5. —
Pexum noctyna: http://www.iprbookshop.ru/74476.htmi

brikoBa, O. H. Maremarnueckuii anaim3. Yacte 1 [DeKTpoHHBIN pecypc] : yaueOHoe
nocobue / O. H. beikosa, C. 0. Konsirua. — DIeKTpOH. TEKCTOBBIC AaHHBIE. — M. :
MoOCKOBCKUH Mearoru4eckuii rocynapctBennsiii ynusepeurer, 2018. — 120 ¢. — 978-5-
4263-0391-1. — Pexxum mocryma: http://www.iprbookshop.ru/72501.html

ﬂononuumeﬂbuaﬂ

Mapaxosckuid, A. C. Matematuueckuii ananus. IHTerpajibHOE HCUUCIEHUE [ DIEKTPOHHbBIN
pecypc] : mpaktukym / A. C. Mapaxockuii, A. H. benari. — DnekTpoH. TEKCTOBBIE
nanable. — CraBponons : CeBepo-KaBkasckwuii penepanbubiii yauepeutet, 2018. — 160 c.
— 2227-8397. — Pexxum nocryma: http://www.iprbookshop.ru/62846.html
VY4eOHo-MeTonnueCcKoe rocodue no AucuumianHe MaremaTtrka. MareMaTH4uecKuil aHamus.
Yacte 1 [DnekTpoHHEI pecypc] / coct. A. B. BiracoB. — DIeKTpOH. TEKCTOBBIC JaHHBIC. —
M. : MoCKOBCKUI TEXHUYECKUN YHUBEPCUTET CBA3U U HHPopmaTuku, 2018. — 26 ¢. —
2227-8397. — Pexum noctyna: http://www.iprbookshop.ru/61491.html

JIF 3209H0# GopMBI 00VUYEeHUS
Tema Ne 1
Beeoenue ¢ ananusz

Coz[epxcaHHe MMPAKTUYCCKOT'O 3aHATHA

beckoneuno manbie u 6eckoHeuHO OobIHe PyHKIMU. OTHOCTOPOHHUE MIPECIIHI.
[IepBrlii 1 BTOPOI 3aMedarenbHble npeaeisl. Yucio e. [IoHaTHe HenpepbIBHOCTH
(GyHKIIMM B TOUKeU Ha oTpe3ke. CBoicTBa HEMpephIBHBIX PYHKIMH. OJHOCTOPOHHSIS
HEMPEepPBIBHOCTH U TOYKH pa3pbiBa. CBoMCTBA (DyHKIINNA, HEMPEPHIBHBIX HA OTPE3KE.

Jluteparypa:
Ocnoenasn

boponuna, E. b. Marematuueckuit ananu3 [ DneKTpoHHBIN pecypc] : yuebHoe nmocodue / E.
b. boponuna. — 2-e u31. — DIeKTpoH. TeKCTOBbIe AaHHbie. — CapaToB : Haydnas kHura,
2020. — 159 c. — 978-5-9758-1745-7. — Pexum nocryna:
http://www.iprbookshop.ru/81022.html

Kupspsnosa, JI. B. Marematnueckuii ananu3. Teopust UMCIOBBIX PsIIOB [ DJIEKTPOHHBIN
pecypc] : koncnekt geknwuii / JI. B. Kupesnosa, T. A. ManeeBuy, A. I'. MsicHUKOB. —
DIEKTPOH. TEKCTOBBIE TaHHbIE. — M. : MOCKOBCKHI rOCYAapCTBEHHBIN CTPOUTEIIBHBIN
yHuBepcuret, At [Iu Op Meaua, 9bC ACB, 2019. — 103 ¢. — 978-5-7264-1802-5. —
Pesxxum moctyna: http://www.iprbookshop.ru/74476.html

brikoBa, O. H. Maremaruueckuit ananus. Yactsb 1 [DaeKTpoHHBIN pecypce] : yaeOHoe
noco6ue / O. H. brikosa, C. FO. KonsiruH. — D1eKTpoH. TEeKCTOBbIe JaHHbIe. — M. :
MoCKOBCKUH MeJaroru4eckuii rocyiapcTBeHHsiii ynusepeutet, 2018. — 120 ¢. — 978-5-
4263-0391-1. — Pexxum nmoctyna: http://www.iprbookshop.ru/72501.html

Hononnumenvnasn

Mapaxosckuii, A. C. Marematndeckuii ananus. aTerpanibHOe ncuuciaeHue [ DIeKTPOHHbBIN
pecypce] : mpaktukym / A. C. MapaxoBckuii, A. H. benam. — D71eKTpoH. TEKCTOBBIC
nannbie. — CtaBponoib : CeBepo-KaBkasckuit gpenepanbublii yausepcuret, 2018. — 160 c.
— 2227-8397. — Pexwum noctyma: http://www.iprbookshop.ru/62846.html



http://www.iprbookshop.ru/81022.html
http://www.iprbookshop.ru/74476.html
http://www.iprbookshop.ru/72501.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
http://www.iprbookshop.ru/72501.html
http://www.iprbookshop.ru/62846.html

e VYyeOHO-MeTOAMYECKOE OCOoOMe 110 AucHuIUInHEe Martemarnka. MareMaTUdeCcKUil aHaIns.
Yacts 1 [DnekTponHbIil pecype] / cocT. A. B. BmacoB. — DeKTpOH. TEKCTOBBIC JaHHBIC., —
M. : MOCKOBCKUI TEXHUYECKHI YHUBEPCUTET CBSA3H U HHPopmatuku, 2018. — 26 ¢. —
2227-8397. — Pexum nocryna: http://www.iprbookshop.ru/61491.html
Tema Ne 2
Jughpepenyuanvnoe ucuucnenue hynkyuu 00H020 nepemenno2o

CopepxaHue MPaKTUYECKOTO 3aHSTUS
[IpaBuiio Jlonurans. Mccnenoanue GyHKIIUU HAa BHITYKJIOCTh U BOTHYTOCTb.
Heo6xoanMoe 1 10cTaTOYHOE YCIIOBHS BBITYKIOCTH JIBaX/IbI TU(PepeHIIpyeMoii
¢byukun. McecnaenoBanue QyHKIMH HA SIKCTPEMYM.
Jlureparypa:
Ocnoenasn
e boponuna, E. b. Matemarnueckuii aHam3 [ DNEKTPOHHBIN pecypc] : yueoHoe mocoowue / E.
b. boponnna. — 2-e u3a. — DIEKTpOH. TeKCTOBbIe AaHHbie. — CapaToB : Haydnas xHura,
2020. — 159 c. — 978-5-9758-1745-7. — Pexum nocryna:
http://www.iprbookshop.ru/81022.html
e KupsbsaHosa, JI. B. Marematnueckuii aHanu3. Teopus YUCIOBBIX PSAOB [ DIEKTPOHHBIN
pecypc] : koncnekt seknuii / JI. B. Kupesanosa, T. A. Maneesuy, A. I'. MsicHUKOB. —
DNEKTPOH. TEKCTOBbIE JaHHble. — M. : MOCKOBCKUI TOCYAapCTBEHHBIN CTPOUTEIbHBIN
yauBepcuteT, Aii [Tu Op Menua, ObC ACB, 2019. — 103 c¢. — 978-5-7264-1802-5. —
Pexum noctyna: http://www.iprbookshop.ru/74476.html
e brikosa, O. H. Matemaruueckuii ananus. Yactes 1 [DnekTpoHHBIH pecypc] : yueOHoe
nocobue / O. H. beikosa, C. 0. Konsirua. — DIeKTpOH. TEKCTOBBIC AaHHbIE. — M. :
MOCKOBCKHH Tearorn4eckuii rocyrapcTBennsiid ynusepeurer, 2018, — 120 ¢. — 978-5-
4263-0391-1. — Pexxum moctyna: http://www.iprbookshop.ru/72501.html

ﬂonwmumeﬂbuaﬂ

10

e Mapaxosckuii, A. C. Marematnueckuii ananus. MIHTerpaabHoe ucUuciIeHue [ DIeKTPOHHBIN
pecypc] : mpaktukym / A. C. Mapaxosckuii, A. H. benari. — DnekTpoH. TEKCTOBBIE
narable. — CraBponons : CeBepo-KaBkasckuii penepansubiil yausepeutet, 2018. — 160 c.
— 2227-8397. — Pexum gocryna: http://www.iprbookshop.ru/62846.html

e VYyeOHO-MeTOAMUYECKOE TocoOre o qucHuIuinHe MaremMaTtuka. Marematnueckuil aHamus.
Yacte 1 [DnexkTpoHHbIil pecypc] / coct. A. B. BnacoB. — DneKTpoH. TEKCTOBbIE JaHHbIE. —
M. : MoCKOBCKUI TEXHUYECKUI YHUBEPCUTET CBsA3M U HHpopmartuku, 2018. — 26 ¢. —
2227-8397. — Pexum noctymna: http://www.iprbookshop.ru/61491.html

Tema Ne 3
Humezpanvnoe ucuucnenue Qynkyuu 00H020 nepemenrHozo

CopepxaHue MPaKTUIECKOTO 3aHSITHS
[IpunoxxeHus onpeesIeHHOro MHTerpasa Jijlsl BBIYUCIECHUS TI0UIaIN TUIOCKON
(burypsl, ATUHBI 1yTH KPUBOH, IJIOIIAIM TOBEPXHOCTH BpallleHHUs U 00beMa Tena
BpaieHus. [lonsrue HecoOcTBeHHOrO HHTErpana. OCHOBHBIE IPUEMBI BHIYUCIICHUS
HECOOCTBEHHOT'0 MHTETpaa.
Jluteparypa:
Ocnognas
e boponuna, E. b. Matematuyeckuii ananus [ DIeKTpOHHBIN pecypc] : yaeObnoe mocodue / E.
b. bopoHnHa. — 2-¢ u31. — DIEKTpOH. TeKCTOBbIe AaHHbIe. — CapaToB : Hay4nas kHuTa,
2020. — 159 c. — 978-5-9758-1745-7. — Pexwum nmocryna:
http://www.iprbookshop.ru/81022.html
e Kupssnosa, JI. B. Marematndeckuil ananu3s. Teopust UUCIOBBIX PsIIOB [ DIIEKTPOHHBIN
pecype] : koncrekt yekiuii / JI. B. Kupbsnosa, T. A. ManeeBuu, A. I'. MsicHUKOB. —
DNEKTPOH. TEKCTOBBIE NaHHble. — M. : MOCKOBCKUI TOCYAapCTBEHHBIN CTPOUTENbHBIN



http://www.iprbookshop.ru/61491.html
http://www.iprbookshop.ru/81022.html
http://www.iprbookshop.ru/74476.html
http://www.iprbookshop.ru/72501.html
http://www.iprbookshop.ru/62846.html
http://www.iprbookshop.ru/61491.html
http://www.iprbookshop.ru/81022.html

yauBepcutet, At [1u Op Meauna, 96C ACB, 2019. — 103 ¢. — 978-5-7264-1802-5. —
Pexxum noctyna: http://www.iprbookshop.ru/74476.html

e brikoBa, O. H. Marematudeckuii ananu3. Yacte 1 [DaeKkTpoHHBIN pecypce] : yueOHoe
nocobue / O. H. beikosa, C. 0. Konsirua. — DIeKTpOH. TEKCTOBBIC AaHHBIE. — M. :
MoOCKOBCKHH eJaroru4eckuii rocynapcTBenusiii ynusepeurer, 2018. — 120 ¢. — 978-5-
4263-0391-1. — Pexxum mocryma: http://www.iprbookshop.ru/72501.html

JHononnumenvnasn

e Mapaxosckuid, A. C. Matemarndeckuil ananus. MHTerpaibHOe cUUCIeHUE [ DIEKTPOHHBIN
pecypce] : mpaktukym / A. C. MapaxoBckuii, A. H. benam. — D1eKTpoH. TEKCTOBBIC
nannabie. — CraBponons : CeBepo-KaBkasckwuii penepanbubiii yauepeutet, 2018. — 160 c.
— 2227-8397. — Pexxwum gocryma: http://www.iprbookshop.ru/62846.htmi

e VYueOHO-MeToIMYecKOe mocodue no aucuuiuimHe Matematika. MaTeMaTH4eCKUl aHaJH3.
Yacts 1 [Dnextponsslii pecype] / coct. A. B. BiacoB. — DIeKTpOH. TEKCTOBBIE TaHHBIE. —
M. : MOCKOBCKHI1 TEXHUYECKHI YHUBEPCUTET CBs3U U nHpopmatuku, 2018. — 26 ¢. —
2227-8397. — Pexxum noctyna: http://www.iprbookshop.ru/61491.html

Tema Ne 4
QDYHKYUU HECKOIbKUX NEPEMEHHBIX

ConeprxaHue MPakKTUYECKOT0 3aHITHS
Heo6xoanMoe u 10cTaToOYHOE YCIOBHE JOKAIBHOTO SKCTpeMyMa. Y CIIOBHBIN
sKcTpemMyM. Haxoxk/ieHue yCIoBHOTO 3KCTpeMyMa QyHKIHH. MeTo MHOKUTeNeH
Jlarpanxa.
Jlureparypa:
OcHognas
e boponuna, E. b. Marematuueckuii aHanus [ DneKTpOHHBIN pecypc] : yuebHoe nocodue / E.
b. boponuna. — 2-e u3a. — DNEeKTpoH. TeKCTOBbIe JaHHble. — CaparoB : HayuyHas kHura,
2020. — 159 c. — 978-5-9758-1745-7. — Pexwum nocryma:
http://www.iprbookshop.ru/81022.html
e Kupssnosa, JI. B. Marematunueckuii ananu3s. Teopust YUCIOBBIX PsIOB [ DIEKTPOHHBIN
pecype] : koucnekt nekiuit / JI. B. Kupbsnosa, T. A. ManeeBuu, A. I'. MsicHUKoB. —
DIEKTPOH. TEKCTOBbIE TaHHbIEe. — M. : MOCKOBCKHI TOCYAapCTBEHHBIN CTPOUTEIbHBIN
yauBepcuteT, At [Tu Op Menua, 96C ACB, 2019. — 103 ¢. — 978-5-7264-1802-5. —
Pexxum mocryma: http://www.iprbookshop.ru/74476.html
e brikoBa, O. H. Maremaruueckuii ananus. Yacte 1 [DaexkTpoHHBIN pecypc] : yueOHoe
nocobue / O. H. beikosa, C. 0. Konsirua. — DNeKTpOH. TEKCTOBbIE AaHHbIE. — M. :
MocKkoBCKuU# nearoru4eckuii rocyapcTBeHHslii ynusepeuter, 2018. — 120 ¢. — 978-5-
4263-0391-1. — Pexxum mocryma: http://www.iprbookshop.ru/72501.html
/onoanumenvnasn
e Mapaxosckuii, A. C. Marematnueckuii ananus. HTerpanbHoe ucunuciaeHue [ DIeKTPOHHBIH
pecype] : mpaktukym / A. C. MapaxoBckuii, A. H. benam. — 371eKTpoH. TEKCTOBBIE
nannble. — CtaBponoiib : CeBepo-KaBkazckuit gpenepanbublii yausepcuret, 2018. — 160 c.
— 2227-8397. — Pexwum goctyma: http://www.iprbookshop.ru/62846.html
e VYyeOHO-MeToMUecKoe ocodue no AucuuIuimHe Matematuka. MateMaTudeckuii aHaus3.
Yacts 1 [DnekTponHsIil pecype] / coct. A. B. BmacoB. — DneKTpoH. TEKCTOBBIE JaHHBIEC. —
M. : MOCKOBCKUI TEXHUYECKUI YHUBEPCUTET CBSA3M U HHPopmatuku, 2018. — 26 €. —
2227-8397. — Pexxum noctymna: http://www.iprbookshop.ru/61491.html

PA3EJ 5. OBPA3OBATEJBHBIE TEXHOJIOT MU

B mensx peanuzanuy KOMIIETEHTHOCTHOTO TOJXOAa B Y4€OHOM TMpOLEcCEe AMCHUILIAHBI
«MatemaTuieckuil aHalu3) MpelycMaTpUBAETCs UCTIOIb30BaHUE AKTUBHBIX U MHTEPAKTUBHBIX (hopM
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http://www.iprbookshop.ru/74476.html
http://www.iprbookshop.ru/72501.html
http://www.iprbookshop.ru/62846.html
http://www.iprbookshop.ru/61491.html
http://www.iprbookshop.ru/81022.html
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MIPOBEJCHUS 3aHATUH B COUETAHUM C BHeayIUTOpHOU pabotoit. K popmam BHeayauTopHOH paboThI

OTHOCSITCS 3aJIaHUA JJIs1 PYOEKHOTO KOHTPOJIS, @ K aKTUBHBIM (pOpMaM KOHTPOJIbHBIE paOOTHI.

NuTepakTUBHbBIE 00pa3oBaTebHbIE TEXHOJIOTHH,
HCMOJIb3yeMble HA AyIUTOPHBIX NPAKTHYECKUX 3aHATHAX

Tabnuya 5.1
Ounas ¢popma o0y4eHus1
HaumenoBanue Hcnonb3yemblie o0pa3oBaTebHbIe Yacsl
pa3/iesioB, TeM TeXHOJIOTHH

(dbpoHTANBHBIN OnpOC (TIperoaBareab o0yJyaeT 2
Tewma 1. OJIHOBPEMEHHO BCIO TPYIIIY);
BBenenue B peleHue 3ajad no TeMe y A0CKu (o0ydaromecs
aHanu3 yKa3bIBAIOT Ha OIIMOKH OTBEYAIOIIETO)

WHAMBUyaJIbHAs (CaMOCTOSITEIbHAs padoTa yJaluxcs).
Tema 2. (bpoHTaIBHBIN Oonpoc (penogaBareiab 00ydaeT 2
Huddepenunans OJIHOBPEMEHHO BCIO TPYIIIY);
HO€ UCYMCIICHUE peleHue 3aad 1o TeMe y J0cKu (o0ydaroruecs
(GYHKLUHU OHOTO yKa3bIBaIOT Ha OIIMOKHU OTBEYAIOIIETO)
NICPEMCHHOI'O WHIMBHyAJIbHAS (CaMOCTOSITETIbHAS Pa00Ta YIAITHXCS).
Tewma 3. (bpoHTaNBHBIN orpoc (TIperoaaBareab 00yJaeT 2
WNurerpanbHoe OJIHOBPEMEHHO BCIO TPYIIIY);
UCUHUCIICHUE peleHue 3aad 1o TeMe y J0cKu (o0ydaroluecs
(YHKIIMH OJHOTO YKa3bIBalOT HA OLIMOKH OTBEYAIOIIETO)
NEPEMCHHOTO WHIUBUAYaJIbHAS (CaMOCTOsITENIbHAA paboTa yqanuxcs).
Tenta 4. (bpoHTanbHBIN onpoc (IpernoaaBareiab 00yyaeT 2
@y AL —
HECKOJIbKUX
HepEMEHEBIX YKa3bIBalOT HA OLIMOKH OTBEYAIOIIETO)

WHAMBUYyaJIbHAs (CaMOCTOsITEeIbHAs padoTa yUaluxcs).

Tabnuya 5.2
3aounas popma o0yueHnus
HanmeHnoBanue Hcnonb3yembie 00pa3oBaTebHbIe Yacol
pa3iesioB, TeM TeXHOJIOTHH

(bpoHTaNbHBIN ompoc (IpernoaaBareab 00yJaeT 1
Tema 1. OJIHOBPEMEHHO BCIO TPYIIIY);
Baenenue B pelieHre 3aaa4 mo TeMe y Jocku (o0ydJaromuecs
aHau3 YKa3bIBaIOT Ha OIMOKHU OTBEYAIOIIETO)

WHJIMBHIyaJIbHAS (CaMOCTOsITeIbHAs paboTa yJanuxcs).
Tewma 2. (dbpoHTANBHBIN OnIpOC (TIpernogaBaTens 00yJaeT 1
Huddepenunans OJIHOBPEMEHHO BCIO TPYIIIY);
HO€ UCYHCIIEHUE pelIeHne 3a1a4 o TeMe y JOCKH
(GYHKIIMH OJHOTO (oOyuaromriecs yka3pIBalOT Ha OMIMOKH OTBEYAOIIETO)
NICPEMCHHOT' O WHIMBUYyaJIbHAs (CaMOCTOsITEeIbHAs padoTa yUaluxcs).
Tewma 3. (bpoHTaIBHBIN Onpoc (mpenogaBareab 00ydaeT 1
WuTerpansHoe OJIHOBPEMEHHO BCIO TPYIIIY);
HCYHCIICHHE pelIeHre 3a1a4 o TeMe y Jocku (odyyaromuecs
(GYHKLIUU OJHOTO YKa3bIBalOT HA OLIMOKH OTBEYAOIIETO)
NCPEMCHHOI' O WHIMBUYyaJIbHAs (CaMOCTOsITeIbHAs padoTa YUaluxcs).
Tewma 4. (dbpoHTANBHBIN OnpoC (TIperoaBaTeas o0yJyaeT 1
OyHKIUN OJTHOBPEMEHHO BCIO TPYIIIY);
HCCKOJIBKUX peleHue 3aa4 Mo TeMe y A0CKu (obydaronuecs
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MepEeMEHHBIX YKa3bIBAIOT HA OMMOKH OTBEYAIOIIIETO)
® UHIUBUAYyaTbHAs (CAMOCTOSITENbHAS paboTa yqdanuxcs).
IIPAKTUKYM
HccaenoBanue pyHKuMi U nocTpoenue rpagpukon
Ne
Bap 1l-as pynkumus 2-as1 pyHKUUSA 3-1 pyHKIMUSA 4-as pyHKUHA
-
1. g2 1
y:l 3X = X+1 _Ax y=—arcctgx—x
x° x> +1 y=¢€ -—-X
2. 8 X 43P +7x-3 y = X y = 1
YT 2x° In®x xv1— X2
3. yo_ X7 y_(x_3)2 - x2 y:XG_X
(x-2F |7 ax- oo o)
4, X 2 1 3 3
y=- _(x=3) 1 =31-X
(X—2)4 y_ X2+1 y:eX]. y
5. _1_X3 - X7 :3|nx y:Xe—Zx2
V=T PE; S
6. - x4 yo x 10 - x2 y:lenx
(x=1)’ X' +3 X +1
7. 6 4 1
X X" -2 2 In x
= — = =(X 2 X =
Y (1-x)° Y= 3 y=(x+2) Y=
5 22Xt -1 xX*-x-1 | y=%x*(x-5)| y =arctgx’
X X — 2X
o ~ x'+3 X N y_Inzx
X" +1 y_(x_l)Z y=xe** X
10. - x° y = X% +2 y=312x—4x®| ,__1
x® +1 2x XInx
11 x2 -1 32 —4x -2 x—1 y = In(x? —2x+2)
- = =3
X’ S Y X+1
12. X8 )(2()( _]_) _Inx y =arctgx — X
y = 7 — 2 y -
x' -1 (x+1)
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8 -
(x-1 | Y (x-1)
14 1-x* RS y =34x% —12x _ x5
y= NG x4l Y = inx
15. 5 X X [ D)
= X y= 2 2 y:— y=3(X2_1)
1+ x° (X —1) In X
16. ~(x ~1) 1 X! y = Xse—x y = X + 2arcctgx
2 x—1| ¥ = W +1
17. e y- 2x -1 y=3(x—17 (x+1) y- In? x
y = 3_X2 (X—1)2 X2
18. X7 x4 y = (1+X2kx [
y=- s | Y= N
1+ X X3 -1
19. y— X’ yox_14 4 y =x%%e™™ | y=arcctgx?
(X+1)8 X2
20. 8 2x y = X+ 2arctgx 1
YTy 14X y=xe
oL y = x> —1 y:x2+3 y =(x-1e>" y =3x2(x? - 3f
x> — 2 X+1
22. 6 2 1, 1+X _1
— =5-=—x? =sIh— | y=Ze~x
y (X—|—1)7 y X 2 1-x |Y
23. 7 X6 _x: y_3 6x2 — x°
e YT y=xe ?
24. B X? y = X ylenx y=3x2—1
Y= )(9 +2 (X—I—l)2
25. X3 1_X2 y . X2e_x XZ
y= = - y=——=
(x+1)° y x* 3\/(x3 +8)2
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,[ Xdx
1+ x*
J 5x -3
> J=x2 +4x+5
3 J'e?’X sin 4xdx

J-GXZ —13x+4
403 —3x% +2x

dx

dx

dx
2+ 2sin X+ 2C¢0Ss X

5.

o!—‘w\h‘

j dx
B XX -4

7. BolUMCIUTD JUTUHY JyTH KpUBOiY=INX

arcsin3x
e

dx

S

2X+3

J‘\/7 BX — X
N sze“xdx
3 2
_[4X +9X +4x+3dx
4

(x+1)2(x2+1)

dx
3+ 2sIn X+ 2C0S X

X2+ 4dx

5.

6.

BAPUAHT A

oT Xx=1 go x:\/§.

BAPUAHT b



. Halitn 00b&M Tea, 06pa3oBaHHOTO BpamieHrneM BOKpYT ocu OX Gurypsl, orpaHU4eHHOM

mmmavu Y = " n Y=3-—X.
X
OrBersbl k BapuantaM (MHTerpajibHoe HCYHCIEHHE)

BAPUAHT A

. %arctgx2 +C

NN +4x+5+7arcsin%2+c
_ 3 6% cosdx+ 6% sin3x+C
25 25

. 2In|x/+3In|x -1 +Injx—2/+C

V3
tgfzt;lln\4+4t\ * i 1+£
Y22 ;2 3

VX -4

1
- 4X

4
2

-5 (5-+2)

2
| 2—\/§+%In(l+§\/§j

BAPUAHT b

. }earcsinSX +C
3

—2N7T-6x-X%° —3arcsinXT+3+C

Liees _Lyenp Lev i
4 8 32

2 31(y2
X+1+In\x+ﬂ+ 2In(x +1)+C
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z
2

5. 2arctg| 2+1tg g = 2arctg3 —%

T

2

¥
6. %x\/4+x2 +2In‘x+\/x2 +4

0

z
7.3

PA3JEJ 6. YYEBHO-METOJAYECKOE OBECIIEYEHUE
CAMOCTOSTEJABHOM PABOTBI OBYYAIOIIUXCA MO JUCHUATIIMHE

Hapsiny ¢ mpoBeneHHeM MPaKTUUECKUX 3aHITHH HEOTHEMJIEMBIM AJIEMEHTOM Y4e€OHOTO
nporecca SBIACTCS camocmosmenvhas paboma. Ilpu camocrosTensHONH paboTe JOoCTUTACTCS
IIEJICHANIPABIEHHOE YCBOEHHE Y4YeOHOro Marepuana, NPHOOPETalTCs IPAKTUYECKHE HABBIKU
paboOTBl C KOMIIBIOTEPHBIMH IPOTPaMMaMy CTOJIb BaXKHBIE JUIS JAJbHEHIIEH YCHEUIHOM
nesTenbHOCTH  oOydaromierocs. Dopmbl  camocTosITeNIbHOM paboThl  OOyyarolmmMxcs BecbMa
pa3HoOoOpa3Hbl. B moMalHuX ycloBHAX caMOCTOSATENbHAs padoTa 00ydJaromuXxcsl BKIIOYaeT padboTy

¢ wmarepuasiamu lIpakTukyma,

npcroaaBaTeiis.

a TakKKC C OOHNOJHHUTCIbHBIMU 3aJaHUAMH 110 YKA3aHUIO

Tabnuya 6.1

CamocrosiTeibHas padora

HaumenoBanue
pa3aesioB, TeM

BOl'[pOCI)I, BbBIHOCUMBIC
Ha CaAMOCTOSATECJIbHOC UBYUCHUE

Tema 1. Beenenue B ananus

[Tpenen pynkuuu (onpeaenenue Koum, onpenenenue ['eitne), ero
cBoiicTBa. beckoHeuHO Masble 1 6ECKOHEUHO OObIINe. ACUMIITOTHI
(BepTUKaJIbHBIE, TOPU3OHTAIbHBIC, HAKIIOHHBIE).

Tema 2.
HuddepenunanpHoe
ucyMciIeHNe QYHKINU
OJTHOT'O IEPEMEHHOT0

[TpousBoaHas HesiBHOW (pyHKIMU. [Ipon3BoaHast pyHKLIMHU, 3aJaHHON
napaMeTpuuecku. ['eoMeTpuyecKnii 1 MEXaHUYECKHI CMBICIT
npousBoaHOM. KacarenbHas u HopMmans. Juddepeniuan.

Tema 3. UHTerpansHoe
ucYHCIeHUE PYHKIINU
OJTHOT'O IIEPEMEHHOTO

KpuBonuHelnnbi uaTerpan 1-ro pona.

KpuBosnHenHbIi nHTErpai 2-ro poja.

WnTerpan Pumana no npsiMoyrosibHON 3aMKHYTOM 00J1aCTH, CTOPOHBI
KOTOpOM MapajuiesIbHbI OCSIM KOOPAMHAT.

Tema 4. @yHKuun
HECKOJIbKUX MTEPEMEHHBIX

Oyukunu nByx nepeMeHHsIx. [penen pynknuu. HenpepbiBHOCTD.
Yactable pou3BOAHBIE. [ palueHT KaK aHaAJIOT IIPOU3BOJIHON
¢byHkun. ['paqueHT U aHTUTPAAMEHT, X OTHOIICHUE K JTMHUSIM
YPOBH3L.

YKCI10BBIE CUCTEMEI.

6.1. Tembl 3ccel

MeTton MaTeMaTH4eCcKOl WHIYKIIUH.
DyHKIHUH OJHOU ITEPEMEHHOM.

L HepequL TEM HC SBJIACTCA UCUCPIIbIBAOLIUM. CTyL[eHT MOXET BbI6paTb HWHYIO TEMY I10 COIJIaCOBAHUIO C

npenoaaBaTeyieM.
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[Ipenen 4ncI0BOM MOCIEA0BATEILHOCTH.

[Tpenen GpyHkuuu.

HenpepsiBHOCTD PyHKITHH.

Touxu pa3pbiBa PyHKIIUH.

['eomeTpuyeckuii CMBICT TPOU3BOIHOM.

DuU3NYECKUI CMBICT TPOU3BOIHOM.

Huddepennman. [IpubmmxeHHbie GOPMYIIBI.

MOHOTOHHO BO3paCTAIOIINE U MOHOTOHHO YOBIBAIOIIUE (PYHKIIHH.
[TpumeHeHne MpOU3BOTHBIX.

ACHUMITOTBHI.

BrimykiocTs, Touku neperuoa.

JIvuHus ypoBHs.

I'panueHrt.

[TpousBoaHas GyHKIIMN HECKOJIBKUX MEPEMEHHBIX 110 HAMPaBICHUIO BEKTOPA.
[TepBooOpa3zHas

Heomnpenenenusiii nHTErpall.

OCHOBHBIE METOJIbI UHTETPUPOBAHUS.

HuTerpupoBanue paioOHaNbHbBIX (YHKIHI.

HuTerpupoBanue uppayoHaibHbIX (PYHKINHN.

HuTerpupoBanue TpPUrOHOMETPUIECKUX (DYHKITUHA.
OmnpeneneHHblil HHTErpal.

['eomeTpuueckue u Qpuandeckre NPUMEHEHHS OMPEICTICHHOT0 HHTETpaa.
Hecob6cTBeHHbIM nHTErpal.

Yucnosoit psj.

[Ipu3Haku CXOIUMOCTH MOJOKUTEIBHBIX PSIOB.

CremneHHbIE PSIbL.

Paanyc cxonumoctu.

Bblunciienrie HHTErpaioB € IOMOIIBIO PSIIOB.

[Tpubnm>xeHHOe BHIYHMCIIEHUE OTIPEIeTIEHHBIX HHTETPAJIOB.

6.2. IlpuMepHbIe 3a1aHUsI IVIS1 CAMOCTOSATE/ILHON padoThI

3_
. Haittu  lim &j

. . 1 1
. Haiitu lim === .
2| X(X—-2)° x°—-3x+2

2
Haiten nm(L“

. sin4x
. Haittu i —1]

. .. 1-cos2x+tg® x
. Haiitir lim _ g .
x>0 XSsin X

. Haittu lim (x—«,’x2 —x+1).

X—>+00

. Haiitu Iim(x—%)tg X.

T
X—>=
2

. Haiitu lim cos(”(XJrl)j.

X—>—1 Q/; +1



X-5
9. Haiitu |im(ij .
x>0 X+3

N . ef—e*
10. Haiitu lim — .
x>0 §in X

11. Haittu lim(x(In(x—2) —Inx)).

x—0

C0S 2X
13. Haittu XIﬁlmo(ln xIn(1—x)).

1
12. Haiiru Iim[ coS X j .

14. Haittu npon3sBoanyto ¢ynkmun T (X) = 3sin®(1—5X), HOIb3YACh ONPEICICHHEM.

15. Haiiti mpousBoanyro pyakmuu f (X) = 3 ¥ , IOJIB3YSICh OTPEICTICHUEM.

16. Haiiti iponsBomuyto dpynkmmu  f (X) = 3% —2x* +3X —1, monb3ysch onpesieieHueM.
17. Haiit mpou3BoHy0 (pyHKINN x* +y* = x?y?, 3a1aHHO}1 HEABHO.

18. Haiiti mpon3BoaHy0 GpyHKIHHE XSIN'Y —COS Y +C0S2Yy =0, 3a1aHHOI HESBHO.

19. Haiitu mpousBoaHyto GpyHKIHUU Y = X+arctgy, 3aJaHHON HESIBHO.

y x =e'sint,
20. HaiftTu npou3BOHYIO OT Y 1O X, €ClH .
y =e' cost.
1+t°
e
21. Haiitu npou3BOJHYIO OT Y MO X, €Clu )
YT

cos5x

22. HaiiTi npou3BOIHYIO OT (YHKIIMHY TO apryMeHTy X, ecnu Y = (Sin3Xx)
23. HaiitTu npou3BOJHYIO OT (YHKIMHY 1O apryMEHTy X, €CIIU

y- fcos X2 +1
sin2x+1

24. HaifT npom3BO/IHYIO OT (DYHKIMHUY TIO apryMeHTy X, ecmu Y =sin(x® —tg® x) .

. X+1 X* +4X+8
25. Haiitu yrom, moJ KOTOPBIM NMEPECEKAIOTCSI KPUBBIE Yy =—— U Y = —————
X+2 16
5
X = = COst,

26. Haiitn yrod1, TI0/1 KOTOPBIM TIepPECEKaI0TCs KPUBBIE Y =X’ U
y =—sint.
4

27. HaiiTi BTOpyI0 IPON3BOAHYI0 QYHKIMH Y = COS” X.
28. Haiitu BTOpyI0 pon3BoHY0 GyHKIHH Y = In (X + 1+ X2 )

29. Haiitu BTOpyI0 Mpou3BoaHyto GyHKIuN X° + Yy° =16, 3aJaHHOI HESBHO.
30. UccrnenoBaTh PyHKIIMIO HA HENPEPHIBHOCTH U IOCTPOUTD €€ rpaduk, eciu

N1-x mpm  x<0,
f(xX)=¢ 0 mpum 0<x<2,
X-2 mpu  X>2.

5
31. Uccnenosars Gpyakuuio Y = 2% —1Ha HenpepsIBHOCTH B TOukax X, =0, X, =1.
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. . tgx—x
32. Haiitu ipenesn, ucnonb3ys npasmio Jlomurans: lim g—
x=0 X —SIn X

33. Haiitu nipenen, ucnoins3ys npaBuiio Jlomurans: IirT31 (arcsin (XT_?’) ctg(x— 3)}
X—>

. . 1 X
34. Haiitu nipenes, ucnoib3ys npasmio Jlomurans: lim| — —— |,
=iInx  Inx
1
,——2tg X
COS” X

35. Haittu ipeaen, ucmois3ys npasuio Jlomuraas: lim
X2 1+cos4x

36. Haittu nipenen, ucnonb3ys npasuio Jlonurans: Iirrg (X In X).
X—>

> - tg2
37. Haittu nipenen, ucnosb3ys npaswio Jlonurans: lim ( tg x) r
V1

X—>—
4

o - -1
38. Haiitu npenen, ucnoinb3ys npasuiio Jlonurans: Ilm(X —1)X .

x—1

39. Haiitu nipezen, ucroins3ys npasuio Jlommrans: lim x(In(2 + X) —In(x +1)).
X—00

< 2X —
40. HaiiTi HanGosnpliee 1 HaMMEHbIIIee 3HaueHNe QYHKIUN Y = W Ha oTpeske [-0,5;0].
X —
41. IlpoBecTu noiHoe uccienoBanue GyHkuun Yy = X In°X u MOCTPOUTH €€ rpaduk.
3

Y TIOCTPOUTH €€ TpauK.

42. IlpoBecTH MONHOE UCCIEA0BAHNE QYHKIIUU Y = 9

43. TIposecTu noJIHOE Mccneaopanue pynkuun Yy = (X + 2)e"™ u MIOCTPOUTH €€ TpaduK.

44. IIpoBecTH nojaHOE UccieqoBaHuE QyHKIUU Y = x*=2InX un MIOCTPOUTH €€ TpaduK.

45. IIpoBecTH MOJIHOE UCCIeI0BaHUE QYHKIUN Y = el/(2x)

(L-x)°
> U IIOCTPOUTH €€ IrpaduK.

(x-2)
47. HaiiTn yacTHBIE TPOU3BOJHBIE IEPBOTO M BTOPOTO MOPS/IKA OT (PYHKIIHU
z=x"+Yy° -5x°y°

Y TIOCTPOUTH €€ TpaduK.

46. TIpoBecTH MOJIHOE KCCen0BaHue QYyHKIMU Y =

—X
48. HaiiT yacTHEIE IPOM3BOHEIE IIEPBOTO M BTOPOTO TOpsiaKka oT hyHkmun Z =€ 7 .

49. HaiiT 4acTHBIE IPOM3BOIHBIE TIEPBOTO M BTOPOTO MOPAAKA OT hyHKmuH  Z = X,

50. Haittu monuerit quddeperiman yHKun —Z = o\f X% + y3 U C €ro MOMOIIbIO BBIUUCIUTH

HpHUOIHKEHHO o\}l, 022 +1,97°.

51. Haittn nomusiii muddepenmman gpyuxman  Z = IN(X® + Y?) # ¢ ero moMOIIBI0 BEIMHCIHTS
npubmmxerro  IN(0,05° + 0,97%).
52. Haiiti skctpeMymsl pyukia 2 = X° + Y 4+ Xy —3X — 6.

53. Haiitu skcTpemMymbl GyHkiuu 2 =2 — \3/ X* + y2 .

54. lns moBepxHoct  Z =4X — Xy + y2 HaWTH YPABHEHHME KACATEIbHOU IIJIOCKOCTH U

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

55. HaiiTu ypaBHEHHe KacaTeIbHOM MIOCKOCTH U HOPMaJIH K ToBepXHOCcTH ~ Z =SINXCOSY B
.1l

touke M (—'—'— .

4'4°2



56. Haiiti npomsBoayo pyrkman U = X + Y — 2° + 2X — YZ + 5 B Touke

M (1;,—1;,2) B nanpasnenuu BekTOpa i (3,—2;-6).

57. Haiitu yron mexnay rpaguentamMu Gyrkuun — Z = In «/ X* + y2 B TOYKaX
M (L1),N(2;2).

. Xx—1
58 HaﬁTH 2—
33X +2x+1
. Xx+4
59. HaI/ITI/I —dX

“J2-x—-x?

60. Haiiru [ xCoS2x0X .

61. Haiitu .Xse_XdX .

62. Haittu [ (X2 — X +1) In xdx..
63. Haiitu 'xarctgxdx.

64. Haiitn :e?‘xsin 5xdX .

Lo xX+2

65. Haiitu 3—dX

¢ X7 —4x

- 3x*+2x-1

(x=1)*(x +2)
X

dx.
(X =D(x* + x+1)

¢ dx
68. Haitu | ——@™ .
7 3cosx+2

69. Haittn | cos® xdx.

66. Haiitu

67. Haittu

70. Haiitu :cos2 2xsin® 2xdx .
71. Haiitu :cos4 2xsin® 2xdx.
72. Haiitu .tg54XdX :
73. Haiitn .'ct965xdx .

74. Haiitn | ————=0X.

75. Hanitu (Y - dx.

76. Haiitu | ————dXx.

77. Hanitu 9- X2 dx.



78. C moMoMIbI0 OMPEICICHHOTO HHTETpajia BEIYUCIUTD TJI0MAb (PUTYPHI, OTPaHHYCHHON
mEmsavE Y =6 — X —2X5, Yy =X+ 2.

79. C mOMOIIBIO ONPEIEICHHOTO HHTETPajia BEIUUCIUTD TUIOMAAb (PUTYpBI, OTPaHUYEHHON
y=e",y=0,x=1,x=2.

80. C moMOIIIbIO OTIPEIeNIEHHOT0 UHTETpaia BEIYUCIUTD MJIOUIA(b (PUTYPHI, OTpaHHYECHHON
y=sinx,y=0,x=x/4,x=x/2.

81. C moMoIIbI0 OnpeieIeHHOr0 HHTETPasia BBIYUCIUTD TUIOMAIh PUTYpPBI, OTPaHUYEHHON

JIMHUSAMHA

JIMHUSAMHA

3
meuama Y =—, X+ Yy =4,
X

82. Haiitu miomaas GUrypsl, OrpaHUYEHHON OJTHOM apKOW IMKJIOU B
x=3(t —sint),y =3(1— cost).
83. Haiitu mioraas hurypsl, orpanuueHHoil kapaumounoit = 6(1+ Sin ).

3

84. Haiitu nnuny kpuBoit Y = X2 oT TouKM 0(0;0) mo Touku M(4;8).

85. Haiitu quny kapauounst ' =6(1+ Sin ).
86. Haiitu uny onuoit apku muknouns X = 3(t —sint), y = 3(1— cost).
87. Haiit 00beM Tena, 00pa30BaHHOTO BPAIIEHUEM BOKPYT OCH (UTYpPBI, OrPaHHYEHHOM

2

JIMHASAMHA y:% u 2X+2y—-3=0.

PA3IEJ 7. ONEHOYHBIEM METOJAYECKHAE MATEPHAJIBI ITO OBPA3OBATEJILHOM TPOTPAMME
(CI)OHII OIEHOYHBIX CPEI[CTB) JJISAI TPOBEJEHUS TEKYIIETI'O KOHTPOJISA YCIIEBAEMOCTHU U
MPOMEXYTOUYHOM ATTECTALIUM

B mpomecce

OCBOCHUA

JUCIUILIHHBI

«MareMaTnuecKuil

aHaJIu3»

I OLICHKH

dhopmupoBaHus 0OIIEKYIBTYPHBIX U TPO(PECCHOHATBHBIX KOMIIETEHIIUN UCTIONB3YIOTCS OIEHOYHBIC
CpeICTBa, MpeaAcTaBleHHbIe B Tabmuie 7.1.

Tabnuya 7.1

IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 110 JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMHU PE3YJIIbTATAMHU OCBOEHUSA
OBPA30OBATEJIbHOM ITPOT'PAMMBI B COOTHOIIEHUU C OLIEHOYHBIMHA

CPEACTBAMUA
ILnanupyemble IIpumepsl
e3yJIbTAThI KOHTPOJIbHBIX Metoab! u
pesy ’ Conep:xanue P .
XapaxkTepusymoume BOIIPOCOB U 3aJaHMI cpeacTsa
y4eOHOro marepuaJia N
Tanbl (POPMUPOBAHUSA JJI51 OLlEeHKHU 3HAHMH, KOHTPOJIfA
KOMIIETEeHIIMH YMEHH, BJIaJCHUI
YK-1 «Cnocoben ocywecmenamov nouck, KpumuuecKuil aHaiu3 u cuhmes uHgpopmauuu,
RPUMEHAMb CUCHEMHBLI ROOX00 0J15 PeuleHUs NOCMABIEHHbIX 3a0at)
MNYK-1.1. 3naer, kak ITponsBonHas pyHKIUU BhIurCIIenme Tectsl
OCYILIECTBIIATH TIOUCK, Wccnenosanne GyHKImiA 1 IPOU3BOHON (DYHKIIUU (TecToBbIe
MpeIeJICHHBIN HHTETPal -4), 3a4€T
CcHHTE3 HH(OPMALHH, o pea p TOYKE, BBIYMCIICHHUE ( ), N
. VHKITUH HECKOJIbKHUX BOITPOCHI Ne
MPUMEHSATHh CUCTEMHBIN IIOMWA QUTYPEL, ATHHBL 1-9)
NEPEMECHHBIX nIyru, oobeMa Tesa
MOAXOJ JIJIsl PEIICHUS
BpAIEHUS C TOMOIIbIO
MOCTaBIICHHBIX 33734 OTIPE/IENIeHHOTO
WHTETpasIa, HaX0XKJICHUE
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0€3yCIIOBHOTO U
YCIIOBHOTO IKCTPEMyMa
(GYHKIINN HECKOIBKUX

HEePEMEHHbIX
NYK-1.2. Ymeer [TpousBoanas GpyHKINU Ipunanue Tectsl
OCYIIECTBIIATH MOKCK, Vccnenosanue Qynximii u YKOHOMUHYECKOTr0 cMpiciia | (TeCTOBBIC
KPUTHYECKHil aHAIIN3 1 gOCTpoeHHe FPE“PHKOB HOHSTHUSIM IIPOU3BOAHAS, ZalllellHHﬂ N9
IpeAeICHHBIN HHTErpall i -11), 3auér
cuHTe3 HH(OpMALHH, pen p OIIpEACIICHHBIN UHTETpall, ),
. OyHKIUH HECKOJIBKUX 6e3yCIIOBHEII I (Bompocer Ne
IPUMEHATh CHCTEMHBIN N 10-27
IICPEMCHHBIX YCIIOBHBIN 3KCTPEMYM -27)
TTOAXOM JUTL petticHuA (GYHKIMH HECKOJIBKUX
IIOCTaBJICHHBIX 3a/1a4. APTYMEHTOB
NYK-1.3. Brageer [TpousBoanas GpyHkunU BLIUMCIICHHE Tectsl
IPaKTHYECKHUMU HccnenoBanne GyHKUUA 1 npou3BoxHoit pynkuun | (TECTOBBIC
HaBbIKAMHU TIOMCKa, HOCTpOeHHE rpaduKoB 3agaHus No

KPUTUYECKOTO aHAIN3a U
CHHTE3a HHPOpPMaLIUH,
HNPUMEHEHHS CHCTEMHOTO
MI0JIX0/1a ISl PEIICHUS
IIOCTABJICHHBIX 3314

OnpeneneHHbIil HHTErpa
OYHKIMH HECKOIBKUX
MIePEeMEHHBIX

OJIHOTO apryMeHTa B
TOYKE, BHIYHUCIICHHUE
IoImaau GUrypsl, JJIMHbI
nyru, oobeMa Tesna
BPALLEHUS C TIOMOIIbIO
OIPEIEIEHHOTO
MHTErpajia, HaXoXKIeHue
0€3yCIIOBHOTO U
YCIIOBHOTO 3KCTPEMYyMa
(GYHKIIMM HECKOJIBKUX
EepPEMEHHBIX

12-15), 3auér
(Bompochr Ne
28-31)

7.2.I1lepeveHnb BONPOCOB /151 MOATOTOBKH K MPOMEKYTOYHOM aTTeCTALMH 3a4eTy

O IANN B WLWN —

— = = = \O
A LW = O

. HUncnoBas mociie10BaTeaIbHOCTD U €€ MPeeiL.
. Ilpenen ¢ynkuuu. OCHOBHBIE TEOPEMBI O Mpeieiax.
. IlepBbIi1 3aMeuaTeIbHbIN Npeaes.
. Bropoii 3ame4aresbHbIN Ipeell.
. HenpepriBHOCTh QyHKIIMN. Kitaccudukanus Touek pa3pbiBa.

. IIponsBoaHas. ' eoMeTpUYECKUN CMBICII IIPOU3BOJHOM.

. Teopema o cBsizu quddepeHIMPyEMOCTH U HENTPEPHIBHOCTU (DYHKIIUHU B TOUKE.
. IIpon3BO/IHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.
. OCHOBHBIE TEOPEMBI O TPOU3BOHBIX.

. Teopemsr Ponns, Jlarpanxka, Komm. @opmyna Teiinopa (6e3 qoka3arenbcTsa).
. [IpaBuno Jlonurans.

. Teopema o cBsi3u 3HaKa MPOU3BOJHON C MOHOTOHHOCTBIO (DYHKIIUH.

. Okctpemymbl pyHKIIMH. HeobxonrnMoe 1 10cTaTOuHOE YCIIOBUE SKCTPEMyMa.

. Beinmykocts u Boruytocts pyHKIMHU. Teopema o CBA3M 3HaKa BTOPOU MPOU3BOTHOM C

BBIIYKJIOCTBbIO M BOTHYTOCThIO. ToukM neperuoa.
15. AcumnroTsl pyHkumu. HaxoxieHne BepTUKaIbHBIX, HAKJIOHHBIX U TOPU30HTAIBHBIX aCUMIITOT.
16. YacTtHble NpON3BOAHBIE PYHKIIMI HECKOJIBKUX MEPEMEHHDIX.

17. KacarenpHas I0CKOCTb U HOpMaJib K IOBEPXHOCTHU.

18. I'pagueHT 1 Npou3BOAHAS 110 HAMPABJICHUIO.
19. DxcTpemyM GYHKLINHU IBYX EPEMEHHBIX.
20. YcnoBHBIHM SKCTpeMyM (DYHKITMH HECKOJIBKHUX TIEpeMEeHHBIX. MeTon MHOKUTENeH Jlarpanka.

21. IlepBooOpa3nas ¢pynkiuu. HeonpenenéHHbIi HHTETpal U €r0 OCHOBHBIE CBOMCTBA.
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22. Meron BHeceHus oA quddepeHnuan 1 moACTaHOBKA B HEOTPEIeIEHHOM HHTErpaJe.

23. UaTerpupoBaHue 1o 4acTsAM B HEONIPEAEIEHHOM UHTETpaJle.

24. PaznorxeHre MpaBUIILHBIX PAIMOHAIBHBIX APOOEH Ha dJIeMEHTapHBIC IPOOH.

25. VlHTerpupoBaHue 3J€MEHTapHBIX ApO0ei TpeX THUIIOB.

26. OnpexaeneHue onpeAea€HHOro UHTErpaa. ['eoMeTpruYecKkuil CMBICH ONPEIEeIEHHOTO HHTErpaa.
277. OCHOBHBIE CBOMCTBA ONPEAEIEHHOIO HHTErpaa.

28. Teopema 00 uHTETpase C IEPEMEHHBIM BEPXHUM IIPEICIOM.

29. ®opmyna HeroTona-JlelibHuna.

30. Brrunciienue JJIMHBI IyTH IJI0CKOM KPUBOM € TIOMOIIBIO OMPEICIEHHOrO HHTErpasa.
31.Beruncnenue o0bEMa Tella BpallleHus C OMOILBIO OMpeIeIEHHOr0 HHTerpaa.

7.3. IlpumepHbIe TeCTOBbIE 321aHUA
JJISE KOHTPOJIsi (MOHMTOPUHIA) Ka4eCTBAa YCBOEHHUSI MATEPUAJIa B T.4. B PAMKAaX Py0eKHOI0
KOHTPOJIsI 3HAHUIT?

1. BeraucauTs npenea lin(l) M
b ol X
| a. 2 | b. 6 | c. 3 |d 5 |
2. Haittu TO4YKHM paspbiBa Xx—5
dbyHKIIMT Y Y —x—6
| a. 2;3 |b. -2;3 |e. 1;4 | d. 2; -4 |
3. HaiiTu 3HayeHUE IPOU3BOAHOMU y=3-— 1 +x+2-x24+3 B TOUKE
dyHKIINHN x X3 1.
| a. 10 |b. 15 e 5 |d 23 |
4. HaiiTu 3HayeHue IIPOU3BOAHOMN 2 3-x _
byHKIHH y=sin®— B TOYKE X = TI.
| a. 1 [ b. -1 [ c. 0o |d. 2 |
5. OnpeneanTs HauboAbIIIEE 3HAYECHUE y=—2-x4+4-x+2
dyHKIUHU
| a. 0 | b. 2  c. 4 |d. 6 |
6. HaiiTu 3HaYeHUE TAHTE€HCA yraa 10
HaKAOHa KacaTeAbHOH K rpaduKky Y= % +5 B TOYKeE 1.
dyHKINHU
| a. 5 | b. 10 |e. 15 | d. 20 |
7. HatiTu Hauboablilee 1 HauMEHbIIIee 2
y=3'x—x
3Ha4YeHue (PYHKIINU
Ha oTpe3ke —2<x <
3.
a. 3 (mauboabniee 3HauyeHue); -20 (HauMeHbIllee 3HaYEHHE)
b. 2 (mauboabliee 3Ha4YeHUe); -18 (HauMeHbIllee 3HaYEeHHeE)
C. 1 (Hamboabliiee 3HaUeHUe); -19 (HauMeHbIllee 3HAYECHHE)
d. 4 (mauboablilee 3Ha4YeHHeE); -16 (HanMeHblllee 3HAYEHUE)
8. HatiTu TaHreHC yraa HaKAOHHOUM aCHUMIITOTHI K I'pauKy x3+4
bysxunn V=7
| a. 4 | b. 1 | c. 10 |d. 5 |
9. Haiitu abcrmcen! Todyek neperuda rpadpuka 30—
byHKIIMH ¥ pach y=V1-x2.

2 PyGesxHbIi KOHTPOJIb 3HAHUH POBOJMTCS [T 00YYaIOMIUMXCS OUHON (POPMBI OOYIEHUS U OLIEHUBAETCS 110 IIKAJIE
«3aveT»\ «HE 3aUTCHO
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 a. 1,0 |b. 0;1 |e. 2;-1 |d. 1;-2 |

10. CKOABKO ACHUMIITOT UMEET x%*—1
byHKIHS Y=
| a. 0 | b. 1 | c. 2  |d. o |
11. Ha#iTuMHTEepBaAbl 3HAKOIIOCTOSHCTBA U HYAU _ 2x—1
dyHKIIH Y= (x— D%
a. y>0 nopu xE€ (0;+0);y<0 npu x € (—; 0); HyAu (PyHKIIUHU
OTCYTCTBYIOT

b. v>0nopu x€ (1/2;400);y<0 npu X € (—0;1/2); x=1/2
c. y>0Onopuxe€ (1;+90);y<0 npu X € (—0;1); x=1
d. vy>0 nopu x€ (2;+);y<0 npu x € (—x; 2); x 2

12. Ha#TuUTOYKHU 3KCTpeMyMa x3
pyHKImm f(x) = 5x — 3
| a. -3;5 |b. 0;3 e 0;5 |d. 3;5 |
13. Ha#tTuuHTEpBaAbl BO3paCTaHUs U yObIBAHUS (x* —1)
(PyHKLHH )]
a. dyurnusa yosiBaeT (—o0; 1) U (1; )
b. ®yuknwuga yowsiBaert (0;00), pyHKIMSS Bo3dpacTaet (-0;0)
c. dyukImsa yorrBaet(-0;0), pyukiug Bo3pactaet (0; o)
d. &dynkuug Bo3pacraet (—0;1) U (1; )
14. Hat#iTmabcriucer! Todek neperuba (pyHKIIUU y= (xzx——l)
| a. -1;0 | b. 0;1 |e. -1;1 | d. -1;0;1 |
15. HaiiTu MHTEPBAABI BLIITYKAOCTH U x3
BOTHYTOCTH (PYHKITUH Y= r—1)

a. Brimykaasa Ha (0;00); BoruyTada Ha (-90;0)
b. Breimykaas Ha (—0;0); BorgyTasa Ha (0; o)
c. Bemyxkaasg Ha (—oo; —1) U (1; o0); BorgyTad Ha (—1; 1)
d. Bsemyrkaadg Ha (—1;1); BorgyTad Ha (—o0; —1) U (1; o0)

7.4. Onucanue noxkasarejed 1 KpUTEPHEB OLCHNBAHUSA C(POPMUPOBAHHOCTH KOMIIETEHIIMI HA
PA3JIHYHBIX 3TANaX UX GOPMHUPOBAHKS; IIKAJIBI M NPOLEAYPHI OLCHUBAHUSA

7.4.1. BonipocoB u 3aaHuii 1J151 TeKylleil U MPOMeKYTOYHOI aTTecTaluu

[Tpu onieHKe 3HaHUHN YUUTHIBAETCS YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIHIA:

1. VYpoBeHb YCBOGHHUS TEOPETUYECKHX IMOJOXKEHUH JUCHMIUIMHBI, TPaBHIBHOCTh
(hOpMYTUPOBKH OCHOBHBIX MOHSATHN U 3aKOHOMEPHOCTEH.

2. YpoBeHb 3HaHMs (PaKTHUECKOT0 MaTepuana B 00beMe MPOrpaMMBl.

3. Jloruka, CTpyKTypa ¥ TpaMOTHOCTh M3JI0KEHUS BOITPOCA.

4. YMeHue cBs3aTh TEOPHIO C IPAKTUKOM.

5. YMenue nenath 0000IICHHS, BRIBOLI.

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

Ouenka Kpurepuu BbicTaBJICHUS] OLICHKHU

3auTeHo CTyaeHT N0MKeH:

- MPOJAEMOHCTPUPOBATH 00IIee 3HAHNE U3y4aeMOro MaTepuaa;

- IOKAa3aTh 00IIee BIIaJICHUE MOHATUIHHBIM aNlapaToM TUCITUTUINHEI;

- YMETh CTPOHUTH OTBET B COOTBETCTBHH CO CTPYKTYpPOH H3JIaraemMoro
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BOIPOCA;
- 3HaTh OCHOBHYI0 pPEKOMEHAYEMYIO MpOrpaMMoi  y4eOHYIO
JUTEpATypy.

He 3aureno

CTyneHT AEMOHCTPUPYET:

- He3HaHHEe 3HaYUTEIbHOM YacTH MPOrpaMMHOI0 MaTepHala;

- HE BJIa/ICHUE OHATUMHBIM aIapaToM AUCLUIIINHBL

- CYLLIECTBEHHbIE OLIMOKU IIPU U3JI0)KEHUHU YUeOHOIro MaTepuana;

- HEYMEHUE CTPOUTb OTBET B COOTBETCTBUM CO CTPYKTYpOH
U3J1araeMoro BoIIpoca;

- HEYMEHME JIeN1aTh BBIBOJIBI 110 U3J1araéMOMY MaTepuay.

7.4.2. [lucbmeHHO# padoThI (3cce)

IIpu oLleHKE yUUTHIBACTCA:
1. IIpaBHIIbHOCTH OOPMITIECHUS.
2. YpoBeHb c(hOpMHPOBAHHOCTH KOMIICTCHIIUH.
3. YpoBeHb YCBOCHHSI TCOPETHUECKUX MOJIOKEHUN TUCIMILTUHBI, MPaBUIBHOCTH (HOPMYIUPOBKU
OCHOBHBIX TOHSTHH ¥ 3aKOHOMEPHOCTEH.
4. YpoBeHb 3HaHUS (DAKTHUECKOTO MaTepuaia B 00beMe IporpaMMBbl.
5. Jloruka, CTpyKTypa ¥ TPaMOTHOCTh U3JI0KEHUS TUCBMEHHOH pa0OTHI.
6. [TonHoTa M3noXkeHus MaTepuana (pacKpbITHE BCEX BOIPOCOB)
7.Mlcionp30BaHre HEOOXOIUMBIX HCTOYHUKOB.
8. YMeHue cBsI3aTh TEOPUIO C IPAKTUKOM.
9. YMenue nennatb 0000ICHMS, BRIBOIEI.

Tabauya 7.4.2.1
[IIxana onmeHnBaHHUA ICCe

Onenka

KpnTepml BbICTABJICHHUS OLICHKU

3auTeHo

CTyaeHT n0omKeH:

- MPOAEMOHCTPHPOBATH 00IIIee 3HAHUE U3y4aeMOT0 MaTeprana;

- IOKa3aTh 001Iee BIaIeHUE MOHATUIHHBIM allapaToOM TUCIUTUINHEI;

- YMETh CTPOHTH OTBET B COOTBETCTBHH CO CTPYKTYPOW H3JIaraeMoro
BOIpOCA;

- 3HATh OCHOBHYIO PEKOMEHJYEMYI MpOrpaMMON  y4eOHYIO
JTUTEPaTypy.

He 3aureno

CTyneHT AeMOHCTPUPYET:

- HE3HAHME 3HAYUTENIBHOM YacTH MPOrpaMMHOI0 MaTepraa,

- HE BJIa/ICHNE NOHSATUWHBIM aIapaToM JAUCHUIIINHBL

- CYILIECTBEHHBIE OLIMOKU MIPU U3JI0KEHUHU YUeOHOTro MaTepuana;

- HEyMEHUE CTPOUTh OTBET B COOTBETCTBHH CO CTPYKTYpoOil
M3JIaraéMoro BOIpoca;

- HEyMEHHeE JIeaTh BBIBOJIBI 110 U3JIaraéMOMy MaTepuaiy.

7.4.3. TectupoBanue

Kpurepun oueHnBaHus TECTUPOBAHUSA Tabnuya 7.4.3

Ouenka

Mlxana

OTJIINYHO

KonngecTBo BepHbIX 0TBETOB B MHTEepBase: 85-100%

Xopomo

KonmgecTBo BepHBIX 0TBEeTOB B MHTEepBane: 71-84%

YI[OBHCTBOPI/ITCJ'ILHO

KosingyecTBO BepHBIX OTBETOB B HHTEepBase: 65-70%

HeynosnerBopurenbHo

KonndecTBo BepHBIX 0TBETOB B HHTepBasie: 0-64%

3aureHo

KosimgyecTBO BepHBIX 0TBETOB B MHTEepBase: 65-100%

He 3auteno

KonnyecTBo BepHBIX 0TBETOB B HHTEepBasie: 0-64%
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7.5 METOJUYECKHUE MATEPUAJIBI, OIIPEJAEJISIFOILUE ITPOLIELY PbI
OLIEHUBAHMS 3HAHWUI, YMEHHUI, HABBIKOB U (UJIN) OIIBITA
JNESITEJIbHOCTH, XAPAKTEPU3YIOILUX ITAIBI ®OPMUPOBAHUSI
KOMIIETEHLUIA.

Kauecmeo  3nanuii  XapakTepu3yercsi  CIIOCOOHOCTbIO  OOydYarollerocss  TOYHO,
CTPYKTYPUPOBAHHO U YMECTHO BOCIIPOM3BOANUTH HH(POPMAITHIO, TIOIYYEHHYIO B IIPOIECCE OCBOCHHS
JUCLUIUIMHBL, B TOM BHJE, B KOTOPOM OHa Oblla H3JI0)KEHAa B Y4eOHOM U3JaHMU WU
IIPEIoIaBaTeNeM.

Ymenun, xax mnpaBuno, (GOpMHPYIOTCS HaA 3aHIATHIX CEMHHAPCKOTO THUMA. 3agaHus,
HalpaBJICHHbIE HAa OLIEHKY YMEHHH, B 3HAYUTENBbHOM cTemeHu TpeOyroT oT oOyuaromerocs
MPOSIBJICHUSI CTEPEOTUITHOCTH MBIIUICHUS, T.€. CIIOCOOHOCTH BBINOJIHUTH PabOTy MO oOpasuam, ¢
KOTOpBIMH OH paboTan B mnpouecce oOyuenus. IlpenogaBarens ke OLEeHUBAET CBOEBPEMEHHOCTb U
MPAaBUIHLHOCTH BBITIOJTHEHUS 3a/1aHHSL.

Hagviku - 3TO yMeHUs, pa3BUTbIE U 3aKPEIJICHHbIE OCO3HAHHBIM CaMOCTOSATEIbHBIM
TpyaoM. HaBbiku (GOpMHPYIOTCS TPH CaMOCTOSITEIBHOM BBIOJHEHHH CTYIEHTOM IPAKTHKO -
OPMEHTUPOBAaHHBIX  3aJlaHUH, MOJIEIIUPYIOIIUX peleHue UM TIPOU3BOJICTBEHHBIX,
COIMOKYJIBTYPHBIX W TIPAaBOBBIX 3a7ad B COOTBETCTBYIOIIEH o00nacTu mpodeccHnoHaTbHON
NesTeIbHOCTH, KaK MPaBUJIO, MIPU BHIIOJIHEHUH JOMAIIHUX 33JaHUM, KYpCOBBIX IPOEKTOB (pador),
HAYYHO-HMCCIIEIOBATEIBCKUX PA0OT, MPOXOXKACHUHN TPAKTHK, MPU pabOTe MHIUBUAYAIHHO WIH B
coctaBe rpymmnbl M T.JA. Ilpu 3TOM CTyaeHT MOCTaBiI€H B YCJIOBUSA, KOTJa OH BBIHYXKJIEH
CaMOCTOSITENIHO (TBOPYECKH) MCKaTh IYTH M CPEJCTBA JUIsl pa3pellieHusl MOCTaBJIECHHBIX 3aJad,
CaMOCTOSITEJIbHO IUIAHUPOBaTh CBOK pPabOTy W aHAIU3UpPOBaTh €€ pe3ysbTaThl, NPUHUMATH
OIlpe/ieJIEHHbIE PELIEHHUS B paMKaX CBOMX ITOJIHOMOYHI, CaMOCTOSTEIbHO BEIOUPATh apryMEHTALII0
U HECTH OTBETCTBEHHOCTb 3a IPOJENAaHHYIHO paboTy, T.€. MPOSIBUTH BIIAJCHUE HABBIKAMHU.
B3aumopeiictBue ¢ mpenogaBaTeNieM — OCYLIECTBISIETCS MEPUOAUYECKH [0  3aBEPLICHHUIO
OIpEeJIeJIEHHBIX 3TanoB padOThl M MPOXOJUT B BHUJE KOHCynbTauui. Ilpu oueHke BiageHHs
HaBbIKAMU TIPEIO/aBATEIEM OLIEHUBAETCS HE TOJBKO MPABUIBHOCTh PELIEHUS BBIMOJIHEHHOIO
3aJJaHusd, HO M CHOCOOHOCTh (TOTOBHOCTh) OOYYaOLIErocs pemarh MOJO0HbIE MPAKTHUKO-
OpUEHTHPOBAHHBIE 3aJaHUSl CAMOCTOSITENILHO (B MEPCIEKTHBE 3a CTEHAMM BYy3a) M, IJIaBHBIM
o0pa3zoMm, crnocoOHOCTh OOyyaromerocss OOOCHOBBIBaTbH M apryMEHTHPOBATh CBOM DELICHUS U
MIPEI0KEHUSI.

Yemuoui  onpoc - 310 mponenypa, OpraHM3OBaHHAas Kak croenuanbHas —Oecena
MpenoaaBaTelis ¢ rpynmnoi odydaronmxcs (PpoHTaTBHBIN OMPOC) WIH C OTACIBHBIMU CTY/IEHTAMH
(MHOUBHyaJ bHBIH OMpOC) C IIENIbI0 OLEHKH CHOPMUPOBAHHOCTH y HHMX OCHOBHBIX MOHSATHH H
YCBOEHHUS yueOHOT0 MaTepHarna.

Tecmut sBrsitoTCs MpocTeiiieil popmMa KOHTPOJIS, HANpaBlieHHAs Ha MPOBEPKY BIIAJACHUS
TEPMUHOJIOTHYECKUM  almapaToM, COBPEMEHHBIMH WH(POPMAIMOHHBIMUA TEXHOJOTHSAMH W
KOHKPETHBIMU 3HAHUSMH B OOJIACTH (pYyHAAMEHTAJIBHBIX M MPUKIATHBIX JUCHHUILIMH. TeCT MOXeT
MPEIOCTABIIATh BO3MOXKHOCTh BbIOOpa M3 IMEpPEYHS OTBETOB; OJIMH WJIM HECKOJIBKO MPaBHIBHBIX
OTBETOB; YaCTOTa TECTUPOBAHUS ONPEACIACTCS MPEo1aBaTeNIeM.

Ilpakmuueckue 3anamusa - ocobast GopMa coueTaHus TEOPUU U MPAKTUKU. VX Ha3HaueHue
— yrayOneHue npopabOTKHM TEOPETHUYECKOro Marepuana TMpeAMeTa IyTeM peryjsipHOd H
IUTAHOMEPHON CaMOCTOSITENNbHOM paboThl  oOydarolmuMcsl Ha MpOTsDKEHUH Beero Kypcea. Iponecc
MOJrOTOBKM K MPAKTUYECKUM 3aHATHSAM BKJIIOYACT M3y4deHHE 00sA3aTeNbHOM M JIOTOJHUTEIbHON
JUTEepaTypel MO paccMaTpuBaeMoMy Bompocy. HemocpeacTBeHHOE MpOBEIEHHE MPAKTHYECKOTO
3aHATHS MIPENOIaraeT:

WHIUBUAYAJIbHbIE BBICTYIUICHHS] OOYYaloIUXCSl € COOOUICHUSIMH IO KaKOMYy-JIHOO BOIpPOCY
u3ydyaeMoi TeMbl, (DpPOHTAIbHOE OOCYXJIEHHE paccMaTpuBaeMoil mpoOiaeMbl, 00O0OIIEHUS U
BBIBO/IbI, pEILICHHUE 3a]a4 ¥ YIPAXXHEHUH 110 00pa3Ly.
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PA3JEJ 8. METOJAUYECKHUE YKA3AHUS JJISI OBYYAIOIIAXCS IO OCBOEHUIO JIUCIUATIIMHBI

8.1. MeTonnyeckne peKOMEeHIAIMH M0 HANIMCAHUIO 3CCe

Dcce(oT hpaHITy3CKOro €ssai — OIbIT, HAOPOCOK) — JKaHpP HAYYHO-ITYOIHUIIMCTHIECKOM
JTUTEPATYPhI, OTPAKAIOIIHNIA TOTIEPKHYTO-UHIUBUIYATHHYIO MMO3UIIUIO0 aBTOPA IO KOHKPETHOM
npobieme.

['maBHBIME OCOOCHHOCTSAMH, KOTOPBIE XapaKTEPU3YIOT 3CCe, SIBISIOTCS CIEAYIOIINE
TIOJIOYKCHHS:

e coOCTBEHHAsl TMO3UIMS O0S3aTENBHO JOJDKHA OBITh apryMEHTHPOBAHA M IMOJKpEIUICHA
3aKOHAMHU, ABTOPUTETHBIMH TOYKAMH 3PCHUSMHU W 0a3upoBaThcs Ha (DyHIAMEHTaIbHOW HayKe.
HeGonpmoit 06bem (4-6 crpanuil), ¢ oQOPMIIEHHBIM CIIUCKOM JIMTEPATyphl M CHOCKaMH Ha €€
UCIIOJIb30BaHUE.

® CTWIb  MBIIOKEHHS  —  Hay4HO-HCCIIEIOBATCIBCKUH, TPeOYIOLMA  YETKOH,
MOCJICIOBATEIbHOM W JIOTUYHOW CHCTEMBI JIOKA3aTENIbCTB; MOXKET OTJIMYAThCS OOpPa3HOCTHIO,
OPUTHHAIILHOCTHIO, a(OPUCTUIHOCTHIO, CBOOOHBIM JIGKCHYECKUM COCTABOM SI3BIKA.

® JCCIICIOBAaHUE OTPAHUYMBACTCS UETKOW, JIAKOHUYHOW MPOOJIEMONW C BBISBICHHEM
MPOTHUBOPEUU U pa3pelIeHUeM dTHX IIPOTUBOPEYUI B IaHHOW padoTe.

8.2. MeToan4yeckne peKOMeHIAIMHU 110 UCIOJIb30BAHUIO KeiicoB

Ketic-memoo (Casestudy) — MeTO/1 aHaTN3a peaIbHOM KHU3HCHHOM CUTYAIMH, OITMCAHHE
KOTOPO¥ OJHOBPEMEHHO OTPaKaeT HE TOJIBKO KaKyH-JIM0O MPAKTUYECKYIO MPOOIeMy, HO U
aKTyaJIU3UPYeT ONpPeACIICHHBI KOMIUICKC 3HAHUH, KOTOPBI HEOOXOIUMO YCBOUTH ITPU
paspenieHuu AaHHO# nmpobaemsl. [Ipu 3ToM cama npobiema He UMeeT OJJHO3HAYHBIX PEIICHUH.

Keiic kak METOJ] OLICHKM KOMITETEHIIUM JIOJDKEH YAOBIECTBOPSATH CICAYIOIIUM TPEOOBAHUSAM:

— COOTBETCTBOBATH YETKO MMOCTABJIECHHOM 1I€JIM CO3/IaHNs;

— UMETh MEXAUCITUIUTMHAPHBIN XapaKkTep;

— MMETb JJOCTATOYHBIH 00beM MEPBUYHBIX U CTATUCTUYECKHUX JAHHBIX;

— UMETh COOTBETCTBYIOIIMK YPOBEHBb CIIOXKHOCTH, WITIOCTPUPOBATH TUITHMYHBIE CUTYAIIHH,
UMETh aKTyaJIbHYIO MPoO0JeMy, MO3BOJISIONIYI0 MPUMEHUTh Pa3HOOO0pa3Hble METO/Ibl aHaIK3a MpU
MTOUCKE PEIICHUS, UMETh HECKOJIBKO PEIICHUA.

Kelic-MeTo/1 OKa3pIBaeT COIEHCTBUE PA3BUTHIO YMEHUS PelIaTh MPOOIEMBI C Y4ETOM
KOHKPETHBIX YCJIOBUH U NP HATMYUU (akTrdeckoil nHpopmaruu. OH pa3BUBAET TaKue
KBaJIM(DUKAIIMOHHBIE XapaKTEPUCTHKH, KaK CIOCOOHOCTH K MPOBEACHUIO aHATN3a U IUarHOCTUKU
npo0JeM, yMeHHE 4eTKO (POPMYyIUPOBATh U BBICKA3bIBaTh CBOIO MO3UIIMIO, YMEHUE 00IIaThCs,
JTUCKYTUPOBATh, BOCIPUHUMATH U OLIEHUBATh HHPOPMAIIUIO, KOTOPasl MOCTYMAET B BEpOATbHON U
HeBepOanbHOU Gopme.

8.3. TpeGoBaHus K KOMIIETEHTHOCTHO-OPHEHTHPOBAHHBIM 3aJAHUAM
AJIS1 IeMOHCTPALMHU BbINOJTHEHHUS NPO(ecCHOHAIBHBIX 32124

KoMIeTeHTHOCTHO-OpHEHTHPOBAHHOE 33JJaHHE — ITO BCET/Aa MPAKTUIECKOE 3a/IaHuE,
BBINOJIHEHHE KOTOPOT'O HALIEIEHO Ha IEMOHCTPUPOBAHUE JTOKA3aTEIbCTB HATMYHS Y 00yJatoIuXcs
c(hOpMUPOBAHHBIX KOMIETEHIIMH HEOOXOIUMBIX J1J1s1 OyAyIIel npodeccuoHalIbHOM 1eATeTbHOCTH.

KoMneTeHTHOCTHO-OpUEeHTHPOBAHHBIE 3ajaHUsl OBIBAIOT Pa3HbIX BU/IOB:

® HampaBJIeHHbIE Ha IOATOTOBKY KOHKPETHOTO NPaKTUKO-OPHEHTHPOBAHHOTO IPOIYKTa
(pa3paboTKa CTPYKTYphI TOCYIapCTBa, pa3paboTKa CUCTEMBI IIEHHOCTEH 0011ecTBa U Ip.);

® QHAJUTUYECKOTO M JAMArHOCTMYECKOTO XapaKTepa, HAalpaBlICHHbIE HAa aHAIM3 Pa3IMUHBIX
aclieKTOB M MIpoOJeM yIpaBlIeHYECKOH JeATeTbHOCTH (aHAIM3 BHEIIHEW MOJMTUYECKOH
OOCTaHOBKM, aHAJIM3 BHYTPEHHEW MOJIUTUYECKOH OOCTAHOBKM B pa3IMYHbIC NEPUOJBI Pa3BUTHUSA
PYCCKOIo rocyiapcTBa U T. 11.);
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® CBS3aHHBIC C BBINOJHEHHEM OCHOBHBIX MpodeccnoHanbHbIX (GYHKIHUI (BBIIOJIHEHHE
KOHKPETHBIX JICUCTBHH B paMKax BuIa TPOo(YEeCCHOHATBLHON JCATEIBHOCTH, HaIpUMED,
dbopMynMpOBaHME MHCCHM M IEJeH TrocynapcTBa Ha MEXKIYHAPOJHOW apeHe B pa3iinyHbIe
HCTOPUYECKHE MEPUOJIBI U T. II.).

PA3JEN 9. YYEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE
OBECIIEYEHHME JUCIOUITIMHBI

Ocnognas

boponuna, E. b. Maremarnueckuit ananu3 [ IneKTpoHHBIN pecypc] : yueoHoe nmocodue / E. b.
Boponnna. — 2-e u3a. — DneKkTpoH. TekcToBble nanHbie. — CapatoB : Hayunas kuura, 2020.
— 159 ¢. — 978-5-9758-1745-7. — Pexxum pocryma: http://www.iprbookshop.ru/81022.html
Kupsbsnosa, JI. B. Matemaruueckuii anaius. Teopust 4MCIOBBIX PsAIOB [DIEKTPOHHBIN pecypc]|
: koHcnekt jekuuii / JI. B. KupesnoBa, T. A. ManeeBud, A. I'. MsICHUKOB. — DJIEKTPOH.
TEKCTOBBIE JaHHbIE. — M. : MOCKOBCKUI rOCYAapCTBEHHBIN CTPOUTENbHBIA YHUBEPCUTET, Al
ITu Op Menua, ObC ACB, 2019. — 103 c. — 978-5-7264-1802-5. — Pexxum nocrymna:
http://www.iprbookshop.ru/74476.html

brikoBa, O. H. Maremaruueckuit ananusz. Yacts 1 [DaekTpoHHBIH pecypc] : yuebHOe ocobue /
O. H. beixoga, C. 0. Konsirua. — DneKTpoH. TEKCTOBbIE JaHHbIe. — M. : MockoBCKuit
MeJarornyeckuil rocyqapcTBeHnblil yausepeurer, 2018. — 120 ¢. — 978-5-4263-0391-1. —
Pexxum noctyna: http://www.iprbookshop.ru/72501.html

Hononnumenvnasn

Mapaxosckuii, A. C. Matemaruueckuii aHaiu3. HTerpanbHOe UCUUCIEHHUE [ DIEKTPOHHBIN
pecypc] : mpaktukym / A. C. MapaxoBckuii, A. H. benami. — DnekTpoH. TEKCTOBbIE JaHHbBIE. —
Craspomno:s : CeBepo-KaBkasckwii henepansubiii ynusepeuter, 2018. — 160 ¢. — 2227-8397.
— Pexxum gocrtymna: http://www.iprbookshop.ru/62846.htmi

VY4eOHo-MeTonuYecKoe rnocodue no AucuumnianHe MaremaTtrka. MareMaTH4ecKuil aHamus.
Yacte 1 [DnexTpoHHsIil pecypc] / coct. A. B. BnacoB. — DneKTpoH. TEeKCTOBbIE JaHHbIE. — M.
: MOCKOBCKHH TEXHHUYECKHI YHUBEPCUTET CBSI3M U nHpopmatuku, 2018. — 26 ¢. — 2227-8397.
— Pesxum moctyma: http://www.iprbookshop.ru/61491.html

IMepeyenr WHPOPMANMOHHBIX TEXHOJIOTH, HCIOJb3YeMbIX TMPH OCYIIECTBJIECHUH
00pa30BaTeIbLHOIO MPOIecca 1Mo TUCIUTLINHE

Humepnem-pecypcul, cospemennvie npogheccuonanvuvie 6azvl 0aHHbBIX, UHPOPMAYUOHHO-
CHpPaBoUHblEe U NOUCKOGbLE CUCHEMbL

Hnmepnem-pecypcet,

Opranu3anus 6e30nacHOCTH U coTpyaHudectsa B EBporne: http://www.osce.org/
Opranmzanus O0beMHEHHBIX HaIMiA: hitp://www.un.org/

Opranu3anus o bezonacHoctu u Cotpyanuuectsy B EBporie: WWw.0sce.org
Cosert EBpombr: hitp://www.coe.int

TOHECKO: http://www.unesco.orq

cospemennvle npogheccuonanvuvie 6azvl OAHHBYIX,

BcemupHnas opranuzamus 3apaBooxpanenust: http://www.who.ch/
BcemupHnas ToproBast opranu3sarys: WWWw.wto.org

EBporneiickuii mapnamenT: http://www.europarl.eu.int
Esponeiickuii Coro3: http://.europa.eu.int

MexnyHaponHas opranu3zanus Tpyaa: http://www.ilo.org

um[)opmauuonno-cnpaeounbte U ROUCKO6ble cucmembal

3BC «IPRsmarty http://www.iprbookshop.ru
CmpaBounas npaBoBas cucrema «KoncymnprantlLmrocy: http://www.con-sultant.ru
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KOMNEKT JJUIEH3UOHHOT' O NPOTPAMMHOI'O OBECIIEYEHUSA

Microsoft Open Value Subscription mns pemennii Education Solutions Ne Tr000544893 or
21.10.2020 . MDE Windows, Microsoft Office u Office Web Apps. (cpok neiictBust mo 01.11.2023
r.)

AnTtHBHpycHOe mporpamMMuoe obecreucane ESET NOD32 Antivirus Business Edition
noroBop Ne 1C00-006348 ot 14.10.2022 . (cpok aeictBust go 13.10.2025 )

[TporpamMmmHuoe obecriedeHne «Mupamnonuc» cucreMa BeOMHApOB - JIMIIEH3UOHHBINA JTOTOBOP
244/09/16-x ot 15.09.2016 (Cneuuduranus k Jlunensumonnomy goroBopy 244/09/16-x ot
15.09.2016, ot 11.05.2022 1. ) (cpox aeiictBust 10 10.07.2023 1)

OnekTpoHHas WH(GOpPMALMOHHO-0Opa3oBatenbHast cpega «1C: YHuBepcHTET» IOTOBOP OT
10.09.2018 1. NeITPKT-18281 (6eccpouno)

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

Cucrema tectupoBanus Indigo nunensuonnoe cornamenue (Jorosop) ot 08.11.2018 . NeJI-
54792 (6eccpouHO)

Nudopmarmonno-norckopas cucrema «Koncynsrant [Imoc» - goroBop 06 nHGOpMaimoHHO
nofaepxke ot 26.12.2014, (6eccpouHo)

DnekTpoHHO-0nOMMoTeunas cucrema IPRsmart nmnensunonnsiid gorosop ot 01.09.2022 r.
Ne9489/22C (cpok nerictus o 31.08.2024 1)

Hayunas snextponnas 6ubmmoreka eLIBRARY nunenzuonnsiii joroop SCIENC INDEX Neo
SIO -3079/2022 ot 12.01.2022 1. (cpoxk mevicTBus 1o 27.01.2024 1)

CB000HO pacnipocTpaHsieMoe IIPOrpaMMHoe odecreyeHue
Kommnexkr onnaiin  cepsucoB GNU  ImageManipulationProgram, cBoGogHO
pacmpocTpaHsieMoe IPOrpaMMHOE o0ecIieueHHe

Ilpozpammnoe obecneuenue omeyecmeennozo nPOU3C00Cmea.

[Tporpammuoe obecrnieuerne «Mmuparonucy» cucreMa BeOMHApOB - JIMIIEH3MOHHBINA JTOTOBOP
244/09/16-x ot 15.09.2016 (Crenudukarus k JluieHsnoHHOMY jgoroBopy 244/09/16-x ot
15.09.2016, ot 11.05.2022 1. ) (cpok aeiictBus go 10.07.2023 r.)

DOnexkTpoHHass WH(MOpPMaIMOHHO-00pa3zoBarenbHas cpena «1C: YHuBepcuTeT» IO0TOBOP OT
10.09.2018 1. NeITPKT-18281 (6eccpouno)

Nupopmanmonnas cucrema «llepsoiitbut» cyOnunensuonnsiii gorosop or 06.11.2015 r.
Ne009/061115/003 (6eccpouno)

Cucrema tectupoBanus Indigo nurensuonnoe cornamenue (Jorosop) ot 08.11.2018 . NoJI-
54792 (6eccpouHo)

Nudopmarmonno-nouckosas cucrema «Koucynsrant [lmtoc» - moroBop 06 mHGOpPMAIIMOHHO
noaaepxke ot 26.12.2014, (6eccpouno)

OnexTpoHHO-0MOIMoTeuHass cuctema IPRsmart nmunensunonnsiit gorosop ot 01.09.2022 r.
Ne9489/22C (cpok neiictBus 1o 31.08.2024 1)

Hayunast anektponnas oubnmoreka eLIBRARY muriensnonnsiii qoroBop SCIENC INDEX Ne
SI0 -3079/2022 ot 12.01.2022 . (cpok aeiictBus o 27.01.2024 r.)

PA3JEJA 10. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
Y4eOHast ayuTopus AJis TPOBEICHUS OGopynoBaHue: CHEIHATU3UPOBaHHAS MebOehb
3aHATHI JIEKIMOHHOTO THUIIA, 3aHATHI (mebenp aymutopHas (40 cromoB, 80 cTynbeB,
CEMHUHAPCKOI0 TUIIA, TPYIIIOBBIX U JIOCKa  ayAUTOpHAas  TEpeABUXKHAsA),  CTOJ
VMHAUBUAYaAJbHBIX KOHCYJIbTAIHM, npenojaBaTeis, CTyJ MPenoiaBaTes.
TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON TexHuyeckue cpeacTpa 00yICHHS:
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aTTecTaluu

MEePCOHAIIBHBIN KOMITBIOTEP; MYJIbTUMEANNHOE
000py/IOBaHUE TIIA3MEHHBIN 3KpaH, MYJbT).

ITomenienue aj1st caMOCTOATEIbHOM
paboThI

CrnenunanmusupoBanHas medens (9 cromos, 9
CTYJIbERB), IEPCOHATBHBIC KOMIIBIOTEPHI C
BO3MOKHOCTBIO TIOAKJIFOUCHHS K CETH
«IHTEepHET» U 00ECIIeUeHUEM JIOCTYTIA B
AJIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpey YHHBEpCUTETA
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