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AHHOTALIUA

Hucnummaa  «MaTtematnka. MaTemMaTHUeCKWid aHaIM3» BXOOUT B 0a30BYIO YacTh
o0pa3zoBaTenbHOW NPOrpaMMbl  TOJTOTOBKM  OOydaroImmXxcss 1o  HampasieHuto 27.03.04
«YmpaBlieHHEe B TEXHUYECKUX CHCTEMax» HAMPABICHHOCTh «YTpaBleHHE U WH(POpMATHKA B
TEXHUYECKUX CUCTeMax». JluciumimHa peanusyercs kadpeapoi Nel.

JucnumivHa HareneHa Ha GopMupoOBaHUE Y BBITYCKHHUKA

oOmmenpodecCHOHATBHBIX KOMITETEHITN:

OIIK-1 «crocoOHOCTh MPENCTaBIIATh aJIeKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUH Hay4YHYIO
KapTHHY MHpa Ha OCHOBE 3HaHMsI OCHOBHBIX IOJI0KEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK
U MaTEeMaTHUKH»,

OIIK-2 «crocoOHOCTD BBISBIATH €CTECTBEHHOHAYYHYIO CYHITHOCTH MPOOJIEM, BOSHUKAIOIIUX B
xo0Jie MPo(heCCHOHAIBHON JeSTeIbHOCTH, IPUBJIEKATh Ul UX PEIIEHHS COOTBETCTBYIOIINN (PU3HUKO-
MaTeMaTUYeCKUH armnapar».

CopepxaHue  NUCHUIUIMHBI ~ OXBaTbIBa€T  KpPYr  BOINPOCOB,  CBA3aHHBIX  C
I epeHMaIbHbIM U HMHTErPAIbHBIM HCUUCICHHEM, TEOpUEH MpeaesioB U psAIoB M UX
PUMEHEHHEM.

[IpenoaBanvie AMCUUIUIMHBI TNpEAyCMaTpUBaeT cienyromue (HOpMbl OpraHu3aluu
y4eOHOro MpoLecca: JeKyuu, APAKMmuyeckue 3auAmus, KOHCYIbMAayu, CAMOCHOSMENbHA
paboma obyuarowe2ocs.

[IporpaMMoOii IUCLHMIUIMHBI IPEAYCMOTPEHBI CIECAYIOIIUE BHUJABI KOHTPOJIS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B popMe 3K3aMeHa.

OO01mast TpPyA0€MKOCTh OCBOSHUS TUCHIHUILINHBI COCTABISAET 8 3a4eTHBIX eUHMUII, 288 Jacos.
SI3bIK 0OyUEHUS 110 TUCIUIIIIMHE «PYCCKUM».



1. IlepedyeHnb NJIaHMPYyeMBbIX Pe3yJIbTATOB 00yUeHUsI MO JUCHUIIIIHHE

1.1. enau npenoxaBaHusi AUCHHUILIMHBI
LenssMu TUCIUTIIMHBI SBIISIOTCS:
- (hopMUpOBaHHE Y CTYICHTOB IOHUMaHUs POJIM MaTEMaTHUKH B COBPEMEHHOM MHpE, HayKe U
MPAKTUYECKON AESITETLHOCTH B U30paHHOM CHEeMaIbHOCTH;
- (opmupoBaHuMe y CTYIACHTOB CIIOCOOHOCTH ¥ HaBBIKOB (OpMyIHpoOBaTh H  peIIaTh
npodeccroHaIbHBIE 331241 C HCIIOJIb30BAaHUEM arlapara MaTeMaTHUECKOro aHaIIn3a.

1.2. IlepeyeHb IAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUS MO AUCHHUILIUHE, COOTHECEHHBIX C
IUIAHUPYEeMBbIMU pe3yJbTatamu ocBoenusi OI1
B pesynabrare oOcCBOEHHS UCHUIUIMHBI OOydYaloIIuics JOJDKEeH o005ajaTh CleqyIoIIUMU
KOMIICTCHIIUSIMU
OIIK-1 «crmocoOHOCTh TPEACTABIATh aJeKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHHMHM Hay4HYIO
KapTUHY MHUpa Ha OCHOBC 3HAHUS OCHOBHBIX HOHOX(CHHﬁ, 3dKOHOB U MCTOA0OB €CTCCTBCHHBIX HAYK
U MaTeMaTUKHU»:

3HaTh - IPOCTPAHCTBEHHbIE (OPMBI M KOJMYECTBEHHBIE COOTHOLICHMS OKPYXKAIOIIEro Hac
JIEHCTBUTEIILHOIO MUPA;

YMETb — AaHAJIM3UPOBATH JIOTUKY PACCYKIECHUHN U BBICKAa3bIBAHU;

BJIAJICTh HaBbIKAMHM — BOCHpPUATHUS, OOOOLIECHHS M aHaIu3a WHPOPMALUH, MOCTAaHOBKH LEIH U
BbIOOpa MyTel e€ JOCTHKEHUS;

UMETb OTIBIT JeSITEIbHOCTH — MaTeMAaTHUECKOH (popManu3anuy NpuKIagHbIX 3a/1a4.

OIIK-2 «crocoOHOCTD BBISBISTH €CTECTBEHHOHAYUHYIO CYIIIHOCTH MPOOJIEM, BO3HUKAIOIIUX B X0/
npopECCUOHATIBHON JESITEIbHOCTH, NPHUBJIEKATh Ui MX PELICHHUs COOTBETCTBYIOUIMH (HU3UKO-
MaTeMaTUYeCKUH armnapar»:

3HaTh — OCHOBHBIC TEOPEMbl M METOAbl JU(PHEPEHINATBHOIO M HHTErPAJIbHOTO HCUYUCICHHH,
TEOPUH MPEIEIIOB U PALIOB;

yMeTh — TudepeHIpoBaTh, HHTETPUPOBATh, BBIUUCIATh MPEAETbl U HCCIEI0BATh CXOAUMOCTh
PAIOB;

BJIaJICTh HAaBBIKAMU — BEIOOpA METOJIOB pEIIeHUs MPO(ecCHOHANBHBIX 33134,

UMETh ONBIT [JEATEIbHOCTM — MaTeMaTH4ecKod (opMaln3aluy HNPUKIAAHBIX 3a1ad ¢
UCIIOJIb30BAHUEM METOJ0B MAaTEMaTUYECKOTO aHAIU3A.

2. Mecro qpucuunianHbl B cTpykrype OIl

Jucnunimza He 0a3upyercs Ha 3HAHUSX, paHee MPUOOPETEHHBIX CTYACHTAMHU MIPH U3yYEHUH B BYy3€
KaKuX JIMOO THCIMIUINH.
3HaHMs, TOJy4YeHHbIE TMpPU M3YyYECHUH MaTepuaja JaHHOW JUCHUUIUIMHBI, HMEIOT Kak
CaMOCTOATCIIBHOC 3HAYCHHUC, TAK U UCITOJIB3YIOTCA IMPU U3YUCHUUN APYIUX JUCHUIIIINH:

— Ousuka;

— Maremaruka. Teopusi BEpOITHOCTEH U MaTeMaTUYECKasi CTATUCTUKA;

— IlpuknagHas MexaHUKa;

— Teopernueckas MexaHuKa;

— MopaenupoBaHue CUCTEM YIIPaBIICHUS;

— Maremaruyeckue METO/IbI B yIIpaBICHUH.

3. OoveMm qucuumianubl B 3E/akaneM. uac
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Jannpie 06 o0memM o0beMe AMCUUIUIMHBL, TPYAOEMKOCTH OTACIbHBIX BHJIOB y4eOHOW paboThI MO
IUCUUIUIMHE (M pachpeaeseHue 3TOH TPYA0EeMKOCTH TI0 CeMeCTpaM) MpeICTaBlIeHb! B Tabnue 1

Tabmuua 1 — O6beM U TPYLOEMKOCTh TUCIUILITUHBI

Bun y4yeOHo# paboThHI Bcero TpynoeMKOCTs IO ceMecTpam
Nel Ne2
1 2 3 4
O0mas TPy10eMKOCTh 8/ 288 5/ 180 3/ 108

aucuMniannel, 3E/(gac)

AyoumopHbvle 3auamus, BCETO Jac., 102 51 51

B mom uucne

nexnuu (JI), (dac) 68 34 34
[IpakTHdeckue/ceMuHapcKue 3aHATHS 34 17 17
(IT3), (9ac)

naboparopHsie padotsl (JIP), (dac)

KypcoBoi mpoekT (pabora) (KII, KP),

(gac)

Dk3ameH, (4ac) 99 54 45
Camocmoamenvuasn paboma, BCETo 87 75 12
Bua npoMeKyTOYHOT0 KOHTPOJIS: 9K3., OK3. OK3.
3aueT, mudd. 3a4eT, 3k3aMeH (3ader, IK3.

Jdudd. 3a4, Ik3.)

4. Copep:xanue IUCHUATITAHBI
4.1. Pacnpenesienre TPyA0eMKOCTH TUCHUNIMHBI
1O pa3jiesiaM u BUAAM 3aHITHH
Pazaenbr 1 TEeMBbI TUCHIUTIIIMHBI H UX TPYAOEMKOCTH ITPUBECHBI B Ta0IHUIIE 2.
Tabnuna 2. — Paznensl, TeMbI TUCIUTUIHHBL U UX TPYIOEMKOCTh

Pasgensl, TEMBI TUCIIUTLINHEI Jlexmun I13 (C3) JIP KII CPC
(dac) (dac) (gac) (gac) (dac)
Cemectp 1

Paznen 1. Teopus npeaenon 6 4 15
Temal.l.
Temal.2.
Temal.3.

Paznen 2. luddepennnanbHOe HCUUCIICHUE 12 4 30
Tema 2.1.
Tema2.2.
Tema 2.3.
Tema2.4.
Tema 2.5.
Tema 2.6.




Pasznen 3.MHTerpagbHOE HCUUCICHUE 16 9 30
Tema 3.1.
Tema3.2.
Tema 3.3.
Tema3.4.
Tema 3.5.
Tema 3.6.
Tema 3.7.
Tema 3.8.

Hroro B cemecTpe: 34 17 75

Cemectp 2

Paznen 4. OyHKITHN HECKOIBKUX 8 4 4
TIePEMEHHBIX
Tema 4.1.
Tewma 4.2.
Tema 4.3.
Tema 4.4.

Paznen 5. luddepenunansapie ypaBHEHUS 10 7 4
Tema 5.1.
Tema 5.2.
Tema 5.3.
Tema 5.4.
Tema 5.5.
Tema 5.6.

Pazgen 6. Pansr 16 6 4
Tema 6.1.
Tema 6.2.
Tema 6.3.
Tema 6.4.
Tema 6.5.
Tema 6.6.
Tema 6.7.
Tema 6.8.

Hroro B cemectpe: 34 17 12

Hroro: 68 34 0 0 87

4.2. Copaep:xaHue pa3iesioB U TeM JEeKIMOHHbIX 3aHATHI
CopepxaHue pa3JelioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TabIuIlE 3.

Ta6muma 3 - CoxepxaHue pa3aeinoB U TeM JEKIIMOHHBIX 3aHATHN

Howmep paznena Haspanue u cogepxanue pas/iesioB U TEM JIEKIIMOHHBIX 3aHATHI
1 Tema 1.1. OcHOBHBIE A5ieMeHTapHbIe (PyHKIUH. YncnoBsie MHOXeCTBA. (1
gac)
1 Tema 1.2. Ilpenen pyHKIMU TPU HEOTPAHUYEHHOM POCTE apryMEHTa.

Teopemsl 0 npenenax. (3 yaca)

1 Tema 1.3. Ilpenen dpynkuuu B Touke. HempepbIBHOCTE. 3amMedareabHbIe
npenensl (2 yaca)




Tema 2.1. Onpenenenue npousBogHoi. Ee reomeTpudeckuii u
MEXaHUYECKUU cMBICH. Tabmuiia mpou3BOAHBIX, YacTh 1. (2 yaca)

Tewma 2.2. IlpaBuna nuddepernupobanus. [IponsBomaHas CloxHOMU
(byHKLIMY, TPpOU3BOAHAsA 00paTHOU (yHKIMU. Tabmuia Mpou3BOAHBIX,
gacTh 2 (2 gaca).

Tema 2.3. [Ipon3BoiHbIE BBICIIMX MOPAAKOB. Teopemsbl 0
muddepeHpyemMbix GyHKIuAX. (2 yaca)

Tema 2.4. [TpaBuiio Jlonutans. @opmyna Teitnopa. (2 yaca)

Tewma 2.5. [luddepennman ¢pyHkuu nepsoro nopsaka. Juddepenimans
BBICIINX MOPSIKOB. (2 yaca)

Tema 2.6. MccnenoBanue (yHKIMIA ¢ TOMOIIBbIO MPOU3BOJAHBIX (2 yaca)

Tema 3.1. IlepBooOpaznas. Heonpenenennslii nuterpan. CBoicTBa
HEOIpeIeIEHHOr0 MHTerpaia (2 yaca)

Tewma 3.2. Tabnuia naTErpasioB. MeTo1 3aHECEHUS TTO/1 3HAK
g depenimana. Meroa 3aMeHbl IEPEMEHHOM HHTETpUpoBaHus (2 yaca)

Tema 3.3. MaTerpupoBanue no yactsimM. MHTerpupoBaHue parioOHaIbHbIX
BBIpKEHUH. (2 yaca)

Tema 3.4. IHTerpupoBaHue TPUTOHOMETPUYECKUX BbIpaKEHUH (2 yaca)

Tema 3.5. Onpenenennblil uuTerpan. OnpenencHue U CBOMCTBa. (2 yaca)

Tewma 3.6. IaTerpan c nepeMeHHBIM BEpXHUM TpeaesioM. Dopmyna
Hprotona- JleitOnuna (2 gaca)

Tewma 3.7. HecoOcTBeHHBIE MHTETpaHI (2 Yaca)

Tema 3.8. [Ipunoxxenust onpeaeneHHoro naTerpania (2 gaca)

Tema 4.1. OcHOBHBIC OHATHS TEOPUHU (HYHKIIHI HECKOJIBKUX
nepeMmeHHbIX. [Ipenen. HenpepsiBHOCTS (2 yaca)

Tewma 4.2. Yactabie npousBoanbie. Juddepentuan. [IponsBoanas
ci10’kHOM (hyHKIMH. YacTHBIE IPOM3BOIHBIC BBICIINX MOPAIKOB. Popmyra
Telinopa (2 yaca)

Tema 4.3. DkcTpemyM (QYHKIIUY HECKOJIBKUX MMEPEMEHHBIX. Y CIIOBHBIH
BKCTpeMyM (2 yaca)

Tema 4.4. JIBoitHoM nHTerpan. TpoliHoi uHTEerpai (2 yaca)

Tewma 5.1. IlonsiTue o nudpepeHnraIbHOM ypaBHEHUN TIEPBOTO TOPSJIKA.
ABToHoMHbIe IY. 1V ¢ pazaensionumucs nepeMeHHbIME. (2 yaca)

Tema 5.2. Ogaopoansie 1Y nepBoro nopsiaka. Jluneitasie /[Y nepsoro
nopsinka. YpasHeHue bepuymnu. (2 yaca)

Tema 5.3. YpaBHenue B nmonHbIX auddepenimanax. MHaTerpupyrommi
MHOXUTEINb. (1 Jac)

Tema 5.4. JIY Boiciux nopsiakoB. 1Y, nomyckaromue MoHuKeHNE
nopsiaka (1 gac)

Tewma 5.5. Jluneitnsie /Y. CBolicTBa pereHuil. (2 yaca)




5 Tewma 5.6. JIuneitasie /1Y ¢ mocrossHEbIMU KOd(hpurnenTamu (2 yaca)

6 Tewma 6.1. Uucnosie psaabl. OCHOBHBIC onpeneneHus. Psipl ¢

MOJOXKUTEIbHBIME WwieHaMH. [Ipu3naku lanamGepa u Komm (2 vaca)

6 Tema 6.2. HeoOxoaumbrii npusHak. [Ipu3Haku cpaBHeHus. THTErpambHbIi
npusHak Komm. (2 gaca)

6 Tewma 6.3. 3HaKomiepeMeHHBIC PSAbI. AOCONIOTHAS U YCIIOBHAS

cxoaumoctu CBoiicTBa aOCOMIOTHO cxonsAmuxcs psioB. [IpusHak
JlerOnmma (2 gaca).

6 Tema 6.4. @yHkunoHangbHble psabl. O6macTb cxoauMocTu. PaBHOMepHas
cxoauMocTb. CteneHHbie psaabl. MHTepBasl cxoquMocTu (2 Jaca)

6 Tema 6.5. CBolicTBa CXOASIIMXCS CTETICHHBIX PsIOB (2 yaca)
6 Tema 6.6. Psaawr Teiinmopa u Maknopena (2 gaca)

6 Tema 6.7. Psan @ypre nepuoanueckoit pynkiuu (2 gaca)

6 Tema 6.8. Psg @ypbe yeTHOM 1 HeueTHOH GyHKIMHK (2 Yaca)

4.3. IIpakTuyeckue (ceMMHApCKHe) 3aHATHS

TeMbl MpakKTUYECKUX 3aHATUHA U UX TPYJAOEMKOCTh MPUBEACHBI B TAOHIIE 4.
Tabmuua 4 — [IpakTryeckue 3aHATHS U UX TPYIOEMKOCTb

No Ne
| Temst mpaKTHuecKux 3auaTuii | POPMBI IPAKTHUECKUX 3aHATUH TpyAgeMKocT®, | pasnera
n/n (qac) JUCIIHAII-
JIMHBI
Cemectp 1

1 [Ipenensl panioHaIBHBIX Pemrenue 3agau 2 1
BBIpaXXEHHUI Ha OECKOHEUHOCTH
U B TOUKE.

2 DKBUBAJIEHTHBIE OECKOHEYHO Pemtenue 3agau 2 1
Maseie. Hucro e.

3 | IIpousBoansle. [IpaBuna Pemenne 3anau 2 2
nuddepeHIpoBaHms

4 [IpousBogHasA CIIOKHON Pemrenue 3agau 2 2
byHKIUHA

5 | TabnuyHOE HHTErPUPOBAHHE Pemenue 3anau 2 3

6 | BHeceHue noj 3HaK Pemenue 3agau 2 3
muddepermnmana

7 | 3ameHa mepeMeHHO. Pemenue 3agau 2 3
NHTerpupoBanue mo 4actsim

8 | UuTerpupoBanue Pemenue 3agau 3 3

panMoHATBHBIX ()YHKITHIA




Cemectp 2

9 YacTHbIEe TPOU3BOIHBIC Pemrenue 3agau 1 4

10 | YacTHble TPOU3BOIHBIE Pemrenue 3agau 1 4
BBICIINX MTOPSIIKOB

11 | DkerpeMyM QyHKIHH Pemenne 3anau 2 4
HECKOJIbKUX MTEPEMEHHBIX

12 | AY ¢ pazaenstomumucs Pemenue 3amau 2 5
MIEPEMEHHBIMU

13 | Jluneitneie 1Y nepBoro Pemenue 3amau 2 5
MOpsIIKA.

14 | Jluneitasie 1Y c Pemenue 3amau 3 5
[MOCTOSHHBIMU
K03 pHLIHEHTaAMH.

15 | Pagsl ¢ mOJIOXKUATEILHLIMU Pemenue 3amau 3 6
YJIeHaMU

16 | CreneHHble psbl Pemenue 3anau 3 6

Bcero: 34
JlabopaTopHble 3aHATHS
Tembl Ta00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh MPUBECHBI B TAOIUIIE 5.
Tabnuua 5 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
No T
2 TTOEMKOCTD
HanmMenoBanue 1abopaTopHbIX paboT 124 > | Nepasnena
/o (4ac) NUCHUIIINHEI

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

Bcero:

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

4.5.

KypcoBoe npoekTnpoBanne (padora)

4.6. CamocrosiTeibHas padoTa 00y4arOUINXCH
Buasl camocTosTenbHOM paboTHI U €€ TPYI0eMKOCTh IPUBEICHBI B Tabu1e 6.

Tabnuna 6 Buasl caMoCTOSTENBHON pabOTHI U €€ TPYI0EMKOCTh

Bun camocTosTensHOl pabOTHI Bcero, uac Cemectp 1, yac CemecTp 2, yac
1 2 3 4
CamocrosiTeibHAs padoTa, BCEro 87 75 12
M3y4YEHHE TEOPETUUECKOTO MaTepraa 24 20 4

quctuiuinHel (TO)

KypcoBoe npoektupoanue (KII, KP)




pacuetHO-rpaduueckue 3aganus (PI'3)

BhInoJIHeHHE pedeparta (P)

IToaroroBka k TekymieMy KoHTpotro (TK) 19 15

noMarrHee 3aganue (113) 44 40

KOHTPOJIbHBIE pa0boThl 3a0uHuKOB (KP3)

5. IlepedyeHb yueOHO-METOANYECKOT0 0OecrieYeHH s A CAMOCTOATEILHOM

patdoThl 00y4YAOIIUXCSA MO JUCHUIINHE (MOTYJIIO)
Y4eOHO-MeTOINYEeCKHE MaTepHajbl sl CaMOCTOSITEIbHON paboThl 0OYyYalOUIMXCSl YKa3aHbl B

.. 8-10.

6. IlepeyeHb OCHOBHOI M IONOJHUTEIbHON JIUTEPATYPHI

6.1. OcHoBHas1 uTEpaTypa

[TepeyeHb OCHOBHOM JTUTEPATYPHI MPUBEICH B TaOIHIlE 7.

Tabnuua 7 — [lepeyeHb OCHOBHOM JINTEpaTypPhI
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HIudp bubmmorpaduueckas cepiika / URL anpec Konunuectso
9K3EMILISPOB B
o6ubnmoreke
(KpoMe PIEKTPOHHBIX
3K3EMILISIPOB)
9BbC Jlann duxtenromnsll, I'.M. OcHOBEI MaTeMaTHYECKOro aHainusa. B 2- 9BbC Jlans
x TT. Tom 1 [DnekTpoHHBIH pecypc] : yaed. — DIIeKTpOoH.
naH. — Cankr-IletepOypr : Jlans, 2015. — 448 c¢. — Pexum
nocryma: https://e.lanbook.com/book/65055. — 3ari. ¢
JKpaHa.
OBC Jlanb ®uxtenronsl, I'.M. OcHOBBI MaTEMaTUUECKOT'0 aHaIu3a. B 2- 9BC Jlanb
X TT. TOM 2-i [DNeKTpoHHBIN pecypce] : yued. — DIeKTpoH.
nan. — CankTt-IlerepOypr : Jlanb, 2008. — 464 c. — Pexum
nocrymna: https://e.lanbook.com/book/411. — 3aru. ¢ sxpana.
OBC Jlanp COopHHUK 3a/1a4 IO MaTeMaTHYeCKOMY aHainu3y. Towm 1. OBbC Jlanp
[Tpenen. HenmpepsiBHOCTE. [{uddepenmpyemMoctsb
[DnexTponHsIii pecypc] : yueb. mocodue / JI.JI. Kynpssues [u
ap.]. — DnekTpoH. naH. — Mocksa : @uzmaraur, 2010. —
496 c. — Pexum nocryna: https://e.lanbook.com/book/2226.
— 3arJ. ¢ ’KpaHa.
ObC Jlanp COopHUK 3a/1a4 IO MaTeMaTHIECKOMY aHaimu3y. Tom 2. OBbC Jlanp

WNuterpainsl. Psaasr [DnekTponHsbIil pecypc] : yued. mocodue /
JL.A. KynpsiBues [u ap.]. — DneKkTpoH. naH. — Mocksa :
®usmarnut, 2009. — 504 c¢. — Pexum gocryna:
https://e.Janbook.com/book/2227. — 3arn. ¢ skpaHa.
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6.2. JlonmoaHuTeEIbHAS JIUTEpPATYypa
[TepedeHn AOTIOTHUTEIBHON JTUTEPATYPHI IPUBEIEH B TaOHIIE 8.

Ta6muma 8 — [lepeueHb JOMOTHUTEIBHOM JIUTEPATYPHI

Hludp bubmuorpaduueckas ccpiika/ URL anpec Konunuectso
9K3EMILISPOB B
o6ubnuoreke
(KpoMe€ 2JIEKTPOHHBIX
3K3EMILISIPOB)
OBbC Jlanp banaun, K.B. Marematnueckuii ananus. [D1eKTpOHHBII OBbC Jlanp
pecypc] : Yueonuku / K.B. banaun, B.H. bamusikos, A.B.
PykocyeB. — OnektpoH. gan. — M. : ®JIMHTA, 2015. —
361 c. — Pexxum mocryna: http://e.Janbook.com/book/74580
— 3arJ. ¢ ’KpaHa.
OBbC Jlanp bepmant, A.®. KpaTtkuil Kypc MaTeMaTH4eCKOro aHajau3a. OBbC Jlanp
[DnexTponnslit pecypc] : Yuebnsie mocodus / A.D. bepmanr,
N.I". ApamanoBuu. — DnektpoH. gad. — CII6. : Jlans, 2010.
— 736 ¢c. — Pexum noctyna: http://e.lanbook.com/book/2660
— 3ari. ¢ 3KpaHa.
OBbC Jlanp becos, O.B. Jlexunu no MaTeMaTU4€CKOMY aHAIU3Y. ObC Jlanp
[DnexTponHsIii pecypc] : YueOHukM — DneKkTpoH. AaH. — M.
: ®uzmatiut, 2015. — 480 c. — Pexxum nocryna:
http://e.lanbook.com/book/72002 — 3aru1. ¢ 3kpaHa.
ObC Jlann 3mo0una, C.B. Maremarndeckuii aHaianus B 3aa4ax U ObC Jlann
yIpaxHEHUsX. [DNeKTpoHHBIN pecype] : YueOHble mocoOus /
C.B. 3100una, JI.H. ITocunienbckasi. — DneKTpoH. 1aH. — M.
: ®uzmataut, 2009. — 360 c. — Pexxum nocrymna:
http://e.lanbook.com/book/2377 — 3ari. ¢ 3kpaHa.

7. IlepeuyeHsb pecypcoB HHGPOPMANUOHHO-TETCKOMMYHMKALMOHHOM CETH
HMHTEPHET, Heo0X0AMMBIX JJIsl 0CBOCHHUS AUCIUIIINHbI
[Tepedens pecypcoB nHpopManroHHO-TenekoMmmyHukannonHoi cetn MHTEPHET, neo6xommumMbIx
AJi1 OCBOCHHA AUCHUIIMHBI IPUBCACH B Ta6JII/II_I€ 9.

Tabmuma 9 — Ilepedyers pecypcoB mHpopManroHHO-TenekoMmyHnKkannonnoi cetu MHTEPHET,
H€O6XOI[I/IMI>IX JJ1s1 OCBOCHUA JUCHUITIIIMHBI

URL anpec HaumenoBanue

http://www.math-net.ru OO6mepoccuicKuii MaTeMaTHIECKUI TTOPTAI
http://e.lanbook.com/view | OBC «JIaup»
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8. IlepeyeHb MH(POPMALMOHHBIX TEXHOJOTHH, HCIOJIb3yeMBbIX NIPHU

OCYyIIeCTBJIEHMH 00PAa30BaATEJIbHOI0 MPOLECCA MO0 JUCHUIINHE
8.1. IlepeyeHb NpOrpaMMHOro odecrnedeHus
[TepedyeHs UCTIOIB3yeMOT0 MPOTPAMMHOT0 OOECTICYeHHS TIpeicTaBiieH B Tadmuie 10.

Tabnuua 10 — ITepeueHb nporpaMMHOTo oOecrieueHus

Ne ni/mt HaunmenoBanue

He npenycmorpeno

8.2. IlepeyeHb MHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM
[lepeueHp UCTIONB3yEeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM INpeCTaBiIeH B Tabiume 11.
Tabmuua 11 — Ilepeuerb nHGHOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne ni/mt HaunmenoBanue

He npenycmotpeno

9. MarepuajJbHO-TeXHMYeCKas1 0a3a, HeoOXoauMasi AJ1s1 OCylIeCTBICHUS

00pa30BaTeIbHOTO NMpoIecca Mo THCIUTITHHE
CocraB MaTepuaIbHO-TEXHUYECKOM 0a3bl MpeacTaBieH B Tabmuie 12.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHUUECKONU 0a3bl

Howmep aynuropun
Ne n/mn HaumeHnoBaHMe COCTaBHON YacTH MaTepUAIbHO-TEXHUYECKOH 0a3bl (npu
HEOOXOUMOCTH)
1 JlekuuonHas aynuropust
2 AynuTtopus 001Iero Ha3HAYEHUS

10. ®oH O1LIEHOYHBIX CPEICTB /IJIs MPOBeIeHusI MPOMEKYTOUYHON aTTecTAlNU

00y4ar0IUXCA M0 JUCHUIJINHE
10.1. CoctaB ¢oHIa OLIEHOYHBIX CPEJICTB MPUBEACH B TabauIe 13
Ta6muma 13 - CoctaB GoHIa OIEHOYHBIX CPEJCTB JUTsl MPOMEKYTOUYHOMN aTTeCTaIlK

Bua npoMmexxyTouHOM aTrTecTanuu [IpumepHBIi nEpeYeHb OLEHOYHBIX
CPEICTB

DK3aMeH Cnucok BOMPOCOB K AK3aMEHY.

10.2. TlepeueHb KOMIIETEHIIUMA, OTHOCSIIUXCS K IUCHUIUIMHE, W 3Tanbl UX (GOpMUpOBAHUSA B
npoliecce OCBOCHHUsI 00pa3oBaTeIbHON MPOrpaMMBbl TPUBEACHBI B TabauIe 14.

Tabmuma 14 — IlepeueHb KOMIETEHIMH C yKa3aHHEM JTamoB WX (OPMUPOBaHHUS B IpoIIECCEe
0CBOEHHsI 00pa30BaTENLHON MPOTrpaMMBbl

Otansl OPMHUPOBAHUS KOMIIETCHIIUMN IO

Howmep cemectpa
JTUCHUIITMHAM/TIPAKTHKaM B miporiecce ocBoeHust Ol

OIIK-1 «crmocOoOHOCTh MPEACTaBIATh aJeKBATHYIO COBPEMEHHOMY YPOBHIO 3HAaHUH Hay4dHYIO
KapTUHY MHPa Ha OCHOBE 3HAHUS OCHOBHBIX IOJIOXEHHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK
U MaTeMaTUKU»

1 Marematuka. MaTeMaTH4eCKUH aHaIN3

1 duznka
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MaremaTrka. AHAIUTHYECKAsi TEOMETPHUS U JIMHEHHas anreOpa

duzuka

Marematuka. MaTeMaTHYeCKUH aHaIN3

Pemenue mudpepeHnmanbHpIX ypaBHEHUM

XUMHSA

duznka

MonenrpoBaHue CUCTEM YIIPaBICHUS

NN W[ =

MonenrpoBaHue CUCTEM YIIPaBICHUS

8

MaremaTudeckue MCTOIBI B YIIPpaBJICHUU

OIIK-2 «crocoOHOCTD BBISBISATH €CTECTBEHHOHAYUHYIO CYIIIHOCTH MPOOJIeM, BO3HUKAIOIIUX B X0/

npoeCCUOHATLHON JEesTeIbHOCTH, NPHUBIEKATh U MX PELICHHS COOTBETCTBYIOUIMHA (U3UKO-

MaTEeMaTUYECKU anmapar»

1 ®dusnka

1 JluckpeTHass MmaTeMaThka

1 Maremaruka. MaremaTu4ecKuii aHaIIn3

1 MaremMaTHka. AHAIUTHYECKAsi TEOMETPHUS U JIMHEHHas anredpa

2 Maremaruka. MaremaTuuecKuii aHaJIn3

2 Pemenue nudpepeHnmanbHpIX ypaBHEHUM

2 ®dusnka

3 Maremaruka. Teopust BEpOSTHOCTEM U MareMaTudeckas
CTaTUCTUKA

3 Teopernueckas MexaHHUKa

3 [IpuknagHas MexaHuKa

3 ®dusnka

4 Marematuka. Teopus BepoATHOCTE H  MaTeMaTU4YecKas
CTaTUCTUKA

4 [IpuxknagHas MmexaHuka

6 MopenupoBaHue CUCTEM YIIPABICHUS

7 MoaenupoBaHU€e CUCTEM yIPaBICHUS

8 MaremaTuyeckue MEeTO/Ibl B yIIPaBICHUHN

10.3. B kauecTBe KpUTEpHEB OIEHKH YPOBHS CHOPMHPOBAHHOCTU (OCBOCHHS) Y OOYyJArOITUXCS
KOMITETEHIIMI MPUMEHSIETCS LIKaJla MOAYJIbHO—PEHTHHIOBOM CHUCTEMbI yHHUBepcuTeTa. B Tabmuie
15 mpenacraBnena 100-6ammbHas u 4-OampbHas IIKadbl ISl ONEHKH CPOPMUPOBAHHOCTH

KOMIICTCHITHH.
Ta6mmma 15 —Kpurepun orieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA
OlieHKa KOMIIETCHITNN
100- .
4-6ayutbHAs XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMIH
OauIbHAs
IKAIa
IIKaJIa
- oOydJaromuiicss TIIyOOKO ¥ BCECTOPOHHE YCBOWJ MPOTPaMMHBIN
Marepua,
- YBEPEHHO, JIOTUYHO, TIOCIIEIOBATEILHO M TPAMOTHO €T0 U3JIaraer;
65 <K <100 «OTJMYHO» | - OMHUpPAsiCh HA 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU JHTEPaTypHI,
== «3a4YTEHO» TECHO TMPHUBSI3bIBAET YCBOCHHBIC HAYYHBIE MMOJIOKEHUSI C MPAKTHUECKOU
NeSATETFHOCTHIO HAIIPaBJICHUS;
- yMeJio 00OCHOBBIBACT U aPTyMEHTHUPYET BHIIBUTAEMBIC UM UJICH;
- JIeJaeT BLIBOIGBI M 0000IIEHH,




14

- cBOOOJIHO BJIA/ICET CUCTEMOM CIIeIIMATU3UPOBAHHBIX TOHATHH.

70<K<84

- o0y4aroluiics TBEpI0 YCBOWII IPOTPaAMMHBIN MaTepuall, TpaMOTHO U
M0 CYIIECTBY H3JaraeT €ero, ONUpasch Ha 3HAHUA OCHOBHOM
JIUTEPATYPHI;

- HE JOMYCKAET CYLIECTBEHHBIX HETOYHOCTEM;

- YBA3BIBACT YCBOCHHBIE 3HAHUS C NPAKTUUYECKOW JEATEIBHOCTHIO
HaIMpaBJICHUS,

- QpryMEHTHUPYET Hay4HbIE MMOJIOKEHUS;

- Je’aeT BLIBOILI M 0000IIEHH;

- BJQJEET CUCTEMOM CIEUMAIM3UPOBAHHBIX IOHSITUH.

«XOpPOLIO»
«3a4YTCHO»

- 00yyJaromuics yCBOWJI TOJIBKO OCHOBHOHM NMPOTPaMMHBIN MaTepual,
[0 CYIIECTBY H3JIaraeT €ro, OMUpasich Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl;
«YIIOBIIETBO- | - JOIMYCKAET HECYIIECTBEHHbIE OIIMOKH U HETOUHOCTH;

PUTENIBHO» | - WCIBITBIBACT 3aTPYIHEHHS B TPAKTUYECKOM TNPUMECHEHUH 3HAHUN
«3a4TCHO» | HANPaBJICHHUS;
- ¢1a00 apryMEHTHPYET Hay4HbIE MOJIOKEHHUS;
- 3aTpyAHsAeTCs B (POPMYJIMPOBAHUH BBHIBOJOB U 0000ILECHUI;
- YaCTMYHO BJIAJICET CHCTEMOI CIeNHaIN3UPOBAHHBIX TOHATHH.

- o0yvaromuiicsi He YCBOWJ 3HAYUTEIBHOW YacTH MPOrPaMMHOTO

Marepuana;

«HEYJIOBJIETBO | -  JIOIIYCKaeT CYIIECTBEHHbIE OIIMOKM W  HETOYHOCTU  TpH
PUTENBHO» | PACCMOTPEHUU IPOOJIEM B KOHKPETHOM HalpaBleHUH;

«HE 3aUTE€HO» | - UCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM MPUMEHEHUN 3HAHUH;

- HE MOKET apryMEHTHPOBATH HAyUHBIE MTOJIOKEHHUS;

- He (OPMYIIHUPYET BBIBOJIOB U 0000IICHUH.

10.4. TunoBbie KOHTPOJbHBIE 3aJJaHHS WU UHBIE MAaTEPUAIIBI:
1. Boripocs! (3agaun) nist sk3amena (tabmuma 16)

Tabmuia 16 — Boripocs! (3amaun) 115 9K3aMeHa

Ne n/m

[Tepeuens BOonpocoB (3a1a4) AJisl SK3aMeHa

Cemectp Nel

O 01O\ N Wi =

— = =
N = O

13
14
15
16

[Ipenen nocnenosarensHocTu. CBOWCTBA MPEEIOB
beckoneuHo-manbie 1 0€CKOHEUHO-00IIbIINE TOCTIEI0BATEILHOCTH.
[Tpenen ¢pynkuun. CroiicTBa PyHKUNHU, UMEIOLIECH TIpeaes.
3ameuaTeNbHbIE MPEeNbl.

HenpepoiBHOCTh pyHKITNH. TOUYKM pa3pbiBa.

CBoiicTBa HEMPEPHIBHBIX (PYHKITUH.

IIpousBoaHas. Ee reoMeTpudecKkuii 1 MEXaHUYECKUM CMBICIL.
[TpaBuna guddepeHnpoBaHUs.

[TpousBoansie ¢pynkumii y=C, y=Xx, y=In x.

[Tpou3BoaHbIC PYHKITMI y=Sin X, Y=COS X, y=tg X U y=ctg X.
[Tpon3BoHas CIOKHON (PYHKIIUH.

[TpousBoanas obparHoit hyrkuun. [IponsBoaubie GyHKIMNA y=arcsin X,
y=arccos X, y=arctg X u y=arcctg X.

Hudbdepennman Gyakimm.

Huddeperunan caoxHoN QyHKIUH.

[TpouzBoaubie u mudGepeHITaIbl BEICIINX MTOPSIIKOB.

Teopema Posurd. Ee reomerpuyeckuii CMbICI.
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17 Teopema Jlarpanxa u ee reOMETPUUYECKUN CMBICIT.

18 Teopema Komm.

19 [IpaBuno Jlonurans.

20 [Tpu3Hak mocTostHCTBA (PYHKIIMU Ha MTPOMEXKYTKE.

21 [TpusHaky Bo3pacTtanus U yObIBaHUS ()YHKIIMH HA IIPOMEKYTKE.

22 MaxkcumyMm 1 MuUHUMYM. Heo0xoaumoe ycinoBHe CyIiecTBOBaHHS
JKCTpEMyMa.

23 IlepBoe u BTOpOE 1OCTaTOUYHOE YCIOBUE CYLIECTBOBAHUS KCTPEMyMa.

24 HaubGonpiiee n HanMeHbIlee 3HaYCHHUS (QYHKITAH.

25 BbImyKi10cTh, BOTHYTOCTb, TOUKH neperunda. JlocraTounsie
YCIIOBUS BBIMYKJIOCTH U BOTHYTOCTH (YHKIUH.

26 Heo0xoauMelii 1 TOCTaTOYHBIN NPU3HAKK TOUKU TIepernoa.

27 AcumnToThl Tpaduka GyHKIIHH.

28 Cxema noctpoeHus rpapuka GyHKIUU C TOMOIIBIO TPOU3BOIHBIX.

29 [TepBooOpasHas 1 HEONPEACICHHBI HHTETPaJl.

30 CBolicTBa HEOIIPEIEIEHHOI'O HHTETpaIa.

31 Tabnuia mpocTeHIMX HHTErPAJIOB.

32 Merton BHeceHHs o 3HaK U depeHiuana.

33 Merto/1 3aMeHbI TIEPEMEHHON MHTETPUPOBAHHS.

34 Meroa UHTETPUPOBAHUS T10 YACTM.

35 HNHTerpupoBanme paniioHaATbHBIX (QYHKITHI.

36 WuTerpupoBanue TPUrOHOMETPUUYECKUX (DYHKIIUH.

37 Onpenenenue OnpeneeHHOro nHTerpania.

38 CBolicTBa ONpeAeneHHOro NHTErpaa.

39 OneHka onpeneseHHoro HHTerpaa.

40 WHTerpai ¢ nepeMeHHbIM BEPXHUM IIPEIETIOM.

41 ®opmyna Herorona-JleiiOHuma.

42 Heco6cTBeHHBIN HHTErpall IO HEOTPAaHHUEHHOMY TPOMEKYTKY.

43 HecoOcTBeHHbII HHTETpaAT OT HEOTPAHWYECHHOUN (PYHKITUH.

44 Beluncnenue mwiomany B 1eKapTOBbIX KOOPAUHATAX.

45 Brruucnenne miomanay B NOJSIPHBIX KOOPIMHATAX.

46 Brruucnienue JUIMHBL IyTH KPUBOW B I€KAPTOBBIX KOOPIMHATAX.

47 Brruuciienne JiMHbBI 1yrd KpUBOH, 3aIaHHON TapaMeTPUUYECKH.

48 Bbruucrienue UIMHBL IyTH KPUBOW B TOJISIPHBIX KOOPAMHATAX.

49 Brruucnenne o0bema Tema BpaleHus.

50 Beruncnenue mioniaay noBepXHOCTH TeJla BPAICHUS.

51 Brruncnenne koopauHaT LEHTpa MacC MIIOCKOW KPUBOM.

52 Brrunciienue KOopAMHAT IEHTPa Macc OJJHOPOTHON TUIACTHHBI.

Cemectp Ne2

1 [Ipenen GpyHKIIMN HECKOIBKHUX MTEPEMEHHBIX.

2 HenpepbIBHOCTh (PYHKIIMN HECKOJIBKUX TTEPEMEHHBIX.

3 YacTHble TPOU3BOAHBIE.

4 Huddepennnan GpyHKINM HECKOTBKUX MTEPEMEHHBIX.

5 [ToBTOopHOE MU PepeHpoBanue.

6 OKeTpeMyM (QYHKITMH HECKOJIBKUX MTEPEMEHHBIX.

7 HaubGonpiiee n HanMeHbIlee 3HaYeHUE (PYHKITUU B 00JIACTH.

8 I'panuent.

9 VY CIIOBHBIN 3KCTPEMYM.

10 JIBoiiHOM uHTErpan. OCHOBHBIE ONPEEIECHUS.

11 OcCHOBHBIE CBOMCTBA IBOMHOTIO HHTErpaJia.

12 Brruuciienue 1BOMHOTO UHTETpasia B JEKapTOBBIX KOOPAMHATAX.

13 TpoitHolt naterpan. OCHOBHbBIE ONPEIECICHNS.
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14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

OCHOBHBIE CBOMCTBA TPOMHOTO MHTETpaa.

Brruncnenue TpoiHOro MHTErpajia B 1€KapTOBBIX KOOPAMHATAX.
JuddepennnanbHoe ypaBHEHUE C pa3IEsIONIMMUCS TEPEMEHHBIMHU.
Jluneiinsie nuddepeHnnanbHbie ypaBHEHUS C TOCTOSHHBIMU KO3 QUIIEHTaAMH.
Yucnoseie psaabl. OCHOBHbBIEC ONPEAECICHUS.

Heo0xoauMelii IprU3HaK CXOAUMOCTH YHUCIOBOTO Psizia.
[Ipu3Haku cpaBHEHHS YUCIOBBIX PS/IOB.

[Tpusnak [lanambepa

[Tpusznak Komn

WuTerpanbubiii npusHak Komm

3HaKkonepeMeHHbIE Psi/ibl. AGCOTIOTHAS U YCIOBHASA CXOUMOCTH
CBoiicTBa aOCOMIOTHO CXOASAIINXCS PSZIOB

[Tpuznak Jleitbonwma.

OyHKIMOHANBHBIE psiibl. O6IacTh CXOAUMOCTH.

PaBHOMEpHAast CXOIMMOCTS.

Crenennsle psabl. IHTEpBa U paguyc CXOJUMOCTH.

Teopema Abens.

HenpepbpIBHOCTH CTENEHHBIX PAOB.

JubdepeHnrpyeMoCcTh CTEIIEHHBIX PSAI0B.

HHTerpupyeMocTb CTENEHHBIX PSAIOB.

Psaawr Teitnopa u MakiopeHna.

Psn Maknopena st €.

Psn Maknopena st Sin x

Psan Maknopena mis COS X

Psanx Maknopena nusa In(1 + x)

Psin Maknopena juist arctg(x)

Psg @ypre. OCHOBHBIE OIIPEEICHUS.

Psn @ypre 1t QyHKIUH ¢ TPOU3BOIBHBIM IIEPHOAOM.

Psn @ypbe nist yeTHOM PyHKITUH.
Psin dypre 11t HeueTHOW (YHKIMH.

2. Bompocsl (3amaun) miis 3adera / auddepeHunpoBaHHoro 3a4dera (Tabmumna 17)
Tabmuua 17 — Borpocs! (3aaaun) ams 3adeta / qudd. 3auera

Ne n/m

[Tepeuyens BompocoB (3amay) a1 3aueta / auddepeHInpoBaHHOTO 3aUeTa

VY4eOHbIM MJIaHOM He MPEAyCMOTPEHO

3. Tembl W 3amaHue I BBIIOJTHEHUS KypCOBOW pabOThI / BBIMTOJHEHHUS KYpPCOBOTO IMPOCKTA
(Tabauna 18)
Tabmuua 18 — IlpumepHbI mepeueHb TEM Il BBIOJHEHHUS KYpPCOBOM PaOOTHI / BBIOJIHEHUS

KyPCOBOTO IIPOCKTA

Ne /1t

[IpumepHbIi IepeyeHb TeM IS BBIOJIHEHHS KypCOBOW PaOOTHI / BBITOTHEHHS
KYPCOBOTO IPOEKTa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

4. Boripocsl 17151 IPOBEIEHUS IPOMEKYTOYHOM aTTecTalluy PH TeCTUpoBaHUU (Tabmuua 19)
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Tabmuua 19 — [IpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Ne n/m IIpuMepHBIii epeyeHb BOIIPOCOB IS TECTOB

He npenycmorpeno

5. KoHTpOJIbHBIE U TPaKTUYECKHE 3a/1a4¥ / 3a/IaHus IO JUCIUIUIMHE (Tabnwuia 20)
Tabmuua 20 — [IpumepHbIii epeueHb KOHTPOJIBHBIX M MPAKTUYECKHUX 33134 / 3aJaHHH

Ne n/m IIpuMmepHBIii IepeueHb KOHTPOJIBHBIX U IPAKTUUECKUX 3a4a4 / 3aJaHui

. X" +3x-2
1. BeraucauTs npenen llmz—
x-0)x" +5x—6

. Xt +2x-3
2. BeraucanTs npenen llmz—
=l x" =3x+2
. ANxt+t3-2
3. Beruucnuts npenen im—
x-1 X:_'l

. arcsin(3x)
4. BeruncnuTh npeaen hmz—
- |

2x+1
. [ x+1
5. Beruucnuts npenen lim
xoo\ x =2
6. Berurcnutsb npousBoanyo Gyrxiuu Y = sin(3x)tg(2x)
sin(x)
2x+1

8. BbuncinuTh Npou3BoAHY0 QyHKIUH Y = tg (ln(arcsin(Sx)))

7. BBIYHCIUTH MPOU3BOAHYIO PYHKIUU Y =

9. Ha nmpomesxxytke [-2;18] HaliTi HanOombIllee U HAaNMEHbINIee 3HaYCHHE (PYHKITUN

x+12

y =
(x +4)(x —20)

carctg’x

10. Beruncnuth nHTErpan —gzdx
s

11. Beraucauts unterpan | (x° +2x —3)e™dx
¢ x+5

12. Beraucants uHTErpal | ——————dx
S(x"+2x-3)
- sin x

13. Bpruucnuth HHTErpal dx

Y 2sinx +3cosx

. . _ .2 _

14. Haiiti muioniaas 061acT, orpaHudeHHol uausavu y = x° +3x—4u y=x—1
. 2

15. HaiiTu Bce nepBble YacTHBIE IPOU3BOAHBIE GYHKIMK Z = SIN(X”y)

16. HaifTn Bce Bropbie 4acTHbIe Ipon3Boanbie GpyHkumn z = cos(3x”y)
17. Haiitn o6miee pemenne ypapHenus y' = Sin Xcos y

18. Haiitu o0uiee peuienne ypapHenus y '+ 2y - 3x°
X
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= n+l
19. UccnenoBaTh CXOAMMOCTD psijia 22—3
< n -
n=l1

e (2n +1
20. UccnenoBaTh CXOAMMOCTD psila Z O S
n=l1
= n+l

21. UccnenoBarh CXOAUMOCTb psijia O EEE——
Z; (n+4)2"

22. UccnenoBaTh CXOAMMOCTD psijia 2—3
n=1 n +

y - (x—2)"
23. Haiitu 061aCTh CXOIMMOCTH Psiia 2—2
n+

n=l1

y - (x+2)"
24. Haiitn paanyc cXOQUMOCTH psia Zz—zn
n

n=1

10.5. Meroauyeckue MaTepHabl, ONMPEACISIONINE TMPOIECAYPhl OLICHWBAHWUS 3HAHWKA, YMEHUH,
HABBIKOB M / WJIM OMBITA JEATEILHOCTH, XapaKTePU3YIOIINX dTanbl (GOpMUPOBAHUS KOMIETCHIIHIA,
coaepxkarcst B [lonoxenusix «O TekyleM KOHTPOJIE YCIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaluu
cryaentoB ['VAII, oOydarommxcss 1o mporpamMmamM BbICIIETO 00pazoBaHus» U «O MOIYIBHO-
PEUTHHTOBOM CHCTEME OIIEHKH KauecTBa yueOHOM paboThl cTyaeHTOB B 'Y All».

11. MeToauveckue yKazaHus 1Jisi 00y4aOIUXCH 10 OCBOEHHUIO JUCHMILIMHBI

Lenb0 JUCUUIUIMHEI SBISIETCS — OJYYEHUE CTYI€HTaMH HEOOXOAUMBIX 3HAHUN, YMEHUN U
HaBBIKOB 10 AU} PepeHInpOBaHUIO U UHTETPUPOBAHHIO (DYHKITUH OJHOM U HECKOIBKHX
HepEeMEHHBIX, (POPMHUPOBAHUE Y CTYIEHTOB CIIOCOOHOCTH M HAaBBIKOB ()OPMYJIMPOBATH U PEIIaTh
npodeccroHaIbHBIE 33/1a41 C UCIIOJIB30BAaHNEM alIlapaTa MaTeMaTHYECKOTO aHAJIH3a.

MeToanyeckue yKa3aHus s 00y4aloMMXCsl 0 OCBOEHUIO JIEKIIMOHHOI0 MaTepuaJia

OcHOBHOE Ha3HAYCHHE JIEKIMOHHOTO MaTepuaia — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
TyOOKOE M SICHOE M3JIOKEeHHE yueOHOoro mMarepuana. HasHaueHre COBpEMEHHOM JICKITUU B paMKax
JUCHUIIJIMHBI HE B TOM, t-ITO6I>I HO.HyLII/ITI: BCHO I/IHq)OpMaI_II/IIO II0 TEME, a B OCBOCHHU
byHIaMEHTAIBHBIX MPOOJIEM TUCIHUIUIMHBI, METOJ0B HAYYHOT'O TTO3HAHMSI, HOBEHIITNX JOCTHKCHUN
Hay4HOil  Mbicmu. B yyeOHOM  mporecce  JIKIUS — BBINOJHSET  METOJOJOTMYECKYIO,
OpraHU3aIMOHHYI0 W WHGOpMaMOHHYI0 (QyHKIMU. JIeKuus pacKpbiBaeT MOHSATUWHBIN ammapar
KOHKpETHOW 00JacTu 3HaHUsS, €€ MpoOJIeMBl, JaeT LEIbHOE NPEACTaBICHUE O JAUCIUIUIUHE,
MOKAa3bIBACT B3aUMOCBSI3b C IPYTUMHU JUCITUTITHHAMM.

HHaHI/IDVeMBIe PE3VYJIbTATEI IIPU OCBOCHUN OGV‘IaIOH_II/IMCH JICKIIMOHHOI'O MaTepuajia.

— TIOJIyY€HHE COBPEMEHHBIX, IIE€JIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YPOBEHb KOTOPBIX
ONpeAeIIseTCA 1EeJIEBOM YCTAaHOBKOM K Ka)XJ10i KOHKPETHOM TeME;

— TOJIy4E€HHE OIbITa TBOPUYECKON PabOTHI COBMECTHO C MPETojaBaTelieM;

— pasButue  TPodECCHOHATHHO—ICNOBBIX  KAuecTB, JIOOBU K  MpeAMETy W
CaMOCTOSATCIBHOTO TBOp‘-IGCKOFO MBIIIJICHN A.

— TOsIBJICHUE HEOOXOIMMOT0 HHTEpeca, HEOOXOMMOTO JIJIsi CAMOCTOATEIILHON PabOTHI;
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— IIOJIy4CHHE 3HAHMHM O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH U TEXHHKH M O IIPOTHO3E
UX Pa3BUTHA Ha OnMKailue rojsl;

— HAY4YMTCS METOJIMYECKH o0OpabareiBaTh Marepuan (BBIACHATH TIJIAaBHBIE MBICIH U
MIOJIOKEHUS, TPUXOANUTH K KOHKPETHBIM BBIBOJIaM, MTOBTOPSTH UX B PA3IUYHBIX (POPMYIHPOBKAX);

— IOJy4YEeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI ~ MaTepuall MOXKET  CONPOBOXKAATHCA  JEMOHCTpalued  ClIailioB U
UCMOJb30BaHUEM pa3aTOYHOrO MaTepuaja MpU MPOBEJCHUMHM KOPOTKHUX JAUCKyccHd 00
0COOEHHOCTSX MPUMEHEHHS OTICJIbHBIX TEMATHK 10 TUCIMILIIHE.

MeToauyeckue yKa3aHusi Uil OO0y4YalOIMXCHA MO TMNPOXOKIEHUIO TPAKTHYECKUX
3aHATHH

[IpakTuueckoe 3aHATHE SIBISETCS OJHOM W3 OCHOBHBIX ()OpPM OpraHu3aluu y4eOHOro
npolecca, 3aKII0YalolIelics B BBIIOJHEHUU OOyYaloIMMUCS O]l PYKOBOACTBOM IpenojaBaTens
KOMIUIEKCa Y4YeOHBIX 3aJlaHui C IeJIbI0 YCBOEHHS HAyYHO-TEOPETHUECKUX OCHOB YyueOHOMU
JTUCIUTLIAHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OTBITA TBOPUECKON JACSITEILHOCTH.

[lenbto MpakTUYECKOTO 3aHATHS ISl 00ydarollerocs SBISETCS MPUBUTHE OO0ydaroliemcs
YMEHHM U HaBBIKOB MPAKTUYECKOM IEATEIHHOCTH 110 N3y4aeMOM TUCIUIUINHE.

[Tnanupyemble pe3yabTaThl IPU OCBOEHUHU 00yYaIOLIEMCs MPAKTUYECKUX 3aHATHI:

— 3aKperuieHue, yriyOJeHWe, pacIIMpeHHe M JeTalu3alus 3HaHWW [pU PELIeHUU
KOHKPETHBIX 33]1a4;

— pa3BUTHE  TIO3HABATEIIBHBIX  CIIOCOOHOCTEH,  CaMOCTOSITCIIBHOCTH  MBIIUICHHUS,
TBOPYECKOUN aKTUBHOCTH;

— OBJAJICHWE HOBBIMH METOJIaMU M METOAMKAMH W3YYCHUS KOHKPETHOW Yy4eOHOI
JMCIIUIUIMHEL,

— BBIpa0OTKAa CHOCOOHOCTH JIOTHYECKOTO OCMBICIICHHS TIOJYyYEHHBIX 3HAHWUW A
BBITIOJTHCHMS 3aTaHMUI;

— o0ecrneyeHne pAIMOHAIBHOTO COYETaHHMS KOJJICKTHBHON M WHAMBUAYAIBHOW (opMm
o0ydeHusl.
OyHKINUH MPAKTUYECKUX 3aHATUN:

— II03HaBaTeJIbHAs;

— pa3BuUBarOLIasd;

— BOCIIMTATEJbHAs.

[To xapakTepy BBITIONHSEMBIX OOYYAIOUIUMCS 3aJaHUA MO MPAKTUYECKUM 3aHSITHIM

MOAPAa3ACIAIOTCS Ha:

— O3HAaKOMHUTEJIbHBIE, IPOBOAMMBIE C LEIBI0 3aKPEIUIEHUS U KOHKPETU3AlMU U3YYEHHOIO
TEOPETHUYECKOr0 MaTeprana;

— aHaJWTHYECKHE, CTaBSIINE CBOCH IEIbI0 MOJIyueHHWE HOBOW HMH(OpMAIMM HA OCHOBE
(dbopMann30BaHHBIX METO/IOB;

— TBOpYECKHE, CBSI3aHHBIC C IOJyY€HHEM HOBOW HMH(OpMAIMH IMyTEeM CaMOCTOSTEIHHO
BBIOPAHHBIX MOIXO0/I0B K PELICHUIO 3aau.
@OpMBI  OpPraHM3aldM IPAKTUYECKUX 3aHATUHM ONPEHENSAIOTCS B COOTBETCTBHUU  CO

cneuu(puYecKuMU OCOOCHHOCTSIMU Y4eOHOW IUCHMIUIMHBI M LenIMu oOydeHus. OHM MOTYT
IPOBOIUTHCS:
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— B MHTEPaKTUBHON Qopme (pelieHrne CUTyallnOHHbIX 3aa4, 3aHATUS IO MOJEITUPOBAHUIO
pEabHBIX YCIIOBUM, JI€JOBBIE WIPbl, HIPOBOE TMPOEKTUPOBAHWE, HMHUTALMOHHBIC 3aHATHUSA,
BBIC3/IHBIC 3aHATHS B OpraHu3alMu (MpennpusTHs), JAenoBas ydeOHas urpa, poJyieBas Wrpa,
MICUXOJOTUYECKUM TPEHUHT, KE€HC, MO3TOBOM IITYPM, IPYIIOBBIE TUCKYCCHH);

— B HE WHTEPAKTUBHON (opme (BHINOIHEHUE YNPAXHEHUH, pelIeHHe THUIOBBIX 3ajad,
pelIeHNEe CUTYallMOHHBIX 33/1a4 U IpYyroe).

Metoarka npoBeieHUs] TPAKTUYECKOTO 3aHATHS MOXKET OBITh Pa3iIMYHOMN, IPU 3TOM Ba)KHO

IOCTH)KEHHUE 0O0IIel eI JUCIUIUINHEI.

TpeOoBaHMsl K NPOBEIEHNIO NPAKTUYECKUX 3aAHATHIA

[IpakTrueckue 3aHATUS HAUMHAIOTCS C 3aMMCU B KYypHaJ MPENoaaBaTeliss IPUCYTCTBYIOIINUX
CTYJICHTOB. 3aTeM OOBSBIISICTCS TEMa MPAKTUYECKHUX 3aHATUHN (CM. TyHKT 6.3), ¥ BhIIaeTCA 3aaHUE.
CryneHTsl pemaloT 3a7adyd, UCIOJIb3ysl 3HAHUA, MOJy4YeHHble Ha JeKIUU. CTYIeHT, KOTOPBIM
MIEPBBIM PEIIN 3a7a4y, BBI3BIBACTCS K JOCKE. B ciydae ecnm CTYIEHT MpaBUIBLHO pENIv 3ajady,
OH monyuyaeT 5 6ayioB. Ecnu cTyeHT pelnaer 3aqady ¢ MOMOIIBIO MpernoaBaTels, TO moixy4aer 4
Oayma. 3areM, B KOHIIE CEMECTpa, OIEHKH CTYJIEHTOB (BKJIIOYas OIIEHKY IOCENIaeMOCTH)
nepeBosATCs B O0HYCHI (KauecTBO) OT 0 10 5 GaysioB. DTH OOHYCHI J00aBIISAIOTCS K 00MIIei cymme
0aJTOB B paMKax MOIYIbHO-PEUTUHTOBOM CHCTEMBI.

CryaeHTam BbIaeTCs JOMalllHEE 3aJaHue B BHUJAEC 3aJay, KOTOpPbIE OHHM CJAIOT B
YCTaHOBJICHHBIC CPOKH.

MeToanuyeckue ykKa3aHusl JAJIsi OOyYAOIIMXCH MO NMPOXONKIACHUI0 CAMOCTOATEJNbHOMN
padoThbI

B xone BBIMOMHEHHMS CaMOCTOATENBbHOM paboOThI, OO0YyYaroIIUiicst BBINOJHSET padoTy IO
3aJaHUI0 U TIPH METOJUYECKOM PYKOBOJCTBE IIPENojaBaTeis, HO 0e3 €ro HEemoCpPEeJCTBEHHOTO
ydacTusl.

B mporecce BBIMOTHEHHS] CAaMOCTOSITENILHOM pPabOTHI, y oOyuaromierocs (Gopmupyercs
neniecoo0pa3Hoe TUIaHUpOBaHUE paboduero BpeMeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS U
HaBBIKH B YCBOCHUHW W CUCTEMaTH3aI[MH MPHOOPETACMbIX 3HAHUH, 00eCTIeYMBaET BEICOKUN YPOBEHB
yCIIEBaEMOCTH B TIEPUOJT O0yUESHHSI, TOMOTAET MOJIYYUTh HABBIKH IMOBBIIICHUS MTPO(HECCHOHATEHOTO
YPOBHSI.

MetoauyeckumM ~ Marepualiamy, HANpaBISAIOIIMMUA  CAMOCTOSTENbHYIO  paboTy
00y4aromuXxcs SBISIFOTCS:

— y4eOHO-METOMUYECKUI MaTepual no AUCUUIUINHE.

MeToanyeckne yKa3aHusi il O0y4alIIMXCA IO TMPOXOKICHUIO NPOMEKYTOUYHOM
aTTrecTaluu

IIpomexxyrounas arrecranus o0yJaromuxcs [peayCcMaTpuBacT OLICHUBAHUE
MPOMEXKYTOUHBIX M OKOHYATEIBHBIX PE3yJbTATOB OOy4YeHHS IO aucHuruinHe. OHa BKIIIOYACT B
ceos:

— 9K3aMeH — ¢opMa OLIEHKH 3HAHHM, TOJYUYCHHBIX OOYYArOIIMMCS B MPOIECCe M3yUEHUS
BCEH JUCIMIUIMHBI UM €€ YaCTH, HABBIKOB CAMOCTOSTENILHON padOoThI, CIIOCOOHOCTH MPUMEHSThH UX
JUISL  pelIeHWs TPAKTUYSCKUX 3a7ady. OK3aMeH, KaK TPaBWiIO, TPOBOAUTCS B TEPHUOJ]
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SK3aMEHALIMOHHOM CECCHM U 3aBEPIIACTCA AaTTECTAllMOHHOM OLEHKOH «OTJIMYHO», <«XOPOIIO»,
«YJIOBJIETBOPUTEIIBHO», «HEYIOBIETBOPUTEIILHO.

Cucrema OLCHOK MpHu IMIPOBCACHHUU HpOMeX(YTOqHOﬁ aTTeCTallu OCYIICCTBIISICTCA B
COOTBETCTBUU C TpeOoBaHusmu [lomoxennit «O TeKymeM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOM artectanuu  cryaeHToB ['YAII, oOydaommxcs 1O NPOTpaMMbI  BBICIIETO
obpaszoBanusi» U «O MOIYJTbHO-PEUTHHTOBON CHCTEME OIIEHKH KadyecTBa Y4YeOHOW pabOThI
ctyaeHToB B 'Y All».
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Tabmuua 18 — [IpumepHbIii mepeueHb BOPOCOB ISl TECTOB

Ne .
w/n IIpyMepHBIii TepedeHb BOIPOCOB ISl TECTOB
27 3 2 3,
1 v+ 8VaT +1T9E

npobu ¢ TogHocThio 1o 0.001.

Bbluncaute uHTerpan s« +3va? " OTBeT 3aMUIINTE B BUIE KOHEUHOH JeCATHUHOMN

2 HaiifuTe miomans GUryphl, OrpaHMHYEHHON Napabonamu v = 7a* + 11z + 5 g y =2 + 52 +5,

3 | Jans muddepenmupyemsre pynxuun f(@):9(x) u A=) Takue,
aro f(0) = =3, F1(0) = 2, g(0) = 2, ¢'(0) = 1, h(0) = 1, K(0) = 5.

4 lim glz)hi{z)—2

BEIYHCINTH ¢ TIOMOIIBIO NIpaBmuia Jlomurans npenen =—o | @)+3

Boruucnure npeie s—o  =sinde

? a9

BH/JIC ACCSITUUHON ApOoOU ¢ ABYMS 3HAKAMHU MOCTIE 3aMsITOM.

Ha npomexytke [1: 3] HaiiTi HambombImee 3Havenne Gpynkmuy 7 ~ (=+1)(z—=5]" OTBET 3amucarh B

1227 2726
7 Jlana (,’pyHKuI/Is{ y= -2 . YKaKuTe BCE BEPHBIE YTBEPKACHUS.

a. OYHKIUS UMEET TOUKY JIOKATbHOIO MUHUMYMa T = 5

b. 'paduk QyHKINN UMEET TOPU3OHTAIBHYIO aCUMIITOTY ¥ = —12
c. OyHKIHSA UMEET TOUYKY JIOKAIBHOrO MUHAMYMa L = — 1

d. ®yHKIHS UMEeT TOUKY JTOKaIbHOTO MAaKCUMyMa & = 5§

e. 'paduk pyHKIIMM MMeeT HAKIIOHHYIO aCUMIITOTY ¥ = — 12z + 5l
f. @yHKIUS ©MEEeT TOYKY JIOKIBHOTO MakcuMyma = = —1

g. I'paduk QyHKINHM MMEET BEPTHKAIBHYIO aCAMITOTY & = —2
h. Tpaduk QyHKIMH HMEET HAKIOHHYIO acummToTy ¥ = — 122 — 51
) VAR

BeruucanTe npon3BoIHy0 QyHKIUK Y=g




Bri6epute oauH OTBET:
7 \,ﬁ-(:&“‘—f‘)—(:&“‘ —32%) /3 Bz

a. fRe 235 g3 4o
T (35 —2%) —(In 3-3°—32%)-v/B+8z
b. 3% —2.3%. g3 4 g0
ﬁ{a — ¥ —(In 3-3* —322) -3+ 8z
C. . 32 937,33 4 50
ﬁ-{:ﬁf‘ —z%)—(In 3-¢* — 322 )3+ 8z
d. . 328 —2.3% g8 438
(3 —a¥ (3% —3x?) IR
e. 32 T i
#m-q:ﬂf' —z)—(3e* —32%) 3R
f. 325 4 b
9 Haiinute ruiomans GUrypsl, orpaHi4eHHON JTUHUAMHI
3z —4
Y = =
v=4,2=5""27 62158, 2 —6x+ 58,
OTBeT 3amuIInTe B BUJE KOHEUHOH AecITHIHOM npobu ¢ TouHocThio 10 0.001.
10 | Beruuciure npenen
lim 2623’ 300" +192 27
s 2e-1623+1422-0
2 . “
11 | Berumciure npoussonnyio dynkmun ¥ = (5 — 1)7 - cos(4z + 3)
O
12 Omnpenenuth KO3QPUIKEHT Tpu L
pasnoskeHust PyHKITHH
flx) = cos3z-e ™
B psi 10 cTeneHsaM €L,
13 | ®ynkums fx) TIPE/ICTABIIEHa B BUJIE CYMMBI Psijia
oy = 6(z —2)" +4(x —5)"
fla) = 3 =
Boruuciue f(1),
14 ST 5
Jan psig ~=1n{n+1) | HalTH YaCTHYHYIO CyMMY -5,
15 | Ykaxure Bce psjibl, KOTOPBIE CXOAATCS B TOUKE & = 4.
3a KaKIbIH BEPHO OTMEUEHHBIN CXOSAIIUICS PSJI BBI MOYYHTE OaJlIbL.
= (="
1 V45
b, Z e
oo, n+1 "
c. Zmromrm 7Y
< 24
d nz::l 3n2+5 (a )
o0 1 n
e -nE::ln+ (=6
N o VL
f nz=:1 nt 1 (z=3)
o0 —1 )
&
g. ~—4"+n
SV
h. »= o°
16 > en(a = 3)" .
Panuyc cxogumoctu psaa =o paBeH 4. YKaxkuTe 00J1acTh €ro aOCOIFOTHON
CXOJIUMOCTH:
a. (Lo
b. (-1:7)
c. (=%1)
d. (=9;-1)
e. (=35)
f. (19)
g. (=5-1)
h (—.5! 3)
17 f(z,y)

Beuuciiure 9y dyHKIMH




3

flay) = =2y* + 4oy’ — 52°y* — 327y’ + 52°y
B Touke A(3; 1)

18 | HaiiauTe KoOpAMHATHI CTAIMOHAPHOM TOUYKHU (pyHKIMN
flasy; 2) = 22 + 4% + 22 + boy — 21 — 42y — 42
19 | Ilpu kakom 3HaueHun napamerpa P
TIPOU3BOIHAS (DYHKITHH
fla,y) =" (2r +y +4)
B HAITPABJICHUH U3 Havaia KOOPJIWHAT B TOUKY A(9;p)
paBHa HYJIIO.
20 | Borunciure rpaguent dynkuun f(2,,2) = 5ytz —xy’s — 20%y"t — a%y’y — Batytat — Sty

B Touke M(1;1;-1)






